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The Gynehronous P-1l Feasibility Auslysis is presented in brief
form consisting of technical considerations, program schedule,
and progrém costi.

Tn addition, an appendix 31lustrating the feasibility of a
multiple mission, bes been included.
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VEHICLE SYSTEM
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STRUCTURE & THERMAL SHIELDS 3%
POWER SYSTEM - k8
. SOLAR ARRAY, BOOMS & CONTROL - pg
. BATTERY & CIARGE CONTROL , 19
. ATTITUDE CONTROL & POTNTING , 63
. HORTZON SENSOR 1k
. RATE GYRO PACKAGE 5
. SEQUENCE TIMFR ‘
. ATTITUDE CONTROL ELECTRONICS 5
. VALVES, BOOM, TUBING 12
. TANK & REGULATOR N : 2
COWIROL GAS « 54
COMMUNICAPIONS AND S/ GOMMAND ‘ 1
. RECEIVER 3
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| SYSTIM SUMMARY (Continued)
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POTENZIAL BOOSIERS

BOOSTER USEDR TO ACHIEVE FINAL ORBIT

mm wamewe eee s
TIPAN TIT ¢ (TRANSTASE) 2200 - 350 1850
BLYV-3K/CENTAUR 1400 350 1050
PILAN TIT CX/AGENA 2600 T 350 2250
TICAN TIT B/P-65 48c0- 350 150

EONG WELSAS M INOD
HYWIAS viaA FIONYH
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. mmmm GIAGE WRIGET  FOR OTHER P/L IN TRANS.ORBIT

TYPAN SIT € (TRANSTAGE} Cqe00 s 6125

SLV-3X/CENPADR 4200 o 3125

TINAN TIT CR/AGEMA 8600 2075 1525 @

SLY-3%/ AGENA | 2350 1075 1275 pry
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VEHICLE 18 TWECTED TNIO EQUATORTAL PLANE 25 ¥PS DELOV SYNCHAONOUS VELOCTTY
BY BOOSTER OR KICK MOTOR PROVIDING A NOMINAL 2,5 DBIRED PER DAY FASTERLY
LORITTUDE PRIFT ’
° WMWW@WW
. DEPLOY CONTROL VALVE BOOW

DEFIOY SOLAR ARRAY BOQM
. RATE GYROS OPERATE GAS VALVES TO RRMOVE VENICLE RATES

. VEHICLE 1S PHOGRAMMED TO ROTATE ABOUT ALTEREATE AXES
mmmmmmmm% '

o  VERICLE IS ACQUIRED BY GROUND STATION
@ mxemmmmmmm
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TENZATIVE KICK STAGE

THE IHCREASE IN VELOUETY REQUINED TC CIRCULARIZE A 1O IM BY 10,323 1M TRANSFER ONBIT

AND TO REDUGS INCLINATION FROM 26.2° T ZERC IS APPROXTMATELY 5860 FE/SEC.

THIS VELOCITY INGREMENT CAN BE PROVIDED BY A THIOKOL TE-M-4h2 SOLID PROFELLANT ROCKET
MOTOR. mmﬁammmmmmmmmmmmmm

WWWM%MWMWW%WMW&WW

SYSTEN, WW%%WB&’&%W@?W DESPIN WELL 3R

WB}(&WW

mﬁﬁﬁm@ﬁ*

BURY TIME 16,22 SEC.
SPECIFIC TMPULIE 278.%  BEC.
AVERAGE THRUST 8150 I=.
TOAL WEIGHT 502 IBS.
PROPELLANT WEICHT 516.6 LB,
_MASS FRACTION - - 0.87

TRP-4H3 PYROGEN

?«ll/ﬁiﬁ!{ asrm VRIS SRMARY

rmnewwm 350 158,

SUPFORT STRUCTURE 28 128,

HYDROGEN PERDXIDE SYSTEM o7 188,

VELOUTTY METER & ACCEL- 8 18,
EROMETER

KICK MOTOR 592 1B8.

