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9J3JECT: P-11 BOOSTERS 

PART I. INTRODUCTION: 

1. THIS IS RESPONS~ TO YOUR ,\HIG 6324 i,HICH (1) '.;IRECTED THAT i1E 
ffiEPARE TO l~PLEMENT A P-11 SATELLITE TJ COVER 4-12 GHZ GENERAL SEARCH, 
(2) ASKED FOfi AN EVALUATION OF ALTERNATIVES FOR PROVIDIi4G P-11 RIDES, AND 
0) SUGGESTED THAT WE CONSIDER PROCURE'-CNT OF OTHER SMALL SPACECRAFT FOR 
MISSIONS TYPICALLY ASSIGNED TC P-11'S. 

PART 11. 4-12 GHZ GENERAL SEARCH VEHICLE. 

1. AITH RESPECT L THE 4-12 GHZ GENERAL SEARCH VEHICLE <TRIPOS/SOUSEA) 
iiE HAVE SOLICITED AMJ RECEIVED TWO COMPETITIVE PAYLOAD PROPOSALS. THE 
i.l N"JER 1:1 ILL BE A SUBCONTRACTOR TO LMSC. WE ARE READY TO MOVE OUT ON 
THIS PAYLOAD, WHICH PRESENTS FE\'v UNKNOWNS. EARLIEST POSSIBLE LAUNCH IS 
FEBRUARY OR MARC--! 1968, ASSUMING IMr.£0IATE APPROVAL. NO SPECIFIC FUNDING 
ACTION IS REQUIRED, s,.,cr THIS REPRESENTS DEFINITION OF Tl-£ PAYLOAD FOR 
A VEHICLE (4420) ALREACY PROGRAMl,£0. CONSIDERING THAT THE 4-12 GHZ 
'1:NERAL Sf~RCH REQUIREME'!T IS ONE OF LONG STANDl''G, I URGE THAT WE GO 
Al-£AD NO,V ,'/ITHOUT INVOKING A FURTHER USIB REQUIREMENT APPROVAL PROCEDURE, 
CR ATTE1APTING TO RE-EXAMINE ABM SEARCH CRITERIA, WITH ALL THAT MIGHT INVOLVE. 

PART ! I I. P-11 BOOSTER REQUIREMENTS 

1. THE ALTERNATIVES YOU ASKED ABOUT ARE (1) BIG SOLIDS FOR THE 846 
OOOSTER ANO (2) THOR/BURNER 11 BOOSTERS WITH TWO P-11'S EACH LAUNCH£0 
8Y THE 10TH ADG. ,,E HAVE ADDEO SO!,£ VARIATIONS TO Tt-[ THOR/BURNER 11 
CASE. IN COMPARING THESE ALTERNATIVES WE FIRST TOOK NOTE THAT Hf P•11 
RIDE SITUATION IS GOOD UNTIL CALENDAR 1969. TO RECAPITULATE H£ 19671196B 
3:HEDULC: THERE ARE 13 P-11'S TO BE DELIVERED BETWEEN NOW AND THE END OF 
~LENDAR 1968, OF WHICH THREE P-11'S ARE BACK-UP (DUPLICATE) ABM BIROS 
WHICH 'AAY NOT ki'lvE TO BE LAUNCHED IN THAT PERIOD. i/E NEED, THEREFORE, 
'tfoEEN 10 AND 13 RIDES BETWEEN NO,~ ANO DECEMBER 1968. TO \lEET THAT 
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fl:QUIRDAENT WE HAVE 12 RIDES PLANtf:D, 10 ON UNMODIFIED 8116 BOOSTERS ANO 
TNO ON UP-RATED POPPY BOOSTERS USING CASTOR 11 SOLIDS. BY 1969, THERE 
'NILL BE ESSENTIALLY NO MORE 846 RIDES ON Tt£ PRESENT BOOSTERS. BASED ON 
EXPERIENCE FACT~S, WE ARE FORECASTING LAUNCH OF EIGHT P•11'S IN 1969 ANO 
A POSSIBLE SEVEN IM 1970. THE PROBLEM IS TO FIOO RIDES FOR Tt£SE 1969 
A~ 1970 VEHICLES, FOR WHICH MISSIONS HAVE NOT YET BEEN OETERMl~O. 

