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The Rascal Weapon System I 

The Rasca: (B-63) Weapon Sylltem III an air ­
borne Instrument of combat designed "To provide 
strategiC bomber aircraft with an IncrealledcapabUlty 
for attacking and defltroylngl'eavllydefendedstrateglc 
targets". • PrlnclJ:al elementa are: (1) the B·1I3 
pUotless bomber. (2) the d1rector aircraft, ('.I) 
s.lpt'Ort equipment, and (4) training aids. 

The B·1I3 Is a rocket·powered, luperaonlc, 
alr-!;>-surface pUoUess parasite bomber. Weighing 
18,500 pounds, 11 carries a 30<X1-pound warhead at 
speedsinexCeJ8 of Mach 1.0, wlthmax1mumln exce" 
of Mach 2.0. It has a ranI. of VO nautical mUes, 
and an accuracy, baaed on 75-nauUcal-mUe rangEr, 110 

that 50 percent of the pUoUess paruite bombers 
shall have a burst strike within 1500 f~tof a vertical 
line through the target and wlthJn plu. or mlnlll 
405 feet M.S.L. of a predetermined altitude. Prin­
cipal dlmelllloni of the B·153 are: lensth. 32 leet; 
ellameter, 4 feet, and maximum horizontal span, 17 
feet. 

A rocket power plant UlInC white IUUllng nUrlc 
acid and pSQllne propellants .tupplill 12,000 poundl 
thrust for a short period to accelerate Ule pUoU... 
para"lte bomber to supersonIc velo.:ity during Its 
climb to altitude. For the remainder of the llIaht. a 
Imaller sl:ltalnlng thrust 0( 4000 p:)UIlds I. uaed to 
maintain .upersonlc speedi. 

• "Mllltary Cllaracterlltlcs for a 	PUoUea. ParuUe 
Bomber", SAB.51-BI. 14 December lUI, Dlrec­
torata of Requirementl Hq. US...F, and "Develop­
ment Dlrectlve" No. 0027.... 1, 4 February 1952, 
ARDC. 

Our"'g the gyro-fltabUlzed mldcour.e portion 
of the night, a range· computing lnertlPl guidance 
system computu the distance traveled and caUle! 
the PPB to enter the terminal cUve automaUcally. I 
During the terminal portion of the flight, a radar 
relay and command sy,tem enable. the guidance 
operator In the director aircraft to fiend course 
correction .lpa1s to insure a strike within the 
required acc-uracy. 

The c·se strategiC bomber has been de,.lpated 
Ule first priority director aircraft, followed by 8-47 
and 8-'52 bomber aircraft In tha order. For the 
present, only 8-36's and B-47'. will be conSidered. 
For research and development testlni, B.50', wUl 
be uaed as director aircraft. . 

In a typical milston, tho director aircraft, 
ualnl a standarcl navlptlon/bolnblng rajar ,),stem, 
proceeds to a pudeterrulned launcb point. Imme· 
d1&tely prior to launcl" information reprdinC atr· 
craft velocity and range to tar,et 11 led Into the PPB 
and lerves u InlUal condltlon data for Ita non· 
emanating inertial IUldance sj'.tem. The mluUe 
I. under control of this gravlty·referenced .y,tem 
durin, the mldcour.o ))bue of the fl1&ht....t a pre­
determined rqe from tarset, the mlnUe'. Inerual 
.ystem caUle. It to "",.ume a SO· termln'. cUve. 
During the ellve, an unattended ..arch radar In the 
nOli oi the mlllUe llium",.,tes the target, and the 
radar return 11 relayed from the mlllUe to tho 
dlr~tor aIrcraft where It I. dllplayed on an Indicator. 
An oper;:tor tracuthe mll/!!le'. fll(ht to target, and, 
by .en~lng f\l!dance comllWlda to the mllllIe, mws 
IUght eorrecUo".5 to the dive path to ..,ure a .trlke 
wlthJn the required accuracy. 

.' 
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SECTION I 
SUMMARY 

.... """ ~-,. 

A. Historical Summary 


The Rascal project was Inltlated by the AIr 
Materiel Command, USAF, on 2~ AprU 1~4&, u a 
study program for the conception of a suhsonlc atr ­
to-surface pllotless parasite bomber te. be launched 
from bombardment aircraft. Thls program was 
later amended to Include a supersonic pllotless 
paraSite oomber; eventually the subsoniC phase wall 
dropved• 

In January 1~48, Project MX-77G was d1vlded 
Into two concurrent programs: 

MX-77GA (Shrike) - Design, develop­
ment, aM fabrication were started on the 
Shrike mls&Ue, a lupersonie Rascal teet 
vehicle with a toO-mUe range and load­
cc.rryJ."lg provisions for warheadl up to 
2000~. . 

MX-77&B (!Weal) - Work Inlt!ated in 
1~4G on the development of a ra.dar-relay 
guidance erhtme for R-.cal wal Con­
tinued. A. simulated director and pUot. 
leu parulte bomber flylni team, uti ­
lIztna- two B-17 aircraft, Wall equipped 
with an experimental Ralcal rutdanee 
sy.tem. RetlecUng the teet relultl from 
tllll1 ~ of the prOiram, an improved 
.y.tem for inltallatlon tn a B.l'l/F-80 
(Ilmulatlng a dlr~tor L'Id ~1'!lUe com­
bination) urcraft YnlI developed. This 

system. with certain refinements, Is now 
belni flight-tested In XB-GS pllotless 
parulte bombers. 

In the Spr1ng of 1~50, Alr M;.lerlel Command 
authorized Bell Aircraft to proceed with the detaU 
designing and fabricatiOn of mlnUes. 

The Ra.cal/Shrlke program wal subsetluenUy 
accelerated In August '~50. In December 1~51, the 
Air Force aMou."1ced that the producUon Ra.cal PPB 
would be de'lgnated the B-&3; early R , D missiles 
would be called XB-&3'I. 

In February 1~52, the Rucal prognm wu 
again reoriented to attain a B-n for ute by the 
mUlary In 1955. Thill B-GS wW be u proPOlled in 
the Bell AIrcraft feulbUlty proposal, dated 10 Jan­
uary 1952, and shall be capable of belne launched 
from a DB-3& airplane. 

Thol MX-776 proa-ram puaed a majormUeltone 
In September aS2 when the nut XS-&3 pUotle.. 
par-uite bomber waa releal'led from a DB·~O dlre.:tor 
alrcr.!t to fly under Ita own power. In January lGS3, 
the Shrike night-test proiram, which inclUded 31 
minUet, waa 8uccellfullycompleted. "r.Ieexperlence 
gained from ''111 proa-ram 11 now being applied to the 
XB-G3. ity the endof 1~5~,twoa-Ude and four powered 
XB-&3's had been lallll"h3d; the last had full ruldanee 
eltulpme~~. 
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B. Project Status Summary 


TH~ FIRST OBJECTIVE OF PROJECT MX-776 
IS A WEAPON SYSTEM CONSISTING OF A B·63 
PILOTLESS PARASITE BOMBER (PPB) CARRIED 
AND DL~CTED BY A DB·36 DlRECTORAIRCRAFT. 
THE PPB EMPLOYS AN INERTIAL RANGE COM­
PUTER, AN X-BAND TERMINAL GUIDANCE SYS­
TEM, AND ASSOCIATED EQUIPMENT. LATER IN 
THE PROGRAM A DB·47 AlRCRAl"T WILL BE USED. 
EARLY IN 1:>52, A COMPLETELY NONEMANATING 
GUIDANCE SYSTEM WAS ESTABLISHED AS A BASIC 
ULTIMATE REQUIREMENT fOR THE PPB. THIS 
REQUIREMENT WILL BE SATISFI~D UNDER LATER 
PROGRAM OBJECTIVES. A CHEMICAL WARHEAD 
CAPABILITY AND AKu-BANDSEARCHRADAAWILL 
BE DOVETAILED INTO THE WEAPON SYSTEM. 

• • • • • • • • • '. . • • • 

Development lItUQleS are under way in an 
effort to simplify the XB·63 servopUot system by 
eliminating the roll-rate gyro from the roU system 
and the g-lImlting acceleMmeters from the pitch and 
yaw systems. 

Environmental testing of the PPD servo mock­
up No. 2 has been completed with excellent results. 
T!:~ tests conducted In this quarter Included five­
degree-of-freedom computer runs at temperatures of 
.160' F and higher. The feasibility o! converting this 
mock·up to conform with Model 56F mluHes 13 
:'eing studied. 

Inittal temperature and vibration tests onproto­
type series "e" servo valves have Indicated that It 
may be advantageous to replace the present servo 
val~es with the series "c" valves. These valves 
feature a Bell-designed diaphragm which effectively 
Isolates the magnetic circuit from the flow of fluid 
from the nozzles, thereby eliminating magnetic dirt 
particles t.'lat ordlnarUy cause fallu.res In flapper-
type valves. 

A Staff QUlcer's Orientation course on Project 
MX-776 was started. Instruction covered the opera­
tlon of th~ Welpon System and compone'lt p:&rts. 
Clallsroom Demonstrators tor the PPB and director 
aircraft have been c:onlpleted and are being used In 
the Orientation Program. Tl1Is program began at 
Bell Aircraft on 12 Jul - 1~54 and will continue untU 
22 October 1954, AIte; this date, the delnonltrators 
will be used by the Bell Aircraft Servlceard Training 
Section as training aids In the Training ~rogram at 
LOwry and Chanute Air Force B:ses. Thebreadboard 

model of the &ll-deslgned Opttcal Radar SIc::Jator 
has been ur.ed to demonstrate the "blowup" of the 
target -radar picture during the terminal dive of the 
XB-63. Procurement specifications for this unit, 
which conta1r.s computer,controlled mapdrlves,mov­
able cursors, and a superior optical 8ystrm, hale 
been completed and initial negottatlons witha qualified 
optical 8ubcontr..ctor have taken place. 

Phase II of a plastic materials study was started, 
comprising the Investli1ltlon and deSign of the aft 
wing and other selected portions 01 the a-!l3alrframe 
from fibrous glas8 12minated Pla.StlC materials. 

The climatic test program was successfully 
completed at Eglin Air Force Base. In this program 
XB-63 No. 18 was subjected to Rain, Temperature, 
Humidity, salt Spray, Sand and Duet, and Solar 
Radiation to determine the environmental Umits of 
Internal components of the XB.e3 when various ex­
ternal environments were Imposed. The primary 
objective was to obtain information to be uaed In 
esta:'lIshlng climatic end limits for qualification 
testing mlssUe components. The secondary purpose 
was to observe mlssUe performance under extreme 
climatic condition. 

Design of the prototype, Radar Guidance Opera­
tor Trainer ROOT, (DB-47 verelon)1s complete except 
for the permanent-typo shipping crates. Design of a 
DB-36 station for use wlth the RGOT hasbef'n started 
and wUl be completed In time to allow manufacture 
of this unit by August 1955 (initiation of guidance 
operator training). 

Changes In telemeterlng instrumentat!?n were 
7'\ada on all of the remaining Model 56B PPE':; 
through No. 28. ,These changes consisted of addln, · 
continuous telemeterlng cbaMe1s to the power plant 
instrumentation to obtain Worlllatlon on chamber 
pressures, fuel prell5ure'S, anG oxIdizer-pump dis­
charge \presau.res. Provisions were also made to 
telemeter rocket firing, and turbine-arming and 
flring.swltch actions. To provide for the contlr•..:ous­
channel telemeterlng of thue items, lome of the 
leas critical dab. were removed from continuous 
channels and fed to a commutator. The enUre tour-
char.'lei telemeterlng system scheduled to be used in 
PPB's 48 throuih 84 has been reviewed to conform 
\-I1th changes In flight plMnlng. Tel,meterlng of the 
w.l.rl,ead fuz:ln~ system ~d a mon1torin, clrc\.lt lor 
the crystal currt'lt of the USR wero added. The 
matching netW(.lrk for instrumenting the PPB for 
Im~ct data has been completed and U:e initial 
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installations have ~en accomplished. This wUl 
provloie for the monitoring of data from the MC-3CO 
fuzes in aU PPB's equipped with the 16-cha.:'lnel tele­
met:!t Ing system. 

Design revisions are nearly complete for the 
nose and ait body of the F-89C airplane "hleh will be 
used to simulate tile XB-1i3 In flight. An analysis 
report covering the ma!or structural changes to this 
aircraft Is being prepared for submittal to WADC 
during the next quarter. 

More than one·thousand slmul3ted 8-63 lllghts 
have been made to determine the combined effects of 
mldcourse errors, terminal guidance errors, and 
delayed tarbet recognition on the d18perslon of ground 
burst against Ideal point-targets. Tile resulting data 
I.,dlcated that for each given condiUon of weight, 
velOelty, and target recognition, 11 was 'posslble to 
establish, In a horizontal plane at 80,000 feet, an 
area CIf terminal dive inlUaUons wherein the miss­
distance was less than 1500 feet. 

The Boeing Airplane ComtUny has completed 
the aerodynamic and compatlbillly tests utilizing 
DB-U, serial No. 51-52n, an~ a simulated pilotless 
p:!.raslte bomber. On 3 September 1954, the DB-n 
:md the simulated PPB were transferred to Edward6 
Air Force Base where extensive flight tests are to be 
conducted. Since this DI\.47 Is Slruct!:rally equipped 
to launch ?PB's 11 wUl be used to d.:op the Simulated 
missile alter the Air Force flight eVll.hution I~ rom­
plete. The DB-47 Is scheduled for dellvery to Boeing, 
Wl.chita, early In January 1955 for installation of 
Rascal g-..:Idance equipment. 

The first set of Model 110 guld1nce system 
components fabricated by Bell Aircraft was installed 
by Convair in the DB-36 director airplane, serial 
No. 51-5710. Tho second set 01 Mociel11~ guidance 
components was installed by Boeing In the DB-47 
alrplan.. , serial No. 52·5220. A set of ModeJ 110 
components was delivered to Convair late in July 
IQ54 for installation in the second DB·38, .erlal 
No. 51-5708. 

Studies to Imp.ove the performance ind re­
llabUIt)' cbaracter18Ucs of the Rascalgu1dance system 
have met moderate success. These atudies Include 
an indirect bomb damage assessment (lBDA), a sta­

blllzed aute-matle tr~ck1ng relay antenna system 
(SATRAS) and a high power unattended search radar 
(USR) system. A prellmlnary design of an IBDA 
marker unit has been completed and Is ready for final 
packaging. This unit will provide range marks on a 
plan position Indicator to determine the distance of 
the mlssUe from the target. Fabrication of SJ.TRAS 
prototypes Ie cont!nulng concurrently with the fUght 
~valuat!on of the laboratory model of the st'lbUlzed 
version of the relay antenna syste~ Spectrum 
dUflculUes during high-power operation of the USR 
system have been Isolated. The pulse transfcrmer Is 
being redesigned tn Increase rise time of the modu­
lating pulse and thereby eliminate th1tl diUlcultl. 

An .pproach for ccntrolUn;; the teMperature of 
the Inertl~ guidance compartment In the ultimate 
weapon system has been flnallud. Also for the 
ultimate weapon system, Inlttal-conditlon data for 
three targets can be set lntc. memory cirCuits be­
fore take-off, thereby allowlr\g an operator to choose 
a target during tr~ prelaunch perIod t>y adJusting a 
selector switch. A three-axis hydrauliC test table 
for evaluating the pJatiorm of thft multlax1s inertial 
guJ<iance system VoUI put In operation in all three 
axes. 

Owing to w'''lIplalllable power plant JIIalIunet:"'ns 
lIubsequent to the launching of PPB's No. 10111 and 
1117, these mllwiles became lnoperaUve she. tly alter 
UI seconds. None of the flight objectives were 
satisfied. 

A "erles of captive flights was run on XB·8S 
Nos. IG, 21, 22, and 24. These tests pro,re5sed to a 
point where operatlon of all s~stema waa considered 
satisfactory. Opera\lon of ppa No. 22 wall considered 
very good 0:1 Its flr3t captive fI1ght and It was con­
sidered l"cady for a launching. PPB NOli. IG and 21 
were modified fer afree-droplaunehconflguraUonand 
hot nr~lglI ",ere scheduled for early October IG54. 

At HADC, a program to establish compatibility 
between Model 511F mlllllles and DB-30/Da-4'ldirec­
tor aircraft III being conducted. Both typell of aircraft 
and PPB No. 48, to be ulled inth1a "mating" program, 
,.,~re delivered to HADe. I'reUmlnary InspecUt:: 
wo:-k. incorporation 01 aervlce lUts. and tunctlonai 
checks hav~ been made on director aircraft and 
missile equipment. 
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-n­
c. Facilities 	 il 

1. GENERAL (5) Design ::'\d fabrlcaUon of tra1n1ng aids. 11, 
Various facUiUes are operate;i hy nell Aircraft (6) Training of Air Force persoM.I and an XB.&3 !1CorporaUon in developing, zcanufacturlng, and testing Training .Program. 

the Rascal Weapon System. Principal acUvtues and 
locaUons are: research, development, and r~search 
tllght-tQstL1g at BeU Aircraft's Whe~t1leld Plant near 
Niagara Falls, New York; rocket engine and B-&3 
systems tesU::g at Marby AF Plant No. 38; and final 
flight testing of the Rascal weapon at Holloman Air 
Development Center, New Mexico. 

2. FACILITIES IN THE NIAGARA FRONTIER 

Rascal weapc.n activUles .1 Bell Aircraft facUlties 
in the Niagara Frontier area include: 

(1) Deelgn and manufacture of Rascal mlssUe•. 

(2) 	 Desl", and fabrication of equipment for, aJ1d 
the modtflcation of R&D oUId trainer aircraft. 

(3) 	Design and fabrication Of fr\1ldance equipment 
for operational director aircraft. 

(4) 	 Design &.1d manufacture of ground support 
equipment. 

Figure 1. Bell Aircraft Plant at Wheatfield, New York 

a. 	Wheatl1eld Plant II 
The Bell Aircraft :aclllty at Wheatfield, New 

York, Figure 1, Is the nerve-center of the MX-'l'16 
Program. This plant with Its engineering and manu­ lJfacturing auxl..llarlea fUl1illa the requlrementa for 
both developing and producing \dI1t. of the Rascal 
Weapon System. The Wheatfield Pla."lt Is located 
adjacent to the Nlapr. Falls Munlel~ Airport U 
where extensive development fllght-tettin, II con­
ducted. II 

Rocket retearch and development is c:ente:~'t! 
at the Wheatfield rocket te..t facUlty where 13 test 
cella and ueocated control rooms are In use. Data Ifrom theae test cells are recorded in a centrally 
located instrumentation room. 

b. AIr Force Plant No. 38 I 
Air Force Plant No. 38, a major teltUlg facUlty 

operated by Bell Aircraft, la located approxtmately n12 mUet from Bell Aircraft'. Wheatfield Plant. Thla 
teat area, formerly uted for tho! manufacture and 
storase of TNT during World War D, Is used for 
telUna- pUoUeell parulte bombers, rocket powr U 
plantt, and component parts. The plant contlata of 
58 earth-covered concrete Igloot, telt ceUt, oUlces, 
raUro:d d:!!.R=" lI'Jrfac~d ro,d., SIO~er line., and U 
varlout lupportlng in.Wlations. It exi.tl clUefly for 
the production acceptance teetine of XB-&S po ...er 
plant., and for checking the variOUS syatem. of 
XB-&3'1 ~tore they a~e tlUpped to Holloman All' II 
Development Center. Atr Fnrce Plant No. 38 I. 
allO u,ed II l. proving ,round for Ru.:al ground 
handline equipment. II 

During Wt quarter, .everal con.tructlon aeU· 
vltle, were undertaken or completed at AF Plant No. ~I I 
38 in IUpport of Project MX-'l'l&. 

I' COll.ltrucUon of the new SOO,OOO-gallon re..rvolr 
b.,-.lt, Flrure 2, la c:onUnu1l\i and .hould toe completed 
in the n.xt q~~ter. Tht. tank wW be fWlld cont!­
nuoUily to ensure " two-day supply of water, and to 
permit peak loads to be drawn by the 500-iPm pwnpa 
already !',.atalled. The revln" water dlatrlbutton , I 

8 El le,.#Hwtzft .;caPItulO_ --------------------------' -'1~ & ~5~!e~R~6~ 	 II 
~ 

~ ____ 	 , .Ac ~' ••------~~~_:_':";""~~_:_-__::_--:-.--:---~~r.~-:'7", ... 
..., 	 ~,,""""' t ... ~(~": .. ,,"~l ~ ... . - ,.. l ,'" - ' .. ..... .. ~,.~~~~~ II~~." ~' " 

-; ~ ... ' " :'.....··~ ... f ·~ A.- .:!'::-.... 	 ... , .. ­
::. ~~ ;_'6 .£.... ..~;;-~£.~~ .:- a .. _~!\.. "~~_ .. ~:..'. ~ ~ ~ :-',_ \~ ~:, 



t [ 
t. 

t!f 

r 


J 

1 ~ 

f• 

[ 

I 
I 
I 
[ 

l~ 


r 

r 

r 

I 


I 

f 

I 

IrfI .. 
I D
h 


--------------.-------------------------------------~-.~ 


syeot"l" provides loops in t.'Ie water lines so that 
prt:,tI.lN- losses are decreaaed. In emergenCies, 
the loop,~ will allow sectlons of tho line to be shut off 
without 'J!ectl'lg supply to other test cells. 

An addition to teat cell R.3, Fig-.u-" 3, Is under 
construcUon. A new observation and control room 
with an additional .:elllor thrust chalnber llring wlll 
double the testing ca~clty of thL uea. 

A new quonset ceU Is being erected at the £·7 
test area as shown In Flrure 4. Thill ceU wUl be 
used for development testing and evaluaUng the BeU· 
deslgned turbine pump for XB-83 mlssUes. 

Contract. have been awarded and work wUl800n 
I:e started on a 3•.5.kv electrical substatlon. This 
substation wUl prov!!!: a more complete dlstrltr.:tlon 
and balance of electrical power In the test area. 

Contracts have also been awarded for eon· 
structln~ additional tankage and pumping facUlties 
for the acid storage area. TbJ.wUldouble the present 
acid storage facUlUes. 

Drawings ~e 80 percent complete for the 100· 
botUe central nrtro,en .torace eystc:m, Inelud Ing plplni 
neceuary to carry nitrogen from the maln ea.eade 
to each of the telt ceU.. TbJ. sy.tem wUI ensure an 
adequate .upply of nitrogen at each telt unit. The 
nitro,en bottles have already been delivered for w.'I 
new ,toraie .y.tem. 

, 

FIiUre 2. New Reservoir Tw, AF Planl No. 38 

SECRET 

3. HOLLOMAN AIR DEVELOPMENT CENTER 

Flnal flight testing of the Rascal Y.B·63 Is being 
conduct~ at Holloman Atr Development C e n t e r 
(HADC), New Mexico. Captive flights of pUoUess 
parasite bombers, guidance testing and evaluation 
with DB.50 and EF·80 alrcraft, and flights to famU­
larlze Air Foree persoMel with varlous upect. of the 
weapon system are also conducted here. 

, . 


FIiUre 3. Addltlon at Test Cell E-3, AF Plant No. 38 

Figure 4. New QIIoMet Hut lit E-7 Test Area, ~ 
AF P1a.lt No. 38 
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Laboratory. shop. warehouse. and mlunE! assem­

bUng and servicing (acUtUes are avlUlable at HADe. 
A3!w1ta c1t,etheodoUtes and amobUe r.lay tele­
metering staUon are Installed for 1..'1-fUlht Inltrumen­
taUon coverage, Inatrumentatlon data from acheduled 
teat maMa are reduced and fOnrardM! tl)~evelopment 
groupe at the Wheatfield PlI.nt tIO that pertinent data 
which may aiiect de.1gIl. performance, reltabUlty, 
and safety of the weapon syatem are Integrated Into 
the development program. 

To permit the testing ot four XB·tl3'1i per month. 
18 teat pollUOM (ataUOI1l) arl required. Of the .IX 
fIXed teat poslUons pl$'JU\ed for HADe. five are in­
stalled and In 11M. InttallaUon of the sixth stiUon 11 
under way. Tbs R&D mobile chewlot u:!t. located 
oppo.lte StaUon "J" In the main laborato~y, 111 being 

U8ed to eheck out XB-t13 No. 4r. during Phue n of the 
Interference Test Proaram. Hf 

Faculties for the K-'Ylltem bench teat set In the 
main laboratory area have been completed and are In 
ule. nl 

The facUI11es required at HADe by Convatr and fl ! 
Boeing for thetr portion of Project MX·'17t1 baye been 
cODwleted. 

To au~ent the storlie faclllUes in Bu1ldlnJ 823, n 
an additional 4800 square ' feet of area hal been 
allocated (.) Bell Aircraft by the Air Force. With the 
installaUon of bins and cribl to facilitate systemaUc [j
storage of parts, work at We new area II now 
complete. 
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and 
DEVELOP 
PROGRAM 

A. 

1. GENERAL 

Following early design .tudies that included the 
experience gained from the Shrike program, labora­
tory development 01 the autopUot system for th~ 
B-63 PPB wa3 put on a full-scale basis in Janua~y of 
1951. In September of that same ye:!.r, the flr.t 
XB-63 PPB WOolS delivered to HADC for night teslln,. 

The Urllt autopUot sy.tems for XB-63'1I 0307, 
0409, and 0510 were very slm1lar to that used in the 
Model 59 Shrike mlllliles. The deslen 01 the autopilot 
for lIubeequent XB-63's, however, llhoweda 1I1gnlflcant 
increase in complexity, when such ClpabUltle. u 
acceleration Umitlng, iUldance loop tle-tr., anteMa 
stabilization, and alutude control were added. These 
features are included in the basic model "S" and "D" 
configurations th:.t Include PPB'. NOl• ., through 35. 
The roodel "F" configuration, 46 throUCh7S,lJlurther 
modlfied to acc:ommodate the 'lnile-axt.lnerUal I\Ild­
ance system that wal dellgned to meet the require­
ments 01 the Objectives I and n Weapon Syttoms.· 

I 

I 


Servo 

Wlttl ttle development of thl. wit autopUot .,..tem, 
major emph3sla baa been .hifted to mean.of .lmpllfy­
IllS the product, Improvinc reliability, r.ndellmlnaUna 
undealrable deslgr. characterllUcs. This program Is 
well under way and proceedin, ..Ha'setorUy. Con­
current with autopilot development, a .ertes of ter­
minal iUlclanee control ltudie. "ere undertaken, IUd 
theae contributed slenlfleanUy to the over-aU de'lIn 
of the autopilot .ystem. Theao studies are now 
concerned with dealin chances to Increase the target 
ac~ul.lt1on cap:.l)1l1tle, of tlle PPB under e~remely 
adverae conditioM. 

The two main urvo sy.tema of the B-83 are the 
servopUot and the antenna tatlbU1zaU~n sy.tem•• 
Theae sYllteml utUiu elc.;tron!e ampllfler., an azi­
muth computer, potentlometertl, hydrauUc valvea, 
actuator., a 'Incle-ws stablltzed platform, and 
alloclated hydraulic plumblni and electrical wlrlnl. 
The power .upply 11 common tl) t'.ot.'l 'Yltemll. 

The aervopUot .tab11lu. the B-03 about its three 

• 8.63 Objective I Weapon Sy.tem eon.lllt. of S-&l 
pUoUeea parasite bombers lnc:orporatln, non­
emanatln, mldcourse and emanatln, X-band ter­
minal iUldanee, atomic warhead, and DS-47 director 
aircraft; Objective D utUlUI DB-36 director air ­
craft. 

axn: 10nc\t\KUnal (roll), lateral (plteh), and verUcal 
(yaw). The roU Iyat.m malntalnl the lateral a.x!J of 
the PPB horizontal throughout it. fUcht. Durin, 
port'ontl of the tusht, the pitch and yaw .y.tem. are 
pro,rammed WId receive radar-relay commanq (aee 
S«eUon C, Guidance) which dtrect the PPB to the 
tar,et. 
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The 2.lItenna stabUlzatlon system performs three Pitch and Yaw SySteMS - Redesign work on the 
functions: (1) DUllntalnS the searchanteMahorlzontal pitch and yaw systems has t~mporarUy been post­ [II
about the roU axis only with reepect to the earth's poned. It Isplanned to resume these studies after reo 
horizon (since the search antenna 14 fIXed to the air­ dellign on the roll system hae been completed. 
frame. the roll servo maintains it In a horizontal D, 
poslUon); (2) maintains the rotatlr\i search antenna 

The circuit design of a tranllistorizecipreampllfler,at a COI'.I5W1t angular "elocity 1:'1 space; (3) orienta 
for mult1axll'l platform appHcatlon (aee BMPR No. 38,the relay antenna In pitch 80 that Its maior lol)e Is 
p. 24), has been completed. Preeentplanscall for the Iidirected toward the director aircraft. 
buUdJng of three prototype units; one for uee in the 
multl.ax1a platform and the other unite for evaluationThe pro,ram to evaluate mlter1als for protectlve 
purposes. SUlCon tranllttors have been received andcoating of el6ctronlc eircultry 1a nearlngcompleUon. 	 II 

( J
evaluation of these units, In the preamplifl't design,The results 01 this WIlrk to date Indicate that a 
Is planned. The llIe 01 traMatore In other parte ofslllcone phenoUc resin (Do", Coming XRS7~) 14 a 
the Rascal prolfam a also belr\i considered. sultable coatlr\i material. An amplifier coated With lJ ' this material pused t. 5O.-hour IJalt fog test per 

specl1lcatlon QQM.151. It wu also found that a 
sUlcone rubber (Dow Corl\lni RTU SUaaUc: X-5302-e) StarUnc With PPB No. 75, the "Itch anet yaw 
and an Epoxy realn (St~ll EPON 82S) are sulta.ble 	 command modulator' were to be replaced with ccm­ II

mand eervol. The primary reuon for c:hoosln,c:om· 
mind eervo. wu to provide a drlft·free memory 

Evaluation teats have betn completed on a power function In the comnaM loop. However, recent 

mateflals for pottlr\i purpolles. 

1Ideyelollmcnts have slplflcanUy lmproyedcomponents 
tion. The unit w. - teeted lucc:elllllull1 up to a 
supply which was modified lor hlch·altltude opera­

ayaUable lor the memory clrcult In the command 
.lmulated altitude 01 80,000 ftet. Te.t reaulta indi­ package (tee BMPR No. 37, p. 22). The uae of then 
cate that the changes will prevent voltage brea!:;-;!t)wn component. has produced a S1.tem which !AI .aU.­ U 
at the altltudea In which the component mUlt operate. factory. Plana lor v."" themoreexpcnslvecommand 

ISrvo dellp have, therefore, been c:ancelled and an 
Prorre.. on the inertial CuldancaSyltem, formerl, Improved veralc!\ of the pre.ent command modulator. IIwill be Incorporated In No. 75 and .ubaequcnt PPB's.rreeente<i b"re, la reported In SecUon C, Ciuidance. 

