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INTRODUCTION 

The progran ;,lannina repol't ii i.11ued quarterly lo inform and • , 1,t the 
Air Research nd Development Command of the Air Force and the Mil ile Sy1tern1 
Dividon of the Lockheed Aircraft Corporatio,n ill the direction and, control of the 
development of the X0-5 Drone and the Q-S Drone Sy1tem and to plan for the ea.tty 
integ,raUon of the Q-5 Drone Sy tem into effective operational urvice. 

Although specific item• are dated a, to time of actual ,or intended accom­
plishment, aU datea subsequent to the date of this r port are tentative. Th con­
tract,or intend• to inform the procuring agency of the nature and rea ons for 1peci­
fic change a. 

Tile XQ-5 Re■ea.rch nd Development Proaram is being conducted under con­
tract No. AF 33(600)27591. 

l. . .••• , 
,J •• ~ 

..r.: ------·•--.. ~ I ---- - -- I •• ,.,R1NG uu,ofl ~ ! •• INOICA Tb R ~ 
.__..,1 ______ _. 

--- TA,RGET ARllA 
AUOMIINTATION 

[ 

GROIIIND SUPIPOlltT 
11:Q!IJl~llHT •- .. 



2 

XQ-5 DRONE 

The objective of the XQ-5 Reaearch and Development Program is to provide 
a high 1uper1oni.c drone capable of 1u t ined flight at Mach Z. 7 at 80,000 ft. alti­
tude. The drone ii to bt:- air launched, boo1ted to flight 1peed, maintained at 
fii ht ■peed with a ramj t enaine, and succe11fully recovered. The XQ-5 Drone 
ii intended to 1erve ae a model for the drone to be used in the Q- 5 Drone Sy1tem 
for the development and 1ervice-tutin of, and training for, interceptor weapons 
1y1tem1. 

The ba1lc element• of the XQ-5 Drone and auociated equipment comprise 
the drone, a launch aircra.ft, around 1upport equipment, and training equipment. 

Becau■ e of the operating limitation• of the MA-Z0F-4 Ramjet Engine the 
performance characteriltic1 C'f the drone are as follow■: 

Speed: Mach Z. 2 to 2. 7. 

Operating Altitude: 65,000 ft. (max.). 

Ourati:m of Controlled Flight: 9 Min. at 60,000 ft. 

Maneuver Capability: Z. Z g at 60,000 ft. 

Q-5 DRONE SYSTEM PROGRAM PLAN 

A progr m plan for the apecific objective of realizing an operationally suit­
able Q-5 Drone Syatem by 1960 is outlined on the opposite page. Development, 
manufacturing, operation• and supporting study effort presently recognized as ea­
ae tial to attaining, this objective are summarized on the opposite page and ex­
plored in greater detail on subsequent page•. Plana to meet the XQ-5 program 
contractual commitments and the developmental requirements of the Q-5 Drone 
Syatem are combine . 

The XQ-5 Orone is d rived from the X-7A Ramjet Teat Vehicle developed by 
Lockheed. The XQ-5 Drone ia 1tructurally rel11ted to the X-7A Ramjet Test Ve­
hicle and the X-7B Guidance Teat ehicle. Te1t1 and studies made in support of 
the X-7B program were in many caaea directly applicable to the XQ-5. 

The following 1ymbol1 will be used on succeeding graphs to denote time span 
and date ■ . 

-
rzzzJ 

WOltl( UMDH COMTIIACT 

f'LANNED DIATI! POLLCN-oN 

C:::J} PUTUIIE f'LANMING 

c::J 

! ACTION PLAI NED 

t ACTION COMPLETED (OR EVENT) 
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Q-5 DRONE SYSTEM 
PROGRAM PLAN 
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SYSTEM DEVELOPMENT 

The developmen:t phase of the Q-5 D:rone System p:rogram plan covers the atudy, 
dell~gn, application of exieting equipment or principles, fabrication and testing of each 
hem which muat be develo,ped for the system. 

ln addition to the basic system development, further refinements of the system 
permitting the incorporatio,n of continuing product improvement effort is planned as in­
dicated by exten1ion1 to the basic development schedules. 

The major element• of the drone system are pros.rammed in summary form on 
the oppo1ite page. Detail-ed planning for the major sub ystem of these elements ii pre­
Hnted on 1ucc,eed\ng pages. 
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SYSTEM DEVELOPMENT 
PROGRAM Pl.AN 
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DRONE 

The XQ-S Drone embodie1 tapered wing and conventional tail surface arrange­
ment. The fuaelaae ii of preuure-aes.led section• of monocoque construction. 

DRONE DESIGN 

Groll Weight (le11 boosters) 
Length 
Wingapan 
Height 
Boost Thru1t Source 

Flight 1'hru1t Source 

3954 lb. 
38. S ft. 
10. 0 ft. 

7. 4 ft. 
Two SKS-50, 000-lb. -thrust 
boo1ter rockets 
MA-Z0F-4 ramjet engine (GFAE) 

The functional sub1y1tem1 houaed within the drone airframe are fuel, command 
guidance, fli&ht control, electrical, refrigeration and preuurization, firing error indi­
cator, target are augmentation, recovery and telemetry. 

For a definitive de1cription of the X0-5 Drone refer to Lockheed Report No. 
9SZ4r "Manufacturer's Detail Model Specification for the XQ-5 High Supersonic Drone". 
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I I I DRONE DEVELOPMENT l, \ \, 

PROGRAM PLAN 

I I 
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Airframe 

The XQ-5 Orone airframe is a derivative of the airframe developed for the 
X-7A Ramjet Teat Vehicle, and ia 1imilar in construction to that of the X-7B 
Guidance Test Vehicle. Much of the data gained in 1tatic-tut analyse• in the X-7B 
program are directly applicable to the XQ-5 development, and many parts u1ed in 
the two vehicles are identical. 