2. TWO P-11 CONFIGURATIONS ARE DEFINED. THE LIGHT CONFIGURATION 
' ·· : "YS ANTENNAS NO LARGER THAN A 6 FOOT DISH ANO WEIGHS BETWEEN 215 A~CJ 
c. , S 'NITHOUT KICK MOTORS DEPE~ING ON PAYLOAD CONFIGURATION. THE HEAVY 
(_v 1s, uRATION PLANNED FOR FUTURE LAUNCHES CAN EMPLOY UP TO A 10 FOOT 
ANlt. .A DI SH ANO WEIGHS APPROXltAATELY 330 LBS. TWO 20 LB KICK MOTORS 
EACH PROVIDING 300-650 FPS INPULSE ARE REQUIRED FOR 846 RIDES. ONE 85 
La KICK MOTOR PROVIDING 2000 FPS IMPULSE IS REQUIRED FOR ·sLICK" TAT 
IJJR7-ER II LAUNCl-£S. TOTAL VEHICLE 1/EIGHTS FOR Tl-£ TWO RIDE OPTIONS ARE: 

A. 846 PIGGY BACK 
L I G HT rf.. AV Y 

P-11 215-250 330 
KICK MOTORS 40 40 
INTERFACE PA~L 50 50 

--------
TOTAL 305-::S40 420 LBS 

B. DUAL LAUNCH 
2 LIGHT 2 HEAVY 1 LIGHT /1 HEAVY 
------- ------ ---------------P..11-s 430-500 660 545-580 

TE345 \10TORS 11.:, 170 170 
INTERFACE STRUCT 50-10~ 5-~-100 50-100 --------- ----·- ----------TOTALS 650-770 880•9JO 765-850 

3. ALTERNATIVES. 
A. ALTERNAT IVE I: MODIFY THE 846 J-3 BOOSTER TO THf THORAD/SENIOR/ 

AGENA CONFIGURATION TO PROVIDE CAPABILITY Of ONE P-11 RIDE FOR EACH 846 
LAUNCH. DEVELOP!.CNT LEAD TIME IS FIFTEEN MONTHS. THIRTEEN J-3 VEHICLES 
flOW ON CON-:'RACT COll.O RE UPGRADED TO PROVIDE ONE ADDITIONAL RIOE IN 1968, 
1v) RI DES IN 1969 AND r:;o RI DES IN 1970. Tl-£ COSTS ARE: 

NON-Rl!CtlRR I NG: $14 ,0 MILL IONS 
RE CURR I NG EK 

H0ALC .25 V,J LLIONS 
Ll. ALTERNATIVE II. CONV[RTEll SM 75 PLUS BURNE!~ II, WITH ALL SLUE• 

::i'.JIT LAU~1Cf'. UTILIZl"JG SUflORf.HTAL TRANSFrn, THIS BOOSTER COMBINATION CAN 
FlACf 723 L% (APPROX) IN A .530 NM ORBIT PROVIDED THE F-AYLOAD PROVIDES 
;;r:>,013 FPS If/PULSE "lfCESSARY TO CIRCULARIZE. INCORPORATION OF THE LARGE 
ff,1~'.:, MOTORS ,VILL RF.~UIRE MAJOR REDESIGN OF P•11 EQUIPMENT BAY. ONLY ONE 
f{AVY P-11 CAN GE LAUNCl-£0. TWO LIGHT P•11'S ARE POSSIBLE IN MOST CASES. 
THFFff ARE. r·1vE SM 75 VEHICLES REMAINING TO BE CONVERTED. I JNO[RSTAND 
THAT A PLAN EXl'.;TS TO ALLOCATE THf'.i[ BOOSTERS TO PROGRAM 417, SO AS TO 
flLH A 'lOO''.T!q :>'JliVFRS!GN DATE FOR THA T PROGRAM AS FAR INTO THE FUTURE 
,\:, PU~,sl'.3LE. 1JtJf~'Jff? I I ! 1 AO TIMF IS 16-18 MONTHS, ','.HICH iNCL UOES 
! l C I JL I II F II h T I O 'I fCf, TH I •; \W:; S I O N • 

CU~L F1\, THI, 'IPTION APE: 
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NON-RE CURR I NG: $1.0 MILLION 
BIi CONVERSION ENGRG 350K 
P•11 LVI 650K 

