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VEHICLE COMBINATION'S APPLICABLE

7O RECOMMENDED M/SS/ON'S

Z RECONNAISSANCE- (117L)

THOR + VANGUARD (EARLY EXPERIMENTAL FLISHTE)
ATLAS + YLR-8/

2 COMMUNICATIONS . o

- THORY (5000L8. F» STAEE - | :
TITAN ISTSIRGE+TITAN 209 STAGE + 15000 LB, /7 STAGE .
TITAN (FSTAGE + 11000 LE. R + /5,000 LB F>

3 MANNED SPACE FLIGHT | o b

THOR+ VANGUIARD (ANIMAL EXPERIMENTS ; DATA GATHERINVE) L7
TITAN [ STAGE + TITAN 2% STAGE + 15000 LB. F, Ty
TITAN 13 STHGE + QOO0 LB. F2 + /5000 LB. F>

& TECHNICAL DEVELOPMENT & EXPERIMENTAL SUPPORT
ALL VEHICLES APPLICABLE AS DICTATED &Y AIVLARD :?EO(//;?EME/VE' z
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DOWNGRADED AT 12 YEAR
INTERVALS; NOT AUTOMATICALLY
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POIMARY HEHICLE = COMBATIONS
KECOMMENCLD

1. THOR+VANGUARD 2" STAGE + WANGHUARY 3" STAGE
maéuf,om# F2 STAGE

TITAN 15T STAGE + TITAN 2*° STAGE +#5,000* Fz STAGE
TITAN 157 STAGE + 10,000% £z STAGE + /5/000# F2 STHEE
ATZAS + YLR-81 (PRESENT 117L)

A M A W N

NEW VEHICLE FOR SECOND GENERATION SPICE WEAPON
( GHEMICAL OR NUCLEAR PECISION BY 1959/60)
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BOOSTER AVAILABILTY

THOR
ATLAS

TITAN
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AVULABLITY OF APDED STHCES
RECOMMENDED A4S BUILOING BLOCKS ™
| 58 B9 6[(5 L,
SOLIDS
STORABLES
NGUARD 28 STAGE
F, QXIDIZER
(WEI6HT-15,000 LBS.)
F, GXIDIZER.

- (WEIGHT-110,000 LBS) -
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GENERAL CONCLUSIONS

T- POLSENT ATLAS. TITAN, AND THOP PROVIDE BOOSTER CAPACITY
FOR SPACC MIGSIONS OF POUMARY INTEREST FOR NEXT 10 YEARS.
PRINCIPAL INVESTMENT IN FIRST GENERATION SPACE VEWICLES
ALBEADY MADK.

2- DEVELOPUENT OF A FEW ADDED STAGES OF SHALL SIZE AS

"BUILOING BLOCKS* CAN PROVIDE, IN PPOPE®R COMBINATION WITH
THE BOOSTERS, VEHICLES FOR AlL SPACE MISSIONS FOP THE
NEXT 10 YEARS.

3 - e Gunoance SYSTEMS FOR PRESENT AND SECOND GE. 4’[.?47704/

ICBH AND (REM APE BASICALLY ADEQUATE 70 PERFORM THE
SPACE M/ISSIONS:

4 - DEVELOPHENT OF | ‘ravionss” FOP SOME OF THE VAR/OYS M/S'&'/WV.S'

(INCLUDING “PAYLOADS "FOR ANIMAL AND MANNED EXPERIMENTS) CAN BE
DELINED AND INITIATED NOw,

8- prscarch ano TECHICAL DEVELOPMENT REQUIPED ON CRITICAL

PROBLEMS AND ON BASIC SPACE PHENOMENA CAN BE XHNED AND
INITIATED NOW (OR THE SECOND GENERATION OF SPACE VEHICLES
AND SPACE M/SSIONS. | —-




BALLI

10,000

STIC. MISSILES

IREBM /MIIM
/COH 5000 N ML RANCE
WBH 1000 N M. INGE

EARTH SATELLITES

LUNAR

00 ¥ M IRBIT
00 ¥ M. 055/7

W), 000 V.M 517
28000 VM. OFBIT
00,000 .Ml DRBIT

MISSIONS; |
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TWFT7~ LG Y MOV

-3  COMFIDENFIL
EQUIVALENT VELOCITY ,ofowpfo
FOR VARIOUS MISSIONS-FT/SEC.