The airframe hae three major sections. The forward 1ection consists of a 
recovery spike and a nose cone made up of a radome (forward) portion and a steel 
after portion. The mid section is a two-section steel monocoque fuselage that sup­
ports the wing• and ramjet engine. The after fuselage is of steel semi-monocoque 
con1truction and supports the vertical fin, elevator, drag brake and parachute 
doors. The forward, middle and a!ter sections of the fu1elage, up to the parachute 
compartment, are preuure sea.led. The drone airframe is structurally capable 
of ground launch. 

The wing•, vertical Un, booster fins and elevator are basically of sheet-over­
rib construction. An aileron is attached to each wing . 

A booster-ejecting Y-gun, part of the mid-fuaelage ~' tructure, supports two 
underwing boo1t-thrust rockets. Each booster is provided with a !in and a nose \;One .· 
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AIR AME DEVELOPMENT 
PROG AM PLAN 
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Propul1lon 

Propulaion i1 furnilhed by an externally mounted ramjet engine, which is 
controlled and supplied with fuel by elements housed in the drone fuselage. Initial 
thru1t to engine ignition 1peed ie obtained from externally mounted rocket boosters. 

RAMJET ENGINE. A ramjet engine, Marquardt Aircraft Company Model 
No. MA-Z0F-4. i1 attached to the under side of drone mid-fuselage. Application 
of thi• engine ii being made jointly by the XQ-5 Drone and X-7B Guidance Test 
Vehicle development program•. 

Early in 1955 ,. Lockheed Report No. MSD-1056, "General Performance Spe­
cification for a ZB-lnch Supereonic Ramjet Engine", was submitted to P.RDC in a 
joint effort by the two project• to obtain an engine capable of meeting the military 
requirements for these vehicles. 

FUEL SYSTEM. The fuel system comprist:a two tanks from which the fuel 
ii forced at 95 to 105 plia preuure by inflatable nitrogen preuurization bags. 
The fuel system nitrogen reservoir also supplies presaure to the fuel tank of the 
turboalternator and ill accumulator on developmental drones No. 4 through 6. 
The drone carrie ■ 154 gal. of 80 octane fuel. The system incorporates a fuel cut­
off and dump 1y1tem which is operated when the drone recovery system is actuated. 

BOOSTERS. One SKS-50, 000-lb. -thrust solid-propellant booster rocket 
of the type developed under the Lockheed X-7B Guidance Test Vehicle program 
i1 mounted under each wing by means of the Y-gun structure in the drone mid­
fusel ge. Immediately upon burn-out the boosters are ejected outward and down­
ward by a powder charge in the Y-gun. 

One fin, developed in the X-7B program, is attached to each booster to 
provide stability. A noae cone, a derivative o! that developed in th X- 7B 
program, ie attached to each booster to ccommodate electrical connections, 
igniter•, and pre11ure switch("•. 
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PROPULSIO DEVELOPMENT 
PROGRAM PLAN 
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Cornman~ Guidan~• 

The drooe'a, command guidance unit is part of the system control loop which 
con1i11ta Qf the ground controller, the airborne and ground command guidance unit, 
~he target iligbt control uniit, and the tracking radar. 

The command guidanc.? u.tilb1es a combination beacon-guidance system. The 
beacon receives pulse-poa,ition modulated si.gnals from the ground radar and feeds 
them into the JUidance sy8item decoder circuit. The beacon return signal for the 
tadar i• trans,mitted from a separate set of antenna&. Each command guidance 
11 ystem consists of a receiver-decoder, a command selector unit, a transmitter, 
and a power supply. 

Upon receipt of a correa.tly coded signal the receiver-decoder genera.tea trig­
ger pulses a.ml conti:-ol \ones. The control tones are fed through the command se­
lector to the Oight control and recovery systems. The trigger pulses are fed to 
the beacon transmitter which fe ,eds the transmitting antennas. 

Originally the command guidance systems for the first three developmental 
drones were to use the modi.fied AN/APW-HA System incorporating an AN/DPN-19 
Bea.con uaed in the X-7A Ramjet Test. Vehlde. This system has been eliminated 
anid, a new aysh:m is curre11Uy under study. This new system is an interim mea­
PUU and comprises an ANIDPN-19 Tracking Beacon and a modified DRW-3 Com­
ma.nd Control Receiver System. 1'he command guidance system for the fourth and 
1ub1equent developmental drones wUl use a Lockheed 1ystem (tentatively designa­
ted AN/APW-21) incorpora,tin:g an AN/OPN-17 Beacon. 
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COMMANO GUIDANCE DEVELOPMENT 

PROGRAM PLAN 
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Flight Control 

The flight control system stabilizes the drone about ita pitch nd roll axes, 
controls .flight maneuvers in response to ground commands and limita the loads imposed 
on the drone by flight maneuvers. Upon ground command it controls the drag brake to 
limit flight &peed to prevent exceeding the engine design speed. Yaw stabilization is pro­
vided by the inherent damping characteristics of the drone airframe. 

The flight control is an electromechanical system comprising a gyro cradle, an 
altitude control module, a pitch-roll servoamplW.1~r module, a power supply module, a 
relay box, and the elevator and aileron servos. 

The system is baeically an adaptation of \hat developed for the X-7A Ramjet Test 
Vehicle. The major modification to the X-7A system are the addition of directional and 
altitude aystema and redesign of the elevator servosystem to make it nonreversible. 

A flight control system incorporating hydraulically driven servomechanisms 
haa been proposed in Lockheed Report No. MSD-1702, "Engineering Proposal for a 
Hydraulic Flight Control Syatem." 
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FLIGHT CONTROL DEVELOPMENT 
OGRAM Pl.AN 
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Elec:tr cal 

The electrical 1y1tem con1iat1 of a power supply and the wiring harnesses 
that interconnect 1y1tem1 within the drone and connect the booster nose cones and 
the ramjet engine to the drone. The boo1ter ejection timing switches, the altitude 
preuur11 aen1ing and acceleration ■witches, and the booster ignition squib• are 
partl of the electrical 1y1tem. 