H,During WI quarter, two h.Ich.temPfjrature tutaon 
,UoUe.. puulte boruber mock.up No. 02 pye ex­ l 

2. 	SERVOPILOT SYSTEM ceU,nt reaulta. TheIS tllltlinciuded flve-decree-of­
freedom ccmputer run. at temperaturtl. cf +leO·F or U

Development .tudiea, bench and computer. O"nlua. hl,Mr. Thla complete. the environmental te.ta 
Uon., and bbrlc:atlon of breadboUd mOdel. ol JU.D plAnned for No. 02. A.t\Idy la now be"" mllde to 
equipment are contlnutnc In an effort to .lmpll1, the determine the feulbUlty of con,e~c lhia mock-up 
control .,.tem.. loa a t1:o : ...:d c1terlals 8I"1n~. to conform with the conllcurnUon of Mod.el 58' ~J 
deylce, oxlatlni components arebelnCmodifled, where ma.Usa. . 
practlcal, to conform with clrcultry chane... Thll 
.tep ellmln&te. the necoliity for fabrlcattnc com­ II 
pletely ne" braadbN.:d model •• ThemaSOroblecUvea Additional temperature te.tson U.e hyclnullc: mock­
of ·WI .lmpllflcaUOn procram are the ellmlnatlon 01 up for MOdel se,mla.U..have lDdIClltec! that a creaUy 
the roll-rate ~ro lrom the roU .)'.tem and the J ­ .lmpll1ied ',Item for c:irc:ulatlni warlQ oU prior to iIllmlttnc accelerometer. from the pitch and yaw 	 launch 11 poulble. TIKt .lmpllfltd .,..tem .Umln&te • 
• ,..tem.. PacltaJInc problem. of .w-ardlzlnJ and the \lie d the clrculaUon HqIleAcer. Eftluatlon. art 
.Implllylng Circuitry are allO belnC conaldered. now "'inC made. 
Prop-ec;; on the Indlvldual control .}'.tem. 1. u ! I 
foUo..: 

An altitude eontrol 1,Item lor No. 40 and ••e­ ,,
Roll Systom - A .}'.tem baa treen deYeloped which quent PPB'. baa been completed and enluated. 
does not lnelude a roU-rat,cyroanc:l..atlafaetol')' Prlnelpd d1ft!eulUu that were onreome Included the 
from & .tabm~y and performance point of 'lew. eUeet ot YlbraUon on the output ot the aUlhIde 
Tbl. ay.tem la currenU, belnl evall.l&ted In In c:ontroUer, lrom a nolae ~tandPOlnt, and the control I 
XB-63 a1rIrame to determine the eff.ct. of me­ 01 maneu'1IIrlnC ,'s dur.r.c the tranalUon lrom c'lrnb I · 
chinlea! and electrlcallntercoupllnC. to lenl n"ht. 
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r 3. ANTENNA STA3ILlZATION SYSTEMS (XO·63) 

a. Unattended search Radar (USR) AnteMa 

I Development of the hydrau1lc spin-drive system 
for the antenna of the USR for No. 'lS and subsequent 
PPB's Is proceeding sat:alactorUy. The major em­
phaSiS, at the present time, Is to Improve the sta­
bUlty margin of this aystem. 

I Although redesign of the, Ku-band eystem has 

I. 
I temporarUy been postponed, work to date indicates 

that redesigning of 80me electroalc components may 
be necessary; no meclwltcal or hydrau1lc modlUca­
tlon, are needed. Development of the Ku·band Iystem 
will be resumed after X-baJld development has been 
completed. 

n b. AnteM2. Pitch StabUlzation Systems 

'n A lltudy on the error analysis of the relay 
anteMa positioning system hal been completed and 
the results have been published. A slmllar report 
on the pitch stabUlzation of the B-e3 search antenn::.r wUl be completed during the next quarter. 

4. SERYO VALVES, 
I 

Prototype' of the .erle. "C".ervo V31vea have bun 
subjected to Ih.~!ted temperature and vibration teet. 
and then u.ed in .overal "laboratory" '7.tem., The 
resulta of both testa and operation. indicat .. that It 
would lie advanlaieoua to replace the pretent suvo ,. valves with the series ..c.. valve.. AJthou,h then 
valves are Int~nded for use .tartlni with a1rlrame 

I, 
No. US, It now appear. that earUer n\illt tettln, wW 
be po8llble. At the pre.ent Ume, the Bv-eC, S\,-7C, 
SY-8C, ard Sy·ac valvet are in llmlt~ production 
and wW be uaed for RIID purPOlti. 

I 
Shown 1n Ftcure 5 11 3l\ BV-ec valv. whleh 11 the 

same 1n .ize and appearance .. the SV-DC. !'laur' 
(j 1. a .chematlc cro••·.ection of a .. c.. valve .bowlng 
the IMlhod of con.tf\lction. Note the application of tha 
diaphragm in the Ur.t .u"•. ThlI dJapbncm 1n1t1al1y 
developed by Bell Afrcraft for the eommercW .ppll ­I cation of ~lIrvo valVII, efi.cUvely leolat" t"m'SII.tlc 
('trcult from the now of nuid from tha nozzle.. In 
t!:1a :nllUler, maiD.Ue cUrt partlcl", a cauae cl 
fallure 1n flapper-type valves, cre .limlnated. Other f 
features are the aU-ete.1 .pool, the inlert, the .prlni 
&Del ipac1Dc adJuater allembiy, and the floatini fit of 
the wert in the aluminum IUoy body, aU ofwblehf are de.1ped to minimize chan,.s 1n valve ebarac· 
teraUc. broucht abo.:t by chana" In operattnc 
temperatur... Typical flow eharacttrllUc. and 

, I frequency r"ponee CU"" lor the SV-iC valve are 

, 

Figure 5. sv-ec Servo Vllve 

5. TERMINAL GUIDANCE CONTROL 

A :;~~ rCf;Crt 0."1 ter:1:W ;o.:.tQJ:eo ,t\:d1e, !'.as 
be.n compl.ted. Th1a report O'.:m.~.. the \;(;11 o! 
navlptlon teclll11que. In the tlrmlnal ptdanCI phaae 
ol the B-SS weapon.,..tem. PrllenttermlnalCUldaDc, .tudi., Include th' ,valuaUon of dt'trl chanll" wblch 
can further iner.u. the tar,et acql1lllUon capabU1Uea 
of lb.' non. 

e. AUTOPILOT tOR OBJICTIVB V· 

Pr,llmlnary plannJn, Cot tbe autopUot for the 
Obiectlv, V 8.M Weapon 8y1~m hal be.n compl.tI\i 

• ObJ.cUv., VII' compl.te B-M 1,,',apon By.tlm 
Ineorporl~ a comple:'ly ~emaAlUllic cu1danc• 

•ho'Wn In Figures '1 and 8. .yetem. I 
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and a.,alogue computer studies on the Integration of 
the mulllax1s inertial guidance a.ld lIer'lopUot systems 
are continuing. Computer studies are currl>nUy aimed 
at a more complete evaluation of the caoa!>1IIlIes of the 
proposed system and Its tie-In with certain naviga­
tional aids. AutopUot component devtlopment work 
and detaUed system design wt11 be started In the next 
quarter. 

7. ANTENNA SERVOS 

Testing has been completed on the mock-up of the 
anteMa stabUiution rJystem for tlle F-89C/slmulated 
PPB. installation of servo components In the airplane 
Is expected, to uka place early In the next quarter. 
Some mlnc.r design ch3nges were made based on 
preliminary test results. 

Figure 8. Scnematlc Croes-Sectlon of "e" Valve 
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t n 	 B. Propulsion 

4[1 

'r 
l 1. DESCRlPTION OF TllE XB·&3 POWER PLANT The rocket engine I. the prlnclpal subUaembly of 


t~ ~r pltnt M<I conslet. ofth~~ thNI!t clwnberll, 

The XB·&3 1. propelled to tt. tarset by a liquid a turbL'le PUIIIP, line. and Ultlnp. c:ontrol VII...., and 


blpropellant rocket power plant which feature. two IlII0000tin, brack.t. The enl1M, W:tlJh1n1 800 pouDda,

.i level. of operaUon: the flr.t I••~. boo.t pha.e of 1. Ulted atop the aft .....In, carry-throu,h, and I••n­
IC 

1,2 OOO pounda thru.t to accelerate .,'" PPB to .uper· veloped by a boattaU fairing.· sonic Dpeeda quickly, and the "cond lea crul.e phue

I of 4000 pound8 tbru.t to maintain the lllpenonic WhIte fuming nitric acid (WFNAc:ddiur)andavla_ 

I 
speed reached durin, tile boo.t p.'lUe. TIIe.e two tlon fll.l (JP-4) are th. propellant•• ~IUon t. eU.cted 
pbue. of power plant ~ratlon are obtained from by lntroducln, a .mall q,uantlt1 of h/drouin. Into the 
t'lree Identical thru.t cbamben. The threeel\lJobcr. thl'\l.t chamber with the oxldlur to torm ah,percolle 
fire .lmultAneoua1, during the boo.t phaae, then the (.df-Ipltlllll mlxtllre. CombuaUon 11 malntalned by 
two outer chamber••hut down and the middle chamber tuel followlnr the hydrulne. 

I contlnuel to flre during the erul" pnue. 
Propellant.....uppllecS to the UmIat chamber.by 

In U. preHnt e()ll{I5"J:atlCr., each chamber I. rated a turbine PU~P driven by a 4U pDlrator. · Tbe PI 
at 4000 pounda of thruet at an altltude of 40,000 feet. sen.rator I•••mall combu.tlon chamber operatlnc, The nozzle of each chaDlber I. designed for complete on the aame propellant... thoaeuHdbytM ml..Ue',I gu eXpaJI.lon at 12,000 feet. SpecifiC tmpul.e 1. thru.t chamberl. In addition to aatlll,ln, propellant' IJ appJ'O%lmately 24: .econda It dealgn altitude. flow demandl, the turbine drive. the alternator whIch t 
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supplies electrlca~ power lor the varlolls 8ubaystems 
of the ml~9Ue, and a PJmp which prcoll:1es hydraulic 
pressurt to the servo system. 

'nIe propellants are contained in tanks that are 
lntegral parts of tne a!rframe. Center-cl-gravity 
control Is maintained by sectlon1r.i the tndMdual 
tanka into .:ompartments, and propellant expulsion Is 
accomplished throogh flexible OJllets. Because of 
the mixture ratio of oxldlZe::- to fuel, the oxidl.%er and 
fuel tanl-.$ hold 815 and 2~5 gallons. respectively. 
For tank pre2.3Urizatlon and valve actuation, nitrogen 
gas under high pres6uN Is used. The gas Ie stored 
in tube bundles which conform to the IMer circum. 
ference of the mlllsUe, thus occupying mlnlmum 
space. 

2. THRUST CHAMB£R AND TURBINE PUMP IN­
STALLATION 

a. 	At Bell Aircraft Corporation 

Defore rocket engine. are night-tested, flight 
approval teata are conducted. A formal flight ap· 
proval program baa ooen completed on the XLR-67­
SA·1 (&5 L* thrust cbar.nbera and Aerojet turbine 
pump) rocket engine. This Included vibration and 
environmental testa. One phue, the flight approval 
test of the turbine-pump start tank, waa auccelllfully 
co:::;!ete4 at Aerojet-General Corporation. A pre. 
lIminary tut report has been submitted to WADe. 

An engine of the XLR-87-BA-5 conflguratlon 
wu used to te.t the autocheck ayatem (see Section C, 
()ul(fance) which haa been c.tealgned for the Model 5&F 

The tlrat -~ test engine has been usembl6d [IIand testing will t-e !'arted ea ~ly In the next quaner. 
A metal mock-up or this engine wu reviewed by Alr 
Force personnel during a development engineering 
inllpectlon. nl 

Various thermocouple units and a combustlblt! 
gas detector manufactured by Mine ~Iety Appliance 
were tested to determine the appllcabUlty of these : I ' 
heat· .and tire-detecting units. M a result of these 
tell!s, :t!l l!:d1son continuoo. callie was selected be­
eal:ee of its ..Ullradory operation and abUlty to lJ ' 
cover a larger area per unit. 

MllIUe No. 0914 wu flIght-tuted on 22 June 
1IIS(. Satllltactory operatlon of the power plant waa U 
att.P.ined for 158.econde. }Jthoulh the flight became 
unstable durintr the lut 25 seccnda of power plant 
operation, inatabUlty had no noticeable detrimental n
effects on engine performance. 

MIIsUe No. 1015 waa launched on 27 July I~St 
and No. 1117 on ~ Auguat 1~5t. In both ml"Uea a U 
malfunCtion of tho rocket engIM occurred approxl. 
mately 1.e .econda alter the Ilre . Ignal. The tauM 
of the malfunction Is unknown; however, It la believed II 
that a lpurl\)Us electrical algnal actuated the "mal­
function" aafety Iyatem. nIn an effort to determine the caule of the 
malfunction, XB-e3 No. 21 1I'U returned to Atr Force 
Plant No. 3e where an eneMlve teat procnm was (Jperformed. Although the ptOfr&Dl wu inconc1ullve 
in determlnlnl the CallN of the malfunctlonl, several 
aecl.lonl were awle: ~ )ml.sUea. (The -5 engine incorporate. 75 L· thN.t 

chambera L'XI an Aerojet turbine pump.) The result. 
Indicate that the phase of the autocheck ~Yllt~m that 
automatically aequencea the power plant from "tur­
bine arm" to "turbine Ure" II aatlttactory. The·5 
ellitM wu altO wbjec:ted to i.n!ormalvnvlronmu,U} 
fillltt approval tettl. The reaultl of these flrinp 
were aatlafactory. 

Teatlllg of the XLR-&7-BA-7 rocket enlln. 
{85 L. thnIat ehambera and 9cll Aircraft turbine 
r"'mp) hat been terminated. The reuon I. that thIa 
enif/le, 1I'ht::h 'ft. ~.Ignated for UM In only one 
mlllllle, would have required a c:omplete acceptance 
and flight approval procram prior to the flnll flIcht 
teat. Alth~1h the COlt of lueh · a program for Jult 
~ MleaUe "ppeara proMbltlve, theteatinlcompleted 
on the ·7 ellilne la applicable almo.t in It. entlrety 
to the XLR-67·BA-~ rocket enilne (15 L· tbru.t 
ehnlbera and Bell AIrcraft turbine pump). and hu 
al.o c:ontrtbuted mater1&lly to the development of a 
hyper&OlIc (aeU-llJIlting) atartlng .,.tem on the gu 

(1) 	For more completetelemetereddata, certain 

rocket enllne parameters will be more 

thorouJhlY Inltrumented and eontlnuoualy 
 ; 1 monitored durlni flIcht. 

(2) 	'I1le safety a,.tem for the thrllit ehambera 

will be removed for OIpt teatlnl. but the 

wety aYltem for the turbine pump wW be 

retained. 


U(3) 	Since the thNlt chamber wetf I)'.tem will 

be removed, launch and power plant opera­

tion wUI ¥ the "frHodrC'p lanyard launCh". 

A timer wf:111nltlate thrult ~hamNrlcnltlon 
 1\ 
apprOximately 1.4 NConda alter the PPB 
leave. the/launChing rack. , 1) 

b. At AeroJet-Glneral 

An Inv"..t1ptlon on pump Nall 'ft. undertaken 
M Aerolet-Gentral to d('termine theamountofleuage !l 

,anetator paclta~ • 	 that could be tolerated. The PJ'Op'&al conalated of 

. 8 E L Ie.#~ eDmunD. _________.__________1I 
-5fCREi U14 



_____________________ 

starting turbine pumps In which leakage- was simulated 
by Introduc log cc rtain amounts of propellants into the 
turbloe case housing, tests were conducted at sea 
level and simulated altitudes. 

The lo\'estlgatlon Indicated that the leakage rate 
tolerable was two cubic centimeters per mloute of 
oxidizer, a.'1d zero fl.elleuage. Aerolet isrr.alcing an 
effort to reduce oxidizer leakage to an amount less 
thAA t;vo cubic eentimf'te:s per mloute. Two methods 
are being tested: one Involves the test log of a Kenna­
metal-on-Kennametal seal, and the other concerns the 
ulle of a doubte oxidizer seal. 

3. COMPONENT DEVELOPMENT 

a. 4000-Pound T!lrust Ctwnbers 

(1) Injectors 

The fabrication and tutlng of produttlon­
type injectors for the 4000-pound-thrust ct'.ambera 
was contloued. Four 72.pllr, stainless steel, im­
ploglog ahowerhead InJe~tora were tested and ac­
cepted for assembly into 75 L* thruat chambers. 

The injector p~raD during this quarter 
also included te,ta on several experimental Injector 
cOnflgu.raUons, valve-In-head teats, andtheevaluaUon 
of anneallog eUect, on an aluminum injector after 
long.duratlon ..una. 

The drUling pattern of a stalnleea Iteel, 
72·palr, Impinging .howerhead lolector was modified 
t~ ::~aln the same propellant -.tream momenta charac­
terl.tlcs at a mixture raUo of 4.~ II are normally 
obtained with the stanuard injector at a mixture raUo 
of 4.3. Tht. mod1f1callon was made by a!terin, the 
prellure drope throuil\ the propellantoriflcea. Oper. 
atlon of the Injector wall satl.Cactory and a peak 
c~~::.:t::r1:Uc c't.":u:t velocity of 4900 flillee wall 
recorded at design mixture raUo. Add1t1onal evalua­
tion firlni' are scheduled. 

Another .talnles. Iteel, 72·palr, implo,ln, 
.howerhead loJector wu flre·tested In thl. quarter. 
Thl. confl8'lraUon, which incorporate I counterbore4 
oxidizer orlflcell, waa modified to increale the pro. 
pedant dJ.trlbuUon acro.. the face by rotatln, the 
inner propellant .trum. 5· toward the centerline 
and the outer Itream. S· a\n)' from th~ centerline. 

The performance of thl. lecond .taWe.. 
eteellnJector was aatWaetory er.cept that a decreue 
of 1 percent wal noted u compared to the .tandard 
counterbored Injectorl. The heat !'e;ecUOII rate 01 
the nozzle was 10 percent lower than that of the 
standard conflguratlCl."'t. 

SECRET 
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Three new alumloul':l Injectors were drUled 

to c,;,nlorm to the cliflce pattl'rn of the 72-palr 
slalnless steel bjectore. The ftret of these Injectors 
was modUl£d to give a more si=m~trical hydraulic 
flow ~tern into the entrance of the ox1dlzercrUlces. 
Flo7t' tests with water ahowed tllat a more .ymmetri. 
cal peripheral flow ".ad been achieved, although a 
aUght misalignment ha'.! been Induced in one-ouarter 
of the oxidizer Jet.. On fire test~, Utile chinge in 
performance waa not-d, however, nozzle wrnout 
occurred and thl. was .attributed to the mlaalignment 
of the Imploglng streams. 

The second aluminum Injector wu drUled 
to conform directly with the conl1auraUon of the 72. 
pair ..alnlen ateel Injector. The resultl of fire 
tuta Indicated unaaUafactory heat rejection rates 
for the nozzle. Thi. waa altrlbuted to a dl.crepa.ney 
In the counterboring operation. 

The third experimental aluminum injector 
wa. then fabricated ao that the length of the fuel 
orifices was 75 percent of the length of fuel orUlce. 
lo the .tandard, stalnlesll ateel configuratlon. Per­
formance was Sood - a combu.tlon eUlclency of 117 
percent was obtained at rated conditlon •• However, 
the nozzle heat rejection rate of 5 Btu/in2.aee at 
r~ted condition. wa6 hl,her than avera~ 

An alumInum InJector, .peciflcally heat­
treated to the .,IS-T8 cond1t1on prior to te.ting, 
wa. fired lo fuU-duration runa to determine the 
extent of local annealing that might occur. The 
flut 280·lecond run reaulted in a 13 percent de. 
creaae 1n the ultimate ten.Ue etreneth In the rel10n 
of the fuel or11lce exits; no decrease in .treneth or 
hardnel. waa obaerved at the perlJ:t.ery of the in· 
Jector. AlthouCb the accumulated Ume of firing waa 
extended to 1000 Mcondl, no further chance' were 
obaerved. 

A teat aluminum injector was utUlucl to 
determine the .treni\h requirement. for a te.t 
malfunction .hutdown of the p ••actuated, valve·in. 
head. On bench telt., neglilible defcrmaUon occurred 
after 100 cycle. of operation. Howtvtr, on the ahut· 
down fo1lowln, the .tcond fire tut, a material failure 
occurred. One additional cy~le followln, ~I. faUure 
caueed the fllel dome to aeparate from the Injector 
fac\!. The faUure 'a beln, invutlpted. 

In conjunction with the aluminum lnt)ctor 
valve·ln·head te.tl, a ateel Injector WI., employed 
to determine the approxlmale (water· hammer) .urce 
prenurel reaultin, from fut .hutdown. Tht averaae 
peak pn...uro wa. 445 pal above Ihe fuel Inlet pre.· 
.ure; the peak vllu. emled for clIIraUons up to 
0.007 Mcond. No mellurable denectlon orelonptlon 
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of the steel Injector W'.a observed as a reVlllt of U1eae 
test•• 

A 75 L· tltrust chamber aa.embly was fire. 
tuted to determine its performance throuPtout the 
temperature nnge of ·30·F tu ISO·F. AI.howni:: 
Flgurt'l e, no Itpprec1&ble variation na obee"ec~. 

An uJal deflection Indicator, utilizing a 
etraln g:&ge, was deelgned for the purpoae of deter­
mining the relaUonehlp bet~\!n Injector deforDlitlon 
and perform.ll1ce. Three firings were made with 
durations up to eo seCOMS. The results indicated 
approximately a 0.OO7-Inch deformation due to .tauc 
chl.mber prellsure loading, and a.'l additional o.ooe­
Inch thermal deformation at the end of eo seconds. 
ThJl latter de!orll1aUon did not ItabUl.r.e. In future 
tellts, a <UUerent1al tr~orll1er deflection transducer 
will be used Instead of the u.tal deflection indicator. 

(2) Thruet Chamber. 

F~rteen production 75 L· thru,t chamber 
aasembUea were acceptance-teateddurlnithla quarter, 
bringing the total to 25. Only one unit wu reject~d. 
Also In thl' quarter, prellll:ilnary Ure te.t. were 
conducted on the Ur.t .IX thn-llt chamber uaembUe. 
(e2-470-020-1) to be used on XB-8S'. No.. 57. ~;, 
82, and ea. 

One product:on.type 75 L· chamber wu 
evaluated to determine the eflect of ellminatlng the 

t 
3-8 ceramic coating from itl Interior. AlthOUgh 
similar evaluations had a"tn conducted on another n 
thrust chamber, t~ test r..s repeated on a tbrult 
elwnber which Incorpora!ed the latest dealgnchange. 
and was aaeem'l)led by the late.t manuIactur1n« 11 Itech:llquu. cr..l} one tull-duratlon run 1VUcompleted 
without lew. After five full-duration firings, the 
lemge rate oocame excessive (1.43 lb/aee) arod iL I 
teets were discontinued. (In prevl~1 teatsleakap , I 
of Ws macnltude was attalnec! after orJy h't) ruM.) 
These teata Ind!ca!, that (18 usefulllte of Wa tbruat I I 
chamber Ia decreaaed by apprOlt1mately 40 percent If t 1 
the 3·8 ceramic coating Is not ·Jsed. 

Th~ evaluation or thrust chamber 2e-cp UI wu cOll1pleted. Thlt unit, which bu an Increued 
throat radlu., does not have a coolant-tube retaining 
Wire located at the throat. III all, ten full.duratlon 
firings were completed. .\a·wal obce"ed on both fl 
the production-type and other Cp·type thruat cham­
ber., leaka&e on the 2e-Cp lncreued froll1 a re1­
aU vely low rate to an exceulve rate on fl.-.al f1rlni. 'U The performance and durabU1ty of 2e-cp ':?ere com­
pIlrable to 20-CP and 24-CP which were reported 
In BMPR'. 3e and S7, reapectlvely. U 

Tettlne wu cOll1pleted on thrult chamber 
se-cp. 1bl. Ia the Urlt Ilnlt With Nlcrobrue applied 
to the convercent &lW1 throat IecUona of the coolant fl
tube bundle. The duntllUy ol this thrult chamber 'ti'I.I 
approxlll1ately eqUivalent to that ol the production-type 
75 L· tbrult chamber.. However, se-cp completed I', I 
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seven full·dur-Hon tests with no ·lfU2.p, the eighth 
firing produced only minor le::.kage. (NOTE: Le~ 
usually occurs on the fifth or sixth firing on the 
produclloll-typ~ units.) The ninth and Una! Nn 
rellul~ In exceaalve lel.ka.se. While a metallurglc:a1 
eXllmlnaUon baa not been completed, It 10 aaaumed 
tilat tl".e eventual faUure was a result of Internal 
corrosion. 

Tests were conducted on a second thNst 
chamber, 35-CP, In.:orporaUng Nlcrobrued throat 
and convergent .ectlons. Tb1I unit wu not lined 
with 3-S ceramic coatln,. Only one full-duration 
run was completed without leakage. After.ix 280· 
second firings, te.Ung wu dlIcontlnued becau.e of 
exceulve leabee. TheM teatl lndJcate tur.her the 
need tor the 3·S ceramic coaUn,. 

Two additional flrlnp were completed on 
the AI-Fln thru.t chamber ll-AF. malWlg a total of 
nine to date. At appromnately 25 lecondl alter the 
start of the lut ftrln" a burnout occurred through 
the chamber cutlnl In the uea ..mere the coolant 
tubes had previou.ly buckled. On examination, the 
AI-Fin bond wu found broken over approx.l~ely 
75 percent of the chamber's surface. Exam.ination of 
the throat revealed H\,e.'&l .mall lew whIch were 
In line With the chamber fallure. Bec:tiOll.3 of the 
coolant tube. at the chamber and throat reJ10u were 
examined for carbide preCipitation and Int.rnal cor­
rOilon. AI. wu noted On thnllt chamber to-AF, 
carbide preclplta+lon on the ll-AF ..... more pre­
domlnant than in the production-type unit, It 11 
beUeved that the excelilve precipitation i •• relUlt 
0( the manllfacturln, procell, t- )C&UM .amplee of 
tublnl wbJected to 1300'F for approxtmately two 
mln'.tel ~xhlblted .lmUar carbide preclpltlUon. (n. 
1300'F and the two m1nute. correapond to the tempera. 
ture and time requtredfor the AI·Fin bondtDC procell.) 

IL l:\~~ICn ofanotherAl-Finlbrultt'..amber, 
n-AF. Without 3-8 ceramiC applied to tho coolant 
tube., ... complettci durlnC W. quarter. Five full· 
duration IIrlnp WIre completed Without leabp, but 
on the I8venth run, I8Yeral tube. In the ch&mbtr 
reJ1:m buckled lnward. Nod1~repanclelWIre ev14ent / ~ In the Injector Wb.Ich mlibt ha.. CSllJttd the tube. to 
buckle by creat1nC a loeal, h1Jb-heat "Jectlon area. 
The eflhth and lut flrlnlProcluc.d 00further chamber[ I damap, but the rat. 0( Ie.,. at tLe throat wu 
excelllYe. Slc:tlO111 of the coolant tube. from thet ( 12·AF unit will be IIlbJ.eted to • metaUurpeal 
enmlnaUoa to cSetarmlDt the .lI1eDt 0( lnttrnal corro­

[ 
• Ion. 

Tbt .erl.. oC t••tI on 10-AF, n.AP'. aDd 
1ll.AF lndlc&te. that th" 3.S ceramiC had no efftct 

, 

on the toW uaeMllfe of the AI-Fin thruet chambers. 
However. coolant-tube buelding did not occur on the 
10-AF unit ~t had 3-8 ceramic applied to 1t. in. 
terlor. Additlonal .testl wtll be con4ucted on AI-Fin 
units using the 3-8 ceramiC. DeUvery of three 
additional AI.Fin thru.t chambers U expected during 
the next quarter. 'l'be vendor humodJlied the cutlng 
procedure to alsure a more uniform bond between 
the alumlnum cutin, and the coolant tubes. 

Durlng thl. quarter, emphullin the 4000­
pound ti:l1Ied aluminum thrult chamber progr'..m wu 
on the determtnatlon of thruat chamber durabUlty. 
Teat. of 30 eecondl duration were al.o conducted a! 
the temperature and chamber prellure extreme. 
.t1pu1ated In the .peclflcaUon rt{aulremente. Ttu,~ 
latter te.t. were completed Without mtlhap. 

Evaluation. were condu::ted 'lith two thrult 
chambeu, No•• B-18 and E-l~. each of which incor­
po:ated a different dellsn refinement. The E-18 
assembly was thorouihlY coated With • O.Oli)-inch 
layer of Norton alumina. SlJtteen ruM were conducted 
W.a1iD137 minute•• A noule throatburDoutoccvrred 
durin( the lilt run tmleh Decelllt&ted terappblg the 
thru.t chamber. A water fiow lnveltlptlon of the 
R-l64 aluminum in~ctor Indicated definite ml.­
alignment in the impingement pattern. &baequent 
ftre te... of thll lnJector In an uncooled thru.t 
chamber With a water cooled unexpanc:led noule. 
wbltaAtlated the water now (tilt Itand) retuUs. 
Bevel'-' eroalon of the water cooled DOllie occurred 
at the .ame location, relative to the lnJectc:' face, U 
the burnout In thru.t chamber E-18. The NortOll 
alumina coatlnC which had been intact In the throat of 
E·18 pr ior to the burnout run wu t.dly .p&1.Ied alone 
the entire periphery of the throat. Tbe fallure Of 
Noro... ' alumina i., perhap., due more to faulty 
propellant Injector rather thin to taUpe and thA:ma1 
abock. EvaluaUOIl ot the alumina coat1nc will be 
cOllt~d on thrust c===r:l alcUar to £-18. 

The MCODd clrWed thrult eNLmber to ~ 
evaluated, E-l~, .... .!mUar to E·18, except that 
hellcal lnIerte are UM~ in the cooant pqllJe. of 
the throat and converl'nt DoUle. The combu.Uon 
chamber '\;""~ coated Wltb Alumllt. Bardltot. lnittad 
of Norton alumlna. Thl. thruIt chamber now:-.aa an 
accumulated runnlnl time of t7 mlnutll, lnc:lud1nc 
28 rune WIth mulmum .lnsl'-run duration. ap­
llrc:achlnJ I8vell minuteD. Althoup the Alumltte 
Hardkote dtlappeare4 from the Doule throat alter .. 
few mlnut .. ofthru.t ctwnbtr operation. the alumlnum 
wall at the throat r,malned Intact tor the entire 
period • 

The lncrelHd eoollq margln :el\lltlnl 
from the u .. of hellcal lnIerta. when combined With 
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Norton alumina coat1og 10 the combustion cham~r in tile entrance to the turbine manuolo. The manifold, I-I I­and nozZle wlll prl)'.'1de the high deg:-ee of durability the gear case, and two gear8 were t.!~. 'J'~ 
ar.d rellabUlty necessary for mlssUe application. prevtnt this In the future. the &equlnce cun"ul box 
Thrust chambers of thls typ" have been assel:1bled . 'fr.I.B redesigned to eliminate poetClre purge when [II
and are now telng prepartli for tests. Ignition does not occur. 

b. TUrbine PumK . c. Propellant Tanka andHlghPruaureGuStorace 

The turb10e -~mp "8sembly for the XB-63 rocket Seven sets of Type 347 stainless ateel oxidizer 
engine 18 be10g developed to supply liquidpropeUants, tanka and CORTEN fuel '-:... fCJr XB·(,3' II through No. 
JP-4 and WFNA, to the thru&t chambers. The turbine &4 were received. Two were of the large-cone type 
pump wUl31ao provide hyl1rauHc and electrlC:llpower with fiexiNe ooUets and five incorporat~ the small , I , 

for the s"rvo and electrontc components. Thedrawlngs cone with flexible outlets for Improved expulsion " 
for the turb10e pump. which will be Installed in No. eU1eI~ncy. 
75 and SUbsequent miSSiles, have been released for UI
manufacturing. Four of the first 20 productlon.type The first set of 61S-T alumWJm alloy tanka 
turbine·pump usembUes w1ll be 10stalled 10 the rocket .w1th l~rg~ conet and nexible ooUet., acn.:duled for 
e:-etnes of XB-e3's Nos. 57, 59, 152, and 88 to demon­ installation In XB-63's 65 through 74, Is expel.ted 
strate operation of the power plant equIpped with the early 10 October. f1 
Bell-Aircraft-designed untt. 