20,000

INTERPLANE TARY 'MISSIONS
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WK (RN TIME —F MW 45~ Y 2 ;

AT (TRANSTT TIME —~ 4 IWTHS - TEZE G770
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50000
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CONFIDENTIAL

40000

LINED D/Ns

50,000
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TZ0R CABABILITY WiTH ADDED STAGES

( OF SOLID PROPELLANT )

§848 4 7061

& RETURN TV EARTH

. IST STAGE 2% STAGE 3% STAGE
dwoy- 1 rr—[1Twe 1 WNGLIARD - 370 STAGE —
o =12 e SWNGUARD - 3% SDICE -
i ' I 8 | 7moe 4 WINGUARD - 372 STHGE | | WINGUARD - 3% STASE
B 4! Tioe GERGEANT -
- & __irwe T T xm-3a ‘ 1 VANGUARD - 3%°8TAGE
magad | o w3 § 'y B
INCLUDING s =¥ 8§ ‘ B
euwTANce 8 N S " §§ , |
/‘w e. %— -—8 ——%ig.-_. . —— —— s oo+ & - emret®
' N § § ¥
'~ TN Rl 3
¥ i-f
B | [ | _
. q L]
20000 4000 VELOCITY- FT./SEC oo N ”_
o 15,000 20,000 | 25,00 30,000
| VELOCITY - KNOTS
ARV

;
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W’: ‘ —— 4849 4 762R2 ,. i
THOR CAMB/L/W W/7 ADDED STACES

(LIQUID PROPELLANT 2 ND STAGES)

| ST STAGE 2 ND STAGE | 3RD STAGE | !
1 THOR ___ D WD 577 —
2 (700 775000 LB 77047 YANGARD 270 STAGE | HANGLARD 3 R0 A |
Aoy ' t 1 3|70 775000 (A EMGIRE | 75000 8 STRABIE —
o ! REDUCE RUL ANK M, VLR-8/ EMSINE X
f —1 & | 7708 /75000 L& ENGINE | /3,000 L8 7,-N#, — S
3 REDUCE RUEL TANK LLING| WERHT 15000 LB5 :
20001 .- 4. -§ 3.\ § -] N ___§
- 33Y § i3 83 g §
P?.YBLSOAD § °3x N NN : .
INCLUDING I 83 & 3§ X3 3 -
Guvbo.lgucz ;; \Q,& 3 § N *§ N § ,:
- N L. § oS 3 NI
10003 - N §; I § s. .%Q 3, k.__.§ (
kogo ; S . | . i
1000 30,000
- vsLocrrv FI/ssc
" /5,73?0 20000 - 25'000 2000
VELOCITY-KNOTS

o od

Wwhds7-e55¢3



8846 4 759 R2 |

ATLAS CAPABILITY WiTH ADDED STAGES

LEGEND
— 1 [ 430008 iumbaaby 2 STA6E 4575
5 | 9300 18 9Ta6E
4000 VANGUARD 2% STHGE ENSING
3 | 5300 28 5706
. YLR-81 ENGIME 15000 18 THIEVST
R 2000 s | 9200257, -Neg, STA6E 3000 U THier's 7
N]® 1200 L& STORABLE STAGE 4-1000L8 THRUST
'3
Qs 5 | SAKE 45 CASE O WITH ADDED
§§ | S | 40018 SToRABLE THEE 5-600 L8 THRUST
NS 2000 A N
) ) ‘2 > § . R :
3 Sy N § S & 4 O g
wol ¥ 8§ ¥ | e INUT © e
¥ §8 0§ 1  § & 8\ S 5 §3
f IY S N PR 3 / SN
D _ N
§ 3§ 8 T8 58

