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A. Historical Summary I 

The RASCAL proJecl ....... Initialed by til. AI r of the pros:ram, an improved sY8tem for 
Maler lei COIII....nd. USAf. on 29 April 1948. as a Installallon In a B-17/ f -80 simulaled 
.tucty prOCram ror the conception of a 8ubaonlc air  dlreclor/ pllotless parasll. bomber leam 
to - .urfa~e pllotl"_ pan.lle bomber carrying a was developed and t. currently unliler 
lubetantlal warh_d. ThLl procram wa.a tater amend Ill&hl leal. Thll Iy"te... 11 now bel", 
ed to include a lupereonlc pUoUe.. paraalte bomber; refined for lnatallaUon In the RASCAL 
nentua.lly the .ut»onlc pb..e wa.a dropped. pUOCleu para.tte bombers. 

In JaR\l&ry 1948. ProJecl MX-778 wu divided Inlo In Ih. Sprl", of 19~0, Air MaI.rl.1 Command 
two cOQCurrenl procram.: authorized Bell Aircraft to proceed with the detail I 

deltp and fabrlcallon of RASCALS. 

"X-778A (SHRIKE) - Deetp. de.elop
111..1. .... labrlc.llon were ltarted on 
 The RASCAL/ SHRDCE pros..m .... aubatanlllllySHRIKE. a _l'1IOIIlc RASCAL I ..t webl JICc.l.raled In A_I li~O. In December li~1 th.
ele wtu. a SO-taUe n.nce and ..... pro Air Forc. announced tIIat til. production RASCAL 
.1110111 for ..rb_cIa up to 2000 __• 

WOIIJ411 be dMtpat... the 8-.3, with • certaln RASCA L 
_1_ bel", called XB-83.

"X-77eB (RASCAL) - Work Initiated In 
1948 on the _.Iop...'" '" • rUilr· 
rola, ...Idlnce _. for RASCAL ... III Fob....., li53, Ill. RASCAL prosram ... r. 
cODlImMCL A .1"'.....eddirlCtor/pUOU_ art_eel to attain • B-83 for .... by th. mUltary In 
porulte _ber t_lII . 1Il1liaiDI two B-17 lN5. Th. B-83 wUI be .. pl'OpOHd In til. lieU AIr
.Ircraft.... _1ppOd _ aD _rl  craft f..\bUlt, P.--i. dated 10 la_ry 1I1~3. and 1, 
.~ RASCAL ..._ ••,.t0lD. Re .-u be capobla or beiDI carried alld Ia__ by a Inoct1lll 11>0 1_ .-Ita f ...... thlll ....... 8-47 Ilrpiue. 
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B. Project Status Summary 

Rascal 

Immedlat. obJectlv.. 01 Project MX-77e Include 
the atta\nlllent 01 a complete w.pan .y.tom con.tat.., 01 • 8-e3 pUotI... pa.....lte bomber employing 
.lnIle-&lUa Inertial ",I_e. x-_ termtnalll"ld
ane. ""r. an atomIe warb_d. a 8-41 dJrector alr 
cralt equipped with a .I",I.-operator comlDlllld
II"I_e .,.tom. and Iupport equipment. Early ' In 
1"2, a complete nonelDanatlng ",Idance .ywt.m .... 
tstabltahed as a bUlc ultimate requirement for the 
RASCAL weapon. The prosram therefore, wUl pro
Ir... from a .1",le-aII!1 radar-e..,anotlnC guided 
••pon to a multia.x11 aonemanattng ••pen. Add1
tlonally. a chemical warll_d and a K,,-band ...rch 
radar will be: dovetal1ed Into the weapon Iystem. 

In 11152. Project MX-l78 procre..ed from the 
balle -lin pbaI' to t ..tlng and naluatl", pUotl... 
I8rulte bombers, director aircraft, and ground 
lupport Iteml. It ... clIrlnl thll yea. that the llrat 
pUotl... paraalte bombera were .ubjected to Intenalve 
'Jlltems tNUnc to en8ur. the attainment of .,.tem 
ObJlCtl.... 

Pr.llml..ry .,.rems tNta on a complet.cl RAS
CAL are e_ted In -the 1oII..l1e Leboratory at the 
Wheatfield facUlty where all RASCAL .,.tom. with 
the .xct!'ptlon. of the pow.r plaJd: are cblcked to Insure 
proper operaUon. After a ..rle. of auccnafu.l com
pcMlte .yale. tHta ar. run, the RASCAL La shipped 
to AF Plallll No. 38. where the 12.000-pound·thruat 
power p1ant .. InIta1led and all .,atom. are &pin 
cbetted with tile power plant In operation. Alter all 
.,at..... ba.. funcUODed "".._ull,. the RASCAL 
ta bl"OUlllt back to lb. WheaUI.ld PlaIIIfor preparatlon 
and aIliplllmt by f.rry aircraft to Ibe Holloman Air 
Denl__ Coaler. At Holloman. \be a,at.ma ar. 
aptn ._ed on the lround andlnlbulr under oper
at"" ...'".......... "'rlnC captl•• Dtpta. 


TIle flnt blocIt of Ibree XB-U.... _lIlltted to 
a DiIbt t..u.c _raID daa""", to ....uate: (l) \be 
abWiJ .. lb......r pIuI to P_ 1M _ r~

""'... to pnIpIl 1M RAlCAL _r actua1 nilbt 
.--; (I) \be aIIIllIJ .. \be Mno-aulopUot to
m,'.'......-uia ItIbUIMd napt; &adtS) todrlter
"'......... lift . .... alMr .......,..1Dtc: pa.......ro 
.... to ......a. tile r $ • of tile .eno.a1rf...... 
em....... to ..".. pttdlud ,.• ...euftra. 

TIIIa t--. .. tile f.- _ ... ID
lUaIed .. 10 ....~or 1111...... D-II No. 0lO'I 
(.... I. auf..... 1) .... lind AI JIoIIO'"D..... 

,SECRET 

completed on 13 March 11153 willi til. UrlnC 01 No. 
0510 - RASCAL 04011 waa Ured on 15 lanuary 1953. 
(Flltlht t ..t detalla are pr..enled In Sectlon m.) 

Aa Ibe major obJectlve. of all 111... Illtlhlo were 
attalDed aucceaarully, It 18 now possible to conclude 
thai: 

(1) The thruat developed by the RASCAL power 
plant under actual condlUona 18 essenUally as 
predicted and .Ul be adequate (or ItI lntendN 
use. 

(2) The lervo-alrframe comblnatlon baa demon6 
Itrated 110 abUlty to mllnloln IIIr..-",," lta
blltzed fllp1t. and to perform the mane-olver. 
.hich have been required so far In the evalu I 
ation Pf"OIram. 

(3) No evidence was disclosed that the RASCAL ,
wUl not perform all expected. 

Thl. Urat ,roup 01 IIIree Illtlht. Just de.crlbed. 
whose primary mLsaton was to evaluate power plant 
and servo-airframe operatlo.... w1l1 be followed 800n 
by the Illtlhta 01 Noe. 0813 and 0115 to evaluate the I 
",Idanc. lyatem. and 01 No•• 0811 and 01112 to 
evaluate the operaUon of the power plant In con
Junction with the turbtne-pump-fuel-feed system. 

RASCAL No. 0813. lIIe llrat II"tded XB-83. and Us 
8·50 eIl.ector alrcralt are bet", prepared for tIIelr 
filtlht tnt. Alter oxhauatlve testa In lIIe M""Ue 
Leboratory. RASCAL No _ 0813 hu demonltrated 
aucc..aful operation of. all component. and guidance 
and control .pt.... TWo compoalte .yatem. tnt. 

J 
ha.. been 
quarter. 

run and a tbIrd I. acheduled for the nut 
The director aircraft and tll CUJdance ,

~eat baI _ ....c...fully checked out Innltlht. 
WlIb &II P-80 '.Imulated RASCAL) and illao In captive 
n ...... WlIb an operatlnC test ..lIIcle (XB·e3 moclt-up 
11<>. 8). 

RASCALS 0811 and 01112 are sche<tl1edforturbl••_p nal..ttoa fitpta. The.. XB-U. are out 01 
-InC and la"el, til"""" \betr .,at..... 
c_ ID tile _U. "'boratory. C ......... rlllll'. lb. 
_ pluta for __ pIIotl_ pa.....lt. bambero 
ha.. __~_I.. t..., .... A.roJIt 

I 
w.t ...... ~ bae _. abI. to dell..r 
_ pIuI tuItIIne poIIIIpa whlcb ba•• aueceulull, 
pu.- tile _-cycle acceptance _. To daI•• J 

E L IeA'IIIO ryI c......n..--f 
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IOUI' aceepIUI:e-leoted __ bave been de detonation condlllone lor bOIb BW and GB ...l'IIeacle. 
U....... ad 0..' 10 nma CD !be turblAe-pump-_or Thla work Ia being don. lor the Army Chem lcal 
pIaaI _1aeI1oa ban boon made lit BeU Alrel'Lll Corps.
4Ir1IIc I ...ry. February and Mareb 185SloeelabUab 
tile roUabllll, ad accoplabUlly of Ibla po ..er piant. A train.1ng and provlalonlng conference was held 

al Bell Alrcrafl 10 thr""", IS March 19$3. TIll. )WhIle !be p,ocr... already ouliined ... belne conference ... attended by representative. 01. TTAF, 
.... on Ibe Immediate nlchl leel procram. con ATe, Hq. USAF, SAC, APG, WADe, AMC, ARDC, 
CIlJ'rtot elfort hal r ..u1led In .lpIUlcanl advances and other iDtereated AII' Force orpnlzaUona. During 
_ .. th. attainment althe Ilnal B-47/ B-83 ..eapon tbe conference, preliminary evaluations ••remadeon.,at_. A complete protOlype of the Model 110 the numbers and types of personnel to be tratned to 
SlnIIo-Operalor TenD...1 Guldonee and Conlrol Sta .upport the Air Force Operallonal Suitability Teatlng 
lion. cIeolcned lor InalaUalion In the B-47. hal been program and to supply the required cadres of trained 
InStalled IA Ibo laboralory and Ia currenUy belne personnel. )
loetocl. Tbo lnalallttlo. IAclucleo the automalle lrack
Ine rtlt, ut......bleb .... boon developed 10 enable With the basic operation of the power plant and 
tho B-47 dlrOClor alrcrtll 10 maintain III r ..elvlne! the .IabllIly 0( the servo-airframe already eatabl..h
tranam1tt1na antenna conUnuoualy directed at the ed, the MX-778 weapons sys tem evaluation program 
XB-8S ""rlnc III IItpt ..Ithoul the att.nllon 01 the is now continuing with the following: 
_ralor. (See Section D. Port C.) TIle initial leall 
on till. pIece of tq\IJpmoni baYe been lucee••'ut. The 
""II baa _raled I.. ,bUlly to lrack on F -80 (1 ) The evaluation of guidance equipment in an 
carryt", the RASCAL JUlciance equipment In actual F-80 aircraft used as a simulated RASCAL. 
lllIJU. Both of thOle lIem. are ICheduled lor early 
OIPII..... (2) The preparation for aelual fllgbl le.l. 01 a 

guided pilotless panalte bomber early In the 
On oralauthorlzaUon trom WADe. acHv. paM!,., summer o( 1953. 

hu bNn , ..umed for the ••'''' and rabrlcatlon of a 
c:IIollllctl ..1'II_d 1 ..1 'ohIcle. This Int vehicle. (3) The evaluallon. In aclual XB-83 firing •••che
comprta.... mainly an airframe and , solid pro duled for the .ummer of 1853, of an Improved 
pollaN _er planl cIeolcned 10 Ilmulale XB-83 lra . fuel feed .ystem, IncorporaUnc a p. turbine 
Jectory, .I1J be uaed to obtain Impact patterna and drive, tor the RASCAL Power Plant. 

Shrike 

FLIGHT TEST SUMMARY OF MODEL 59 .. 

The IIocIeI $911. ntpt IMIInC p/Iaa. of the SIIRlKE 
P....fOlD .... _._u1I' conchacled al HoIlo....n Air 
DrleI__ Coni.. on 23 1 ......ry 185S. Thr.. 
~'ndom-, objOClI_ .......".,..lorU, demon
__ (I) _-aata 8labUIaed aupononlc n .... l: 
(2) eIIoctl.. ",1doIoc • .-rot .....1"1 !be Iauncbl"l • •ld&:_. ad I ......... dl••pbaa..; ad (S) dlrecllne 

Iba IIIlaaU. 10 1-"" 011 • IUrIa •• to,.... 

Sec J .. ..., abjocU_ aI _II 10 til. RASCAL 
.... IIIUltit P.......... _ .. aI80 ..c..,.tabed .... 
.-,......eluded: (1) air l'"ocbl.. of ......141 
IUQIlM ....U. I............1-'" rau: Cal ...... 
IredI1Iw Md ....... _ aI. Ibo m..Ue 
1_ ... dl~ aircraft as ...u as lrom .... 
..- ...... -.uoa; (3) """- of ....1..............,or ...., Md 

'" 
... __: (4) c_1 

aI. a _e-_... 

altimeter 1ft the pitch-Iervo .ystem; and (5) deter

mtnatlon 01 the dispersion pattern of a chemica! J 

warhead when ....ratlon occur. at apecUlc velocity, 

altitude. tJ>d 0 ....1 path onel.. Addltlonal data. as 

••n .. checlta OD .ystem. and atrframe "Ian.••r. 

oIlCalaed lor direct appUcalion 10 th. RASCAL ..aapon. 1 


SllJUKE 1101. the flnl oIlblrt_n x-t IllIaaU. In 
Iba _I 59/1. P........... .... prl....rtl' dlrected 
toward __rallng til. perfonlWlC. of mlaaU. 
.,.._.. To permit a clar perfOI'llWlC' aludy of 
tlte apt..., pldaDee comlD&llda _.re not traM" 
._ 10 tb10 mla8U.. On tile other hand. 811R1KE 
1702 .... lUlljected 10 ••ert. 01 c:apC1•• ntpt ..... 
10 lDYMtIple lb. probl_a 01 .0000Iel, coupl.... th. 
pJdooce-....... 11Ak. P ......... ....., c:apCln n....11_ 
teff-'ecI tIId tMpiduc• .,............pa.tt.naa 
.... "'""do"" .... tbat com........ cawd bet.ra.Da· J I 

SECln ,' 
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( 
",IUed up to a _ration dIItanc. 01 125 nautical 
",II... lb. ftnaJ O\cbl verified Iblt .. COIII_ 
wet. tece'.._ by the saluU. durlDc mideourae and 
terminal d1...e. Tbe performance of 1702 was not 
r~ed willi 1803 wblch .... accidentally deotroyed 
_rtIy afler launch by a _ruel frequency _\pal 
emanating from a malluncUonlnl lround tracklng 
radar. 

MI..Uet IIMl4, 2005, 2208, and 2307 were aollgned 
the primary obJectlve of demoutratinl ",Idance con· 
trol. SHRIKE liOt provided an excellent demon
.tratlon of guidance control durl", the ph,ue8 of pre
launch navlpUon, mldcoura. at hJclt altitude, and 
termtnal dive; Impact was approldmately o.e nautteaJ 
mU.. from the target. Mldtourse commands were 
not received by Z005 because of a miltuned com
mand tranamlner in the director alrcralt, but both 
prelaunch and launch guidance operauon.l were ft 

ceUl'l'lt. SHRIKE 2208 became unstable at launch and 
IIUlc\ance control wao not established. SHRIlCE 2307 
accepted commands dutlna: terminal dive and was 
IJVlded to Impact , IMS feet from the target. An 
ac:IdJUonal objective of MI..U" 200S and 2307 was 
to lurvey Ikln and equipment operaUnc temperatures 
durlnl h1&h-a1tltude, hlth-veJoclty flight. Th.ere.ults 
obtained agreed reasonably well with both theoreUcal 
valuea and recorded values obtained from the filcht 
teatine of an earUer mil.Ue, No. l00e of Model 59. 

MI.aU.. 2408, 2$09, and 2610 provided an evalu
aUon of SHRIKE a. a low-level~a1tack vehicle. Theae 
mla.ll" were launched al approslmately 1$00 feel 
above the terrain and new In level "lIht at 3000 fH't 
abOve the terrain. Aa each mlNUe pas.ed over a 
.urfacI taraet, detonation .... initiated by the guid
ance operator In the director aircralt. These mll
IUn maintained three-ax18 ,tabtllud ntcht at tran
aonlc Mach numberS for prolonced perloda of time 
and .110 demonstrated ,ucc••afully low-level attack. 

lb. clMt.,lcal _rh_d .,11111.. , Not. 2111, 2713, 
and 2812. demonetrated .ucc•••fully the dJaperelon 
of _rIlad WIlla and pro.,." lIIat .Iructurol detlgn 
01 Ill. InoIlylM! boIIIbI cltpl~ at Moch nu.,bor. 
ructnc froID 0.12 10 0.1It .... ..,lt1aclory. lb. 
",lcIanc.-••no 1lni1 adequat.ly controlled MIa.llet 
2111 and 27U ...."" til. IIII_ret p/IaH "en 
\bOucII lUI• .,.1_ 01 _rallon atltad_ 
Iht lUll...... 01 bat/I lb. dlrtclor alrcrofl and 27U. 
Aa 5JIRDCE 2112 .... lallllCbad wltII an lnoperally. 
Mno .JOt... , OW"" to 1_ 01 ..no hydraulic pre. 
1"1'1, anltude ..bU....Uon ... not attaint'Cl. 

TIl. nrtout .JOt.... 01 SIIRIlCE - aUIIudt at.a

bllltlllGII, &111_ coatrol, ",_., _or ptant.


( .ed 101..._"", - ..... buleaU, the _. for all 


13 IIII1aUes ucepe for IODI. chaDe_ In 1ndl.1....1 
component.. From the performanceofth••ar-tema, 
Ibe following ,onerol eonclllliona are draWII, willi the 
underatandLnc that theee conclualona are baaed on a 
total of 13 ftrlnp, ten tne'rumented and three not 
completely Instrumented, a profUe of which Is ahown 
In Figure I: 

(I) Attitude 5taoUIzallon 

FIIgbI leollng baa lndlcaled ilIal Ill. d••lgn of 
the servo .ystem. satisfactorily fulfill. the require
ment. of three-axil ltabiltzation. Thll .yatttm per_ 
formed saUsfactorlly on leven of the thirteen mta
sUes. Control 01 1801 ...... loat owing to lnatablUty 
resulting (rom rudder and elevator oscillations which. 
caused a severe drain on the hydrauUc syatem. Thi. 
condition was remedied on subsequent mLsslles by 
reductng the sensitivity of the aervo loop In respond
ing to the 30 cpa vlhratlon encountered on thla flight. 
On MinUte 1702 and 1904, a fallure of hydraulic 
preeaure after 200 seconds of fltaht resulted In loss 
of control just prior to tm,.ct. It Is aU'pected tba.t a 
similar faUure occurrltd during the nontelemetered 
flight of 2111. SHRIKE 2208 became unstable when 
the gains of the aervo system were Incorr~tly eet to 
c:oD1~n.aate lor the marginal stability of the mlasUe 
(center of gravJly wu purpoaely chanced). SHRIKE 
2812 was launched with an Inoperatlvl lervo; hydraulic 
pres8ure dropped below minimum as the mlaille was 
being launched. 

In repeated lnatances, the ItabUlation sYltem 
waa able to control the attitude of the mlasUe during 
the launching phase. The larle~angle yaw-roll 
oaclllationa which occurred during mOlt mghts , ex
cept thole o( SHRIKE 2200, were qulckJy damped aa 
well •• the oacUlaUona which occurred at recepUon 
of the terminal dive signal. 

Three rugh.ta .ere made at low altitude and 
lransonic vIIOC'Uy. SlIaftt adjustments In the roll 
plnl and the roll compenaaUng networkl provided 
nullent control (01' nearly 100 aeconds of fllCht at 
Moch numbers ranging from 0.i5 10 1.05. 

The coupling of the aervo ayatem with the 
ruldance .,-tem produced ..tlafactory .ervo r..~~)ft.e 
to pldance commandl. 

(2) Ailltudo Control 

CI the mulle .rat••, altitude control proved. 
to be one 0( the morel ,.eltable. Ourlne four of the 
thtr1ft1\ fltcht 1111tl, lber.... no opportunity for thl • 
• plem to ulrclH altitude control beeauslof laUur" 
In other .)'Stem.. How..lr. (or the ntne t..t. In 
wlllch &1l1lude <""'rol .... ettabllahed, 1110 IIIUImulII 

ELV~ U ....III.. 
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BIIPR-n 
aCTION I 

IGlIIIILB NO. 

1601 
1102 
1803 
1804 
2005 
2111 
2206 

LAUNCHING DATE 

4- 16·52 
6·19 · 52 
7·1·52 
7·31·52 
9·9 · 52 
10·9· 52 
10·23· 52 

MISSI I.E NO. LAUNCHING DATE 

2301 10·28 52 
2408 11·26· 52 
2509 12· 10-52 
2610 12·16· 52 
2713 1-20·53 
2812 1·:3·53 

4S 

~----------~--~200!! 
40 

... ... 2713 1904 
0 30 
0 I 
~ 
... 200 
:> 

~_~1f2307 

\2206 ,\,601 
2408 

a 2'S~:812 • '~·1~211Ia2713... ... 
..J... 10 ,--~..__~_~.~:~: 26 10 1102 • 

"'"'''''''P'""",~",-,r,.,..,,,,,,":@n~;'; , , >"...,.,) n) > ) ;;;;;;;;;;"l e nnon ,,;>;;,,;n; ; n;;;";"!! 
10 S l A T S 10 NIP. 

0 
40 30 2S 20 IS 10 o 10 IS 20 25 

RANGE - NAUTICAL MILES 

Fll!IJre 1. Profile 01 SHRIKE SUA Flights 

devlatlon wal only 1000 f~l ; and on SIX of these the 
ermr was only 200 to 400 (fOe!. A Giannini .Ire
w-ou.nd plckof( waa Wled on lour flights, and a No. 
J~a1 Kallam,," Synchrocel altitude transmitter was 
uled on flve. By USlllit KoHsman instruments, a 
con.alderable portion of the noise normally induced 
on the pltch surfaces by Gtannini instruments was 
eUmtnated.. 

(31 Guidance 

Tw.lv. milalles wet. eqUIPped with a guidance 
.,stem to teet guulanre with rnpect to pr elaunch 
naylptiOft and mtdcou ru aZlmuth control. ex these. 
all were to be controUed In pUch and yaw cturLnc a 
vertlC&! daye to a 1.&f1(~. three low~level milsiles 
wer. to bI!' deslroyed. by a command I tttnal tn level 
l1""t oyer tb. tareet; and the remalntna: three, after 
comptlttnc an ••'muth controllednllht (punuU curve) 
to the t.rm1fta) cl1ve C' lrele. were to enter I. dive at a 
pr._ &nile. Du.rlt'C ~.e t ••••• lhelaunchpolnt ...... 
aauafartorUy "ermined by prelaunch navlpUon eJr.
tlpt lor III. two nlChta ""en aircraft ....dl'" was 

controlled from the ground radar staUon. Slnce the 
accuu.cy of the guidance .y.tern was somewhat con
tingent upon the experience level of the guidance 
operator, IUIdance accuracy increased directly with 
experience level. On the other hand. the average 
error in the launch-point-to-target distance com
puted by the guidance system wa.a consistently t ... o 
per cent. 

Only nine of the twelve guided fllghta prnented 
an opportunity for tnldcourae control, a.a three mis 
siles did not Hb.blish level fltcht . Of the nine, the 
mldcourse link was eltabl1ahed OR 8lx. and three did 
not respond to midcourse commands for the followlna: 
reaeons : (1) Miasite 2206 • mLstWied command 
transmitter In the director alrcralt ; (2) Mlaslle 
2307 - err:1tlc lranamtsslon of the comp"ter In the 
··bursr· mode; and (3) MI••Ue 2408 • e",lne lallure 
In the director aircraft eau.ed a loa! of power to 
the command transmitter. Wben the mtcicoune Unit 
was ..tabU.hed, the mlssUe ruponded quickly and 
accurately to the commands. ex the three low- level 
ml••Ues , 2509 and 2elO were CUldedtomtaa cS1atancn ) 
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of 0.52 and 0.45 naullc:al mUG. r_pOdl..I,; the mIN 
dIatanc. 01 2408 wUI>out mJdcouroe IIUIcknc. na 1.5 
naulleaJ mU... 

With 1/1. poeolble _option 01 2713. Operation 
of \he pl....c. equipment .... eatlalactory on aU 
twel.. IIUIcMd fiiPla. _re th. mlclc....... link 'IIU 

not _Ilob.... tho ca........ due to equipment 
raUur. In the director aircraft . personnel procedure 
.rror, or to malf\IDCuon in a Iystem other than 
p1c1anc• . 

ThrH of the al.% mia.Un scheduled lor a 
.ertlcal dive re.ponded to the dive entry a1pa.l and 
received commanell, cluJ'S.. the terminal dJve pbaae, 
..hlch alto"" th. fitsbt patho tOftrd th. tarlet. 01 
t .... th'M whleb did not ent.r a dive, 1803 and 2208 
abould not be conaldered since the!r nigbtl ••r. 
lnterrupted .bartl, aft.r lawH::h, and 2005 reached 
the terminal dive circle but did not respond to the 
dl.. comDWld. 1110011.. 1702. 1804. and 2307 re· 
lponded to terminal dlYe camman.; tarcet miaa· 
dlatancH, F!CUr. 2, wer. 1.8, 0.58, and 0.27 nauttcal 
mU... respec:U•••y. 

(4 ) Powor Planl 

lb. rocket propulsion ayetem proved to be 
the ma.t reUable .ptem In the SHRIKE mwlle. No 
component laUur" occurred and rated conditions or 
chamber p.....uree and thruat wer. maintained. 
AII/IoutIII telelutorlne na not ...... on 1/1. chemical 
warh_d yel11c1_. lb. ranee. altitude, and velocity 
perfonaanc•• or tb.e m18.Uee indicated that rated 
!brut prnaUed. 

n.. t.lemat..IIII 'JOl- pnmcMd ..lid r.· 
duclbl. _ ~ the fi\tllllO 01 ten mIoaU"; three 
were oat tel_........ Th. IllUiIlllllll nolo. Inti of 
the coat_ <_18 .... th.... per ceat. Il .... 
louad IIal th. IO.5·kc '-.1. aormoll, ...04 .. a 
cc-" vrur cbUHl, cauld be COIDm\Uted at fl•• 
..,.. per .... U .. ·cHI'.....' two to W" per 
cnt error ........ he toI.nt.... 

JIII .. lII! I ~lt. <Oftnp .... M1_ complet. 
~ _ 1lIPI8. pHnII, owIJII to • Iact 01 
~ aIdI. TW _ ... 801~_ .... ...all,=_ liliiii 1M IIIllIoI ...._ parlod; the up
..... __ .... abI. to aequIre the mioaU. 00 
0011 tIIHe o<cu_ aDd _ .... a.ccompll8bed wIleD 
• _ .-ator __ • aJtaIIIe tnckIIIC aid.( 

UCTIOHI I 
Pnn1atoa lor .mako .....raUon and adequate brlellJll 
of tIIothoocIDIlt. opontora ar.appareeU,f1m*m...taJ Irequlremeata for complete night coy_race. 

Radar trock.lac 01 tho X·band beacon .... 
luece..ful on aU but two occaalona. Atrborne radar )
'IIU able to track aU but on. fitcht . 

LAVNCH·PO!NT· TRUE 
IIISSILE TO·TARGET KISS BEAJUNG 

NO. DISTANCE DlBTANCE FROM 
(NAUT. MI. ) (NAUT. MI.) TARGET 

111 1702 30.0 1.8 
1804 42.8 0.58 108· 
2307 33.5 0.27 043' 
2408 18.8 024 '1.75 
2509 18.4 0.52 0115' 
2810 18.4 0.41 041' 

N 
(TIIUE) 

t 
I 

(NAIITICAl) 2D-::,::M:.:I",.. +-___ 

• INDICATES SU"'ACt: 

J 


IIiINCT 'I"ING LINE 
~ INDICATtS AI" 34S· TIIUE 

IUIIST 

P\cIIre 2. _ D1...c_. lIJIIIIXE 51" _u'o 
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)
return is relayed to the direc tor aircraft where It is

I. DESCRIPTION OF WEAPOJ\ 
displayed on indicators. An operator (racks the 
target .cho, and sends guidance commAnds 11) the•. RASCAL - Project MX-77S8 
RASCAL via the mic r owave relay link, 

RASCAL is a r ocket -powered. supersonte, alr 
lu-~urf..ce pilutlt:s~ paraslle boml)er. Weighi~ The guu:iance system just descr ibed will beuSl'd 
IS,aoo pounds. It ca rnes ~ 2aOO - pound warhead (with on the finill weapon system, As an interim mt"asurt' 
prm'lsions up 10 5000 pounds) at speedscorrespondinjt for the early R &: 0 pilotless parasite bnmlJers, 3. 

to Mach l.~ lU 2.5. JU.nge is 75 nautical miles ; radar mldcourse guidance Will be used In Vl:.l.ce Ilf the 
.lccuncy - 50 per cent of the pilotless pa.rasile nonem",natlng system . 
bc,mbers s~11 han a bur::;! strike v.' Uh in 1500 feet of 
a vertical hne through the larKet and .It an alHtude h, SHRIK E - Proi~ct MX-776r\ 
Within plu~ or minuS 500 feet of a predetermined 
olltllude. Pnnc lpal dimensions mclude: length 32 SHRIKJ::," smaller miSSile of ('rucl(urmcolll;lrd 
feet. dlame<er 4 feet , and maximum hOCizontal span configurallon, has been deslp:ned to test ('nmponent 
11 feet. designs and missile s~'stems directly ;ll'pJu'ahle til 

the io1rger RASCA L. 
The B-H has be'en deSignated the first priority 

dlreclor alrcurt With th.t 0-:18 a nd 8-52 foHowlng In Length IS 277 Inches ; dIameter i~ 21 IIwhcs, 
· ... 4..... . ~ ..... .... " .......nl. only B-478 and 8-36s will be 
 \a,'ln~ span IS 92 inches; gross weight IS 35UO puunds : 
cons ide red. Fo r RI.:O use. B - 50s will be USN "'s and the range 1:1 ~u InllC"" ... , - .. t- . .... .... .n ... ... 1 y ..._ ... ... !t . o . 

director alrcnft. 