REC~RING $1.2 MILLIONS 
SM 75 650K 
B II 550K 

C. ALTER NAT I Vf 111. THOR SLV-2A ('it I TlilUT S<l.10S) PLUS BURNER 11 
i\lTH ALL BLUE-SUIT LAUNCH. LAUNCH IS AT PAO LE6, ITR BY Tl-£ 10TH AOG. 
lPGRAOING SM 75 TO SLV·2A <WITlilUT Sot.IDS) INCREASES TOTAL PAYLOAD 
LIFT•OFF WEIGHT TO 780 LBS CAPPROX>. Ofl..Y OllE ff:AVY P•11 CAN BE 
LAUNCf£D. ONE 1£AYY AN) ONE LIGHT POSSIBLE FOR COM81NATIOIIS IHICH 
INCLUDE AN AVERAGE WEIGHT LIGHT P-11. TIO LIGHT ARE POSSIBLE IN ANY 
CASE• Tf£ SL V•2A IS NOi CONF IGI.RED FOR Tl£ AGENA UPPER STAG£ AND 
WILL REQUIRE MODIFICATION OF ALL SYSTEMS CJ-ECKOUT STANDS Afl'l CONY£RSION 
ENGINEERlt«i. RETRAINING COST FOR AIR FORCE LAUNCH CREI FROM SM 75 TO 
S..V-2A IS UNKNOWN. r.osrs FOR THIS OPTION ARE: 

NON-RECURRING $2.15 1,ULLIONS 
PAD MOOS 600K 
ALL SYSTE\1 CHECKOUT STANO MOOS 252K 
BII/P-11 CONVERSION ENGRG 350K 
SLV-2A CONVERSION ENGRG 100K 
Bl I/Si...V-2A CONVERSION ENGRG 200K 
P-11 L V I 65 0K 

RECURRING $1.35 MILLIO"'lS 
SLV•2A 800K 
BURN£R 11 55iK 

D. ALTERNATIVE IV: THOR SLV-2A (fdTHJUT SOllCS:i PLJS SURN[~ 11 
V,ITH CONTRACTOR LAUNCH OF THE SLV-2A, A IR FORCE LAiY-!Ci-! C•'E'1, F'.)R 3URNER: 
II. P-11 RIDE CAPABILITY SA~ AS ALTERNATliE II I. COSTS ARE BASED ON 
~V-2A LAUNCH FROM SLC-2W, WITH ALL CONTRACTOR LAUNCH SUPPORT COSTS 
D,ARGED TO P-11. COSTS FOR THIS OPTION ARE: 

NON-REC~RING $1.S \fiLLIONS 
SYSTEM TEST AGE MODS 250K 
CONVEf~SION ENGRG 650K 
.SA~ AS 111 ABOVE) 
P-11 LVI 650K 
B 11 AGE 250K 

RECURRliG $2.25 ~iLLIGNS 
SLV-2A 800K 
BURNER JI 550K 
SLV··2A LAUNCH SERVICES 900K 

2. WHEN VIE\1/ED IN Tl-£ CONTEXT OF P-11 ALON£, THE TrlO"<AD SENIOR IS 
TH£ MOST COSTLY OPi ION. THE DUAL LAUNCH OPT! :ms S!-(11, LOlER cc,sTs. Ti.£ 
COST FIGUREf; DO NOT, HOWEVER, TAKE INTO CONSIDERATION THE ENGl''i'fc::RING 
AM) OPERATIONAL FLEXIBILITY OF THE PIGGY BACK SCH£~£ TO t\HICH I ATTACH 
ffiEAT IMPOF:TANCE. I, THEREFORE, DRAW YOUR ATTE"lTIO~ TO SOY!: PERTI\ENT 
~GUr-1:NTS NOT REFLECTED IN Tl-£ COST DATA. 

A. r1RST, P-11'S Wl-£N PUT INTO THE SAM£ INCLINATION ORBIT AT 
CNE TIM[ ?RESENT A MULTI-OPS PROBLEM FOR GROUND R[ADOUT FACILITIES. 
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ATTEMPTS TO SPACE DUAL LAUNCH VEHICLES WILL INTROOUCE ADDITIONAL 
SYSTEM COMPLEXITY. 