0 ) ~30000
VELOCITY-F. 7/5[6’
15,500 202m ' zslow 3a,looo
VELOCITY-KNOTS .
-ERbher— _

WhHsI-os585e3s
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PAVLOAD IN LES. ING. SUPANCE W
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4850 4 763R2

CAPABLITY WITH ADOED STAGES

STAGE 1

STAGE 2

STAGE 3

TITAN BoOSTER
AS /5”

T17AN STAGE 2

STIFFEY INIERTANK

STRYCTVRE

15,000 LE.
STORABLE
YLR-8/ ENGIWE

77TAN POOSTER
“49 /S*

777AN SIACE2

SI7FFEN INTERTANK

STRUCTURE

15,000 L8,
Fo =M
000 L8 7957

T77AN BOOSTER
209000 LB, ENEINE
STUFREN INTERTRMN. STR.

110,000L8 £+~ NHs
GOO000L8 THRS T

5,000 L&,
STORALLE
Y2R-8! ENGIE

7778N BoOSTER
PO8000 LB, EMEIME
SIHFEN INTERTAMK STR.

110,000 LB. Fo-Ni/s
8O, 000 L8 77T

2900 LE,
Fe-Nz
RN LB THAYST

< YT WITH
TREE

JTORABLE 4 7% S,

SAME AF
§ F00 LB
e FAME
] 1200 L.

IRABLE 57X 574

CASE &~ BT WITY

> 5500 MMI. PANGE
10800 N.MIL PANCE
00 N M SOTELLITE
1000 KM, SATELLITE

- JG000

000
VELOCITV - FT /SEC.

54000

5
il

20000

VELOCITY — KNOTE
o

25,000

26000

wysr-05803



| noneT- W ABS1 4 7bAR2
300 N. MULE ALTITUDE SATELITE

187 '
STAGE 2% STAGE | 3= gTAGE |, PATLOCR GUIDANCE
- .GUIDANCE | ¢
1 om0 /5 2 reveuro ONSIDERATIONS
. (3R0 ST46£) — & $0~/00 L 8BS % a_gt YINTHOR
2 THOR "A’l‘h 4m””“ (4 m“ca . /‘0”[‘“’”’20"7'1’“
- (3RD STRSE) e }2300‘400 28BS ’”l::l:t EUID. ON THO®
¥ N2
3| 7ol As s° | serceanr (10 curmncs, | ot ST
o .
4| Twoe wss | vawsusrs A | S5 I /0
. _(2#0_sSTase) 600 (8BS, SLOPAEL N MR STGE
5| /o0 /5,00048 srwea. —gwar cricry wets
. > LBS . YL R-8/EMINE -_— 1000 (8S. , o
\/6 ;” ”;/o% oomss | #7 /5000185 23 401, WITH PRES ICEM FRADD
. % — 2800 (8s. P X3M/ WITH Pets,
TLAS P W . '
V7 780057 STAGE “asis” _,-”,,;,‘;,g 055’ STORABLE PROPE(LANTS 1CBM ALLINERTIRC
8| svost 7S ATLAS Loshidd 1 WD T |
800sT StaeE S5 ss* Wr 9300 - '
== : as/s® | SusruNER ‘Ws/s”® P NH:L‘” _4750 L8S. CU/ININCE WEIBHTS
~| aoesrer asus TITAN '
V| oh oobds hunssr (TSR T STV ) Wé Wiy ¢ T 900288 mryma«-mlw”
ANt e | WoAgaies | W pesiowgecd B
5 My F2 Nz 10,000 L85 | POWER SUPPLY- 50453 .
el
4

CONHOENTIAL-

Wwysr-es8c3



HIGH ALTITUDE SATELLITES

A741 4 (73RE

(15,000 % 15Q OOOMUES)

