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PROPULSION SYSTEM

MISSION PROFILE
RECOVERABLE HATCH |
BOOSTER MOTOR PERFORMANCE
BOOST PHASE PERFORMANCE
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D218 RECONNAISSANCE VEHICLE
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INTRODUCTION

THE D-21B RECONNAISSANCE SYSTEM 1S AN ADVANCED, SPECIAL PURPOSE SYSTEM WHICH CAN PROVIDE DETAILED PHOTR
RECONNATSSANCE COVERAGE OF HOSTILE TERRITORIES. THE SYSTEM 1S BASED ON THE UNA \\’"iD D-218 HHGH PERFORMANCY
VEHICLE WHICH 1S AIR LAUNCHED FROM A B-52H AIRCRAFT AFTER CARRY ~OUT TO ANY LAUNCH DESTINATION IN TH
NORTHERN HEMISPHERE, THE CAPABILITIES OF THE SYSTEM ARE MADE POSSIBLE BY THE i‘{?‘ NAUTECAL AULTE RANGE OF
THE D~21B AND THE B-52H EXTENDED CARRYOUT WITH INFLIGHT REFLELIG,

FOLLOWING ATR LAUNCH FROM THE B-52H, THE D-218 1y ACCLLURATED 7O MACH 3.3+ AND AN ALTITUDL OF 80,000 11T BY
A SOLID PROPELLANT BOOSTER ROCKET 6%” EXPENDE i,.) “‘UQ“\"”F\ PS THEN JETTISONED AND THE D-21B CONMAENCGES A 000
NAUTECAL MILE CRUISE OVER A COURSE WHICH i‘\ PRE-PROGRAMMED IN THE INERTEAL (8 5395\\{{ SYSTEAL AT U END OF
[HE PRE-DETERMINED COURSE A CONTROLLED DESCEN Eﬁ\l MADE TO A TOWER ALTTTUDE WHERE THE HATCH CONTAINING ?E%f
CAMERA 1S EJECTED. THE HATCH PAYLQAD 1S Th 1, DECHE ’f‘ﬂ }AND LOWERED BY A PARACHUTE SYSTEAY TO AN ALTITUDE
WHERE AN ATR RETRIEVAL 1S EXECUTED BY JC-130B ATRCRA

¢
i

-

H
b

THE D=218 RUCONNATSSANCE SYSTIM DRAWS ON A € ‘\s{ﬂ RABLE FUND GF EXPER
YE=12A AND SR-71 PROGRAMS, THIS BACKGROUND
VEHICLE AND TO ITS PHOTO-RECONNATSSANCE AND ANTI-

Y ATED }\ ? -y, A1
‘*» 1§ L3 h)\? '\;‘\ by =€77§ ““ ‘:}3 \h:\ 'L“§ }iéf éi%!?ig E)g 5”\2 i‘?ﬂ\\ § Q"‘:%i‘i
w\;\ CAPARHITE
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OPERATIONAL VEHICLE AND BOOSTER
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PROPU {'SSGM §¥$TEM PERFORMANCE CHARACTERISTICS

M, = 3.2

MARGQUARDT MAZOS-4 RAMUET ENGINE
FIXED GEOMITRY (CONSTANT MACH) INIET

RAMJET AUTORMATICALLY IGNITED DURING
BOOST PHASE.

ENGIND FUEL CONTROL POSITIONS INHET SHOCK

TEB IGNITION SYSTIM RELIGHTS RAMIET IN
FVENT OF FLAMEQUT

85, 000 90, 000

DARY LAYER

SLOED AR ALTITUDE - FT

R A L L

/4 //// /// ///// i /

s
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RECOVERABLE HATCH

THE HATCH CONTAINS -

THE RECONNATSSANCE CAMERA

THE FNERTIAL NAVIGATION SYSTEM

THE ASTORATIC ELIGHT CONTROL SYSTEM

1 COMMAND AND TELEMETRY ELECTRONICS

- I RECOVERY BEACONS
a -

RECOVERY PARACHUTE SYSTEM

# i L S i s
LN 51, S8t et iaag) Ao el : i -
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BOOSTER
MOTOR PERFORMANCE
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TIME AFTER BOOSTER IGNITION - SECONDS
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BOOSY PHASE PERFORMANCE