SHRIKE IS powered by a rocket en~il\l' in
A liqUid rocket power plant (white fuming nitric corporating h 'o lS00·pound. acid -gasolme thru~H 

acid and ploltne ) supplies 12 .000 pounds thrust for a chambe rs. Track-command gtJlcbnce equlpmtnt pro
shorl pe riod 10 accelerate the pilotless pa.rasite "Ides midcourse guiciant:e.
bomber to lupersonlc ..·.lOCHy and a smaller sus ta in

Ing thrust , 4000 pounds. to maintain this "eloc lty for 
 2. STATVS OF FLIGHT TEST PROGRA~I 
th. remai nder of the flight. 

a. RASCAL 

GUida nce of the ptlotless para.sHe bomber 15 


a ccompli.hed by a nonemanaUng lit\Iiciance system a nd 1A series of RASCAL "!tIlde'· humhers hiols hNm 
.I radar relay and com mind Iystem. The dir f'C to r launched to test la . .mch gear f)peralion.ae r udynamlc'·s, 
.lIre raft pr()(Hd.i 10 a pred.lerrnlned launch point stability, and recovery system, The !i~('nnd and third 
"SIRI Itl Own lana -rang. ndar andcomputinglYSlem. X8-83s were 100unched durIng thl~ quuter, Flat{hl 
Immtd.~teJ)' pr io r to Ll.unch, Iniormat1on regarding tesllng detaUa aTe reported 1n Section III, 
... trcraft nloclty, range to target. e tc .. Is fed into the 
RASCAL and une. .as InttLal ('ondltlon data for the 
nonemlJ\lllna Iy.tem , Thr pilotless paras ite bomber b. SHRIKE 
11 under Ole ('ontrol of thts system durin, the mld
couru' phau of th. fllCht. At a predetermined nnll ' WIth the launching of twO chemical wilrh~.. d 
from tarc~ , the nonemo1nOltlntt system caus.s the tesl ".hlcle•• MiaaUes 2713 and 2&12, on 2(.1 .nd a3 
RASCAL to a..ume a 30· dive angJ. . Dur ing the JanUol ry 19503 . the SHRIKE flight testi ng program ...·...s 
terminAl din, Ihe racbr In th nose of the plloHen brought to 01 el0.f'. Th. reaulla of thf' ,.htmlc.d 

pansll. bom~r 11Iumuy.tes th. tartt.t, and th. radar ...... r head t.sla are .umnurlze<i In Section UI , 
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SICTION r 
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) 

I A. Historical Summary 

The RASCAL pJ"OJ~l· t ....ilS mlll~ted hy the /ur 
Matf'nel Cummand. USAF . un 29 April 1946. as 3; 

study pru':r.lm for the cunC'eptlCln of a. subsonic ;'lI T 
(o-sud.l" t' pilutiC055 p.lrasllf" homber carryinK ... 
suhsunh"l warhnd. This pr0itram '......s I...ter ...mend
t"d tu IlIdude .. supc-rsnnlt' pilutless pJ.raSI\t> bumher ; 
(""f'nhully the suhl'lunlC ph;lse W;lS dr"ppNl. 

In J ...n~r)· 1948. ProJel"i MX-776 .......s dl\' ided mto 

two ('oncurrf'nt prnt[n.m!'> : 

MX·116A tSHRIKEI - ~slgn. de\'elop
menl. ..nd , .. hrlc ..unn were st.lrled on 
SHRD<.F:. .. suptr:'iunlc RASCAL lest vehl· 
dt " ' Ith .. 50- mIle r.I~e and desl,n pro· 
\·I~IOn."1 for w,uhe-..d5 up 10 2000 pound.s . 

MX- i76D tRASCALI - Work Initiated In 
19-46 I)n the deo\'elopmmt of a radar
rel..y !C"lcRnt·t :'Ichemf! for RASCAL Yr.lS 

I'tKltlnurd. It. slmul..teddlrKtor;plloUess 
p.&rasltf' bom~r (foam . utlhzlntC two 8-17 
.l lrcl"'.lft .......s f'qUIP~ With an expera
ment.ll RASCAL jtUldiince system. Re
flf'('Ii"fC Ih. test r.sults from thiS phase 

-8 ElV~ c......n.. 

of the prlJgram • .In Impru\,ed system for 

lnstaliatlUn In a B-17/ F -1:10 slmul.. ted 

dIrector : pilotless parasite bomber team 

was developed ... nd IS currently under 

f11l(hl leSt. ThIS system is now being 

refined for Installation In the RASCAL 

pilutless par:lsite bombers. 

In the SpnnJ( III 19S0. An Materiel Command 
authurlzed Bell Aircraft to prot'eed with the detail 
design and fabrication of RASCALS. 

The RASCAL SHRIKE prORnm was subsL.it..ntlally 
ucelerated In August 1950. In December 1951 the 
Air Force announced that the producllon RASCAL 
would be deSignated the 8-63. With iil certain R....SCAL 
seraes being called X8-63. 

In February 1952, the RASCAL pTO§n.m was re
orlentf'd to atLilIn a 8-63 for use by the mihLilry In 

1955. The 0-63 will be a6 proposed in the Bell Air
craft feaSibility proposal. dated 1(.1 January 1952. and 
sMIl be capable of being ca.rrled .tnd launched by a 
8-41 :urplane. 

) 
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8. Pro ject Status Summary 

Rascal 

BMPR-32 
SECTION I 

Immed~te objectives of Project MX-716 include 
th ~ attammenl of a complete weapon system con 
slstlMK of a 8-63 pilotless parastte bomber employing 
smgle-a.:,u5 tnert121 guidance. X-band termmal guid
ance radar . fln atomiC vn.rhead. a 8-41 direclur alr 
crall eqUipped with a. single-operator command
g\Jld;it,nce system. and support equipment. Early in 
1952, iii c1lmple le nonemanating guidance system was 
established as ... has 1(: ultimate requirement for the 
RASCAL we-.&pon. The p rogram therefore. will pro
Kress from 3. Stngle-ax~s radar-emanaling guided 
.... '..apun In .. muitiaxis nonemaru.tlng weapon. Addi
1lon.t.lly . .l chemical warhead ..nd a Ku·band search 
r.ld.ir ....·111 IJc du\,etalled Into the weapon system. 

In 1952 . PruJect MX-716 projitressed (rom the 
IJOlSIC deSIR" phase to testIng and evalUiilting pilotless 
p.lrolslte bumbe.s. dlreeln. airc raft. and ground 
supptlrl Items. Jt '..... 5 durlnlt this year that the first 
pilotless pan.slle IJombers were subjected to Intensh' e 
!"ystf'm~ It:->tlnK t l) ensure the Attainment of system 
nh)tC't lves . 

Prellmll'\,lry sy5lem~ tests on a completed RAS
CA l. "re ('(mdul"ted In the Missile Laboratory at the 
Wh r.l lf ..'ld fa(' lltt)' where all RASCAL systems with 
Ill\" . ·".· ..· "Uon o f th. po_e-r plant are ~hecked to insure 
I,r"per operatIon. After iii. serces of successful com
~)Sltt system teSls are run . the RASCAL is shipped 
10 AF" Plant No. 38. where the 12.000-pound-thrust 
pclw.r plant IS Installed and all systems ue ~g3.in 
l' heC'ked With Ihe powu plant 10 operation. Alter all 
systems ha\'to func"honed sucC'usfully. the RASCAL 
lill brouRht back In the Whnlfield Plant for preparation 
.and shipment hy ftorry ;lI~CTaft to the Holloman Air 
Oevf'lopment Center. At Holloman. the systems are 
aa:aln checked on the around and 10 the air unde r oper
ahnlE f1\\'l ronm~t dunnll C'aptl\'e fllKhts, 

The flnt block of thr.r X8-&3s was committf'd to 
a flllht testlntt prc:>«ram deslgnf'd to e\.hate: 11, the 
.iblhty of the POWft plAnt to provide the thrust r~· 
qUlrf'd to propel th. RASCAL under actual fhjtht 
('ondulona ; 121 the .lblhly of the st'rvo·aulopllot to 
maintain thrH *aXl8 su-blltzed fi1a:ht ; and(3) 10 de1er
mine dra(l: . lift. and other aerodynamic panmeters 
.ind 10 tonlu.ate the rHponae of the servo-atrframe 
('nmblnatlon to varl0U8 pltC'h and yaw rn..Ineuv~r. , 

Th'a lesttnc pr'Of[ram on the first block wae In
Ilulf'd un 30 Seoptem~r li5Z , when X8-S3 No. 0307 
\t'OY nd 3. Alrtraml' 11 was hrN at Holloman . and 

completed on 13 March 1953 With the firing of No. 

OSlO - RASCAL 0409 was (ired on 15 JanWlry 1953. 

(Flight test details are presented in Section 111.) 


As the major objectives of illl these nights were 

attained successfully, it is nOw possible 10 condude 

that : 


(1) 	The thrust developed by Ihe RASCAL power 

plant under actual conditions is essentially as 

predicted and will be adequate fo r its intended 

use. 


(2) 	The servo-ai rframe combination has demo n

strated Its ability to maintain three-axis sta

bilized night and to perform the maneavcrs 

which have been required so far In the evalu

ation program . 


131 	 No e\'idence was disclosed lnat the RASCAL 

Will not perform as expected. 


ThiS first group of Ihr~e flighls just described, 
whose primary mission was 10 evaluate power plant 
and servo-airframe operations, Will be followed soon 
by the flights of Nos. 0613 and 0715 to evaluate the 
guidance system. and of Nos. 0811 and 0912 to 
p.valuatt the operation or Ihe power pl ... nt In c o n 

junction with the turblne-pump-fuel-feed system. 

R.\SCAL No, 0613. the first guided X8-63. and Us 
B - SO dIrector aircraft .He beinK pnpared for their 
flight test. After exhaustive tests in the MISSile 
Laboratory, RASCAL No. 0613 ha,5 demonstrate-<t 
Successful operation of all components and Kuidance 
and control systems. Two composite syslems tests 
ha.\·e been run and a th ird 19 .!'Icheduled for the next 
quarter. The direc tor aircrart and il~ KUldance 
equ ipment has been successfully checked out In fllRhts 
with an F -BO (Simulated RASCAL) and also In capti \'. 
fl1ghta with an operating test vehicle fX8 -G3 mock-up 
No, 8). 

RASCALS DiS I I and 0912 are scheduledforturtnne
pump evaluation Uights. These XB·G3s are ou t of 
manufacturing and ~rKtly throulth the i r eystems 
('heck. In the MluHe ~boratory. Concurrently. the 
pt)..,er plants (or the.e pilotless paraSite bt)mMrs 
have betn undergOi ng exhauaUve tests. and AeruJet 
E",tneering Corporation hila bHn able to dt"lIver 
power plant turbine pumps which have aucce8sfully )
paSSed the Beven-cycle acceptance lest. To date . 
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four accep~nce·tested turbine pumps have been de
livered and over 60 runs on the turbme-pump-po....er 
plant combi~lion have been made at Bell Aircraft 
during Jan~ry . february and March 1953toestablish 
the re)lability and acceptability of this power plant. 

While Ihe progress already outlined was being 
made on the Immechate flight test program. con~ 
currenl effort has resulted in significant advances 
towards Ihe attainment of the tmal 8-41 . 8~63 weapon 
system. A complete prototype of the Model 110 
Slngle·Operator Terminal Guidance and Control Sta
linn, designed for Installation In the 8·41, has been 
Insulled 11\ Ihe laboratory and is currently being 
te!ited. The ln9tallation includes the automatic track
Inl( relay antenna which has been developed to enable 
the 9-47 director aircrafl to m... inta.in its receivlng/ 
tr.. nsmlHlnlC ~ntenna continuously dlrec led at Ihe 
X8-63 durlnK liS flight ..... Ithout the attenlton of the 
upenlor. ISee Section II, Part C.) The initial tes ts 
em thiS piece of equipment have been successful. The 
Unit tw.~ demonstrated lis ;;ability to track an F -SO 
r;;arrYinK the RASCAL guuiance equipment In actual 
lIll(hl. Both a f these :tems are scheduled for early 
fllKhl lest.s. 

On ural authOrization from WAOC, actwe planmnl( 
hots been resumed for the deslt(:n and fabri cation of a 
('hem Ira I warhead test vehicle, rhls lest vehicle, 
("I)mpnl'llnlit mainly an .. lrframE> and a solid pro · 
)If'llant power p lant dC~lttned to SImulate X8·63 tra
)tC' tory, ..... 111 hr used 10 ubtaln Impoil'l p.llterns and 

detonation conditions (Or both BW and G8 warheads. 
This work is being done for the Army Chemical 
Corps. 

A training and provisioning conlerence was held 
at Bell Aircraft 10 through 13 March 1953. This )
conference was attended by representatives of TTAF. 
ATC, Hq. USAF, SAC, APG, WADe, AMC, ARDC, 
and other interested Air Force organiz.ations. During 
the conJerence, preliminary evaluations were made on 
the numbers and types of personnel to be trained to 
support the Air Force Operational Suitability Testing 
program and to supply the required cadres of trained 
personnel. 

Wah the baSIC operation of the power plant and 
the s tability of the servo-airframe already establish
ed, the MX-116 weapons system evaluation pro.,:-r.lm 
is nnw continuing with the followin~ : 

(I) 	The e\:aluation of guIdance equIpment in an 

F-80 aircraft used as a Simulated RASCAL. 


(2) The preparation (or actual Withl tests of il 


j;uided pilotless parasite bomber early in the 

:-iummer of 1953. 


131 	 The e\'aluation, in actual X8 -63 firings , s('"he~ 


duled fOr the summer of 1953, of an Impro\'cd 

fuel feed system, incorporating a t(3s turbine 

dri\'e, for the RASCAL Po.....er Plant. 


Shrike 


FLIGHT TEST SUMMARY OF MODEL 590\ 


The Model 59..\ flight testlnlit ptu.se of the SHRrKE 
IlrOl(r<lm "'U successfully concluded at Holloman Air 
De\'elopmf'nt Cenler on 23 January 1953. Three 
fund..mt'ntoil vbJtctl \'es " 'ere satisfactorily demon· 
stt.lIl!'d: 11) thrH~aXls stabilized supersonic flight, 
(2) effutu'e teUldance control dunng the launching , 
mldt'lIUrNe, and tt'rmlfl,j,I dive ph,ue3 ; and (3) dlrt'cljng 
Inl' n","sIIe In Impad un ... surfa(,e tar(iCel. 

St'["onci.uy nbJl!'('lIvU of benefit to Ihe RASCAL 
And SHRIKF. prOKrams, were .. lao ...ccomplIshed suc~ 
l'u.fully and Includeod; 111 air launchUlg of an aCid 
tCA6ullne mls.s t l~ frum a zero-leRftlh nul ; (21 radar 
tr2["k1nfC: ~d ('umrJ"Ynd MSlnu:tlon of the missile 
from Ihe clIrf"-' (ur aircraft ... well as from the 
IIr'-'Und ndar sUllon, 131 Buneya of ambient, eq\lIP~ 
mftd ~ratintE , and skin lernprr.llUrn, (4) control 
III dlmb and .altltudit b~' mf'Slnl of a prHsurt'·SfnJung 

altimeter in the pitch-servo system , and IS) deter
mination of the dispersion pattern of a chemical 
warhead when sepaution occurs at specifiC velocity, 
altitude, and flight path angle. Additional data . as 
...ell as checks on systems and airframe deSign , were )
obtained for direet applica.tton to the RASCAL .....eapon. 

SHRIKE 1601. the first of thirteen X·g mlastles in 
the Model 59A program, was primarily directed 
toward demonstrating the performance or mlsalle 
systems. To permit a c lear performance study of 
the systems, jtUldance commands ..ere not trans 
mitted to this mis.Ue, On th~ other hand , SHRIKE 
1102 was subjected to a aerlea of captive flight tests 
to investigate the problema of Temotely coupling the 
IjtUldiLnce·servo link. Prellmhary captIYe fllcht tests 
Indicated that the guidance IYltern <lndantenna patterns 
were utt.sfactory, and that commands could betrans· 
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mined up to a separation dlsUnce of 125 nautical 
MIIH. The Unal flight verIfied this as commands 
were received by the missile during midcourse and 
t~rmln.al dive. The performance of 1702 was not 
repnted with 1803 which Vt.'1.5 accidentally destroyed 
shortly after launch by a destruct frequency signal 
emanating from a malfunctioning ground tracking 
ndar. 

Missiles 1904, 2005. 2206 . and 2301 were assigned 
tlle primary objective of demonstrating guidance can 
tro1. SHRIKE 1904 provided an excellent demon
stration of gu idance control dur ing the phases of pre
launch na\'igation. midcourse at high altitude . and 
lerminal dive; impact was approximately 0.6 nautical 
miles from the target. Midcourse commands were 
not received by 2005 b~ause of a mistuned com
mand transmitter In the director aircraft, but both 
prelaunch and launch guidance operations were ex· 
('ellent. SHRIKE 2206 became unSlable at launch ~nd 
)tuldance control was not established. SHRIKE 2301 
... ceepted comnu.nds dur ing terminal d ive and was 
itulded to impact , 1646 feet from the Ltrget. An 
ilddlllo~l obJectlve of Missiles 2005 and 2307 ",'as 
II) suney skin and equipmenl operating temperalurps 
during hlKh-allltude, high-\'elocity fl ight. The results 
uhl.Alned .igreed reason..ibl y well with ooch th.aretical 
\'alues and recurded \·... lue5 obt.iined from the flight 
testmll of an earlier m1S511e . No. 1006 uf Model 59. 

Mls:ules 240~ . 2509 • .ind 2610 pro \"lded an evalu
... lIon uf SHRIKE iU it low-Ie\,tl-...ttack \·ehiele. These 
miSSiles ....ere l.iunched .it approximately 1500 feet 
.. lime the terram and flew In level flight at 3000 feet 
Arl()\'e tile te-rraln. As e...cll miSSile passed o\'er a 
surf""ce ta.rit"t, detoll.ilUon was Initiated by the Iluid
""n,' e oper~tur In the directo r aircraft. These m ts· 
~ule!'\ maintained (hrep-Axls stabilized fl1ght at tran
S O nl (' M.idl numbers for prolonged periods of time 
... nd also demonslrated sunessfully low-level attack, 

The chemlc",l ...·~rhead mlsstles . SOB . 2111. 2713. 
... nd 2812, demonstrilted successfully the disperSion 
of warhead units and proved that structural design 
uf the Indu'ldual bombs deployed at Mach numbers 
U"4{In« from 0,62 10 0.99 waa sattsfactory. The 
t(ulCi'iInce.sen'o hnk ad~uately controlled Mt!l911es 
2111 and 2113 during the mtdcourae ph.ase evtn 
Ihnujlh lUKe anelH of separation eXisted between 
the ...nl~M.1.S of bOth the director ,1Ircraft and 2713. 
Aa SHRIKE 2812 ..,-u launched with an Inoperal1\'e 
seno system, O"' lfIg 10 loss of ser\'o hydraulic pres
sure. attitude ItablllUlion ...·a. not alLaIRe-d. 

The- \-arlou, Iy.lema of SHRIKE - altitude stol
hlliutlOn. allttude control. guu:tolnce . pOwer plant. 
And I.lf'mrten"tl - Wf't"f' ba. lull)· the s.ame for all 

I 
13 miSSiles except for some changes in individual 
components. From the performance of lhese systems, 
the following general conclusions are drawn, with the I 
understa.nding that these conclusions are based on a 
total of 13 firings, ten instrume-nted and three not 
completely instrumented, a proftle of which is shown 
in Figure 1: 

(I ) Attitude SLaoiliz.alion 

Flight tesUng has indicated that the design of 
the servo system satisfactorily fulfillS the require 
ments of three-axiS stabiliution. This system per
formed satisfactorily on seven of the thirteen mis
Siles. Control of 1601 was lost owing to instabilit)' 
resulting (rom rudder and elevator oscillations which 
caused a severe drain on the hydraulic system . This 
condllion was remedied on subsequent miSSiles by 
reduc ing the sensitivity of the servo loop in respond
ing to the 30 cps vll'lratlon encountered on thiS flight. 
On Missiles 1102 and 1904 . a failure of hydrauliC' 
pressure alter 200 seconds of flight resulted in loss 
of control just prior to impact. It is suspected t~l a 
simllar failure occurred during the nonleiemetered 
flight of 2111. SHRIKE 2206 became unstable when 
the gains of the seno system ....ere incorrectly set to 
compens~te fo r the marginal stability of the miSSile 
(center of graviry was purposely ctanged). SHRIKF: I 
2812 was launc hed with an Inoperative servo ; hydrauli C' 
pressure dropped below m inimum as the miSSile WilS 
be inp: launc hed. 

In repeated Inslances . the stabilization system 
was able to control the attitude of the mlss}le dUring 
the launching phase. The lilrge · angle yaw -rull 
osclllallons which occurred durillt( must fli~hts . C'A

cept those of SHRrKE 2206, were qu ickly damped as 
well as the osrillat ions whl('h occurred at receptIOn 
of the terminal dive signal. 

Three fltghts were made- at low altitude and 
transonic velOC'ity. Slight adjustments In the r oll 
pins and the r o ll compensating networks prOVided 
ucellent control tor nearly 100 seconds of fllKhl at 
Mach numbers ranRing from 0 .95 III 1.05. 

The coupling of the servo system With the 
gu idance system produced SatlslOlctury servo response 
to guidance command!. 

(2 ) AItHude Control 

Of the mlsslle systems, altitude control prf)ved 
to be one of the most rehable . During lour ollhe 
thirteen flight testa . there was no opportunity for thiS 
system to exercl.e altltude controlbrcauseoffallures 
In other syatems . However . for the ntne ttl'lt~ in 
which altttude cnntrol wa8 established . the I1'l..ilXlmum 
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MISSILE NO. 

1601 
1702 
1803 
1904 
2005 
2111 
2206 

45 

40 

~.. 
300 

0 
o_ 

w 20 .. 0 

" .. 
....J 

'0 

5 

0 

LAUNCHING DATE 

4-16-52 
6-19-52 
7-1- 52 
7- 31-52 
9-9-52 
10-9-52 
10-23 -52 

MISSILE :<0. 

2307 
2408 
2509 
26 10 
2il3 
2BI2 

, 

SECRET 

LAVNCIIING DATE 

10-29-52 

11-26-52 

12 -10-52 

12-16 -52 

1-20-53 

1-~3-53 ) 

30 25 20 15 10 5 
RANGE -NAUT ICA L 

Fu.:urf· I . Prurllr of SH RIKI:: 59A fillcht~ 

111'\1..1.1.'111 "" M .. ,,"I~' luuu h .'l't ••lUd IIII:-.\X IIr thesr tht> 
,'Tr"T \1"'&:-' nnly 20u ( p 4uu " 'l't. A (j1.UlnlnJ "'· I r ... • 
...·u\lIlIl lucknfl ",,lS U~t'd 1111 fnur fll.,:hts. and .J. ;'Iill . 
I ~)~. I\ulhm .l11 ~yndlnllt'\ .Jltllud... Ir",n!'<mllier Wol!" 
u!'< .'d 1111 fl'"t". lIy u!olnt.: Kllllsm.t1l Inslrument~ • .I 

\·'m!'<ld,·r.tI,1t' '''11'11'''' IIf th,' Illll!'>l' nllrm.llly IIldut"~d 
"1\ Itll' 11111 .1\ !'>urf.ll"t.·!'> I,y (;I"'lInLI1L InslrumE-nl!'> ", . .t~ 

", I 111 11I.1t "d. 

IWt.'!n' Oll:-!'>Ii,'~ ....,.f(. ("QulJlped ""Ith .1 jlCulddl1n' 

:-)'~tt'nI tn 11'!"1 ~ulCt".lIln.' wllh rt."~pt."t · t In prt'l..unl·h 
1\"' \·I":.I II"n And nlld",' ur ~\.' .£IlOluth (·untrnl. Of thes~ . 

~I~ " ' ,"n' I,' hl' ,·nnlr.. lI .. d Ir. plh' h .. nd y...... duranK.I 
,·,·rtu·... 1 .11\1' I" '" l~r"t·l . thr('e low-level ml~ slle!oi 
...·"rt .. I.. I .. · d!"!'> t r"y ,'tt hy .. \·"mnund sl.,:n.&1 10 h'\' pl 
f1 t.,:ht ,'HC tht' I.u.,: ...t. .I l1d the rem.. tnlll": t hre-t.'. olfter 
•· .. l11ph·lln..: .. n ,ol ,t:lmulh ,' onl r"lIf'd U IKht I pur~ult ,' un'e, 
1" thl' It'rml",,,1 dl\e ,· Irdt'. W't'r(' In enter ol dl\·e .. t .t 

pft,!,...t .t ~lt· . l >Urln.,: th... st' 1t"~I!'o . Ih~I"'UfU'h''''1I11 ", ... ~ 
:O-.II I!'o I", . · I " r ll ~· dt·ll'rmll1t'd ,,~. pre l .. und, n.l\· It(",tl"n t'X · 

• l 'P! I"r 1ht' I ...·tf III ...ht~ .. h,'n .&Irrr.. ft h~...dtn":: ...·..s 

("ontroiled frum the J.:ruund T;iwr stol t. tln. Since the 
,H' c' ura;' ), IIf the' lo:uld:.lnt' C system ,.-.s snmewt\al ("fm· . 
tln.,:('nt up••n the expenenrc le\"pl uf the ~uld.tnt· e 

I'perah;r. to:u1d.1nn.' A"(' U r:dol'y Inc.: r eased dlrel't1y with 
('xpenent'e le\"(~1. 0111 the uther holnd. the ave raKe 
errur In the launt'h-pfllIl!-to-tarj(et distance cum
puted hy the lCuld.ln(' e ~y,.tem was cunslstentl y tWII 

per ren!. 

Onl)' nine of the- twelve KUlded f1ll(ht s presented 
.tn 0ppflClunlty fllr mldcou r se contr!,I. as three mis
Siles did not eSl.;ahlish le \'e ! flljlht. Of the nine. the 
mldcourse link was estalJllshed un SIX. and three did 
nlll respond I f) mld('ou rse commands fflr the f"t1nwlnl( 
reas'/ns : I I , MISSile 2206· mlstuned ("f.mmand 
tr.t.nsmltter In the d,rector aircraft ; 121 MIssile 
2307 . er;· .. :It· tnnsml5S1un of the ('f1mpuler III the 
"" hur!ot" ' mode . .I.nd 131 M Issile 2408 - enjl:ine failure 
In the dlre(·tll r .l.Irr raft ('au~ed a luss of power tf) 
the {' lJmnund tr..nsmltter. When the mldclJu rse IlIlk 
........ s l"St ..hitshed. the mlsslh.· respo'IIlded qUickly .il.nd 
.a.n·ur",tely tf. Iht" ,·t,mm"' nd.'L Of the th re e luw-Ievel 
mlssIJ("~. 25U9 .. nd 2610 Wefe l(UldE'd (I) ml!"! dlst.J.nres 

"904 

I 
2713 

.2307 

'--.l:----~ I 

~--..- .....=:P.",.J~2~6~10'7'T'.."..",.,~.,.,.,.=",'7n07l2.,1'~!::::~~,::'"""" " , ",,, ", , 
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8I!CTION I 

1 

I 
of the theodol1te operators areappareotlyfunclam.ntal 
requirements for complete nlCbt coverac'. 

Radar lrocklng ot the X-land beacon .... 
successful on all but two OCcasIOM. Airborne radar )
wu able to tracll all but one allbt. 

LAUNCH-POINT TRUE 
Wl8SILE TO-TARGET WI8S BEARING 

NO. DISTANCE DISTANCE FROM 
(NAUT. III.) (NAUT. MI. ) TARGET 

170Z 30.0 1.8 111
lQ04 42.8 0.58 lOS' 
Z30? 33.5 0.27 043' 
2408 19.8 1.75 024' 
2509 111.4 0.52 085' 
2510 18.4 0.41 041' 

N 

(TRUEI 


t 
(NAUTICAU20_ ;M",-I.-+-__ 

• INDICAnS SURfACt: 
IMHCT FillING LINt: 

4' INDICATES AlII 343' TRUE 

IURST 


Plpre 2. MI.. Dlolanc••, 811R1XE HA MllIlI•• 

) 


cltltanC. of 2408 wlthoul mldcoura. guldanc. wu 1.5 
nautical IIlUes. 

With the po••lble excepelon of 2713, operaUon 
of the guidance equlplllent wu eallalactory on .11 
1....1•• guided nltlhla. Where the IIlI<Scours. link .... 
not eetabJ laheel, the cauae was due to equipment 
failure In the director alrcn.ft. persoMel procedure 
error. or to malfunction in a syatem other than 
guldanc•. 

Three of the IIx mlllUes 8cheduled tor • 
vertical dive re.ponded: to the dlve entry 8tcnaJ and 
receind commanc:lll, durlnc the terminal dive phaae, 
which alrered the flight patha toward the tarld. Of 
lh. three which cltd not enler • dlv., 1803 and 2208 
should not be conlldered alnce their fllghta were 
Interrupted shortly after launch, and 2005 reached 
the terminal clive circle but did not reapond to the 
dive command. MI••lles 1702, IG04, and 2301 re· 
llponded to terminal dlye commanda; target mlas 
distance. , F1cu.re 2, were 1.8, 0.58, and 0.27 nautical 
mil.., rHpe-cUvely. 

(4) Power Pbnt 

The rocket propulsion system proved to be 
the mo.t reltable system In the SHRDC.£ mla.Ue. No 
component faUur .. occurred and rated condlUona of 
chamber prHsures and thruat were maintained. 
"'Ith""", 1.I.meterlng wu nol Uled on the chemical 
warh_d yehicles, tho rance, altitude, and velocity 
performance. of theae mts.Un IndJc.ated that rated 
thrull prevailed. 

(~l lnalrumentallon 

n. t.l.meterlna .ystem provided nltd re· 
""'Ibl. cilia "ring tho ntcbU of len ",IUU..; thr.. 
••r. DOt l.l....tI.red. Th. IIWlImulll nola. 1...1 of 
the conUIl\IIOU.I channeg wu three per cent. It W'U 

found that the 1 O. ~-Ilc cbaM•• , normally UN .. a 
coat111_ cIIaM.I, eoWd be commullted at five 
umpI_ per _oDd If &I> addIliorai two to three per 
cftlt .rror eoWd be lol.rlled. 

Pt.ototb.4oUt. co...........1410111 complete 
".tac _ ntalU. .....raIl' owtac 10 a l&ck g(

lrocttac ailio. Two _lloa IIOIUU...............1' 
__ .....tac 1M lDIUa! poet-\aw>cb period; th. up
raap _UOM .'1" able to acquJ.r. the mtaaU. on
0lIl, thr.. occaa ...... &Del lhla .... accompl_ ....... 
a ._. _ra••r ~ a .1l1abl.lrlCktac aid. 
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c. Facilities 

J. NIAGARA FRONTIER DIVISION 

~. General 

Facilities contract AF33-038ac18896 provides 
Bell Alrcra.rt with a means for obta in ing equipment 
to ~ uaed in fulfilling supply contracts of Project 
MX.7715. In addition, Bell Aircraft is authorized to 
acquire and Install machinery and equipment, and to 
make loUial repairs to governm~t-furnished equip
ment. 

The Wheatfield Plant is the heart of the MX
776 Program. ThiS pJanf and its awliharles fulfill 
the requ irements fot developing and manufacturing 
pUotless parnut bomber S. Bell t\ltcrafl. situated 
adjacent to the Nial(an fall s Municipal Airport , is 
ideally located and pro\' ided with the meanS lor 
extensln 11Ight develupmenl testing of the X8-63 and 
related protlrams. In addition. rocket testing is being 
conducted constantly at the Wheatfield rocket test 
faCility which ('on5Ist~ of 13 test cells and associated 
control rooms. ilnd Is the principal lnstalliltion for 
conducting r ocket research and development. Each 
cell is eqUipped with a separate set of fuel and 
OXidIZer systems ranging In capacity from 80 to 
750 gallons. A centrally locatN Instrumentation fl)O", 

rf'Corc:1s cLalA from anyone of 13 rocket It'st cells. 