Prior to this quarter, 88 runs ';.'ere made at 
A. F. Plant No. 3& on turbine p':::; pssemblles Nos. 
P-IT, P-2T and P-4T. in ,:.cordf.nce 'With turbine 
pump model 'pecUication 5&.9n-~ld, P-IT andP·4T 
were acceptance-tested fe,r lr..ta1I.Uon 1oto rocket 
englnu. During the accepa,nee teating, a minor 
difficulty was experienced - a leakage O;:Cllrred at 
the gasket seal between the turb10e manifold and Its 
lNpport. It was found that the p!!!!:et was too atlff to 
seal the hot manifold nange wnich became slightly 
distorted bec:au.e of the differential thermal expansion 
of the mat1ogparts. nuacW1lcwtyhubeen ellminated 
by ualng a more flulble gaaket and six longer, high­
temperature bolt. with locknuta. 

Tlul>1ne pump usembly No. P-2T Is be10g used 
for the preliminary quall!lcation teat pr~ram which 
consllts of 1 water spray teat, 27 ahort-duratlon ttats 
of two ml:1utcs each, 10 long.duratlon teata of fllibt 
minutea each, 2 ahort·dul'lltion te.ta at low tempera· 
tur., 2 .hort·dura!~or. test" at 111gb temperature, 12 
malfunction teats uSinjf apecl!l!:aUon aCid, and 12 
malfunction teat. where10 acid dUllted with 5 percent 
water t>y weight I. used. The malfuncUon part of the 
progra16 ~s to determine the effect on the ·operatlon 
when a aingle malfunction la Introduced at varloua 
places In the turbine pump aasembly. 

To data, unit No. P-2T baa com;l1etcd 12 

The receipt of two sets of G1S-T aluminum 
alloy test tarb completed !le outsu.rd1og: orders IIfor test tanks of the large-cone type. A set of 81S·T 
alum10um teat tank- hal alMady been utlf4actorlly 
fatigue. and burat·,.lIted. Th' rema!:u.'\g ter. tanka nw1l1 be used 10 the ",taUc test" PPB to test the de­ -sign for XB-83's 65 through 74. 

Bladder·expulsion-type test tanka wlll be 'Jsed 

to test bladder compatibility with the propell'.4ts at 

apeclflcation conditions and to prove their adaptability 

to the XB-e3. 


The flrat set of 61S-T, bladder·CllpulaSon-type 

test tanIta wu received. The fuel tank was burst· 
 :,
telted and the ollld1.zer tank waa fatigue· tested; both 

test. were satlalactory. 
 I 

An exteDlive test program wu undertaken to ~ J ! 
~ 1determine the durability of the teflon bellows used in 

the flexible outlet tube of the tank. JJ\ ~:Ution, a rew 
teata were conducted to prove the over-all de.lgn. if IA test rig, designed to permit the required S4.25­
deflection of the flexibll\, tube assembly, ~ rotated 
at the rate of one revolution per second. Foltowlng 
500 cyel.. with the rilJ empty, WFNA wu lo&<led II
into the drum. After a 2oo·hour aoaklng period, the 
rig was rotated for 1000 cycles. S10ce no vialble 
effects were found, It wu ~r..ncluded that the belloWB 
and gimbal are aatlifactory with reapect to flexure H 

mUlunction teats with the specification aCid, and 8 and immeralon. 
maliuncUo4 teat. with diluted acid, S percent water 
by weight. In the ninth test with diluted aCid, a 40 Several bell"w. that cUd not meet .peclflcatlon f} 
palg fuel ,tart reservOir preeaure and an 875 palg were subjected to conCUtiona extaUng during PPH 
.ox1dlter atart reservoir prcaaure were Impelled on operation. (Theae testa will be rer::ated 'JIIben 
the system • a nonlinltlon malfuncUorl occurred at .pcelflcaUon tit -Jows are received from the vendor.) 
0.2& second. ~\.t approXimately O.~7 sec~nd dur10i A th1o·wa1I~ bellowl watI ,,~bJected to 38 cycles of 
tile potUlre purge period, an explosion occurred tran,ltlonl from cZ"llI" ..to·booat flow rates; falluro 
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ocC\lrred dur1n$t the 36th cycle when a convolution 

} r l 
" ..I! 	 of the bellows ruptured. 

A heavIer-walled bellows was subjtcted to 45 
slml!a:o transitions mthO'Jt any apparent effect. Thl8 
second bellOTiS 9/U then SIIbjeC'ted to 12 cycles of 
lnetantaneOl.;J stoppage of boost flow rate; on the 12th ; [ 	 cycle several convolutlons ruptured. 

I 
Pending the O-Itco:ne of the tests wlthspecUlca­

tlon bellows, it appears that the bellows can withstand 
several shutdowns with a l11argtn of safety at the boost 
flow rate. 

I During the cO-lrse of these runs, the posslb1lity 

I 
of a vortex occurring around the end of the f1.exible 
tube WU 1.,vcstlgated. Sawdust was added to the 
water to aid In observing the now as motion pictures 
were taken through sight tubes. Water action arour.c\ 
the O-Itlet tube gave 110 Indication of a vortex formation. 

r 
[ TIle nitrogen gas req:llred for propellant tank 

I)resSllrtzatlon and valve actuation was orIginally 
carrIed aboard the mls.Ue In hlgh-preaeure tube 
b.mdles. A mecharilcal {aUure of a tube bundle In 
XB-63 No. 11 made It necessary to redulgn this 
component. To prevent a delay In ti,e flight testing 
program, hlgh-presSllre storage boWee were Installed 
In the mome all temporary containers for ther 	
pre.surlzlne gas (see BMPR-3'1, Figure 23), 

TIle redesIgn of the tube bundles for No. 46 
r 	 and subsequent XB-63's baa been completed and 

fabr!catton hu started. 'nIe major ch:lnge In the 
design Is an Increue In wall thlcitneaa from 0.~2I 	 Inch to 0.065 Inch, Acceptance testing proced1lrea 
for the tubes have been revised to enlNre the use of 
nondefeGtlv~ materials In fabrication. Fabrication 

1 l~ 	 techniques and the Cluallfl~.atlon teat. have al.o been 
rev1,~d. Mettl-to-t::et:l co~t:.et bet-:::en tl'.e t::~:: 
and their related parts has been eUmtnated by the use 
of slllcon rubber. 

JD d. Valve. and Controls 

A program baa been initiated to dev~lop a fuel­
actuated propellant valve for Ule with the '15 L· tube·I I 
formed cut-aluminum thrust chamber. This valve 
will replace the hydraulic oU-actuated unit now In 
Ule on 85 L· thru.t chamberl. 

Development of the "fuel" valve was started 
by firct fabrlcatlni a hydraulic oU-actuated valve for t : 

I 
U60 on 75 L· chamber.. This valve ha4 operating 
characteristics equivalent to the propellant valve u!!d 
on 85 L. thrust charnbers. Simulated teats on the 
water flow sland Indicated the need for a .maller 
actuatlr.g orifice to achieve the same performance. 

A No. '12 dr111ed orifl~e waaestablilheduthe correct 
size after testln~ varioul sIZe.; the valve for 85 L. 
chambers employ. a Nu. 70 drWed orlflce. 

A reduction In fuel throtUlng Umeredilcee oft­
mixture running time during the atart1ne traneJent, 
and al.o permits transltlon from hye1razlne to JP-t 
at a hlJher chamber preasure. 11!eoreUcal calcula­
tion. lndlcated a fuel throttling of 0.25 second and the 
fuel plnUe was revlaed accordingly. Simulated 
firings were then made to Umetbevalvefrom uniform 
throttling actlon to full-flow condltlon.. 

'nIe modified valve "''&8 then assembled with a 
75 L· chamber .ar.d three 5.second hot flrlngs were 
made. IuJ. examination of the OIll:Wograph recorda 
indicated essentially no plateau In the trau of the 
chamber preasure durilli the Italt, hydruine ex­
haustlon occurred at '10-80 percent of rated chamber 
pressure. Approximately 0.1 second elapeed between 
Jgnltlon and the attainment of rated chl1mber pre.aure. 

The valve wu then rearranpd to deUver a 
maximum rate of fuel flow and a mln1:Dum rate of 
oxidizer flow during the throtUlng Ume. (Mulmum 
and minimum refer to the vulance In tlQW rates 
Incurred by the tolerances In machining the valve 
components.) OacUlograph recorlb of fire testa 
made With this valve were approJtlmately equivalent 
to thol' reported In the preeedln( parap-aph, 

The test valve 'ft. again altered; this time it 
wu de.lgned to effect minimum rate of fuel flow and 
mulmul:l rate of oxIdJ~er fiow durlnr throtUtni. 
On the Ilrlt of three scheduled hot flrlni.the o.eWo­
graph trace \\IU .lmUar to tho.e reportedprevlou.ly. 
At 10 percent rated chamber prellurc: during the 
aecon<l run,. a .harp prONur6 r!ac oCCl:rred TItllch 
"peaked" at 20 to 30 percent ~.d then feU back. to a 
r.cr~::l C\lnc. n • ., 5ame po'lIlnOIIi4lnOll occurred on 
the third run except that the pealtof the lharp rise was 
at approximately 50 percent. 

TIll. last .erles of three runll ft. repeated 
twtce .and the result. were Ider.Hcal. I:lince this 
clearly Indicated that the fuel throttllne tlme for the 
valve waa too short, a decision wu made to u.e the 
fuel-throttling configuration of the es L· chamber 
valve wtllch provides a throttling time ofapprOll:lmately 
0.5 second, 

By ualn, JP-4 as fuel and trichloroethylene 
In.lead of tile acid oxIdI%er, fuel ao:tuatlcn of the 
valve __ te.ted under olmul~ted flr!JIi condJUon., 
A .m.,1 receiver tank wu uaed as the mlHUe'l 
fuel tank. Thete teat. indicated that tt.e No. '12 
drUled orifice ft8 aatWI'ctory a. an "acluaU"" 
Wee" control orifice, however, 'it fuel tank pr". ­
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8IIres of SO pslg and above (S5 pslg maximum 
allowed on mlullo t&nItI), thlt oxidizer sIde of the 
propellant valve would not aht:t down because the 
ox1f!Jur pres8llre locked the actuat1l'.g ~1ztor.. :r 
addlUonal spring force were prfJVldtd to balanee the 
hlp! tank pressure, a subetanUal welgilt !Jenalty would 
have been Ineurred in that tJyJ redullJl ~d hAve 
Inereued the .ize of the nJve appreciably. There­
fore, It wa. decided to overcome thl. difficulty 
tbrovgh pre.~re balancIng by expoalng the actuating 
pilton to fuel tank preat .re at all times. A minor 
redesIgn balanced out the effeeUve areu on both 
.-Ide. of the pl.ton. 

A reworked valve waa then fUbjeeted to .Imu­
lated flr~. and performed ealllfaetorlly at fu!l 
tank pre.aure. from 'zero to 8S palg. However, the 
!:'.'::'~;:t'd 1!.1~*e"l!'\I~llt LA the llet1W~eyllndermade 
It nece.aary to increue the aetllalln, orifice to a ko. 
'i1 dr1ll .ize. 

Followlng the In!tal.Wlon of the weer orifice, 
the Talve .... 1netalled on Ii telt .tand and 22 hot 
firing. were made. ex these, nine w~re made with 
the XB-n t"~bLDg c:onflpratlon • three l'WII at each 
tank prellure of 0, 40, and 85 pail. All ,~. were 
.mOOth, the uaual chamber prelllUre plateau appeared 
on the oaelllOJHpb trace after IplUoa, and the 
tranaltloa to ded chaD:~r prellllre 'II'U .mooth. 
The ahutciown time averareiS 0.35 second at 0 p.I, 
and 0.33 tecend at -iO and 8S PllC. 

The valve 1I'U then adjusted for minimum 
oxidizer no. CnQ O!\&Xtmum fuel no.durlnC throtUlng. 
Three nnG were mw at etch tank pre.8Ure of 0, 
40, and SS pali. Th,t OIeWocrapb trace. lnulealed 
aalllfaetol'1 performance. 

TIle ftlve wu then adjuated for mwmum 
cWdizer no. and mln.imum fu.l nO.durlnCthrotUlnC. 
TlU'ee I'W1I were .pin made at each of the afore­
mentlooed tank prellllre. and the nault. were 
aaI!afactory • 

At the present tim., the valve llbelJlClUbJected 
to Ilmul:.ted flrln.p at 1e5-F and -85·F - nault. 
are not yet aftllable. 

4. RESEARCH 

a. Heat Tranafer Teet. 

The J/lnatJpUoo of the Mat no. tlIroop the 
wall. 01 a 4OCJ.pound, drWed alumtnrJm thNat 
chambor waa c~mpl.ted. In addition to thla wort. an 
Inveatlptloa 1rU made of 1M eUect de.lp modlfle&­
tlon. oa the drWed pu~. wi a blocked PUNiC 
had on heat tranlfer. 

The beat now In a dr1lled aluminum thru~t il 

chamber indicated that the mUlmUDl heat nUl[, which II 

OCCU:'8 tlt the throat seeUon, Ie apprOximately 4.5 

tlmea that occurring In. the I.hamber. n wae alao 

revetJed that es.s percent of the total btat rtJectlon 
 f) 
of 832 Btu!tee oceur. at the throat teetlon. These 
~ are within the range of heat reJecUon rate. ob. 
talned from elt'lrlmentaJ teatl. II 

It 1rU noted that the combuatlO1'1 wall tempera­
ture varlee betwen 550· and 700·F within 1.5 IDebe. 
of either .Ide of the throat "ction. Thl. IJUbitantlatee II
the UIft!.."IIpt\oo that longltudlnal heat tranlferdoelDot 
OCcur In W ••eetlon of the thruat chamber. 

IJ IEleetrleal analocy·modei. Ml'e made for the 
p.srpoN of determln1nr the relative heat tnnater 
ct.arac:terIIUc, of the 24-OOle, 3S·hole, and eo.hole 
'!:'md#~L~~ c.,ul,. Tbe!le rflprtsellt ItOme of the Il 
poulble deallll modlflea11on. to the drWed·alumltNm 
thru.t chamber. 

UThe 24-hole model proved to be the leaat efficient 
In ~hat It n8\llted In the hlPeat wall temperature, 
710 F. The combuatlon wall temperature. for the II!38-hole and eO·hole «'ere &to-F and 050-F, re.pec­
ttvely. Of particular importance 1. the fact that the 
coolant velocity In the SO-hole noz&1e 11 Afflc!eDUy 
hlp to prevent nucleAte bolllnl under normal con4!­ ill 
tlon.. 'nN', if local 'bot .pota"oc:c:ur, a tranaltlOl'l 
to the nucleate boUinlranpcan abaorbtheabnormally 01 
hlCh beat nwt wlthOllt In appreciable increaH In 
comhuatlon wall t.mpemtllre. In the other two 
coaflaurailOftl, t<le Inc:reued beat nux would cauae 
the bubblea to coaleac:e Into a vapor tUm and reau1t 
In a bum.:lUt. ~ I 

In addItioa to val'1tnc the number of drWed 
puaacee, lIIodel. were constructed to lnveatlpte 
the eUect of modlfyinc the coolant pu....p.by broaeh­ U 
Inr or u'lnC Iplral 1naertl. No decided advu:&ge. 
ftre apparent from the telt. 01 · either 01 theM 
modlflcatloa •• U 

In the lnveatlptloa 01 the eUeet of a blocked 
coolant puaa."e, a aec:tlon at the throat wu atudled. 
T1Io bloc:ked pu.... reaulted In • rJ" crt the cc,t;"· II 
buatloa·~l temperature from 870- to 88S-F. ThlI 
temperature would reault lA a burnout of thl. "c:tton 
01 the throat. fI 

;,. itudy c( the heat now lA a tube·formed, cut­
alur.lln.ua: thru.~ c:h&mbtr hal been lnltlated. Pr. ­
Umlnary relUltt 1ndJcate that the. combuatloa·ftll 
temperature 11 720-F In the chamber and 13:1O·Y at 
the thro&t (ullUmtlr nucleate boll~ oJCcur.). It loU 
noted that 111011 of the heat trauter OCCUri through 
20 percent 01 the .urfac. Ud. of the coolant punse: 
the rema1nm, .uriaee 1. relatively IntUecU". 
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n b. Hydraulic Re:learch 

I 

The study of Hoe starting transients of small 
or11lces such as those used In gas generator Igniters 

I ; wu continued. Tests made In the last quarter clearly 
showed violent oscUlations In tJ.e Jet stream when the 
propellantt, WFNA and JP·4, were Injected into an 

I f evacull.ted ct:amber (2~.S Inches of mercury vacuum). 
These tests were repeat:!d In tUs quarter and the 
previous obtIervatiCons were co"'lrmed. Another serle J 

of runs was mad~ under Identical conditions exctpt 
that the propellant temperatures were ·3S·F Instead 
of 70"F. In these latter run. the violent osclllatiolUl 
were not observed. 

Studies were also made 01 the effect o1chamoor 
pressuM, discharge preasure, and Jet velocity on the 
appearance of both single and Impinging Jets. VIIWIl 
Cobdervahon of jet bebav10r 1rIU IUpported by pho. 
tography. 

For !!vo .Ingle Jet, an Increase In chamber 
preesure Increaud the rate of atomization; a q'.Ian· 
tltaUve approximation of thl' mcreue wu made by 
meawring the 'tlmeter 01 the jet. An Increue In 
the Injection ,""Jsure or Jet vehlClty al.o Increued 
t~ :ate of atomization, but the effect wu not clearly 
defined nor readily measurable. 

111 ImplnilniHet .tudiu, an Inereue In Jet 
velocity at a con.tant chamber preuure l."crealed 
the Illlount and rate of uomluUon. Similarly, an 
Increa..e In chamber prellure at con':;~oUlt Jet velocity 
IncrellJed atomization, the moet notable chaneea 1.'1 
the rate of .tomlzatlon wero> ob(lll~ In the uto 100 
Plla ranee· 

Ineldental to the .tudle., w. the observanee 
01 hydraulic flip under cert!t,n condition.. For theII part1c'uhr orlllce. used, nonlmplncement wu clearly

I evldenl after Olp. 

A. an Introductlon to the de.len of an Injector 
for a "double rocket enr\ne," a .tudy wu made of the 
penetration of water Into a .onlc nltlOien .tream. 
The double rocket enrtne 1:011,11.1. of a 400·pound I'0 

r thru.t chamber, 'With a convergent nozzle orJy, whleh 
I. fired throuCh .. central hole In the Injector of a 
4000-pound thru.t chamber to provide .. pUot fiame 
for the larger thrult cllunber; thl. mltht inlUre the 
efficient combu.tlon of the propellant. without re· 
qurlng an accllrately drilled and fabrIcated Injector. 
The experimental work conal.ted of Injectlng.tream. 
01 wter at varylni veloclUea and an,lealnto a IOnic

I 	 nlt~n jet. MulmumpenetraUonofthe.onlc.trelm 
occurred at an ImpllllelUenl anale of 90·. Rnwever, 

! [ 
, [ 

the maximum breakup of the .tream ()('cur !~ at a 
nepllve anile of Impingement to'F.1rd the IOnic 

'n 
r; I 

-.;;..J 

no-.:zle. Therefore, as a compromlae between the best 
atomization and the limitations or the Injector. 
geometry, an impingement ar.gle of eo· to the IO'\IC 
jet axis was uled In the detlgn of the mjector. 

c. Propellant lnveltl,~ 

(1) Additive. 

(a) RFNA StabllUy 

The RFNA belne te.ted for storage 
llabUlty has .hown no appreciable :hanp In com. 
poaltlon over a period 01 apprOXImately 12 months. 
The acid Is stored outdoora In an aluminum druin 
which Ie vented and sampled at monthly Inter.-al •• 
Telts were .tut",d In AuCU.t, 1853, and analytical 
procedure. were rev1eed In January, 1854, to obtain 
ClOt-I! ae(.-urate reiult.. HelUlt. ol .even! analy•• 
are i1ven !n Table I. 

TABLE I 

STORAGE STABILITY OF RFNA 

COMtituent 24 Aucult 
leS3 

4 January 
le54 

7 September 
1854 

HN03 
N02 
HF 
Al 

Fe 

H2O 

8US 

15.54 

0.44 

Trace 

Trace 

1.37 

81.44 

1M3 

o.e3 

Trace 

Nil 

1.40 

81.32 

IUS 

0.52 

Trace 

Nil 

1.58 

(b) ~um·Wu DI.per.lon. 

AI a method cllmprovln, therellabUlty 
cllcnlUon, when an electrlcallcnlter II uN<! with the 
JP.4jWFNA combination, CletalUc IOdlum can be 
Introduced Into the fuel upon .tartln,. Thl. I. dOne 
by :Deana Of IOdlum parttcl.. dJaper.tclln WIJC. TIle 
JP·4 dJllclvlI the paraUln and plw up the aodJum. 
The eUectiYenee. Of thll additlye 1IU eftitltted at 
two preelUrea by dttermlnlne iCnlUon. dela,. .. a 
function of temperature. 

The dl.perllon. Of .odlum (50'l by 
weltht) In parallin WU' wr. Diad, with a W:.rln, 
blender equipped with a .taln1ea. Iteel bowl and In 
electric be~lns ma'l11e. A alu, of the dtlporaed 10· 

dlum wu placed In the JP.4 feed line downltream Of 
UWI propellant valve. For teet. In which thIlOdlum 
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wat; not used, a "dummy" slug was placert In the 11IIe 
to keep the line volume constant. 

Since there Is a IIUght fuel lead, IgnlUon 
delay was t.lcen as the intervAlbct1Veen the entrance 
of WFNA Into the Igniter (signaled by a conductance 
probe at the acid orUlee) and th" surt of cbalDber 
prtl8SUre rise. Although use of dispersed sodium 
Improved the starting characterlst1es of the Igniter, 
the data nevertheless sho~ an apprecIable degree 
of scatter with or without the sodium. 

(2) Starting Fluids 

The investigation of the rellabUlty of un­
eymmetrlC2l dimethyl hydrazlne as a Itartlng nuld 
at reduced temperatures was continued. In the last 
qua:ter, test of till. starting fluid In a start chamber 
u ·".ry ...~l\I "*,,t.:J::.cto.·,• ..\ l"Jger.o~"it~l"'~:, cxlt~ 
chamber was then eubiUtute~ for the atart chamber 
and flve INcceesful start" were made at .e5·F. 

As with the prevlou. Nna, the start tests 
conducted In thl. quarter were made with the pro· 
pellants, starting fluid, and hardware at ·8S·F. The 
propellant. 1Vere JP·4 and Type mRFNA with 0.5% 
HF added u a corro.lon inhibitor. Including the flve 
start. made in the previOUS quarter In til., regenera· 
tlvo chamber, a Hrlea of tweive IUcceslful nt&rt. 
was made. In allinltance., the tran.1t1on (rom start 
to main fuel was .mooth. The alow .tart In these 
teats was attrl~ted to the low temperature of the 
actuating fluid In the propellant valve. 

On three of four addltlonalstarts, explo.tons 
were encounterfd. In each cue, the cau.e was 
attrll;Qted to 1II;proper propellant valve actuation. 
(The propeUant valve wu not delllg"'~d to operate 
at hmperaturea u low u .eS·F.) Before continuing 
the,e teat., a propellant valve wu thoroughly teated 
In dry runs at .8~·F. Following utlillactory valve 
operation at the reduced temperature, two IUcceslful 
firing. were made. 

TJlC rell.1bUlty of unaymmetrlcal dimethyl 
byc1razlne III a .tartlng fluid hal been adequately 
demonatrated for the temperature ra.r.ge of ambient 
to .&5·F. There hal been no eVldence tllat the 
,tartlng fluid contributed In any way to thedl1UculUes 
encountered In the tett program. 

(3) Safet, PrOiram 

Followlnlr the abortive launchln« of XB.83 
1\0. 12 ar. lnvutlptlon wu conducted to determine 
11 an ~xpto'lon of nitrated hydrocarboM cau.ed the 

BELV~ cDmullu 

! 
malfunction at turbine start - more spec11IC2lly, the 
effect of ther~:l.l and meci1anIYl shock on nitrated !l 
t:rblne soot. 

Prior to nitration, ::unplea of turbine ,oot, n 
soot ftCUl tt.e ramp beyoru: the te.t rig, and extract 
and realdue of a chloroform exlractlon of ramp aoot 
'lllere tested for elabUlty. No violent reactiOns were '\obtained when these samples ftre subjected to heat, 
liquid WFNA, or hot WFNA vapors. It wu concluded 
tl.:a the soot tested wu in~rt. Ij 

The turbine soot wu then nitrated under 
conditions Which paralleled those at turbine .tart 
aboard XB·U No. 12. It was usumed that a carbon ndeposit bad formed In the low .pot of the turbine 
housing. this depotIt would include carbon and 
alkyl nitrates. The product. formed by the nitration 
c! tto ro~ \:.").!u l~t:).) :I~:&41).:.11 ~'J.."1lljt1~~ 'Wtn u 
INbJected to thermal and mechanical shocka lmpoted 
by open flames and bluting capa. The nitrated prod. 
ucts proved to be atable. HOftver, It 1. belleved II 
that the faUure to uncover evidence of InltabUity doe. 
not ellmlnate the soot u • pOl8lble caUH of the 
explo.lon. Conclu.lve results can be obtained from Itesta In which the e:tact conditions In an operating 
turbine are dupllcated. 

I 
(4) QualltyControl 

The quality control prOJraDl bas been 1n1. n
tiated, after acceptable field·te.t methode for analyz. 
InC WFNA were establlihed. A daUyanalysl.S. ma.de 
of the acid uled In each cell. Should the Iron content q
exceed 0.03 percent, operation. are poatponed unlU 
the acid I. replaced. The 0.03 l"'rcenu.ge hu been 
selected u the maximum late operating limit. Fo: 
each test, analytical data of the acid fore recorded d, 
on the IBM cud &long 'W1th performance data on ~e 
rocket engine. 

Ul 
A dally tut I. al.o made of a sample of 

JP.4 Hlected from a cell 1IINmed to be repTe.en­
tatlve. Den,lty 1. determined with a pycMmeter at 
n·F, and bollInC ranee I. determined by an ASTM U 
distUlatlon. When .ufflclent samplu~ve beentuted, 
a correlation of ".ta wUl be made and the rellllt, 
wUl be reported u they become avaUable. II 

d. Material Evaluatloll 

Six bladdt'~.expul.lon teat. ftre made with theo ! 
oxidizer propellant tanke. The bl~er. ftre fab· i
rlcated from a 0.02.lnch R33xt1e·14 polyethylene­

1 

polyleobutylene blend (a Goodyear Tire and Rubber u 
[" .. 

I 
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Material 

Teflon glau 
cloth· 

FBA pla.tle 

Polethylene-
VJstanex B-SO 

bler.d 

• Fabricated Into METEOR-.lze bladders. 

•• Glus cloth lmpregnated with Fluorolube LG 
leaked under thMe colldlUona. 
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TABLED 

SUMMARY OF ACID EXPULSION TESTS Wl11f GOODYEAR BLADDERS 

Tf'st No 
Shroud 

(Enveloping Bladder) Storage Time 
Percent 

Expelled Remarb 

1 None 24 hours - FaUure due to 
acid action 

2 0005 inch Kel-F - 98 Acid cooled to 
-10·F and ex­
pelled Immedl. 
ately 

3 0.005 Inch Kel-F 2~ hours - Failure due to 
strangling of 
buuGe.' by &1I&"CiI.J 

4 0.005 Inch Kel-F '12 hours 88 

~ 0003 Inch Kel-F 18 hours - F~!lure at seams 
alter 18 hours 
storage 

6 o005 Inch Kel-F - - Stre... risers In 
shroud broke 
durl!1i acid 1oadi!li 

TABLE m 

BLADDER MATERIAL TESTS 


Manu'acturer 

DuPvnt 

Minnesota Min. 

Ing and Mfg. 

Co. 


Connecticut 

Hard Rubber Co, 


Test-

QQIII~&.. 

Capatlbillty 

Temperature 

Compatiblllty 

Temperature 

Results 

In alr - no leak 
In contact with Wl'NA: 

at ~ pslg • no If:u'' 
at 8 pslg - .mall leak 

ifLt lleal'.ll 

JP-4 - compatible 

N2H4 ~_ IncoJr,paUblf. 
WFNA 

-lO·F -brittle 

WFNA - compttlble (48 
hrs., room temperature) 

-15'F - flexible 

-35', - lUff, but .not 
brittle 
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Company product). TM vlU'iablel' included the stor­
age time and the thickness of the shroud enveloping 
the bladders. Table n is a auromary of the rellUlts. 

White fuming nUric acId was not able to pene­
tract three O.OO5·inch plies of Kel-F coated with 
Norde~eal grease during a 82-day stor~ period 
at room temperature It was also found that the 

surface fl1l1sh of Kel-Fcould be improved by aub­
!ectlng 1t 10 3S0·F and 8200 1181a for 15 minutes, and 
then quenching. 

Table m IUmmarlUs the relUlts of the pre· 
llmlnary evaluation of several potential bladder ma­
terials. ~.b16 IV present. the results of several 
WFNA comretlbUity tests. 

TABLE IV 
WFNA COMPATIBILITY T='~TS 

Material Intended Use Re3ulla 

SUlc:ol\eoU. 
(SF 118(40). General 
Electric 

Phenolic treated 
ceUulose 

Dynel board 

StaWesa steel 
(304,31e) 

CQmpr~lIQr 

WFNA filter 

WFNA filter 


WFNA filter 


1l.'coPlpaUble. D~t.y~ r'!llC'tJo.'\ 
between 5 ml 011 and 115 ml acid. 

Incompatible. Reaction oc:­
curred. 

lnc')mpaUble. Became spongy. 

Incompatible. Corroded. 

C. Guidance 

1. GENERAL 

At the bei1Mlng of tho Raacal proeram, re,ocl'h 
and development r ....larted on a radar-relay and 
command Iuldanc. .cheme for diroctlnc m-to­
.udace mlllUe. to a target. Thil development ... 
ell.entlally conc.rned with a radar .tannln, .y.Iam 
In the no.e of a miI.Uo by meana of which a radar 
picture at -tile area ahtad of the mluUe III relayed 
via a mlcrotlave link to the laWlchlnc IJrcraft. With 
w. information, couunan4a from the laWlchlnl air ­
craft could be ..nt to the m'-sUe ~inetln, it to tho 
tar,et. (The name "RASCAL" "... coined from the 
flnt lettera of tho we:ca RAdar SCAnnInS Link.) At 
first two B·17 aircraft were uWl%ed In ruldance 
development, one .Imulatlnf; the launchln,.director 
alrcr"'t an<l the other tho ml ..Ue. Later, data from 
tutll u.1ng th1a experlme::W radar-relay and com­
mand !!nII: led to an Improved Iulclance .,.tem whleh 
wa~ .ubsequenUy In.talled In .a B·l'l/F·SO comblna- . 
tlon to .Imulate !nOr. do.ely the CUidanee perform­
ance of a director IJrcrafl and mla.lle In fllJht. 