& BOOST PHASE TRAJECTORY 15
PRE-PROGRAMMED N THE (NERTIAL
NAVIGATION SYSTEM 100 g

& BOOST PHASE TIME 1S
APPROXIMATELY 90 SECONDS

& MAXIMUM FORWARD ACCELERATION
DURING BOOST 15 1.504g

90 f

80§

NOMINAL TRAJECTORY ~me
70 §

60l
500

40 §

ALTITUDE - 1000 FEET

30§
201

10

48 12 6 20 24 28 a2

MACH NUMBER
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BASIC AIRPLANE
DESCRIPTION ~ e

FUGHT DECK MODIFICATIONS . .7
SPEED - ALTITUDE BOUNDARY
B-52H CARRYOUT PERFORMANCE
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DESCRIPTION

TWO ""H'' MODELS OF THE 8.52 HAVE BEEN MODIFIED
1O PERFORM THE D-21B CARRYOUT AND LAUNCH MISSION.
THE MODIFICATIONS CONSIST PRINCIPALLY OF THE FOLLOWING:

R Approved for Release: 2018/11/16 C0511515(
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-’("‘\\ Rt

(1) sTELLAR INS RACK () DUAL TM RECEIVERS, L/R
(2)STAR TRACKER PLATFORM (7)LCO's SEAT, LEFT HAND
(3)1C0's SEAT, RIGHT HAND (8)4-TRACK TAPE RECORDER

{4 IPERISCOPE D-21B OBSERVATION, L/R @FLEXWRSTER UNIT

(5)1LCO CONTROL PANELS . L/R @ FLEXWRITER DRIVER UNIT

BB pproved for Release: 2018/11/16 C0511515



B-52H SPEED-ALTITUDE BOUNDARY
MATED CONFIGURATION

50,000 g e

LAUNCH
D-21B

3

3 : e .

i+ D-218

ALTITUDE-FEET

P

e I D U RS g

I

0 f w0 = 140 180 300

CALIBRATED AIRSPEED - KNOTS
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B-52H CARRYOUT PERFORMANCE
TYPICAL LONG RANGE CAPABILITY

B
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s .
ONE D-21B 7 p 7

TION AND CONTROL

NAVIGATION
SYSTEM INTEGRATION
NAVIGATIONAL ACCURACY

-
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NAVIGATION

. ‘-,',t/.
e e

TWO SEPARATE INERTIAL NAVIGATION SYSTEMS
ARE PROVIDED FOR THE D-21B MISSION: ONE

IS LOCATED IN THE B-52H FOR CARRYOUT AND
ONE 1S INSTALLED IN THE D-218 FOR THE UN-
MANNED FLIGHT, THESE SYSTEMS ARE ESSEN-
TIALLY IDENTICAL HOWEVER THE B-52H SYSTEM
IS AUGMENTED BY A STAR TRACKER WHICH
PROVIDES HIGHLY ACCURATE STELLAR POSITION-
ING, THE SYSTEMS ARE INTERCONNCCTED DURING
MATED CARRYQUT SO THAT THE D-21B INS CAN
BE UPDATED TO THE ACCURACY OF THE B-52H
STELLAR INS FROM TINE TO TIME AND PARTH-
CULARLY JUST PRIOR TO LAUNCH.

THE B-521 NAVIGATION 1S ACCOMPLISHED BY
THE SINS PROVIDING LOCATION INFORMATION
FOR THE PILOT TO STEER BY. THE D-218 NAVI-
GATION 1S FULLY AUTOMATIC AND PREPRO-
ORAMMED IN THE INS COMPUTER. STEERING
SIGNALS ARE SUPPLIED TO THE AUTOMATIC
FIIGHT CONTROL SYSTEM WHICH IN TURN
SUPPLIES SIGNALS TO THE CONTROL SURFACE
HYDRAULIC SERVO ACTUATORS.