Suppon programs at the Nla~;ara Frontier 
Dlvl910n Include: 

I I I 	The design a nd modlfk.ulon of Director 
Aircraft. 

121 	 The des il(Jl and bbncallon of Ground Hand
111'\1 Equlpmeont. 

(31 	 Th. delHgn of equipment and instrumentation 
fOT , and lh. modification of. the Trainer 
Aircraft . 

t41 	 Tnlnln, uf mlllt.. ry peraonnel and an XB· 
83 Tnlnln([ Prottn,m. 

IS) 	Opent lon.ll we.apon support equipm.nl .Iu
dl ... . 

b. CoM' ryc S Ion 

In suppon of ('o ntracts of the MX-118 ProJ«t. 
rtWny (,onatnachon proc:rams h.ne been completed 
, ·'u'. t>lh.,.. an partly comple1 • . 

188Ellu1{~ cu"..nll 

Roofing-over of the 10.000-foot area between 
the main assembly and hangar buildings has been 
completed. This new floor space, deSignated Building 
No. 2A, and shown in FIgure 3, provides additional 
working area for s uch funclions as tool grinding. tool 
and fixture inspection, and tool dispers ing. 

Construction of the new Aerodynamics Shed 
located east of the Compressor Building 15 essentially 
complete. Figure 4. This structure, measuring 28 x 
72 (eet . houses the wind tUMel. Alter the remaining 
inst rumentation has been procured and installed. the 
facility will be used (or the probe testing of XB-63s. 
A work shop equipped .... ith small hand tools and bench 
tools provides an area for the adjustment of models 
and for checking their workability. 

As previously reported , the Gas Generating 
Plant Is being transformed to accommodate hlgh
pressure test work. ThiS structure. Building No. 18, 
.... ill be used for the high-pressure testing or XB-63 
lanks and tube bundles after inst rumentation has been 
compleled. 

The new foundry buUding , to be located adjacent 
to the northeast corner of the main assembly build
ing. is rapidly progreSSing through the design sta~e. 
This structure . deSignated Building No. 28. w111 pro
vide the foundry with an additIonal working area 
measurtng 200 x 50 fe-et. A Ure -reslstant steel 

FI",re 3. Build1na No. 2A. Wheatfield Plant 
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Future 4. Aerodynamics Sht"d, Wheatfield Plant 

.. nd m.unnr)' ,'unst ruclwll . will support a la-ton 
tr.£\'elln.,: {' r ... ne muu nted /)11 o\'e r-heold r il ii s extendmg 
Iht' (ull len~th tit the hUlldlnl'. Dutldin~ Nu. 28 will 
hllIlSf" Iht· ',)undr)' on,"ns ~nd furn".t"ts. and some Jar-ICe 
mt'IJ.I- ...orkln~ mAchinery. 

fhe foll f)\L'In~ l'hJn.:es In f{'ll' ket Lahur.llor)' 
lolt'lllllt~l" ",' t'f(' nud!' dunn!.! (hl~ quuter : 

' 11 "!pst ,'ells A-2. 8 -1. C-l. C-2 . Col . 0-2. 
D-3. ,lUd D-4 unde r went a "omplelt' aCid 
systpm inSpf'C'tlOn Olnd hydrosU.tlc testln~ 
IIf (he .AC'ld !"'nks. 

121 	 Tut ('ell 0- 1 V.'OlS ('om'flrted for R\SC.\L 
thrust du.mber de\'elopment (eSUIl!:. 

' 3/ 	 'fvm l IJO-Il.allon. t OllO-pSI pressure t.t. nks 
...·(Ore rf'C'e l\'ed for (' ell S-l .tnd mst.1l1ed 
fur use In th~ ~IJdel 56 projl~lIo1.nt \· .a.I\'~ 

flow t~st syst~m. 

t" l 	Test c~lI 5-2 WAS mndlfledtnaCl'ommO<bte 
the Model 62 tu rbine pump flight .apprm·al 
I f'~t IRsta ll.lll t)n. 

151 	 A 15lb Sf'(' , 350 -ps1. 2-statt:~ 8>' r on l ack
~()n C'f'nl nful{al pump W1.S lnsl~lled on thf' 
fXl~tlnlt w.a.teor flow stAnd to In(.' r~ase the 
Uuw ('~pilClt)· of th~ sbnd. 

16, A ~nd .lnd dust enn ronm~nbl test dum
l)fIr v.t.!I de-slllnN and built to Slmul.a.tf' 
des.n condillons. 11\15 chambe r ('an ac
commocbte ('omponents or assemblies IR
d udlftg the RASCAL power puk. 

l 7; A flnw "t.lnd for production testing of 
MllMl 62 .lind 62 .~ "aln"s 'In!' deslllnf'd , 
t... h(l('.llf'd, ... nd turned liver to the lest 
~rnup . 

(8) A 	 portable fuel trailer was deSigned and 
bUill for ser\' lclng the test cells. 

(9) 	A Sprague hydrosLulc test cart topressure
check propellant tanks was fabricated for 
use in the test ce ll s. 

)
1101 	 A steel barricade, floor fl ood . and Safel}' 


showers ""ere pro\'ided fo r safety purposes 

10 the destruction test IlO rt inn of the pO""er 

vlant safety program . 


( 11 ) The drum cleaning s)'stem was revised 10 


promote greater efficiency 111 the de.J.nin~ 


of :.lcid drums . 


(l2J 	A pressurized water flow test sys((lm \A,~J.s 


provided In the .sprJ.y labo ratory to permit 

water flow ralf'S 10 exce~s tlf the fl uw 

altJ.lnJ.b le fmm the e" lstin~ pump in5 tol.lI:..

tIOO. ThiS system permits simultaneous 

flnw of the OXidizer and fuel ill tht> study 

o f Injec tor f10\\' patterns. 


! 131 	 A flow siand was provided for the andl VIdual 

water fIlJwin~ of 3, 16- iru'h ",>oling tuht>.s 

used In expeTim eutal .11 u min u m thrust 

l"hanlbers. 


( 14) 	The instrument r oom was expandf'd til 

3.l"Commodate 3U additional recl) rdin~ in


struments. !"ew Instruments are bCIOK In

stalled as they .a.re rece ived. 


115) 	The dnwings for a 12.000-~qu.are·(olJt 


add ition to the Rocket Enillneerin~ BUlldll111( 

we r e submitted for m:.lna~eme nt apprfl\·al. 

ThiS area. Will house additumal test lOt( and 

engineering fa cili ties plus a propellants 

researc h laboratory. 


2. HOLLOMAN ~IR DEVELOPM EST CENTEII 

a. General 

The MX-776 flight testlntt: program IS heln~ ) 
eonduct~d at Holloman Ai r Development Center , New 
Mexico. This program Includes specific types of 
flying such as captive and final flights or both SHRIKE 
a.nd RASCAL. In addition, otherfltghts .. reconlinUllly 
made to famUiarize SAC and other Air Fo r ee agenc1es 
With the ''aTious aspects of the MX-778 PTftft ram . 

The broad features of this procram a im toward 
the development of a pllotlesl paruite bomher 
capablf' of contrOlled fliiht at Buperaonit speeds to 
surf.lee targets up to 7S nautica l mil.. from the POint 
of rflea.!f. 
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The fac ility at HADC consists of approximately 
45.000 square IH'l of ahop. laboratory. warehouse, 
,usembly uta, and floor space being utilized lor the 
l'Iervlcing of X8-63s. Askania. c:inetheodolites and a 
mubtle relay telemetering slation in5t.alledfor Instru
mentation coverage of the final su.ge& of XB-63 
Il1ghts, facilitate nsearch and developm~t work on 
KUlCiance. !lta,bllity . and control. Instrumentation data. 
resutttng from scheduled firings, are reduced and 
dispatched to development groups at the Niagara 
Frontier Olvl~lon In an effort to int~rate into the 
u ..'er-aJl proRram the datol that rna)' afleel deSign 
adequacy, 5<J;(ety. r eliability, and perlormance . 

b. Con9tructlOn 

FaCIlities at the RASCAL harctsland ,ue gradUill
1'1 progrtsSln~. Ho.... e\·er . some plumbing. ",irlnK, and 
(' ement work IS required before the facilities In the 
}.lIt ... rea a r e complete. Figure 5 5hows a RASCAL In 

the loadlntc PIt. 

The radolr bUildings, Figure 6, adjacent to the 
ma," RASCAL building !.ave been completed except 
fur adequate po....er fa CIlities. The radar equipment 
will be Installed after ele(: tncal Installations have 
been ("nmpleted. 

3. Alii FORCE PLANT SO. 38 

fhe Air Force PI...nl Nu, 3H IS Inc:'ated In a 
remute and nduded ..rea approximately 12 miles 

FII"r. S. XB-U No. 0401lB In Loadl,.. PlI ., tIAOC 

Ifrom Bell Aircraft Corporation. This area ns 
formerly used for the manufacture and storage of 
TNT during World War II. With Its 58 earth
covered concrete igloos, excellent drainage ditches , 
railroad sidings, surfaced roadways , and power lines , 
it is ....ell suited for the development and testing of 
pilotless paraSite bombers, missile power plants, and 
component parts. ) 

The AF Plant No, 38 provides a facility having 
a fourfold purpose: the first Is the development of 
the X8-63 power plant: the second and major purpose 
is the prOduction acceptance testing of each l)Ower 
plant and the complete systems checkin~ prior to 
shippin~ X8-63s tn Holloman Air Oe\'elopment Cen. 
ter; the third is the pro\'in" of X8-63 ground handling 
equipment ; and the fourth purpose is to obtain sialistl
ca l data relfolrding the life expectancy and reliability 
of components, 

b, ConstructIOn 

The installation of fixed station tesl equipment 
for al'ce5Jtance firings in test cell E~B has been cum
pleted and will be used for the acceptance firint( on 
X8-63 No. 0813. Fip;ure 7 shows the installation uf 
the console junction boxes and interconnecting cables I 
in cell E-8. A similar fixed station, which is being 
placed in test cf'1I £-9. Is approximately 60 per cent 
complete, With th is type of installation, all test 
equipment, except for (he cable~ connected tn the 
XB-63. IS located inside the cont rol room to prevent 
damaft:e by acid fumes or explo~ions. 

) 

I 
FlI\IH 8. RASCAL Jbdar Bullell,... HADC J I 
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The interior celling inaulalion of the temper~ Iature.controlled tHt cell £·5 has been aatlafactorUy 

repaired, and work has _tatted on the rocket engine 

'H' 8~nd for the high- and low-temperature tests 

required tor fIi,ht approval. Figure 8 shows the tHt 
 )sland installation with boUer plate protection to 

minimize tnt cell damage In ennt of explosion. 


1 

} 

" 

j 

FI\(\Ir~ '7. Console in Tnt Cell E-8 , AF Plant No. !S Plgure 8. Test Stand lrutallation. Cell E-S 

at It. F Plant No. 38 
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SICTION II 
RESEARCH 
and 
DEVELOPMENT 
PROGRAM 

I 
) 

A. 
I. Gf.NERAL 

H,\SCAL senns pro\"lde slablllty o( the searc h and 
relay ... nlenna~ an pilch. Olnd stabilily of Ihe airframe 
In rnll . pll('h . and ya\L·. Another sen'O function 15 to 
n .. unl ... ln the sear('h anlenn.lOlt constant speed in space. 
In urder 10 malnl ... m rad.l.r ("ontacC wi1h the direclor 
,ur(' r...ft , the m"'Ju r ... X15 of Ihe relayantenn.. lobe must 
I)f' unenled tn_ard the "'Ireraft . This QrlenLatiun IS 

III ~rI ac('ompllshed by Ihe servo system . In addi
linn. l>tm'lsl()n5 ... re ~de Cor acceptlRtt Inlerrwl and 
uternal pilch ... nd y...... JtUlcbnce sllt~ls ....hlch direct 
thr ,u l ••llt:'l5 p;t.roI.~tte hombfor to Its target. 

Sent) ruurch .Lnd denlopment IS directed toward 
('UnllnUUU5 tmpro\'ement of operation and slmpllfi 
•·"tlnn of the ~ygtem ...nd cumponf'nt8 . 

Ad'''n(' emf'nls In tnf'rll..llli::uUMnCe are reported in 
tht' ~eC'! Ion on I(UIci.lncC". 

2. SF.RVOPILOT SYSTEM 

Th. ~lnltle-L'l:I!I hyduulI(' If!U tablf Is heine te
...·u rkf'd ... nd I!II uJM'cted to bf completed early in the 
nt' ... t qu,uttr . Th.5 Llble _ill W' USN to simulate the 
,, (" hul .1IrlrAmf' mo1lon ..hllf Analogue computer 
;o&tudlel'l ar. nudr of the roll system usl", the vertl· 
(' ...1 ... nd r,lle KYro conhgur.l.tJon actUoilly employed in 
thf' X8-el. In .&ddition. tht. table _III be USN (or 
.\".ll""'"~ the pruftl( .table pLaUorm ••1(1" and for 
drJOiIICnina Ih. pl.ltform .eno Co be usf'd with the 
luncle -a .'I" In.rtlo\l lrU 'cIilnce sy.lem. 

Servo 

The new technique fo r aligning the pitch stable 

platform .... ith the utay antenna was used on a number 

01 XB-63s , and proved to be completely satisfactory. 


One of the prototype pilch stable platforms of the 

type effective on No. 35 and subsequent X8·63s has 

been completed and is bfing evaluated. It is expected 

t~t the sfcond platform .... 111 be available early in the 

next quarter . 


Preliminary work has been started On tlI.e redeSign 

of autopilot amplifiers and other electronic compo 

nents, aiming toward simplification of circuitry and 

improvfd reliability , The guidance and autopilot 

aystfms have been succelJSfully mated In X8-63 

No, 13. This will be the first pilutless paraslle 

oomber 10 be flight-tested with a guidance system . 


Fllghl lest resulls of XB·153a 04098 and 05108 
indlcatf very good operaUon of the autopilot aYltem , ) 
II 19 interesUng to note the dearee 0( stabilization 01 
thf roll system. With Ilmultaneoul anglea of atuck 
and Sideslip of 12- and 3-. respecllvely. the roll 
aRfCle wu le83 than 1- , All other roll angles en· 
countered during flight were much smaller. 

Tests _ere run to .how the acreement of the 

response obtained with the autopllot for leno mock

up So. 02, and thf load standa used to develop the 

autopllOi . The mock-up La being wtred so that all 

Ie.' points ~nd lequence. wm be available dur1nc 

the temptrature tutlng of the Wilt_ 
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Tht' I)lJrtum uf the 4utfJsequencer used [ t) de\'elr>p 
the ft'fert:nce v()lt.,l~es fI JI'" the t!'xercISJn~ (,f the 
Autopilot IS helnJ( tempe rature - tested. 

Re\' l ew ...nd relea se 1)( spec111cations fo r sent) 
('/Imp/me nls ;.cnd systems lor X8-63 ~odel 56f is 
f'lmlm u lnl! . 

3. A:<T F.:<~A STA nILlZATIOS SYST F.MS 

a 	 X8 -63 Se... r ch A ntenru. 

Wfl rkshnp ASSOcIAtes IS now deli \'e r ing search 
.u.lennas In quantities " 'h lch meet the requiremeonts 
"f XIl-63 s('hedules. 

Tht' initial de\'elopRll'nt ""urk h.l:i been l'um
plN~d l in the hydraulu' Sp in drll'e system fOr the 
X -bJ.lld JntenllJ. . The dri". s)'stem '4';lS tested In the 
St'n'o L.tborolirJry under ('ondlttun!S expeC' t ed In XD
63 m.lneuu'rs . The r espons e ul the hydraulic drn't 
syst em under lahoratory conditions was fuund til be 
!"UI'f:' I' lfJr tf) that tJithe electri c dr\\' e, Tes ting unde r 
t'",' l runm t>nt.a1 l"Cl ndl1wns ,,"'ill be started ... 5 soon as 
.. pr'II.)t YI>t' Olmplifl('r IS a\'allable, An amplifier 
s huul d hr <fov411 ahle WIthin five ....rrks , 

A ('onlplete X- Nnd stabiliz.a.t1on system ut Ihzin..c 
.III t"1t"(' tru: spIn dn\'e sea.rch ... nl en~ was tested in 
Iht! \',hullon L.l bo r;at ory , These lests ind icat ed that 
s n mt" duntces are necessary In mounting the amph
d)'n(' .a nd the anl!\' lbration weighl. It 15 planned 10 

If'SI the ~p lO drl\'e ..... , th the \' Ibratron directly applied 
tn the se~rch antenl\ol to clanfy :!fome ur the results 
01 the prh'luus Itsts . Also. the present antenna 
S)'Slrm and Iht proposed hydr...uhc search anlenna 
l'pln dru·t! s)'stem \,,'11 1 be tested .... Hh the vibnUon 
.. pplled ttl the nt-w (",ut shelf. l....a.borato ry teSllOg of 
the X- llI.nd search anlenn:.L pItch sl...blliz.atlOn system 
USInK synl'hrus has heen rumpleted and the results 
were s.'" Isfal'tory , 

Wurk h••t.ls been started on thf' ptt ("h stolbiliutiun 
of Iht!' Ku-h..nd .antenn.a t o ~&pt lht pItch sl.alHliuunn 
ponlllO uf thf' .lmphtler to the !i~T\'O \'ah'es .lnd tn 
ch.('k th. rtspnns(' nf the system . 

Th• .all :mrtu for Ih. new relay .1nlen~ pitch 
('onlrtlll.r .'.lS t.sled under ennronment.ll cnnd1l10nS, 
n. ItSI rou a.ppar.nll~ satisfaC' to ry txc-ept fo r "Ibra
I l1ln..<\s Aoon U.i protnt)'pe pitch controller 1& ("CJ m~ 

plt1r . dc-,'c-Iopmc-nt ,.=,1,,-.,: "o'll1 be- ('arnc-d 10 com
plf1h1n And f'n\' lronmf'nt.ll tnun, the-n st.artt'd., 

4. SERVO HYDRA ULIC SYSTEM 

J'igure 9 is ... schematic rep re::ientatio n 01 th e 
hydrauil(' ::iystem (or the Model 56F XB·63::i , B)' 
utiliZing Ihe resen'olT in the X8~ 63 , when exterll4ll 
as well as IOternal hydraulic power is used. it has 
been poss ible to simplif)' the s ystem by e1iminacin~ )
the hydraulu: sw1tching de\'jces required on Model s 
568. D, and E. Also. as a rf'sult or Ih is change, thr 
external hydrauhc sys tem in the di rec tor aln'rall 
has also been simplified to the point where essenlial1)' 
.. Uthat is requIred is a pu mp and ... dis('Onllel' l. 

Si nce high \'lscOSity or thE' hydr au lu' flUid al I. )....· 
temperatu res results in poor servu-response. a 
prf'launch heating sys tem has been set up .. nd .. n.ll )' z~ 
ed, With th1s system, the oil IS heated lU ... tt!mper
.1lure of 70· to 10Uo F in .111 Insulated res~r\'()lr alld 
he-.lt frum heaters used to protect puwer pl.1ut equIp. 
ment is supplied to all hyd raulic li nes and equipment 
in the aft compartment, Prior tn senn c heckuut. 
the operator exerCises the hydarullc systf'm by pl't's 
sur i zin~ the system and releasinl( the flUId lhf()u~h 

the ser\'O \'alves at a controlled rat e. Th is ac tlun 
IO("Teases the temperatu re 01 the hydra ul il' flU id. Tn 
determine Ihe optimum r .. te of flow . Ihe follfl ..... l11~ 
rou~h anal YSIS was made: 

III 	 Fo r ... n ambient temperat ur e of -65 " f. thr 

a\'er:.lge oil temperature In Ihe systt"m oll 


start or exercisinlot was det e rm uled, ThiS 

average 0 11 tem peratu re w;&'s (·;.Ll cul.l lt'd as 

-Il - F. 

/21 Ti.e \'.1lues of heat loss at -65 ' f amblt'nl 

were plc.neel. against the a ve rJ KC 011 tempt- r 

""ture 01 the entire systf'm (See f'1lt::UTl ' It}) . It 

IS assumed that the net lo:-os of hE"J t t!'> I.I'r'l 

because. a.s the result or init 1,'1 I mIXII\t.:. Ih(· 

heat loss from the cold lines is h.. I J", ' I ~ ri hy tht, 

BTUs added by the hea ters, F Igure J 1 )ohl1ws 

Ihe mput rate 01 heat ene rJt y If l the /)11 .t~ Ihe 

result 01 exerc lsin~ ... t ..... nUu!i tll)\4' rJI t! )o . 


(3) By utlhzlOit the clat... fmm f'IKures 11.1 anri II 

.lnd the r..,l('ul .. ted 101 ... 1 hc-... t C'''p'''I'II)' of i1,6 

BTU per dep:rH r ..,h renhe lt. ... n t"quallflO W.lS 


established reprf'sentint( the \· ... rr.. Wm III I ....m-

pf'rature ""ith time lor various u('rcl!Jlnl( flu,., 

rates , This variation 15 sh.)wn III F'IKun' 12 , 


14, 	 from the ctau. In Figure 12. tt waH dt"termlOt:d 

thlt an exerc iSing fl ow rille 01 4 Kpm .... '.uld hl' 

us ed as this lncre-..ses the aver.tgr tempt:r

alure 01 the 011 t o the deslTf'd ral'\(Ct' (I f Irh m 

40 ~ to l()() - F . This average temjleTilt u rt' c' .... n 

bf' a.tt~tne<l within .. reuon.a bly sh',rt lime.: 

Without requi rlna an excessive "mount 'If pI'...·f' r. 
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F~re 9. 	 Servo Hydraulic System lor Model S6t' XB-63s 

-	 , 
'-' 



, 

! 

j 

I . 

• 
~ ... 
~ " 8,000 .. 
z ... 
; 6,000.. 
...
•on 
'" .... 4,000 

I/) 
I/) 

g 
... 2.000..... 
:z: 

o 
-20 

Flrure 10. 

40,000 

-
.... .. ~ '" ~50,ooo.. .... ~ 
~20,ooo.. 
«... 
z... 
:;; 10.000 ... 
'" 

00 

, 
SECURITY INFORMA TlON - SECRET 

SYPR-U 
UCTJONDI 

- -10.000 r-r . 

V 

/ 
/ 

V 
/ 

/ 

,/ 

/ 
/ 

/ 

V 

020406080 100 
AVERAGE 01 L TE MP. - • F 

Hydraulic System Heat Loss YS. Average 
011 Temperature 

/ 
/ 

/ 
V 

V 

/ 

/ 

V 

It 
/ 

/ 
/ 

/ 

laAe.V 1231160 _ 
121778 

-
A, ~ 3000psi 

I ! I 
2 4 6 • 10 12 

[lI[RCISING FLOW RATE (V-GPM' 

III.
• , 
• I 

II 1/ 

YI I V
/ .... A"'I .

.... 
V 

I 
I.. ~...

_. 
•: 

~ 

,/ 

• / V 
'/ 

• V 
., •• " .. ... .. , 

Figure 12. Average OU Temperature YI . Time tor 

Various Exerelling Flow Ratel 


To prevent overheating the oU when the XB-S3 18 
operated at ambtent temperature. greater than ·IS-F, 
thermostats, controll1ng the exerciser, will be in· 
stalled in the director aircraft portion ot the hydraulJc 
system. 

Th. full-ecal. mock-up of tho Model ~8Fhydraullc 
")'litem will be completed In approxlmalely ItxwHka, 
and lHt. wUl then be etaned. 

Mechanical anct hydraulic lnItallationa on the 
hydraulic load simulator to be U8ed. with the Ress 
(RASCAL Comprehensive Simulation Syotem, ••e 
Tnlnina Section) are complete. Aa electronic In
e"'l~tion. "UI be completed loon. leoti", will be 
lltarted In the n_r future. 

5. SERVO VALVES 

Figure 13 10 the SV -4 valve which 10 a prototype 
of the valvH to be lJWtalled In the productlon 8·138, J 
Model a2. (Th. valv.. oftheSV-4typo are d"',nated 
sv-a. -7. -8, and -111. FllUre. 14 and U com,.re 
the flow and recuJa.t1nc charaeterlatlca of (hI. valve 
under widely varylnC Un. pr..aurn. The r ..ult. of J 
an SV -of frequency r..pon.te lHt are .bown In FII"re 
1a. 

0.."" reI.... for p"""ction of the SV-a. -7. and 
-8 ftly.. hu -. .layod _ ...hat. but ahould be 
complotod ...r .... May. TIle SV-II ""h. will &lao be 
rel..ed durmc the MD quarter. 

J 
The "elopment of an automatic flow cMcklnc 

atand, F....... 17. to .peed up ..In manulactur. and 
lnapectlOD ... _ complotod and _118 bavo been 
IW'Md ....r to ProductIon T••I..... In ual"l 11110 )

Ftcur. ll. H••t Enerl1 Input ••• Earcl.tnc 

Flow Rate 
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equipment . the lervo valve is cL1mped (0 the stand; 

the direction 0{ flo .... through the valve is selected by 

means of push buuons ; iiUld the spool dispLlcement and 

oU flow information are fed electrically into the X· Y 

reco rder. With this methOd. the time necessary to 

determine spool overlap and clearancE' at the edges is 

five mlnutH. as compared ....ith previous methods of 

one and one-half hour. 


6 . TERMINAL DIVE CONTROL 

Studies of a simulated term inal d ive in five de

terees of freedom were started during this quarter. 

Actual components are used wherever possible. Cir

cuitry which simulates theairframtanddivegeom@(ry 

has bUn Improved to compute the drag and its etrect 

fln the \'eJocity of the pilotless parasile bomber. 

These tJludle~ provide a preliminary e~tlmate of the 

...plttud~ and tr<lining required of th~ operator to guide 

the' plloUess para~ue bomber In pitch and yaw simul

taneously. The effects of other fadars such as 

Initial terminal dive velocily, initial angle, and boost 

"r power di ves are also beln~ mvesUftilte<l. 


Work Is bel", continued on the AZimuth Offset 
F igure 13. SV~4 Valve 

GUldanc~ Cnmputer. The l imits of the offset distance 
or the preliminary design hone been d~termlned and 
means of i ncreaSing this distance ate no,,' belOt( in 
vestigated. 

) 

) 
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Figure 15. SV-4 Characteristi cs at 1750 psi Line Pressure 
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Figure 17. Automatic Flow Checking Stand 

B. Propulsion 

Rascal 
• 

I. 	I'OW~R Pl.ANT ASD Tt;RBINf: Pt;MP INSTAl.l.A J.:pon completion of this proKram, the facllJty 

TIOS ....as designated for acceptance tesUnf{ or the power 


plant fur pllotle~s par4lslte bomber No. 11 with serial 
.. . At nett AI rc noft Nu. 9 turbine pump bein~ tnnsferred to test reJ! E-7 

for checkinjt oul tests • 
• -\,,'tI\' ltles;U Ar PI..."t Su. 3B wtre lnC'reasedby 


"I>f'rolllt lll lin ... full ,,,'f)-shift b.. ~u.!'l ....·Ith .. test prntcr.lm DurtnK the run pilotless parasite oomber No. 11 

t' onn'rnt'd primarily ".'Ilh the operation of C'lImplete power plant ....as part~lI)' destroyed by an explosion 

power ",1.&n(8. turbine Jlumps, ~s I!:enerators. and In the No. I thrust chamber resulting from a servic
~I ... rterg under varll>Us condi tions to pro\'e reliability 10« error. A cklalled report 01 the investigation of 

... nd Nfe't:y of ope ratum. A lar~e part of thiS prOl(nm the uploston was prepared and transmitted to WAOC 

IS &O"cJC:f'd to malCun,'Uon ( .. stinK where poSSible mal as Bell Aircraft Report No. 58-982-018 entitled 

fUn..' tIUM .Are ckhben.tely mtroduced and their eUecls "lnnslIpllOn of XLR- 87-BA-I Rocket Engine Ex

upcln ulf'ty Ub!'lf'r\"N. ploslun" , 


In test ("ell E-4 the- po"u pl.ant compArtment Test cells £-6 and £-7 were devoted almost 

tf'nlJW'r'.Atur. !'fun 'ey p rOtr:n.m was romplptN 1.151", entirely to malfunction teats , flrat of en«ine comp"

".rlAl So. 9 turbine pump. Re,ullinte data show that nf'nts and then complete power plants. 

Ih" t .. mpf:n.ture~ f'"rounter.-d w,thm the compartment 

undlr'r enl[lnf' OVf'r.&tlJ\M' rnndilions .IT. nnt f':lcessively The success of AerOJe( E"lineenna Corplra,ltrm 

hl..:h . In producing a mo re reHable p. generator resulted 
 I 
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In the discontinuance or the program 0( adapting the 
Bell Gas Generator to the Aerojet Turbine Pump. thus 
permitting Initiation of the gaB generator and staner 
malfunction tests in cell £·7. Shutdown character
ishes were studied under abnormal operating condi
tiona. Serial No. sa turbine pump was then Installed 
and a similar series or malfunction tests performed. 
However I each atart telt resulted in a malfunction 
shutdown without gaB generator ignition occurring. 
The trouble is apparently due to excessive (uel lag 
to the starter. This problem is currently under In
vestigation. 

Serial No. 8 turbine pump \liaS installed in cell 
E-6 and the malfunction tesl program started at this 
faetHty. Malfunctions were Introduced by cutting 
electrical power during 8tabtllzed boost phase opet
aUon. A.8 a result o( these tests some 81mplification 
of the electrical system was made possible. 

After changing the electrical system . two thrust 
chamber firings were then made to test the new con
hguration with both runs successfully completing all 
(ransillons. 

Wormatlon on thrust chamber shutdown char
uterl.tIcs when ItlfoCtrical power or gas generator 
chamber pressure are lost during the thrust chamber 
start transient was next determined. In all runs a 
smooth IIhutdown waa effected. 

.\11 malfunction tests In the cell £-6 series 
"'I'ft' m:ide on essentially the same hardware .... Ithout 
thf! net'uaUy for repalr. ThiS consisted of 12 good 
runs during seven of which thrust chambers were 
open-ung. 

All malfuncllon tesl. completed to da.te u.slnc 
_peclflcallon WFNA will be ropealed usln8 9S por 
cent acid. TNt work on thla program Is continuing. 

b. At Aero)f't 

At lhe Aerojel-General Corponlton activity ~I 
("enlnK upon the ac('eplance telttnc and delivery of 
turbine pump Ulembl1et1. Dellvertel have been 
ucel.,attltd with lhe reault that turbine pum.- lerlal 
Noa. 11. 12. 18, 18, 20, and 21 complett'd ac('eplance 
teaU and were .htpped to Bell Alrcralt thl. quarter, 
Th... turbine pum.- are of Ole Nome conflcuntion 
at ••rLl.I So. UX which Bucer ••fully completed a 
••ven.cyc:lr duration tnt 0\1. quarter. It waa a,reed 
thAt ..rl~l No. UX turbine pimp a.sembly .m be 
rtUlnt'd at AeroJI't for further development W'O",. 