The electrical and electronic circuits in the first six developmental drones 
are powered by batteries. A turboalternator power unit is under development for 
uae in later drons1. Thi• turboalternator consists of an ethylene-oxide-driven 
turbine and alternating-current generator. Preuurization of the turboalternator 
fuel tank for fuel feed ii accompi.ished by taking off preuure from the engine fuel 
1y1tem nitrogen preuurization aystem. Voltage and frequency regulation and the 
ability to receive command• to control operation• are contained in control asaem­
bly integral with the turboalternator. 

, Electrical circuitry for recovery is an independent 1y1t ,m nd incorporate• 
a 1epaTate ut of batteries in all drones. 
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ELECTRICAL DEVELOPMENT 
PROGRAM PLAN 
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Refrigeration and Pressurization 

The temperature control ay1tem comprise11 an axial blower, a heat-ex­
change labyrinth and ducting to provide recirculated co lant gas at approximately 
100°F to operating ystema within the drone. 

Prior to launch the drone fuselage ia pre11urized from the nitrogen preuur­
ization system in the launch aircraft. This preHure is maintained through the aub­
limination of the solid carbon dioxide (dry ice) used to form the labyrinth in the 
temperature control 1y1tem. A positive differential pressure when the drone 
plunges into the water ii auured by uae of remaining nitrogen in the fuel presaur­
ization syatem. 
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REFRIGERATION AND PRESSURIZATION DEVELOPMENT 

PROGRAM PLAN 
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Firing Error lndlcator 

The !iring error indicator (FEl) obtain• d ta defining the diltance and bearing 
between the drone and the interceptor miuile and supplies this data ln auitablc for to 
the telemet r 1y1tem for tran1miuion to the ground. lt compriees waveguide•, radar, 
antenna and d ta converter element,. 

The 1hort-pulee radar ii a low-power, 1hort-range type. The antenna con1iat1 
of an antenna horn, a feed structure, and a drive motor and resolver. The antenna rotates 
360° radially with reepect to the fuselage fore-aft axi1. The data co4verter contain• 
provilion1 for antenna pattern detection, range detection and 1torage. 

20 

Capability for any interceptor mi.Hile ol radar 
crou section of 10 1q. ft. or larger. 
Range: l 00 ft. min. , 1500 ft. max. ( + 10'1-), 
Radio Frequency: X B nd. -
Weight: 70 lb. 
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FIRING ERROR INDICATOR DEVELOPMENT 
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DEGREES 

T~rget Area A:u9n1entction 

The target area augmentation (T AA) unit acts as1 a magnifying reflector of radar 
pul1e11 t:ran1miUed by the intercepting minUe thus enlarging the apparent frontal area of 
the drone. By this method the drone appears to the intercepting miuile to be as large ae 
a minHe the aize of the Navajo . 

The augmenter consists of a Luneberg lens madf! of Eccofoam, enclosed in a 
glan-fibe r cove ring, and a :reflector . 

PreUminary inve1Ui1JaUons of a means to increase the target area augmentation to 
provide a eimulated drone frontal. area equal to that of a Model B-58 Aircraft are being 
diecuued with the Air Forc,e. A Lockheed proposal for the development of a target are,a 
augmentation 1yst,em to simulate the frontal area of a B-58 Aircraft is being prepared. 
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TARGET AREA AUGMENTATION DEVELOPMENT 
PROGRAM, PLAN 

E!V.ALUA TION AND 
SUITABILITY 

TESTING 
STARTS 

CY 1956 1957 1959 

I TECH. 
PROPOSAL J 

rJCHf 
PROPOSAL ENVIIRONMl!iNTAL PROGRAM 

I I 

INITIAL RELEASE 

i. 

5 FLIGHT T ST (NAYAHD) 

1 
LAI TEST 

TESTS 

~~51 ..., _ _. ua 1esrs . }r-) 
II I b i\;·: .. 

MANNED FLIGHT TE 8•51 FLIGHT TESTS 

AUGMEHTEI REDES GN 

0 ERA,TIOt,IA 1L 
READ EU 

1960 
2 :s .. 

IV! HPLECTIVITY ITUDY 

LIAH 
I 

HTE R DHIGN 
f I I 

I EDESIGN 
·I I I 

RELEASE 

t I II {~ if~lt J EST 

I 1 .,__.....,. ENTAL TES 

NEW SPE I 
I I I 

RAOOtilE ANDI LElill R. ,.. ~-...,. EST 

2 3 4 2 3 ◄ 2 3 ◄ 2 3 4 

CY 1956 1957 1958 1959 1960 
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1961 



24 

,_ 

Recio,very 

1he rec,overy ayatem comprises a pal'achute system with a .separate electri­
cal power supply and circuitry to actuate parachute d,oor and parachute release by 
means o,f pyrotechnic squibs. A ground penetration spike provid,es shock absorp­
tion for safe l,and reco,ver:y and the drone's inherent flotation characteri11tica pro­
vide for safe recovery from water. 

The recovery nquence is initiated by command or protracted loss of com­
mand while the drone is in mght at any altitude, or by pre11ure altitude switches 
when ihe drone de1ce1nd1 below 2:0, 700 ft. At this altitude circuits are closed to 
cut, off engine fuel, j1eUison the remaining fuel. The drag parachute is deployed 
at L81, 5010 ft. Another set of altitude preaa1.ue switches initiate main parachute 
deploym.ent a.flter a ful'ther descent to 12,500 ft. 

The para,chute 1,ub,a1ystem is composed of a drag parachute and a main par­
achut,e with pilot chutes, a deployment bag and atta1ch fittings, for each. 

Duri.ng recovery at altitudes above lH, 500 ft., drag chute deployment may 
be withheld pending: auidance of the d.rone to a se]ected landlng area. 