Guidance for the Rucal weapon .y.tem conalata 
of an lnerUal ranJ.·compuUnc 8111t~m with a radar­
relay command override. Componenta of the .y.tem 
are located both In the director atrcraft and '" the 
mlllUe. 

13l.llcaU1. the .,.tem operate. II foUow.·: Tbt 
director a1tcraft earrrine the mlallUe Ie navlpted to 
the launch point by mean. of Ita modlll'!d K·.erle. 
radar bombinl sy.tem (MA-. or :,:.· •• 5) uWlzJng a 
lone-ranee March radar and computer. A rllII' 
m.uurlnf; .y.tom, calle<! tht1nntlal ranco-computan, 
(IRe) .,..tem, mtuure. poouD4 r&l\ie to tar,tt by 
double lntesraUon of a 'Ienal from a pltch ••tabUUed 
accelerometer. Immediately prior to launch, lnlU&l­

• TI\1. 	 ruldance d ..cripUon applJea "nty to ModDl 
5eF XB-eS' . No. SS and .uba'quent. For lntnlm 
ml"U'I., a track and CODlDliUld midCOUfI8JU1d.u1ce 
'Yltem ... delerlbed In BeU Aircraft Specl£lc:aUon 
se-~'l.OOlla uaed. 

i1 

n 


\ I 
j 

I 

u 

n 

y 
I 
I 
II 
:1 

II 

.Jr 

:l 


, t 

B E LV~ tmounOi ------------------"""'---- ­

;)
24 I 

. ' 

.' 
~-



SECRET:, r: 
~. i '.: I ~ r_ 

, ,t1r~--------------------------------------------------------

r 

I 
I 
! 
f 

I condlHon data of director aircraft velOC:lty andranae­ evaluate varl~ IU1dance lmprovemenia prior to their 
to·target, are fed through an "umbUlca1" cable to the lr.corporaUon Into B·03 pUoU... parasit. bomber.. 

I' 
ml..Ue. Alter the miIlU, I. launched, l\l. Worma­ Also, a · Ruca1 IUldance .y.tem Is beln, In.taUed In 
tion enabln the mls.n.'. inertial sy.tem to dictate an y·aac 10 that more r.a1I1Ue flliht te.tInJ can be 
a programmed flight path. At a predetermined ran,. performed at hlch alUtude. and at ,reater rue •• and 
Irom the tar,et, the IRC .yetem inUlate. the termtnal .peeds. 

I 
dive .lgnal ~ the mia.lI. automatically enters a 
30.dell:ree dive. By controlling the 1I1ght path in th1a Early In 18!53 the A1r Force e.tabUabtd that th. 
manner, the aervopUot andruldanee.y.tem.etlabU.h ulUmate cu1dance·.,..tem lor the Rucal .....ponwould 
a pretet coUllIon courso t.J the tareet. 	 be of a completely nonem.r.aUn, type. Development 

work on th1a nonemanating 'iltem, pret.nttd In the' G The search radar .,stem 1. Included to improve latter part Orf th1a aecUon, 11 proireIJin!conC\ltrenUy 

the accuracy of tar,et acquhlltlon. Jut prior to with the deYelopment effor. on the pldanc. ",.t!lm 

termlnal dive, unattended ...reh radar equipment in Jllllt de.cribe<!.
)	 tho note of the missUe 11 automattcally ener,lzed. 

Tht••can. the area over a 150-decree ..ctor ahead The foUow-InC lnformaUon fo!' the mOlt part par­


f 	. of the mi••lIt• Radar vldfo I. tran.mitted by meana au.l. the "obJecUve alma • and work .tatem.llia .. 

01 a microwave relay link to the d.1r.ctor. Here appearInC in Project MX·'l711 Proeram Planl'llni 

raMr WormaUon on a plan ~1t1on lnc11cator (PPij Report, BeU AIrcraft R¥pol. No. "-888·003 dated 

.cope enable" a JUldance operator to correct the 30 JlUle 1~54. 
tl1St.t path 1Il the XB-63, 2nd obtain a high de,ree of 
accuracy In tar,et ':lombIns. The operator guide. the 2. EMAHA TING 'iUIDAHCE 

! I 
~ 	

I 

.. I Ra.cal by moans of a tracktni .tlck that po.ltIon. 

,&roce and azl'J\llth cuuore over the tar,et rwr n­ a. MI••lIe Equlpm.nt 
turn on the 1nd1cator. The di.placement of the " acktng 
lUck determintl thenl&ht path correetlon. w~.lchare (1) Unattended Search Rlclar (USR) Sy.tem ' I 
automatleally tran.mUted to the mll.Ue. 

In orde: to reduce "mocl1nt· by the modu· I 
Tho n-17/F·aO ttam (no'" EB.17G/£~.e~::}.alon, lator tube an.... pilll tranlformer which l.nathen.[ with a laboratory termtnal guidance control .tatlon, GlO<tulator pil.. r1ll time hal belln dUlcned for the 

hat been kept up to date, and 11 btlni utillzed to PPB'I U8R .y.t.C1. A rill UaI" of approximately I 
..;;~;;""..___________________BE L1er9'~ cmounu 
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210 kv/usec was obtained, ho·:e...er, after a brief 
period of operation a short circuit occurred. The 
cause of this dU!lc.llty Is now being investigated. 

(2) Command Syetem 

The comm'lnd package, Ivcate<!. In the aft 
guidance sectlor: In thf' m!ssUE',decodesandtransmlta 
guidance comllland Information received from the 
director alrcraIt to the servo autopUot. 

Two engineering models of a new command 
package, Figure Ie, with Improved decoder and 
memory clrculls have been constructed and wUl be 
tested dur!ng the lut quarter of 11154. An evaluiltlon 
of the effects I)f noise and contlnuous-Wilve (CW) 
Jamming signals on the operation oflaboratory-model 
command packages shows a good correlation With 
antlc!pated results. 

Command receiver AGC (automatic gain 
control) Circuit, have been modified to Improve re­
ceiver performance In the presence of CW and nolse­
type jamming. 

(3) Video Relay System 

A contract Is being neeotlAted with Raytheon 
for add1llonal QK-282 magnetron.. These addl!lor.ll 
magnetron! '11'111 be used, at required, to replac~ 
"burnouts·· on Modt\ 50S PPS·., 

The relay transmitter In the EF-80B aircraft 
has been modified to use the A_I018 magnetron manu­
factured by RCA and thus more nearly reflect the 
c~flguraUon of No, 30 IJ1d subsequent PPB'., The 
work or. the A-I018 was directed toward elimination 

iI 

(I 


! ) 

. I 
r I 

U 

UFlgut(, H. Computer Contrc! Unit 

c4 power slump and Improvement of llnearlly. Life 
te.t. on the RCA A-I018 magnetron arf' currently u I 
under way. 

b. Director Aircraft Equipment II 
(1) Term!nal Guidance Control Sy.ttm (TGCS) 

The flrllt laboratory model ofanewcomp.1ler ~ 
control unit, FI,ure 11, for tho director aircraft·, 
TGCS, hat been completed and hall aatllfactorUy 
palled vibration and high and low temperature telt•. n 
The second laboratory model, now approximately ~ 
complete, Is expected to be completed early In 
Oetober 1~S4, Drawing. have been completed and uwUI be releued ,hortly to manufacturlnlr facUlties 
pending ECP (engineering thanp proposal) approval 
by the Air Force. 11 

(2) Command Sy.tem 

Model 110 commilnd tran.mltten !-.ave been U
Installed In the two IUD directOr aircraft (E8-50D'" 
No•• 075 and 111) now In ute at HADe tOT tho SOB 
flight test program. It i. antlctpated that In.Wlatlon 
of theN Improved tran.mltter. w1l1 con.lderably reo dII 
duce maintenance problemll and Inerelee reliability of 

the director aircraft', au1danee .y.lum. !I 
(3) MA·4 Sy,tem 

Laboratory te.t. of the ME- • comp.1ter (part 
of the MA·4 and :.tA.S radar navlpUon bomblr" 
.y.tem,) wllh the 1nertlalllUldance .y.~em have been 
completed es'lafactorUy. Frequent checu of the 
t'omp.1ter during te.t••hem that It, outp;.~ vol~. I 
to the 1Q sf.tem were w1t!11n the tole1'llncc:;,,~cU1ed. 

U' 
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The ME-4 
checked periodically 
operating condition. 
encountered to dlIte. 

laboratory system Is being 
to assure that it Is In proper 
No parts fallures have been 

(4) 	 Automatic Checkout System (ACS) 

The autom~tk checkout system Is a device 
which automatically checks certain B-63 and director 
aircraft functlc..~sdirectly cC'lcerl1~dwith the launching 
of the PPB. There are t~ development i'haS~8 to the 
ACS program. 

The earlier R&D phale produced the Model 
56 ACS ~_'1d the later pl\ale, the Model 110 ACS. The 
Model 110 II the operational model and will be used for 
launching PPB's starUng with No. 46. Model 110 ACS 
11 an Improved dealg:\ u.d utUlua better packaging 
technique I than Model 58. 

Protot)'pe ACS equipment for the DB-36 and 
DB-47 aircraft hal been modified to Include new 
countdown requirements. One Im!"lrtant chan~ 
provides for the retranaCer of PPB .y.tema oper­
:\tlng on Internal power prO'Juced by the turblrl~, tv 
external power, following a malfunctlon or faUure In 
the roclcet .y.tem. Thl. gives added aafety to the 
captive IUg1It and allures continued operation of the 
electronic ~'Jlpment within the PPB alter a brblne­
pump shutdown. 

The follOwing Ilccomplllhments were made 
during preproduction teet. of the ACS: 

(a) The 	 hermetically sealed .tepper­
swUchu provided by the vendor were 
tested Individually for stepper action 
under the hl;h and low limit. of the 
temperature .pecl1lcaUon and all defec­
tive Item. wore returned. A s.rocedure 
for adJu.tlng and teatlng the ''lVlteM' 
hal been establilhed and it I. anticIpated 
that future .hlpment. 'Will meet .peel!!­
calion'. 

(b) 	 A new ttlcperature.controlled capaCitor 
,"embl, wat de.lgned u.lng a metal 
container fUleQ with .Ulcone oU. The 
.1eW .lIembly. necea.ltated by the In­
abUlly 01 the prevlou. unit to wUhtand 
thermal .hock, hal been made effective 
on all Model 110 ACS. 

(c) Tllf\nn-coated wire 	and .peclal larlng 
t3~ were aub.Ututed for the SRlR wire 
used In the IUballembllet ohlle .yltem, 
alter the SRlR wire war !C\Ind to be 
aubjeet to cold flow under tem~rtture 
extremes. 

" ,'-' . 

(d) 	 'I'M redesigned a:ivance controller pro­
totype 1& undergoing engineering eval­
uation. 

(e) 	An override for either emanating or 
nonemanatlng gulcW':e would permit the 
guidance operator to fil:'e a PPB with 
either ay.tem Inoperative but not wIth 
both system. Inoperatlve. Clrcultry~ 
been devised to accomplish thl. purpoie 
and 'Will be Incorporated In.all sy.tem. 
unlu. It revised requirement I. re­
ceived from the Air Force.. Advance 
information Indicates that the overrldt: 
of emanating guidance may be deleted. 

c. General Product Improvement 

(1) 	 Ku-Band tJSR Syltem 

Flight teet; have been completed comparing 
the performance of the Xu-budandX-bandunattended 
search radar.. An aircraft with a maximum ..utude 
of 30,000 feet wu uaed In the com~l,oD tut•• The 
followIng informatlon on altitude. In excell of 30,000 
feet wall obtained by Inaertlng an attenuator In the 
unatten~d aearc:h :-adar waveguide, thereby .Imulatlni 
Increued altitude Reaaonable reault. were obtained 
with the Xu-band unattended .earch radar at a .Im­
wated altitude of 50,000 feet under Ideal weather con­
dltlon•• Under adverse condlUolI. Ku-b&ndperform­
ance ft. marlina1 above 40,000 feet. The X-b:uId 
unattended aearch radar wu found to preaent accept­
able PPI dl.play. up to a .Imulated altitude of '10,000 
feet under Ideal weather condition" and to a .lmwated 
altitude of 60,000 feet under ,UIhUy advcrae weather 
condltlona. Since the te.t aircraft could not be flown 
In severe weather, teat reault. 'Rere not obtained 
Which WOIl!d be valid tor very adverae cendiUon •• 

The flr.t Xu-tw\d tearc~ anto'llll manu­
factured by Dalmo-Vlctor ha. been received. All 
remaining antenna. wm be deU..ered bJ June, ID55. 

(2) Hlgh-Ponr usa Sy.tem 

A breadboar:! model of the mod'.:lator unit 
for the ht;h·power usa .Yltem hal been completed 
exeept for Inver.e diode circuit.. Thl. modulator 
haa been u.ed to drive a 4J50 mapetron at power 
output. up to 250 Itw. At powr output. In excell of 
200 kw, .peetrum dllfleultles oecur 'WhIch have been 
traeed to tho .horl-rlae-Uroe o! the modulatlnepulae. 
The ).oIl.e tranaformer I. being redu1enedto Increue 
modulator-pulte tlae tlmo. 

A laboratory model otth~recelveru..mbly 
hal been t .... ted. Reeeiver aenalUvltlee with one-to­
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orle slgnal-to-nolse ratios at -~8 dbm- ba"e been 
obtained uslni IN23C crystals. 

(3) 8i.ndwidth Reduction, Radar-Rel.lY System 

The study to determine optlm1'.m parametera 
for a nar. )w·band telay I1nli: :llId for the USR system 
Is Contln.1lfl '. This ItudyIs dlrectedtowardlmprovlng 
both the Us. t signal-to-nolse ratio and the relay-link 
range. A t eadbolrd model of a new synchroniZing 
code circuit for tht. relay Ilnk has been constructed 
and Is now undergoing te&ts. 

(4) I!.rIU-Jam Clrcults, USR System 

A stuely Is being made to dete!'mlM the 
feulbUlty of utUlzlng a tunable magnetron and antl ­
lam clrcultry In the USR sy.tem. Preliminary teats 
are to be ::::do '&11.'1 a 2J51 ml~tron; two 4J50T 
magnetrons al.o have been ordered for additional 
te.tlng. Because of duty-cycle limltatlOlll of theee 
tunable tube., It bas been neculU'y to reduce the 
pul.e width to 0.4 mlcroftcond. The 1.1" of puls. ­
forming lines and pulse-width dllerimlnltlni clrC".!1t. 
at anti-jam feature. are helnl evaluated. Clrcultl 
to detect the presence of jamming are al.o beilli 
lnveltlpted. 

(5) Extended-Range Relay By.t.m 

Studle. on the 1.1•• ofC-bandforan.xtended­I'IJI,' relay I)'stem, between mlllUe and director 
alrcraft, have continued. Sev.ral tube manuiacturera 
have ba:on vilited In an effort to obtain • IUltable 
r~lay tranlmltt\ni tube. Tllbe. now under con.ldera­
tiOIl Include. tl,.tron oacUlator and travelln,.wav. 
amplifier combination, and a Clrclnotron (backward­
ftve OIcUlator tube). 

(II) Extended-Ranp MA-4 Sylltem 

Modification 01 the mIIlUe-r.l.ue naYlp­
tlonal com~t.r, MaNC, to an extended-ranp con­
lIeuraUon I. In procr'" .t A. C. Spark Plur, 
MUw:wkee. Thll extended-rinse contilUraUon wUl 
be ef!ecUve on A. C. Spark Plu, production .,.t.m 
Y-24. Th. immediate efieet on the Bell AIrcraft 
procram wUl be tIIat different ca,.we wiring wUl be 
required to mate the 'preNnt capaule with .y.t"m 
Y-24. Monthly prop'ell report. are belnl forwarded 
by A. C. Spark Plu, refieetlnl the .tat~·. of the work 
belnl dOne. A trip to A. C. Sp&rk Plui wu made 
.mrlng AUiUlt, 

• dbm - decibel. wit!! rupeet to one m!~llwatt 

BELJe,9'~ m'DUIIDI 

(7) Azimuth, Ran~, and Altitude (3D) Offset fI' 
Study has eo,ltlnued on the 3Doffset guidance 

computer and 80me Initial '!rInk baa been completed. 
Several methods of solving the geometrical problem. 
unique to a 3D computer Mve been propo.ed. Each ii' 
method has some Inherent dJ!ficulty either In equlp­
Ibent complexity or accuricy. A choice !."Ithe method J I 
of soluUon Is guided by the following considerations: 

Av 0 Idan c e of multiple-loop servomech­
anism. to permit good over-all response. III 
A method of .0luUon which avoids ambiguous n1or indeterminate aoluUoll8. 

The number of computln, elements necu­ -- I_ry. IJj
Accuracy attainable with computln, elelllents 
used. ul 
Correlation of direction of movement of 
rance and azimuth cunors with reapect to 
operator control .tlck movement. . II 

(8) Simplified TGCS IIA breadboard model of the proposed .im­
pUfied terminal ",Idlnee control Sf_em hu been 
partially con.tructed prior to It. evaluation. Cir­
CUitry revlllion. have been made to the TGCS to 1I 
permit Includill, an Indirect bomb damap auellment 
.y.tem. Further .tudy 1. now under wa, to ucertaln 
the TGCS eSe'len molt completel, compaU!'.!e ,nth a n.1
three-d1meulonal oU..f ",ldlnce computer. Work II 
al80 contlnu\ni to improve the circuitry from the 
IUndpolnt of Nl~:1nI the nlltl:ber of calibration 
control. and to lncreaN .,.tem rell.bUlty. il 

(g) indirect Bomb Damap At....ment (IBOA) n 
The preliminary de.11ft 01 thtl IBDA marter 

unit, which provide. I'IJI" marta on the PPI to 
determlne the c!ietanee of the mluUe from the tarset, 
hi. been compl.ted and 11 ready for final packattni. II, 
An enpneerlnc report I••pprox1mat.l, 75% complete. 
FUpt telt••re now belnl performfld to obtaln data 
r~ulred to complete the report. :I 

(10) 	StabUlud AutomaUc Trackilli Relay An­

tenna By.tem (SATRAS) 


A I.boratory model of the .tabUlud ver.lon 
of Ule relay utenna 'Y( tem (Rucal director alrcraft 
equipment) I. r.ow inlltllle-t In the IU.D ES-l'IG 
aircraft for flIlht evaluatiOcl. Prototype .,ateml are 
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being fabricated to facUltate f.lrther bench and en· 
vironment<lllesting. 

(11) De.velopmf:ntal Flight Tests 

Flight testing at Bell Aircraft Is bel • .g con· 
ducted with an EF-80B aircraft, into which an XB·G3 
~rM'\atlr.g guidance system has been Installed, and 
with an EB-17G ~Ircraft that contains guidance 
eqllipment normally used in both the director aircraft 
and the XB-e3. During thl. quarter, el&ht night tests 
were made with the EB-lIG "flying laboratory" and 
nine flights with the EF·80B. 

Flight tests were conducted to evaluate relay 
link c:apabUltles, a developmental TGCS lumped. 
constant decoder, and over·all guidance .y.tem per. 
formance. 

AIl F·89C aircraft wu received at Bell 
Aircraft on 13 May li5t and Is beln, rr:c.1l1led to 
incluuC' a complete XB-SS sul<lance system with the 
exception of equipment that provide. commanda to 
the airframe. Prelnltallatlon bench checka on the 
guidance equipment wW be completed ehorUy. High. 
Illtttude flIpt te.t. em the USR .y.t.m wlll start 
during the next quarter. 

3. NONEM~NATING GUIDANCE 

., inertial Rance·Computlng (IRC) System 

The ME·" mlllUe-relelle navlpUonal com­
puter In the director a1rcraft furnllhea initial· 
condlUon data to the IRC ay.tem. During thl. perlexi, 
compatl~Ulty teat. were run between a btonch model of 
the ME." computer and theIRC.y.tem In the develop· 
ment laboratory. Checkout procedure. for aettlng 
up carrier and PPB veloclt, and ranee .Ipi' durin, 
,round teat. were f:l13llzed. 

A bench .et of U\e IRC ayatem waa put In 
operaUon atHADC. Thluet will be u.ed to 'amUlarlze 
HADe perlonnel with the Model F mlllUe cOllflcura­
Uon (airframe NOI. (e • 78) and provide a mean. 
(aubaUtutlon of 1I1I1t.) for checkinl component. durlni 
the flIiIlt teat proeram on thl. ccnUauratlor.. 

Improvement. have been made In the IRe power 
aupply to reduce leaka,e path. to iJ'ound In the 
noatlnl 200-volt Mellon. Thl. Mctlon auppll81 the 
''tcltatlon voltap for the IRC a~c.lerometer. 

Evaluation 01 Tenon capacitor. under hl&f\. 
temperature condition. hu. ahOlm marked improve­
ment over the Poly.tyr.n" varlely. The T.flon 
CllpaCltor wUl tie lI.ed 1n tllll ieeGbaek loop of the 
me Inteifltor•• 

• I " 

b. Muillaxis GuId.1nce System 

(1) De.crlptlon 

The nonemanatlng, multlaxl., inertial guld· 
ance .y.tem for the ultimate B·e3 weapon Iy.tem can 
be divided Into four .ub.y.tems: a stable plaUorm, a 
poalUon computer, a flIiIlt computer, and a prelaunch 
1n1t1:l·condltlon .y.tem. The Itable platform ae"e. 
(a) to keep two aecelerometer. properly aliped, one 
In the north direction and the other !n the east 
directlon, , ~Id (b) provide. a reference for attitude 
control of the PPB. SiiJlll. from !he actelerometers 
are tranamitted to the po.lt1on computer whlch 
compute. Inatantaneou. velocity and p<>8lt10n. The 
computer al.o applies the proper voltage. to torque 
the platform in compenaatlng for the earth's rotation 
and curvature. From the cOlUputed po.1tlon of the 
P?B ud the locat10n 01. the tarpt,lhI Dlght computer 
producea the proper Input. to the autopUot for ell· 
rectlne the PPB to the tareet. The prelaunch initial· 
condition ay.tem perform. two important function.: 
It level. the platform, u.ini .. a velocity reference 
the cround .peed indicated by .. Doppler radar sy.­
tem In the curler aircraft, and allan' the platform 
In azimuth, ulln,an aatrocompull for the true· 
north reference, a photoconlometer bend1nc anele, 
and a pmbal correction anpe. A modified navlptlon 
.y.tem In the carrier aircraft, In conjunction with a 
ran~·to·iO computer, auppllea initial condition. of 
ranp.to·iO between carr1er and tarcet tothepo.IUon 
computer, A comparll6.~ 01. the inertial system lind 
the navlptlon .yllem can be made, after a check 
nan between two aim po1nt., by .. performance check 
.y.tem. 

(2) By.tem Analy.1I 

It WI. determined that the rel\'ltant error. 
In the Doppler drlll.anlie under condition. of -'tron, 
wind (when the director aircraft tU/nl) would belup 
enoup to nece..ltate sWitchlnc from the Doppler 
.yllem of platform 1,nUn, to a memory-type .y•• 
tem. Thll memol'1 .y.tem .Umlnatea erroneou. 
Doppler information and conllnuea the levellnlopera. 
Uon on the baat. ci information received prior to the 
occurrence CJl the dl.turbar.ce. 

(3) Guldane. Studlea 

Preliminary achematle. hay. been prepared 
for the directlonal and termllla1 CUldance l1.tem. and 
a de.~ .paclflcatlon baa be~n written. 

An error anal)'.I. of the fHcbt COmpiter 
lllltrumentation baa bepn In which adual comJlOf\ent. 
IO'IlI be u.ed. To perform Uoeae .hldl.. the three· 
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axis hydralJl1~ t~st table, Figure 12, used for platform 
evaluaUons, and 'lIIlllogue comt'-lter& ~ll ~ utUized. 

(4) instrumentation 

Ttl.. photogoillometer Is an Instrument that 
is used to measure deflection angles . between the 
alignment of the pla.tform of the PPB and the bue of 
the a.strocompas13 In the direcl.oralrcrait. Fabrication 
of the photogonlometer has been subcontracted and the 
vendor states that the basic concepts presented by 
Bell Altcralt have been lnvestlgate:1 experimentally 
and found satisfactory. Detail designing haa beer. 
started. 

Progre., made in the development of initial­
condition computer. Includes the d~clslon to lransfer 
all initial concl1t1ons from carrier to PPB with multi­
speed synchro l1y/;:emi. Tll1a -;;;:: c!o::c :0a:hlt)''':l t.'::l 
required accuracle. and to mlnhnlze the noise and 
leakage problem •• 

Initial condition. for three dtrferent tal'gets 
can be lIet Into memory servos before take off. Pro­
visiOns are now being made to allow an operator to 
choose a target by adjusting a selector .witch. 

Specification. for the mechanical compo­
nents of the InlUal-concl1t1on computer. are belni 
prepared. Upon completion the.e specifications will 
be sent to varlou. tr.atrument companle. for bids. 

(5) Gyros and P:a~orms fI 
The prototype three-axis platform (for pro­


viding a reference co-ordinate system), utUlzlng three 

alngle-degrfoe-of-Ireedom HIG-S gy 1'08, was aa­
 r J 
sembled and Is being evalultQd as I possible replace­

ment lor the ·HIG-S pla.tforlll on the ultlmate weapon 


. system. Ij 
The pla.tform stabilization loop Is undel 

test with new ma.gnetlc amplifiers Uled to drive the 
gimbal torquer motors. III 

(8) Accelerometers uThe simple-pendulum and Inverted-!lendulum 
accelerometerl are beln, developed by Bell Aircraft 
for use on the mulUa.xl. stable pla.tform (.ee BMPR­
36, pp 25, 2~). Th~ mo~ eultablety~ r..ll bt ~~ on u 
the final dellign. 

The Simple-pend-ilium accelerometer U 
utiUzlng four Ilppblre ball bellrln,s has shown good 
repeatability (lO-S g) and linearity (10-4 g), and hu 
been evaluite4 under temperature variations and Ifound to be satllfactory. Final evaluation teat. are 
being conducted. 

Preliminary development tests of the In. 1
verted-pendulum accelerometer were berun on 20 
July 1~54. An error In machtnln, the cl"tlng to 
support the pendulum wa. found to be the source [l
of trouble dl.cloaed durlni these teats. A new 
.prtnr hal been machined and lnItalled and the teata 
are contlnutn,. U 

(1) Integrators 

A new dUlrn of the multlaxls InteJl'ator U(for the po.illon computer) hu obviated the need for 
an Infinite reaolutlon potentiometer. infinite resolu­
tion potenllometerl .re both cosUy and dlfllcult to 
procure. A breadboard model of this new deelen II U 
beln, evaluated In the servo development Iltboratory. 

(8) Power Source U 
The orlctnal promise date lor delivery 01 

two Inverter-reJUlator unit. from Ford Inltrument 
Company for the lIPB's power IUpply sy.tom bu II / 
~en delayed 8 months due to dellgn thanse' orlc!. 
nattd by Redstone Arsenal. 

Lettera were written to .ever.Ll vendor. 
peJtltnln, to ... e ClUIi" and developznent of the 
macnetlc power IIlpply. (Three nux oleUlator. tan 
been de:lgned for t~e m~eUc pG'ftt :8'Jpply tr.d th.. 

Figure 12. Three-Axl. HTdraulle Tnt Table Inland T~'~$lormet Compln)' 1:1 BuUI1<.1 hu been 

II I
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f1 contacted to se~ 1! they can Wind the toroidal cores.) 

A conference was held with the eastern representa­
tive, of Magr,eUc Research Corp. at which time the 
Bell Alrcralt proposal for a magnettc powtr supplyr -r..s studied In detaU. Further J1ecusslons wi be 
held with Magnetic Research Corp. englMere before 
a bid Is fMthcomlng. 

I (9) Test Tables 

I The August completion date which had been 
set for the combination gyre dlrtt and rate test table 

l 
baa been dela,~u due to dUficulty In obtaining some 
of the mechanical parts for the drive usembly. 
However, this tabl~ .hould be assembled by 15 
November le54. 

The three-uti hydrauliC te.t table, Figure 

[ 12, for evaluating the multwd. lnertlal plaUorm, 'WaS 

r 
D. Telemetering

! [ "' 

1. GENEP.AI.. 

Two groupe of telemeterlng sy.tems are Ul:~ Inf XB-e3PPB'" Groupll. ltI cllrrent use wlth re.earch 
and d.evelopmer,t mIIlUe" wtlUe Group n wUl be u.ed 

I ( 	 with AFOOT mlnUe. equipped WIth .lmulatl!d war· 
heada. 

I Group I Is used to transmit both qu~lltaUve and 
quantltative d;.ta on vital component. and ay.tem•. 
The number of contlnuou. telemeterln, channel. 
varies from & to 18. By commutaUIIJ 2 or 3 of these

L clwlnel., data tran.mlilion up to a maximum of 14 

U 
'UnCUC'l1 I. obt..lned. Telemeterlne InItrumentation 
of Group I on early XB·03·. Ineludencct'lerometers, 
angle.or·attack and .Ide.sllp nnos, varlou. type. of 
prellure pickups, rate eyro., po.ltlon potentiometers, 

I 
I 

and nUDl~rOU(l a·c and doc voltage-meuurlng unit•. 
Later Rt.D XB·S3'., in conformance with specifiC[ te.t IIcbccMe., wUI contain telemeterlng In.trumen· 
tatlon on Vibration plckupl, 110'11 m;.clr. for hydrauliC 
flow data, and etraln cap. ~or the meuurement of 
control.eunace hlnee moment.. O.clllographic reo 
corder. wUI be uled on certain PPB'stoobtaln .traln 
data on control surface.. Two accelerometers. a 
ground reia)' ltation, and automatlc-.tartlng oscU· 
lo.cope camer .. will be uled to obtllnPPBd!celera· 
Hon data on Impact. 

[ In the Group n telemeterltlr F/.tems, four .",b­
carrier channel. wtll be 1I.e<!: three contlnuou. and 
the fourth commutated to provide 27 fubchannel •• 

D 

_ 

-, ­

put in operation in all tJlree axea. Preliminary test~ 
indicated that strengthening of the pitch-gimbal frame 
would be required prior to further testing. 

(10) Guidance Cooling System 

The t:e.!c apprOllCh for controlling the 
tempel~ture of the InertW guidance electronic com­
partment has been decided. Briefly, the multlaxJs 
platform will be tn.ulated and lndJv!dually controlled 
at a temperature of approximately nO·F. (The pre­
IIchuy de.!gn of the temperature.control sy.tem 
for the multlaxll platlorm ha.e been completed and 
will be evalusted In the bboratory.) '!be over-all 
compartment which hou.es tha platform and el:etrcnlc 
black boxes WUl be sealed ;nd controlled at an am. 
blent temperature cf apprOlllmately 'lO·F. 

and Instrumentation 

Automatic decommutaUon will not be incorporatt'd. 
Accurate prellure.uUtude data will be cttaln1!d by 
means of a continuous chinnel, !Jut In ,ennu, most 
of the f'IIJ Inr.trumenta wtll supply the COlnlDutated 
channel wUh qusUtative data. 

2. TELEMETERING 

a. FUght Plan Chanp. 