B. SECOOMJ, P-11 DESIGN IS BASED ON AFT RACk AGENA INST~LLATION. 
ANTENNA CONFIGURATIONS, STRUCTURAL MOUNTS FOR ANTENNAS, ANO P~EFERENTIAL 
CRIE~TATICN OF .. G .. LOADS IS PECLllARIZEO FOR 8\6 LAUNCH. INSTALLATION 
(f THE LARGER ROCKET MOTOR FOR DUAL LAUNCH WILL REQUIRE MAJOR STRUCTURE 
OiAN;ES A1'l REQUALI Fl CA Tl'.)N. 

C. THIRD, CURRENT P-11 VEHICLE, LAUNCH ASSEMBLY, ANO SPIN 
p,(CHANISM CONFIGURATIONS ARE PROVEN DESIGNS WHICH HAVE PERFOR'-£0 
RELIABLY. THE DUAL SYSTEM 'NILL BE OF UtllEMONSTRAT[O RELIABILITY ANO 
SJBJECTS TNO P-11'S TO LOSS IN THE EVENT OF' A LAUN:H FAIL~E. 

D. FOURTH, T~ P-11 CONCEPT INVOLVES A SERIES Of VEHICLES, EACH 
UNIQUE I~ SO'-£ RESPECTS. THESE VEHICLES ARE SERIALLY PREPARED F'OO 
LAUNCH. BY CONTRAST, T!-£ FRONT ENO OPTIONS AS DESCRIBED CALL FOR P-11'S 
TO BE LAU~HfO IN SETS OF TWO. THIS MEANS THAT VEHICLES ilLL BE PAIRED 
CfF IN THE DESIGN PHASE SO AS TO BE PHYSICALLY COlf>ATIBLE WITH EACH 
Ort-CR ANO THAT BOTH MUST BE READY FOR LAUNCH AT Tl-£ SAIE Tlfo£. T~Sl 
CONSTRAINTS MAKE THE PROGRAM MORE O I FF I Cll. T TO EXECUTE, ADO UJCERTA INTY 
ANO DISCONTINUITY TO THE SCHEDULE, ANO TENO TO NEGATE THE QRC ORIENTATICN 
THAT MAKES THE P-11 SERIES SUCH A USEFUl PART OF THE OVERALL SIGINT 
ffiOGRAM. 

E. FIFTH. AS A COMPLICATING FACTOR, THERE IS SOME 
lNCERTAINTY AS TO EXACTLY WHAT TYPES Of SPACECRAFT WILL BE t£EOEO AT 
LON ALTITUDES IN 1969 A~ 1970. Trf:RE VERY PROBABLY IILL BE SOM£ SPINNING 
P.11'S IN Tl£ MIX, AS WE HAVE FORECAST. THAT BEi~ ASSUW:O, I WOUl.O 
N:>T 'HANT TO RISK Tl-£ EARLY TERMINATION OF THE PRESENT Elit>l.OY\IENT OF 
P.11'S UNTIL Tl-[ REPLACEIENT HAS BEEN IDENTIFIED. 

3. THE SAFSP fY 68 FINANCIAL PLAN SUBMISSION, 3YE 66561-671 DATED 
8 MAY 1967, PROV I OED ARGUIENTS FOR THE 8\6 THORAD SENIOR DEYELOPIIENT. 
~GUt.ENTS F'.>R APPROVAL OF THIS DEVELOPIENT ARE BASED ON Tl£ f'Ol.LOIING: 

A. FIRST, TliE THORAD SENIOR fill PROVIDE APPROXIMATELY 1fi!l00 LBS 
Po«lRE ON-ORolT PAYLOAD CAPABILITY. THIS ADDITIONAL CAPABILITY WILL PERMIT 
ACHIEVIN:i ORBITAL l:',4CLINATION ANiLES UP TO 110 ANO MISSION LIFE OF 
18-20 DAYS WITH THE J•3 PAYLOAD. THIS COMPARES TO Tl£ PRESENT BOOSTER 
WHICH LIMITS ORBITAL INCLINATION TO A MAXIMUM OF 80 DEGREES f'OR LOI 
,._TITUDE DMU SUPPORTED MISSIONS Of 14 DAYS DURATION; HOWEVER, Ir A P•11 
IS CARRIED WITH Tl£ J-3 PAYLOAD, MISSION LIFE IS REDUCED TO SEVEN 
!DAYS (PRESENT BOOSTER). 