The parachutes, and recovery spike are derived from tne recovery system 
used ,on the X-7A Ramjet Test Vehic.lle. 
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RECOVERY DEVELOPMENT 

PROG AM PL.AN 
CY 1956 

2 2 

1957 

3 4 

DETAIL SPECIFICA TIOH SUBMITTED 

I II I I I 11 
STUDY ANO PRE-DESIGN 35-FT. CHUTE 

I I I I I 
TECH 

PROPOSAL ' 

I 
INSTALLATION DESIGN 

GO AHEAD 

v ~~ 

1958 

2 3 4 

PARA.CHUTE SYSTEM 

EHVIROHMEMTAL 
PROGRAM 

CY 

3 4 

1956 

I II I 
XQ-5 REFLIGHT REPAIR 

I II I I UNITS 

2 3 4 2 3 4 

1957 1958 

1959 

2 3 4 

2 3 4 

1959 

1960 

I 3 4 

2 3 4 

1960 
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Telem try 

The telemeter unit obtains information from instruments in the airborne drone 
and transmit• this and the firing error indicator mi11-dietance data to a ground receiving 
station. 

The system tran mits both pulse width modulated and subcarrier frequency mod­
ulated data. The PW M aub1yatem samples data quantities at 'l.0/ sec. and generates 
pulse, with widths proportional to their values. The FM/FM subsystem receives con­
tinuou• aignals o.{ quantities that vary too rapidly to be sampled and variee the frequency 
of a 1ubcarrier oscillator for e ch signal. 

The output• of the PWM nd FM subsystems are combined and fed to an FM trans­
mitting system which radiates r-f energy to the ground receiving station . 

Portion• of the telemetry used in the d1·one re derived from the systems used in 
the X-7A Ramjet Test Vehicle and the X-7B 11uidance Teat Vehicle. 
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TELEMmY DEVELOPMENT 
PROGRAM Pl.AN 
CY 1956 

2 

TECH I 
OPOIAL ' 

LAB TESTS 

1957 

GO AHEAD 

1958 1959 

2 3 2 3 4 

NTA TION DESIGN 

I 
ENVlltNIMl!NTAL PROGRAM 

XQ.S fLIGHT TEST 

,. ENV RONMENTAL PROGRAM { 

122112 I I 

CY 

2 3 

1956 

.. 2 3 

1957 

LAB TEST 

'LIGHT TEST 

.. 

1960 

2 3 4 

2 3 

1960 

4 

'11 

1961 
2 

2 

1961 
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GROUND SUPPORT EQUIPMENT 

Baaed on pa■ t experience in planning for, and the operation of, the X-7A 
Ramjet Teat Vehicle and the X-7B Guidance Teat Vehicle and an analy1i1 of the 
apecial need, of the Q-5 program the following equipment ia required: 

ORONE HANDLING EQUIPMENT 

DOI.LY, TRAN$190RT ANO ASSEMBLY 
DOLLY, SUIASSEMBL Y TRANSPORT .u40 ASSEMBLY 
CRADLE ANO ACCESSORIES, HOSE CONE 
CRADLE ANO ACCESSOl:OES, EQUIPMENT IE.AM ASSE l. Y 
CRADLE ANO ACCESSORIES, AFTl!R FUSELAGE ASSEMBLY 
CRADLE jNO ACCESSORIES, WING ASSEMBLY 
CRADLE ANO ACCESSORIES, RAMJET ENGINE 
CRADLE ANO ACCESSORIES, MIOFUSELACE ASSEM8l. Y 
STANDS, STRUCTURES STORAGE AND INSTALLATION 
DOLLY, BOOSTER TRANSPORT ANO INSTAl.l.ATION 
COlOCATOR 
RECOVIAY II~ FORWARD 
RECOVERY IE~ AFTER 
SI.ING, MIOFUSELAGE 
SL.INC, WING 
SLING, BOOSTER 
SLING, RAMJET ENGINE 
SI.ING, RECOVERY, HELICOPTER/IOA.T 
COYER, RAMJET l!NGINI! 
COYER, NOSE S,IICI! 
COVER$, WING 
COVER, l!MPENNAGI! 
LOADING PIT 
HANDBOOKS AND LOGBOOKS 
PACKAGING 

ORONE SERVICING EQUfQMENT 

CONSOL.I!, SYSTEM CHEO, 
CONSOLE, lOM •I sue.YSTEM CHECKOUT 
CONSOLE, LORC•IA SUISYSTEM CHECKOUT 
CONSOI.E, AUTOP'ILOT SUBSYSTEM CHECKOUT 
CONSOLE, Fl:I SUBSYSTEM CHECKOUT 
CONSOLE, TELEMETERING SUBSYSTEM CHECKOUT 
CONSOi.i!, ELECTRICAL SUISYSTEM CHECKOUT 
GROUND COOi.iNG EQUIPMENT 
TURBO.AL Tl!RNATOR CHECKOUT EQUIPMENT 
FUSEUGF. LE.AUGE TUTER 
PARACHUTE PACKING EQUIPMENT 
LAUNCH AIRCRAl'T CHECKOUT BOX 
HANDIOOKS ANO LOGBOOKS 
SPARES, GROUND SUPPORT EQUIPMENT 
AllGNMl!NT TOOI.S 

OPERATIONAL EQUIPMENT 

CONTROi. DISPLAY STATION 
TELEMl!Tl!RINO/FIRING ERROR INDICATOR GROUND STATION 
TRANSLAUNCHl!R ANHCTOR 
TRANSl.AUNCHI! K T BOX 
HAHDIO S 

; 

L 
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GROUND SUPPORT EQUIPMENT DEVa1.J.t'1Si. C \. 
PROGRAM Pl.AN 

CY 1956 1957 

2 3 4 2 3 4 

PROPOSAL 

XQ-5 

2 3 4 2 3 4 

CY 1956 1957 

l. 