In accordance w.lh filght pllJl revl.lon., chan,es 
In telemeter1.'li lnatrumentatlon wue made on all of 
the remalnllll Model 58B PPB·. through No. 26. In 
ceneral, theM chance' con.l.ted of addInr eontlnuo..l1 
telemeterlne channel. to the power plant inltru:nen· 
tatlon to obtain inforMation on chamber prelluru, 
fuel pre.f:ures, and ox1d1zer·pump dl.cllam prel· 
aires. Provl.lonl Mre alao maae to telellloter 
rocket Urlni, and turbine armlni and flrtnc .wltch 
action.. To provide tor the contlnuou.·channel tele· 
metering of these Item., .ome of the Ie .. critleal 
data were removed from continuous channel. and 
fed to. commutator. Since there ..... not a IUfUe1ent 
number of contlnllou. channel. on X8·e: No. 21 to 
accommodate these add1Uonal functlon_, the Century 
oaclllograpblc recorder reccvered from XB-83 No. 14 
..-as reworked, ::et.sted, and 1n.ta1I~d 10 the warhead 
section. Instead of ullng the polent\omelet-type 
Instrument. alnady wtaUed, pickup. of the .traln­
gage ty~ were addf'd to monitor propuliion .yetel'!l 
pre••rutS. These ... raln-type lnItrument. are lee. 
eu.ceptlb!e to ,-I"ration, and IhCNld provide more 
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reUable dlta in the event (If ~other power plant 
shutdown. Drawings, lnstaJlaUon, and ch~koutofthls 
telemetering clreultry {or PPB No. 21 have already 
been completed. Rework of the clwme~ assignments 
on other PPB's of the Model 56B serleahaa also been 
completed and final tests are under va!'. 

Because o! the short flights of PpB's 16 and 
17 - the last 01 the XB.63'upeclflcally Instrumented 
{or telemeterlng certaIn c rltlcal servo func­
tions - sufUclent servo data were not OOta.Ined. Con. 
sequently, the telemeterlng lnstruments that were 
recovered from PPB No. 11 were quickly reworked, 
retested, and Installed In PPB's IP and 21 to obtain 
In-l1Igbt data on servo valve current, accelerometer, 
and demodul.tor signals. 

To conform with the latest revllllor.s In the 
flight plans for Model 55D missiles, a new cam was 
del.tgnoo for the proportional programmer (see BMPR 
No. 37, p. 10). Since procurement cillUcultics have 
delayed the fabrication of thasc cams, two step-type 
programmere were reworked to app:oxlmate the 
funt'tlon required. The reworked programmer will 
be used In XB-63'1I 22 and 24. 

b. Equipment Testing 

Rework and retect of the remalnlni 18-cbarnel 
type telemeterlng tranemlttera were ~ompleted on all 
existing unit.. This Included the a4ditlcn of H-C type 
Ulterlf In the Vlbrotron output. and the placlng of 
Dlagnetlc shields around adjacent Vlbrc~ron ampll­
flera. When this was completed, r. ...... and pre­
'!:npliuls problems In the tl'll.n.mltter were ellm­
lnatetl. 

The special teat. belng conducted on PPB No. 22 
to determine the sourcea of certaln cltta inacCUJ'2c11l1 
were completed. Follow-up teat. w1l1 be made after 
di.crep8Jlcles have b&en corrected. Both corrective 
action and foUow-up tuta ViUl be aceomplilheddurtng 
the next quarter, I! .che6u1lng does not interfere 
with the pretent workload. 

The flrat capUvoI nliht of PPB No. 21 indicated 
that i. cOllllderable amount of (OO-cycle piCkup and 
nol.e exi.ted In the .1x-.,olt d-ctelemeterlngfUam.nt 
lew of the director alreraft. Thl. problem 'IiU 

solved by de.liI\lni and fabrlcatlntta400-cparectltler 
to replace the carbon-pUo reculated dynamotor. In 
~Uor., it was necelQr)' to rer,"ute tl'~ 4GO.cycle 
and .lx-volt d-c it-ada which had been In a common 
cable in the dJrectOl aU-craft. 

1­
During the checker"t of PPB No. 48, wlrlDg 

dl.crepancle. aM compaUb1Uty problems utuaIly 
a8aoclated with a comple~ely n~w Inatal~Uon 'oftre 

quickly discovered and corrected prior to the release 
of the PPB for shipment toHADe. CompaUbUlty testa rI 
are schechlled at HADe with the DB-36 and DB-47 
director alreraft. 

11
As a result of the differences in data obtalned 

at HAOC from threc com mutated channels belng used 
to monitor the same function (t.e., alterllator voltage 
on PPB 14), the recovered tranaducer from the PPS 
was returned to Bell Aircraft for Investlgatloo. The 
reiJUlts of t~.e Investlgatlon\ Indicated that the tlme 
constant of the output circuit was too low to permit \ I 
accurate sampling of the function more than once In I 
every revolution of the commutator. A correctton lJ	 lfactor 'NaS determined and applied to the recorded 
data to obtaln the correct in-ntght ir.!ormaUon. To 

avoid thl. difficulty !n subsequent missiles, the alter­

nator voltage will be single-sampled lnsteadoftrlple­ [II 

sampled. 


Continuing lnvestlgations of the phasing and 
tension problems inherent in the design or the com­ U
mutator-g""tlng br"sh assemblies have brought about 
the followini (banges: 

II(1) New Ilnear backup ~prlng8 for the broshes 
'fItre deaiped and fabricated to replace the 
nonlinear springs. n 

(2) New bru.he. were designed and fabrlc2ted. 

(3) 	New sandlng aJ'd honlnrdl.cs were designed; q
prototypes were fabricated to ~rmlt the 
refaclng of existing brush a.aaemblles and 
commutator face platea. J 

(4) 	New contacts were used to repla:e .those 

worn beyond rl'palr. 


U(5) 	The mel.lurinr JI, for bru.h ten.lon \;U 


reworked to eliminate source. o! error. 


(6) A new (brush-contact) aSiembly Jig for U 
fabricating brush u.embllet wat. dealgned. 
This e 11 minate 8 the C06tly delays en­
countered In obtalninC unit. from vendors. /I 

Only prototype. of the Items just mentloz:edhavlo 
been fabrlca:ed. Prod'Jcllon drawlni' and fabrication [1 r
of parts will be accomplished during the next quarter. 

c. Four-Channel Telemelertng Sy.tem.! 

The enUrf' four-channel telemeterln, sYltem 
.Ch6dultd to be u.ed In PPB', 4$ throu,h 64 hal been 
reviewed to conform with change. In night plannlnr. 
Telemeterlni 01 the warhe~ fuzing Iy.tem and a 

j-B E LV~ c....."'.. 
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monitoring circuit tor the crystal current of the b. Vlbrotl'on Data Reductior. 

USR were . added. ,he telemeterlng junction box was 

r,;~estgned to eliminate the Shock-mounted relay A, described In BMPR-3'l, ~e 28, Investiga­

assembly, the SRIR-type v,ire was replaced by Teflon­
 tions are continuing on improved method. of receiving
insulated Wire and the old rel.ws were replaced with and recordin, Vlbr<Y.fO:'I (!ata. In line with W., work 
new ruggedized type. Prototypes of the Junction box on the hlgh-pre".,llon, data-reduction method tor use 
wUI be tested djIrlng the nut quarter.r with Vlbrotron-tranllmltted data has been delayed by 

the more urgent work brought about by changes In 
The progralft initiated during the last quarter mailt plannlne. However, prototype. have proved that 

to deslgr '\ rower supply to replace the battery pac!.. the recording method Is bra$lwly sevnd. It is antici ­
tor the lour-channel system to be used In No. 66 and pated t.'lat the aystem wiU be In operation by the end 
subsequent PPB's was complett:d. The primary of the next quarter.
pJrpo5e of this progra.'II was to ma.'(e packages which 
would succesafully undergo the same quallflcaUon ~. Impact In.trumentation (See BMPR-35)
testing that 	 Is rtqu!red for an operaUonal system. 
Thut, all assemblies were sealed to meet humidity The matching lletworkfor mstn.''\entlJ.gt!le PPB 
requirements, and a Bell-designed ref transmitter for Impact data ha .. been cOl!lpleteu and the Initial 
a!eembly was added in place of the commercial unit. installation. have l)een accomplllhed. Thil will pro­
The unit dell!gned by Bell Alrernt was added after vide for the monltorln, of data from the Me-30C1 
all attempts to obtain a tran.mitter that conformed fuzes In all PPB'a equipped with the IS-Channel tele­, 	 With Bell Aircraft specUlcaUolls had faUed. Proto­ metering aysttm.

types of the foregoing Hems are being completed. 


d. Df.'/)"aUon Instrumentation - ThYl'atron Network 

r initial pacJcage* or thl. Iy.tem are beln, con­
structed alld llIould be ready for evaluation during the 

3. 	INSTRUMENTATION next quarter. They will eftect a Ihlft of tran.mltter 
frequency at the tlme of detonation. Recording of thet ~. V!brotron transmission by photographing oscUlo.cope ICreen. 
wUI provide data relative to thl: performance of the 

The first units of the type 544 t~l:lperature­ contact fuzel ..[ stabilized Vlbrotron assembllu de.lgned by Bell 
Aircraft have been recei'/ed from Byron Jackson. e . Vibration Data Reduction 
!o,tt':f minor ·corrections have bIlen made, these unit" 
Will meet all of the required spectf!catlona. Test. Present ueap of the tuter-network type ofII. 

jU 

have rev~aled that the center frequency drift with vibration data reduction equipment ~ relUlted In 
temperature.eycllng 'liaS due to the vibrating-wire eon,lderable savin" of manpower. An anal,..I. wUI 
mounting technique, the manufacturer I. investigating be conducted to determine the optimum Dumber of 
this pro~lem. fUten needed for an Ideal reductlon .yatem. 

J ~ 
I 

I 

I 
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E. Aerodynamics and Structures 


1. AERODYNAMICS 

a.~ 

It. major portion of the aerodynamiC werk Ol\ 

the XB-63 has been completed. The results of thl£ 
work, conSisting of both theoreUcal and experimental 
analyaell, have been published mthe!ollewtnrreportl: 

(1) 	Raacal DesIgn Proposal Report No.D$8·~5-035 

(2) A General Study of the 
Performance CapabUi. 
Uti of the XB·1I3 Report No. 511·()78-010 

(3) 	Bulc Aerodynamic 
Characteristic. of tbe 
XB·~3 Report No. 5&·~78·003 

(4) 	Af-rodynamlc lIeatlne 
and Thermal Analy.l. 
of tlle XB-U Report No. 511·~78·013 

(5) 	Static Stability, Con· 
trol, and Maneuver· 
abUlt)' of the XB.U Report No. 511·878·011 

b. 	nlPt Plana 

Aerodynamic portion. of tbedetalledfilptplanl 
Iwve been completed for XB·&3·. WOIlih No. 35, .. 
well .. for XB·ts3 No. 4g. 

c. Dynamic Stability 

It. rrport on the dynamic behavIor of the XB.ts3 
11 betnl pre~red. It contain. "CtiOIl' deallnc With 
the dynamic atabU1t, of the urO.MrYO .yltem In 
pitch, 1aw, and roll, and analYM. of terminal dive 
maneuvetabUI", roll control, an.:1launch wety. 

4. 	Flaln, 

'nIe primary f.l:!nf ay.tem of the Rucal PPB 
(He Section 0, Armam&!nt) utU!te. the relatlonlhlp 
between altitude aDd ataUc preuure. It. accuracy In 
oSetonatln, the warhead at a riven alUtude depe~ 
laraely upon the accuracy to which statle prellure 
eM be ~euured at the PPB, a. well u the accuracy 
to whlc.h the tareet MICht and Wiet atmoapherlc 
condltlon. can be predicted. 

To obtain static prellure, a .erlu of orUle.. 
are c1rilled In the circumference of the PPB boc1y at 

a statlon betfte:l the propellant tanka. The orifice. 
are connected by melJl. 01 l\ manifold leadlnr to a 
prelleure.eenllltlve IIwltch. 'nIe preseure at theN 
orifices, however, differ. from the true ambient 
stallc prell8ure. Thill dillerence, or error, depend. 
upon the ~1t1on 01 the oriflcea alon, the PPB body, 
u well .. upon filgbt varJabhl ••.1chuMa.ch number, 
a.neJ.e of attaclt and .Ideillp, and control surface de­
ne'!t1ona. Thu., the accuracy With whlch the fuzine 
aystem detonate. the PPB ~t a r,rc~et~rml..~ed~tltulJe 
depend. upon determlnlq the pro.lUre-seD.lng er­
rora, and then compenutlng for theN errort In the 
aneroid .witch. 

Mach number appear. to be amonr the most 
influential facton affectlnC prellure·Nn.1nc error•• 
Therefore, the queaUoo ariH... to how accurately 
the detonation Mach number can be predicted, ... 
•umlng that all eub.y8tem. which may Wluence the 
Mach number are operating within their desltn 
tolerance.. Small variation. In thrust, launch .peed 
and altitude, wind., f1.llp to tarpt, .. well " ... ter· 
mlnaldlvernaneuven, can Influence tbe Mach number 
at detonaUon. Thl. ieneral problem hal been under 
Inve.tlpUon for .ome time. Since it 11 ellentlally 
a performance problem containing a larp number 
of variable., methode were deviled for rapid ~cu. 
latton of performance. Accordlncly, the altltuae­
.ervo MCUon of the Rucal SlmulaUon By.tem w~ 
Ht up to perm1t accurat" .clutlen of the complete 
fill!ht path problem. By u'ln( thl. rapid performancfl 
cumputln, device, the ~Jor task becomea one of 
detllrmlnlnC the poI.lble variation. of the mlDy 
pc.1 >inent qlWltltlea, and a..lpln, a de,fte of prob­
&bUlly to them. 

e. Operational Plannlnr 

In conjunction with B·U operatlonal plannlnC, 
the problema concerned with the trsnal~lon of tbe 
aAical PPB from an RIID vehlcle to VI <>peratlonal 
weapon are belDi .tudled. 

Conllderable .ffort I. being deYOted to deter­
mine preclHly the adJ\Jltment. to wch cOIItrol 
parametell II climb aJIIle, crul"altltude, diveanp., 
and thruat duratlon, which are necellar, to prepare 
a PPB at aquadron ltvel lor a .paclflc millIon In a 
minimum ol tlllle. TheH adjustment. wUI be In. 
fiuentlal In aterasWnc the d6f1"'... ol readlne.. 
H<lulred 01 PPB'. ~1nb.1..\ed 111 aquadron "rudy 
Itorap." With a P.PB In a partiCUlar ,tate of 
preparedMII, and with Intentionl of ma.ldnc final 
adju.t,:ltntl prior to a .peclflc minion, It I. of 
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COn!!d3rable Interest to know the potential flexibUit> In, .- oi the system under thelle conditions. More !peeiflc­
ally, the questtons arise as to whether the Rascal 
weapon can accomplish misSions involving aborter 
ranges than the maxlzIIum, ".nd whether the launch 
eondlUo'ls can be altert!d Without neCeBslt:\t1ng addl­
ttonal adjustments to the PPB. A study has been 
InIUated to obtain ans....ers to these and slmUar 
questions. 

2. STRUCTURES 

a.~ 

The following appendices covering .tructural 
analyses for . Model S8F airframes were submitted to 
WhDC for approval: 

(1) 	Re\»rt No. 56-~(1-012, Appendl~ B, "Aft 
H01'Izontal Win," 

(2) 	Rtport No. 58-941-01., A~nd1x B, "Aft 
VerUcal Surf~ce" 

(3) 	Report No. 58-041-015, Apper,dlx B, "Rurl­
der" 

Flleela,e structural reports, lIated at Volume. 
IV and V, Part D, Appendix B of Report No. 58-~U· 
on, are being prepared for the Model 58F PPB. 
These volumes are expected to be IUbmltted toWAOC 
durin, tho next quarter. 

report, No. 5&-~42-111, ../lOWS detaUed weight ~'Id 
balance cLlta for No, 16, which Is an R!~ ·'~~Ii..ie tnat 
has interim guidance and Is recoverable. 

Design revisions are nearly complete fa: the 
no&! and aft body of U'.e F-S9C airplane wticn wtU ~ 
used to simulate the XB-63 (see Section I, Support 
Ah'craft), An anal/sis report covering tha major 
structaral changes to this aircraft 1a being prepared 
for submittal to WADe during the next quarter. 

b. Criteria and Loads 

Work Is continuing on the deslp loads distrl ­
button for the productlo/l ver.lon of the Rasea1 PPB 
airframe. The basic total loada calculated earlier 
were utUized to determine the load dillrlbutlon for 
the critical supersonic flight condlttOM. SlmUar 
l~ distributions for the cr1t1ea1 subaonic Oight 
condlttons are nearly complete. A formal report 
provIding bulc load and load distribution data will 
be 1..lIed after the CalcullUon. for .ubsonlc flight 
conditions are complete. 

The structllralstraln-pge analyst. Is complete 
for PPB OIlH, the first XB-G3 to be equipped with 
structllral fit rain-gage instrument~t1on. ThI. analy.ls, 
pre.ented In Bell Aircraft Report 58-1141-025, .. Strain J 
GQge Analy.l. - Ruc~ PPB 14B Flight," wa. IIIb. 
mUted to WADe for their lnformulon. I 

• 
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TABLE V 

WEIGHT AND BALANCE SUMMARY 

RASCAL PILOTLESS PARASITE BOMBER 
USAF &.63A. Bell Aircraft Model 68 

Bulc Alternate 
Configuration Configuration 

Weight HorCG Weight Hor CG 
(lb.) (Fuse. eta.) (lb) (Fus e. Sta.) 

Gross Weight 181G1.{) 2260 

Launch Weight 180;6.7 226.~ 

Empty Weight 5672.3 2348 

18220.6 224.6 

18149.2 224.5 

5838.1 ~.lU 

A structural teet report, No. 58-;2;-021, "Static 
and Operational Teets - R&D MocUfled Tran.port 
Carrl~ge," wal submitted to WADe. An operational 
tran.verse test will be conducted on the PPBtran'port 
c.. :lage aiter mocUflcaUon of the tran'Yene drive 
has bten completed. 

An aluminum alloy "mechanical" oxJdiur tank 
hu bee!'l ~.:"lected to two aging c:rclu during a 
corroslon faUque teet In WFNA. Both the "mechanical" 
and "bladder" conflguratlons 01 the G1S-T aluminum 
allo~ propellant tanItI have been te.ted at a proof 
preasure of 150 pal. A 'aUSUe te.t, conalltllll of a 
aerie. 01 2000-cycle runa at 0 to eo, 0 to 72, anc1 0 
to 98 psi, was .uccellfuUy performed on a "mechan­
Ical" oxJdlUr tanIc. A .Imllar teat l.beln.c; conducted 
on a "bladder" oxidizer tank; a run of ~ 'ydel 
at 0 to 80 pil hal been completed. 

The development telling; of the nltrosen tube 
bundle. (with O.08!'J ..,,}JI.) wu completed. A proof 

pre.aure for production-type tube bundleo wu estab­
lished at not lower than 13,000 p.1 nor hllher than 
Ifl,OOO psi. Proof anet burlt teltlng of qualification 
COUll was completed and faUiUe telling baa etarted. 

d. Laminated Plytic Alrfram,! 

As recommended by Bell Aircraft and approved 
by AMC, IRIbcontract. will be awarded to the Goodyear 
Aircraft CorporatlOl'l and the Young Development 
Laboratories for the Itudy and deal", of pluUc 
laminate airframe component. of the XB-63. Study 
and de.liIl .peclflcatlona deflnlnc thl. workurenb­
mllted lor IUbcontractor Ilpproval in Septem~r 1;S.. 
Alt"r recelvlric a rtyliedcoat eetimate fromG»frear, 
Bell Aircraft ll1ued a letter of Intent anJ uork ..... 
initiated on the material. ltudy for the selected com­
ponent.. It t. anticipated that lifeement. wUl be 
reached with tile YOUIII Development Laboratorlea 
early In Oc~ober, Thi. wUI enable them to proceed 
with their portion 01 thot matorlal••tudy. 
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F. Dynamics 

1. GENERAL 

Mathematlcal analysea, dynamic analyDe~, and 
data pracesalns and reduction are ellentlal .tep. 111 
the developm~nt of the B-83 Weapon Sy.tem, 

Mathematical analy.e. deal with the operational 
problema of the weapon .y.tem and the converalon 
of engineerln, problems to mathematical .tatem-,nt. 
includln, tho computation of th'lr ro.ultant solution., 
Current program. Include error analyaea, losl.tl<:ai 
requIrement., and evaluation. of alternate develop­
z:l:r.t•• 

f BEL V~ cmoutlOI 

o,.namlc analy.e. to date have Included flutter 
analy.l. and IfOWId vibration test., thedetermlnatlon 
and .Imulatlon of the -:lbraUonal environment 01 ti.e 
mlaaile during it. varlou, pba.u of operatlon, and 
ml.cellaneou, vibration problems. 

During Ig~O it became evident that the reliability 
01 the Rucal ''eapon would be serloualy a1fected U 
t.l)e over-au vibration problem were n~ .olved. VI· 
bratlon ,ul'Ve,. 'Ince then have e.tabll.be4 that weapon 
.y.tem component. ahould \..e dealgned to requirement. 
IncludlnC the :; to 500 cpt frequenc1 ranee. Orl~ly, 
the ranee limit. were 5 to eo cp•• In UI51 COlI$tructlon 

r 38 
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r was started on a vlbratton simulator that would be used 

I 
te \'Ibratc the complete mlssUe during its final sys· 

lems lesl. This slmul~lor, Figure 13, was completed 

In May 1953 and, beglnr.!;:.. ';!t.': PPB No. 1117, W->-8 

used during final checks to determine the reliabUtty 


I 
of XB.63 mlssUes under simulated vibrations that 

paralleled operat,lonal conditions. 


I 
More recently XB·63 flutter ~Ulalyees have indi­


cated Lut surbce flutter at varioo, altitudes does not 

occur :It subsonic arlQ sup~rscnic speeds up 10 ~~ch 


Flumber 2.5. 

I MI.,Ue data. processing techniques, which had 

their beglMlng withthflearUeettutlngoftheMX-77&A 

Shrike missIles, werE' used for both {lresenUng and 

Interpretln~ data obtained during teata. Presentation
r Includes the translation of original data Into graphic 


r 
expreeeions to facIlitate data analysis. These teat 

data are then compared with t~Kl final filpt-teat 

performance of the PPB, and used to .egrepte re­

cordlJlg and 1n8lrumentatlon errore as well:l.:J to high­
 operation.· Thil also IDdicated that mOlt malfunctlonl 
light Y2rlou. correlations 'llhlch may eldlt. By ullng could be expected durtnc the flrlt ten .ecoll'da of
automatic data processing facUlties and prella.inary 

I bypall. B>Jbiequent bypu. operations bore this out 
analYIIs lech.,lque., It Is now po8llble 10 furnish test and an lntenllve Inveltlptlon wu launched. AI a
results within 12 hoou after raw datl are received. result, several changel are be1nc made to the power 

plant. The mod11Jed power plant wUlthenbe carefull)' 
The B·e3 weapon rellabUlt)' pr~ram wu initiated tested and the relultl w1ll be compared with thole 

In July 1~53; Its gentlral purpose hal been to collect obtained from put analysel. The specUlc tec~uu
and analyze data from which the rellabUlt)' of the 

I, 
uud In theae analV:leI as well II the detaUed relllUI 

tactical B·153 weapon system can be predicted. During obtained are delcrlbed In the Bell Aircraft Quarterly 
I the research phase of weapon development, a secondary rteltabIllty Reports mentioned prevloull,.

purpoac hal been to point out and emphaalu problem 

area.. In the various weapon components to aid In 
 To Improve the techniques which have been uled!n
earl)' recognlUon and 8olut1l>n of theae probleml.[ caIculClni :'$:I'lt,:-Ulty, "veral mM procedurel are, belnJ reVised. In the palt, all rellabU1Uea were cal­

To date major emphuls hal been placed on de­ culated by hand. But, If the relllUI of .elected
terrDldng and Improvln, the reUabUity of Individual aamplee are lufflclenU)' repetitive, au relW!!lltlest G components, :wi data collection and analYIII teCh­ can be caleu1ated m~hanlc:al1y. It will then be pOI­

/l 
nlqJeI have been eotabUshed. A. more flight data Ilble to mLlnta1n a cont1nuOOJI check 011 each compo· 
become avaUable, while the weapon approachel Itl nent by dJrectint tile mac equipment to provide a 
operational ItatUl, weapon 1)'llem reUabUlUea wtll periodic Ult of all componentp. which faU below a 
become mure definite. Atthe preaent time, 1r.creaalng rreaet ltand&rd. In Ibll canner, a more accurate,
emphae!1I II being placed on component • y I Ie m up-to·date 1.lttn, of unltl with lor!:' rellabUlty wtll 

I anal),ll.. DetaUed dlscuilloni of the rellabUlt)' pro­ be obtained. Al,o, p"'flOMel who have been calculatlnC 
gram are presented In Bell Aircraft Quarterly ReU­ rellabUltlel will be Ir" to lnveltf&t,te !"lore com­
abUlI)' Reports, NOl. 511-~8~·101, -102, and -103. 

I 
pletely thOle unit I which exhibit lower reUabUlt)' and 
to eatabUsh methoda tor determlnln; both ml..Ue and 
weapon 'Yltem rel1abUlUu. 

I 2. RELIABILITY' 
• I>.Irlni byPUI, tile au pMrator ol the power 

Tbe prc:ell of ovlluatlns and analyzlnS the N­ plar.. drive, the lurb!Jle propellant pump to YItIlch 
lIabUlty of components and Iy.teml 1IiU continued the electrical I&lId hydraulic power unttl are at- I 
during thll quarter. A Itudy of Fucal rocket ellJlne tached. In bypu., electrical and h,draulic power 
reUabUlty, for enmple, indicated that a M:\jor1ty ofI ::..::.' .... w' the -..,.,- ." ....r..' to the ~ iall malfunction I occurred durlllJ the initial b),pul 

. 1 
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The techniques described here, as wellastl emore 
common ones which are used In other PI'~8e8 of re­
lIab!l1ty work, wlll be presented to a group of WADe 
personnel on 12 and 13 October 1954. Part of Bell 
Aircraft's reliabUity effort has been to prepare charts 
and samples of IBM runs alld other descriptive mate­
rial which wlll make clear the balolc Itlethods used In 
the rellabUity program. In answer to a speclflc re­
qllest b'j WADe, similar material (l.e . SampleForms, 
Codes, etc.) III being prepared for transmittal. 

Although not a planned part of the over-all rell­
ablllty program, rellab1Uty data !'ave proven Invalu­
abl~ In <Setermlnlng sparea requirements. RellabUity 
personnel have, on ael'eral occasions, been called 
upon to asaillt In determining the number of spares 
needed to maintain certain phaaes of the Rascal test 
program. Methods of "mechanizing" all aj)ares re­
quirements, as b;tsed on past performance, are being 
considered. ReliabUlty records Were used to deter­
mine the number of spares needed .0 support the 
"HI Valu" items which 'Wm be used In the AFOST pro­
gram. From the foregoing trend, It Is expected that 
rellahUity wlll assume 'm Increasing role In the spare 
parts program. 

3. WEAPON INSTRUMeNTATION ANALYSIS 

Pilotless parasite bomber No. OD14 waa flight­
tested with a low-rreaaure power plant at HADe on 
22 June lPS4. One purpoee of the flight was to test 
the telemeterlng Instrumentation ar.d data reductlon 
methods to be u.ed for obtaining structural flight 
load data on three future PPB· •• 

The follo .. 1ng can be said of Instrumentation capa­
bUlties during thl. te.t: 

(i) 	A, with the rl'evloulJ tlIiht teat of Rascal No. 
0812, telea>etered p"ur-plant data on OD14 
continued to show scatter dua to vibration of 
the end Instrument.. Thl. lcatter did not 
terloualy hamper power-plant analysll which 
indicated .uecellful operation du rlne all 
planned phales of Inltta! bypan, boolt, erullC, 
and final bypatl. 

(2) 	The firet reduction of structural (night-load) 
dat. !:-om strain Cige. mounted or. t.~e aft 
horizontal ,urface. of the PPB wu completed 
during July. lnformatlonfromloadcallbratlons 
perforlrlo?d .lt HADe. D May U~4, wal uud In 
reducing thel~ data. The PoADC Cl.l1bratlons 
eOI\lIAt~4 of allplyl~ loads of 0, 1000, ar1d2000 
pIlImds downward at known IOClt10M on each 
aft wing. With known arI'l1l between loadappU­
catlonl and Itraln-e-age locatlonl and a knO'Pln 
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trace deflection for certain belldlng:nomentsat 
each gage location, the determination of bending 
moments verilUI time at various lpanwlse 10­
C:1.tlons pi esented no dlfflcultlel. 

'there was no recalloratlon between g May and 
22 June lD54, the date of the final flight. Since there 
were obvioul zero shifts on lome gagel, thle com­
plicated the problem of determining the best curves of 
trace deflection versus bending moment of each gage. 

FlIg~t load data were obtained from 7 of the 10 
gages mounted on the wtngs. Quutltatlve and q,uall­
tatlve results were encouraging when compared with 
wind-tunnel cata and telelrletered ntght data. 

MIIIUe No. 21, which has strain gages In,talled 
on forward and aft vertical and horizontal surfacu, 
Is expected to be flight-tested early In the next 
quarter. It II plan.'l.ed to reca1lbrate thue gages 
Immediately prior to thl! flight by Ulling resl.tora to 
slmulatl" load •. 

Rascal XB-e3's 101& alld 1117 were nlght-telted 
primarily to test power plant operation and aervo 
pilot control during climb and dive, and to evaluate 
the preslure-senslng system for developme"t of the 
warhead fUZing aYltem. A secondllry objective waa to 
evaluate ,he g1Jldance sy.tem. The abUlty of Inatru­
mentation to provide adequate data on these objectives 
was as followa: 

The power plants of both mll.Ues shut down pre­
maturely Immediately after umbUlcal .eparatlon 
occurred. AvaUable (light-teat ~ta revelled no 
reason for the mal!un:tlon, but a careful correla­
tion of all other data provided Information reprd­
Ing the time of enllne cut-otf relative to rocJ..et 
firing and separation of the mllsUe (tOm the um­
bUlcal cable. Thl. Information 'ft. com~re<Swith 
teat datA from ground Urln,. at AF Plant No. 38 
to establish the moat probable causel of the pre­
mature shutdowna. 

A. a result of thll Inveltlptlon, PPB No. 21 Wat 
modlUec1 to slmplUy the rocket control .y,lem and 
the method of launching 'ft. changed. Rascal No. 21 
I. now equlppe!i with lnatrumeiltallon\.>analyzelaunch 
and power-plant operation. 

Becauae of the premature en,lne Ihutdownl on 
ml..Ues 101e and 1117, I,,-mght evaluation ot Hoe 
.ervo ani ",Idance .y.tems 'ft. not ~8Ible. All 
data from tliefe .y.teme were adequr.te for analyzing 
l.be performance of I,.tem. durin, the prelaunch 
~lIe of operation. 
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The objective of evaluating the pressllre-senslng 
system for development of the warhead fllzir ,~ system 
was limited IT, the effect unstable flight had on static 
pressure and Instrumentation. The desired test of 
the pressure-sensing system was not obtained. Itcan 
be concluoJed In the cas.~ of No. 1117, however. that 
(roe Vibrotron .utlmeter provided the best source of 
altltllde data. In the case of No. 1016, Vibrotron data 
were affected by dlfllcultles at the recel'/ing statlolls; 
this did not refhct on the capabUlties althe altimeter 
Itself. 