Current &ctll'Uy .aconcernedwtth tnvntlptiona 
of lh. cau.. of pr..-ure .u,.... within the p.a ,ener
..tor ~ 01 hlch frequency In.lubUlty du.rlnc pa ,eon

erator firings. A reduction tn the frequency and 
severity of the pressure aurles may be effected by a 
posUire purge, 

Of the seven I types of o.t:ldlzer pump shalt 
seaJs tested to date. the heavy wall Fulton-Sylphon 
bellows seal has proved to be the most durable. Addi ) 
tional Investtgation is being carried out on the Crane 
teflon wedge seal. The redeSign of the oxldJzer seal 
rOUting ring was completed. 

Five gas generators were received from Ryan 
Atrcn.1t under an Aerojet production subcontract to 
Bell Air'!: rait , three of which eMlbited high frequency 
instability during firings on the test stand. However , 
this instability has not been encountered to date when 
the generator is used to drive a turbine pump as
sembly. 

Also under investigation on the turbine pump 
installation is the los8 of rotor balance believed to be 
caused by stress relieving of the rotor during the 
fi r st firing. A trvision of the heat treat procedure 
for the rotor is being undertaken to correct tMs 
dilflcully. 

In addition, acceptance tests have been revl!led 
to include disassembly of the turbine pumpaftera full 
duration run, readjustment of clearances, and a half 
duration run through all phases as a final test . 

z. COMPONENT DEVELOPMENT 

a. 4000-Pound Injectors 

Prellmln.uy test Urings were made on 24 pro
duction type injectors at the Rocket Laboratory with 
the performa.nce and stability of all injectors being 
acceptable. TWenty .. two of these injectors were re
turned to the shop for installatlon. The remaining 
two were retained for tellt purposes. 

Eighteen unfuzzed Impinging showerhead in
jectors were received at the Rocket Laboratory, 
Theae are prototype Injectors for the 7St.- thrust 
chamber. Sixteen of lhe injectors have .a drilling 
configuration compriSing 72 Impinging pairs with the 
remaining two Injectors drlll~ with 92 Impinging 
..,In. The 02-l*lr Injectors were panerned after 
a 2SOO-pound InjKtor, developed at this facllUy. 
which deUver. 81 per cent combuation efficiency In a.'L· th~t chamber. Thrust per Impinging pai r of 
orlflcn wa.a u.ed a.a the design crUerlon. Each In
lector was evaluated as received from the lhop in a 
1SL- thJ'\dt chamber by • .tveral S-second duration 
ttre tnll. All tnJKtor. completed thie evaluat lOn 
uU.fac1orlly. The averace value of C- obtained W'a!l 

SOOO ft per .ee. Thl. I. In elEce.. of 9& per cent of 
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tile theorellcal combu8llon efficiency. Figure 18 
8hon leal <tala abUlned from a Iyplcal InJeclor. 

The Injectora were then evaluated In a regen· 
erattyely cooled tbruat chamber with the propellants 
at -30- F. Each of the 82-palr injector. functioned 
exceptionally well. but lbe 72-palr injectors functioned 
smoothly only after lb. Oxidizer or111e•• were counter
bored In such a manner that the orUlee LI D was lesl 
Ihon 1.3. 

A procram has also been tnlUated to develop an 
oxld!ur manUold bailIe plate In an effort to obtain 
complete combustion nearer the injector tace which 
should minimize the requi red combuaUon volume and 
rnull in IH. effect or any possible combustion 
Irnlular itles due to Injector nonunltormlty or pro 
pellanl ""rlallon. h 18 hoped 10 lire a tRIfled In
Jector durlnc the neJOt quarter . 

A 72-patr uncounlerbored injector was test 
fired In a 'l~L· uncooled start chamber to cktermtne 
the lower limit or atabillty relaUve to chamber pres
sure and feed pressure. Figure 1 9 is a plot of feed 
pressures versus chamber pressure for the three 
aet. of ormces uaecl. A second injector of this con
flguraUon waA counterbored and also s ubjected to the 
aame tnt. 

The "CO, NO-CO" Iype 011 ••1 to d.tect IOCil 
Ized hlah heat transfer areas In the conver,ent and 
throat section of the noule was continued. being 
conducted wtth a mUd ateel, unexpanded. water-cooled 

..: 
iii =[ . . 
..: 1L 4900 - 

3° _...-_.__..-j1. E--
~ 1.20 


u 1.10 _ .. 

.; ::[-:-- - = _ -~'::'::::"~---d~--" -==;;:·- · -
40 ~5 5~ 5~ 

IIIIXlU1E RATIO, r, Wo/Ylf 

Ft."". I'. ?2·P&lr In,..,..,r R-5Za In 75..• Chamber 
wtlll U ..__ W..or-Cooled Houl. 

-8 E ".....n..LV~ 

I 
no:r;zle in order to more nearly dupltcatt Inside wall 
temperatures of regenerative chambers. Four nozzle 
failures were recorded for approximately 350 fire 
tests with all failures taki ng place at high rates of 
water flow. Each of these nonles h3.d been subjected 
to relatively few firings before failure. Alter each 
failure the injector was successfully testrd UBlng a ) 
new nozzle. An attempt Is being made to correlate 
these fa Hures with propellant properties. 

Because of the fact that several regenerative 
thrust chambers have falled at the throat during this 
quarter, the one- to-One correspondence of the "GO, 
NO-GO" type of teat has been questioned. 

An Investigation was conducted to determine 
whether or not thermal equilibrium Is reached at the 
throat of the mUd steel noule In the normal (ive 
seconds or operation. All data obtained. indicate the 
temperatures of both water and ateel atabllize within 
three seconds. The temperatures obtained after 
stabilization took place were extremely low, probably 
Ind.1catlnc the temperature o( a point In the water film 
rather than the ateel wall temperature. 

An effort Is being made to develop test equip· 
ment which will permit 10", duration ",nS at low 
rates of nozzle coolant flow . Thla should Ihow 
whether there hi a change In the combustion process 
leading ( 0 some unexplained (atlures experienced 
during: long duration runs. 

The two-on-one unit type lnJector development 
dllcUBsed In previous reports was continued durlnc 
this quarter . A redesign v.l.S made and II now being 
manufactured. 

b. 4000·Pound Thrust Chamber 

n.lrty·one eSL- thrust chamberl ",ere fired 
dur ing this quarter. Twenty of them developed leaks 
during acceptance teet firinal . The rematn1nc eleven 
thl'Wlt chambers completed the acceptance flrlRlI 
without damace, .hUe of the twenty that leakN, nine 
were rejected because of uc•••lveleakaceandeleven 
were accepted after being repaJred. Beeauae of the I 
hi"" Incidence of leaJta.a:e, an menaive Inv..UpUon 
wu Initlated to determine the cause of the raUure• . 
The faOur.. could be attributed to one or aU of the 
followlnc <aid..: mechanical , chomlcal. and COOII",. 
Thne types of 'aUur_ are Interrelated, and It Is 
dlfUcult to Isolate one type Ln any lpeclflc lMtance. 

Srtlral of the r"~ed thruat chambera were 
lectloned and aubJt'Cted: to Yl.ual and metallurllcal 
aam1naUon. One tbruat cbambl'r dlapla)'ed ...tdince 
of mechaDlw l&1lur.. with tubeI burned out Ln 
r-.pono all afOWlCl the 111,...1, and """lbtU". varlOll8 ) 

10 

SECRET I 
j 



-- -1 
_ __________________S_E_C_U_R_I_TY___IN__F_O_R_M_A__T_IO__N__-_S_E_C_R_E_T__~~--------~ nI BMPR-32 

L_S_E_C_T_IO_N_ll__r 
r 

cro88~5eCllonal deformations. But other eroded tubes 
showed no apparent deformation irregu14rittes. Hence, 
more than one type ot failure was indicated. 

To determine if the thrutu chamber coolant 
tubea were restricted before hrlng, all tubes of 
several chambers were flowed prior to Installation of 
the head manifoldS. In some cases tubes were found 
to be completely blocked. As a result it was decided 
10 investigate the manufacturing processes. 

Using theoretical heat (luxes and coolant veloci~ 
ties, it was ascertained that the maximum permisaible 
decrease in coolant velocity in a tube to prevent 
burnout was 10 per cent. To determine the actual 
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throat velocities, 41 lubes were flowed at rated equl. 
valent water flow and then secUoned at the throat. 
The velocities were accurately determined bymeasur
ing with a planimeter the cross - sectional area which 
had been magnified approximately 100 Urnes . The 
plot of pressure drop versus velocity is shown in 
Figure 20. The scatter of the dilta Is attributed to 
instrument error. AS a result or this it was deter
mined that the maximum permissible variation in 
pressure drop between tubes in an assembly was 10 
pSi. 

To investigate the variatiOn in tube pressure 
drop occurr ing in normal tube forming techniques, a 
sample of 568 tubes, manufactured to the established 
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producUon tolerance., wu water flowed.. Approx
Imately 94 per cent 01 tho lubes had pre.sure drops 
from 38 to 48 pel. By dividing the tubes into groups, 
wIth 10 pei ranges l the rejections could be reduced 
to 2 per cent. 

Extensive tnta were made to minimize the 
occurrence of the "hour-glass" croBs-secUonalahape 
at the throat during the formlng of the tubes. The 
procedure evolVed resulted jn annealing the tubes 
before and after the forming operation. 

A series of " controlled" tube assemblies was 
then manuractur~ to determine the effect of each 
8ignli1cant manufacturing process on the pressure 
droplil. 

It was soon apparent that the major variation 
In the pressure drops of tubes In an assembly was 
caused by weld penetration when assembling the throat 
retaining ring. Seven l methods ....ere attempted to 
eliminate this difficulty . It was found that best re
!'lyles wue obtained by uSing a low current welding 
arc. 

A total of hve "controlled" tube assemblies 
were fabricated and are ready (or testing. Flow tests 
of Indlvtdual tubes disclosed no change in pressure 
drop caused by any manufacturing process subsequent 
to welding. These "cont rolled" thrust chambers Will 

be fired In the next quarter and the results evaiu . .ued. 
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To jnvestigate the posSiblity of chemical types 
of failure, the injectors which had been fired in the 
rejected thrust chamber were re-evaluated. In all 
cases saUsfactory operallon was obtained at waler 
coolant rates of 3.5 pounds per second. These tests 
may be inconclusive since the surface of the gas side 
of the mUdsteel nozzle does net simulate the scalloped, 
irregular surface of the tube-walled thrust chamber. 
Preliminary results have indicated that at least an 
increase in combustion eUiciency can be attributed to 
the surface conditions of the tube-walled chamber. 
Figure 21 shows C· values obtained from tests run 
with an uncooled test chamber at propellant temper. 
atures of SO· F and 12S· F. Also included are the 
results from tests with the same injector run In a 
tubular regenerative thrust chamber. The investi
gation of surface conditions .... iII be continued In the 
next quarter. 

Mt'lallurgical examination of tubes from several 
rejected thrust chambers revealed grain growth, 
carbide precipitation in the grain boundaries, and 
Intergranular corrosion. The precipltation and corro
sion could occur eUher In the manufacturing or tesUng 
processes. From laboratory tests , it was determined 
that an incorrect annealing procedure during the 
fabricating process caused carbide precipitation. To 
eliminate this factor . the annealing procedure 'lliaS 

mochhed. However , this cannot completely eliminate 
carbide pr@Cipiiation. 

Grain gro.....th and carbide precipitation Indicate 
temperatures well above those calculated using aver
age hHt rejection rates. In the combustion chamber 
region, carbide precipitation was apparent both around 
the tubes and In r.,iOns across the tube as Is shown 
in FilUres 22a and 22b, respectively. The heat 
transfer in th is regton Is approximately one quarter 
that In the throat, The preclpllallon In FIgure 22& 
apparently was caused during the anneaUna: operation, 
the ceu.mlc baking operation, or in the casting pro· 
(en. The precipitation shown in Figure 22b was 
probably caused by the ncesllve localized heat 
transfer durhllJ firing. The problem continues under 
investigation. 

Chemical anal)'sis of the propellants hae not 
revealed any characteristic connKted with the burn
outs. A further evaluatton of the fallurH t. being: 
made in an attempt to correlate the burnouts with 
propellant propert ies. 

Study IS also being made of the f!ffect of apply·
inc ceramic to the Irregular chamber wall of the 
tube·walled des t'" In an effort to mlnimlzetheeffecta 
of thl. Irregular lurface In cooll"l fallura. 
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Figure 21. C· vs. Mixture Ratio, Injector RM-137 

It wUI not be possible to ruch any definite A 

conclusions regard in« the throat burnout problem 

uoUl several of the previously mentioned "controlled" 

thrust chamber assembHes have been eva11.l.1teci . 
H"wever . the foJlowing resulte art indicated: 

(1) 	Larllt b.bric:ation variations. important from 

an tnllnHring aspect , ca.n exist in the 

tubular thrust chamber but can be reduced 

to a neclilible effect. 


(2) AUhough the " controllrd" thrust chamMrs B 
MYe not comple1ed test Uring. there are 

indicattons that mechanical diffIculties are 

not the billie problem . 


(3) 	 Tt\e qUes"OR of matertal luttabtUty of the 

Type 304 stalnles. steel in this appJic.atlon 

has not: been resolved. but should be deter· 

maned In the ne~ qUilrter. 


The primary emphula of future 'nwHtipUon 

Will M nn the rollo.II\I : 


(I) 	[)e(ermlna;llon of combaUOn proce.s Ir· 

n",LarltlH caused by v:ulatlOnil In pro~ 


pellant propel1t... 


121 	 AMI,..IS ol the thermal "ormallons o r 
tnC'tcilltr\('e of C'ooLanl tuM reat rlC:tlol\S oc · 'Icure 22. Sketch of Carbide PredpitaUon Zones of 
('urrl.... durl", tnt IIrlne. Type 304 Stalnl••• lIt..1 Tubing 
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\ I(3) Inv••Uptlon Of the Internal surface effects being manufactured. These chambers wUl be tested 
inh.rent 	in tho tubo-walled design. in an effort to find out II the ceramic is necessary. 

Thrust chambers of this configuration without the I(4) Further Investigation and analysis of the green milled. enamel on the tubes wtll also be tested. 
l"j«lor. 

A multiple nozzle expanded to sea level was 
All of these problems are currently being worked test Ured during this period to determlnt! the effect 

on and some results should be available In lhe next of this nozzle type on performance and flame length. 
report. The flame length of the multiple nozzle was less than 

one-half that of the conventional nozzle of Similar 
The lirst two production type 7~L· tubular performance. 

thrust chambers were deHvered for test tirings. 
AUer developing many leaks during the course of c . Propellant Tanks and Bladders 
five runs, thrust cbmber P·l was sectioned (or use 
in the throat burnout investigation. Thrust chamber The first set of 61ST propellant tanks received )
P-3 performed satisfaclorlly with only minor repairs from the Benson Company was found to be unsatis 
needed. The testing of this chamber is continuing. factory because of Incomplete weld penetration and 

poor jOint design of the forward dome enclosure. 
The 7SL- tubular thrust chamber incorporales 

an uncoaled divergent nozzle extension approximately The teflon oxi.dizer tank bellows was ordered 
0.7 In. lonl. Both 7SL- chambers incorporating this changed to :l short." and thicker material since tests 
nozzle ran very well. Additional thrust chambers of had shown that the material currently In use oc
this configuration will be tested. casionally failed. . 

The program to InvtBtlpte the cause of the In addition, detail drawings were completed for 
au.lnleSIJ steel insert erosion was continued this the air separators to be used with Model 56F. 
quarter. Two thrust chambers , 506-T and 507-T. 
were fltled wllh this Insert, and 506-T was fired. It d. Valves and Controls 
burned out after two short duration Urlng.. The I 
burnouts were attributed to an excessive heattransfer A revision of the ef(ectivitles of all valves and 
rate from turbulence caused by the abrupt change of controls Yr.I.S completed during this report period, as 

section at the aluminum wall and the chamber tube were the development drawings (or a unlvusal type 

junction. Erosion wu evident oRth. downatre:am edge injector head shutoff valve. 

of the alumlnum wall. 


Layouts were flnlshed for an installaUon to be 
The oxidizer outlet manUold on tbruat chamber lncorJ?Orated into all production Injector he:ada. 

~07 -T was enlarged and ruled with a baffle to provide 
bflter coolinc: In the region whert the .J.lumtnum wall Drawings for the 56-472-570 jettison valve were 
met the tubft In the chamber. In addition, the alumi revised In order to attain an explosion proof unit, 
num wall wu tapered to eliminate the abrupt step while drawings for the installatton of chamber prea
bltween the aluminum and the chamber tubes. Thrust sure switches and propellant valve mlcroswltches 
chamber 507 - T auc:celafulty completed eight firings were also completed. 
totallnc t38 Sfo(onda duration. To eliminate the need 
for the coolant manlfoldbaUle . a new conflgUratlon will The layout studies wert completed for the in
be made and I ••ted. stallation of a tandem type low prelsureJeltJson valve, 

and the n@cesaary drawing revlslone were made to 
The procram to Inve.Upte the cause of the enable the use of this part on Modell 560. 56E, and I 

thrUJIt chamber calUna: dll!feets ~s been completed. ~eF. 


Approximately 25 thrust chambers have betn cast 

UB'nc th. Ame method and all hay. bftneatwfactory. 3. RESEARCH 


Th' Hrat protOltJPe all-alumlnum thruat ChaUl  a. Heat Transfer Teate 
tHor, E-\. bovine a partially _nded <Ir\llod coolant 
PUNt' rozzl., was completed andtee'N. performl", Durlnc thiS quaner the transparent annular 
NII.'actortly In all lnt• . 	 test seellon was utilized to obtain forced convection, I

nucleate 00111"1. and hut tranlfer data with IP·4 at 
Seyeral thrult chamber ulembUea hay~ no low veloclt1es of 3 to 8. 5 f1 per.ee and at tHt .fctlon 

3.5 uramt( bit••" the tubes and the cutlnc art pr",BurH of 50. 100, 300. and 5000 pau.. The non- ) , 
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boiling data appear to correlate with the equation of 
Carpenter, Colburn, Schoenburn. and Wurster- tor 
heaU", In an annulus. 

where Nu Nussult number of bulk flu id 

Re Reynolds number of bulk fluid 

PI' Prandll number of bulk fluid 

I' = ViSCOSity evaluated at bulk fluid tern· 
perature 

1'. = ViSCOSity evaluated at wall temperature 

No saUslactory correlation was found for nu
cleate boiling data. It was established, however, that 
the liquid rllm heat transfer coefficient in the nucleate 
boiling range 18 independent of the velocity; also , that 
the range of heat Ilia betweenthe inception o( nuclute 
boll ing and burnout decreaaes as the pressure in
creases, and that the transUlon heat flux equals the 
burnout heat nux at approximately 550 pSla . 

A U -m m mohon picture camera loaded with 
color film was installed adjacent to the transparent 
te,t a«Uon to record the appearance 01 the tube 
during leata. The resultant movies Vividly ilIu.st",ted 
urbon formation and burnout. CarbOn deposits began 
to appear when th~ tube wall reached a temperature 
of approsimately 900· F and conUnurd to ootid up as 
Ih~ lem".rature inc reaaed. 

This phenomenon will be observed on all future 
leat8. 

Ourlng the nut quarter additional heat transfer 
testa on IP-4 wll) be periormed at velOCities from 
1010.40 ft per sec . 

b. InjKtor and Spray Studies 

Rnearch and development with the oxldlUr 
(.aCid) cooled hollow tube name holden , begun in the 
tut quarur . was continued. Thne RASCAL lojector• • 
RM·Ze. RM·Z8. and RM·84 woro modlliod by tho 
,addition of the hollow tube ,rida. rn all three In
Jecton an f'StiDYI~ llquld velocity of approximately 
30 It ~r sec ..... .attalnf'd _hleh was adequate for 
cnoll.,. purpoeea, .u: was shown by the lack of erealon 

Cal1Wnter . Colburn, Sc:hoe-nburn . and Wur.ttr: 

Tru•. Am. lnat . Cho.., . E,.r• • .!1."5·187 1Ii47). 


• SECTION 1/ 

after evaluation firings a8 long as 601 seconds with 

RM-26. The modified Injectors also indicated some 

improvement in lap and C· . 


A new series of tests on calibrated thrust stands 
with start chambers whose throat areas are readily )
measurable is to be Initiated. 

Injeclor. RM·28·1 . 2, 3; RM-28·1, Z; RM·84 ; 

and RM-42 were dyed water flowed to nnd the spray 

distribulton .... ith and without flame holder grids. In 

general , addUion of the grid i mprov~ mixIng and 

distribution. 


Several famUles of orifices were high pressure 

lIowod at Pc ; 0, 100, 200, 300. 400. and 490 pSig. 

The orifice diameters ranged from 0. 50 to 0.81 in. 

and length/ dJameter raltos from 1 to 53. Orifices 

representing RASCAL injector configurations were 

also flowed. 


An intens ive analysis of th is latter data plus 

previously gathered data on or ifices with LI D from 

1 to 25 showed that : 


(1 ) Width of hydraulic flip region Increases as 
chamber pressu re and LI D Increase. 

(2) 	Orifice differential pressure at which Hip 

occurs increases as chamber pressure and 

LI D increase, 


Injoclors R·81 . R·82, and R·63 were dyod 
water flowed dur ing this pe r iod with R-61 and R -62 
showl", good mixing and distribution. 

c. Variable Thrust Injectors 

The test program of the variable thrust Injector 
was conUnued during this quarter with evaluatlon of 
two .fOO-pound (formerly rated at 600 pounds) thrust 
unUs with the piston-operated , variable thrust 1n
jeerors CV -1 and CV -2. 

Thrust chamber of various L- values and 
dlameters were used In teats of InjectorCV-l. WFNA 
and JP-4 were uaed as propellants with both hydra
line and m1x~ trlalkyl trlthlophoaphlttl URS)3P] 
used as igniter fluids . Puformance curves are shown 
In Figure 23. 

Lea.a.re teats were made to determine the 
amount of propellant l..uce with the pl.ton In the 
closed position and the Ilkellhood of Iinition durin&: Ihe 
INkage ~rlod. IInilton 1a moat likely to occur when 
the dUrerenUaJ presaure between the pt.ton bleed 
pr...ure and tank pr...ure I. In. than 100 pel. 
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IgnJUon test. were performed to compare hy
draziDe and (RS)3P aa .lartl", Duldl ..Ith (RS)3P 
IIvina the bettor results. 

Injector CV -2 wu also tested UtroYgh various 
L- nlu.. and chamber d1ametera with atabllity 
result. aimUar to Injector CV-l . but considerably 
Jower performance. 

Teetlng waa begun on the 4000-pound variable 
tII ....t Injector VT-\ which waa dyed water flowed 
over Ute tuU range of platon positions. MI.x1.ng wa.a 
good In the full open position. but streakiness appeared 
In the partlally open positions. 

One flrl"l waa attempted resulting in an ex
plosion which damaged one of the oriUces in the in 
jector. New. redeatened orU1ces are being prepared 
for water flow tnts before further flrinp wUl be 
attempted. 

d. Propellant Investigations 

(1) Additives 

A .utes of runa ualng a 4000-pound re
generatively cooled thrust chamber was made at am
bient temperatures of .3S·r to . 4S· F In order to 
cll'termlne the ~Imum waleI' cont.,.t In WFNA that 
could be tolerated before tOUlh or cte.tM.lcUve per
formance ...... encountered. Bes1nntng .Ith WFNA 
C'onformlnC to MIL-N-12~ . water was a.dded In incre
menta of approldma.tely 3 per cent by weicht until . at 
.: total water content of 13 per cent. the thruat cham
ber aploded dbrl", the nIn. The performance 
parametera measured are shown In Figure 24. 

A second aeries of run8 uslna: the same type 
throat cMmber .... made .Ith the water content of 
1M acid belnc ckcreued In Increment. of 3 per cent 
from the 13 per eent Inel iiUld at eucce••lYely lower 
t.mperalur.. unUI rweb or n:ploel.e performance 
... encountered.. One run at O· F 'e1tb 10 per cent 
..t.r content rnu.lted In an aplMlon. On another 
nan wlUl 1.$ per cent wat.r content an oxlcl1a:er ~nk 
temperature 01 -40· F .... attalned, but couch nana 
..r. encountered.. ne periorm&DCe parameters for 
the NM with WFNA conlalnlnc 7.$ per cent water 
Ir. abown In F""re 25. 

n. performance C'uracterlaUctf of WFNA 
modilled .. ltII __!matol, \0 per ce.... by weicht of 
ammonium altrat.... frM'laC polnt depreuant ••re 
otJtalDid from ruD8 at auee...I•••, lower ambtent 
t...,.rat\lr.. from .:"·F to an oatd1s.r t&nk. tem
peralure 0( -42-Y. A rw> ........de al .47·F, til. 
low.. os14i...r taM. tl1Dperw.tur. obI"MbI'••Uti 

2 I I I I I J I IT 

~ , 
/~/. ' 

:.: 2 jf -1;rl;.t-1 I I Ien .. I~O .. 
 CH".fIER CONFIGU.,tlo~s:
.. 100 --- IOL·. 5.IIS-0IA • 
[1"'00(0 NoziL ( !50 -- IIOL·,S.61O-0I ,0 UNU,ANO(D NOZZL" ):;J 

~ 

~-"....." 
~3affm lll l 
... 
o ~~ lmHtl1mm0.8t-"L.J~-:-':...L:-:L...J....L..L.L..L.l...l-L.J 

o 100 200 300 400 !500 600 
Pc PSIA 

Figure 23. Performance Characteristics 01 

Injector CV-\ 
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Figure 2S. Thrust Chamber Perlormance lor 7.S% 
Water AddJUve to WFNA at Various Propellant 

Temperatures 

WFNA containtnc 9.24 per cent by weight ammonium 
nitrate. The performance parameters measured are 
shown in Figure 26. 

(2) Ipltlon Lag 

To check ignition delays of propellant com
blnattona the Call1ornl.a. Re.n.rch CorporaUon type 
cylindrical lfnlUon de~y teater wall put into oper
aUon. The lnatruD'lent wa.a used In (onluncHan with a 
pull. ampUfier and a Genenl Electric time lntern.! 
meter. 

Propellant comblnatlona checked by this 
lnatrumflrt and InatrumentaUon pye the followina 
rnulta lor lenition Iai at ~. F : 

(a) WFHA/Necllc hydra line 20.S maec 
(b) WFNA/ n-buty. mercaptan 13 maec 
(c) WFNA/(RS)3P - e II>HC 

(3) C.tal,.u with Anunonlum Nitrate 

A mUD-ber of atalyat. are "nder canalder
atlan for lMorporaUon Into the WFNA -ammonium 
nllral••ywt.... MOIor teotlnc Ia"'<nc held pendlnc 
cOllllpl.t....I_tlon of 0\. ammonium nttn.t~ 1IlOIl1
nod WFNA al""e. 

(4) QIIaIlty Conlrol 

A new proposed specification lor WFNA 
wa.s written. 

Bell Aircraft Corporation began COnlt ruc
lion 01 a WFNA meter aller the dealen by Dr. J . C. 
Clark of the Naval Air Rocket Telt Station which .,111 
be uaed 10 obtain the percenlages 01 NO: and water In 
WFNA. 

(5) Spectrophotomotrlc Studies 

AbsorpUon curves versus wa,velensth were 
determined for WFNA, JP-4, and certain samples of 
WFNA contaJnlng known amounts of metalUc con
taminants. Ttle results obtained are In agreement 
....Ith published values for WFNA and contaminated 
WFNA. 

(6) Systems Safety 

Tes~ ....ere 1nlttated to determine the max
imum quantity of IP- 4 that could salely be exploded 
in a RASCAL thrust chamber so that precautions 
could be taken to eliminate the poaslbillty of , reater 
quantities of IP-4 accumulating therein. 

It waa compuled that If 0.05 pound 01 JP- 4 
and 0.25 pound of WFNA react together completely in 
a RASCAL thrust chamber 80 rapidly that none of the 
resulting gas eacapea from the nozzle, then the total 
equilibrium preasure would be approximately 5000 
pal. 

A aerlea of tnt8 w.u performed to dete r 
mine the best method of detonating a Itolchlometrlc 
mtxlure 01 WFNA and JP- 4. Of the various lenitiOn 
methods tried, the !nost forceful nploelon reswted 
from placing a bluting cap below the lurface of the 
heated propellant. . A mixture of 0.05 pound I p · 4 
and 0.25 pound WFNA, detonated In lhl8 fuhlon, com 
plotely demOlished a RASCAL thr ust chamber on two 
occasions. 

e. Mater ials Evaluauon 

(1) M18cellaneowl Matertal 

A polyethylene IInlna In a .teel paU com 
pletod 110 clays npoeu relo nit r ic acid without notlce 
able _mace. The Ir tln pickup of Ole acid Itored 1ft 
the pall wa.a quUe low. 

DII Pont acld-realltl.. I»> lnlO , Noa. 279 and 
280, "ere qulcl<ly penetrate.:! by the acid and 1000enod 
lrom tho mot&l. 
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ISamples of a pure aluminum oxtde coating Key Absolute Cyt-seal 
flame sprayed on stainless steel and on aluminum Parker Oxyseal lobn Crane No.2 
were rttc:elved trom Norton Company. Thesesamples Parker thread lube Rectorseal 
ehowed ucellent adhHionand temperature resistanc@. Dow Corning No. I 
However, the process, which is still in the develop 33 SUicone Grease 
mental atage, does not appear to be ready for use in 
Uems as large as a RASCAL tl'Irust chamber. (2) Bladder Material 

Efforts weJ'e continued to obtain suitable 
An apparatus for stiUness les ts on plastics materials for fuel and oxidizer tank bladders. The 

In the cold box was designed and is being fabricated. SHRIKE fuel bladders of 0.013 in. mate r ial were 
considered of marginal strength for a bladder of the 

Several thread lubricants ....ere tested (or RASCAL size despite satisfactory tests on the os 
det:onattor. aIter a ....eek· 8 storage in contact ..... ith cillation tower up to 2, acceleration. A heavier 
hydrazlne. No detonation was produced. The lubri · bta.dder of 0.30 in. rubberized nylon was received fo r 
cants tested were: this purpose. ) 
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A small teHon bladder received trom the 
Mmnesor.. MIning and Manufacturing Company for use 
as an oXldJZer bladder was found to possess suffi 
ciently strong seams. It was reported last quarter 
that srams In similar bladders were quite weak. 
Teflon bladders for WFNA now show promise of being 
liatisfaclory for unlimited storage time and (or use 
0\'.' the enUre required temperature range of _6S0Y 
tl) 160"F. 

A sample of Hypalon X 39 was unable to 
withstand WFNA sufficiently for use as a bladder. A 
sample of Hypzlon X 10 remains to be tested. 

t. Corrosion Program 

TI'I~ status of the corrosion program is as 
folln....s : 

Phase 1 - Bell AircraH Corporation Report 
So. 8LR-51-IOS, "Corrosion El{ect 01 WFNA on 
Vanous Non-Ferrous and Stainless Steel AHoys at 
Ambient Temperature and 160· F" dated August 1952, 
....as issu~d during tl'lls quart~r. The purpose of this 
report was to pr~sent the data obtained alter one year 
of preparation and exhausti\'e testing by Bel) Aircraft 
til ,("r~en matedal for WFNA on ProjeC't MX-77S. 

