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large scalie phnotogzraphy over specilic

tional aircralt by providing an unmannad slternstive which destroys iteelf

in the eveﬂﬁ of abort d&er enswy territory.
General

The managsmsit respbﬁsibiliﬁy and controi will vemain in NRO channels
»as'impiemsntediby tde Director, Progrém D, UWhen decléred oﬁefatidn&liy
ready, the Qperational control of this system‘ﬁill bé vegted within the
JCS(JRC) .

vDescriEtion
d, D-21 (Drone)

(1) The D-21 is a midwing monoplane of metdl (priparily titanium)

and plastic construction powered by one RJ-43 Marquardt ramjet. The
interior ;rrangemenb may be conaidered as,féur sections in a fore to

aft relationaship. The first Seotion is the engine .ir inlet with fixed
)spike and by—péss installation to control air flow and boundary layer
removal. The second section is the eqdipmenﬁ"bay which houses the pay-
load, fecovery parachute, andzhigh cost electronic geér. The third dection
cofisists of thres inter«conhected‘fuel tanks with a 5900 pound capacity.
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are span - 19.75 feet; léngin —~ 42.83 Teet; heignb - 7.08 fsat; zéro

Performance is 3000 MM at a constant M 3.25; initial alf' tude 80,000

feet and aftér a cruise ¢limd the profile will reach 95,000 i e .

(2) A solid pfopellant roeket booster proqldilg an average of
30 000 pound§ of thrust for 90~ 100 seconds is thtpa to the oott01 of
the D 21. The vehicle is dropyea from the B 52 at 40,000 feet and M =

.83 in the saime monner used for the X-15. The booster then ignites and

dccelerates the D-21 to M = 3.2 3.4 at an éltitude of 80,000 -~ 85,000 .

feet. | There the motor burns out and the booster case and pylon (attaching

4

the booster to the D-21) are jettisoned. The rocket motor is 422 inches

long. including nozzle, 30 inches in diameter and weighs approximately

12,500 pounds., It is supported at the bottom centerline of the D-21 at

three points. Two of these tahe verblcal loads and tim third supports

against thrust and roll loads. The attachments are made with explosive

bolts for simple reliable release; a thruster will apply a load to the

casing at ejection at the approximate center of percussion of the casing

in order to rotate it nose down and insure good separation. After jeti-
ison of the booster the D-21 accelerates or decelerates to its design
5 ' BYE 12286-68
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srior to ldunen. MAximin error a8t LAUNCAy USLNnG thé stellar tracior in

the B-52; will be L.? ud During free {lirht the maximum rate of error

buildup will b@ 1.5 NM,noar Other INS functions &re to turn boosler

ignition on, srm the destruct mech anism, wurn the command recelver and

3
RIPRRRE

on/off, turn payload on, select mode and shutter speed, turn the

<

T
‘beacon and X-Band transponder on, and to-terminate flight by cutti

engine fuel.

) In in-flight check-out system is installed and controlled.

by the Launch Control Officer(s). The D-21 INS platform, altitude

switches, command system, hydraulic system, fuel system, APU, and battery

are monitored continuously at the LCO station. During mated flight the

LCO controls the D-21 hydraulic and electrical systems, and'ﬁpdates the

INS. Prior to launch, the LCO tests the flight comtrol system, ths INS,
electrical system, command receiver, and turns the fuel pumps

payload,

A complete D-21 chmc& exceot for engine operatlon is achieved. Any

Oli.

no-go situation which cannot be corrected in flight constitutes a fail

safe abort condition.
(5) A telemetry system is installed in the D-21B to provide
sufficient data to the B-52 to determine whether or not the D-21 is.per~

™ is turnsd off automstically ten minutes after
BYE 12286 68
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forming satisfactorily.

Approved for Release: 2018/11/16 C051 14898




Approved for Release: 2018/11/16 C05114898

Y
.

2

.xut'ﬁ’

N ks A= S Pl b -
- N - - s i
N L I S - <y N K T e -

20l Dl SETHEGS U SN > [EROIV AR FRRTE B A SR RV Joowr D4 D FCE R L

feomen T Rare) S [ S r 3 vy e, 4 ey Lo A o) — LR 3 Tt Y

oy ia, WY 4 s (L (s wibl il [ERATSS VIS I VEVLE B S V) I o~ 05 G5 e SlLd Ui ey

5 . . ~ N A Fyee -

B ¥ FO U T U . ey A oand noavicatie N 2% gvend: burrar

Gl Tl Ry ORI LLTET AT DA VLA VLT YLy DR DU

ST A
Svoaunstion of Unosa

FARS My FE e ek R £ qﬁ
VI 0S50 OTLVLOA L

L B ot B S FY L e, et d K- X P A L3 o ey e
FT22 Ll Lae Lransmaliory Ls odil ol f-thowsielf COMmPONT GG