1958 

2 S 4 

1 1 1 

2 3 4 

1958 

1959 

2 S 4 

2 3 4 

19~9 

1960 

2 S 4 

Tl 

. . . '., 
.. · , ' i 

2 3 

1960 

4 

1961 
2 

,. 
I .,; .,I 

2 

1961 
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AIR SUPPORT EQUIPMENT 

In conjunction wUh the development of ai l'-launch provision• for the Lock­

heed X-7A Ramjet Tut Vehicle and the X- 7B Guidance Tut V£hicle, a JB-500 

Aircraft, Serial No. 48-068, waa bailed to Lockheed MSD by the Air Force in 

November 1954. Thil aircraft haa been modified to provide drone checkout, air 

launch, and photo documentation. A launch platform is in1talled in the forward 

end of the a:a.ter bomb bay and a ay1tem of away bracea i1 used to steady the cap­

tive drone. The bomb bay doora were modified. A control con1ole, i.n1talled 

between the pilot and cop lot in1trument panell, checks and monitor a the drone 

prior to launch. An automatic photo observer panel will record launch airer ft 

instrumentation before, during and after launch. 
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AiR SUPPORT EQUIPMENT DEVELOPMENT 

PROGRAM PLAN 
CY 1956 1957 

2 4 

"j 1"'"TON ...... 
MODIFICATION IMPROVEMENT 

I I 11 I 

1958 
2 

1959 
2 3 

PRODUCT IMP OVEMENT ~""""'"""'~...,.~~til"""_.."""-,.._~~.._.. 

~SE I MODIFICATION COMPLETED 

II I I 
PHASE II MODIFICATION TEST 

1 1 

2 3 4 2 3 4 2 3 4 2 3 4 

CY 1956 1957 1958 1959 

1960 1961 

2 3 4 2 

2 3 4 2 

1960 1961 
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TRAINING EQU MENT 

Detailed planning !or training equipme nt based on a tentative training program has 
b en submitted in Lockheed Report No. MSD-16Zl, "Q-5 High Supersonic Drone System 
Training Aid• Proposal11 • The tentative training program was 1ubmitted in Lockheed 
Report No. MSD-1619, 11 Q-5 High Supersonic Drone Syatem Training Program Proposal". 

It baa been concluded that an in•iactory course with some flight-base follow-up 
training will fulfill the manpow r training requirements £or both EST and initial op~r -
tion1. 

Tht1 training equipment conaidered es ential to the EST program con1i1ts of the fol ­
lowing CFE: 

32 

Back-illuminated Trainer Panell 
including a Flight Profile P nel 

Tran1parencie1 

Motion Pictures 

Wall Charts 

Student Text• 

In1tructor Guides 
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TRAINING EQUIPMENT DEVELOPMENT 
PROGRAM PLAN 

CY 

CY 

1956 1957 1958 1959 

2 3 4 2 3 4 2 3 4 2 ! 4 

FIBRI AT,[ 

'l"RA ING AIDS PROTOTY II C: 

--
--

EST TRA INC SET C ::a 

T AINING - - - -COURSE INTEGRATION I 

I --- -
EST 

I I I 

l!ST TRA NO PROARATION - -
I I -EST f'ACTCJRY TUININO -
11 I II I 

OPERATIONAL SQUADRON 
11 

PREMJATI 

l .I I 
PiCTiY 1tRA INlNG 

2 3 4 

1956 

fOLLOW.QN l'ACTCIIIY AND PLIGHT IA 

2 3 4 

1957 

2 3 4 

1958 

2 3 

1959 

tfcN6bM 1SIFIED 

1960 
2 I ◄, 

- -- -

-- -- --
4 

--

--
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PACKAGING 

Factor1 con1idered in d termining the divilion of the component• of the drone 
1y1tem for packaging include the following: 

l , 

Minimum amount of weapon dila11embly. 
Minimum number of p ckage ■, 
Practicable method• of ■eparation of each complete article. 
Package performance requirement . 
Availability of material ■. 
Minimum investment in article reauembly. 
Tran1portation limitation,. 
Optimum weight, 1ize, coat and cube. 
Compatibility of pruervation requirement• for the contents 

of a aingle container. 
Compatibility of ahipping and atorage requirement, with 

1pecial emphasi■ on dangeroua and corrosive component,. 
Availability of standard reuaable containers. 
The po11ibility of tran■porting wholly or partly as embled 

dronea aecured in the launching mecbani■m of the launch 
aircra.ft. 

A breakdown of the packaging requirements ii contained in Table V of Lockheed 
Report No. MSD-1629, "YQ-5 Drone Packaging Deaign Propo1al." 

In the event it i■ decided to tran1port wholly or partly aaeembled dronea 1ecured 
in the launching mechanism of the launch aircraft, the p ckaaing program preaented will 
require modUicatlon. 
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LOGISTIC PACKAGING DEVBOPMENT 
PROGRAM PLAN 

CY 

CY 

1956 
2 3 

1957 
2 3 4 

1958 
2 

DES~GN -,--r 
Dl!SIGH ll'RO,OIAL 

I I 11 
DESIGN INCl"CA TICIIS C 

I I 
INQlll!HIIG DESIGN C .:; 

I I I 
l"IODUCT IMl"IOVIMINT -

FABRICATE 

I I -l'IIOTOTYN ,AIRICA TION -
JI I I I -1ST IET P:OR LIPE TEST 

I I I -
IMNOVEMINT PAIRICA TION - ----

TEST • 

.... !,,. -
I ~ --

QUALPICATION Tl!ITr 

1959 
Z 5 

D ILi! P'OR 
LIPI l'ACICAGING TIIT 

2 3 4 2 3 2 3 4 2 3 

1956 1957 1958 1959 

1960 1961 

2 J 4 z 

- --- -

---

- - ---- - - -

2 3 4 2 

1960 1961 
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PRODUCTION 

The manu1acturin£ plan i1 b aed on the production of a tentative 1tandard 
drone following 1ucce11ful completion of the development program plan . Prelim­
inary detign for tooling, roduction facilities, manpower and material mu1t 
clo1ely follow completion of component development in order to meet the require­
mentl for oper tional readinen . Thi• will be 1ub1tantially aided by the produci­
bUity 1tudy program which is detigned to in1ure thllt component de1ign effort• are 
properly 1uided toward av ilable manu1acturing tools , techniques and material u­
untial to early production. 

Manu!acturing plant sp ce, peuonnel and equipment requirements for reach­
in1 a production rate build- p to eight drone 1y1tem1 per month are programmed. 
Continuing careful attention to manufacturing requirement• mu1t be maintained in 
the couue of the development prngram with subaequent provi. ion• for incorpor­
ating benefit• obtained from product improvement effort,. 
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Q-5 DRONE SYSTEM PRODUCTION 
PROGRAM Pl.AN 
CY 1956 1957 

EVALUATION It.HD OP !RATIONAL 

SUl,TABILITY UUDINISS 

TESTING 
1958 STARTS 9 9 1960 

2 J 4 2 5 4 2 5 4 2 3 ,, 2 5 4 

DRONE 

0-5 DRONE! 