The object nf Phase II was to eSl4lbllsh rates of 
('arras ion o( sev~ral selected alloys, Samples were 
exposed to WFNA at several temperatures (to 160· F 
ma,,,mum) and (o r various periods {to 90 days max
Imum}. The experlmenU,1 ....ork has been completed 
and the report is bemg ..... ritten. 

Phase III 15 a continuation of Phase I. The 
expulm~t~1 work has been completed and the report 
IS DeII\8 ....'nnen. 

P~.e IV will atarl soon. Selected alloys will 
be e~ed to WFNA containing addlllves being con
.lderM (or freeth", point depressantsandcombuslion 
cat.J.ly.t•. 

From curve. u.ken In this program It appears 
that at the htcher tl'mper.ltures , the cumulaUve roue 
of corrOilon deerea.e. with 11mI', _hlle at the lower 
temperaturH it Incra.e••omt'What wUI'I time. 

,. Sew De- ThT'\l.t Chamber 

Tbla quar1er development work on the cut 
aluminum lube walled thruat chambtr wu ~onun

• BMPR-32 
~~n 

A series o( tests was made at various condi
tiOns on thrust chambers without a stainless steel 
protective sleeve over the aluminum skirt. Theobject 
was to investigate if tl'le modifications On the pro
duction injectors 01 higher pressure drop in the 
oxidizer manifold and counterbored orifices result , )
10 addition to improved combustion stability. in an 
improvement in skirt erOSiOn. 

Tests were continued on thrust chambers coolcd 
with JP-4 to investigate temperature conditions at 
different mixture ratios. 

h. Solid Propellant Gas Generator 

CompatabilUy tests were begun this quarter 
between JP-4 and the combustion product gases u(the 
solid propellant, HES-5192, both in the presence and 
absence of a chemIcal diluent. As the tests continued, 
each run was made progressively more severe. In 
all tests the combustion produC"t gases were passed 
over the IP-4. but in no case did reartion occur. 

A final series 01 five runs was mad~ to deter
mine the reproducibility o( !low rates when JP -4 is 
el'Cpelled from a tank under pressurization of Ihe 
solid propellant and chemical diluent combustion 
product gases. However, the entire solid~propellant 
gas generator program was terminated befure the 
tests could be completed, 

1. Combustion Research 

Ouring this period a combustIOn rese-olrch pro
gram .....as initiated with the following alms: 

(1) 	To develop equipment for combustlOn delay 

measurements in liquid propellant rocket 

thrust chambers. 


(2) 	To measure combustion delay of WfNA I 

JP-4 as a function of thrust chamber pres

sure and mlxture rallo. 
 ) 

A fluid-pulse generating unit adaptable fllr in

stallation In eltl'ler fuel or acid Hne, was designed and 
assembled. It was Installed in the acid line 01 a 400· 
Ib thruat chamber and it aeries 01 evaluation T'\In~ wall 
made. High frequency Instrumentation In additl''" to 
stand.ard instrumentation was a)so ln~lalled . 

A repon t. In preparation presenUng the ('om
bustlon delay dilta. u obtained with the flUid pulsc 
generating wdt. 

tralf"d mainly on Improvemmt of the producUon type. 
for the ftpOrt IN the 4000-lb ~ru.t chlmber _ecUon In addition, effotU to improve the high frequency 

pressure In.tnunentatlon are being continued.of 0'111 report. 
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4. DATA ANALYSIS 

a .~ 

A Data AnalYSiS Group was formed to a.ssist the 
various group" In the analysis of data and preparation 
o( reports . The group will also make recommenda
tions as dictated by the tuults of the various In
YE'sliptions undertal<en. 

b. Hydrazlne 19n1Uon 

The reliabil ity 01 hydnzlne as 41n igniter fluid 
has been demonstrated by the fact that. duri ng: the 
lasl three yean, more than 5000 successful thrust 
dU.mber starts have been made. 

A program was initiated to determine the min
Imum quantity of hydrazlne which would start com
hustion in iii. 4000- lb RASCAL tubular thrust c!amber. 
T~st5 Indicated that (o r ambt~t temperature of 
• 3!." F . a minimum or 1.~ ounces of hydrazine was 
nqulred. while for .30· F, a m inimum of 2.~ ounces 
wu required.. Eight ounces ace contained in the 
I ~ASCAL thrust chamber starting system. 

The analyses of the power plant data for pilot
le5~ plraalle bomber5 0301 and 04098 were made 
and Jihuwed that dur ing both rllghts power plant per
formances were normal Ihrouc:houl Ihe fi r ings and 
wlUlln sp(fI("llIcations. 

d. Cold Te-st InjKtor History 

A .tudy of the 140 cold teata made with S6 in
J~tor hnd.t of latnt conliguratlon at propellant tem
pe-n.ture" of -2S·r 10 -40· F showed all runs ucept 
1 (S per (" ent) were amoo(h . Since the Injectors on 
the r"'OU«h. run had performt'dsallafa.clorlly on prevIous 
("old t.ats, 11 W2S MlI.v~ thalthesyslem . rather than 
the InJectore, WitS resporuuble-. Cold tnts ...111 be 
dlaconllnuH until furthf'r tnt ec tor conJlguration 
(""".,... an madlp . 

I. ISSTALLATION 

The- W-"'I leI( protium of the S9A SHRIKE mia
all.. wu completed _lib the lIundUnc of thr lalt two 
m,n,I... Noo. 2713 and 2813. at HADe on 20 and 23 

30 
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I 
e. Rocket Engine Run Log I 

Bell Alrcralt Corporation Report No. 56.982. 
017. ··XLR·67·BA·I , Rocket Engine Run Log," ""s 

issued during Ulis quarter with copies being sent to 

WADe. The report summarins in the form of a )

running log the test n:lns being made on the RASCAL 

power plant. 


f. Component Testing 

Ouring the qUilrter . the regulator pack (or 
XB -63 No. 10 was serviced and test flowed . The 
regulator pack for XB-63 No. 13 was overhauled fo r 
suspected acid damage, while the fuel regulator of 
the pack for No. U was . reworked after It "hung up" 
during the engine acceptance run. Th is pack will be 
reliowed early in the next quarter. An R Ie 0 pack 
was made into a production spare. 

A new accumulator bladder was in51alltd In 

XB-63 No. 15, and the hydraulic actuating circuit 

cleaned to eliminate maUunctioning of the prop valve 

on the bottom boost chamber. 


Thrust cha mber a ssembly 86RC replaced 

77RC, the cruise chamber of XB-63 No. 13 . 


g. Engine Acceptar,ce Tes ts 

A penalty run was made on XB·63 No. 13 eng ine 
on the power plant mock-up at AF Plant No. 38 on 
26 February. Although perfo rmance was not to 
specifications, a waiver was signe-d on this nan, be
cause the below-specificalion operation was due to 
the mock-up propellant feed system rather than the
engine. 

An acceptance firing was made on th.e No. 15 
engine on 12 March. It. penalty run will be made be
cause of regulator malfunction. 

h. Missile Testing 

)Satlafactory acceptance firing of X8-153 No. 10 
was made at AF Plant No. 38 in January. RASCAL 
No. 10 waa auccesahllly tH,ht tested at HADe on 13 
March. RASCAL No. 13 la o:pectrd at AF Plant No. 
3e for testa early In the nrr quarter. 

Sh,i~. 

January, reapectlvely. BoU'I mla.Ues .ere of the 
chemical warhead lert•• with no provLlloM for tel. 
mt1erlng equipment. Pcnrer plant <>peraUon on both 
flight. wu aau.fadory. \ 
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MIa.Ue 2713 veered off on ahoadlncapproxlmately 
35' left Immediately alter launching. Otherwise the 
flight .... aatialactory with normal detonation and 
warhead deployment. 

MlaaUe 2813 suffered an apparent los8 of servo, 
guidance, and hydrauliC power immediately prior to 
launch , but occurring too late to halt the launching, 
and resulting In an unplanned power dive. Warh.ead 
separation was successful, but occurred at Mach 0.86 
rather than Mach 1.31 aa planned. 

Since no telemetering equIpment was carried, no 
definite reason can be assigned for the malfuncttons 
in the two flights. 

Power plant operation 00 all thirteen IIlghts of the 
59A (WFNA/JP-4) aeries was satisfactory with no 
malfunctions occurring elurlng flight or servicing. 
thus achieving the obJectiyes of the 5" power plant 
program. 

2. 1500-POUND THRUST CHAMBER 

The spare rocket engtne, mentioned In the last 
report, was tested, accepted, and shipped to HADe. 

This completes the SHRIKE test program. No 
further SHRIKE power planl reports will be Issued. 

c. Guidance 


1. CENERAL 

The guidance system of the X8-63 pilotless para
Site bomber consists of a single-uis lnertial guidance 
system plus an unattended radar. a radar relay. and 
a command system I components ot which are located 
both in the director aircraft and in the XB-63. 

Briefly. the system operates as follows : The 
director aircra.1t 18 navl.pted to the launch pOint ....ith 
the ;ud of a long-range search radar and computer. 
Imme<hately prior to launch, information regarding 
dlr«tor aircraft velocity, range to urget, and the 
ddference between director aircraft drift angle and 
e.pected XB-83 drllt angle Is fed Into the X8-83 
Inert1.1.1 system. During the midcourse phase of 
fl1&ht, the pilotJe.. parasite bomber 18 under the 
control of the Inerl1al .Y8IeD'l . At a predetermiMd 
range from the (ariel, the X8-63 assumes a 30· dIVe 
anal.. Thus, the Inertial ')'litem eetabl18h@s th@ 
pUotl..1 pin.tte bomber on Ita course for tar,et 
Impact within the accun.cy llmltaUona of launch in· 
formation and accuracy ca~bllitl" of Ita componen'•. 

Th, radar Iystem II Incorporated In RASCAL to 
lmprove the accuracy 01 taflet acqul.IUon. Prior to 
the Inltlalton of dive, ••rch radar .qulpment located 
In the noae of the pUOIleu pan_Ue bomber ,s turned 
on. Ourlne the terminal dlye phaae. the taraet area 
II seaMed by thll ••reh radar equlpm..,t. and video 
return 1nformatlOD ~I tranamttted to ~e dlrector 
.Ircmt by m_na 01 • microwave relay lInit. Thl_ 
Info rmation .. pr••nled on & radar tndJcator In the 
dlreclor aarcralt and enilblN a Iincle plcance oper
ator to INk. Vernier corr~tlona to the fllCht pUh 
Htabhllhod bJ th. tn.rtlal IJitem. tII.roby maklnc 

possible a high degr@e of a.ccura.cy in Urget acquisi 
tJon. 

'The foregOing guidance description applies to the 
XB-63 program only after the inertial guidance 
system Is iocorporated. Inertial guidance Is scheduled 
for incorporation into the XB·63 program at pilotless 
parasite bomber No. 35E. Prior to the incorporation 
of the inertial guidance, the track-command mldcourse 
guidance system delcrlbed by ~11 Aircraft Specifi 
cation No. 56-947-001 Is used. 

2. GUIDANC E TESTINC 

a. Flight Teatlng 

To aid In tesUng RASCAL guidance components, 
a 8-17 Aircraft (AF-3439) Is used equipped as a fly
Inc laboratory. A modified F-80 slmuLatl"ilthe XB 
63 In flight Is used to check out lh' B-50 guidance 
equipment (in the B-11) al well a.a to investigate the 
unattended operation of the RlID XB·83 guidance 
system. From 1 lanuary to 31 March, 1953. 19 lest 
fllghta of the guidance system were made with these 
aircraft. SYltems under (eat were: X-band Un
attended Sareh Radar, Ky-band Unattended Search 
Radar. Model 3 Terminal Guidance, Model 4 Terminal 
GUidance. Automatic Track1nc Relay Antenna, Model 
$ XB-83 Relay Equlp.,ert, Model 4 Video Relay Re
ceiver, and Model 5 Video Relay Receiver. 

(1) X-band Radar 

Flights awSe with the X-band radar .y.tem 
included lnta (0 measure the dynamic range of the 

~ 

j 
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reflected RF alcnal strength, testa to evaluate the An F-80 aircnlt (AF-8485) baa been modi

automatic pin control (AGe ) circuUs, and tests to fied and Is being used to simulate the XB-83 In !light. 

eatabllah system performance with several types or Flights "ere made to check the unattended operation 

v~rtlcal radiation patterns of the antenna. Data. of the XB-63 equipment and the results were satis 

collected during three flights sho....ed that the dynamic factory. The F-80 was also usedtohelp test guidance 

range over cities varied from approximately 60 db at equipment installed in the 8-50 alrcnIt. 

3000 feet to approx imately 37 db at 20,000 feet. The 

range was about 10 db less over open country. Auto Information on the complete maintenance of 

matlc gain control data were obtained during six all systems operated by the Flight Testing Unit has 

flights and this informatlon made possible an accurate been collected and will be used In Btudying the re

t'\"aluatir>n o( the preaent AGC ci rcuitry . liability of systems to Improve their dependability. 


All equipment has been removed. from the 
Photographs of the Radar PPI scope, taken B-17 Alrcnlt (AF-3517) "hlch "msoon be returned 

during several {lI.Chls , wUl be used .1.& an aid In de to the A.ir Force. 
Signing a radar simulator. Figures 21A and 278 show 
iii tYPical radar return and the area scaMed by the Future flight testing plans include the In
X-band radar on low PRF at 21,000 feet altitude and stallation of a recording system tn B-17 AF-3439, 
adlu5ted to display a max imum slant Tange of 12 additional evaluation testtng of the X-band and Ku
nauucal mOes . band radar systems, continued useof the r -80 with the 

8-50 Program , system tests with Model .. TGCS, 
( 2 ) 	 Term inal Guidance System evaluation of the ATRAS (Automatic Tracking Relay 

Antenna System) equipment In flight, and alr-to
During th iS period, Model 3 TeeS (Ter ,round- laboratory flights to test both the video and the 

mUlal Guidance Cont rol System) was lnatalled In the command systems In the F-80 aircraft . 
8 - 17 ;urplane. and a second system, Figure 28 , ......s 
set up in the Electronics L.a.boratory . The !quipment b. Ground- Laboratory Testing 
above the table top In Figure 28 Is that which Is 
mounted at the operator ' l position, and the equipment The second phase of the engineering testa 
below table top Is that contalnf'd within the gulda.nce utilizing X8-63 No. 088 was completed. This phase 
capsule In the bomb bay or the 8 - 47. In ttsts , radar consisted of mallng the X8-83 with a 8-50 director 
video was relayed to these systems and to TeCS aircraft for the purpose of evaluating over-all systems 
Model 4. Flights are cur rently being made to evaluate operation. The major problem encountered - and this 
and Improve the altitude tncklng Circuits In the may hamper the prelaunch checkout - was inter 
Model 3 syatem. These laboratory TGCS systems ference between the unattended search radar system 
....ere also used In connecl1on wIth F-tlO relay flights. and the MCG-1 (Mldcourae GUidance) system. From 

these tests a satisfactory prelaunch checkout pro
cedure was established. 

13) Video Relay IXB-83) 
initial operaUng testa of the AutomaUc Tracking 

Dlrector Relay Antenna (ATORA) System were madeThe X8-83 relay equipment was used only 
In the laboratory by tracking a video signal relayedto teat other systema. Dur1nc: theae tealS the video 
from the 8-11 . The rtaults were utw(actory, andulay link was esta.bl1lhed on 14 occasions, and a 
work Is now under way to In.tall the ATDM IY8temsaUllfactory sl,nal was r«elved At the maximum 
In an aircraft 110 that more extenaive tnth\l may be untte tHtM (158 nauttcAI miles from air to ground). 
conducted. Flgure 29 aho"l the ATORA .yatem on a 
teat stand which not only lervea .1.1 a me&nI of .1mu141 ICy-land Radar 
latina director aircraft movement and POlltto" .htle 
the antenna Is being tested, but allo faeUllates moveFlliht t..to on the ICy-land unatttncled 
ment of the entire antenna-reeeher ..sembly toaearch radar (USRI .ere conducted to evaluate the 
variOUS points for either laboratory oralr-to-labon.automAlic pin control clrcuitl, and to collect n4ar 
tory teltlng.tlTJtt ctyn.aml( ranee ciata (or nalu.ati"l the r.celver 


compr••a,on (IreUI\ . A.fter dynamic nne' 4ata were 

3. EQUIPMENT DE:VELOPMENT coll.ctt'd. .lnd analyzed, n was found n«eaaary to 

nduce the recel\'er video eompreulon. More fl1&hts >. ICy-land USR Syotem 
_\II be made to .n.l\111te lh18 modlflcatlon. Telts or 
the AGe CirCUits hue not been completed; thul, no Convair hall deUver" the Urat two production 
conclualona bave bHn a:LIde. Ku-band. unattencSfod. .earch radar (U5R) .yltem•. } 
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Figure 21A. Typical Radar Return , X-Band Radar 
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The IlI lrd oyalom baa passed all the bench 1"1. and 
18 now beine subjected to environmental tHta at 
Convair. 

Some diff iculty hal been experienced with the 
ve 12~ thyratron tube in tbe modulator. The 
orlllinal apeclflcallona lor thlo tube opecl/led a 
Irl"or puloe amplllude of 80- 10 90-volta peal< and 
the modu.lator wu de8igned accordircly. Theven.dor, 
Chatham Electronics CorporaUon, bas now deter
mined that tor rellable operation the tube requires 
a 'riller pulse of 17S volta ampUtude and 2 mic ro
seconda duraUon. On radar units Ii and subsequent . 
the VC usa lube will be replacod by a clocking 
oecUlator to provide greater modulator reliability. 

Dalmo Victor ha.a not u yft deUvered the 
antenna tor the No. 11 system. Fabrication of this 

anlenna baa been compleled. but dIIf1cully I. being 
experienced In meeting 8~bUlty 8pecifications ilS 
well as certain specUlcattona on the antenna pattern. 
Dalmo Vidor hopes to solve theae dl1f1culuea soon 
and delivery of the antenna Is expected. by 30 AprU 
IVSl. 

b. X-Band Syslem 

A number of destgn changes have been made in 
the X-band receiver to improve Ita performance and 
reliability. The receiver bandawitchlng . which was 
(ormerly accomplished by a relay, 18 now done 
electronically by means of a subminiaturlzed diode. 
The efficiency of the second detector bas been 1m. 
proved by replacing the 11152 cryatal with a aub
miniaturized dJode. The blaB on a number of the 
receiver StagH haa been refined to Improve the 
over-all gain of the receiver. 

1. DI.. Panel 
2. CallbraUon Panel 
3. Altitude P..... I 
4. SJ1Ichroniaer Panel 
~. L.llhUnc Control Panel 
S. Monttor 
7. Range Compuler 

8. Synchronlser 
V. Voltace RegWator 

10. Power Supply 
11 . ElnaUon Computer 
12. Computer Control 
U. 	Azimuth and Elevation 

lndicator 

J 
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VHt..1n A~soci.ates has tested the V ·1)0 r eflex 
klystron In determine the cause for the excessive 
~hlrt in frequency during low temperAtures. The 
V·$0 klystron will gi\'e a frequency shift of approx
Imately 300 mc (or each O.OOI-inch displacement of 
the jitrid structure. It is thought thaI warping of the 
Knd structure at 10.... temperatures causes the tube 
to ::Ihtft frequency. However. it was found (!\at if a 
tube i6 temperature-cycled at least once, the shift in 
rr~uency dUring successive tests becomes fairly 
small. Vanan Associates has gone into production 
nn the V-50 type reflu klystron; the production tube 
IS deSignated the V-260. 

The new balanced mi.xer and preamplifier a.s
sembly "re shown in Figure 30. Based on the dynamic 
Tanf(e data from the (lIght testmg program, work has 

• SECTION n1 

been initiated on the deSign of a compression re
ceiver to handle the required dynamic nnge of 
siitna1s , 

c, RCA Magnetron (AIOI6) 

The development by RCA on the AI016 tube (or 
the video transmitter has continued with the main )
effort directed toward completing the 20-tube order 
specified in the development contract, Some unde
sirable temperature effects were noted during use of 
the tube. To elimin:.a.te these, the tubes were ex
hausted, in the manufacturing process, at a high 
temperature . SuHicient tubes were furnished to 
complete the 20-tube order and evaluations were 
made at Bell Aircraft to determine their-performance 
in the \'ideo tranSmitting system. 

I I 

I , Antfnna Mounh~ As!\~mbly 
2, Antfnna Dish 
3, NutaU~ Fff'd 
4. Tt"st Stand 
!., 	 Tut Box Cont.t.lnI~ RF 

H~ad for RfoCf'I\'U 

6, Dlue-tor- Relay Receiver 
1, Po.'u Supply and Servo 

ControUpr 
8, Antenna ContrOl Panf'1 
9. Antt"nna ~rvo 

FIIZ'urc- 29. Automati(' Tra('"kin« Otrrclur R,·b.)' Ant(>nna System 
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The dtnlopment work on the AI016 tube has 
been mended for another yNr to obtain tube char ~ 
aderl.Uca suitable for the operational 8·63. Pro
ll'2ml were Jtarted to study instability and the 
tendency to shUt from one mode to another, to extend 
the IUe of the main filament. and to change the gun 
design In order to improve BnearHy. 

Delivery of tubes under the production contract 
has started with two tubes received in Februaryand a 

full delivery rate of six tubes per month expected to 
su.rt in April. 

d. XB-63 Relay Antenna 

The first of three preproduction models of the 
XB-63 relay antenna was delivered by the subcon )
tractor in January. and an evaluation was conducted 
at Bell Airenft to determine conformance with deSign 
specification. The two additional antennas to be de-

I 
I 

I 

1. 	 KlY:Iolron 
2. 	 AUenuators 
3 -4. 	Re-c.,vf'r Cr)'stal!' 


(BalanC'Pd Input) 


flgun' 30. N.... Balanced Muter and Prf'ampl1Uer A5~mbly J ) 
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6. RF Input for AFC 
7. AFC Crystal 
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lIvertd under the development contract will be sand
cast units and will be del ivered during the next. 
quarter. 

e. K-Syslem Modification 

The modification of the (irst set of units of the 
K-system is about 80 per cent complete. The re
malnlng work cf)msists of adding several components 
which as yet have not been received. The design of 
live new units Is approximately 50 per cent complete 
with most of the work r~maining on the X8-63 re
lease computer and its amplifier unit . The design 
of this computer was delayed slightly as a result of 
elimmatlng the requirement (or using velocity signils 
frum the Doppler radar. The time lost here is ex
pe<:ted to be recovered, Since several servo loops 
Will be ellmi~led as a result of deleting the Doppler 
(Ie-w requirement. Thus less lime is required for 
bbTlralinj( ar.d testing. 

Also , a decision has been made tu disconnect 
(he present lime-lo-go and steering circuits and to 
dl!'iplay on the existing indicator range-lo-go and 
~Ieerlntc tnformalion"from the release computer. 

f. Modification nf MeG -1 

Met"h3nical drawings for modifying the MCG-l 
JoIystem fnr use with the single operator system in a 
B-50 type alrC'raH have been completed and fabri
LlIp,n lus startt"d on some unils. One true-airspeed 
IIIdl",llu( hoIs bHn completed and 15 now being tested. 
Eh'("lri(';l1 drAwlnliits are expected to be completed by 
[he lime mechanic-OIl parts are avallableforassembly. 

PrOVI~lons are brinK made to retain azimuth 
l'ontrul of the dlre-ctor relay antenna so that present 
olntermaa molY be used as .....ell as an automatic track
l~ ..nten~ system. 

(1:. Command Transmitter 

The !tnl laboratory model of the command 
transmitter was teste'd without the' automatic frequency 
control and Will be' retHted as soon as the ArC is 
Installed. Jt is antiC"lpated that testing will be com
plrcf'<i b)' the scheduled diltr. I June' 1953. 

Thr de-ve-IOpme-nt of Iht' automatl(' frequency 
('onl roJ was ('omplttf'd and IS now bt'lnt{ incorporated 
Into dnwlr\a!l . 

h. Te'rmlll.lJ Guldilnct' Control SUliOn IB-,47 De

!!!!!! 
flrat model" of ... 11 ("ompont'nfa 0( the terminal 

Il\lICDnn cnntrol:lt.&tlf)n ~vt' bfton ('ompleted. The-se 

components will be installed In 8-17 aircraft (Ar
~439) for flight tests. Second models , constructed 
from drawings on a production lot basis , are being 
subjected to acceptance and development tests. Ac
curacy tests on the elevation computer show equip
ment error I dependjn~ upon the specific offsets em
ployed. of l 75 to l 400 feet in the horiZOntal plane at 
the expected detonation altilude. 

i. Director Aulotrack Relay Antenna 

Tests of the autotrack antenna have so far been 
very successful. In addition to laboratory lestin.:. thl:' 
first model has been operated three times to (Ta('k 

an airborne relay transmitter. This antenna is now 
being installed in 8-17 (AF-3437) forair-to-airte>sts. 

Development and design of the gyro slOlhiJiution 
are in progress and should be complete by I Nu\'t'nl
ber.1953. Performance of the unstabilized equipment 
hilS been optimized. This equipment is usable, pro
vided that director nuneuverability is restricted 
somewhat until stabilized equipment is substituted, 

Delivery of antenna mounts (0 and rl'celpt Clf 
completed antenna. assemblies from thesubcontrill'lor 
ha.v~ proceeded on schedule. 

j. Search Antenna 

The addition of the altitude return a~sembly 10 

the X- band USR (Unattended Search Radar) antenna 
caused "holes" in the radar presentation. Thiscondl
tion was noted during flight testing. For reliable 
automatic altitude track ing. It has been established 
(holt the gain of th~alUtudelobemust be approximately 
10 db less than the max imum gain of the ilntenna . 

An effort is being made to eliminate the ripples 
in the vertical radtatlon pattern, while at the same 
time- retaining the desired altllude lobe, 

4. INERTIAL GUIDANCE 

a. (ie'neral 

An inertial guidance system , referred tu OIS a 
sl"lle--axls inertial system . has been deslt{Jted fur 
the XB-83 which wUl provide mldcnur8e jtUldant'e 
and a preset dive attllude to the urgel. Radar 
monitor Ina: and a command link provide accurate 
vernie r terminal control of the XB-63 to the requtrt'd 
C EP (Circular Error P robable) of ta rget acquISItion. 

A new Inertial guidance system. referred to as 
the mulU-uls Iystem, Is being denloped wtth the 
objective of complete control (mldcourseandtermlnai 
Pha.lesl to the target with the r~ulred CEP wltt\(>ut 
terminal rada r usistance. 
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The &ing le-axl.S system consists of an ac
celerometer. fwo integrators . directional gyro, vertI
cal r~erence system . and associated computer units. 

Drawlt\l(s (or all components in the single -axis 
sy~tem have been released (or production and pro
curement. 

Three sets of prototype units ha\'e been fabri
('aled for development test and eVOlJuation. One 
system will be (lIght-tested in a 8-50 at the Wheat
held Plant dUring the next quarter. A second system 
has been In operation In the laboratory for some time 
undeqCOIoK performance and life tests. The compo
nents fol'" it th ird system are being thoroughly evalu
.. t ed under Simulated X8-63 Hight and environmental 
(' ondltlOns. Fi"",re 31 shows the block diajtram of the 
single-axis system: actual units are indicated tn 
FI$l:ure 32. 

ProviSions are belnK made to use the 8-50 
.1Ire-rat, .. 5 a tf!'st vehicle to determine the per 
formance of the st;Able platform erection system in 
rl lt:ht. A development model of the system is aVOli1
ablf!' and Installation of test equipment In the 8-50 is 

DIRECTOR AIRCRAFT 
---XB-~ 

INTEGRATOR 
h=:'::i...-'-i DIVE ANGLE 

INTEGRATOR COMPUTER 

TlON ALONG 

XB-63 ROLL 

PLATFORM DRI'VE, 

r-----USR " TURN-ON" 

DivE SIGNAL TO 
PITCH SERVO PILOT 

ERECTION 
AMPLIFIER 

TO YAW 

L!!:~~~~!,f!:!!!:~ P ITC H 
L L..-----'rORQUER SIGNAL V, V.-V., 

XB-63 
YAW 

GYRO 
VELOCITY VELOCITY RANGE 

SERVO 
PILOT 

Fl«ure 31. SchemaUc of Sll\lle-Alls lnerual Guldant~ System ) 
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under way. The tl"\le vertical will be determined 
optj~a lly and compared with the platform positlon as 
recorded. Satisfactory completion of these tests 
should clear the way (or installation on the XB-63 and 
subsequent flight testing. 

Construction of the special test equipment (Or 
calibrating single-axis system is essentially com 
plete. 

c. Mult i- AxiS System 

Preliminary design work on the multi-axis 
inerttal guidance system is continUing. The problems 
of tie·in with director aircraft instrumentation are 
being investigated thoroughly. DeSign reports on the 
Doppler radar system are available and are being 
utilized to investigate in detail the Doppler-Inenial 
tie-in necessary to obtain the required accuracy of 
platform leveling. The destgn 01 the platform erection 
loops are determined by (1) the power spectrum of 
the Doppler Signals. and (2) the power spectrum of 
the horizontal accelerations acting as disturbances 
durinl/: the levelinlit process. All of this information 
must be determined by Hight testing and then sla 
tisllcally analyzing the test results. Horizontal 
Olcceieration data must be obtained from aircraft 

GYRO UNGAGE SIGNAL 

TEST 

I 
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Int~ndt'd as du ("cIUTS such :.lS the 8-47 olnd the U- 36. 
AI the pre:-;ent time. Boeing Airplane C')01pany IS 
being contac ted fur Iruorm<lUon on means o( in
stalling test equipment 10 the 8-47 djrector. This 
test equipment IS Intended to provide the necessary 
cb.u on acceleratIonS whIch may affect the leveling 
proc:es,; . 

The chOice of the inertial guidance coordinate 
system Into which the navigational information is in
serud was determ ined by the input data sources 
available un board Ihe direclor aircraft. Since the 
Inform:.ltlUn from the Doppler and search radar (the 
twu main data snurt'esJ are resolved into North and 

10....-._ 

East coordiru.tes, it seemed advisable to uselhesame 
system to a\'oid additional resolution 01 U::e primary I 
dala . Figure 33 is a schematic \\'hich shows Ihe 
geometry of the stable platform (Al andthecoordin:lte 
systems (Sl to be used in Ihe a-63 inertial guidance 
system . ) 

The vendor is proceedin~ with Ihe desitCn l ) ( 

the fluid-suspended gyro for Ihe XB· 63 inertial ~'Uld · 
ance system. However. speciflcilt10n <"han~e:; h;&Vl' 
been made to make the gyro more compatible ..nth 
the XB· 63 inertial guidance system. Ne~ott.. tions nn 
the contractual eUecls 01 the ch..nges are t lPlOt-: (:t)I11 · 

pleted. 

\ 
! 