S g B N e A e b Al e - F IR
1ns,u&u G LIl uwne SZYT0 w'el,,L} & I0UVCE ariuernni is bullt MLIHJO the troll g

edge.of the vertical stabilizer. The B-52 has tuo dntonnq blades mounted

on top the fuselage to give omni-directionazi coverage in the horizontnl
- £ =4 5] {

s the naed for the B-52 to maintain consban

piane. This eliminate

heading during the ten-minute monitoring period. The TM signal is fturned

on zgain to assist in the recovery phase; nowsver, since this equipment

is not mounted on the J ettisonable naucn, its transmissions are lost at

‘the moment of payload ejection.
(6) A Hycon HR 335 camera (24 inch FL; F “.6 lens, 9x9 format)

welghing approximately 290 pounds provides the only D-21 reconnaissance

capability. Resolution is 105 1ines/MM AWAR on S0 206 (low contrast

target) and 115 lines on SO 3400. IMC is achieved by tracking the scan

I

mirror; a Perkin Zlmer V/H sensor is provided. Magazine capacity is

4,500 feet of 9% inch wide thin base film providing 5600 exposures. The

camersa operates through five modes vertical, and 19% and 369 either
! D bl

The three position mode will provide a contlnueus

£

swath of photographic coverage 16NM by 3900MM (approximate), and the

side of flight track.

five position mode 28MM by 30208M (zpproximate). In-flight data will be

recorded on the film and will consist of latitude, longitude, timsz,
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(8) A commnd rece.ver (430 MC) ds b

coantrol of the Beacon, rasjet snl doosber igniitlcn, boousler =2 ovi, lusi

on, fuel shut-offl, pickage eject, destruct, destruct’disadls and desirucy

rin 1 eflectad by either the launch or t

-
CLi s

T

he recovery aircraft, Back-up

5

commarid is normally initiated immediately &af

<t
]

r INS programmed comadnd.

L

(9) A Sa-a beacon (243 MC) and X-Band fransponder are installed

b

on the equipment hatch to assist in recovery operations, The beacon

pgovides directional information limited to line of sight; the trans-~
pornder provides range and bgaring.tb the extent of JC 130 APN-59 naviga-
tion radar capability as modified; dpproximately 500 M.

(10) The raw reconnaissaﬁce datd will be air recovered_by J0-130,

The equipment hatch, to be ejected, will include the camersa, mdqa ine,

camera electronics, INS and computer, stability augmentation system,

+

beacon, transponder, and command receiver. Package weight will approxi-

mate 1000 pounds. Ejection of the package from the drome will occur at

a predetermined altitude of 60,000 feet.

(11) There are 15 D-R1's produced with 19 additional on order.
BYE 12286-68
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indopendont launch conbrol fumﬁtiogs for each of the D-218 alrcrnlt,
This in¢ludes monitoring of D-21 gstatus during mabted Flignt, pre-launch
h@ck~ou£‘éf £0-n0~50 systems, and poat launch monlloring of syslen

statiis by meals DJp 8. LCle'ﬁ@t@I’ins (i

overating on & fragilencs oL 30MC i instdalled at the LCO stations as
o t_)
a back-up means of commanding D-21 functions normally initiated by I¥S

or other sensor signals, and £or commanding destruct. The system cor-

pt

sists of two transmitters providing a total of ten channels, two 10 walt

povwer amplifiers and a too and bottom blade antenna selectable by a coax
& 3 S

L
- - T

switch to insure reliable contact with the D-21 during both mated and
<« .

free flight. - Commands which can be transmitted from the LCO station are:

ramjet ignition and booster ignition inhibit, booster eject, fuel on,

destruet arm, destruct disable, package eject, fusl off, beacon and TM on
and destruct. The pylon installation allows full use of the flap systen
for tale-off/landings. The pylons are attached through a bolt pattern

which exists on the B~52 wing; no beef-up is reguired.
h (=94

Systen Operation

4 Q¢ Ty

After vake-off he mated system will be air refueled, if necessary,

desired penetration point and route. \o provis sions ai

D

to make good

to refuel the D-21 from the B-52. During cruise the launch conirol
B 12286-68
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ig well away froa the B-52, DBooster ignition is inibtiated by the IS
~ g 4 ERN ™ ~ FAL e T R, 4.7 o - 3 5%
and bime delays in the D=21 with bpack-up by the B-52 comwarnd radio, Mt
g e 35 i W o= Fr ol
QUG uouinELJy occurh &t ?0,0uO feet and M = 3.3; Towever, adlund Condliblons