B. SECOND, I CONSIDER THE CAPABILITY Of' CARRYING SURVIVABILITY 
AIDS TO PROTECT Tt£ J•3 SYSTEM IN THE EVENT Of' ll>STILE ATTACK AS A 
11:SIRABLE OPTION WHICH CAN BE EVOKED WHEN REQUIRED. IHILE TtE M6 
ffiOGRAM HAS Tl£ BOOST CAPABILITY TO CARRY SURVIVABILITY AIDS CONSISTENT 
WITH THE THREAT MODEL FOR Tl£ NEXT 12 MONTHS, THE PllESENT BOOST 
rAPABILITY WILL t«>T SUPPORT A MISSION AGAINST ft£ TlftEAT 11000.. IN 
r::t 69. THE THORAO SENIOR, COlotil~O 11TH REDUCED MISSION LIFE IILL 
fflOVIOE WEIGHT CAPABILITY FOR SURVIVAL AIDS DIRI"' THIS LATTlR PERIOO. 

C. THIRD, DEVELOPIENT Of' Tl£ THORAD SENIOR IILL PROVIDE A NEI 
STAJ()ARO BOOSTER Of' I NCREASEO PERf'ORIMtCE TO OTIO AIR FORCE AM> NASA 
ffiOGRAMS, BOTH I ~ BE I~ A tel COMTEll>l.ATED. IT COC,..D LEAD TO A SECOtt) 
ltNERATION 8\6 J•3 PAYLOAD CJ••> WITH !CREASED PERFORfMM;E. 

-• IN SUMMARY, I RE ITERATE MY RECOIIIIEfllATION IN TtE f"f 68 SAf'SP 
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Fl NANC IAL PLAN I \J FAVOR OF TH£ T,-10.~AO ::;;~NIOI~ DEVELOPMENT. ALTHOUGH NO 
SINGLE UTILIZATIO~ NILL SUPPORT THIS JEVELOPMENT FROM A COST EFFECfll/E: 
STAMJPOINT, TH£ POTE'HIAL APPLICATIONS WHEN CONSIUE~ED IN TOTAL IAAKE 
THIS AN ATTRACTIVE ALTERNATIVE. 

PART IV. CONSIIJ:JlATION OF AODITf,JNAL SMALL SPAC'C:.,AFT. 

WE ARE EVALUATING THE RESULTS OF OUR SIGINT ADVANCED SYSTUA 
STUOY CONTRACT. IT APP~ARS THAT BY 1969 W[ ;JAY ,'j[ ENTERING A"' ERA 
OiARACTE,ilZEJ f3Y "HGH" SYSTEMS CABM TYPE> ANO "LOW" SYSTf.MS CSTRAW\iAN 
A/\0/0R A FAMILY OF 3~1ALL VEHICLES). THE P()S~i_,ILITY [X13TS THAT ALL 
l(~V-ALTITUDC MISSIO\JS CAN BE AS31 1'.~Ju ro SMALL VEHICL:S, SO'.•[ 11F 
.'1HICH MlCliT i3'" SPl"J'JIN:; ?•11'S, A/\0 OT,ERS OF WHtc~: '•~!GHT 3[ FA·'H• 
Cfd[t~TE) Tf-H~E-AXIS STABlLIZLJ vuw:.:_Es. /ff AF: E I/IT l~'(L:i·,.~ TH[ 
!IF l 'JITION rJF SPECIFIC 1-'-11 CCNFIGU~ATIO,S F(.H GAL:JJAR ,:,:;; A:·~ 
il:YJND, .'JHlLE /,E EXAMINC THE Pos·,1:JILl~l:S FO~ f'ff','/ SPACECRAFT • . i 
Tl-£. THC.HAD SUJ:m IS ',1.H AVAlLA3LE FOR CONTI\JUATlO'~ OF THE PIGGY 
BACK OPT Io:,; f"jl LE 1969-197C PER I CL, IT WJULO BE P::::U:JEtJT T.J FU--:::.lA>T 
msrs '.)NT~ ',A;1;; ~):-· T+)UBURNER II 1300SHY.~. 
SEC~ET 
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