\ 

1. P latform Drlvr 8. Stable Platform Amplifier 
2. Vertu; al Gyro 9 . Vertical Gyro Erechon Amplifier 
3. I.G. Ac releromf''lf' r 10. I.G, P ower Supply 
4 . I.e. JWlc h on &x 11 . T" s l £qulpment PnWlPf SUPP))' 
5. Vc-Ioctt)' lntf'grato r 12 . T t'st Cnn~le 
6, Range Intf'5(ra1nr 13. I.e. Inverter 
7 0 " ... An(If' C,lmpuler 
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FittUf eo 33A . Geometry of Stable Platform 

I 	 D. Telemetering 

TELEMETERING 

a, General 

In urder t n evaluate and re-cordthe performanr e 
II( the t[Uldance. servo, ... nd propulSion systems of 
X8-S3s durin~ IIllthl . an extensive te.lemeter l~ system 
~:;. been dnrlopt'd. TelemtMere-d data (reJIY' the first 
XU-63.!1 .... 111 he obtained throujth a limited number or 
hitCh- responn c hannels . aUKmented by a 1aq~:e number 
ul low-response commulatN channels. ()( the twelve 
rtunnels 10 be u~rd during: the hrst part 0( the flight 
If':.tlRtt prOftrilm. three Will be commulatr<i ; nne for 
trmpenture diilt;a, and two fnr relaYing Keneral In
furm...u nn whrre lhr mfo rmalion teleme1.erf'd does not 
nry m()rf' than nne l'yde per second, Pilot less 
parasue bom~rM 12 throu((h 4S Will be equipped with 
two radl0-frf'quenr y channels ..UiI", up to elgt\t sub
urners e-.oh' h, For X8-&3s of lot $, a telemetenntt: 
"yatrm hal' bt'~n ft\'eloped whiCh wHI provide 27 
(ommuLltf'd and 2 continuous channell of lnformauon 
and padtAf(rd C'()mpactly 10 fit wUMn the "'''i.rhnd 
~KtlOn. 

MOlil of the trieme1.rrl,. work ronslsted of 
follow"ltf up X8-63 ayatrms tHt. , (trOUnd larlnes , 
llunctuncs , IneS f'nluat1ntt .t.nd unpro ....ntt telem~ertng 
dtrslfJl· · 

-8 El~y9'~ 
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Figure 338. Coordinate SystenlS 

and Instrumentation 

b . XB·63s ()409B and 0510B 

The lelemetered data (rom pilotless potrasitr 

bombers 04098 and 05108 launched dur ing this 

quarter were, in general , of good quality. A detailed 

analysis o( each flight is avail..ble in Bell AircnH 

data reductio n reports Nos. 5&-980-203 and 56-980
204. Pilotless parasite bombers 04099 and 05108 

....ere both equipped .... ith teleme1.erlng systems em

ploy inK 11 :!Iube-arrier oscillators. On 04090. 7 of 

these 3ub(:arrlers were continuous. 2 were fed With 

standard 5-rps (21-channel) commutato rs , 1 was fed 

with a 2. S-rps (20-channel) temperature commutator. 

and 1 was com mutated. al a slo... tate with S vibration 

pickUps. Thus a total of 86 channels of inlormatlnn 

\ll3.S available. 


There were only 82 channels of Information 

on X8-63 0$109. As vibratlon dab were not lele

metered, there were eight c:ontinuoue channels avaU 

able. 


OurIRa the final flight of 04098, t)he channel of 

Info rmation, the temperature pickup o n the aft winK 

carry-through. wae completely loat . Althouah dl. 

C'overed In the open poSition during uptlve fltght, 

thiS pickup. because of Ita locatton In the XB-&3. 

could not be readily r~laced before fltaht . The 


c......n..------------------ 
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telemetenng channels on angles of pitch and ~ttack 
were affected by noise and spik ing , probably caused 
by Vibrations allectlng the Olive transmitter, but the 
data Irom both channels were at least qualitatively 
redUCible. 

On XB- 63 05108 one channel ot the 22·kc com
mutator was completely lost during flight. This 
channel telemeters control pressure for the boost 
p ropellant va lve and it is believed that the gating 
pulse ot the commutator failed to open, because at 
either a dirty contact or a broken lead. and that this 
prevented jnformation from getting through to the sub
ca rrier . Difficulties ....ere also encountered from bOth 
an intermittent temperature pickup and the static 
pre95ure pge in the probe. However. the loss of 
thiS relatively Small amount 01 lelemetered data did 
not appreciably affect the over-all information v4£lue 
on this flli<:ht. 

Telemetered data from two systems tests on X8
63 13B and vibration data trom a captive flight of 
X8 -63 tiB ....ere obta ined. PUotiess parasite bombers 
J 1. J5. ;and 12 are being calibrated and c hecked ou t 
pn or In conductini{ sys tems tests. 

The 01-(' strain gage system for measur ing 
cont rol su rface h inge moments was reviewed and 
found Inadequate. As the amplihers used with thiS 
system necessarily hav(> a high gain, it was found 
that variations In the two active arms of the bridges. 
due- to reduced temperatures, caused up to 50 per 
('ent d r ift in the output of the channel. A progra m 
....a s Immedl..ltely initiated to cor r ect th is situat ion and 
the fullo"'lng: action taken: 

11 1 Strain gage hll'lf(e moment measurements 
were remo\'ed from X8-63s 12 through 20 
and added to X8-63s 21 through 29, 

(2) 	Tht stram Jt.ilge system was changed tram 
a two-a ('tt\'e-arm to a fou r -active·arm sys· 
tem 110 that the pm of the ampldlers could 
be cut In half thereby correspondlr\ft.y re
duClntt noi se and drift . 

131 The blnd1nc process U!!ed on the strain gage 
element. was InvelUpted and Improve-dand 
temperature testing of all ansta tLations wa!! 
then .tart~, 

c, Alumften 

Th~ VlbrOCron and KoUaman a lti mftera were 
rnhalt'd for accuracy In connection with the In
.lallatlon of th. operational fuze fo r the warhead and 
wer. fnwMi au.actpC;lble to Ylbratlon&. It w;u therefo re 
dftldfod that the antlabl. ClaMlnl unit .hould remain 

in use. However, to eliminate errors due 10 vibration 
and temperature , the GiaMini unit will be shock
mounted and heated to maintain a uniform ambient 
temperature. Drawings of a shock·mounted and 
heated unit have been completed and released to the 
shop for fabrication with insuHation expeCledtob~in 
on XB- 83 No. 16. Information obtained (rom this uoU 
wHl provide a means of evaluating both the static
pressure-probe and the body-manifold methods of 
measuring altitude. Nevertheless, it is expected that 
a more accurate measurement of altitude can be 
obtained with the Vibratron unit when its \' Ibra(ion 
troubles have been overcome. 

d. 	 Model 56F Telemetering System 

Drawings fo r the MOdel Say three -ctu.nnel 
telemt"tering system were completed, prototype units 
were tabrica ted , and evaluation tests have been s taMed. 
In conjunction with this system, a supplier of a s Uluble 
pressure SWitch for monitoring power plant press1.Ores 
has nOt been loca ted. 

e. Telemeter ing Ground Station 

The main Telemetering Ground SUtion. Figure 
34, at the WheatHeld Plant has been completely re
insta lled on the north mezuninewtth reco rdingfacili 
ti es imprQved and expanded. The station comprises 
the fo llowing units: 

(1 ) 	Two complete 14-channel RREP (Raymond 
Rosen Engineering Products ) jitround su.
tions. 

(2) A 	 RREP dec om mutation a.!Jgembly (o"r uge 
wllh 5 rps com mutator gaUrlR units . 

(3) 	 Three magnetic tape recorders: 

(a ) A model 302 Ampex . 15 to 30 Inch/ sec. 

(b) A model 3057 Ampu, 30 to &0 Inc h/ sec, 

Ic) A model 500 Ampex , four- channel 30 to 
60 inch/ sec. 

(<I ) 	 Nine CEC (Consolidated EnglneerlngC:orpo
ration) photographic r eco rder pt')slw)ns. 
This will accommodate a dual RF'-type XB 
83 plua decommutatlon of one d ll'lc rlmtnatf)r 
output. 

Features which give- Vfrl.1t1llty to the- 51411(m 
are: 

( II SWitch panels at eac h atatlon .0 that : 

-------------------8ElV~ ".,.."".-1 
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Figure 34. Master Telemeterlng Ground Station 

(41) 	 The output of each aubc.arrter bandpus 
filter can be fed to a vacuum tube volt 
me'ler and an E-pul meter. 

(bl 	 Playback and recordlng8 on the magnetic 
tape recorders can be fed to, and played 
back from any recorder ch.1.nnel. 

Ie ) 	Output from a n aud iO osci llator o r other 
source can be fPet to the audiO section of 
etther atallon. 

<l J 	A Jack panel at the end of the photOCnphtc 
rftorder "able pl'ovldea for connecting any 
BubcaTrler discriminator or de-commulator 
analyur output to .ny of the nine CEe 
recorder. . 

13) 	£ach CEe poIIUlon 18 provided wlU\ pin 
contro l. lor adJlaUJ\I trace deflection of 
the rf'Cordlnc plnnomecen. 

t41 A centrally located cOM ole pro'\' ldu remote 
opnahon tlndlYI~1 or Simultaneous ) of the 
CEC rec:o r<Mn . T"he Ampu model. 302 
.nd 500 c~n ~Iso M remotely controlled 
from thll conaole. Two telephone'S are 
njlll.&bl~ at the cOMole. 

15) 	 A SCR 522 VHF radio can be remotely 
operated from the ground alaHan and pro

vides radio contact during R " D captive 

nights. 

(8) A 	 rack-mounted low- paae filtering all.m

bly which Ciln be Inserted across the outputs 

of the lubcarr iu discriminators by meanl 

of O1e Jack panel. 


The master ground station II used for recordl", 
all final X8-63 systems testa at the Wheatfield Plant. 
Thes e recordings are then c:omproared with those from 
magnet ic: tap.. of captive and final fllght.S at HAOC. 
This ltat lon I.a also uaed as a standard for eallbraUnc 
.. " J ther ground statlOI\8 at both Wheatf ield and AF 
V1.iI.nt No. 38. 

2. INSTALLATIONS 

a . 	Auto-Check System 

The Auto- Check SyateDl (ACS, II an electro
mechanical device whjch automatically InlUates func
tion Ilgnal. and checkJ their respective return 
'1Cnala from the pUOCle.. paraalt. bomber and the 
duector aircraft. Renlrn atcnala, whlcb ar.checked, 
muat be wllbln prescribed IImlta for the pin..lte 
pllotl"s bomber before It la launc.hed. automatically. 

B E LV~m""nll----------------------- 
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The Model 58 (RIoD) Auto-Check System i. 
beinc prepared for installation tn a director aircraft. 
Te~tive plans art to use this equipment In conjunc
tion with, or in place of, the manual checkout equip
ment. The ACS will be instal led with a countdown 
which will approximate operational requirements . 

The Model 110 (tactical) Auto·Check System 18 
a slmpUfied version of the R &I D model. As an 
operational model, It does not contain proyislons tor 
changing the me:uuremenl sequence, lime variation. 
and other tuneUona. Thia intentJoml restriction on 
the tleJl:iblllty of the system, In addition to the techni
cal restrictions Imposed by IncluCUng Inertial guidance 
eqUipment in the unal countdown, has delayed com
pletion 01 a prototype untt. 

Several evaluation studies have been completed 
on subassembly components with the aimo! Improving 
over-all ACS accuracy and reliability. Improvements 
have been Incorporated In the limit detector assembly 
which will insure the accurate checking of return
Signal volta,es for the full range ot expected environ· 

E. Ae rody n am i cs 

l. AERODYNAMICS 

.1. Analyses 

Analysts 01 the dynamic ltabillty and control 
cbanet_ri.tles ot the X8-G3 alrframe-lervo com
btnaUon haa continued thla quarter. Much of this 
.tudy hu been devoted to condit101\1 Involving five 
deeren of freedom. The.e conditions require the 
UH of four analocue computers plu .lmult&neouB 
operation of the pitch, ya., and roll.erYo sy.tems. 
Altbouah thl. anal,. I. Is not yet. complete, the pre
liminary rnwt. Indicate that the X8-G3 I. etable 
about all thrH AX" for all upected fitcht conditions. 

From the rnulta of the alore-mentioned ItUdy 
InYOlytnc roll .tabtllr.atlon, It hal been determtned 
that the pr..ent al1eron travel of ,U- 1. adequate. 
Themore, plana tor incr.-Inc the travel to ,27
haye been &bIndontd. With the aUeron requirement 
ntabltabod, til••dvan...... 01 tho bt.lanced anero"" 
art not ,r_t ~h to warrant Incorporation. At
cordlnC1,. wort on balancN aUerou baa &lao ~ 
tlr1DWted. 

A .tudy hal bHn made of the a~roctynamlc 

problem. lnYOly.ct 1ft operaunctll. XB-83a.aa,r.ilvlty
type bomb In ca•••,.t.m taUuru prevent It. norJDAI 

lDentai conditions as specified in BeU Aircraft Speci
fication 110-947-014. Studies are being made to im
prove the accuracy of the Ume-baaewhlchdetermlnes 
the length of time allocated to check. each return 
signal. 

b. Electrical ) 
The long, one-piece, flex.Jble wave gutdetlsedon 

X8-63s Model. 56F and 62 was replaced by a solldiy 
formed piece of wave guide having a sbort piece of 
flexible wave guide at each end. 

New arrangements and space allotment were 
made in the upper tunnel ot the XB-63 to provide fOr 
the warhead fuzing requirements. The design of the 
armin, switch has been revised to provide tor greater 
satety and reliability. 

Changes required to accommodate the 13° roll 
angle required by the B-47 director aircraft have been 
Incorporated except tor expected changes to vibration 
Isolators. 

and Structures 

operation. From the standpoint o( accuracy and fI ight 
path repeatability, the most feasible scheme seems to 
be one In which the nOBe and forward fin BeetlonS will 
be separated from the XB-63 by an explosive charge 
after the launching ph.ase. The resulting configuration 
wIll be statically stable at all angles and spe-eds, and 
will tend to foHow a zero-lUt trajectory. 

b. Aerodynamic Teeta 

The data lrom the Illlht testing 01 RASCA L 
040GB are beine analyzed from an aerodynamic Btand 
point. The primary aerodynamic goal of thle flight 
was to prOSram the X8-83 In pitch maneuvers through 
the transonic region. This programm~ng was Bucceu
ful and the re,polUle to the commanda waa Btable. An 
attempt la bel.ng made to compare the fUght reeponlt6 
with those obUlned In the laboratory dynamic atab1llty 
arlalyaia. 

The wind tunnel procram at the Naval Ordnance 
Laboratory hu been completed and the data are being 
reduced. A total of 243 run. were made; 118 were 
dt'Voted to m..urtmenta of pr...ure di.trlbutlon ror 
the fUle prnaW'e-.enalni .,atem, and 125 to 11ft. 
dra" and momenta in C:OMection with the blunt 
radome neat Pl"OCram. 
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z. STRUCTURES 

a. Ceneral 

Structural analysIs repons JOt Models 560 and 
SSE (XB-63 lots 3 and 4), Including calculations fot 
the n~ two-point di rector-bomber suspension system. 
have been completed and forwarded to WADe. Re
visions and correctIons to the "RASCAL Captive 
Flight Loads" report were also completed. The 
captive !light loads are complete and up to dille fOT 

design of atuchmenl points for Model S6F (XB-63 
lot 5, while mounted on the 8-47. Provision Cor the 
balanced-hook loading configuration, reflected In the 
ilS8umptions contained in the latter report, has been 
Incorpon.tf'd in 111e design of the Boeing suspension 
~ystem. Wnh the exception of final checking and 
t'Clil ing . the following stress-analysis reports on ModeJ 
5GF were completed: 

(1) Aft Horizontal Wing A~lysis. Appendix B 
(2) Forward Horlz.ontaJ Wing AnalYSiS , Append ix 

B 
(3) Control System and Actuo&lors, Appendix B 
(4) 	 Fuselage Analysis. !..nad.!;. Vol. I, Part I. 

Appendix B 

A sla tlc test prO((ram has been outlined tor 
Mudel 5SF Including the critical loading conditions 
requlud to pro\'e the structural adequacy of rede
~ugned members. Moreo\'er . a cOMprehenSive sum
mary 01 structural differences between Model S6F 
and the earlier Models SeD and E ~s been compiled. 
Also, a summary 01 c r itical buckling loads has been 
('ompl"~d lor prool -testing hydraulic actu..ators used 
1n the XB-e3. 

Thfo motor compartm~nt ("ow) was rf'dtslgned 
10 accommodate the c~st aluminum thrust chambers. 
Th,,, ('I\;&nlle IncrtUN the over-all length of the X8
63 by 2.3 Inche, . A lens lon boll sphce arrangement 
w;;a~ incorporal~ Inlo this reviled deSign to (aelltu.te 
Intf'r("han«ubllny 01 the ('owling lor Model 58F. 

Brief !'ludlH M\'e bH'n completed on the prac
ticability uf usin, reinforced plnU('s on thf'RASCAL. 
"."uUs 0( thl. preliminary examlMUon Indicate that 
the hrlat ~II and pf"rhaps othrr ueu miJht loglc~l1y 
bt ('on,,1 rl.l('t~d 01 ulruo r (" ed pl.utlcs. 

A r~'· I.lon of the ··Alr Loads O,.trlbutlon " re 
PO" M. bHn (UmplfUd and lubmUted to WAOC. 
fhl. ft"l.lon In("Judu a more refined pre"l.Irt' dls
Irlbuhon for the ndome at lupnlOnl(" lpefda . and. 
.tlto 10('.&1 pr."'l.Ir. dlstrlbutlOna ondoonundfalr1ngt1 

.:-8 ElV~ ".....n.. 

for Model 56F. A new "DeSign Criteria and Loads " 
analysis, based on the recently completed wind tunnel 
reports, has been initiated.. This more precise load 
determinaCion is expected to confirm the conservatism 
of previous loads (hased on theoretically predicted 
aerodynamic characteriSUcs), and to replace the 
earlier destgn loads for use in subsequent redesign 
studies of the operaUonal pilotless parasite bomber. 

A strain gage system has been satisfactorily 
calibrated lor measuring the airload on the aft hori 
zontal surface of airframe 148. This calibration in
cludes all strain-gaged components to be used In the 
actual flight testing. Some components 01 the strain 
gage systems on airframe 218 and 25Bhavealso been 
calibrated individually In the laboratory. Figure 35 
iUustrates the laboratory caUbration setup for XB · 63 
No. 148. Calibrat ion test data are being gathered, 
and will M publiShed In a report entitled, "Strain 
Gage Calibration 01 RASCAL Fllghl·Test Airframes". 

Structural des ign crlterb. were established for 
severa) support equ ipment Uems and the Chem ical 
Warhead Test Vehicle, and were Included as desill:n 
requirements in the respective model specllicat!ons. 
Among these units are the RASCAL Shipping Con
u.iners and the Warhead Loader . 

c. Weight and Babnce 

The "Weight. Center of Gravity , and Moment 
of inertia" report for XS-63 No. 05108 has been 
("ompleted. The gross weight at launch "Iv.IS 17 ,553.9 
pounds with the cg at lusebge station 214.0. Revls~ 
estimate, and revised structural des lgn gross wetghts 
and center of gravuy locations were prepared for the 1
Chemical Warhead Test VehlcJe. These weight and 
balance dilta are ahown In Table I. 

A preliminary weight estimate 'Was completed 
for structural design studies of the operatlonal 
RASCAL (Model 82). SlncO the XB-83 (Model S6F) 
designa are generally carried over to the operational 
RASCAL, much 01 the weight data used In making: the )
Model e2 report Is patterned from the Model 56F 
report . Majo r differences are: (1) Model 152 has 
aluminum alloy propellant tanka while Model 5eF has 
sta inle". steel tanks ; and (2) Model 82 II deSigned 
for a 2800-pound warhead whUe ModelSGF Is dee1lnN 
for a 3000·pound warhead. Table n sho..s estimated 
values for normal conditions, and Table UI contains 
the structural deSign condttioM betng: U.8ed In oper
atton;,.1 RASCAL loads analysis . 

d. Structural Teets 

1\ teat prognm hu be~ formul..At~ for sub
5tonttoll"IC the struetu« of XB-83 ..0<»1 S8D when 
 J 
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TABLE I 

Chemica! Warhead Test Vehicle 
(Weighl and Balance Oala) 

Revised Structural 

Condition E5timate De.ign
I Weight CG I Weight CG 

(lb.) (Fu.e. SIa.) (lbs) (Fuse. SIa.) 
!C"aunchlng 

9438.0 218.5 9600.0 220.0Weight 
2nd of 

Boost 1338.0 200.8 7500.0 202.0 

ITABLE In 

RASCAL Model 62 - Structural Design Conditions 

Condition Weight 
(lb.) 

Maximum .Design Gross Weight 

Nominal Condition 18200.( 

Moat Forward Condition 18200.( 

Most Aft Condition 18200.( 

HorlzoDtal CG 
Fuselage Sta. 

227.5 

224.5 

230.5 

TA3LE D 

RASCAL Model 62 - Normal Load Conditions 

Cond.1Uon Weight 
(lb.) 

Horizontal CG 
(Fuselage Sla. ) 

Weight Empty 

Launch Weight 

Groes Weight 
1100'1. Useable Propellant.) 

Bomber Weight 
(20% U.eal>le Propetbnts) 

5484.7 

17820.5 

18237.5 

10525.5 

239.9 

225.7 

227.1 

210.6 

Maximum Weight for Design 
(Mldcourse Design Phase) 

Nominal Condition 

Most Forward CandiUon 

Most Att Condition 

Weight for Design 
(Maneuvering Flight) 

Nominal Condition 

Most Forward Condition 

Most Alt Condition 

16600.( 

16600.( 

16600.( 

10500.0 

10500.0 

10500.0 

223.1 

219.8 

226.3 

211.2 

206.0 

218.4 

J't_. S5. Labor_r, Strua Gap CaIlbra1loa for D -U No. 148 
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mfJUnted under the director aircraft withthttwo-POInI with poor weld penetrations are being recliCied prior 
suspen~Ufm. The test loadings simuLate: (1) 4.0g to these tests. j
limit vertical accelenUon do'olf1lward based on a 
Kross weight of 18,800 pounds ....iUllhe cg at stations 
223 and 235; and 12) al.33g limit upload combined willi e, Structural Research and Development 
a J.0g limit In latenJ and longitudinal accelerations . 
Loads will be applied wHh the airframe suspended lnfrared heat lamps were used 10 investlnte 
fmm the t ....o·polnt gear. The tests will thus serve to the heating rate of various materials for the XB-63 
structurally prove the two-point gear. RASCAL air· radome, The results indicate that commercially 
frame So, 30 and gear tnsullation on the 8-500 air available heat lamps and suitable refleclor malerials 
("raft !AF-48111 are to be used lor these tests. Air will permit heating of the sandwich-type radome at a 
frame No. 30 i8 scheduled for deHvery to the labora rate which Simulates, under laboratory conditions , the 
tory in May. aerodyn.amlc heaUng encountered in flight. 

Sutic tests on the recovery stnp assembly in A report, "Materials Development for RASCAL 
the aU section uf the X8-63 h.a ve been completed. (XB-63) Radome. Progrtss Report No. 1". was sub
The stril.p assembly consists of ill woven steel-wire mitted to WAOC. This report presents the results o r 
r"IIt' wllh l'ast end-Iullngs. These le5ts structunlly spec! men tests which were conducted to judge the 
suh.sl.anllide the cast end-fittings ror the maximum structunl integrity of various vendor-supplied radome 
IO:ld th;,at Coln be de\'eloped in the woven wire rope and materia!:;. The tests were limited to bending, shear, 
Indu: ...te that Ihe sinp assembl), can develop a max and edgewise compression of small specimens, Pre
Imum SI.aIIC' luad of 43,000 pounds. 	 limuury bending tests on a new s~ndwich of Goodyear 

HR-100 high-temperature foam with stypol 16Bskins . 
Stru(·tunl qualification tests on improved 61Sr indicate that this material has twice the bending 

.aluminum .tllfJ)' lanks (production-design) a re expected st r env:th previously av;tilable with the best foam 
'" he JJerformed In Apnl. Thedlfhcultles experienced sandWIch panels tested at an elevated temperature. 

F. Dynamics 

1. 	la:SEltAI. of the results either have been Issued o r are bein~ 
prepared, Groupings of director aircraft and the 

A repo rt h.i.s hel:!n Issued summarizll~g the re assignment of 6-63s to directors are being studied 
II.ahlllt)' IIf ('nm,,,mpnts II! the XU-63ICUicb.nre system . with a view tnward minimizing losses of directors 
Thl!'l T('p"rt pr~spnlS se\'eral Interestin\t ('onduslons and waSlage of 8-635. An investigation of the effect 
lUI rt.'ll~hllll)' dJ.t.t obtained from KUidance tests ron  of Keot(raph), on bombing systems has been made and 
du('trd wnh ~ B- t1 as dlre('tnralrcrafU.nda specl.llly project personnel ha.ve a.nended a number of briefing 
('\lull)P~ t · -tsO !'ilmulalln.,: the X8 -63. (The B-17/ F -80 sessions on this subject. Current studies Include 
):uld.&nn~ fil"ht te5tln)( oLt Ho lloman .-\Ir De\..el()pment analyses of the sources of error In the guidance 
Crnlf!'r ... .t!'l de~h· rthed In the last Quarterly Report . system . the effects of parallel and ser ies conflgura tlon 
UMPH · 3I. p.....,;e -15 , 1 of idenhcal elements On electrical nftwork reliability , 

logistical problems 8uch 01.9 shipping and storing 
At the' I, resent limp, \·... rlOU5 mt1.hods ofadeqU:.l.tely 8-63s up to the time of flnal use. and lnvestiiation 

"' Pl'r.lI!lln.c the' r~ll..lhlltty of s)'ste'ms In the' XB-e3are of factors lnfluenctng target-recocnilion time with 
ht'lt\t: In\· p~tlj{"'IPd , respect to the terminal guidance system used. 

The detcorm Hl.ltlon of the \'lbratlonal ch.aracterlstlCS The flight test data from the final flights of X8 
nf the pnnronment In which the X8-63 ope' rates haa e3s 04098 and 05108 were reduced within 10 and 13 
hl't'n l' .lrTl~d fnnw7lrd. New doI.u. obt.lIned cturmc this days. respectlvely. Further development of pro
QU.lrtf'r . ... rf'. In many respects, concour~ttlf'tt In that cedures assoclated with automatic data red\l.cllt)n 
lhp ~t·tu.J1 1l"00' INnmtnt.a1 conditiOns are' Ie'S! se\'ere equipment will permit more rapid data reductlon In 
Ut.tn Ih'ISC" .&nllclpolled. the future. A prottram Is under way to dftermlne the 

m.lgnnudes of errors aUnbutable to end.lnstruments , 
S~ \· f'r... 1 studlt!'1'1 ptrt.llnlniZ to the n"e i ... ltC)l"~1 em · te'lemeterlng , oUld diil.ta reduction. and to develop 

p: . '~nlt~nt lit thf' 1\ ·63 N\'e bHn completed and reports means of mInimizing th~8~ errors. 

-8 El~:A'~ c.." ..n.. -------------------~_, 
46 SECRET 

II 

http:1l"00'INnmtnt.a1


-	 f, 


SECURITY INFORMATION - SECRET 
S,.PR- 32 
SECTION U I 

2. 	 RELIABILITY STUDIES 

a.~ 

Weekly, biwe-ekly, and monthly reliabiJUy re
ports on variOUS components and systems were sent 
fa desitcn and development groups most concerned 
With these items . W.ekly repons were aJsoprepare<l 
summarizing items which were critically sho rt in the 
)(8-63 which had reached the labon.torytestingstage. 
From a reliability standpoint, it is believed at times, 
the apparent unreliolbillty and resultant shortages of 
various Hems may have been due lndlrectly to either 
incorrect test procedures Or unnecessarily rigid 
speclhcalions. These conditions are being Investi 
gated. 

b. 	 B- 17/ F-BO Flights 

All of the B- 17/ F - 80 flights whi ch were con
ducted in 1952 were analyzed for the purpose of ob
ta Ining informatton on lhe feaslbilily, reliability, and 
dependability of the RASCAL guidance system. The 
IoUowing conclusions were reached: 

II J B· 17/ F·80 flight reliability is Improving. 

12) 	 Guidance system reHability Is improving. 

13) 	The preunt over·all rrHabiHty of the guid. 
ance system is approx imately 41 per cent. 

(4) ReIJablllties 01 individual subsystems nnge 
from ao.s to 97.S per cent. 

(5) 	 Electron tubes COntinue to be a major 
s ou r t"e or trouble. faiJurrs of electron 
tu~s were responsible lor 58 and 55 per 
cent of the difficulties encou.ntered in 1951 
and Ig52. respect ively. 

te, 	 Of the tube failures , 5.18 per cent occurred 
durin&' the first SO hours of operatton. and 
4.81 per cent durIng the next 50 hours . 
From this time on \he rate of tube failure 
decreasetd sb.lrply. 

(11 The 6Je·l~ IU~ latled more oiten Owl 
_t..s. 

The forfIClna he lpii to brine out the fact that 
tube. which have noc failed .hould not be replaced 
unJ... mona can be devl8f11 for dlf:Ktlnl inCIpient 
failu res. 

MI.. dl_bntu of ttle F·10 '.nnulated XB·fS3) 
were also COnlllct. red. and U was found that the 
teJ"lIIlnal ~1C.ftC'. ~nto, hu a tendency to over

shoot the laJ"get . Also, it was shown statJstically that 
the misses could not be attributed to chance. 

c. 	Methods 

Ellorts to apply available techn iques 01 re· 
liability calculation hi,ve· led to the conclUSiOn that 
reliability predictions are better calculated by one 
method, whi le historical reliability Is better described 
by a second method of calculation. 

To support this conclUSion, consider lable IV 
where rIlls the reliability of system 1 in pUotless 
parasite bomber . , and r. N Is the reHabllity 01 
system 1 in pilotless parasi'te bomber N, as demon
strated by past experience. It seems reasonable tn 

consider 1"1.1 ' 1"2,1' and r3 .1 .. • rM , l as a S41mple 
combination of s ystems 1, 2, 3, ..., M where the 
universe of systems would consist of all possible 
combinations of N system l ' s, N system 2 '5, .. .. 
N system M' s ; i.e. , r1 , l' 1'22 ' r32 .. . rMN; 
rl,I' f2,2, f3,3 ... rMN; etc. )t is clear that such 
a universe could exist in fact, only where a supply 01 
systems 1, 2, 3, ... M, are avaUable t o be Inter· 
changed at will so as to mue poSSible the various 
combinations. 

Although It may be practically Impc»:.!Iible (0 

create such a universe, the()retically 11 is useful 10 
imagine Us existence in that some samples from it 
do exist. 

Table IV 

Pilotless Parasite Bomber 

1 2 3 . . Ii 

E•;;,..., 

1 

2 

3 

II 

1'1,1 

1"2 ,1 

r 3,1 

' M. I 

1'1,2 

1'2,2 

r3,2 

' M,2 

r 1,3 

1'2.3 

J" 3.2 

''',3 

. . 

... 

... 
... 
... 
. .. 
... 

J"I.N 

r2,N 

r3,N 

'M.N 

) 
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By utUiziac the Lnformation in Table IV. it can 
be n~n that the reliability of each pilotless parasite 
oomber Is given by 

RI • Irl·l) Ir 2 ,I) Ir3 .1) •. . IrMI), (1) 

1. 2 . ...• N. 

Utilizing equation 1. the average reliability of 
the sample ot N pUotiess pansite bombers (and 
therefore N systems combinations) represented In 
Table I is gh'en by equation 

12) 

which represents the historical aspect of rel1abiUty, 
mentioned previously. 