FIRS7 STAGE SECOND STABE THIRD STABE MYLMD
_ (BuRYs ¥ TWO PERI0DS) | wavons_ uawves ™
THOR TNO PERIOD BURNING £30 L8.
vi 175 000LB. ENCIWE /5,600 LB WT THREE SIAGE SHOUL
THICKER FUEL TANK Fa- Wy BE APPRECUBLY BETTER
| ATLAS ATLAS '
2. BoaST STHGE SYSTAINER 9300L8. STRABLS 200 L85,
A3 /5" 4g 18” PROPELLANTS Isp =270 SEC.
ATLAS ATZA3 |
3. 8BoosT 97466 SUSTAINER V30048 Fy-My 260 .88
as 18% ‘as /e” :
T1ITAN TITAN 2958643 Is”
y4, BOOSTER WITH INTEFRIWK SRUATORE 1500048. WT. 1200 LBS
- A9 /8~ STIFFENSD Fz-WNHs
174N
VAR X /0,000 8. WT: 20,000L8 WT. 2700 485
ENG.UYP To 404000 (8. Fa - NH3 F3 - MWz

N PRECENT ARMA ALL ERTIAL CUIDANCE SYSTEM (460L8)
GINVES OKBITS W/T// W T 3OMILES ELLIPTTCITY AT 15 O00MUES.
 LEE0OMULS ELLIPTICITY AT 150, 000 MVULELS

CONHDENTIAL

—-SERREE:

WD S7-0583



. CONFDENTIAL- -
Wﬁ’fﬂ EALORATION OF SATELLTE 44/"0
RELNTRY ENVIRONMENTS

a2 ) BTVEC

ISTSTAGE | 2% STAGE | 3" STAGE | TRAJECTORY ,, PAYLOAD
ATLAS ATLAS .
B00ST $TR6E | SuSTANER NONE Vo= 2000 /7'/12‘! 20008
s 18" AS I8~ F
ATLAS ATLAS |
WL 93008 | OMATTTUE | 35008
80081 STa6E | susTauver -
ssre | s 15" W&Ia %o)J SATEUUTE
TITAN TITAN
WT 15000(8 | 300 Mt ALTITUDE
BOOSTER ‘A8 IS™ | 27 6TACE U$ I1S* : - 3800 (8
INTERTANK. A ~NH; . SATELUTE | .
TITAN WT 110,000 L8 | WI 20,0008 |300 Ml ALTITUOE
GopaLEe Akreae| T NHy o ~NH3 sareLre | 69900 L8
400,000 L8 EMGIVE

NOTE: 4 RE-ENTRY ANGLE APPROXIMATELY 2°~5 MINUTES FREE FLIGHT
2. RE-ENTRY ANGLE APPROXIMATELY 2°HRS TO DAYS OF FREEALT.

3. TIME IN ORBIT ~

4. TIME IN ORBIT ~

- WEERS

DAYS

SOUNET

ﬁBNﬁBENHAL

wd-57-0 583



MANNED RE-ENTRY TEST VEHICLE

RECOVERY SYSTEM - - TEUMETRY

oy J— - 600 (85 . EOUNPMENT
e sty cnire
FLOTHTION GEAR

PYE MARKER

7200L85
mnw
6T
G-LUSHION
KEATINE

- QPTRAL SIS7TEm

~————  HANGUARD
Znd STAGE EMSINE

HEAT SHIELP
250 LB

—LAMEIREr . wPs7-05¥¢3



ey : .GGAHBEW | e
MAW/VED RE-ENTRY STtV

ASSUMPTIONS

HEAT SHIELD
MATERIAL : 94ME A5 APVANCED 1CBM - AVA/LABLE CcY59

RECOVERY SYSTEM: CoOK SYSTEM IMPROVED

CONTRACTOR. : Z0508Y ONE IN PRESENT NOSE CONE
PROCRAN — TO USE VEVELOPED BACKEROMNG

FLIGHT PROGRAM: 5 FAY(OAD (APSULES
10 FLIGHTS WITH AVES 10 HEAT SHIELDS

10 RECOVERY 8YSTEMS
[Z MANNED FLIGHTS — /2 COMPLETE VEHICLES

_pONFIDENTIAC

D57-058¢3



CONHBENFAL

»