-

-

o

. e i- A :
R L% " . - °

L
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AUTOMATIC FLIGHT CONTROL . e
INERTIAL MAVIGATION SYSTEM (INS) SYSTEM (AFCS) IN-FLIGHT CHECKOUY (IFCO)
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D-21B INS POSITION FRROR ACCUMULATION
UPDATED TO B-52H STELLAR INS PERIODICALLY,

ny

—

POSITION ERROR
{ NAUTICAL MILES )

LAUNCH

fe)

6 8 10 12 14 16
HOURS AFTER NAVIGATIONAL ENTRY

o

ERROR READOQUT FROM B-52H FLIGHT OF MAY 14, 1968.
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B-52H AIRPLANE INFLIGHT

DESCRIPTION

TELEMETRY SYSTEM

ANTENNA LOCATIONS

EVENTS SEQUENCE

. .
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/

/ / /
ISSION /

| BEGINNING OF M

%000 N. M,
MISSION RANGE

|
|
|

e

TH
OFF

) TELEMETRY SYSTEM TRANSMITS
SPACE-POSITION AND SPEED DATA
FOR LAUNCH CONTROL OFFICER
\ MONITORING DURING BOOST PHASE
AND FOR FIRST TEN MINUTES
OF FLIGHT

BEApproved for Release: 2018/11/16 C051 151 50 s




e p OVOTAYd HO LYK
SNIGNIDSIG IHL ONILYITT N Q1Y 0L
e STYNDIS AYLIWTTIL ONY SNOOVAS
/ OML SIZ1HIN LVE0E1Y AYIA0ITY
.\\\‘
\ \.\
‘ Y
/
! /
\ \,.,... /

/ VTl
\. AYINCO 3 /

JApproved for Release: 2018/11/16 C051151 508

45 FITEENERS
::.::N:.::: v Anm”&ls-i\rl\:yii!:.:::::. CERESTLARITERT AN ceray

NG

e e —

o,

pproved for Release: 2018/11/16 C051151 50 S smsmm-————



Approved for Release: 2018/11/16 C05115150

i :
g £ jaa i

COMAARD ANTENNA




Approved fr Release: 2018/11/16 C05115150

e

EQUENCE

e LIAUT OF JC-13 MAMAND

RANGE

POSITION WHEN
PASSES THROUGH /’7;\

50K FT

y

Ll 1 MILE 4’ .
) /D 4 g MANUAL DESTRUCT ~—pp——m AUTOMATIC DF STRUCT e o ?RECO VERY
7

8Y COMMAND BY LOSS OF ALTITUDE e

T S EAATTIY
¢ NO DESTRUCT —#1 TELEMETRY
POSSIBLE

FUEL ON

- - BOOSTER IGNITION INHIBIT
AVAILABLE BY TELEMETRY

SEQUENCE OF EVENTS

GMATIC DESTR 4 FUFL "OFF"

BOOSTER 1GNITION- DESTRUCT ALTIT"i9E ;

SWITCH OPEN CIRCUITRY ARM

57 PITCH-LUP, FOLLOWED HIECT HATEH

BY 1°/SEC PULL-UP . ENGINE IGNITION:
AUTO DESTRUCT

TRANSITION TO FINAL CIRCUIT COMPLETE COMMAND "ON" _ N

17 HATCH RECOVERY

CLIMB TRAJECTORY

SOMMAND AND it " OFF
CORIARY AUTOMATIC DESTRUCT

APU LOAD TAKE-OVER : BEACONS "ON' AND T/ "ON"
MANUAL BESTRUCT

CIRCLHT COMPLETE { BOOSTER JETTISON, i3 DESTRUCT DiSABLE

AFCS TO MACH HOLD

‘:
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ANTI - RADAR DESIGN
RADAR SIZE COMPARISON
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CAMERA MODES .

RECONNAISSANCE CAMERA COVERAGE .

FitM DATA FORMAT _

HR-335 PHOTO
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A PROVIDES A SWEEP
[ OF FLIGHT PATH. THIS

S L UP o MES PROVIDES A LATERAL

COVERA ;-" OF 161 i. L ,"S FROM THE D-213

CP\@J’, EACH SWEEP OF

THE D OVERLAP.