Again look ing at Table rv. the average re 
hability of each system Is given by the equation. 

I N

N[ rJI 13) 


I • I 

where) :: 1, 2, 3 .. . .• M. 

Then the second type of over-aU rel1abUlty. 
utiliZing N pilotless parastle bOmbers becomu 

14) 

which 18 of ;l form dltterlft8 from 2, and nprnents 
[he prediction upect of nUablllty. 

Examination of equation 4 wilt ahowthat equation 
Z IS tnduded within 4 ... long with all the other com· 
blrwtlon. of syalema that could theoretically utat 11 
.I. povulaUon were constructed from the data In bble 
IV. Conaequenlly It can be considered that 4 repre
tenta .. population ~rameter "hlch equation 2 would 
I.pproach if It were posalble to observe enouch .;unple 
lIyttt'm C'omblnaUona , 

3. ENVIRONMENTAL VIBRATION STUDY 

a .~ 

Vlbntlon $Ita from XS-Ol ,round ftrtnp. 
,·.&pCl1'e fh,hU . IIMI fll&tlta . and from ,round tHla 

) 
of the 10w~pre55ure power pack have been analyzed 
in an attempt to establlsh the levels of vlbnUon to 
Which RASCAL and its components wUl be subjected. 
lla~ have been ob~lned lrom ground and IIIgbt tests 
of XB·03s 078 and 098 equipped with high-pressure 
power piants. In addition, 80me vibration information 
has been obtained from ground firings of the low
pressure power plant which wlll be used In later 
pilotless parasite bombers. Data from tbe final 
!light 01 03018 and lrom the ground lirlng 01 04098 
were presented in BMPR 31. 

b. Final-Flight Vibration 01 XB-63 04098 

Vibration levels encounterf<i during the final 
flight of XB-63 04098 were somewhat higher than 
those previously recorded. but In general they COn
firml'd results obtained from the final flight of X8
63 03078 and from captive flights. 

It has been verified that a large portion of the 
vibration emanates from the hydraulic pump unit. 
Flight at supersonic speed has been found to be 
particularly smooth, resulting 1n little VIbration In 
the XB- 63. The crHlcal flight condition. 80 tar as 
vibration in the RASCAL is concerned, occurs when 
the flight plan requires large acceleration and control 
deflection at Mach numbers just below one. 

Even then vibrations were generally less than 
2g although accelerations up to ~g were recorded. 
T.hese acceleratio ns were measured with pickups 
attached to a rugged a irframe structure and may be 
conSiderably less than local accelerations at other 
points In the RASCAL. 

The absence of any apprecLable vibration that 
(an be traced to the rocket el\l'lne. contradicts pre ~ 

vlous estimates ....hich were based on data from early 
exper imental engine" This Is prObably due to a great 
Improvement In engine operating characteristics and 
to the degree of success achieved In the design of 
Isolating mount. for the eRlllle. Recent teata on low
pressure power packs Indicate some additional fr e
quencies may be introduced with this system , but the 
general level of vibratIon will probably nOi be slgnl~ 
IIcantly inc reased. 

c. Low-Pressure Power Plant VibraUon 

Vlbrallon pickup. were mounted on the gear 
box attached to the AeroJet pa turbine of the RASCAL 
low-pressure power plant , and data were obtained 
durl", seven turbine and rocket enc1ne runs with 
three cUfferent turbine units. The.. testa were per
formed primarily to determine vibration levels and 
frequencies usociated with turbine operation. Some 
Information ..... al.o obtained about forcing functlona 
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r: owing to rocket engines , but future teats with pickups 


located dJfferently are expected to giYe better data on 
 Table V 

Forcing Frequenc ies 

~Part Boost By-Pass and Cruise 

Turbine 

Alternator 

HydrauUc 
Pump 

292 cps 

2~0 cps 

69 cps 

246 cps 

210 cps 

58.2 cps 

, 

I
vlbralion caused by the engines. 

When the turbine speeds and gear ratios are 

considered , the possible rorclng frequencies caused 

by mOVing parts are tboae shown in Table V. 


The teat results summarized 1n Table vr Ind i 

cate that the rrequenc les or Table rv are predominant. 

Data from unit No. 13 have been listed separately 

because durerent Instrumef\tation was lnatalled on this 

unit and the accelerations are much larger than those 

recorded on the other runs. Although the data On 

unita 8 and 9 are believed to be more reliable, it has 
 I 
not been definitely established whether the results or 

the teets on unit 13 are Invalid. 
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4. RASCAL FULL-SCALE VIBRATION SIMULATOR 

The full·aeale vibration simulator , (analaUng of 
two Z~·lb electronic vibrators and. a.hoek-mounted 
aupport lor the RASCAL. hal been completed. Thll 
Ilmulator will be used ct. ring th.UnaI8yat.mlt...tlng 
to .lmulate vibrations caused by plwer plant and 
OI&11t lore.... initial vlbral10n testing will probably 
be arrled out on XB·S3 088 since it '8 equipped with 
internal vibration pickups at the locations "here 
vibrations were measured In XB-&3s 078 and 098. 

5. RASCAL AEROELASTlC STUDIES 

A lIutt.r analYll1 01 the model 58F XB · 838 (lot 5) 
has been started. The thlckneSI of the sktns of the 
horizontal surfaces are approJ;IDlAtely 10 per cent 
(at Up) to 20 per cent (at root) thinner than on the 
earlier models. Although an analysis of the model 
5eB X8-153 Indicated a rather small margin of safety 
at hllh subsonic speeds, it is expected that II relined 
analysl8 will Indicate the abaence of bending-tOrsion 
(lutler despite the reduced akin thickness. However. 
a prel1mlnary analysiS has Indicated that a bending 
control rotation flutter may occur at low altitude. 11 
the control frequencle. are low. Thill 8tudy is being 
extended to determine what control1requency is re
quired to avert this possibility. and to show whether 
or n01 cont rols can be allowed to float freely whUe 
the X8-63 is being carried bt'nnth the director air 
craft. 

8. OPERATIONAL ANALYSIS 

A report entitled. " " SImplifted Mathematlcal 
Ana l)'lila of Air -borne QUenae and a Comparl80n of 
Conventional and RASCAL Bombing SYlteml" Is 
being completfd. This repon developaand Illustrates 
a method or u..'", knowledge or the bombi.. s~tem . 
the tarlet. and the enemy defenae system to ~In 
data from wblch Itratf'8ic declalons can be made . 
Theae dec1stOnl r nult from solutions of luch prob
lema as: 

(I) 	"""1<11 bombI", 8Ylt.m lhould be uaed to c1e
stroy a particular taflt't? 

t21 	 How many plan" (cell alze) and how many 
bocnbll .hould be used on a atrike aptnat a 
panlcular tara"? 

Th. c r llerl.& for aMwerine these quntlona are the 
hplCted number of l,rLlt... the expected coet In 
cIollan. til. a:pectH number of nrh__ or bom~ 
UMd. and the expected n\UDbPr of crewa and plan.. 
la-t In ...roytnc a larcet. 

1-8 ELV........",r .......n..---

The compl"e operational anal,.1a compares the 

two .ystems aplnat a wide r&na:e of defenae par

ameters. The e{fecl or variations In strategy upon 
 I 
two aspects of the cost of target destruction, when 
op.ratlng aplnlt a particular Ilxed I,vel 01 c1e1.... 
on a given ml.slon, 18 shown In Flpre 3e, which 
present. the envelope of the expected number of )
warheac1a versus the monetary tost of target deatruc ~ 
tion for both the RASCAL and the convenUonal bomblng 
system. The .tnteg)' is gtven In terms of "0 (the 
number of planes or cell Size which or1gtnaUy atart 
on the mission) and 010 (Ute number of aircraft either 
d.irecting 8 - 538 as In the RASCAL system, or urry
Ing bomba aa in the conventional bombing: system). 

information on the geocraphtcal dLstributlon of 
probable tarlet systems and their po.uton relative 
to poSSible strateclc overseas air bases was gathered 
In or der to invesUpte the effects of enemy defense 
aplnat the" RASCAL system. A list of 180 lron 
Curtain cities was cheaen On the basis of th@lr 
strategic Industri@s. The strategic air bases con
Sidered are located at London, Morocco, Souther n 
Arabia, and Thule. Maps Similar to the one lShown 
in Figure 37 were drawn In(UcaUng great circle dis
tances from each base. Figure 38 indicates the 
fraction of the target cities within a given distance 
from each air base. 
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Figure 38. Distance fn)m Base vs. Percentage of Targets 

Figure 31 also includes an assumed defense bound· from a reliability standpoint. The errect of 
ary which tii Europe outlines the arn of Communist component duplication on system reliability is 
control and In Asia surrounds. at a distance permit being inveStigated. 
ting defense In depth. most 01 the target cities . 
.ulatlc larget clUes not included within this border 

(2) The combined effect of errors from the magneare a.sumed to be within a secondary defense net· 
tic compass, the atr speed indicator, the map,work. ExamlnaUon of the density of targeta within 
the integrators . the resolvers, and radar trackthe defrnst' border Indicates tmt tt Is unlikely that 
Ing and r esolution on the accuracy of the radarftrh tarlet city will be the center of lUI own d~ense 
midcourse guldance system Is being derlv~.system. Rather . It would appear that each city would At the present time, it appears that the tou.1

be the center of only Ita own loca.l ddense <,round system error is Influenced more and more by
launched weapone) and the enUre network of targets compass errors as the f11ght of the XB-83
_III be 'urther protected by an area defense (tnter

procresses.upton) of approximate uniform strength. Thll type 

or dei~.t credits the enemy with ta.k1na: (un ad

vantatce of the fact that many target clUes are quite (3) The operational mertls of various methods o( 

far from the defense boundary. Hence, they are shipping and storing 8-838 are being evaluated. 

• f~ded In depth . A study revealed that complete The current concept of shipping and storing 
nciar coyerage of the defended territory can be 00- B-835 in huge metal conblners ta betng com
u'nN With t7S to 200 radar stations; 100 miles 1.1 pared with alternate- schemea, in an attempt to 
the aaswne-ci ef(<<ttve tar'lle of Hch radar statlon. reduce the over-all cost and to Inc:rea.se the 
By as.umlntit that nch Inrerceptor has a defense ease with which 8-83s In storage can be r.dled 
radiUS of 300 mites , It has bHn calcu~ted that 30 for operational use. 
tnter('eptor bas.. un provide full (ovenc;e of the 
def~e arf"... . 

(41 Several (orma were prepared for recording data 
The 'ollowlI-,- I. :a aummary 0' ('urrfllt u(iYllles: from the XB-83 filcht teat prOlram . These 

forma were designed to aummarlzeandanalyze 
(I) V.rl0U8 fU&I"f{ circuits are bell\« analy&ed (or the performance of both the mlcicourse and 

)the purpoae of lteteruuntnc an optimum circuit terminal guidance Iystema. 
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l~) 	 A preliminary experimental finding Indlcalea 
a relationship between target recognition time 
and the length of time the terminal guidance 
operator attende the scope prior to the appear
ance of the target. Further study 111 conUngent 
on obtaining radar fUma whlch are of greater 
lencth !han have heretofore been avallable. n 
UI hoped that fulure uae of the RCSS (RASCAL 
Comprehensive Simulation System) wlll ex
pedJte this reaearch program; an experimental 
method of utiliz ing the RCSS apparatus haa 
already been worked out. (The RCSS la men
tioned in the section on Tralnlng.) 

(8) 	Aa the RCSS will probably be available within 
the next fA montha, plana are heine made to 
employ the RCSS to obtain further data on 
problem. related to the radar operator's acti 
vltle. during the terminal guidance phase. 
These inelude: 

(.1) 	 Target Recognition 

Thia ~s already been discussed in the 
foregoing text . 

(b) 	Target Tracking 

The "human engineer ing" Inve.Uption of 
the ability 01 the operator to manually 
control the present RASCAL system with 
optimal efficiency should be studied. An 
experlmrntal procedure Is being prepared 
for this study. 

Ie) 	T"rget Breakup 

A study of the factors of tracking behavior 
durlnc b.r,et breakup to determine the 
relatlonahlp between brea.kup and error has 
been Outlined. 

td) Mias Distance 

Experimental procedure. have been estab
lIahed for a paychophy.lcal atudy which will 
Ihow lhe relation of the varlables of ter
miMI «'Ildance to the miss d~tance of the 
mla.lle. 

Ie) Prem18.lon brldlng requlrementa 

A mf'thod for .e1ecUnc and ~ploylng 

briefI", mater\al to lnIure the most et
Ucl.nt openUon 01 the RASCAL a~tem I, 
~I'" prlpANCI. 

RelaUve to the afore-mentioned activities, radar 
films have been reviewed and studied to acquaint 
personnel with the problema of radar recognition. 

7. 	DATA REDUCTION 

After test records of final flight of XB-83. 0409B )
and 05108 wert received, data reduction was COM 
pleted and a report Is.ued within 10 and 13 day. , 
respectively. This was made poSSible by twot.lctors: 
(I) • thoroughly plaMed procedure to achieve the full 
benefit of Telecomputlng and IBM lutomillc data 
reduction equipment, and (2) writlngthe report during 
the data reduction process, rather than waiting unUI 
the process was completed. Wtthrespectto(2), it was 
proved that Jt J. not nftesaary to have the flight test 
dala completely plotted before data evaluation can be 
started. Most Items of importance can be discovered 
during the reading and conversion processes by ex
perienced personnel. U these items so discovered are 
then fully diagnosed and used to anticipate related 
developments , which may not be obvious without 
plotting, aU factors of consequence can be detected, 
interpreted, and desc r ibed during the reduction pro
cess. The importance of planning and data coordIna
tion cannot be overemphasized In obtaining speed as 
well as accuracy in data reductton .....ork. In the 
future, it appears altogether feasible that the present 
reduction Interim can be further decreased and Ihe 
value of the report improved. 

Data reduction was also completed on the systems 
checking of RASCAL 138, the static test tiring of 
RASCAL 108, and on the acceptance firtngtestsof the 
high-pressure rocket engine assemblies on 138 and 
158. Additional d,ata reduction was associated with 
cold testing the mock·upa of the RASCAL low-pressure )
rocket engine and malfunction testing of the low
pressure power plant. 

Data reduction was continued on the acceptance 
testing of RASCAL thrust chamber assemblies, and 
was extended to propellant heill transfer problems 
a.sociated with the RASCAL Rand 0 program. Pre
lJmlnary conaultatlons were held for the purpose of 
establishing data reductton procedures (or the pro· 
plSed development tesUng of the Bell turbine pump 
and gas generator. For the over-all data reduCtion, 
efforts were conUnued to Improve coordination with 
the main data reduction system to standardize pro· 
cedure, and to extend the servtees of data reduction. 

One new item of Telecomputtnc equlpm~. a 
Universal Teler.der, wal acquired. With thiS drvlce 
it I. poaalble to rad oscillographic r~orda up to 12 
lftches wldlt and f!~m recorda of any alzej macnlfi 
callon.a of 2X, 4X, and llX can be obtained. 
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Procr...... bell'll made In evaluattnc the accuracy 
of 100......rod 1.1 data obtained Irom til. nllblll of 
DaiS.. ACClII'&C1 ligures were JnU1ally pr...nred 
In c:onjuactlon with the llnal nlghl data of RASCAL 
03078. Tho objoell,. or Ihlo Itudy II 10 define tile 
pruent macnttude of aU errors aUrJtaJted to end 
lnatrumenta, tel.....er1ng. and data reduction; and 
then to 1n1t1ate methodli of reduc1q' thae errora .. 
much .. po..1bJe• .Ill. beUeved thatautcnabJe errors 

can be minimized to the extent that relaUy.ly amaH 
dacr~nclet!J In component performance can finally 
bedlsas8oc iated. It hu been recommended that pt..ent 
envi ronmental knowledge of temperatureandv1braUon 
be taken Into account during the calibration of end 
Instrumenta. 11 the foregoing proyes feulbl•• it abould 
be possible to reduce considerably thepr•••nt EDapi_ 
tude of assignable errOl'l. 

G. Warhead 

I. GENERAL 

To achieve ....pon statu, the dnelopment of the 
xa..u Teqult. at.nsin t"tLng Of the warbead 
.yatem. ConaequenUy, development must include 
auUJctent t-ilni of each type of ...."he: oj and Ua 
'ntlfJ'l.t1on tnto the weapon sy.tem to prove proper 
IIIJICIIO.lnC and to oI>IIIln u1t1motoly a hllb dOlr.. of 
reliability. 

11Ie testt.na: of the simulated warheads wtll be 
preccclocl by _.Iop... and IHUns or tho Iuzlng .y. 
r.m . To accompllah tbfa , components ..UI be fiilht
tNteel in BOm. 0( the pUotl.s paraaitebolllbersprior 
to thoee.ith warb_d preYS.lema. Theee compoaentAJ 
should h.... all prefllfht and .upplementaJ t"tIna 
cOOlpiOlocl at til. tlmothonllbtt..t... can be initiated. 
Th. fillbt t.Une ADd I"-equent ,.,..haUon ot compO
neta can further th1a procram and lad event...l, to 
0llbt t.t"" lb••nUr. warh_cI. n •• latt.r teat. 
wtU .",lop UHt taTCft ac:qul.1Uon ea.-bUiU. 01 the 
pUoU_ parult. bomber IUldonce and _mood 
rualDl apt...a ....u...rmlnCandt1r1nc reliabUUy. 
The ...rbad ...111 be lutflclenUy In.Itrumenteel to 
collK'1 all nee...." data Independent of the X8-1!13 
iMtrumentatlon. 

z. AltWDtG AND FUZING 

s,..__ UlcaIlONl. _."lIally .. outlined ID 
Secllon 1 (Warblad) '" BMPR- 31.....-..compl..od 
and rol_ .............. quartor. n. OIIIy _jor 
cbup II &Ml tbe MlU.. oItbefualnlbaro-lIW1tcb baa 
_ ...... 1I••r willi altt___d '" pr........ 


Detatl apecUlcatloM lor the aeparatlon timer and Lbe 
arming and ruzLng baro-swUchea have been written 
and are scheduled ror release durlnc the Urat two 
.eeks or April. It ie planned that the ruzlng baro
....ltch _1ll be d••1Rfted. to operate In conJuncUon with 
UII! setting indicator and awltch used in the T-19 
control box. 

A control panel l.S bet.ng des,1I"ed to replace the 
T-18, T-18. and T-35 unJts , because many or the 
funcuons In the•• units are not uaed in lIIe RASCAL 
warhead syaem. All controla and I.ncUcator UChts ror 
the warhead wUl be grouped tocfther on one panel, 
alongside the remaining gutdaDce equIpment. 

ho arming baro-awltch•• havebeen received from 
Manntnc, MaxweU '" Moore for evaluaUon. Prelim. 
tnary r ..u1te indicate that lb•• unJla are not alfectttd 
by atr... temperature cha.npa. VlbraUon and 
acceleraUon teeta are currently belnl performed. 

lbe des,," of the body-static manllold at Station 
270 hu been modJlted to pro.lde a separat, Una to 
the ruinl taro-••ttches. Th... unite rormerl, 
abared • Une wblcb pl'OYtclecl ataUC pr...ure to 
In,raJ other InIItrumentl. The on -ten ahOuld 
r..ull In Improved dJramlc reaponlle. 

)
Th. wlnd-twm-'l testl detcrlbed in Seellon £ . Part 

b 0( 8MPR~31 ha.,e bMa completed, but th. data ...,. 
not Y" boon roduc<d. ~III '" ..... atudy aIIouId be 
an1.lahJ.. clart.ac' lbe aat quarter., tbat -lID at ll'I. 
rualac a,.rem can proce4td. 

H. Training 
n. oc-..... __ "'rlnC .... roc... TnlD-I. GENERAL 

.... ud P.......I.,....,. Coafor_. It SOU Aircraft 


Doelp"" _Ieallon '" RAaCAL proIGCJIIOIBID- 0IIIfIIa0"'..... _lrobUIty 01 ..... proCGtJllO 'raln
..... ....,.. ... cOllllaMd 6u'1IC u.a. quarter wtth .... oqul...._ ID _" III. heIDry TratalJtl Pro • 

00' IU.jOr dIIf.....U. IIOtJtC _ ..... pam. • appear. uat .rruplll'" wW be __ ror 
 .> 
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eII••ltl", ilia prototJP8 equlpmeat DOW heine labrl 
CIted to _IIII,1b1ll ualnlnl program. 

E••ry effort I. heine made to &<:cII.nl.lb. dealp 
and lb. manufaclur. of InlDlnC equlpmenl to ....ur. 
lla aftllabUlt, at lb. ouIaet 01 lormallzed l<alnlne 
cou...... 

2. CLASSROOM DEMONSTRATORS 

TIll dealp of lb. RASCAL C.....room Demon
straton in accordance w1th WADe Exhibit 
IoICREXE95.S38 It complet. QClpt lor lIalao. changes 
wlIlcb are currently heine Incorporaled. TIl.labrl 
Cltioo of ba.-.. III proceecllnsaccorcllns10 acbedul • • 
A concentraled effort II beInC mad. 10 labrlcal. 
ham..... and cabl .. 80 that the demonstrators can 
be completed and placed in r_dJnesa for testing 
during tho Iatt.r part of lu1y 1953. 

Teet EqUipment, to be (W'D1ahed u part of lbe 
ClaNroom DemonatntorB, La being assembled and 
prepared lor Ilnal wlrl",. Dellv.ry 01 purchased 
pam fa expected to contarlD with praent acbedulea, 
permlttlne completion of thlt equipment early In lun•• 
A lead-time 01 at l-..t one month 18 reqylred for 
completl", and checklns·oul Ibl lest rac'" before 
Ullng the rac... 10 lroubll-o_ the Claooroom De
monatraCors clur1na aystema tuta. 

Fabrication of the power unit, dealgned to provide 
hydrilullc and electrical powe,. for the Cluaroom 
Demonstrators, 's approximately 50 per cent COrD

pletl, a.d \/I. unll lIIa..1l1ne certain purcbatedparte 
to complete the lnatallatlon. The dellv.ry dat.. 
promlatd by the vendor. are concruent with current 
achedW••. 

Dtatcn of Director AlrcnJt Guidance Demon
atraton accord.1ni to Amendment 3 to Exhibit 
IoICREXE95-338 III contlnui"l. TIl... demODOtralo,s 
wtll c ....1tt of \/Ie 10110""", ....mbll..: 

(a) !Uta!" Antenna Yount DllDOUtntor 

"" _raU.. unit COCIIIttInC 0( a lulJular 
• !'\Icture on wblcb 11 mounted the auto-tnck 
Tela, aatenna, commaod traDamltt.r, and ra
la, reeelNr. 

Ib) ReIa, and C_mud SpI_ De_ralor 

AD operatl". \lnlt located In clo.. pt"OJdlDlt, to 
ilia Rela, AlII_ De_rator andconolttInC 
0( I/lt <'"I CIt. of I/lt rola, and c __nd .,..... 

(e) T'l'IIIiIaI GaI_. C_rol Spc_ Demoa
IItralOr 

An operatlv. unll eonalatlne of the eleclronlc 

compoMnta normally required for tbetermlnaJ. 
 I 
su1d1LDc:e operator'. .tation in the director 

alrcnft. 


(d) 	Adapter Equlpmenl DemoMlralor ) 
An operative unit conaLsttnc of tboee tompo

nenta required to adapt the K-4 SYltem to the 

TGCS-IV o,..om. 


<e) Auto-Check. System Demonstrator 

An operative unit conatattnc of components of ) 

the Director Alrcralt Automatic Checkout Sys

lem, 


(I) Po.e, C. rt 

A unit which wm provtde the power needed to 

operate the Director Aircraft GuJdance De

monstrators and the teat equipment. 


Work bas started on the preparatton of the In
structor' s Manual and the Operation and Maintenance 
Manual which wUl be furnlahed with the Director 
Aircraft Guidance Demonstrators. I 
3. RCSS AND ROPS SIMULATORS 

a. General 

Syatema tie-In and control drawJ.nca for the 
RASCAL Comprehenalve Simuletor Sy.lom (RCSS) 
are In work. Dela1... such aa altitude control of 
RASCAL durlnC mtdcoura.J operator or inertial 
cutdane. on-off control of USR and dive Inillatlon, 
etc., are heInC warted oul. Hardware II belne labrl 
cated and lnSt&llattoM are under way. 

A tentative computation conftpratlon for the 
RASCAL Operallonal Procedure Simulelor (ROPS) has 
betn made ..... It heine Inv ..tlpled. An tlllmat. of 
tho oqulpmlllll required to oalltly \/lit conftcurallon 
will be ..... In an effort to Inilial. procuremenl .. 
lOOn u poutble. Alt.r an In...Uptton r .._led 
tho aNd lor obCalnlnl addIllonaI lnIor_lon on \/It 
ANIAPQ-T2 trainar btlor. conalderallon could he 
Ii". to Ita COIllbf...t1on with the ROPS, a trip to an 
AF Bu. _hor. an AN/APQ-T2 lralnor III lnttalled 
no planatd. 

b. Tormilal Gulanc. 8ptem 

A _I 3 TOl'llllnal GuIdone. COnlrol SCallon 
('TCeS·1II) .... __ '"""'Illred and III btInII modl
lied to IlIIICIloa .. a TGCS-IV. "" _I....,.. It belne 
cIoalped to bout. Iblt tqulpm_ and Itt operalor. 
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c. VSR Simulator 

Final IYltem Ue·1n and control details (or the 
USR Simulator are being worked out between Bell 
Alrcralt and the subcontractor. The simulator will 
constat of three electronic rack units and one map 
unit. The subcontractor hila recelved the basic map 
and l8 cleveloplnc surfacing techniques for U. Radar 
Indicator pbotocnpba to supply surUclnC informaUon 
lor the map are bel", obtained by Btll Alrcnlt. In
YHtl.plion UI revealed that no urban area analysLa 
exlsta for the apeclilc area cboaen for the map. 
Light source and altitude meaaurement problems are 
being Inveotlpted by the subcontractor. 

d. AMITe Computer. 

A staUc check problem for the analogue com
p,lter installation has been established. Completion 
of this InauUation ls expected Within a month or two. 
and this will be followed by performance of both the 
static check problem and a lhrH-decr.e-of-lreedom 
check problem. 

e. Servo Load Simulators 

A dynamic load Bland (tHt U%lure) baa been 
fabricated and's being tnau,lIed (or study. This 

Btudy wUI be concurrent with setuP. checkout, and 
operation of the RCSS. The spring load stands, which 
wm be used with the RCSS In the meanllm., haYe been 
recelyed and art! being calibrated. 

I. Servopllot Model 

The st!M'OplJot ModeJ is being readied for InUial 
breadboard operation. ApproxImately one month will 
be required to accomplish this . 

g. Instructor's Console 

The lnatructor' 8 Console Is approximately 95 
per cent complete, and la awaiting the del1very of 
miscellaneous purchased parts. 

4. MOBILE TRAINING UNITS 
\ 

Proposals covering the design and the manu
facture of Moblle Training Unlta (MTU) were Bub
mllted to AMC on 18 March and 25 March 1953, 
respectively. During the Training and Provisioning 
Conference, It wu estabUshed that a complete MTU 
should be available lor squadron .... by January 1955. 
U this date is to be met, Jt Is ImperaUv' that con 
tractual authority to proceed with MTU design be 
obtained within the next six or eight weeks. 

I. Ground Support Equipment 

t. GENERAL 

'The 8upportlna equipment for RASCAL Includes 
all eqUipment, 8uch u checkout , lest, repair, ground 
handline, and ground .enldng, necesAry to~ln~tn 
and prepare the pilotless panslte bomber tor the 
acC'ompllshmM of Its mission during a. fI~ld-typ~ 
operation. Thes~ include such Items u handline and 
transport carrt.ac~, component handline doilies, 1.8

sembly stands, hotsURI slings, sp«la.l loac11ng and 
turltDl unlta, mobll~ system checkout unita, apec~l 
tool,. and tnt equtpmftlt. 

~rattonal ,round support speciflutlons have be-en 
wrlnrn and submitted to WAOC for review and. ap
pro..... 

2 . GROOND HANDLING 

Thr dn..n 0( ~raUo..l ,round h.andJ1nc equip
mm haa PJ'OIrftsed _MdiIJ "1'1"1 thla quaner . 
An ID'lproYl'd daten of the transport carrtaae La now 
avaUablr and nerOUaUONI for procurement to .uU 
th. Imm..tlate n'" of the ICC-718B Procram haTe · been In work for some lime. 

Adequate supplies of cradles, skids, and hOisting 
aURls have been procured. lbese are being utilized 
at Bell Aircraft, at Air Force Plant No. 38, and at 
Holloman Air ~velopment Center. TheX8-83trana
port "rrlage is being used extenalvely at all facilities 
to handle the RASCAL In the various teatlng statlona. 

The evolution of the warhead handllng I'qulpment 
has progressed to where It now Indudes an adaptor 
pan for uae In both an uaembly cart and a loader. 
The w;t.rhead loader ta a manually opented devIce 
capable of precision positioning of tlI:ewarhea.d In roll , 
yaw, pitch, tilt, elenUon, lateral translation, and ) 
IORlttudl..1 trans1&Uon. The usembly cart II a 
Simple caster-mounted framework arra",ed to hold 
the warhead at a convenient working height. 

3. X8-S3 TEST EQUIPMENT 

The equipment requlredtoproperlytesl, totrouble
.shoot , and, In general, to check out the electrical, 
guidance, aervo, and telemtterl", systema of the 
X8-83 18 be1na: manufactured lor an elghteen-tnt
position (station) plan. Three mobile stations Un
cludlng the R" D tratler) and four lilted olatlona haye ) 
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been completed and are now In use. Tbe remaln.tnc 
atatiOM will be fabricated and deilyered conUnuoualy 
until completion of the Ichedu.le In November. Four 
tHt stations are presently In use at the Wheatfield 
Planl; the lwo atatlona .1 AF Plant No. 38 and the one 
atatlon .1 HADC .re ready lor ...e In 1..11ne pllotl... 
parasite bombers. The test facUlties at the Wheat· 
field Plant are being expanded. The area needed for 
the eight teat stations required. for the XB·63 labora
tory 18 nearly complete. This area will have four 
teat atatlone In uae by 15 May 1953, excluding the 
additlonal two mobile stations. 

In add1t1on to the alore-mentloned leat equipment, 
an extensive research a.nd development program Is 
being conducted on laboratory and field-type lest 
equipment. The dealgn or Inertial \lUldance test 
equipment 18 nearly complete and .. ill soon be manu
factured tor Inclusion In the eighteen-test-posltlon 
(station) plan. Further work 18 beina conducted to 
streamline the test equipment for permitting greater 
flexibility with a resultant decrease in teaUng time. 

a . Status of XB-53 Test Equipment 

(1) Syatems Te.t Equipment 

The engineering design of the eighteen test 

_ SECnON D 

~--I 
statlone plu. the R .. D mobile ch",kout unlt has been 
completed, lne:ludina terminal guidance and inertial 
guidance teat equipment. I 

The R .. D mobile checkout unit .t HADe 
has been used to check out XB-&3. 040; .nd 0510. 
Two Ilxed checkout unlta have been Installed al AF 
Piant No. 38, and these are ready for use on X8-83s ) 
0613 and 0715. fwo mobile unlla are In use at the 
Whealfield Planl In testing XB-&3a 0811 .nd 0;12. 
In addition, two f1xed checkout unlt.l are in uBe at 
the WheaUleld PI.nt In le8t1ng XB-638 0813 and 0715. 