TOPAL SYSEEM WEIGHT 1075 188,
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PH TENTAT VE KICK STAGE .
3.0 = V\» / 23,0 —
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00 P-ii
. KICK/STAGE s —EXPANDABLE CLAMP
SEPARATION SPIN/DESPIN Hy0,
Hs 05 BOTTLES P 2%
*, THRUST MOTORS
3 REQD . (2 PLACES)
N, BOTTLES - L =\ | P11
2 REQD i — “ ~ v c
e [ ecpmpenp—" i gugpnaege B | : RICK -
L ‘if-—@—- ) EXPANDABLE CLAMP -~ STAGE
BOOSTER/ | N -
. SEPARATI ?*» fir /' \\ T~—ROCKET MOTOR
R "%\ T—TUBULAR MOUNT
A 41.0DIA, —] — — W TTT—THRUST MOTORS, |
—=—=— P lAl &ﬁm@m TNy =B ~_%_BOOSTER VEHICLE
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| PONER SYSTRN
|
: o  TRACKIING ARRAY - FIXED ON THE SUN
. - PROVIDES SMOOTH, NOW-PULSING D.C. CURRENT
. MINIMIZES NUMEER OF SOLAR CELLS REQUIRED
. DRIVEN TO TRACK SUN AT CONSTANT RATE
EACH BOGM CONTAINS A COMPLETE DRIVE SYSTEM
o POWER CONTROL WNIT
. KEFPS BATTERY PULLY CHARGED
. PROTECTS AGATNST OVERCHARGE
. PROTECES AGATHST THERHAL RUNAHAY
©  BATTERY PROVIDES POWER FOR:
8z . - ARRAY DEFLOYMENT AND INLTTAL ORTENEATION
38 . DARK PERIOD OPERATION OF 70 MIN/DAY FOR 95 DAYS/YEAR
o o o . . .
35 ' AT 02358 =
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P ——_ P—

PWR CONTROL NICAD BAT:
UNIT

‘ é AH.
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I
1
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1 BvE

3.5 185
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BOIAR CELL ARRAY CHARACTERISTIOCS

o RADIATION DEGRADATION AFTER 1 YEAR: 25%

THERAL L0SS AT 120° Pt 5% | !
/.«5\"\ I\_}ﬁ fi@?“
o  OUIPUT PERFORMANCE OFBASIC SOLAR MODULE 4 ;s _
. ';gmmmiamawwmm), ’{) gy
. 1.76 WATTS ‘
. 28 VoLTS

o OUIPUP PERPORMANCE OF SOLAR ARRAY
. 4B MODULES PER WING o
, : 96 MODULES = 7584 SOLAR €REILS
- 2 Wings ’ )
o 169 VATIS AT SCART OF NIBSION
©  PROVIDES POWER REDUNDAUCY AT START OF MISSION
o  SECOMDARY BATTERY PRRFORMANCE
" & AMP. EB.
. MAX. DEPTH OF DISCHARGE 4%

LR CREFT

ARFE SPECIAL HANDLING A 02358
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L

* GUIDANCE AND CONTROL FUNCTIONS
o ACQUISTTION

mmxfébono'n.a%v;»~a.qdqtu§«ba»$em MOMG_" .
H

| CAPTURE AMD HOLDsusseessersoserssnss JEORIZOR EENSR
o  PRIMARY CONTROL .

PITCH AND ROLL CONTROLs o vsvenswesed o+ BORTZON SENSOR
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-SEEREF- SPECIAL HANQLING

POMARY ANTENNA A771TUPE CONTROL

LOCAL HORIZONTAL ~——

HORIZON SENSOR "
CONTROLS PITTH & ROLL

POLARYZEDL .
L UP LK
VAW CONTROL

STEERED BORE SIGHT —

0/33M8

£

—SECRFF-SPECIAL HANDLING | 102358 &

90
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-SEERET- SPECIAL HANDLING

CUIDANCE AND CONTROL EQUIPMENT

: ' « WEIGHT POWER

e  ATTTIUDE CONTROL ‘ (LBS. ) {uaTrS)
RATE GYRO PACKAGE - 5 18 {acq. omy)
HORTZON SENSOR 1k ' 12 CONTINUOUS
CONTROL ELECTRONICS 5 s "
TIMER N 3 - 1 (acq. omy)
&
©  EROPULSION NARDWARE
. VALVES \ 6
REGULATOR 1
TANK 23
FLUMBING - 2
BOOM : Ck
‘ SR
¢ SIORFD GAS : | ‘ ' ;/34 ;
: ATTITUDE CONFROL 10 ' o ﬁ_ggjﬁ@,g}‘
STATION KERPING T AEISY
i =
WU ol
£ m
# 2 TOTAL 117 LBS. 17 WATTS (AVC. CONTEN.) ‘%
L3 .
] " ' o : '
REF-SPECIAL HANDLING 1023585
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S S oo CONTROL GAS
g so}j,m pggss{mg U W