W LATERAL COVERAGE 16 N, MILES AT 85,000 FEET —-}1

U A SRS S A AR L v{r‘né,znl AN CALAR LSS R SIS SULLE TR LI S LI B SR N R

EE R VA R (R S R 5 010 1% 2 B 30 B a0

DIRECTION OF
D PATTERN OF FLIGHT
AHESISWEEP

v"




HE CAMIRA PROVE DES & SWEEP
RIGHT OF FLIGHT PATH, TH !S
SYEL PROVIDES A LATERAL
CO\/H\’\G‘ OF 28 A FROM THE D-21B
“?ng ALTITUDE OF -"7 GO0 FEET, FACH SWEEP OF

E CANERA PROVIDES FOE\.AQD QVERLAP,

i |
L@— e [ATERAL COVERAGE 28 N, MILES AT 85,000 FEET —&‘
" |
!

R EABSANSaAA IR s At B ; , .
TV PR B 49 45 50

GROUND PATTERN OF 7N
5 FRAME ! TRECTION OF

GHT

"W \/

DR\;AD\} OVERIAP

=1
I
I
& "
)
>
e
H
>

REFS 55

e
[EEN)
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OBLIQUF
POSITION MC SYNC
INDICATOR CLOCK INDICATOR
1

DATA PERTINENT TO THE FRAMES ARE IMAGED ON
FACH EXPOSURE AS AN INTEGRAL PART OF THE
PHOTO COVERAGE. DATA INCLUDES LATITUDE AND
LONGITUDE, SIDE POINTING ANGLE {INCLUDING
A{RCRAFT ROLL ANGLE), TIME AND FRAME NUMBER. 5
THE 1#4C ERROR INDICATES A MALFUNCTION IN R”
THE FORWARD MOTION COMPENSATION SYSTEM
AND OVERRATE ERROR INDICATES THAT THE CAMERA
STABILIZATION SYSTEM WAS UNABLE TO CORRECT
FOR VEHICLE PITCH AND ROLL.

DATA FOR
THES FRAME

H
FAST-WEST SHUTTER DATA CARD  LATITUDE LONG!
IONGITUDE DIRECTION COUNTER COUNTER
INDICATOR INDICATOR l

DIRECTION OF
FILM TRAVEL
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FLIGHT OF D-21B 5/N 505

FUGHY OF D-21B S/NS12 . 4

TYPICAL MISSIONS _
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FLIGHT OF D-21B 5/N 505

O PP T DI DI N,
CHECK POINTS AT
50 N. MILES INTERVAL ¢

PO TELLS IS FAL DL LTS R AETD P

LAUNCHED 6-16-66 )
MAX. MACH 3.30

MAX. ALT. 89,000 1

LAUNCH WT, 7822 1B

FUEL OFF ACTUAL

{7 DURATION

48 MIN, 26 SEC.

PANGE 1539 N.M. ,
' 55 K| 8 N. MILES "-’*///
a | %
\  USNS
\ RANGE TRACKER
132 1300 128

<

i

L

i

LAUNCH

N
3 10 N. MILES w=
;

.~
[/ 1

FUEL OFF

{PLANNED)
4

~N
~
PLANNED

PACKAGE
EJECT

-~ PLANNED COURSE
e ACTUAL COURSE

(NS DATA FLEXOWRITER READOUT
ABOARD LSNS RANGE TRACKER AND
EC-121 ATRCRAFT)

\ 7 N. MILES

1267 124° 120 120° 1187
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&

MUNCH\

I RIS G TET S ESL T I LT G E LSS LS AL

CHECK POINTS AT
30 N. MILES INTERV AL

SR ERS G EL AL LA S LLB LI LSNP EL IS,

e

(7L
Nt

LAUNCHED 6-16-68
MAX. MACH 3.25
MAX. ALT. S1L700 FT
LAUNCH wrT.