4. 	OPERATIONAL ANALYSIS 

More than one·thousand simulated runs have been 
made to determine the combined eHects of mldcourse 
errors. terminal guidance errors, and delayed target 
recognition on the dispersion oC ground bo.Irst agaln~t 
l.:leal point-targets. The follOwing eqllipment was 
usecl: 	 . 

(1) 	A g-.:Idance operator'l station, complett' with 
control stick and cathode ray OSCIll08COpe. 

(2) 	A network of analogue computers and servos 
as described In Bell Aircralt Report 56-a78-015. 

(3) 	An automatic plotting board tor recording alti ­
tude versus range and azimuth versus range 
during the terminal dive. 

For each Ilmulated flight, Initial condltlv!lS that 
were allumed to exllt at the Initiation of t~rmlnal 
dive were Introduced Into the computefl. The "dlve" 
Iwltch was then used to call.e the PPB to dive at an 
angle of 30'. The changes In position of the target 
r,laUve to the PPB _re noted by a guidance opera-tor 
?iIIo lent appropriate eommandt to the PPB. n.e 
I'lIZl.ge and azimuth errors at the target were recorded 
and converted to mlu-dl.tancel. 

A Itudy of the re.uUlng data lndlcated that (01' 
each ilven condition of weight, veloclty. a.'Id tarilt 
recognition, It was pollible to ntabll.h In a horl­
zont:&! plane at 60,000 feet an area of terDllnal dive> 
InUlaUons whereIn the mlse-dl.tance wa. lUI than 
1500 feet. 

The probability that dive InlUation would occur 
witllin thl. area of terminal-dive poaltlons wal de­
til (mined. Sine''!) mldcour.c accuracy deterloratea 
with Increaalni ranil. the percenta.~ of terminal 
dive.. starUni within thl. area decreuel at longer 
range, empha.lzlng the Importance of euly tarilt 
n::Oflll:ton. 

rlg".Ire 14'\ repreaentl the re!!'Jlts obo!alncd v,toen 
the followtr.; conditions aro :;:-.:med to exl.t as the 
term1.1al dive I. InIUated; 

Velocity 2950 ft/sec 

Weight 10,OOC pounds 

N I) winds during div .. 

Altitude 60,000 feet 

The simulated data have been analyzed in an 
attemrt to determine the dlsperslonofmlss-dlstallce! 
as a function of the time whlchelapaesbetween initia­
tion of dive and target recognition. The same flight 
conditions were used. Figure 14B showsthevariaUon 
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of the average miss-distance as a function of targ'Ct 
recognition time. A report on this analysis Is being 
prepared. 

5. B-63 AEROELASTIC srUDIES 

A report on the flutter anal)'ses of the Rascal a·63 
Is being compiled. This report WIll Include: 

(1) 	Si'mmet:lc flutter analysis of theforwardhorl· 
zontal surface up to Mach number 2.~ and at 
altitudes of sea level, 30,000, and 60,000 feet. 

(2) 	~'Ymmetrlc flutter analysis of the forward hor· 
~zontal surface Including the eUerts oHusel2.ge 
bending. 

(3) 	 Symmetric flutter analysis of the aft horizontal 
surface for subsonic speeds at a'itltudes of sea 
level an1 30,000 feet. 

(4) 	AntlsytlmetrJ:. flutter anal) sis of the ::.rt hori ­

zontal surfAce for subsonic speeds Including 

the effects of roll degree-of .fre~dom. 


(5) 	A two.degrce·of.freedom, subsonle flutter 

analysis of the aft vertical fin. 


The flve-degree-of·freedom symmetric fiutteran. 
alysls of the forward horlz.ontal surface Including the 
effect. of fuselage bending was completed for sub­
"onle speeds at sea level. It ,..as found that fuselage 
bf:ndlrg has a negligible eUect un the flutter ,tabllity 
of the forward horizontal surface, and the roots cor· 
rcepo::dlng to the fuselage mode h~ve enenUally:ero 
damping. 

Flutter analyees InVefJtlptlng the poll8lbUlty of 
couplini of the vertical fine and rudder sy.tem w.th 
fu.elage .Ide bending are now being cond'lcted. 

A prellmir • .uy flutter .tudy of a (propo.e.:S) thInner 
aft horll.ontal wine f,urface Indicated etabUlty fOrsub. 
IO'llc .peed, and a auper.onlc .peed. or M • 2.5. 
A more eO::lplete analy.l. I. being prep'.lTed for cur· 
rent speeds and altltudea and tho.e Ilkely to be con· 
sldered in the future. All parameter' ncceaaary for 
thl. flutter analy.ls wUl be detailed In Bell Aircraft 
Repert No. ~G-984-013. 

G. 	 8.83 FULL·SCALE VIBRATION SIMULATOR 

The .tud), of XB-83 malfunctions resulting trom 
ahock and vibration has been contlnued. Compo.Ue 
aYlltem, tests under full·scalr- vibration. (almulated) 
have been completed on alx miuUe., NI)I. 21, 22, 23, 
2', 28, and 28. The reaultlngdata on the malfunction. 
obtained are now being analyzed. 

40 	 • Sl!eREl-

Analysis to date has yleldecl the followlngpert!nent 
Informitlon: n 

(1) 	The sensitivity of the various component sys. 

tems of the B-63 to vibrational excitallon has 

been established. Of the total number of mal· 
 n 
functlons which occurred during the vibration 

tests, 59 percent occurred In the pitch, yaw, 

and relay ~tenna systems. 
 II 

(2) A definite tendency toward cQrrelation appears 
bet....een the plane and freqtJency or vibrations 
and the InCidence of malfunctions. This Indl· n 
catn that to obtain more conclusive results, 
vlbr:otions must be appHed In both the vertlcal 
and longitudinal directions. The greatestnum. Il 
ber of malfunction3 occurred during low free 
quenc:,' (15 to 125 cps) vibration. 

(3) MaUunctions that occurred during vibration 
B 

tests were UIIual\y those- malfun~tlons that ape 
peared moet frequently In PPB. undergoing 
preflight and capthe flight tests. II 

7. STATIC FIRING VIBRATION SURVEY H 

in conjunction with telemeterlng acUvlUes (sec­

Uen II, D), meU.ods of reducing vlbrationcU!; from the 
.taUc {lrlngs of PPB No. 1319 have been f'StabHahcd. ~ 
Prellmlnuy results of the method which utlllzed only 
band-pa84 tUlers correlated well with hand-reduced 
data; thIs method proved less title-consuming tt.an H 
othor methods. 

The data reduced from the atatic :.rl~gs of PPB 11tlo. 20 were found satlstactory for only two of the 
firings. During atatle firing No.2, data were rs· 
corded directly from .Ix Consolidated velocity pick. 
ups (type 4-102A); during firing' No•• 2 and 4, .,le. tl 

ml!tered data were obtained from seven velocity 
plckupa (tj'pe 128). These data along with other data 
w!ll be uled to determine standard. for PPB vlbra. U

tlon teetlng. 

8. 	VIBRATION TEST OF THEXLR·&7-BA·l ROCKET 
ENGINE if 
The vibration teat. de.trilled In Bell AlrcraIt 

HpeclflcaUons No•. 56-935.027 and 58-047.027 were rI 
lleriormed upon the XLR·&7-BA-l fllillt approval 
"ngine, Serla.\ No. 12 . . The te.t reeult. are preeented 
In SecUon D, B, Propul.lon. I 

9. CAPTIVE FLIGHT V~BRATION SURVEY 

i I
Preparations are being made to conductavlbrA.Uon 

survey of the DB·38/XB-63 combination during the rl 
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r PPB mating and captive flight program schedlJled for 
the next quarter at HADe. 

! 
The Information desired Is the Vibratory response 

01 P~scal -PPB du.lng captive flight In a DB-36 
director aircraft. 'l'hls Is a part of the over-all 
program to determine the vlbraUo:'l environment of 

I the XB-63 from which vibration test criteria can be 
established. 

I 10. VIBRATION TE:TS ON N2 TUBE BUNDLES 

In accordance witil NQueats (rom WADe, prepara­
tions have been made to vibration· test nitrogen tube 

I 
(. 

1. GENERAL 

r In order 10 achieve weapon status, the armament 
system of the Rascal PPB must undergo extensive 

I 

teSting. SUfficient test planning Is Included In the 
over-all development program to ensure proper 
functioning and to obtain ultimately a high degree of 

I" accuracy and rell~bl\lty for both primary andeecond­
ary warheads and their respectlve fuzing sy.tems. 
However, at the direction of WADe, workon.econdary 
warheads Is being held In abeyance. The armament 
system specifiC:.t!:):'I, No. 515-947-377, was released _ 
alter ddeUon 01 all referen('esto secortiary warheads. 

( 
2. WARHEAD 

The RascaJ mluUe baa been designed to accom­
modate warhead3 up to 5000 pounds. 

'L The w.uhead II carried In a section of the Rascal 
B·153 between the fcrward ~inc and the oxidizer tank. 
The lower part of th~ airframe at thll section serve. 
as a structural door for warhead In.tallaUon. A 
dorsal door, approxlmltely fourteen Inche. square,III provides acce" for armlng the warhead. The war­
htad comp:>"" ·~~ ·t, Figure 15, Isea.entlallycyllndr­
lcal '11th;.. tr. ......1:num diameter of "4 L'\chea and an

f ( over-allle:'l'~ of '15 Inchu. ­

II 3. FUZING 

I
. Throuih a sequence of plety lealuret, the fuzlnt: 

.ystem arms and detonatu the warhead. Detonatlon 
J Is trlgjfered ~ an aneroid Iwltch which can be preaet 

r 
to operate at a proper prellure allitude to .atlafr 
altitude-detonation requirement. of varlou. warhelOl1. 
and larget.. The pre..ure-altltude aetllni call I'.e 
chan,ed remotely from the director aircraft ct.lrlui 
the prelaunch pIlue. 
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bundles. (Tube bundles, Integral part of the 8.63 
propultllon system, are descrlhed In Section II, B, 
Propulsion.) The purpc~ of this test Is to ascertain 
the adequlcy of tlJbe bundles under Vibratory condi­
tions. Test specimens are to be vibrated at critical 
frequencies for a period of 25 hours with a force of 
not less than 2g. 

11Ie lube bundles w111 first be placed In containers 
that slinvlate sectlo..." of lh~ PPB where bundles art' 
norrnaliy locatea. E.lch container will then be mounted 
to a stand resting on vibration laolators. Containers 
and stands have been fabricated and tesl prepaf'~tlons 
are belr" made. 

G. Armament 
a. Design Configuration 

1he fuzing sYltem .peclflcaUon, No. 58-V47 -320, 
which indicates the late.. deSign requlrementl, haa 
been r;ubmltted to WADe for approval. 

b. PrelJlure Sen.lnr 

Static and dynamic lag teats on PPB'. Nos. 2e 
and 48, and on mock-ups or the prelsure-tenllng 
sy.tems of theae PPB's, have been completed. The 
results or theM tells are being evaluated. 

BUrting with airframe No. 16, pick-ups are 
used for gathering prellure-altllude data during final 
flight telUne. Thue data are telemeteredtoa iround 
atatlon and are coc~red both with AsltanlJ. datahom 
the flight l::d With the preaaure data ordinarily tele­
metered from the prellure-Ien.lnr .y.tem. ThuI, 
this comparison provldea an additional meant of eval­
uating the over·all accuracy of the p,.l.ure-aensll'i 
system. 

c. Component I 

(1) Fuzlni Baroawit.:h 

ReauUI Of the evaluation teatl on the MC-5 
baroawttchea are baln, Itudled. Some ~I)diflcatlor.{o 
may be recommended. 

Development -(4 lD'proved baro.1rltchea 1. con­
Unulng at Marnlnt, MaxweU " Moore, Inc. 

(2) Armin, Barolwitch 

The rew'Ultl of the evalUltlon teat. 011 Mveral 
MC-273 berolwttclle. are allo belr, ItudltKt. Some 
reteats are be Ing conducted io verify the original teat 
reault•• 
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( Figure 15. 8-63 Warhead Compartment 
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Evaluatlon t~sts t'..ve t-een completed ontwa 
arming barOlwltchee develr , jby Manning, Maxwell" 
Moore, Inc. Certain vibration IUsceptlbUlt1ea were 
lndlcated. More extensive vibration teat. are under 
way to sub8tant late the orlalnal teat elata. 

(3) Timer 

Evaluation teat. on the repeat-cycle doc 
motor-driven Umer manufactured by A. W. Haydon 
Company have been completed with aatl.factory re­
.ults. The poeslbillty Of cOndll:tlni rotary a('celera­
tlon teete on theae unit. Ii being Inveetlpted. 

H 

U 
(4) 	 Contact Fuze 


The eq'.llpment to teat the MC-300 cry.tal 
 U 
contact fuze (supplied CFE) haa been received frOm 
tho Air Force Special WeaponI Center. Calibration 
and eeneral informatlon teatl are beln& conducted on Ha number of these unit•• 

(5) 	Power Supply 

The MC-272 IMUery "umbly, available H 
OFP, hu been .elected a. the 3011rc, of power for 
the PPB armament 'Yltem. To datt, batterln and 
tut equipment for v.e In evaluation (ut. on this U 
power .upply have not been received. 

" 
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H. Training 

1. GENERAl. 

The training equipment (or the Rascal Weapon 
System can be divided Into two catrgorles eq'Jlpml:nt 
such as claasroom den:::::.::t:ators (or tralnl1:e: main­
ten~"\ce personnel. a..'ld oper3Uonal equlpmt''lt llpeci­
fically designed (or training tactical personnel such 
as guidance operators. Closely tied In with the 
operational training equipment. all analysis Is being 
made o( the duties and respons!bUlties of the B·63 
guidance operator. 

As work progressed, tW'O seta of demonstrator­
type training equ!pment evolved. One aet. the Class­
room Demonstrators, has been designed and fabricated 
with an R&D conflguratlon baaed on WADC Exhibit 
MCREXE 115.3311. Theile are now being ua"d to galrl 
"know-how" with this type 0( equipment, and to help 
establish a weapon system training program for both 
Bell Aircraft a:ld All' Force personnel. The second 
set of demonstrator-type training equipment are 
MobUe Training Unl~. (MTU'a) as defined In AF 
ElIh!blt WCE-280. (I'he requirement for MTU's was 
established by ATRC.) Thue MTU's wUl be IlmUar 
to the Classroom Demonstrators, but wUllncorporate 
equipment from the operational rather than the IUID 
PPB and its director :l1rcra!t. 

Representing the operatlnnal-type training equip­
me::.t. the Ra~cal Guidance Operator Trainer (RGOT) 
has a c,nflt lJ'aUon which I. based on AF Exh~blt 
MCREXE 115· 3'0. The RGOT will provide iU1danee 
operator training as reall.tlcally as 1J(.sslble. 

Classroom Demonltrators fortha PPBanddlrector 
aircraft have been co;>moleted and are bcln, uaed In 
conJun-:t1on with an vrlentatton Program .or Air 
Foree Stafl Ofl1cers. Figure Ie. Thi. proiram 
began at Bell Aircrafton12Julylll54ar.d wlll continue 
\"J\tU 22 October 1~S4. Alter this date, the demon­
str~tors wW be Wled by the Bell Aircralt Service and 
Tralntng SecUon as training aida In the Contractor­
conducted Factory Tralntng Proiram at Lowry and 
ClUnute Air Force 1'»'.111. 

The prototype! RGOT I. In the hardware .ta,e and 
It 1. ,,"Uclpated th&t thill tr:llner will be operattve by 
December 1.54 w~len a demonstration for the Air 
Force wi11 be mad$. Since UAuiUlt IgE5 hAl been 
establl!hed :. the .tarUng date for training III14anCft 
operators IInder the Factory Train!.'!, Proi~m. the 
deUvery date for the ANIAPQ.T2A (to be ccll'lblned 
with the prototype RGOT) baa been eatabll.bed as I 
March IQ5S. Thll' Ichedule wUI proVide the lead 

Ume required for r:ettlng up the T2A with the RGOT. 
and -;;ll! allow tor test and problem setup prior to 
AUl;ust 195~. 

The S!11 Alrc:aft specificatton for a slmpl1fled 
O:>tlcal Hadar 31mulator has been completed ,,"d 
negotiation 01 a subcontract for fabrication of this 
u.'1lt Is under way. 

A te"taUve outline for conducting an arialysisof the 
8-63 Guidance Operator'. Job was prepared and 
submitt!<i to WADe at the end of this quarter. 

2. MAINTXNANCE TR.WlING EQUIPMENT 

a. ClaSS1'CQm Demon:ltrators 

Performance of the Classroom Demonstrators 
used In the Stall Officer's Orientation Program at 
Bell Aircraft has been taUe!aclory. 

Since the inertial Guidance Demonstrator. Flgur6 
17. was Incomplete when the All' Force conductt.! ftl 
recent inspection of XB·G3 demonetrJlto-s. thlatr.tn­
tng aid together with the Director Aircraft Demo.,­
IIt:atct'S wi11 be pre5ented tor Air Force lns~cUOTl 
late In December 1954. 

De.lgn of the Fllzlng SYllteD\ Demonstrator h'lS 

be..n completed and Is being released for fabrlcatJon. 

Fleur. 18. Orlfnta'l->n Prorram for AF Staff OWeer. 
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Figure 17. Inertial Guidance Demonstrator 

To ensure that this design Is u, to eLlte, w\lrk was 
delayed untU design of the PPB fuzing s~ ::.te:n became 
flnaUzed. ManuCacture of this dealonst:ator Is ex­
pected to be completed by the end of December 1~54. 

The Model 112 test equlpDlent for director air ­
craft wUI be complete and :-eady for I.IS" In conjunction 
with the Atr Force Inspection of Director Aircraft 
Demonstrators. r':lbrlc:lUon of thl. tut equipment 
proceeded on schedule throughout this quarter. 

b. MobUe Tr2InInC Unit. (MTU'.) 

Dealcn of the PPB MTU 1. being delayed untU 
1 tlnal1:.ed and approved con!lCurat!on tot the B-!I3A 
Is eatabUllhed. It I. expected that con.tructlon of the 
l'PB MTU wtll begin conc:urrenUy with tho manuCacture 
of the B-53A. However, de.lgnof the Director Aircraft 
MTU I. proceedIng, bued on the present Mod~1 110 
operational confleuratlon. Fabrlu.Uon of~;';lrector 
Aircraft MTU wlll be .chedu1e4 In. a lIl:.nner which 
wUl permit It to be completed concurrently with the 
B.S3AMTU. 

3. OPERATIONAL TRAINING EQUIP~BNT 

a. Rucal Guidance Sy.tem Simulator (ROBS) 

The RCSS, de.lgned to serve bothuan JaD tool 
for the Rascal Weapon Sy'tem and as a de.len model 
for tM ReOT, 1. b.ling used for various Rascal R&D 

The Ridar Simulator was received incomplete 

from the Hillyer Instrument Company In July 19S4, 
 II 
and as yet has not ~en completely integrated with the 


. RGSS. The Voork, which started on this equipment In 

July. has included setup, debugging, rework, modifi­
 ( I 
cation, completion of some units, and evaIuatt:'n of 
the optical system. In evaluating the optical system, ! , 
<I method had tl) be established for properly aligning 
the optics befole the actual allgnalent CQuld be ac­ II 
(..ompl!shed. Preliminary resul14 of this alignment 
anrl evaluation indicate that rlgldUy. light trans­
mission, and resolution are lImltlng factort of the 
olillcal system. Plans fer design Improvement of 
thiS system have been held in abeyance JX;...:hng 
evaluation of the enUr~ optical-video system o! t!!ta 
simulator. The present light !lource provldn In­
suIUclent light. A ~luUon of thlll problem 18 '.:Iosely 
related to the oJptlca1 system. Work In this area will 
continue during the next quarter. A report on the 
Optical SYlltem by IUllyer'e optl¢al con.ultant was I 
received in September 1954 and Is being studied in 
conjunction with Bell'lI own flndlnlll. II I 

The Hillyer map (which was not tested at 

HUiyer) Is Incomplete and remains to lie evaluated. 

The use of It. ~l!.developed map with the Hillyer H 

Simulator Ie pr"eelltly planned. :and teet. will be 

conducted all lOOn as the optical-video system of <he 

simulator 1. ready for o""rat1on. 
 n 

DeSign of Jamming fqulj>ment to ~ u.ed with 
the Radar Simulator Is complete and preliminary , 1 
unitt are being fabricated. 

b. RucaJ Guidance ~rator Trainer (ROOT) 

. J : Design of the prototype ROOT (OB-47 venlon) 
I. complete except for the permanent-type .hlpplng 

l Icrate.. DesliJI of a DB-35 .taUon tor UIII with the '} ! 
RGOT hal been .t.rted and wUl be completed III lime 
to allow manufacture 01 thll unit by AUCQt IllS!! (lni. 
tlatlon 01 ~dan('e operator tralnlnc). Authorlty for 
fabrlcoltlon of !hI. unit hal II(.t been received front ~II
the Air Foree. 

The ltatU. or RGOT hardwarollufoUowl: The 
power unit, FI&W'e 18, I. complete and wUl underco 
testln, In October; the DB·47 guidance .taUon wut be 

u,I I
completely. usembled and eqUlpment lnltallallon will 
begin In mid· October; the InItr~tor'. conlOle .. 30 ti l 
percent complete. 

The Programmer Computer, Figure 111, received 
from Electronic .\leo<:l&tet, Inc. late In thl. quarter 
wul undergo tetlinS early In October. 

The USR Slml.llator, wlllch wUl become a partof 
the prototype RGOT, Wi3 dl.cu..ed In Sectlo., 3A. atudlet.: B E LV~ CmOUflDlr t I• 44 

~--- -
- - ---~ ....&... -" -- '" 

i 

http:tlnal1:.ed


I . 
--------------------.--------------------,------..... 

I 
[ SECRET 

'J --,___________________________________________________________________________ 
..... l·'.~ j.J1 .. 

f( " ,J CI I 

r .,"q ' 

{ I I 
I 
['r [ 

l 

I 

r 

r 

'I" 
I 

[~ 

I 
FI",re lt1. Programmer Computer for ROOT 

r 
,[ Lial.on _8 eatabl1lhed with AmerlcanJ.taehine 

in 
and Foundry Company to obtain information en any 
cabUnli: modlfleatlon. requlred to IntercoMect the 
ANIAPQ-T2A and the ROOT. Some WorznaUon 'If" 
received and 11 belnl evaluated In term. of worlt to be 
accompillhe<l. 

I I- • A meltlnC wu held at SAC I'.on:crnlng terrain . (J •a Q I ma" to be UIed with the co:nblnl.d tralnerl. Per· 
I IOMel at SAC concurred In th1I «.ntnctor'. con· 

clualon that no euetlnr relatlon.hlp need emt be­
tween the two map••f[ I, 

The breadboard model of the Bell-de'lcned 
s. , -~ Optlcal Rt.dar Simulator hal been Uledtodemonatrate 

Iv\.I
I 
f: -- to Alr Force Staff otflcerl the ''blowu]'' ofthl Ralcal 

radar plctllr. durlnl terminal dlvt'. Procur.ment 
'._ .peclflcatlola for th1I unit. which eonb In. cc.mputer­n jcontroll..d map drive•• monOl. cur.ori, and a 

.uper1or optical .YJtlm, have been com!,l~ted and 
lnit1&! neiOtllUona with a qII&l1fle<icpdcal.lIbcontrae-O }'ieure 18. Po",er S\'pply Cabinet and tor ha"e taken plac.. It 11 antlcl~ted that the .ub· 


Motor Generator for ROOT contract can be placed by mld-Oc~r. 
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Development of map ma.k1ng techniques con­
tinues. AJS a result of a visit to SAC this quarter, 
Bell Aircraft was able to obtain prediction data for 
Kansas City; these data are in the most IIp-to-cb.te 
form ut-ed by SAC. It Is planne<: to fabricate a Bell ­
type radar slmulaior map of Kansas Citya.\d to obtain 
scope photos frum the breadboard model cf the Bell 
Optical Rallar Simulator U4lng th1s :nap. Then,~ct~l 
scope photos of Kansas City will be provided by SAC 
to permit a preliminary evaluation of the Bell Air­
el'""t map. Some of the basic techniClue!l emplO~'e<i 
In this map making program are lllJst~te:! in Figure 
20. Showll In thla figure are the clay relief model of 
the area to be portrayed on the map, a female pinter 
mold of the clay model, and the fInal rellef Ir,odll! 
which Is a cast consisting of a f1ber-glau-relnforcecl 
plastic backing with an aluminum foU sUlface. This 
latter model 15 now ready for surfacing. 

c. ROOT Evaluation 

An Important req,urement for this program Is 
OM of obtaining a variety of radar scope photos. 
It Is planned to obtain moat of these during the F-8~C 
flight test program. 

4. JOB ANALYSIS, RASCAL GUIDANCE OPERATOR 

All outline .p!an for accomp!lahing the lob analyela 
program was submitted to WADe for review. Most 
of the work required for this analysla will be done at 
HADC using the prototype DB-3& and DB·47 aircraft 
now at th1t facUlty, and wUl be accompll,hed In 
conjunction with the u,tlve flIa:ht test program on 
PPB No. 48. All presently plannecl, this work w111 
begin during November lQ54. 

n 
II 
tr 
ui 
n 

u 

1 

I 

ff-

A. Clay ReU:-f Model 
B. Female Plastl'r Mold 
C. Final Relief Moc!el U

Figure 20. Blatc Map-Making Techniques 

H 
lU.

I. Support Aircraft 

1. GENERAL 

The director aircraft wMeh form:1n Integral part 
of the Rascal weapon I"tem are converted B.3~, 
a.47, and B-5: Itratei1e bombardm~nt airplanes, 
redesignated as DB-38, Da.47, and DB·52. Their 
primary minion II to carry the B·U pUotlel. 
parallte bomber to a polrt not more than ~ nautical 
mUet fron, a target, and to launct. the PPB at a 
particular alHtude and heading toward the urget. 

During tM lUrD phase of the Raacal Ulil\t-teat 
program, three type. of c\Jrector aircraft are to be 

1-8 E L Ie#~ ,mounO! 

uled. The DB-50 dlt('ctor airplanes. because of IItheir avaUabUlly, are being Il£ed early In the pro­
gram. Later, the DB-3& and DB-,n dlrcctor. wl!l 
be uled for flla:ht teatlng Model 58F ml..Ues (Noa. 
4e to 78). 11 

, I:2. DB·:se PROTOTYPE DIRECTOR AIRCRAFT 

The D8.38 na. been df'algna~ed the lIr.l.priorlty 
director for the B·&.!. TIlt! PPB il carried partially 
within lta bomb bay, and la mounted with zero angles 
of headl"<; and roll and as .mall an angle of attack u 


j 48 
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r ':tis possible. De:aUed lnstail:ltlon requirements have were completed by BJeI~g. R:1dlo Interlerence r,oi..e 
I I been Issued In Bell Aircraft Report No. 110·947·034. tests at Walker AFB and contractor technical com­

pliance inlljJt "tlon at Seattle have been completed (in
i The structural modification and the Installation of this airplane, The DB·47 was subsequently transfe rred 
I P.ascal guidance equipment In the !lrst DB·36, serial to HADe on 26 August 111;)~. In accordance with AF 

No. 51-5710, has bern compll'ted by Convair. This Form ~o, 28J, Inspect1ol' of this aircraft has betn 
director alrpl.tnl: :I2S completed radio Interference completed and Installation o! Instrumentation Isunder 
tests at Walker Air Force Ba~e ar.d contractor tech­ way. After a PPBmilUngandacapUve-nlght program 

I · n!cal compliance lrspecUoll _. Fort Worth, lIa.e been completed, this director all-cratt will te 
used to launch PPB's. 

I The riiirplar.e was transferred to HADe In July"I 	 1\/54. At present, mght-test instrumentation Is being 

installed and a flight crew famlllarluUon program Is 4. R&D AIRCRAFT
I 

I 
being conducted. After a PPB rnatlng and a captive 
:tlgnt pro!!,ram }-.lve b:!er. completed, the DB·3tS will In the R&D program, four B-50's,one B.17, two 
be used to launch PPB·s. 	 F-80' s, and one F·etl are being used as follows: 

I" 
 Late In July 1954, Bell Aircraft Corporation was (1) The ED-SOD ferrying Illrplane No.2 (USAF 


r· 

adVised that the seco:ld B-311, aerial No. 51-5706, No. 48-0&9) Is equipped to ferry PPB·s. Either 

had been transferred to CC'nvalr and that modlUcation two· point or four-point support fittings may 

was In progress. Personnel !r"Om BeU's Service and be ~sed, and conversion to either configuration 

Training S~ctlon were assigned duty at Conv,Ur, can be made in 24 hours. 

Fort Worth, on 1 August 1954 to aaaist Inbench 

chl'cklng, Installing, and ground checking the RJ.acal (2) The EB-50D director airplane No. 8 (USAF


I guidance equipment for this aircraft. The DB·36 No. 48·068) l~ at the Wheatfield Plant. Since 


! 
Is scheduled for dell{ery to Bell Alrcraft/HADC on this airplane is no lon~r required In the 
15 December 1954. flight test program, it will be returned to the 

USAF early In the n6x1 quarter. 
3. DB-47 PROTOTYPE DIRECTOR AIRCRAFT 

(3) The EB·50D director airplane No.4 (USAF 

I 
DetaUed Installation requirements for the DB-47, No. fl3·075) Is at HADe. This aircraft Is 

d~!tgAAttd Aecond.prlorily dlrtctor IQr the B.IIJ, equipped with four.polnt launch gear and two­
have been Issued In Bell ".ircrdt Report No. operator guidance equipment for launching 
110-947.005. The PPB rarrled by the 1>B·47 Is XB-1I3 airframes Nos. 12 through 35. (.. attached to a spar protruding from the fuselage, ~nd 
mounted In an attlt!lde ::> that the heading angle Is (oi) 1'he EB·r;OD director alrplane No.7 (USAF 

, 	 zero, the angle of attack Is as small as poSSible, and No. 48-111) Is also In use at HADe. Thl, 
the angl!! of roll does not exceed 13-. The Rascal aircraft Is equlppetf with four-potr.t launch 
guidance equipment aboard the DB·47 Is esaentlally gear and two'operator guidance equipment Cor 
the same as that used In the DB-36. launching XD·G3 airframes Nos. 12 throughiG 

35. 
The Boeing Airplane Company has cotnplettd the 

I
I 

I 
( 

atrodynamlc alod compatibility tests utulzlng DB-47, (5) The £B·50D ferrying airplane No. 12 (U~P 
serial No. 51-~211l, and a simulated pllotleasparas:te No. 411-1211) I. equ!v.-.ed to ferry PPB'•. Either 
·bomber. two-point or four-point 'Ul'port fitting. m~y be 

used, and c(I,\verelon to either c:onfli\lratlon 
On 3 September 11154, the DB·47 and the simulated can be m~e In 24 hours. 

fPB wert transferred to Edwards AII' F~:'t'e Ba.eI I where extensive night tests are to be conducted. (e) The EB-2~K ferrying alrplane No. 10 (USAF 
Since thl. DB·47 III structurally ~uipped to launch No. 45-28171) was returned to lhe USAF on 
PPB's it w1ll be used to drop the simulated missile 30Jwy 1954. 
after the Air Force flight evaluation Is complete. The 
DB-47 Is scheduled for delivery to Boeing, Wichita, (7) The EB-17G airplane (USAF No. 44-83439) Is tI early In January 1955 for Inl'tall:l,tlon of Rascal being u.ed for developing component. of the 
guidance equipment. dh'ector a.'\d XB-U guidance system.. The 

alrcr..ft I. being operated at Bell Alrcraft/t [ Mod1flcatlcr cf ~ ,eeond DB-47, serial No. 51-5220, Wbeatheld In conjunction with the EF-BOB 
1 and the installation of Ral\eal gul~nce components airplane we-a.!" 44-1\485). 