R nmymmmz PITCH “{Xloﬁmaa b LR

ROLL. 3X10° - 2tA
Yaw ﬂlyx‘l‘oﬁ 3LB

o mmmmws DISI’URBANEFS V , L
L mmxc zm:mmmam, EARTH ALBEDO 50 1B SEC -~ 1IB
- ATRTRODE CONTROL. .10 LB .
o srammow KEPING A L
© . VELOCTTY cmsE (180 wfsmc/m} 2000 LB. SEC. ~ -~ HOLB B \ V
YAR nzmmE (DUAL m.v:m} o ’ SIS A ST

. PI’L‘L’:B (omz FooT nrmmmm) - wm -

sm?rore mxpma My LB

: TOTAL U 5&I»B/¥B
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—SECREF- SPECIAL HANDLING
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~StCREF-SPECIAL HANDLING

Ty T & C VEHICLE EQUIPMERY TIoy

A e
oo R fE

HETGET POWER

COMPORERE (pouips)  (WATTS)

AD CORVERTER 3 &

COUPLER ( ERCRYPY BOX) 7.5 8

T PAGKAGE (VCO'S, COMMITATOR) 2 2

HODULATOR = TRANSHEETER ( IFCLUDES IWE & POWER SUPPLY) 3k 16

COMMARD RECELVER 3 5 o

ENSCOR (COMMAYD DECRYPT B0X) L o

GOVMMAND DECCDER 3 1.2

ACQUESTYION AWPERNA { OMNE) 1 2

DATA LINK ANPERNA { HORW) 3

AVTEWNA BUNTCE 1 0

ANTENHA SVITCH TIMER 0.5 0.2

ANTENNA ISOLATOR/CIRCULATOR a2 0

TORAL, LY POMDS  k7.h VATTS
g
Z,
&3
SPECIAL HANDLING 955
SPEUIAL RANDLING ,’ AN235F"
: . ‘ T,

* 35
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SEeact SPECIAL HANDLING

COMMAND SUMIARY N
47
A
‘ ‘ﬂé“;}fm
»  DEGITAL COMTROL COMIANDS (11 BEF) 0
. Ed ,\L»‘

‘ Iy
1 ANTENNA POINTING COMMAND »
2
3
4
5 HPARE
6  SPARE
T GPARE

o DISCREIT COMMANES

3 DISCRETE COBANDS FOR VEHICLE CONFROL

0/3-3Md

9

A¥ 0235

=2

£

H
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-SEEREF- SPECIALHANDLING

COMMAND LINK CALCULATIONS
FREQ, = 8 GC, RANGE = 19,700 WM

TRANSHMITTER
. POWER (2.5 KW} . 3k DBW
. LINE LOSS : -2 DB
. ANTENNA GAIN (20 FT., 0.43%) 2 51.5 DB
. POINTING 1,0SS -3 DB

PROPACATION PATH

. FREE SPACE ‘  .201.6 DB

* AMS@ LOSS "003 DB

. POLARKZATION 3 DB
RECEIVER

. ANITNNA GAIN {OMNI) =6 DB

. LINE 1088 : =L DB
RECEIVED SIGNAL POWER ‘ «131.4  DBW
NOISE POWER {BW » 100 KC, ¥ « 6 DB) wLYT.4 . DEY
CARRIER TO NOLSE : 16 DB
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- SECREF- SPECIAL HANDUNG

 DOWN LINK CALCULATIONS
FREQ. ¥ 10 GC, RANGE % 19,700 MM

TRANSMITTER
. POWER (2 WATTS)
' LINE LOSS

- ANTENNA GAIN (8° % 17%)
- Pmm LOBE

LPR@’WN PR

. FREE SPACE
Sy ATMOS LOSE
. POLAREZATION LOSS ( YAW TRACKING)

. ANTEWNA GAIN (60 FT., 0.11°)

' RECEIVED SIGNAL POWER

ROLSE POVER (T, = 253%, BW » 30 1C)

CARRIER TO NOYEE (3.h DB MARGIN § LOCK
MODULATION IMPROVEMENT (D # 1) |

. SICNAL TO NOISE

o Em)
LINE LOES) '{5"
) m {WF = 3.5 DB) 3.5&

T ( SYSTEM) as:a"x

1 DB
22.8 B

'*‘293(6 R
«0.3 DB

~120.4 DBY

«129.8 DBV

9.4 PB
8.7 mB

i8.1 B

o ~SEGREF SPECIAL HANDLING

Approved for Release: 2023/02/27 C05141945

AW02358%°




Approved for Release: 2023/02/27 C05141945

P

TSFEREE-QPEMAL HANDLING
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BE PHAS?E}I