ST

K540 4 /53R2

MANNED BALLISTIC RE-ENTRY

DEVELOPMIENT SCHEOULE

cy 58
r

IMITIAL STYOY
8Y CONTRACTOR . : i

VEHICLE

Deg/ayN -
FABR/CATION -

RECOVERY

/A8 ¢ TEQTY -
8YSTEM CHECAOYT -
FLIGHTS

ANIMAL BALLISTIC

REENTRY

MAVNED BALLSTIC

ey 59 ¢r 60

1
]
{
!
]
.
]

cy ¢/ cy 62 CYés

70 FLINGH TS |

REENTRY

LSTIMATED ~ COST

- % 45 000000.

=

J——

Wwds7-05903
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MARACT

-

W MOV

4847 4 760 K

IS STAGE_ 2™ STAGE 84 STAGE __ |PAYLOAD “S75%%
i $0-/00 LBS.
s s, CUOMLEOMY g uamsusrDS | 1 vansuaro | 70100 L83
THOR XM-34 ‘g’,{,v %@fo 50 LBs.
R e | 0P | VASGID | 0 i
THoR 15000 L8S-STORABL 0
175000 LBS. YLR-81 -ENGINE
TRE rssmrsas | WEISG204 650 125
ATLAS ATLAS W7 9300 L8S 700 L8S.
BOOST STAGE AS I8 ° | SUSTAINER AS 16’ Lsp2270 -
ATLAS | s L8S.
800ST STAGE 45 16° %Ag@ %6 16° w;'zf'v?//o_,a 2,000 L8%
778N 7774
BIOSTER 45 15’ /wmgf%&mm:;r er@%ow 2,/50 LBs.
T e s | WT 10000185, | WT20000185. |~ 4200189
| THeUST 903000 LS. 2 > :

ICWEI THRU 3 seTween 10% AND mz'marmn::m

CASES S THRU 9 : POESENT 800 SUIDANVCE SYSTEM (175 L85.¢ 50 LS. PS.) WOULD PRODUCE C.E.R ON MOON = 70 M.
PRESENT RLL INERTIL CUIDAWELE (460 LBS.150 LBS FS,) WOULD PRODICE CERON MOOW & 7OMY.

wre—

wD57-oS'S’ 3



GONFIDENTIAL

- RenRETe-—

AZML B 676 R2

CYRCUMLUNAR FLIGHT & SOFT LANDING ON
EARTH (AERODYNAMIC DECELERATION)

PAYLOAD
I ST STAGE 2 ND STAGE 3 RD STAGE WOLUDING 641 *émm
| |770R 4s 15* ? VANGUARDS / VANGUARD fomﬂmmz?
V2 |THOrR | |
THRUST /75000 LBS. | w7~ /5000 (B (THREE SIAGE WD) F00 (B3,
e ;e Mk | A -NVH bE BETTER)
3 |A72A8 ATLAS W Q300 LB Iy
BOCSTER STAGE AS 15" | SUSTAINER 48 /8" STOCARLE PROPELLANTS 0 LB
4 |A7LAS ATLAS T 9300 ¢8s.
| BOOSTER STASE XS 15”| SUSTAINER 4S 45° FuNHy (250 L8B3,
V'S5 |7/7AN 774N | |
BOOSTER 48 /5" 2 NO STAGE X5 45" W7, /18000 LBS 1350 LBS
YNTERTANK STHFENNG " £ NH, |
V6 |7T/774AN .
BOOSTER AIRAAME W7 10000 LBS. NTT 20000 LBS. 2700 (B3

AS /S ° THRUST MQAWLS) £,

-A///;