(2) Opentlo..1 Rede.lgn 

DetaU design is progresSing rapidly and 
.... ill be completed at an early date. Work on a mock
up of the operational ground support equipment has 
started and should be completed by 1 AU\IU8I 1953. 

4. DIRECTOR AIRCRAFT AND TEST EQUIPMENT 

Test equipment Is being designed to check out and 
test that portion of the director alrerart guidance 
system which 18 peculiar to the RASCAL weapon 
system. Included In this Is a 8-83 Simulator which 
will be designed to check out and test the Auto
Check System (ACS) In the director aircraft. I 

) 

I 

) 
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A. Introduction 

In forthcoming isaues of the MX·77e Quarterly phases. As a result of this evalUiiltlon, it Is expected 
Report , this sectlon ",Hi Include the prOlress that is that system deficiencies can be pinpointed so that 
bel", .ttalned tn the RASCAL flight te.t prognm correctlve development work may be undertaken. 
toward the development of the weapon system in 
accordanc. with eetabUahed spec11icallon. Partlcular A determination has been made of that (Hght 
attenUon ..11I be cUrected not only to the "end nault" Information, and methods of gathering tt, which 19 
miN dJltance accomplished at Impact, but also to the necessary to make a proper and accurate evaluation. 
accuracy and relLablllty of each of those systems and In accordance ....Ith these plans, the flight leat date 
lul»Yltema, both dlrector aircraft and XB·63, which from the Unal flights or XB·83s 0307, 0409, and 
contribute to thll " end relult" at any tim. durllll the 0510 are now being evaluated and will be presented 
prelaunch, launch. mldcouree, and terminal ntght In the next Issue. 

B. Systems Testing 

I.CENERAL 	 or com~naallon lor. interference and Inlenetlon 
between varioUS systems. Figure 38 ahow. the 

Acceptance t"tlre of the Bervo, guidance, and RASCAL teot area In the MIIIlle Labontory. 
lnatrum.-ntaUon Iystems for RASCAL la conducted 
In the 1oI1a.1I. Laboratory. TM. conallt. of maltl", A line setup of fixed t..t lltallona II b.l", con
tho neceoaary _djuatmenla and allJnmento to brl", structed where eight XB-83a can be almultaneoualy 
plloU... parulte bomber s,stema Into conformity teated. The stallone will be ao arranced that XB· 
with tho _lIcabl. lpeclflcallona by ..I", tho mtthodo e3a can be telted at varloua ataUona In tha followq 
u outllnld In appropr1&tl tnt procldurn. Whent't'er or~r : servo station for Iino lyateD1l l8lU, tele• 
• • ,.tem dUflculty 1& encountered. trouble ahootinl metering atation for telametartnc .,atIUlI '"ta, 
La u.n4Irtaken to dftermlne the cause. The nec.aaary cuidance statton for S... and L-band beacon .,.tem. 
corredlou an then m&de a.nd these ma, lftclude t..ta and guidance I,.teml teetl, and, finall" com· 
-tan cbupa to the UleDt nec....ry to lnaure poslte .)"Items alation for a compoatte .,atema t..t. 
(I) confonDIACe wllll.pecUlcallona. (2, cOlDpenaallon lbe final teet will be performed wtth _n .y.t...... 

for chance in tnl'lron.mlDl accompan,t.nc Ute lMtalla· ""copt power plant. operatlfl4l .lmullan&OWllrto .Imu

tlon of equlptllant and wit..... and (3) ellmlDallon 01, lat. In pon the flight plan 0( the portlcular XB-U ) 
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bet", teated. After alllyatema teata have been COm
pleted, til. XB-B3 .,111 b. tranal.rred to AF Plant 
No. 38 for tutioa with the power plant:. 

Until this arrangement of tHt stations i8 com
plete, sYltems testa of XB-B3a will be conducted with 
two mobile and two fixed ltatlons wbleh are capable 
of testing the servo, telemetering, and guidance 
syatems. 

2. SYSTEMS TESTING 

a. 	RASCAL No. Oel3B 

individual system. t••t. on RASCAL No. Del3B 
have been completed. ho composue systems tests 
were run, and. althou,h theee were not satisfactory 
for acceplance of the XB-63, invaluable information 
v.u obtained regardinc reHablHty. A third run Is 
scheduled for the next quarter, 

In addition to the normal production difficulties 
which neceasltate minor reworks and repairs , several 
developmental difftculuea were encountered and cor
rected throuah close coordination with the respective 
deyelopm~nt groups. These Include: 

(1) 	Drifting of the vertical gyro under slow 
erecUon - corrected by changing tJ\e value 
of th~ voltage divider In the power supply. 

(2) The phaae IhiU In the 5S· emergency dive 
Signal - corrected by adding a condenler 
In the programmer Junctton box. 

(3) 	 Nolle In the yaw command channel - cor 
rected by red..""t", tile yaw and pitch 
command moO.tlatorl. 

(4) 	The ~l.e comman. encountered during 
Interference cbeclLl. c:auaed by a drop In 
til. 400-cycl. Unt YOllaf. when th. USR 
.,..tem .... placH "ON" - corrected; by a do."" cbana" 

b. RASCAL NQ. 071$8 

IDC1IY1~1 Ipteml tMtl on RASCAL No. 07158 
are 71 per cent complet.. n ... tleta are procresl
tnc lIIor. IaYOrably tII&n tIIOH conelucted on DeI3B. 
Compl.uon 01 til. roma1ntnc t_,-. Includl", the 
com..-", 1,..11111 teatl. 1a expected in the nut 
quarter. 

n.. roUowUC 4nelopmental dUficulU.. were 
_rleneed and eorrtcttd: 

8IIPR·,! 
DCTJoNm 

I 

I 


j 

Figure 39. RASCAL Test Area In MiSSile Laboratory 

(1) 	Noise on the pitch surrace and In the "G" 
limiting loop - corrected by lowering the 
amplifier pin and rerout ing the "G" loop 
wirlnl[, I 

(2) 	Th. high command ••nsltlvlty In the com
mand package - corrected by a destgn 
chang•. 

(3) 	 Insufficient deflection of the relay antenna 
- corrected by a design change. 

(4) 	 Unstabtllty of the dtve reJay - also cor
rected by a deslen change. 

c. RASCAL No•. 0811 and 0912 

The Individual Iystems testl are 78 per cent 
complete On RASCAL 0811 and 80 per cent complete 
on RASCAL 0912. Prosreaa On til... RASCALS has Ibeen appreciably better than was experienced with 
previOUs XS-83e containing guidance equipment. Thill 
can be attributed to the follow ina: 

(1) 	 Fewer developmental dlfllcultiK hoive been ) 
experienced with 0811 and 0812. 

(2) 	 The deslcn chance. neceslary on previous 
RASCALS with guid&nce equipment .ere In ( 
corporated In 0811 and 0912. 

(3) 	 Recurring dWlI:ultlee were corrected within 
a lhorter tlm_. 

(4) 	Test work on the Urat XB-83ahaalncrealed 

thl apertence level of personnel. 


CamparaIt••yatema t-.. on both 0811 and 0912 are 
.cbMt1ed lot lb. neZl quart.r. 
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c. Flight 

I. RASCAL 

a.~ 

The flight teatJrll program provides an Inte. 
grated method fo r tesUng all XB·63s and is laid out 
In steps which start with the simplest possible ar 
rancement, and advances to the point where an oper
aUoMl warhead-carryin, weapon is under test. These 
teat Sleps are built upon one another in the following 
maMer: 

(1) 	Glide XS-63s art used to obtain data on 
airplane stability. and to test the recovery 
system. Plans Included use of 3 pilotless 
parasite bombers. (ThiS phase of the p ro
gram has been completed.) 

121 	 Powered X8-63s are used to test the power 
plint, ser vo, and the Model III X-band guid
ance system. This step takes in 19 pilotless 
parasite bombers , and actually consists of 
two parts: fa} High-p r essure power plant 
system which comprises the first live po
were-d X8·83s ; and Ib) turbine -pump po....·er 
plant system, which Will start with airframe 
No. 11. EmphaSiS will be placed upon 
aerodynamics, servo, and power plant. Pre 
liminary gulC:tance evaluation will begin with 
pilol1ess parasite bom~r No. 13. 

(3) 	S'artln« with No. 28 . mor@ extensive gutd· 
ance 'Hllng Will take place until al No. 35 
the Inertial system 18 tested in combination 
With the X-band system. ThiS step runS 
throulth No. 45 and also includes I@slmg o( 
the fuzll"lf[ sy"tem. 

(4) 	 Startl", with No. 46 . the warhead part of 
the wf'apons !lystem IS emphaslzeod. Simu
lated atomic .Ind chemlc.ll warheads are 
toted lhrou~h No. 74 . The 8-47 dlr«lor 
alrC'raft With Single operator gulmnce I. 
used throUfth No. 14. The 8-38 and 8-47 
,Ire both used for flrl,., plioUess pa rasite 
bombers No. 84 through 74. 

t51 	 Warh_d tnunc .It thiS sL&ge Is still of 
prnn,ny Impor'Unce With emphasIs shifted 
to chemical .... rh_eta. this tHt stepstarts 
with pHOUH. ~ra.lte bomber No. 75 and 
('onUnu" throuah Ule end of the prnenl 
R 	 " D procram. enell", wlUi pllotl", 
paras". bom~r No. 82. 

Testing 

Two RASCAL Pilotless Parasite Bombers, XB
63s 04098 and 05108, were flight - tested during this 
quarter. Both were powered by the high- pressure 
power plant system. Of the five "high -pressure" 
type XB·63s originally scheduled, three have been 
flight - tested. The performance results are shown In 
Figure 40. 

Except for the programming used, the flight 
plans for XB-63s 04098 and 05108 were Similar. 
Programming (or 04098 was restricted to the pitch 
plane. The purpose of this program was to obtain 
information concer ning the response of the servo
pilot/ airplane combination in the supersonic, tran
sonic, and high-subsonic Mach number ranges. Pro
gramming for 05108 conSisted of (1) elevatorposiUon 
programming during the unpowered portlon oC night 
for obtaining aerodynamic lona-Itudinal atabHlty par
ameters in the supersonic, transonic , and hlgh 
subsonic Mach number regloM, and (2) amall pitch 
and yaw attitude changes during powered fUght for 
determining the ertectlveness ot the roll stabillution 
system. 

Operation of the power plant, servo, and tele 
meter ing systems was satisfactory on both flights . 
Operation of the recovery system was satisfactory 
on only 05108. 

Table VD shows the purpose of flight for XB. 

639 through No. 20. 


b . 	XB-63 0409B 

RASCAL 04098, the second powered XB-83 
10 tw flight-tested, was delivered to HADe On Ie 
December 1952. and was launched 15 January le53. 
Flight test objectives were: (1) to obtain satls
fa.ctory sepantlon o( the XB-83 from the director 
a i rcnlt. and Ntil!llfa.ctory operatJon of the power plant 
and servo stabilization systems; (2) to obtain daLil 
concerniO(t al r frame! servopllot r esponae to pitch 
antr1e changes Introduced by the flight programmer; 
(3) to obta in vibration data: and (4) to obtain satts
fa.ctory operation ot the recovery syetem. 

RASCAL 04098 was launched at an altitude of 
.IpproXlmately 30,000 teet MSL, Ntisfactorlly separ
aline: from the d1rector aircraft. Power plant oper
atlon ..... s normal; at the end of the 81-second Umer
cont rolled boost period, a Mach number of 1.38 was 
.Ittalned at an altltude of ZD,700 feet. Servopllot 
operahon n..a AU.factory; the small roll dlaturbince 
Incurred at launch waa qulcklydampedout. Airframe/ 
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Predicted PerforllWlce Actual PerfOrm&llce 

...... ...... lias. lias. ...... Nu. 
Ralcal 

-iV 
....h llaDCe A1Utude ....b RaDce 

No. No. . ai_III.IlI. (IIISL1 No. INa..t.IlI.1 

:: 0.'1 ::: ~:= 
0.88 ••••

30,000 0.'1 0.88 2.00 
om 25,000 1.42 20.0 n ,tOO 1.22 18.0 
040fI 34,000 1.60 31.0 31 ,500 1.38 31.0 
0510 38,000 1.60 33.5 33,700 1.43 28.0 
OIlS 34,000 1.80 25.5 
0715 38,000 UO 24.5 
0811 51,000 2.40 52.0 
otl2 40,000 2.40 87.0 
1014 

Legeod 

Symbol Meanl", 

ID-P JUc!t-Pre••ure Po""r Plant 
LO-P Low·PreaSUJ'e Power Plant 
ft Recovery 
SAli 3·Asia StabillzaUon 
SPP StablUze<l Pitch Procram 
APP Aero Pitch Procram 

(StablUaalloD Dllco""ec!ed) 
STP StabUIzed Ya. Prosram 

Max. 

(r~~Sec. 

III 
1'8 
172 

Symbol 

ATP 
lIS 
AIlP 
KGC 
KG.. 
TGC 
U 
L 

Purpoae of Filch! 

U," 
U,L,R 
Bl-P,R,SAlI 
Bl-P,Il,8PP 
Bl-P,Il,8PP,SYP 
Bl-P, ..G", TGC 
Bl-P,Il,SAII,ARP,"GM 
LO-P,SAS,"GM,TGC 
LO-P,SAS,APP,ATP,"G" 

Meanl", 

Aero Yaw Prograzn 
Roll Stabilized 
Aero Roll ProlP"am 

Rail", 

;::; 
EleeU.Dt 
£l.ceUent 
Excellent 

Mldcourae Guidance Colllrol 
IlIdeour... GuldaDce Monltorl", 
Terminal Guldance Control 
Unpowered Gllele Bomber 
Locked Surl_ce. 

I 

I 

) 

j 

0510 
0409 

',00 

, 
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lervopllot r.poaae to pro I r a D1 III e d pitch angle 
chane" was obtained "planned. Inaddltion, vibration 
data waa oIltalned. AlIhousb the destruction .equence 
wa.a u plaMed, operation of the recovery .ystem wu 
not aU.factory because the shroud Unea of the main 
parachute tailed and lbe forward lnIitNmentaUon 
lecUon r.u demolished. The maximum Mach number 
na somewhat lower than precttcted, but the ranee to 
destruction wu 31 nautical mUe. u planned. 

Except for recovery of the forward equipment 
section, aU flight test objectlves were attained. 

c. XB-83 0510B 

RASCAL 0510B, the third powered XB-83 to be 
Diehl-tested, wu dt'llvered to HADe on 1 February 
1953, and ..... launched 13 March 1953. flight te.t 
objective••ere: (1) to obtain utlafactory aeparatJon 

of the XB·83 from the director aircraft, and saUa
factory operation of the power plant and servo ab. 
bUJzation systema; (2) to obtain aerodynamic longl
tuellnal ltabillty parameter.; (3) to obtain airframe/ 
.ervopllot rnponJi. to programmed pitch angle and 
yaw anal. changes; and (4) to obtain saUsfactory 
o~ratlon of the recovery system. 

RASCAL 05108 was launchecl at an altttude of 
approl:lmately 30,000 fNt MSL, aatllfactorlly lepa· 
faUna: from the director aircraft. Power plant ~r· 
aUon was normal ; at the end of the 85"sKond timer .. 
controlled boost period, a Mach nuGlber of 1.43 waa 
atLil.ined at an altitude of 31.800 fHl. Servopllot 
OP*ratlon wal Ntllfactory; the.mall roll disturbances 
Incurred durlna: the prosnunmecl ya_ angle c:h1nges 
were qulckJy damped Out. Airframe resp:>n.se to 
elewtor anale prosrammlne, Introduced for obtalntnc 
aerodynamic longitudinal liability data, wu oIltalned. 
Operation of the recovery system was aaUafactory. 

The mulD1um Mach number obtained with 
05108 waa lawu than precUcted but 'IrU h1cher than 
_lDed on tho lwo provlOua powered 1I1gh~. The 
ranel to "tructlon ... 28 Mutlcal mlln. somewhat 
1... than pl.nn~ 

d. 	B-l1/ f·80 al HADe 

P.nonn.1 form.rly ...tpod to the B-I7/F-SO 
and SHRikE plane. I~ .Ire tnt.....ted lnlo a 
newly form~ Gutdloce Group .Ul be r_ponalble for 
.u 	I'llduc. 1lA.DC. lncludJ.nl: work ont_u. at 
",lcIod lIB-U., director alrcrafl , and unflnlahed 
portlou 0/ the B-11/ F-IO FlIII'I TnllnC Prosram. 

Ourllll thlA qoart.r, th. CIIi.-..c. Croup ... 
prlmarll, conrl"'M .,it,,: 

• 	 BMPR·32 
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(a) AaalstlJ18 	 In the flrlng of two XB-838, as 

well .. lwo SHRIKE mla8Ues. 
 I 

(b) 	 Training on the complete RASCAL guidance 

system. 


)
(c) MocIIfylng the f-SO (Af No. 8484) raellr 

system &0 that Ita prelentatlon to Ole 
director aircraft w1l1 be Identical to that 
of RASCAL. 

(d) 	 MocIIfylng the f-SO so that It will be com
patible with director aircraft No. 4. 

(e) installing, arranging, and checking labora
tory guldince equipment to provide a com
pact and eflicient laboratory for future 
testing. \ 

(I) 	 installing s ..rch and relay anion.... on the 
laboratory roof to facJJitate F-80-to-labora
tory testl . 

2. SHRIKE 

a. General 

In accordance with the provisions of Contract 
W33-038ac-IU8i, the SHRIKE IIlght teotlng program 
was conducted at Holloman Air Development Center. 
New Mexico. With the launcblng of two chemical war
head teat vehicles during this quarter, the f11ght 
tesllng of SHRIKE mla.U.. was brought 10 a cloae. 

The last lwo Model sa" mlasn.. to under,o 
tllsht teeUnc. SHRtK.£ 2'713 and SHRIKE 2812. were 
fired for the Army Chemical Center. 

b. SHRIKE 2113 

Mta8Ue 2113 ... the lecond at three teet 

vehle!" acquired by the Army Chemical Center to 

teet warhead .eparatlon and to dlttermlne the dla

penIon pattern of chemical warheada under certain 

condltlona of rel_e, 


1
The warb_d In M•••Ue 2713, FI",re 41 , ... 

an Inort BW-tn>e I_leal with that 1..led In SHRIKE 

2111. ne nlghll..1 obJectlv....ere: (1) to demon
 (atrat. IUlance control 4Irl. the launchl", and mld

coune pbuft of 01&ht; (2) to determine the cU.per. 

.ton patt.rn 01 • chemtcal warh_d when .eparaUon 

occurs at & I&rtlcular .eloclt,. altitude, and 01pt 

path ....1.; and (3) to obtain .ucc.."", dntruclor 

.ctiOll and .oparallOll of tIIo .."'ad _lion. (The 

nm.d ... to be ,.el-...d at • Macb number of 
1.31 durtnc a 30- dI.e and at a prlUu,.. altitude of 
15,000 feet, approxlmalely 10,000 fHl abo.. tile 
terralo.) I 
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SECTION W 

SHRIKE 2113 ... launched 20 l.n..'1 leS3, .t 
a pr...ure altitude 0{ 30,000 leet and a launch-pol nt
to-target di-'ance of 22.7 nautical mlles . Jmmediate# 
If after leayine the launching gear. the m1asUeveered 
35- left of the desired course. (Since there wa.s no 
Internal ltlltrumentation in the missile, the exact 
cause of th15 sudden chance in coune caMot be 
determined.) The m juUe IltablJIzed on this course 
and at X .. 84 ncondl, a right yaw command caused 
the mla8Ue to turn 13.5 0 right, Indicating correct 
response (guidance-servo link) to a given command. 
At X .. 100 seconds. the timer In the missile lnitlated 
terminal clJ.ve. 'The dive angle aa.umedbythe missile 
wu 20· rather than the planned 30·. At X • 114 
seconds, a yaw command of 7.5· right was tr"ns 
mltted, but lnatead 01 1.S· the /light path 01 the 
missile chanced 30· to the right . It Is believed that 
the m.1Uunction at launch cleared itseU at this time. 
The resultant flight path was paralJeJ with butapprox
imalely 9.8 nauUcal miles west of the intended head
ang . The radar plot for Missile 2713 is shown in 
FIj!Ure 42. 

As SHRIKE 2713 ~pproached an altitude of 
)5,000 feet during: termlnal dive, the warhead ejection 
sequence was inltl~ted. At this point , it Is assumed 
that the aneroid !lwltch in the missile inltiateddestruc
tlon. although the pulse repetition rate oflhe ground 
radar wu chanced to the destruct frequency at nearly 
the same Instan!. 

Flight condlttons at the time of warhead deploy
ment were not entirely ,18 planned. Although the 
.Uilude of the missile was 15.000 fHl , as indicated 
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I 
In FlfUre 43 , the Mach number was approximately (the warhead was to be released at a Mach number of 
0.89 and the litchi path a",le waa 20· . (The litchi 1.31 during a 30° dive and at a pr osure altitude of 
palb _Ie I. tho .",le formed by the ta",enl 10 the 15,000 feet , approximately 10.000 feet abOve the 
tl1&ht path and Ita projection on a plane perpendicular ter rain); and (4) to determine the ballistic path of a 
to the radlua of the earth.) Owin& to the shallow dive warhead unU alter deployment. 
'ne1e .nd lb. chanee In heading, the IIIshI lime and 

ra"le ol the mLaIUe at deltruction exceeded the pla.n~ 


ned values. Flight tim. wa.a 140 .econda and ran&f SHRIKE 2812 wu Iltunched 23 1.nuary 1853, al 

was 27.8 nautical mUes. Predicted value••ere 188 a pr essure altitude of 30,000 fHt and a launch 

seconda and 24.0 nautica l mUe •. 8eeauaeofth. large polnt -to-target dIstance of 21.8 nautical mUes. 

dlaplacemonl 01 the I11gbl path, <Ukanla coverage 01 

the deployment sequence waa not reduCible. However, 
 Prior to launching, difficulties were exper
Aakanla .taliona obtained a bearing on the Impact 80 Ienced wtth the midcourae gulmn "-e computer and 
that the recovery crew had no difficulty In locaUng radar , the relay antenna system, and the command
the area. With approximately 75 per cent of the system. Theae troubles were corrected before the 
warhead unit, recovered, the surveyed dispersal area director aircraft entered the final leg of the launch 
WI found to be slightly smaller than expected. pattern, except for heading control which was trans 

ferred from the computer to the ground control 
statton during the final leg.c. SHRIKE 2812 

At X • 10 seconds, the "fire" switch was en Missile 2812 vn.s the last of three test vehicles 
gaged as scheduled In the launching: procedure andacquired by the Army Chemical Cenler. The firing 
the guidance operator started the 10- second countof 2812 concluded the SHRIKE fl lgh. lesllng program . 
down which precedes automatic r elease ofthe missile. 
In the Last few seconds, the operator at the launchThe fllghl le.1 plltnnl", {or SHRIKE 2812 was 
panel noticed that the indicator light for hydraulicthe same as that for 2713. However , the warhead 
pressure in the miSSile went out, indicatlng that thecontained tnert OS-type 'oomba with active fuses. 
pressure had dropped below the minimum operatingOne Wl1t of the warhead contained an S-band beacon 
pressure. Before the launchl"i sequence could beto provide ror radar coverage of the baUistic piilth 
interrupted, the computer countdown was completedafter deployment. The (Ught test objectlves were: 
and the rocket motors tired.(lJ to demonstrate guidance control during the launch 


mc and mlcicoune phases; (2) to determine the dis

persion pattern of a chemical warhead when separation The missile, on leaving the zero-length launch

occur . at ~rtlcular conditions of velocity , altitude . Jng rail without su1Ucient hydraulic preasure, im

and flight path ancle; (3) to obtain successful de  mediately entered an erraUc dive. When a pressure 

structor action and I~ralion of the warhead secUon altitude of 15,000 feet was reached, theanerold.witch 
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Inltlated _rucllon of lIIe mlulle and deployment 
of lIIe bomb 1 ..<1. Apln, lIIe deployment .equence 
funclloned as planned, and the bombe .ere deployed 
.llIIout Interference from mlS.lle debrl.. Nlnety
four per cent of the bombs were recovered, Figure 
44, In an ar.... approximately 800 • 2500 feet. 

Aakanla coverace was complete, Indicating that 
at the time of breakup, the Mach number was 0.86, 
the absolute ailltude was 14,038 feet, and lIIe flight 
palll ansi. was G5". 

Both X-band and S-band radars lost track of 
the miaalle Immed1ately alter launch. Guidance can· 
trol wu not establl.hed. Range from launch point 
to destruction was 3.9 nautical mUes. 

Ffgure 44. Recovered Unit of GD Cluster Bomb, 
SHRIKE 2812 

APPENDIX 

Trip Reports 

Th .. large number of visits made to subcontractors and vendors, and (or l1alson purposes, has made 
It tmpr.u:tu,'al to list all trips. The following are representatlve of the more Important visits: 

WADe and AWe, Wright Field. OhIo; HADe. Alamogordo. New Mexico; Spedal Weapons Center. 
Kirtland Air Force Base, Albuquerque, New Mexico; Offutt Air Force Ba8e, Omaha, Nebraska; Patrick 
Air Force BaBe, Cocoa, nortda; Eglin Air Force BaBe, Valparlso, florida; Photo Record and Service 
elvislon, Penta.col1, Washington, D. C.; Consolidated Vultee Aircraft Corporation, San Diego, California; 
Doetnc Airplane Company, Seattle, Washington; North American Avlatlon, lnc1ewoocl, California; Convair, 
Fort Wortb, Texa.: Liquid PJ"OpC!Ili.nta, China. LaJr.e, Callforn1a; Benson Manufacturing Company, KanN.S 
City, Mllaourl: AeroJet Engineering Corporation, Azusa, CalUorn1a; Hillyer lnatrument Company, New 
York, New York; Delma Victor Company, San Carlos, Calilornla; Kol1atnan Instrument Corporation, 
Elmhurst, New York; Rahm Instrumenta, Inc., N~ York, New York; Reeves Instrument Corporatton. 
New York, New York; Vickers Inc., Detroit, Michigan; Frank G. Hough Company, Libenyvllle. IllinOIS; 
and Baktr-Lull Corporation, Minneapolis, Minnesota. 

Dt.atrlbYUon of W. repon hu been 
made 10 partaA andB. and Abatracta 
10 part C. of 1M US R • DB GuIded 
llIull. Technlca11nlorawlon 0\.
trtlNUon l.Iat No.2. MML 200/2. 
dated Ie February li53. ) 
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11I'.ODUCnOIl 

1. 	 D!l!CRIPTION OF WEAPON return 18 relayed to the director alrcralt where it Is 
d1Iplayed on indicator.. An operator tncka the 

a. 	RASCAL - Proloc:t KX-7781~ target echo, and senda guidance commands to the 
RASCAL via the microwave rrlay Hnk. 

RASCAL 1.0 a roclIet-pOWortid. oupOraonlc. air· \ 
to-••riace pUOII... pa....lI. bomber. WelCblnl The gu idance .ystem just described wUl be us ed 
18.800 powwIo. lt arrl.. a 28oo-pound warhead (with on the f1m1 weapon system. As an interim measure 
prov..lona up to 5000 pounda) at apeedl corre.ponding for the early R &t D p1lOI:le38 parasite bombers, a 
to Macb 1.5 to 2.S. 1IantI. 1.0 75 ...tlcaIIllU..; radar m ldcourse guidance will be used In place of the 
accune, - !O per cent of the pUotl_. I»raalte nonemanactng system. 

bom~r. ehaU ha., a burst acr1.ll. wlWn UOO feet of 

a Yertleal Unt thrCN&h the lartet and .t an altitude b. SHR[K E - Protect MX- 'l76A 
wIthin pI.. or min.. 500 fHl of • prtldetermlntld 

altltude. Principal dI.,..,.I""" Include: Ionat/I 32 
 SHRIKE, a smaller mlssUe of cruc i form canard 
f...., d.Iam.er 4 feet. and maximum borlaontal span configuration , has been designed to test component 
17 IHI. designs and. misstl e . ystems directly applicable ( 0 

the Luger RASCAL. 
The 8-47 ... _ dHlpttid the lIf1t priority 


eIIroctor aircraft with th. 8-38 and 8-52 10Uo...... In 
 Length Is 211 Inches; diameter 18 21 Inches; 
or.r. F~r th, pr.em, only Ba471 andB·38a _01 be wine span Is ~2 Inches; Cross weight Is 3500 pounds; 
cOftIldeNd. For R , D ..e. 8-501 will be uotld .. and the range iJI 50 mile. at approximately Mach 2.0. 
director alrentt. 

SHRIKE Is pOwered by a rocket enelne In 
A Uqvld roclIlt pOW.r plant (wblte lumln8 nitric corporaUIlI two 1500-pound, acld-plollne thrust 

acId IUICI ....,11n.) ouppIl_ 12.000 poundo thruot lor a cumber•. Tnek-command guidance equipment pro
abort period to ICc.l.rato tho pUOII_ parealte .Idee mldcourse gu tdance. 
boIIIbe, to ....ncnuc nlocttyand ••1II&11.r 8Ulltain· 

InS _. 4000 powwIo. to malnlalO thl.o ••loclly for I
2. STATUS OF Ft.IGHT TEST PROGRAM u.. _r aI !be fitpt . 

a. RASCAL 
ClIII_. of th. pUOII.. .....11. bomber IJI 

lCeompitalled .., a _,", l1li_' _10., and 1A atrle. of RASCAL " gUde" bomber. ha. been 
• ....... relay ..... c_mud 1)'01_. Tbe dlroclor 
 laundled to tnt launch par openUon, aerodynamics . IlI'craft __ to • ~.rm_ laUDCh point 

_bUll,. and recogery ')'8tem, Tbe .econd and third:
""1III1Ia ...... kIII-.................. comlNlJol;.yotom. D-n. were launched durlnC thl. quarter . Fllcht1·0.,'el, priOr to lauadl. lIIfonutiOD raprd1ai t"llnC detaU. aro reported In Section m. 

1lI'cra/t ftloctty....... 10 ....... 11<:•• IJI fOllInlo lb. 

RA8CAL ............. lOIUal '-UOD _ for !be 


ali 'M"• .,-leal. n. pUau.a "IUU. bomber b. m!!IG 
III _ Il1o CGMIGI of Ibla -roc- """'" th. IDIAI
............. of !be 0"",. At a ~....._ ...... WUb lb. launcblnS 0( two chemIcal ...rhead 
'I'OIB tarpt. tile ....... .,.... caua. me •....ohlel... "IUU.. 2113 ..... 2812. on 20 ancl 23 
IlA8C4L 10 _. a 10· .... .... iloart"I!be IllN1ry 1i$S. tho 8HRIJ(E fil&l>t ''''InC prOS..1D .... 
_ .... IIIe ~ ID Il1o _ of tbe pUOII_ b...,.,pt to a c1_. Tbe r"u11o of tho chemical _ .. _ w___ tbe ............ 1110 
~ .....h~ t..18 .r. OWIImuI&OII In SectIOn m. 	 Io 
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