PLANNING AND TOOLING 
I II I I 
fABRICA1'10N AND .-ss MBLY _ 

I l I __ 

EST CHECKOUT .AND D LIVER _ _ 
I II I lll _ _ _ 

OPEt'ATI011" OIEICICOUTI ANDI D ELii[ ,,. 2 2:-ii(i" -~-- T.i 

l p~~~E! I R~Vl!M'N' 

I 11 11 ~t 'l 1s11srn = : :J . 
PLANNING AND TOOLING = = = 
I I I 11 

fABfllCA11'10N AND ASSEMBLY = 
I I 11 I I .,,): 

CHECKOUT AND DELIYERV YE!RIPIED OPERATIONAL EQUIPMENT 
- - -- -

II I 
1 

, II , F-F-i,~a-_ 
GROUND EQUIPMENT ' VERIFICATION TESTS . - - ~ . -

I II I .,.m;1, •• 

!IST S~T ,:.½::!~::: jtt~-~EST JETS 

I I _ ---i-PLANNING AND TOOLING _ _ - - -
I I I 

FABRICATION AND ASSEMILY 1:.- -
I I II I ,.J.. 
Vil!RlflCATION TESTS l4-= = 

--

1961 
2 

--

LOGISTIC PACKAGING I I II VER~flED ~,u1.r10H~~ P.~tKAGIM~C = - - ... - -- ~ - -.-. 

I H I I I.I I I ,I 
LAUNCM AIRCRAFT MODIFIED FOR DEVELOPMENT TESTS 

MOUFY AIRCRAFT FOR HT { ' 
I I I 

I 

A;IR SUPPORT EQUIPMENT 

2 3 4 2 3 4 2 

CY 1956 1957 1958 1960 
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OPERATIONS 

Operational planning con1ideration are categorized into training, evalu­
ation and 1uitability te1ting (EST), nd tactical operations. Planning in this area 
ii limited by the ab■ence of a formal operation.al plan . The resulting tentative 
plan• are bued on an auumed date for the bej,nnin1 of the evaluation and auit­
ability teat program in the fint quarter, 1959 and an op rational rea.dineu date 
one year later . 

Training can be conducted for both the EST and operational phue ■ in a fac­
tory training program followed by a abort flight-baae follow-up couue in which 
actual launching operation• would be performed. Training program, are eched­
uled fo : minimurr. lead time to prepare for EST in order to utilize the la1:est 
equipment de1ign1 evolving from the development program. 

The EST program i1 planned for a one year period at the earliest pouible 
point in the drone 1y1tem 11 development where a 1uitable drone will be available. 
Thirty drone flight■ are programmed for the EST operation. 

The operational phase ii auumed to commence from the operational read­
ineu date, first quarter, 1960, utilizing the majo.rity of military peuonnel who 
hnve had trainin1 and operational experience in the EST program. Supplementin1 
the EST organization with additional trained per1onnel will provide an immediate 
operational capability of launchin1 four dronea per week. 
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SYSTEM OPERATIONS 
PROGRAM PLAN 

CY 1956 1957 1958 1959 

2 :S 4 2 ' .. 2 5 4 2 5 4 

PHAT 

IYALUATION AND SUITAIILITY TESTING ITAln l!ADI EU 

II I I 

TRAINING I t± t 
J Nl!LIMINAIY HANDIOOIS A YA LAILI f 

lf I I I lt.];J'tli 1 
HANOIOOKS AVAIi.AiLi 

E~T 

I 
TRAIHNO PRl!PARATICN 

I II I I -
TRAINING EQUIPMENT AY~ILAILI! 

I I II 
IN-FACTORY TIA 

ii I II 
EST fLIOHT .USI! TIA ... ING 

I I II 
OPERATIONS 

II 
TRAINING PREPARATION C 

II , ,N.,+Ttllt T 1Pii1[(;;i, 

OPERATIONAL UNIT FL 

II I I I 
EVALUATION AND SUITA81ll1'Y TEST 

I II I I I II i :DRONf , 

SQUADRON GROUND SUP.PORT EQUIPMENT AYAILAILI! 
I I I 

REPAIR AND R 

EIATION 
I 'I 

DRCJII! FLI 

1960 

e , • 

2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 

CY 1956 1957 1958 1959 1960 

1961 
2 

2 
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SYSTEM STUDIES 

The concurrent sy1tem study program is for the purpose of establishing an 
operationally suitable Q-S Drone Syotem in the minimum time and with minimum 
coat. Reliability, producibility and operations are its principal subjects . A con­
tinuou1 review of all developmental experience will be fed back into the system 
study for analysi1, ev luation and application. 

The 1tudy for reliability includes the establishment of a high level of de­
pend bility of the component• and t.he 1y1tem. Maintainability, a funciton of reli­
ability, will be studied toward estabUahing design criteria to produce a aystem 
that is ea1ily maintained and quickly serviced. 

The atudy for producibility is to establish design criteria that will provide 
a drone system in the least time and at the lowest coat consiatent with reliability. 

Operational studies will be aimed at eatablishing deaign criteria to provide 
the greate1l facility o! use of the drone 1y1tem in its operating environment. 