~ I
t 	n 

I 
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(8) 	The EF·80B alrplan~ (USAF No. 44-8484). 

being used to simulate the Hascal pilotless 

:1
It 

parasite bomber. Is eClulp~d witt- X-b'\nd. 
search raesar. and relay and command equip· 
ment. This simulated PPB Is stationed at n 
HADe to check out aircraft assigned as XB· 63 
directors and to train guidance operators. !\ 

(9) 	The EF.80B airplane (USAF No.....-848~).a180 
used to simulate the XB.63, is operated at 
Bell A!rcraft/\\'heaUleld In conJunction with :I,

Ithe EB.l1G airplane (USAF No. 44·~'(39) to I 

night-test electronic er. ·lpment. 

(10) 	The F·89C airplane (USAF No. 51.5814). re­
ceived from the USAF. In May 19~. I. being 

.) 

I I 

~ECRelI 	 n 

4& 
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Figure 21. F-89C Simulated Rascal PPB 

Guidance Capsule 	 Gwdanee Operawr's StationRday AnteM;\ Paebge 
F18'1re 22. Model 110 Guidance BY.tom In DB-3S 
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modified to simulate the Rascal PPB. Work 
on this mod111C.1.t1on Is scheduled for cocp!eUon 
Quring the next quarter prior to flight testing. 
The F-89C, Figure 21, will \Iltlmately u used

U 	 In Ule R&D program for developing components 
of the XB-63 and its dlre(.tor aircraft. 

t ~ 

'[ S. DIRECTOR AIRCRAFT GUIDANCE EQUIPMENT 

F 
That ~:t of the P..a3::al guidance system which Is 

in,talled In Ule c1lrector alrcralt Is referred to as 
Model 110 guidance equipment (see Figure 22). The 
terminal" guidance statton', the automatic relal an· 
tenna system, and the auto-check system are included[ In this equipment. 

r The Urst ~t of Model 110 IPlldance system 
components fabricated by Bell AIrcraft wu installed 
by Convair In the DB·3G director airplane, .erial 
No. 51.5710. 

I 

The second set o! Model no guidance component. 
was Instlllied by Boeing In the DB-n airplane, serial 
No. 52·5220. 

t. set of Model 110 ccmpontnt!! wu delivered to 
Conval r lat;: In July 1~54 for installation Sn the aecond 
DB-3G, serial No. 51·570&. 

The let ot Model , 110 compon~ntl prevloully 
scheduled for delivery to Boeing on 15 September 
for Inltallatlon In the second 08-47, ..rial No. 51­
5219, has been rescheduled for October 1~54. Re. 
Ichedullng wUl not affect Ule over-all program In 
view of Ule extended Air Force telting of thla 
OB·47 In conjunction with ~he ,lmulated PPB at 
Edwardl AFB. Extelldlnr the test proeram hal 
precluded the polllbUlty Of thi. aircraft betnc de· 
livered to Boeing, Wlci.ita, before October 111M. 

J. Ground Support Equipment r 

I 1. GENSnAL 

A principal element of the Rascal Weapon Sy.tem 
Is ground .uppor.t equipment. Till. equipment II Wled 
In Ule flelcl for checkout, trouble.bootini, minor 
repalra, field &I!!embly, lUId ,~;.;;'.:: .;;-;!;1::. :.."ld 
handling the PPB and c1lrector aircraft. 

Two cliatlnct categorlea of cround .upport equip­
mt'nt (GaE) are furr I.hed by Bell AIrcraft tor Ul. 
Raaeal Weapon SY"'em. The flnt Include. unltl 
prlmarlly dellgned and fabricated to ••pport the R4D 

[ 

IG tught telt p~. The .scond category covers 
, .upport equipment to be uud durlnr the operational 


employment of itA fJeapon .,.Item. 


I 
In aome lnaUnCca, .tanclard or mocWled .tandard 

All' Force e/lUlpment Is alao ultd. However, a 
relatively ,mall number of .tanda:d Item, are ap­
pUcable, and most of thdee 1re propeUa.nlltrvlclnr 
Item••

I Durlni W. quart.1', ,.veral new A1r Forc••pecl. 
Ucatlon. concerning .upport equipment forairweapon 
aystem ~ were recelve<l b)' Bell A1rcraft. The •• lnclude 
MIL.T.~I12, MJL·W.~l1, and MIL·s·eGH, u well 
ai _ Procedurel and Tim. Pha.lnr Document tor 
Ground SuiY.lOrt Equipment. The lpeclfltatlona arc

I betnc reViewed tor the, purpo~ of adopting t::em 

, I 
wherev.r pollible. Bell AIrcraft tspreparlnladocu­
ment for pound lIupport equIpment that contorrna 

n 

with the format .peclfled In MIL-T·HIZ. Mao, the 
principal deBtcn .peclflcatton, BeU No. 112.847·001, 
Ia belnr revlaed to reflect all eetabllahed change. In 
concepti and deillft :'equJrementi. 

In recent 'weeu, a complete review of eUom 
and expend1turee f.'Ir the RC.D portion of the support 
equlpm.nt pro;rU"l t.u been collducted. Th1e review, 
aimed at .conomldnr In fJvelT po3llble ny, haI 're­
lulud In the reduction In quantity of c.rt&1n it.m. or 
warhead handllnr and nltros.n pr••lurlJ.atlc.n equlp­
ment. All "den.ln review c! the future prorram 'tJU 
&lao atcompUahed with the obJectiv. of b.plJ\i within 
budletary rtltrlctlon. and .tW malnta1n1nc CSE 14· 
quir.m.ntl compatibl. with the over-all B·1I3 pro­
Iram. 

lAte In A\liWlt U54, a Devtllopment EnflDHrtnc 
Inlpectlon wu contiucttd at the Wheatfl.ld 'acUlty, 
at which tim. 3S item. of operaUonAl lupport oquIp­
ment wert reYlo~. SubHqllenUy, aclO1in hu been 
talttn on Chantl. Requeau for alllt.ma In lb. manda­
tory chan(e category, sr.:! r.porlahayt beenaulJmltttd 
to the A1r Force on ....raI1t.rna placed In the It\Idy 
cat.cof)'. 

Jp ad41tlon to the u.ual CI'~~r.nc'l amonl AMC, 
WADe, and C01ltractor r.pr••ot.·AtJve~ durin« th1a 
quart..r, e.U Aircraft perlOM.I Vlllted e.~c Heacl­
qu!rter., Convalr, and the DIlll.. Cofp.il of Enclneer. 
1n rel'lrd to rround .upport 'qulpment. 

8 E LV~cm..ATIOI 
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2. R&D GROUND SUPPORT EQUIPM~Nl' 

a. Handling Equipment 

Two addiUor.~1 handling a I j tranaportcarrlages 
tor the Rascal PPB were received Crom tte American .I 	 Car &. 1-'oundry Company. This vendor bas delivered 
a tota.! oC {lve carriages. oC which two (along with 
some add1tlonal sk.1ds and cradles) have lIeen sh1p~d 
to HADC. All twelve carrUges under subcontract to 
this vendor are scheduled fer dellvery by the end of 
1954. 

Except for certain minor rework. all cradles. 
ek.1ds, slings, and dollles re:r..:!red for he R&D 
program are complete and I.n use. 

The ~rhe:Ld loader, Which will support the 
RliD program at HADC, was completed In Septem:>er 
1954. A minor rework Is required, however, and the 
article wUl probably not be dellvered to HADC until 
early In January 1955. 

Also completed during this period were other 
items of warhead handling and loading equipment, 
such as pans, sl1ngs, and adaptors (to aJa:;t the pan 
to the H·185 contaln!:r). CO"lstrucUor. u% the antl­
dellectlon beam. required for allenment during war­
head l~~g, Is nearly complete. BeU·deslgnedpart. 
for two guIdance-cap.ule 11ft. have been fabricated 
and are In stock. These par~ are d~:l'ST'ed for 1.,­
stallaUon on Mark VI bomb-11ft trucks, converting 
It'\em to guidance-capsule llftl. 

b. Servicing Equlpment 

Two hydrauliC flll-and-bleed units for servicing 
dlr .. ctor aircraft were completed and shipped to HADe 
during thll q\larter. 

Fuel and oxidizer servicing kits for No. 4& and 
lubsequent PPB's were also complt-ted and are being 
readied for &hipment to HADC. 

c. Director Aircraft Checkout and Teat E,·.I1pment 

Fabrication of two checkout trallers for t.'IO 
RliD Jlrector alrcraft LI proceeding 011 .chedule. 
The:e \!."II" ""Ill be available for UH in the proiram 
early in USS. In t.be meantime, t.l)e prototype unlt 
whlch was rompleted In All(USt liS4 il undergoing 
testl prior to It. deUvery to HADe where it wID be 
u~ed and evaluated in con'unctlon with the PPB No. 
48/DB-35/08-47 program. 

d. XB-63 Checkout and Test Egulpment 

An 18-test-JNsltion (station) progr.lm Is re­
quired to test four XB·63's per montb. The progres/! 
of these lnsWlalions and their utUlzaUon during thls 
quarter Is summarized In the follOWing paragraphs. 

The eight test pc.sltlons planned for the 
Wheatfl~ld Plant and the four test poslt1ons planned 
for AF Plant No. 38 :t'lve been installed and are in 
full use. However, a maximum effort has been ex­
pended to modi{y existing te.t equipment to accom­
modate the system configurations of Model 56D m13­
sUes (Nos. 30 to 35) and Model 56F mlssUes (Nos. 
46 to 72). The R&D prototype of the XB-63 V.obUe 
Checkout Unit and test staUon Al has been modified 
to accomm<Y.1ate Model 5&F PPB's. Also, changes to 
permit testing of Model 5&D PPB's have been made 
In silt test stations at tt.e WheaUleld plant. 

Of th" silt test stations planned Cor HADC, five 
:ore In full u.. ". One of the production versions of the 
XB-63 MobUe Checkout Units, originally assigned to 
HADC and later transferred to EgUn AFB for use 
during the climatic testing of PPB No. 18, has been 
returned to the WheatHeld plant. Tilts checkoJ.lt Wllt 
is being dismantled and Its ecr..:lpment Is being mounted 
on ~st carts. These carts will then become Stalion 
"X" at the XB-63 hardstand at HADe. Completion 
date Cor the carts Is scheduled early in 1955. 

The IU&D MobUe Checkout Unit, previouslyuaed 
at the Wheatfield :acUlty during composite systems 
tests on PPB No. 48, has beenllhlppe<ito HADC where 
It Is being uud to check out PPBNo. 48 during Phase 
II of the Interference T-.st Program. 

Design work on a waveguide 1nItaliatlon for all 
guidance ,tatlon! is I.n progreu. Thenewlnstallatlon 
wUl reduce coaxial line loea, thereby Impr(wing 
operation of the ~ut equipment. 

To keep test equlpmtnt \IP t\l <wle wlU. PPS 
chancel, an R&D fixed (compo,lte development) telt 
station II beinC fa b r I e a te d and inlluUeJ at the 
Wheatfield Plant. CompleUon date of the IllItallation 
hu been let tor Jaruary 11155. 

To permit systeml testInC of PPB', without 
rocket encl.nes, a Power PI:.nt Simulator was fabrl. 
cated for uae on Model 5GB PPB', (Nos. 7 to 2i). 
This Ilmul:ltor hal .ince been modUlrd so that It 
can be uled on m~sllel of Modell 5&D and 5&F. 
These Ilmulators provide • m&1n1 for conducting 
clrcultry ch~". when the power plant 11 not installed 
in the XB-&3. In addition, ;l Bequen:e Checkout 
Aisembly 15 uaed to perform teAt~ on the power 
plant aeq<lenee box when the power plant I, L1stllled 
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'r In the XB.63. A mock-up 01 this checko1..1 assembly Alt Body Sta:ld 
has been fabricated and Is Wldergolng design tests. Cowling Sta:ld 
T!le first checkout equipment of l.'lIs type wUl be 


, Installed in test stations during the next quarter. Power Plant Dolly 


Checkout Trailer (Director Aircraft) 
Equipment for checking O'lt the electrical a:ld 


hydrauliC systems of PPB power plants Is also being Checkout Traller (B.63)


I fabrlca.ted for the R&D program. This equlpml!n: 

cor.slsts of two pressure.checkout consoles and tv."O 
 Design of the following items continues and reo 
electrical.checkout consoles. The pressure cheCko'l! commei,daUons of the DEI are being Incorporated 
units will be avaUable to the MD program In the whuever fea&lble:r nelCt quarter, a:ld the electrical checkout units wUlI . 
be av:llalM early next yeal • Handling and Tra:lsport Carriage 

r Relay Alltenna Dolly 
3. OPERATIONAL GrtOUND SUPPORT EQUIPMENT Warhead Loader 

Bell Alrcra1t's program for operaUonal ground (" As a result of Information obtai.'led during CTCh 
support equipment includes the deSign a:ld develop. at Boeing a:ld Convair, Bell Aircraft Wldi:rtook a 
ment of contractor·furnlshed articles proposed lor malor redesign of the handllng:l.nd tranaportcarria;;e.
operational usage, as well as the estabUshmtnt of 'l'he deCision which had greatest effect upon the design r ­ requlrernenta for standard Air Force items. of this article was that the carrlagil should permit 

loading the PPB on either 08-3& or DD-47 director 
~lng this Quarter designs were finalized for

L 
alrcra1t without the nece8D~ty of lacking up the 

the following articles: airplane. 

General Purpose l:>ilng Set 
Requirements for the relay antenna dolly are being 

Protective Cover (Jor PPB) reviewed at Bell Aircra1t, following changes recently 
made by Boeing In the relay antenna installation. Anti-deflection Beam 

I 
Also, the requirements for the gulda.'lce capelile 11ft 

Warhead Door P::r. Sling are being reviewed. 

I 
Adapter, H·185 to Warhead Pan 

In addition It') the Item. mentioned In the prcceed1ng, Warh;:ad Hood 
design eflort has continued on the following equipment: 

Relay Ant~:ma. Alignment Kit 
Fuel and Oxidizer Drain M:lemblles Control Surface Locks 

I (I Power Plant Sling Tool Kits (Review of Requirements) 

I Fuel Line Flll UnltTurbine Pump Stand 
, Bench Set (B-83)Sling Flttln" Turblne P'.unp ,I 
I • Rocket Engine Pressure Regulator Analyzer Bench Set (DIrector Atrcratt) IU Rocket Engine Analyze: 

Fabrication has proceeded 01'1 other Bell.deslgned ~[ Turbine Pump Analyzer Items, of which the l"lIowlng have bfotn completed: 
Propellant Flu.hlng and Drying Equipment I

I[
I Radome Stands 

fl 

For'nr<! Body Standa The designing of the Urllt five Items of the pre-
Warhead Door Handline Pans ceding Ust Is aeheduled for completion by the end of 

105"; deall11 of the latt !hree Ib~ wUl exte"ld Into 
At the Development Enilneerlni Inspection (D£I) 1055. The po..lbll1tyof req.llrements lor "c\dltlonal 

held In Allg\Ist 19S., cert.. lu dellign ct.ang .... e\-olved. operat.'1nal iroWld lI.ppert equ!"m.nt waa conaldered 
, Although dulgll8 for the foUowln, itf'ms wer3 con· lat'l In thle quarter. AccoNlngly, deelp studies for 

sldered as final prior to the DEI, these articlts are (uel and oxidizer vent adapters and a hydralillc oil 
being red~slgned according to the changes requested: mterlng unit are In procees. 
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Shown In Figure 23 Is the Consolidated Diesel 
MA·l Mobile Power Unit, which Is Similar to the 
Model 2100 unit recommended by Bell Alrcralt as a 
power supply for 8-63 checkout and .\llgnl!lent -:>pera­
UO'ls. 

The test :lJ\d emuaUon model of the 8-63 Checkout 
Trailer Is ahOwn In Figure 24. 

Fteure 25 portrays a mock.up of the USR porUon 
of the D·83 bench set. This e(j\llpment was diaplayed 
during the Development Englnecrlra lnvesUgaUon In 
August 1954. 

Figure 24. Teat Model of B-63 Checkout TrllUer 

fl 

iI 
II 
II 
, I 

tJ i 

III 
II 
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I 1 

II j 

Figure 23. Mobile Power Unit Figure 25. Mock-up of USR Portion of B-63 Bench Set 
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A. Introduction 

AI Project MX-778 progrellel (rom R&D to the 

fabrication of prototype operational configurations, 
an Increasing amount · of final te.tlni and eVII.luation 
of equipment II undert:aken. At the ,ree-'1t time the 
major effort II directed toward; (1) qualification 
teatln~ of com}Xlnent. and IUb.y.tem., (2) flIillt 
testing of XB-(lJ'" and (3) evaluating prototypes of 
director aircraft and ground ,uppart equipment. With 
8\lch a program, 'ystem deflelencu can be pln­
poL1ted .0 that corrective development work may be 
undert:aken concurrenUy with the e\-aluaUcn of the 
weapon system and It. part •• 

This aecUon pre.ent. the proere .. beIng made In 
.ysteml testbl, and fUght testing varioul element, of 
the weapon .y.tem. Particular attention I. directed 
not only to tM "end re.dt" or the mlu-d1.tance 
attaIned at Impact, but allO to the accuracy and re­
HabUity of individual .Yllem. and .ub'Ylteras (~.h 
director aircraft and XB-63) which contribute to thlt' 
"end relUlt." It 1. axlomaUc that weapon evaluation 
atudlu become more conelu.lve u the te.tlnr pro­
ifam progrell.es to the -tlae wre final operational 
confl&\lratlona are ttlted. 

8. Systems Testing 


1. COMPONENT AIIID SUBSYSTEM T~STING 

a.~ 

In'P'!ctlon teatln,.· of components dealil\ed for 
the Rascal pUotlell ~rultc bomber and the director 
alreralt, II well II ttllllll arod evaluatln, new or 

·QualUlcatlOll teltlng at defined herein 1. that tettln, 
necessary to demon.trate de.till adequacy for the 
Jntended \lta;:-e. 

•• lnIpection teltlng II defined herein I. L\at te.tlnr 
performed to verl.fy the contlnuln, \lU1.1It,. and proper 
functlonlng of item. ~lng produeed for deU\'o::rable 
products. 

modl.fled WIlt.; 1. a vllal part of the MX·77(1 pl~:am; 
the rellabUlty of the Rueal weapon .y.tem l.direcUi' 
related to the rellabUlty of each of It. WIlt.. Cor.­
venUonal u well al .peelallze:t environmental teat 
f.cunlet auch .. vibration, .hock, a~:! a:::leratlon 
equipment, and temperature, altitude, and humIdity 
chambera at" u.tu. . 

b. Component Telt.!!!!. 

QIIallflcatlon le.tln, 0( Rucal component. and 
IUbaycteml appUc&l)le to No. 7hnd'\Ibt~\lenU'PB·. 
II CL :renU,. antlelpated for latll December 18$4 or 
carl,. J&nuary lASS. Necu.ny leat equlpmcllt 1. 
belne prepared and wUl be completed by the end of 
the next Quarte r. 

8 £LV~ eomUliDI 

II SECRET S3 

'­

http:progrell.es


SECReT n 
, I~\II'F I ~ ; ­

Testing of thl' components for the Model 1~0 
terminal guidance ~ystem (TGS) Is proceeding. The 
fiV6 suhystems composln~ a TGS are: rela}' and 
command (R&C), autom..Uc tracking relay anter.na 
system (ATRAS), Automatic checkout system (ACS), 
terminal guidance control system (TOCS), and aux. 
Ulary equipment. For the ru.C and auxlllary equip. 
ment, testing Is conducted on Individual componentft, 
willie each of the remalnlng systems Is tested as a 
complete system. 

Serial numbers applicable to the TGS are also 
appllc;.!l!~ ,~ "II of t.'le subsystems. The lntended 
usage of each serial number follows. No.7, OB·47, 
No. 10, P"&O (OB·50) spare, No. 11, OB·36 spare; 
Nos. 12, 13, and 14, DB.36 or DB·n sparea. 

Inspection tests have been completed satls. 
factorily on all auxiliary equipment for Model 110 
TGS serial Nos. 7, 10, 11, 12, 13,and 14. 

ATRAS Inspection tests have bee;'! completed 
satisfactorily for syatpm* Noe. 7, 11, 12, 13, and a. 
An antenna on No. 10 was returned to the vendor for 
repair. Testlng wUl resume In November. 

Satisfactory lnspectlon teats hav" ~en com­
pleted on ACS Nos. 7 and 11. Teft~ ue stll11n 
progress on systems Nos. 10, 12, 13, IlIlI1 I•• 

All six TGCS (7, 10, 11, 12, 13, an:! 14) have 
been In.peetlon.tested and have aa~l.rted all r~'qulre­
ments. . 

Compo:lent. fer system No. 14 of the I''&C wUl 
~ teited ~arly in November 19~. Ali lnsrection test 
requirement. have been tatlllfid on Nos. '7,10,11, 
12, and 13. 

TOO No. 101 (con.ldered typical of .y.tem. 
produced by Bell Aircraft·, manufacturlnr facUlties) 
Is curre!'Uy being Inipectlon.te.ted. All auxlllary 
unit" have .atlafactorlly pa..ed In.pectlon-teet re­
quirement.. Thl ••ystem wUl be delivered to the Air 
Force during the next quarter ane! subsequently re­
turned for qualification tuta. 

During 1M quallfleatlon te.t. en sy.telll No. 101, 
the TOO will be .ubjected to conditions encountered 
durin, field use. These condlUon. ::,.-.;1 re!Oulrementa 
are those contained In Bell Aircraft Specification 
No. 110.947·043, Qualification Telt. or the Terminal 
Guld.ulce System, Director AIrcraft. Thl••pecUlca­
tlon I. currently being reviewed ~. WADe. Shielded 
room. IllId teat eqUipment necellary to con<iuetno1ae 
and Interference te"t. on thl••y.tem are avallable 
In Bell Aircraft laoontorlu.' .BEL Ie#Hw~ cmouTln 

n­
InSpeCtlo.l tests on the Model 102 R:ucal guld­


.\IIce operator tralne.- (RG07') were satisfactorily 
 il 
concluded. All compenents of this s)lstem were de­
llvered as sched-.1lcd to the Service and Training Sec­
tion of Bell Aircraft Corporation. iII 

c. Teat Equipment !, I 
Quallflcatlon.testlng of the weapon system wUl 


be performed to demonstrate design adequacy of the 

systrlm for Its lntendedusage. Toperformthese tests, 

Oath &~t;lallzed and ccmmerclal lesl equlpml'nt are d 


i 
required. Each specialized test equipment assembly 
normall; consists of: (1) a test panel or rack, 
(2) bench and environmental test cabling, (3) environ­

mental test fixtures necessary to mount the ltem 11 

on envJronmental test equipment, and (4) other mount­

Ing fixtures or testlng jigs as required. A typical 

example of test Items for use In qu;\lU1caUon-tesUnv If 

of Rascal servo components Is shown In Figure 26. 
 w 

Pre;e~t plannlng indicates that Rascal "erYo, 
electroniC, and telemetering .yatems will be quall­ lJ 
fication·tested on an indiVidual component basis, 
Whereas the USR system and relay ~ ('olUmand.ye­
tem wUl be qualified as complete sy~tcms. Develop­ I'J 
ment of speclallzed test eqUipment for the qualifica­
tion-testing of the aforemenUvf.ed .iit~C: aSId com­
ponents i8 80 percent complete. AdetaUedbreakdown 
of the statUI of this tellt eqUipment Is presented In II 
Table VI. 

{JDevelopment of qualification teat equipment for 
Model 110 eqUipment lI\ the director aircraft Is alsC' 
rum:narlzed In Table VI. ExI!tlng te.t equipment, 
wUt for RlIO evaluation and prototype acceptane~ Ututlnr, I. applicable and v.1l1 beutUlzedforthe 1n1t1a1 
phaue of q:.lallflcaUon teltlng. The tettequlpmentno'R 
belnC designed will be 'JtU1zed for the cOlflpoalte 
director aircraft sy.tem tettlng with the cap.ule. A H 
coollng .y.wm 11 belnl developed to provide necee­
aary COOling of the capsule during 1M test•• IIDuring the next qUlrtur, efforts '11'111 i.oe~lre('ted 
toward completion of fabrication of the Ru.:al ~..a.u­
ficatlon te.l equipment and "mating" of the test equip­
ment with the "hardware" to be ttlted. Tills "matlns" II I 
eon.l.t. of connecting the te.t equipment and item 
beine letted to allure compatibUlty and proper opera­
tion prior to lltart oi the te!t•• III 

In addition, the de.ign wUl be completed for th, 
tut equipment for radio Interference tettlng of the 
aystem In accordance with MlL-I·eI81B. Alao, effort 
will be directed toward oevelopment ilf an actuator 
Iy.tem for \Ile oqulpmont operation controls whUe 
the equipment Ie :.nder~in, hot ar.:i cold tuta within 
a chamber. 
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1. Test Rack 
2. Centrl1uge Test Cable 
3. 	Environmental Test 

Flxture 
4. Roll Servo Pilot Ampllfler 

(to be tested) 
5. 	 Test EquIpment Instruction 

Ma'l'Jal 
6. 	Pilch &. Yaw AmplUler 

Adapter Plale (for en­
vironmental test flxtl.fe) 

7. 	Bench and AlUtude 
Chamber Test Cables 

FhNre 28. Servo Test Setup 

TABLE VI 

I TEM TESTED 

SERVO - ELECTRONIC 
CO:.tPO~S:HTS 

~ELAY ANO 
COMMAND SYSTEM 

USR SYSTEM 

TELEMETERING 

ELECTRQNIC 

ENVIRONMENTAL 
TEST ::IXTIIRES 

ELECTRONIC 

ENVIRONMENTAL 
TEST FIXTURES 

ELECTRONIC 

ENVIRONMENTAL 
TEST FIXTURES 

ELECTRONIC 

SUB-SYSTEMS AND 
COMPONENTS 

COM~OSITE SYSTEIII 

ENVIRONMENTAL 
TEST FI)(TURES 

ELECTRO NIC 

ENVIRONMENTAL 
TEST FIXTURES 

. 

. 
- - .. 
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2. COMPONENT CHECKING 

In support of the reUabl1!ty program, the following 
activities and accomplishments arc reported for the 
third quarter of 1954. 

Investigations and follow·up were cond\1cted to de­
termine the cause, extent, and t.'1e corrective action 
necessary to eliminate dlscr~;:oanc!es Indicated on 
fallure reports originated at Bell Aircraft Corpora. 
tlon test facUlties. Llalson rE:ports 'Io'ere Issued to 
summarize investigation findings and to Indicate t!le 
corrective action necessary. 

The following studies were conducted and the re­
sults are Indicated. 

a) Rascal telemeterlng system faUures were an· 
:llyzed to dctf'rmlne which faUures were re~t­
Ilive and constitute :rltlcal test problems or 
seriously a1fect the reUabUlty of the system. 
rhese problAms were examined In co· ordination 
'Io1th the development group to determine neces­
sary correctlve actloll. Forty·four percent of 
the 56~ report~d fallures for the perlorl of 1 
January 1~~2 to 15 August 1954 were concerMd 
wtth flve componente: d~namotor commutator 
gatln. unit, flight programmer, subcarrler os­
cUlator usemblles, pressure gages, and r·f 
power amplifiers. Satisfactory solutionl have 
been obtained on all problems except those 
affectlni phasing and brush tcnslon of the 
dynamotor commutator gaUng unit; thue are 
beini Investigated further by the development 
group. 

b) 	The ruu!!s of Invutlgatl')M of untatllfactory 
reponll concerning the abUlty of systeml to 
wtthltand er.vlronmental eondltlons were ~. 
alyzed. Thele InvuUgatlor.s h:lve shown th3t 
the faUuru of VarlrJ8 components dll:'lng ac· 
ceptance tutlng of the ml..Ue ruulted from 
the deterioration of 1ll8ulatlon on Suprenant 
KEL.F and SRHV.type conductor.. For con· 
ducton teq\llrlng he at·rul.lant Inlulatorl, 
KEL.F wire has been replaced with Teflon In­
lulated wtre, and for conductors lublec:ted to 

. high voltage and corona effect., SRHV wire 
hat IlHn replaced with type 5841C1·R Packard 
hlgb-volta&e callIe. 

c) 	Summarlel of all unsatllfactory reports on 
r.?B No•. ~14, 1018, and 1117 were prepared. 
These surllcsrlea revlev;e~ thP probleml that 
arole durlllg teet and ouUllled the eorrectlve 
acUon taltcn. An average 01 6'\\ uaaaUl1i1Ctof7 
report. were made for each of these ml ..llee
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a."ld corrective action was ln1t1aled prior to the 
!Iring date. [Jj 

d) Monthly sumruarles of Invcstlgatlons were pre­ III pared to draw attention to those problems which 

,:,::;::It In tesling delays. As a result of such 

summaries, correctlve action has been /llgnif­
 \
Icantly expedited on cridcal engineering prob­
lems. i 

3. SYSTEMS TESTING 
l j 

a .~ 

The individual ~lectrlcal, electroniC and h/­ Udraulic systems of n: Rasc:d are tested In Bell Air­
craft·s Missile Laboratory. This consists of adjutUng 
and aligning the systems to conlorm with applicable 
specifications, and "trouble shooting" II) determine: D 
causes ot nonconformance .. 

b. Rascal Test ~tup 1 
A line !letup of fixed teat statlons (see BMPR 

No. 35) Is utUized for testing all systems of the PPB 
exeept the propWslon system. When an XB·Cl3 Is I 
delivered to the Mll1Ue Laboratory, It la placed in 
servo test, Statlon "0", where the hydrauliC system 
and thil servo·electrical syatem are teeted to ensure i 
correet operation. This Includes bleeding the hy· 
draullc lines, inspecting the system for leaks, and 
cheCking valve and aetuator operation under full pres· 
sure. Teets on t~.e aervooeleo;trlcal .y.tem are then uJ 
periormed in the (ollowln& sequence; (1) the power 
suppiy I. checked and adjusted to obtain (.roper 
~'olta&e outp.1t.; (2) the control IUriaCel are allil\ed ] 
and th~ (eM-back potenUQmeters are ~t: (3) ;11 
ampliflerl are checked for balance and pit•• (4) the 
learch and relay antennas are pitch Itabllized; lJ
(5) the drllt rate on the dJrectlvnal and vertical ref­

eren~e IYro. III checked; aM (&) the plnl of the 

p1tch, yaw, and roll ,tablUzhg .ublYltem, are eet. 
 U· 

b. 	Climatic Tnta fj
CUmatic tellini of XB·Cl3 No. 18 in the clllllatic 

test facility :.! Eelln Air Foree Baas, Florida ;va. 
started 1 April and ,uccusfully cOollpleted 30 "'u~.t 
IG~•• All perlonnel, ,uppllee, and IUpport ~ulpment 11 
were returned to Bell Aircraft'. Whe~Uleld Pllnt by 
17 september IGS.. } I 

The cllmatlc teat prOiram Included 28 com­ Ipo.lte sYltems test. In varioul envlrcnments at 
pown III Table 'In. The primary objective of thll 
eerlee of tuts was to utabU.h environmental con­ . j I 
dltlonl lmP-'lecl on individual mluUe component. 
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Figure 27. Temperature Teat Results 
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when the ml'lIile all a whole WilllUbjected to \1I.r10111 
climatic envlronmentll. Suffielent data are now ~vall· 
able and on record in Bell Al re raft· • Dynamlea 
Section to determine these llmlt.. A secondary ob­
jective wall to observe the effectl of various cllmatle 
condition. on performance 01 components and IIYI­
tema. F:~res 27, :lS,and 2~ 11Iu.trate lome of the III 
condltionll. TIll. oblectlve wall aillo satisfied and hal 
been made a part of the p(.. maner.t record of t~ tut 
program. 