£a-Wts

KEPANCE CONSIDERATIONS

CASE 7: TROCCHIDIVE IV 13T STHSE. NECLIGIELE FROBABILTY OF MITTING EARTH ON RETURN.
CASES Z-6:PRESENT RADIO SHIINCE(170LE.750LE. BS. )W TR BIIEE (288 FOR LASEZ)
WD PRODUCEL 700 MILE ERROR IV DISTUNCE FROM BACK OF MOON.
ERROR OW RETURH 70 EARTH WOULD BE ABOUT X 800 MUES® ONEARTY

CROSS SECTION,

ERROR IV MIPACT PONT WOHLD BE CONSIAERABLY WQ?R

BT

CONFIDENTHAL

WP FT-¢SEoI—i
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CONFIDENTIAL—  —mnas
SOF7 M/VW/VG m HOON

A745 4 677R

18T STAGE | 20 sTAGE | 3% stace | LANDING | B aamnce
B (ineum Boger o) | DECELER STAGE | DECELERATIONN
THOR Wr-/15000 L85 |
THRUST /7500042 ~ NHs3 NONE-3 STAGE | 650 LBS /80 L&3
THICKER FUEL TANK | (INCLUD BOOST 6U10) | w0 BE BETIER| STUMBLE PROAELL.
ATLAS ATLAS WT-9300.85 | 700,85
so0sr smace s s\ susranier 4ssse| STOREE PPN cropurss peorect) P00 4F5
ATLAS ATLAS Wr-9300 488 2000 LES 600 LES
BOOST STRAE AS /S| SYSTAINEE 4S/5* Fa-MHy STOCAE PRO YU
TITAN TITAN
B00ST STRCE US IS\ 200 STHEE 49 15* | WT-/5000 LBS - 2150 75085
| WTERTRNK BEINFOPCE] [ ~NH3 STORABLE PROFELL.
TITAN ’
AIBFOAME AS 19 | WT-110,000489 | WT-20,000483 Q@200 LBS /400,88
\EwEPrO 1000001 2~ M Fa-MHg STAPABLE ARAPHL.

X CEP ONMOM = 70 MY WITH /7048 RADIO SYSTEM +50108 PS IV LAST

BAIST STHGE, DECLLLRATION GUPRYGE SYSTEM- WEIGHT ABOUT 40LBS
FOR IMPACT AT LESS THAN 20 FPS CARRIEO N FINAL SIAGE

conFRENTR-

-

WP57-c5803
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___ CONFDE g
S/ MW WMM mpm 70 EARTH

W

azhh 4 L8R

TE¥
BASIC
TERAMINAL
VEHICLE STHeE | SHIDANCE
‘ RUELS Ly
ATLAS s il suSmmeR T 9%00L8.| 2000403 | 820L85.| oxp e
z. - “49 /300 “49 /3" &"””J 5-””’ 5.””’ ) ¢
3.| mTaN s s8>  \srwvrERzanK | g gy | STaLE | somisie | 120 cB.
. STIFFENED 2503\ rerrELiavrs |\ AL
AATE ‘
WELHT W1 20000L8| 4200 L8%. | 170048,
1TA p o ] 4 4 .
vif | TITAN 4s/9” /%zs KeWhy | By | Bty | 520 28.
ENOINE |
WE/ENT NE/ENT wEwRnr |
UBE MUK |, 500000285, soa,000 L8s. |sao00 cas | JEXEHT | HEAWT
O.| Soie ediasssce | itvies. |shanies iy | sy | 307042
| HE onRE S| TR, BNy (a0 83, | 6,000 L83

N GUIPANCE CONSIPERATIONS :
7. PRESENT RADYO SUIDANCE SYSTEM /N 3RO STABE WOULL &IKE 70 M/ C.E.R ON MOON.
2.AP00N LANDING SUYPANCE SySTEM~ SO LBE IN PECELERATIONV STASE
I, WM HOMING SYSTEM IN MooV fft‘”&‘ STAGE . NO WEIBHT OR ACLORACY ESTIMATES AVAILABLE.