Human engineering studie1 will play a large part in all of th~ system studies . 
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SYSTEM STUDIES 
PROGRAM Pl.AN 
CY 1956 

2 ' 4 

1957 
2 3 4 

HUMAN PACTORS • Dlt0NI SYSTIW, --I I I II I 
MAINTAINAIILITY • OPHAIILITY 

INTERIM 

~ 

--
PINAL 

Iv 
XQ.S 

ELIMINARY TIONAL AMAL YSII 
I 

XQ.S 

1958 
2 3 4 

-
-

- - -- - -

Q 
OPHATIONAL fl'LANS A S 

2 3 4 2 3 4 2 3 4 2 3 4 

CY 1956 1857 1958 1959 

uN I .S\ilED 

1960 1961 
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SYSTEM PLANNING DATA SUMMARY 

Thia section includes the requi.rementa for facilities for the XQ-5 Drone,a 
schedule of government furnished property, a schedule of technical data to be aup­
plied by Lockheed MSD to the Air Force, and a breakdown of funding and man -

hou •· 

Funding and manhours are presented in curves that comp re cost and man­
houra va. time for the XQ-5 Research and Development time period. The projec­
ted rate of expenditure of funds for the tranaition from an XQ-5 Drone develop­
ment into Q-5 Drone System military operations ia alao presented. 

The technical data compriaea monthly fiscal progreu reports; weekly activ• 
ity lettera; flight teat plans, data reduction and teat nporta, quarterly pro1re11 
reports; quarterly program planning reporta; specification• and revisions thereto, 
and miacellaneou reports on the development of individual components and 1y1-

t~m• that are required by the contract. 
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FACILITIES 

All initial ground te111ting and checkout will be performed at Lockheed Miuile 

Sy1tem1 Oivi1ion at Van Nuya, California in1of r as practicable . Actual flight tuu nd 

te1t1 requiring rangu or condition• beyond the capabilitie• of LMSO will be performed t 

HAOC, and NOTS. 

Facilitiea at HAOC will be required for all abort-range £lights. A compHhenaive 

ducription of Lockheed XQ-S Target program facility requirementl ii contained in Lock­

heed Report No. MS0-1026, "Teat Facilitiu Required by Lockheed MSO at HAOC." 

XQ-S Target No, 2 has undergone water entry and flotation teatl at Morri• Dam 

water tut facility, at NOTS. 

Loading pita will be required (one each at HAOC and Lockheed MSO) to provide 

the required vertical clearance between the target and the bottom of the lo.unch ai, .. raft. 

Detail• of the loading pit deaign are contained in Lockheed Report No. 1612, "Detail 

Specification for the YQ-S High Supeuonic Orone Support Equipment, Ouign Propoaal 

I11ue". 

The government !urnilhed propertiea required at HAOC are lhted in detail in 

the GFP section. In addition, component and launch aircraft maintenance 1helter1,a1 

well .is shop, teat equipment, aaaembly, explo1ive1 storage and refrigerant 1torage 

1helter will be required. 

U e~ 1S·SIFIED 



GOVER ENT FURNISHED PROPERTY 

The requirement• for GF AE in relation to the XQ-S Research and 
Development Program are pre ■ ented on the opposite page. The CiFP required 
for operation• and maintenance at teat baae ■ include■ the following: 

C~ND GUIDANCI ITATION, MIG.I 
GINHA TO. AND TIU.ILIR 
ILICTRICAL POIIR SUPPLll!S 
.-nHY CHAROINO IQUIIIM!NT 
TRAIi.ii, NllROGIN UlltVICING 
COM,.HSO., "'• IS c,i. 
CUTTING TO.CH IQUIPMl!MT, IIIOIILI 
CONTINUITY CHICIClllt, IGfelTlllt 
'UILINO IQUIPMIMT, IINOLI fl04NT 
TIIUCK, ,.:, OASOLIMI! 'TANK 
TIUCIC, I .I.TON STAKI AND PL.A 1'0.111 
TIUCIC, l,TON TRACTO. 
SIIIU TRAIi.iii, •O.,T . PLAUOIM 
TRUCK, 1,TON ,a.ic 1.IPT 
TlltAlLII, i.172 ,LAT UD 
TlltUCIC, 111123 TIIIACTO. 
TlltUCIC, 1112 .. ,_,ME W,V R 
TIIIACTOR, IARTH MOVINO 
TAUCIC, RADIO IQUi,ND JIIP 
TaUCIC, 1/4,TON CARGO 

SHOP AND ASSl!MILY ARl!A 
ORDM4NCl!STORAGl!ARIA 
Rr,RIGIRANT STORAGl IQUll'Ml!NT 
H I.ICOPTIR, ~1C, GIIOUND RICOVHY 
HII.ICOl'Tlllt, KS, S!ARCH 
AIRCRAl'T, HEI.ICOl'Tl!llt l!SCORT 
A AMI) I! ... INTIK4NCE SHl!LTIR 
AIRCRAPT ... INT!"4NCI! l!QUIPMl!NT 
TIIUCICS, AIRCRAPT OASOLIN 
A le 11101111! Tl! It 
eOA T, RICOVHY, ,Ill. 
COMMUNICATION EQUIPMINT 
PAINT STRIPPING AND R!PAINTINO !QutPMl!NT 
SPARIS, G'-OUNO SUl'PORT IQUIPMl!NT 
H ATIit, TRAII.IR MOUNTl!D 
JO,.IOL T INSTALL.A TION TOOLS 
WILDING l!QUIPMl!MT 
RIVITINO AND SHIil Ml!TAL TOOLS 
IOOSTIR IONITl!lt TOOLS 
ITHYI.IHI.OXIDI Sl!RVICI! TOOLS 



FUNDING AND MANHOURS 

Complete data on funding and manhours are pre ented regularly in 

the Lockheed MSD Monthly Fiscal Letter Report, The graph on this page 

presents the projected rate of expenditure of funds for the tran ition from 

an XQ-5 Drone development into Q-5 Orone System military operation,. 

The graphs on the opposite page present cost and manhours vs time for 

the period covered by the present XQ-5 Research and Development Pro• 

gram. 
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Rl!LIAIILITY STUDY 
QUARTE LY PROGRAM PLAN ING 

QUA Tl LY PltOGRl!SS .. 