Temperature Inlltl'llmentatton inCluded 277 ther­
mOCouple. IlIItalbd to provide .kIn tempentures and 
amb~nt temperaturea of the ml..lle and It. compo­
nent.. Temperature. were recorded dur1ne IOU 
perlooU, warm·up period., and sy.tem. operation 
period. for each ~f the 2& lui•• A ma ..lve amount of 
tllmperature Information wu gathered and has been 
complied in ready r~ference form for the Ute of 
lntereated dc,ll1'\·developmont and tClt personnel. 

~'O primary temperature re....·'" were the in­
dication of a need for hut dl8lllpation in the sealed 
and prCll5Urt~t'd guld~ce compontnt., and for low 
temperature protection of hydraulic accumul&tor. 
cor.tainlni dlaphrapl. 

Humidity and rain teat reslllt. lndlcattd that a 
high relattn-humldlty environment 'II'1l1 penetrate a 

WATER CONtENSATION FROM eo 
TO 100 GRAINS/POUND OF DRY AIR 

Fleure 28. Hllmldlty Test ReSllltS 
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r 	 c=::J TEMPERATURE ENVIRONIoENT fl'!ctlng dish, which ',na desl:;ned to !>cost the total 
- DISCREPANCIES HOTED 	 solar load, Is shown In Figure 3~. 
IZZZZ:J OISCREPANCIES ATTRIBUTEO 

'r 	
TO ENVIRONMENT 

EXI'OSUIIES'I1) lUI t~fALL: 
TOTI\L eo MI:a;TE:: 

RELATIVE HlIWIDITY-s.; 

WINO SP[[O '15 MPH 

Although salt spray did not appeal' to affect the 
operation or any system at the time of exposur? the 

I 
corrosl", effecta of this llcceleraledexposllrebecaoe 
eVldtmt after a few days. The relay antenroll. which 
normally moves freely. froze In position. Saltcrystal 
growth wu evident uound screw heads ;:-odudoubler Iplate seenons. No attempt w.u m1deat the test site to 

I 	 tOO 10 'IIo'a,h down the mll8lle after exposure. 

On return or the mlssUe and participating per­
SOllMI from Eglln Air Force Base. the mlnUe was 
partially dismantled and a static display of test re- . 

I 
I SIlltS waG arranged. Thla display Wla ·,Iewed by 


personnel from the A\r Force and the englneerlngand 

manufacturing dlvilJ,,,,ns or the Bell AlrcraftCorpora­

tlon. 


A final · technical report or the teat prorram Is 
being prepared and should be ready for distribution 
early In November. 

The mtuUf In.tntmentaUon system til tOltedat 
Statlon '·C". Included are teat. or the tel1tmeterlng 
.,.tem, S- and Leband beacons. and the dtlJtructor­
recovery .yatem. PreUmlnary lelemeterlnc checu 
Include teets or the Olive Pltea and pUot maat, When 

"A1H'ALL 	 till. I. complet~d the telemeterlng tran.mttter Is Itt 
uP. and monltorlnr teat. on the .1Il)urrler a.rUlator 
frequenclea are made to ••certaln tho acceptabllltyor Figure 29. Rainfall Test Results the IUbcarr!!':, frc~.::::!~o as deslr-.ucd bjt.':;::ilPl!­
cable 'peclflcatlOn. 

dry ''buttoned-II",'' bomber In a very few hour•• Con­

stint cyeUn, c,l illlD\ld1ty with eoJ'ldentatlon durL", 

ea~" cycle. rellllted In the aCCllmulation of ahort­

elrCIIlt p&th. In elet't:!::l eonnectora. Figure 30 

lndlcatu w:.ter dama~ to the P.50 umbilical plug. 

'l1Ie mol.ture-proof cOMector. llled In the roeket 

engine electrleal harne .. Yine not arfected. 


A1thou~ the lnterlor or the ml ..Ue 'WU thor­

oughly utunted with blowing and w dult. at Ihown 

lnFlgure 31. thero were no harmful effllct. on the 

performancfI 0{ component., Thl. beUI out tile re­

sult. Obterved with XB·e~ No. 48 at Roaftll. New 

MexiCO, which .,.s ul\&f[ected by aevere aandatorm •• 


The lIolar radiAtion tut. alae> lndieated that the 
mluUe I. IIlIII'fected by that partlCIIlar en'lronment. 
AlthOl.lif\ the ml..lle ..... ..~b'eeted to IOlar 10ll~ !.'1 
excu. of tho level ••peelfled by MIL·!·5112A. no 
harmful e~fect. were noted, Skln and amblc:lt tem. 
perahlrea did rwt nceed the temperatllfel eJlperl­
en:ec:l 6.lrln, th: htp·tempertlure telt.. The re- Flcure '0. Umbilical Plug After Ra1rJall Teat 
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Fip:ure 31. Missile Section After Sand and Dust Test 

The S· and L-band beacons,' wt.lch are used to 
track the XB·~3 in flight, arc tested In t)le MI..Ue 
Laboratcry to conform with the appllcab!c spec1flca. 
UO'l. This Includu ehecka and :l<ijustments of receiver 
sensitivity, transmltter frequency, and transmitter 
power output. 

Durlng tile final flight of an Xn.63, perUnent 
Informatlon on the flight Is obtained through the 
telem.eterlng system by the ttme the mlasile has 
dt.eended to 18,000 feet. Slnee the XB·U eont .. lns 
much valua'>le equipment, certain settlons of the 
minile are blown apart In flight and recovered by 
parachute. Thl. system Is caUed the destructor· 
recovery 'f.tem, ar.d I. tuted In the Missile Labor· 
alof),1n the foll(\1Iring manner: 

One·halI-lmpere luze. are placed In the blutlng 
elreult whlchnormally C{lIItalns blaatlng cap •. Exlerr.a1 
power 11 then applied to the S·band. and L·band bea­
COM. When the pulee ~petltlon frequencv of the bea­
COM I. ehanced from "track" (732 pp.) to "deltruet" 
(854 WA), the fuze. mu.t blow 1n 12 .3 leconds to 
Indicate eauatactory ~peraUon of the b!utlng-eap 
circuit. 

The emanating su1dance .)'.tem of the X»·~ 
I: te:ted ~t StaUon "n", TM aft l\Iid.1n.~ equipment, 
wIllc!\ I. ule(! 10 direct the flight of the PPB, Is ad· 
Jutted and alIened to rec,lve coded eommands from 
the polycode dth'er that ,lInlilates the c1Jreetor aircraft 
suld:Ulee equipment, AdJustmenl. are alao made on 
the unattended anreh radar, the X-band ",Idane" 
power outpu'., ar.d the recelver-tranemllter frequen. 

I I 
I I I 

III 

II 


Figure 32. Solar Rac1Jatlon Dish Test 

i 
At the composlte-.yatems-teat station, &:.Uon 

"A", all PPD ,yatema, exeludlns active propulsion, 
are operated Simultaneously aeeorc1Jngto the appllcable I 
epeclftcaUons. 

Ic. XB.~3 Teetlng 

(1) XB·G3 No. 30 ~ 
Syllteintl teal. were tomplete:! succeselully 

on Xa-~3 No. 30 and the latest modifications are belng 
lncorporated. Thl. mlulle w111 then be shlPPf"d to Ul 
Air Foree Plant No. 38. ' 

(2) XB·63 No. 48 u 
Individual sYltemll te,ts and a .tallc com· 

po.lte sYltems teat were performed on XB·e3 No.48. 
The teat data hi" reduced and found aaU.factory. Ii, 
Tile latest modifleatlons were I.'lcoroorated alld mls· 
.Ue No. 48 'Was transported to Holloman A~rDevelop­
ment C"nter tor DB-3G/DB-.7/XB·e3 eompatabUlty Uj 
testlni· ql 

(3) XB-e~ 's Nos. 21, 22, 24, 28, and 28 

Becallie of recent moc1Jtlcatlonsandehanies 
In flight pl:MIn" XB·83', Nos. 21, ,,2, 24,215, and 28 
were returned to tlle MluUe Laboratorv for retelts. 
The telta were .;ompleled and XB-S3 Nos. 21, 22, and 
24 were transported to H~l1olll&n Air Developme'lt 
Center and Noe. JII and 28 are being pr'pared for 

cies. shipment. 
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 4. SPECIAL 'rESTING PROGRAMS 


a. Vlbr.<tlon Tt~ 

Tests were ccnducted In Cle MlssUe Laboratory f 

r 
to d~termlne the over-all operation of the various 
systems oI the XB-63 under vibratory conditions. All 
of the systems of the XB·&3 were operated almul­
taneoualy ....hIle slmJlated vibrations were applied In 
the vertical and longlt.ld!nal aies at frequencle.:s 
ranging from 15 to 250 cps . Durlr.g t...,a test en XB· 
63 No. 26, a false command p~ob!em wall cncounte:ed, 
and V4S corrected by replaCing eever~ parta,lnclud­
Ing the search antenna waveguide assembly. The

L vlbratlOtl test on XB·r,3 No. 28 'Nail aucce8aful. 

Ii 5. TESTING AT AIR FORCE PLANT NO. 38 

a.~ 

The MX-776 testlng program at I.tr Force' l" Plant No. 38 conslatll of rocket engIne inspection 
, . 	 teatlng and composite systems testing. Durlng the 

compositt testing, all systems of the XB-63 including 
rocket engine ~r! 0pe rat e d and cheeked simultan­
eously, Two teat cellI are used for engine In8pection 
teatlng ~ four for compol!llte teatlnc. Additional 
qual1fl('.atlon teallnr, such as attitude-tower teltlng as 
shown tn BMPR·37, pace 58, III also conducted at 
AF plant No. 38. 

b • .Bocket Engine Inspection Testing 

Alter salety modlflcaUons were :2:ade on the 
AeroJet turbine pum~, the successful reaults 0: 
thirty.two inspection tellta :>n rocket engines during 

o thl. quarter were reflected In the acceptance of PPB 
I rocket engine. aerial NOli. 16,17,19, and. 28 through 

I t.1 31. A redee1illed engine control bunees and a 
pMllmaUc tran.1Uonal delay sy.tem were Incorporated 

In In rocket engine. aerial Noa.14, 18, 18, 10,24, 28, and
l! 32. Because of this change, these enrlne. were sub­

eequently subjected to "penalty" Inllpectlon runa. 

Slnce 1r.crea.ed eUiclency was obtained through [ 
the \lee of a portable test·firing dolly Ilnd the modified 
test stand tn the quontlet c~U E·4N (see BMPR-37, 
page 57), tellt cell E-4S halo ~en converted to a 

( 

I 
s!mUar confli\lratlon. The portable dolly ' and the 
atandardlzatlon of the teat 1tI.:ld for enilne teatlng 
and teat equ!pllleJit allow complete InterchanseabUlty 
between cell. E-4N anC: E-4S. The modifIed tut 
atand I. divided 1IIto two part.; a fixed sectlon and 

: a dolly. The propellant tank. aM mant!oldl of the r, telt atand are fabricated as l\ flxed section . The
l! dolly, on which the PPB en,lne can be mounted, III.\ attached to the fixed eectlon for In.pectlon teaUng 

purposes. The engine dolly has space for Instru­
mentation that wUl allow complete pre18ure checlte, 
electrical sequence checks, and power lnput call. 
bratlons to be m~ prior to the installation of the 
eonglne In l'le teet cell. After these prellmlnarl checks 
~ve be'!n completed, the engine aaeembly hi moved 
to the test cell and faatened to the teet .tlUld where 
various propellant and preasurizlnr llnes are mated 
and electrical cOMections are made. Beyond this 
polnt and prior to lnspectlon test$ a mlnimllm of 
electrical check. rematn. 

c. XB·63 lnapection 

Before PPB's that have not received a special 
composite sy.tema test under vibratory cODdltlons 
are dellvered to HADe, a IlMl In8pecUon teat I. I· 
made at AF Plant No. 38. Thla teat fs conducted 
with all PPB .ystems. Includilll the recket enJiDt, 
operating almultaneou.ly. After the aucce.aful com· 
pletlon of the test, the PPB Is returned to Bell Air­
craft'a Wheatfield Plant for ftnal lnIpeCtlOD and 
painting, and t.:len delivered to HADe for filcht teata. 

FlI,ht testa at HADC have brOUCht out tbe 
nece,fl.lty for making ch:nce' In some of the compo­
nent syatems of the PPB. The foUowl!ll are .ome of 
the modUlcatlons whlch were made on PPS'. at AF 
Plant No. 38: 

1) 	Te.tlng on the NrYO ayatem of PPB No.2,) 
revealed that a '~rle. of chanCe' should be 
made to eliminate .ervo -electr'cal nOise. 
The.e changn were 8\.Ib~uent1y Incor­
porated In all of the rem&1nlng Model B 
mluUes (PPB'. Nos. 7 thrOllch 20). PPD 
No. 20 111..1 returned to the Wheatfield Plant, 
where modlllcatlons to tht, ml..U~ cood be 
made more re&41ly. After PPB', No•• 21, 
22, and 2. were modlfled,reteltlncwasco~-
pleted during June and Jul;, 1 ~5t , These 
bombera were .ubMCluently Mnt to HADe 
for filsht teltlng. 

2) 	 Becaule of the troublll 'filth the power plant. 
on XB-83'. No•• 1& and 17 durlne filltbl (aee 
Section C, FllPt Teattnc), XB·e, No. 21 
was returned to Air Force Plant No. 38 
ViMre tut. were conducted to determine 
the cau.e of power plant malfuncUonllll. 
Actual flight condition. nre .!mulated as 
nearlj a. polilble, and the XB·e3 was pre-
r"red for flrln,. All co.tlnl ~ inltalled 
and a mew wu dlvleed for .lmulatlllr the 
.eparatlon of the umbUlcal plue and l&nyard 
from the mlllUe after the rocket en,lnes 
'Were fired. On the fir.t .~tempt, a minor 
I1plo.len In the enllne compartment damaged 
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the aft cowl. Investigation revealed t!'lat .l 
leak had occwrred at the joint of thp external 
e.ltJ'aust d.:c~ to U:e m!ssUe; hence, (0":1001111­

ble exNLust gases from the turbine n~d ac­
cumulated · tn,ide tl:e aft cowl. The minor 

. d.&mage caused was repaired Immediately. 
DIIrlng thfl slobsequent reflrln;;, no malfunc­
tion of tM t'ng1ne oe~urred as tile IJmbUlca) 
plug and ianyard ceparated (rom the missile 
and the roc keta continued to Ure saUa­
f:octorU),. 

Following t~la test, electrical modifications 
wer~ made to convert the XB·63 (rom a 

C. Flight Testing 1I 

1. C;~NERAL 

Bell Aircraft's flight teating actlvlUu for tho 
Rascal weapon syster>:. are held at HADe. Flight 
teste are conducted on Q step-pro.ram baals, pro­
iresalng from the simplest possible arrangement 
to the final confl;uratlon of an operational wart.ead­
carryltlg wea,,~n, 

PPB Nos. 21, 22, 24, and 48 were delivered to 
HADe on 28 July, 4Augu.t, 27 Augu.I, and 8 September 
1951 respectively. PPB No. 21 w.s returned to Btll 
AlrcralVWheaUleld Plant fOr modification Md addl­
tI~ srcurid 'Iring, alter wh:ch It wal .deUvered to 
HADe on 17 Augu.t 1~54 for contlnuation of Its 
lestlng. 

Eleven captlvll millt. were conducted on XD.63'.; 
two with No. 101&, one with No. 1117, three with No. 
Ill, three with No. 21, one wllh No. 22, and one with 
No. 24, 

Ra,caJ PPB No. 1018 was launchtd at HADC on 

\ 

I . 
27 Jul)' 11154. 
II AUiII.t IllS.. 

Rucal :'PB No. 1117 was launched on 

2. XD-&3 TESTING AT HADe 

a. XB-g3 No. 101, 

Work prior to thl. ~uuter Includini Incorporated 
moc!:1Icallon. and the flr.t captive fll~t of Ihi. mi.­.U, are dl.cu.sedln BMPH-3'l. pp. 81. 82. 

After receipt of • ponr plant on 0 July 111$4, 
th~ ucOl'ld W :!l1ro capthe fUgbt. 0% PPB No. 101& 
ftro made on 15 and 1& JlIly 1954tr~.pect1vely. The 

l BEL V~.P cmOUT/D1 
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"zllro-rall launch" to a "(ree-drop launch" 
con1lguraUon. This configuration was 
ground-fired s:lccesdully on 16 September 
1954. The engine assell1bly was thencteaned 
and reinstalled, and cn 22 Septembolr 19~ 
the XB-83 was returned to HADe. Following 
successful test on the drop-type electrical 
configuration for tile power plant on XB-63 
No. 21, XB-&3'a Nos. 23, 25, and 27 were 
~ulpped with the same system. Retesting 
and composite lIys~emll testing on these 
XB·63':s are proceeding sal1e(actorUy. 

U 

second captive flight was halted, .dler approximately 
one-qual"ler of ~he countr.iown was complete, owlngto 
an oU leak which developed In the No. 2 engine of the U 
B-~O. 

The third captive flight proceededsaUafaclorUy u· 
untU the 30,OOO-foot dry run where a leak developed In 
the USH preuuro .ystem. 'I'M lea.k causedaufUc1ent 
electrical damait' to mue the USR .y.tem Inoperatlve. 1The aircraft descended to 10,000 feet and completed 
Ille teat. At this altltude the USR .ystem wat .tUl 
~operallve; however, all «lIer bomber .y.tems ~re 
operltlve. Arllnvutlptlon revealed that the IS-Inch II 
flex cul:!e cOMected to the USR antenn& wa, broken 
and had cauaed .evere damage to the modlllator and 
recelver-lran.mltter unit., neceliltatini the I r re­ IIplacemrnt. 

.. flMl prcpar~t1onl were made, PPB No. 
101& ... launched at HADe .on 21 Jill)' 111M. The II 
main plrpo"; w tht. teat were to check the aeno/ 
airframe reapon.e characterlsUC3 (three-u.tlltabU­
luUon and r'el~y and Harch IJItenna), the tank ellpW­ II 
.lon and low-prenure po~r plant systems, and thl! 

pruaure-sen.lng portion 0( the warhead'.s luzln,.y. ­

tem. Sn""ritry objecU'/c, of this Clght test were to 

te,\ t:J<I operation of tile sul<anefl foQulprnent, and to II 

obtain aerOdynamic zero·lUl .drac clata In the lUper­
.onlc Mlleh number HJ\"e. . 
 II 

Prelaunch checa of the mlIlUe· ••y.tem~were 
completed pUlfactorUy, Somewhere betweer. 1.M 
and 1.67 .eeo~ after r~ket ftre, the power flint I
Ihut down, ThI. early Ihutclown made It Impo.,lble 
to check any of the teat objectlv". A earefllllnlpec­
Uon 0( tho recovore': e/l~1tIe utem!;1,., aM appUc:ablo 
telemetetlJlg record., taUed to rev('al a .pecUlc 
reaaon tor the llOwer &Jant malfuJlctloll. 

r e2 

I 
--.,.. ..... 



b. XB·63 No 1117 operations were satisfactory. Power plant operll.t!on 
was also sausiactory throughout the er.Ure captive 

This missile was ~el1vered to HADe minus a l1Ight. 
power plant on 4 June 19S4j the power plant W2S de. 
livered 26 July 1954. Tt:Js time Interval was ad­ Discrepancies In other systems were corrected 
vantageously used for the Incorpcratlcn of field ser­ and th~ second captive flight for PPB No. 19 was 
vice kits and E 0:8 (e'lgll'~'(.r1rlg orders concerning launched on 17 August 1954. During this flight the 
modifications, etc.). USR, command, telerr.,terillg, and beacon systems 

~ll operated satWactorlly. 
The 30 July 19S~ captive flight was moderately 

successful. Telemf'terlng records, however, veri· A modlfl~d power plant (drop-launch configura.
n"d th.: Slispected exlbtence of false commands and tlon, see II, B.2a) was received on 17 September 
also revealed improper operatl, • of some power plant 1~54 aIId the third captive fllght for PPB No. 19 took 
components. False commands and lISR malfunctiolls place on 22 September 1954. Bomber operation on

I were traced to a substandard magnetron 1.\ the relay this flight was satl~actory. Only slight dlltlculUel 

r 
transmitter and to o6cUlation. In the preamplifier were encountered with the mldcourae guidance system 
unit of the lISR's recelve... tJ"ll.'1smltter assembly. and a mlcrophonlc tube In the roU .ystem. 
The missile was considered ready for flight after 
thes\! and the power plant discrepancies w!te <:or­ Hot flrlng prentghta are now under way and a 
rected. I Inching Is scheduled during Ortober. 

r 
(: Rascal XB-1I3 No. 1117 wall launched at HADC d. XB.1I3 No 21 


on g August 1~54. The primary objectives of thll 

flight were tn teet the cpe..atlon of the servopUot On 28 July iiI54, PPB Ne. :U wa. delivered to 

system, propellant expul.lon .ystem, and preslure HADe. Because all servlceldtsha.dbeenlneorporated 

sensing portion of the fuzing system. The servopUot and testing had bee:! completed prior te) h. delivery, 
sy.tem test was to Include three·uls stabllluUon the mlsaUe "a••eheduled for a captive f1l&bt on ~ 

W!~I pro.;rammed climbs, aervopUot/alrframe reo AUglilt 1~54. 

sponse during terminal guidance commandl, and
r 

I 
relay and ae;,.rch antenna stabUlzatlon. Command If.tem operation waa latllfactory 

during the flight. Dllfleultiu eneounterelf with other 
Secondary p;lrpolel for the PPB No. 1117 IYstema were Immediately corrected. 

launching were to teet the operation of the "dual 
operator" relay command guldanco sy~:em, open­ During th! second u.ptlve flIiht, held 13 Auau.t 
loop guidance system open-tlon prior to terminal 1054, th~ command, L-band beacon, and S.band 

I 	 dive initiation, USR system operation with vlJeo beacon IYlltems ol'tratlon _s cOMldered iOod.I' 
present:.Uoo prior tv :...:;,:10, and ml~U; operation 
during the terminal dive whUe guidance controlled Before completing the repaln neceaaltated byIe from the termlnal guidance azimuth and dive control the dltlcrepanclu evidenced on the .econd captive 
staUon•• ntlht, PPB No. 21 was returned to Bell Alrcra!t! 

Wheatfield for addItional power ~ant tuta weau.e 
Prelaunch check, of the weapon SYltem were o! d1!:::-:ltlea experienced with NOlI. 111 and 17. 

saUIJfactory. The mlllUe wu fired and between 

i I.Gl and 1.157 seconds after rocket Ure the power plant The bomber wu ~lIvo&-ed again to HADe with 


ehut dowr, thereby making It iz:3po••ible to check any a dro~~ur..;.,'1 tonflauroltlon and the thlrdcapUvent~t
' ( 	 of the bomtnr·. tut objectives. The recovery opera· waa held on 28 September 1054. Tbe power plant 

tion was normal; however, tho point of Impact ')f the operated .atlafactorUy and the only ~roblem. en. 

forward and alt .eetlon. wa. Ylrtu~ly 1nac~ ..lIlble. countered were tho r•.;lM In)'l\w surfaeea IO'ld the 

Thill has delayed the posUlrlng analy.l• .iI\ the re­ failure of a high voltap dynamO!orlnt~.etelemeterlJ!' 


I ~ 
iI 

covered unUs. 	 Iy.tem. 

I 
 c. XB·8' No. 1~ At prcsent,preparatlon. for the hot firing ache· 

dWed early In Oc:tober are belni c:ade. 


&lbeequent to the deUvery of PPB No. 1~ on 2S 

June 195-4. and prior to the delivery of It. power plant e. XB·1I3 No 22 

on 2Q July 1954, mandatory l\ftVlce kUI and E.O:.
n 	 were Incolporat~. ""e Ur.t captive f11l1bt 11'11 Rascal PPD No. 22 wu deltvered to HADe on 

fiown on G Au",.t 1~5.. Tele:neterlng and beac~'l\ 4 Auru.t 1254. Following the recelYlnc and umbilical 
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plug resistance checks and the Installation of a power 
plant, tne Urst captive flight wall made on 20 AUS'lst 
1954. 

PPB operations on this Urst captive flight weore 
considered to be very good. The perfo:manc:! of this 
bomber Indicated that It was ready for firing. How­
ever, the PPB '..'as placed on a standby basis Owing to 
the malfunctions experienced 0,1 PPB Nos. 16 and 17. 

f. XB·63 No, 24. 

(In 27 August 1954, PPB No. 24 was dellvered 
to HADC. On 9 ~ptember 1954, alter prellmlr.ary 
Inspection was completed, captive flIgt! No. 1 was 
corducted. 

'rhe primary purpo&e for conducting tM3 fllght 
Included a check on the weapo."I system :~:luslve of 
the power plant. Operatlon 01 the command/autopUot, 
L·band beacon, USR/termlnal guidance, mldcourse 

I 
I 
! • 

1-R E lle,4wtt# ......".. 
J 84 

CI 

guidance, and telemeterlng systems was satisfactory. 
Minor troubles were encountered with the director 
aircraft's guidance equipment. 

3. SPECIAL EVALUATION PROGRAM 

A program Is being conducted to establlshcompat­
abUlty between Model 58F ml.aUes and the DB-36 
and DB·47 director alrcratt prior to the flight tut 
.,rogram. One each of both types o! director alrcralt 
was delivered to HADe. PPB No. 48 wu also de­
livered to HADe and 'Will be um In this "matlng" 
prc;;ram. 

Director alrcralt work consisted prlmarUy of 
the Incorporation of service kil. and lnstrumentatlon 
circuitry into the guidance equipment. 

Incorporation of minor change. and a functional 
check of all PPB equipment haa also been completed. 
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APPENDIX 

Trip Reports t 

l 1. V~!TS AND SUBJECTS DISCUSSED 
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2. SUMMARY OF TRlP REPORTS 

In COMectlon with the choice of a re.in 'or use in 
XB·~3 ecmponellt., Bakelite polyester and phenolic 
re.in. were daCU8led. u well u Owens-Corninjt 
glu. cloth n:lllhe•• 

A verbal prellenlatlon 'tVa. made at WIJ)C of an 
o~r"t1on&l .equence and plan for ~ •• , ~upport 

equipment \ISing III ObJectlve D Weapon tJltMl ee­
quence chart and ,upf.(lrt equipment brochlue. n 
wa. reque.ted tJ\at a complete text be prepared to 
accompany the operaUonal .equence chart, and L'IIt 
aU data relaUve to .upport equipment be provl<k-d. 
A complete brochure iI .cheduledfordeUvery in about 
• 1% weeu. A review 0: tho ,tatut of opnaUonal 
.uppcrt equipment turrenuy ~r contract ..... allO 
m1dl. It ... cSecl~ to conduct a development 
enjtlneerlnr in.pectlon of .upport equ1;ment, cd 14 
Beptemter ..... aet AI a tentative dlt•. 

DleCU8slons held at Gabriel Slectronics andK:l.ydoZl 
engineering covered th, reY>'Ork, test,and alllembly 
of search antenna betrings. Manufacturing and test 
procedures were est a b11 she d for future Kaydon 
bea.ring6. 

A conference with WADe persoMel reviewed test 
equipment required for MX-778 program, and SOllgbt 
to tsta.bllsh technical jl18Uflcatlon for theae Items. 

Several meetini' were held with WADe perllOMel 
to determine certain performance requlreme,ta to be 
met by Aerojet turbine pumpe in pu.lng acceptance 
testl. 

At Boelnjt Airplane Co., WIChita, Kansas, Rascal 
Progreg8 Report FUm No. 3 was .bown. serving to 
lamlllarlzt approximately 70 Boelng staff and en­
gineering personnel with the B·e3 weapon .y.tem. 

The proposed ''Mlnufaeture ...... to-Target Sequence" 
was presented to WCSG perlOMel durlng a conference 
at WADC. It WII agreed that the sublect was covered . 
In luUlcllnt detall. WADe l\lfteaied that the title be 
cl\anied to ''TenlaUve Operat1~ Sequecce - 8-83 
Weapon System - Objective U," and that the .equence 
be formally presented to SAC. Pa'.:k:.,'"1nc and tZ1.Jl3­
porlatlon recommendation. were also riven toWAOC. 
Theae recommendatlons were weU received, and are 
being tranamltted to S.\: for approval. 

In a conference at AMC, Bell AIrcraft ft. advl.ed 
that, lnItead of placinc a hold (,reSer on ~2 OST 
Rucal mIIlUII, a contnct ch3n(;e w111 be made 
directing revllion of the exi.Uni delivery Ichedule. 

At a WADe conference, material to be included In 
the Weapon By.tem epeclflcat~: wu disculled; 

Dieel,lqlona held at WADC covered quarterly re­
UabUlty report., data proceeslnl for 'aUure nportl, 
and a WADe-reque.ted traln1ng prorram. In ~:11t1oD. 
coplu of rtllabU1ty report. iIIlued by other con­
tractorl were obtained • 

Dilcus.tona a~ ARDC were eoncerned with the anti ­
radiation procnm, and w1th anU-radar DllllUe cc:t 
informaUoD, In parUc~r. 



--- -. ~ --------ONe Sir itD 

_._------------­

As a result of DEI board reports lssu!d In M:4y, tl",e program to permit complct1o:l withln the "eslr<.d 
1954, Bell Aircraft submitted englr.:lerlng uports slx·rnonth period. 
recommending further action, and discullsed these 
reports with Rascal pro)ect st::!! :...d engineering The flight approval test program of the XI R.S·,· 
personnel at WADe. 	 BA·5 ~nglne was dlscusaed at WADe,:lnd agl' cment 

was reached concernl.,g certain electrical c '-ang~s 
Goodyear Aircraft personnel provided data reo to be m:lde. In addit1on, th& completed flight ar )rova} 

qulret! to write the XB·63 Plastic Materials Study tests of the ·1 engine were approved, and the ,jpecl­
subcontract. Cllrt:lin tests were ellmlnolted from Ucatlon (or the -9 engine was discussed. 

Distribution of this report has been I'll:lde to parts A 
andB,andAbstracts to Part C, of the US. R&D Board 
Guided MIssile Technical Information Distribution 
lJ,~ No.5, MML 200/5, d:lted 1 June 1~54. 

LBEL Ie/,;"",ft".....".. ------------.----. 
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