: ,c«(:i@tt:aa'd :
‘ Prelim Des:gn&Anai.
/Img-LeadJ?roeuremext
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>‘Cuammex- Engr RMW -
. Cost Proposal for Phase I .|
‘V'-PnAsxn“f L
‘RFPRec'd . - . Y |
| WorkStatement = | ¥
Cost Proposal ~ ?hawll R
Ne:gotxaum Ph&ae!m A0 -
e PEASEmA ol L e | 90%. | oo |
'“Engmeemngnemgn&nelem R S | e e e

Design Reviews - -~ | .} ‘ ; | Config. ‘Freeze’ | Fmal ¥ ‘systems W |

' Procurement Span ‘ e ——

Test Plan A B : R R T A | Availabt
‘ SR R R RN AR RIS S IR I B T Aw ] s
oo gt | ||| T e T Devepme ress | me
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VVehwlerg&Teat,‘i SR SRS I NI B Fah&&sy - -l

Final ;Ksay - o
s ';Systems’}:‘&sts .

%OAh'ead l e l ] Y R

-SPECIAL HANDLING “”2353’

® PHASEEB
5 'l‘ifegotxatwn Phase s -

- 4 Vehicl;e I)elwery Onef Each Two Monﬁxs After Flrst Dehvery ,
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WING WILSAS TIOULINOD
CBYWHEAG Via 2RONvH

B4

—SECRETSPECIAL HANDLING
PRICE SUMMARY V ‘
FIRST RECURRINS/
SOLAR AFRAY ‘ k50 155
ATTTTUDE CONTROL 935 170
ANTERNA , ‘ 290 60
To 0o & Cu : : : 1,230 ‘ 180
ENCRYPIRR 620 | 55
PAYIOND RECEIVER * B | 300
s ANALYSIS/DESIGN 540 130
o DEVELOPMEIY/QUAL. 385 .
. PAB/ASEY. 410 185 ‘
. SYSTEM TEYT 130 1,465 8 395
TOTAL 5,500 - RS >
. SPARES : 700 o=
. KIEK STAGE ' 500 50 -
>  LAUNCH % FLIGHE BUPFORT : V s 125 ;.;5;
«  CHECKOUT HQUIPMENT : . 550 - 2,
. ARTEMUA FEED CHAME | - ho 5
. PAYIOAD RECEIVER CHAMGE | - - 200 %‘;
SEGRET- SPECIAL HANDLING A
- S A¥02358°
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“SECREF- SPECIAL HANDLING

APPENDIX

 SERREF-SPECIAL HANDLING
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545 ¥IA BUONYH

Ry

OPTION #1

COMBINE MISSIOR 1 AND 2 IN SINGLE VEHICLE

o smmmmwmxmmmmxw(»mWWMWFW
’l‘0165 )Kf) ’

o vmmﬁvmmmsmmmmmmnmmxmsxwm.

e smmmm WOEWMNISSIBHWBYW

INTERCEPT REC. 15 ms. 25 WATIS .
mchaa 8 © 8
SOLAR ARRAY INCREASE 8 -

TOTAL 31 IBS. 30 WATTS

o Wmmwmmmwmmmmmmmm«

o mmumnmmwmmrmm(mmws)msmwm
BUMAER TY BOOSTER SYSTEM, BURNER IT KLIMINATES TWO KICK STAGES BY SERVING AS
COMMON KICK STAGE.

aly o d AW op358
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mw&

COMBINE MISSION 1, 2 AND 3 1IN SINCGLE VEHICLE

o DESIGE OF ARIENNA FEED FOR ALL FREQUENCIES IS FRASIBLE.

o SIMULIPANEOUS (PERAYIONS WOULD REQUIRE:

TNIERCEPT RECETVERS (2) 30 IBS. 50 WATTS

EWCRYPIERS (2} 1% 16

DATA TRANSMUTTER 1l 6

SOLAR ARRAYS 2h -
gorAL 8 IBS. 82 wATTS

] vomavmmmmo%ms&wsommwmmmm

o memmwmmmmmmw NEXT AVAILABLE
mmxsmnmmm ‘

o mmwemmommmmmmmmmam
SIMULTANEOUSLY. .

et
i
st

il AW 02358
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