RECOVERY IYITilM PARAOIUTI! TEST 

IU!COVERY SYSTEM PAAAOIUTI! TEST FINAL 

DRONE WATER ENTRY TESTS 

AIERDDYNAMIC DATA F'DR LOADS ANALYSIS 

STRUCTURAL DESIGN CRITERIA 

STRUCTURAL DESCRIPTION 

STRUCTURAL TESTS 

ORONE GROUND COOLING ANALYSIS 

PROOUClllt.lTY STUDY 

TESTS DETAILED 

LETTERS: 
PEI MONTHLY 
MONTHLY FISCAL P~OGRESS 
WEl!KL Y ACTIVITY 

WEIGHT AND BALANCE (11-MONTHL Y) 

FILMS; 
SEMI.NOIUAL PROGRESS Rl!PO T (1'-)** 

MICROFILM o, MAJOR SYSTEM AND 

ASSEMBLIES DRAWINGS 
DRAWINGS: 
LAUNCH AIRCRAP'T MODIFICATIONS• 

ELECTRICAL POWER LOAD ANAL vs,r 
GENERA'L ARRANGEMENT 

RECOVERY SYSTEM SCHEMA TIC­

MANUFACTURING BREAKDOWN • 

MAINTEN4NCE BREAKDOWN • 
INBOARD PROFILE AND PIXED EQUIPMENT • 
PROPULSION MOUNTING 

NUMERICAL INDEX 

STR' 1CTURAL DESCRIPTION 

• SUBMITTED 

t■ SUBMITTAL DATE SHOWN 

IS 60 DAYS AFTER END OF REPORT PERIOD 

DASH NUMBERS SHOWN ARE DASH NUMBER 

IHUES TO BASIC REPORT NUMBER. 

I I 

REPO T NO, 
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117S- EVALUATION AND SUITtM:jlL~➔IT="t:t~ii;,w..t,l,[,ij,, 
1025* fl!ITING l'U,RTS :,_ 
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SPECIFICATI ,s. 
• 

WIAPON &YITIIII 

Tl INICG AIDS 

IUPPOIIT IQUIPMIMT 
UUNCM AIICIIAn 
,AC«AGINO DHI ,10POSAL. 

DITAIL MOOIL 

IOOITEI OCICIT PH,ORMANCI! 
PLI TCONTROL 

HYDIAU IC SVST!M 

HYDRAU IC AUTOPILOT 

RlltORT NO. 
XQJ YQJ 
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1621• 

INS• 1612«' 

17"• 1627• 
1629* 

952'· 1611• 
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AIRIORNE !'OW. I UNIT 
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RADAR EQUIPMINT 
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TARG T AREA AUGMENTATION 
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Rl!COVERY SYSTEM 

FU!L SYSTE.M 
COMMANO GUIDANCI! SYSTEM 

TELEMETER 
TARGl!T ENVIRONMENTAL 

1333• 

1370• 
1'34· 
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1765 

162r 
1616· 

1625-

1626• 
162:S-

1636* 1617* 

1763• 1611* 

1490 1621* 

1766• 1624* 
300r 

GROUND SUPPORT ECIJIPMENT ENVIRONMENTAL 6* 

OTHER SU SYSTCMS 

WIND TUNNEL 

FL GHT TEST 

50 

Sr~}~ 
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I 

(REVISIONS AS R QUIRED) 

-- - I 

I 
EVALUATION ANO SUIT _.31LITY 

TESTING ST ART', 
1 I 

-

• 

(AS REQUIRED) 

(ACCOMPLISHED UNDER X-78 GUIDANCE TEST VEHICLE PROJECT) .. 
(REQUIREMENT 01 ALLY WAIVED BY AROC) I 
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-

I 
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ITEMS IN RESPONSE TO DEi NO. I I RPA H..a.T NO. 

7 WATH Rl!COYHY SYSTIM (LITTIII 

I A REl'ORT) 
,.,,. 

11 flUEL IYSTl!M IHYICIHG (Ll!TTII) LMSD/21619• 

12 PAMOtUTI!: Rl!COVEIY (REPOltT) 

" PUEL SYSTl!M (Ll!TTIR) 
IS PUEL TANK INSULATION (Ll!TTH) 
17 PARACHUTI IICO'll!RY (LITTH 

.. SYSTl!M l!NYIAONMINT AND IIIIPO T) 
11 AIRPRAME INSPECTION 

AND ACCl!SStllLITY (LITTlll) 

20 WIND TUHNl!L TEITS (LITTII) 

1. 

EVALUATION AND SUIT AIILITY TESTING ITAITI r-t-t--t-.... t '; 

Ill SUBMITTAL ... 
_,,,, • SUIMITTID , .... 
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FUTURE PLANNING 

The program plan 01.. lined in th precedin1 pages h I pruent d th b sic 

requir ment■ and 1chedule1 for ch\eving an effective and oper tionally ■ uitabl Q-5 

Oron Sy■tem in mini •1m time and at minimum co■ t. In the cour e of dev lopment, 

pouibil tie ■ for i1Tlpro ment to the b I c 1y1tem re uncov red. It ii th purpo ■ e 

of thi.1 ■ ection to briefly outline current it m■ for improvement which may prove of 

■ ignificant v lue. Coit and time utim te ■ ar yet to be made. 

54 

Item• for future planning cnn1ideration1 are: 

l. Provi ■ioning th launch aircraft to c rry two drone ■ and 

launch them individually. 

l. Providin a 1y1tem for retrieving the drone . .from water. An 
important part of thil 1y1tem ii the use of r-! tr n■ mitting 

nd r ceiving equipment and dye markera for locating the drone. 

3. Providin1 automatic !li1ht progr mming to permit accurat flight 

control by relatively un■killed per1onnel, including automatic drag 

brake control. 

4 . Structural improvement■, including quick di1connect joint• nd acceu 

panell, ~uilt- n boo1ter ali.1nment, and a weight reduction program. 

S. Duigning nd developing me n■ of packing ~arachute ■ at the factory 

to provide the proper quantity of reliable chutee for oper tional u■ e. 

6. Tari et area augmentation nd countermeaaure ■ technique ■ and 

equ1pment required to ■ imulate broad spectrum ~f potential threats. 

7. Providir.ig drone 1y1tem operation by contractor-furni1hed personnel. 

The non-combatant nature of the drone op ration has prompted 

consider tion of contractor-furni ■hed compl te drone 1ervices. 

8. Installation of Sperry Microwave guidance 1y1tem. 
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