D-21B 10,746 1B

BOOSTER 13,119 LB

TOTAL 23,865:3“
FLIGHT DURATION

87 MIN. 39 sSEC.

PLANNED RANGE 2745 NM.
{GROUND D1STANCE) ) ;
LAUNCH TO FUFL SHUTORF F = - PLANNED COURSE |
ACTUAL RANGE 2745 NM. o ACTUAL COURSE

{ATR DISTANCGE) (INS DATA FLEXOWRITER READOUT
RD USNS RANGE TRACKE!
LAUNCH TO FUEL SHUTOFF ABOARD USNS RANGE TRACKER)
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MISSIONS ARE DES{GNED BY COMPUTERIZED
ROUTE PLANNING PROGRAM

B-52H CHINA ROUND TRIP 12000 N. AL
D-21B CHINA MISSION 3000 N. M.

B-52H RUSSIA ROUND TRIP 9200 N. M.

D-21B RUSSIA MISSION 2700 N. M.

EASON 0F SOVIET  s00TALIST  REFURLIVS

Yy = 10P NOR
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o EEE

oy

RECOVERY™ -
AREA ——_

N,

N
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BENiEs o WREE
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T

N
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RECOVERY SEQUENCE
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RECOVERY SEQUENCE

THE AERIAL RECOVERY SYSTEM EMPLOYED FOR THE D-21B

HATCH PAYLOAD RETRIEVAL IS A BASIC SYSTEM WHICH HAS
BEEN IN USE FOR SOME YEARS. THE JC-130B 1S EMPLOYED

AS THE PICKUP ALRCRAFT WITH SEVERAL SUCH AIRCRAFT
BEING UTHLIZED 4N THE OPERATION SO AS TO PROVIDE BACKUP.

TWO BEACONS AND THE TELEMETRY SYSTEM BRAODCAST FROM
THE HATCH DURING DESCENT AS AN AID TO THE RECOVERY
ALRCRAFT [N tOCATING THE TARGET.

THE RECOVERY OPERATION BEGINS WHEN THE HATCH REACHES
20,000 FEET ALTTUDE AFFORDING THE RECOVERY AIRCRAFT

SEVEN TO NINE PASSES AT THE TARGET. THIS INSURES A

HiGH PROBABILITY OF AERIAL PICKUP SUCCESS AS DEMONSTRATED

DURING THE USAF TRAINING PROGRAM WHEN OUT OF 70 AERIAL

RECOVERIES: ATTEMPIED, 65 WERE SUCCESSFUL.

RECOVERY ATRCRAFT AR Pi

Approved for Release: 2018/11/16 C05115150

CKUP CHUTE AT INSTANT OF ENGAGEW

{Approved for Release: 2018/11/16 C05115150]

ﬁ} DROGUE GUN SLUG FIRES 2 SECONDS AFTER

7 HATCH FJECTION AND DEPLOYS PILOT CHUTE
WHICH DEPLOYS -

@ THE DECELERATION CHUTE WHICH REMAINS FOR 10
SECONDS AT WHICH TIME 1T IS RELEASED AND LIPON
RELEASE 1T DEPLOYS -

[ THE AR PICKUP CHUTE WiICH IN TURN DEPLOYS -

4% THE MAIN CHUTE WHICH REMAINS REEFED FOR 8
SECONDS WHEREUPON T DISREEFS AND BECOMES
FULLY INFLATED,

[5> A BAROMETRIC ACTUATOR RFLEASES STABILIZATION

7 CHUTE AT 20,000 FEET WHICH AIDS BOARDING OF
HATCH BY JC-130B.

[F AJR RETRIEVAL IS NOT MADE, HATCH Will
FLOAT AND CAN BE SEA RECOVERED,




DROGUE GUN SLUG

VANE TYPE

FHOT CHUTE

DROGUL CHUTE

PECKUP CHUTE

DEPLOYNENT BAG

23
B2 e RING SLOT
T AIR PICKUP CRUTE

e,
23 §

J
7‘;{“*’

MAIN CHUTE
— DEPLOYMENT BAG

RING SAlL
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STABILIZATION
CHUTE
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