K

burn out ‘are dspendent upon variations in booster thrust and

P
o

5 v

heries, and obher factors.  These

"

impulse, launch conditions, atmosp

variations are handla d during transition to cruise by the autematic

fiigbt control aystem. After burn out the booster is separated auto-

matically from the D-21 by means of explosive bolbs, again with back-up

command available from the B-52 radio. Prior to boostsr burn out, at

approximately M 2.5, ube ramget engine is lighted autowatically. The D-21

then a¢celerates to M 3.25 and a cruise ¢limb at constant Mach ig maintdined

for sortie duration. Final altitude will be approximately 95,000 feet.

) . , o . ,
Sixty’ seconds after launch the destruct mechanism is armed by the INS

with backup through B-52 command radio. From that point until the "destruct

disable" function is actuated or the D-21 radio receiver turned off, or

the D-21 is out of range, the D-21 may be dPSbTOJSu by command radio fron

[

the B-52. Flight characteristics of the D-21 will bes monitored by th

LCO's from separation through the first ten minutes (approximately) of

flight by means of TM. Any condition not meeting establishe

7 N ' : ' Cy A of # cys

P} o Setars
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Sinee all comnmands must oceur ab a specified lat/long, the discraies can

an addibionai

be accommodated ab a desired change in track wih bhoub conSWing. 4

7 NM at termination of flight with a 95 percent assurance that it will

-
*

e no greater than 9 KM. With lateral coverage eAteudlnc to 14 Md eltn@r

flight track, no difficulty is envisioned in prov*:Lqun:r stereo

0
e
jo 5
®
O
ey

photography of &pecific objectives. (Tié f1lm supply is adequats for

3000+ MM in the five HOSLU¢on mode, therefore, no on-off operation of the

camera or change of mode is necessary once it i3

‘determined point, tie INS turns the command rec

[as
T
juel
&
=
j O
C-L-
4
o
s
62}
]

for flight termination. The drone's $-Band beacon, T¥ and

ponder is nexi activated, by either INS or command radio from the recover;

aircraft, to provide a means for tracking by the JC-130 as recessary to

reach the planned recovery area. Frior to this event, nowever, destruct

disable must be commanded by the JC-130. After fuel off, the drous is

T
i

programmed into a constant pressure descent to 60,000 feet whers pasyload
BYE 12286-68
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progress by meafs of its beacon, ©M siud b1
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wiil provide a relatively accurnte moons o

A ‘}

#IQm'yhv JC~ LBO 5 occur at the proper point in the profile.

By

Liter Te-

o

5

.COV““y of the pay] using standard % canL%uw, the JC~130's will

return to their dedbloyment base. Ths film will then be returnsd to the

CONUS or as directed for processing snd interpretation.

F:J
L_!-

oht Testing

’l

i
A

a, Flight testing will conclude during 1968, Mated flights have

D

demonstrated the ability of the B~52 to carry the D-21 to drop speed,

evaluated the effect of sub-sonic speeds on drone syst tems, and established

the effect on B-52 psrformance, stability, and handling characteristics
aﬁd structural intesrity wﬁen carrying one/two D-21's.
b. The data to be accumilated and number of fligh
ration is to be determined by the contractor. Several drones have been
especially instrumented and are available for the test phase. Instru-
mentation includes photo recording panels and FM/FM teiemetryisystems;
for recording/transmission of those dats needed to establish performance
“and verify profile capability. Specifically, booster operation, navigation
apability, adherence to programmed flight, en

’ : BYZ 12286-~68
9 _ , Cy o of

tolerances, range ¢
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c. Use of the PMR has been negotiated. Down range monitoring and

control functions such as radar trac rlnv- space

metry acquisition and recordirg, and range safety from launch throu

Jst.

M

destruction is available through the use of ships and range aircraft.

Compatipility of equipments to function has been established., For range

safety purposes during test flight only, a "C" band beacon has been added

- to the equipmsnt hatch to provide an additional meansg of radar acquisition

and tracking.
d. JC-130 air reCOvery‘aircraft will be required for both the test

and operational phases. The AFSC 6594th Test Group has been augmented

+

for this mission. Recovery equipment has been tested and is adequate

Radio equipments for commanding D-21 functions and

for the D-21 packs
Tecelpt of acqpi it ion aids are compatible.
e. A new parachute system for air recovery of the pay load has bsen
10 o
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ment for tims

but which wil

flight test program where information concerning
may be appropriate.