-CONFIDENTIAL

whrs7-058i3




~

3
¢
5.

- PAYLOADS (/INCLYONE TERHMAL CHLANCE
MISSION E e st s | B ve | A | e
| ; wO[ 15000 LR Fy-WHy | ATZAS SUPONER_|ATIAS SCETANER |TT7TAN 2% S50 T 000 28 W K- ¥,
: L AONE | 4300aa twnsais 20| SI00L8_F; W Wy |75000 18 Wi F5#N3\20000 LK WQE
A veaes | |V 400488 | #50L88 | 1100 L8S. | /300(88. | 2900 L8S.
BEACY Y MARS v / . v
ATOSIHERN 290088 | 270488 | 660L88 | -B00LLSK | /450 L&
y v v
ATHOINERSC 300488, | 3F0L88 | B820L88, | 950 L&S | /1800L5S,
pecécanTON | | |
priippisiioitl I sty 74000
RETERN ATHOSMENC |
DECELERATAW h PR oy
4
O MERCURY | W;_ :._ %0 ﬁ:&'
MMMMII’M: AUES AND VENUS AN SISEM (2 FPS.CUTOE VEOGITY ERROR) WOLILD CIYVE

INTERPLANETARY MISSIONS

w

4747 &4 K79 RI

APANP clmmce
AU OF MO0 MAKS. WENCE A SHALL NOWNG CODIECTIN WD JE SUFFIOENT T2 WIT.

coNFIDENTIN

w
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Prletl=Y : .
! OL-240 Copy A

T Aea s e e m— e et ca oo .
TN L ere i evem—— e e ek e m———

INTERPLANETARY G'V/M/VCE

_ INITIAL OR LAUNCH PHASE

FPRESENT /1CEM SYSTEMS ARE ,40(:'0(/472‘

MIDCOURSE GUIDANCE

EARTH RADAL
LONG BYHYSEL/INE LAL/O
EARTE, EMOON TRANSPONDELS

TRANSFONDERS QW FOUK, SATELLITES

FLANET 7TRACKEC
STAR 7TRACKER (OFTICAL O MVFEALELD

S 7RACKER

TERMINAL SYSTEMS
SENSIMG FOP AROPER APPROACH | OPTICAL O RALAR)

CALOULATION £ MANEUVER FOP OG/TING OP CLOSE ARAPG4CH
ALTIMETERS £ RETAROIVG THIRUST FOR SOFT IMAT

ST

AN

WPs7-058%03
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4843 4 756

MARS EXPLORATION FUCSIMILE

100’ DISH
ANTENNA

IADI2-c580.3



LEBVEw )

DATA TRANSM/SSION PROBLEMS

Z TYPE OF DATA

A 7V
B. AACSIMILE

C. ANALOG OR DIS/TAL MEASREME ™

Z TRANSMISSION METHOD

A

mo O o

REAL TIME

FAST RETURN
SOW RETURN
DELAYED RETURN
CAPSULE RECOVERY
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4833 L 748

" A ] ™o,
iy f .

PROBLEM AREAS

ASTROPHYSICAL & PLANETARY 6‘0/1/5‘74//73'
A ASTRONOMICAL UNIT
B INTERPLANETARY DUST & METEORITE DENSITY
C. PLANETARY ATMOSFHERES

COMPREHENSIVE STUDY OF TRAJECTORIES § MISS COEFFICIENTS
SOFT LANDING PROCEURES § CORRESPONDING GUIDANCE REQUIREMENTS
LIGHT WEIGHT, LOW POWER COMAUTERS |
PROPULSIVE ENERGY REQUIREMENTS FOR MID COURSE OR
TERMINAL 6UIDANCE