Contracting and security are to be performed by the CIA.

o
[S~]

ADP 1is raspon51ole for development of the D-21 vehicle

ng for all suosystems oxcept the sensor, modifying the B-52,

ged with the require~

)
a7

g the test flight progran. chis

0w avall
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ly identification of DoD assets not r ole to them

ilitie

(4)

1 be needed in fulfi lling their respoq sib 5.
will provide materiel support to anlﬂx“

continued rev

(5)

[
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iew of spares and AGE requirsments.

Hycon is responsible for development of the sensor and
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(9) SAC w3¢1 provide B=52 aircraft, {light and aainten ance

personnel, and materiel support as necessary.

Operationsl Concapt
a, Policy
Once TAGBOARD is consi i dered operational and is s6 certified by

§

sed Dy the Joint Cniefs

6]
D
bl
W -
]
[S T
‘,_)
mn
D
{

nigsicns will o

B

‘the DNRO, contrel of all

~
p
ﬁ-l.w.

of Staif through the operational commander, The Strategic Air Command

:

will prepare mission profiles based on requirens ts as ¢ontained in the
- s

}.Ja

current COMIREX target list as approved by USIB. On a ponthly basis,

mission or progranm approval will be obtained from the 303 Committee for
o [es] x R

A,

the fortheoming month. This will be accomplished by the. Joint Chiefs

Staf{ concurrent with the normal monthly reconnaissance scheaule
submitted by the DNRO. When directed by the Joint Chief's of Staff, SAC
will execute the approved mission or mi missions.
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preparation phases are compieted.

and a minimwm number of command, cperations, and naihtsnance psrsonnel
responsive directly (operatlomwﬂ} to SAC. . During the initial operating
fie, navi-

phase, all D-21 maintenance (airplane general, electronic, enzi

gation, commmunications, sensor) will be performed by a contractor team

numbering approximately seventy parsopnel., The head of this team wil

function as the chiei of special maintenance for the
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of the operating detachment. Training for the "blue suit! capability

D

for the D-21B and assocliated B-52 modifications was sta

13

Approved for Release: 2018/11/16 C05114898



Approved for Release 2018/1 1/16 CO51 14898

¢ : RN
i : . . L B sl
ot g P A L N XU / “~ RS e \" e r Wed s u L/ Lot e TR - S *
W o
s N N . p > Vg s & i
S i PR o i FET I v ; 4 . \ .
o PRI ’: -~ “‘ - -7 - B & b
Loada [E S ¢ - P A Ty “ o B B P vt Lo eSS F. ¥ T
€ E - Yo v “ a = P <, - -
p —i el L Y heal N LT < e PO .
S Vg oas i ¢ i a Pk ek
(5 T A TON I e 51 i 3
i RN 3 T ITE TS
AV SR ORI A A LT g Gilea

Ty B

('\IVL’ JRR A
IO S A ; c iy gy
1ol G GOy e TG Tehg, Q;)jr":ﬁb
7;?0 SR Fi) "
1171 By mods’ AvAilanta PParm SA0 PesouPossd weeyL N & I
Widi 08 D202 gValifid.e 1T00 ontu T30l C2E) FRCLLLEY Luels WisL Qg joas U"'

ausbhiiit ty to launcen

A
L')
o
;-,<

) IR S PR SIS AN ST S S F o
The taectical organizatich will dchieve &,

e

two operational sorties per moath. Flight crew checkout and proficiency

training in B-52 airveraft will be as prescrived by SAC directives. The.

flying bhour program for this uni

aircraft ratio will be 14 :'1. There will be no requirement for mebility
or deployment planning or exercising of this unit.

e, Employﬁn@nt

This system will be employed oololy

significance. When auwo"*lty to opsrate is

provided by USIB will Dbe sarded by DIA in coordination with JC3/JRC

5

to SAC. A computer flight plan (or plans) will be developed by SAC

covering the established objectives, A weather watch will bs instituted

monitoring conditions for teke-off, the refueling area, terget conditions,
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hers final chsek of the D-21's ig conciuded
ciy if necessary, the B-352

azain reiuels from the tan to home base with

the spare drone. After its sortie, the D-21 is met by JC-130 recovery-

aircraft where air snatch of the pQYLOad ind drone destructlon ocecurs.

: . ) : S e i . L . cn .
Opgrations are concluded by the JC-130 detacnmsnt when the film is returned

for processing and exploitation.

f. Communications

ot vlan informa ulOI}.
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SAC, Beale AFB, and/or Area 51 is adequate for

Teletype support will be provided oy the NRO/comminications network waich
capablility within the BYZMAN system.
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