ORGITAL STABILITY OF TRANSPONDER SATELLITES USED /N
LONG BASE BUIDANCE SYSTEMS |

MILLIMETER WAVE COMPONENTS FOR LONE DISTANCE
TRANSMISSIGA

HIGH EFFICIENCY ELECTRICAL ENEREY SOURCES

TERRESTRIAL COMPONENT TEST PROCEDURES

d

wPs7-¢c358e3



5025 4 8391

DRIMARY COMBINATIONS RECOMMENDED
W/ITH PRESENT BOOSTERS

L THOR + HANGLURD 2no STAGE (+ HAMSUARD 3o STAGE)
2. THOR + I5000L8 F, STA6E

3. ATLAS + 9300 LB VANGLARD ENGINE STAGE [MANNED
REENTRY ONLY )

Q. ATLAS + PRESENT 1/7-L STAGE

5. TITAN [sr STAGE + TITAN 2wno STAGE + 13000 (B £ SIAGEL.
- 6. TTTAN /sr SIA6E + 110000 LB £, + 20000 LB F, STA6E.

WPs7-c¥3¢3
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484k 4 757TRL ¢

/:'4#1/[}’ OF ADD/TromaL SMG&S’ fG? PRESENT WKS

EXISTING  ANGLARD | HMGHARD 2 STEE B /V[/t' MM‘ f /zm
STAGE 2 ENGINE ¢ ) NEW TAMKE

KW 77N 200 S0
A(IVMM' ¢ JAMS
STAGE WEIGHT I r
NOM/INAL -LBS i 3800 | @300 | /5000 | /0000 .
ALTERNATE48S - - _ — 20000 /50 000 £
PROPULSION | k-
ENGINE VANGUARD ST6 2 | HINGUARD Zni SIAE,  VEW fM//It‘ NEW ENGINE E
PROPELIANT _ WFNA -CDMH _ WA -UomH __fz‘/v EVH; ox
RESSLIOE FED THAR = O | B | AT
THRUST-IBS Tt 7700 T 7700 ‘ 75‘—00 8000 Y
g{;lffc I,os'/ égg ... 210 17 370 | 370 '
AMEBER PRLSS - o 200 | (20 _]| 150 .
TURBOPLMP FED T A _
THRUST 185 R — R 135000 /3
Lp SEC T — - - 370
MBER PRESS -PS7 .~ - o - 250
EXOANSION RATIO _ 20/ 1 zoz o 30:/ 25y
STAGE USED WITH BOOSTERS , THOP 7/-/0/? ATLAS THOR, TITAN TITAN

TITAN SUPER TITAN

WhHs7-056¢3



OEVELOPMENT OF .400/7/0444&
STAGES FOR PRESENT BOOSTERS

1. VANGUARD STAGE II - AVAILABLE ON 60 DAY NOTIEE -WO DEVELOMENT REQUIRED
2. STORABLE 9300 (B STAGE VINGUARD ENG AVYLABLE -STAGE LEVELINANT (05T ~B 3 MILLIW

SIAGE DEVELMENT TImE ~ 8 MONTHS,

3 FUORKE 15000 (B STAGE- ETmuED o5 # 8.0 Ml

6.0 MU ENVGINE
20 MILLIOW TAEE £ SYSTEW INTEGRION
[ 2esen conpmenm & mzamr. .
(omomein momie e — t §
L zae mjﬂ_ﬁ - | &

R s T 2
W o s L2 R

A B L o s | oy e

¢ Fluoeme //0000 16’ .57/762‘ -[57/444/?0 as7 55’0 M
O MILIY FOR ENaINE

(R e ¢ pororr | 10 MILLIOK FOR TAMK & INTEGATION S
' R sbunibad _}mm 4 tmr —1m(m % §

A

O B st e e o o

- Z VR
b .. -4

“CONFIDENTIAL-

Wps7-058¢c3
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“TIAL -

[V .

BOOSTER AVAILABILITY

58 59 €0 61
N T T I O

/175,000 (8BS
THOR EE ’

ATLAS

- TITAN A,

. ~
¥oo.000 (b )
N

wd-57-c>¥e3




BOOSTER AVAILABILITY
ADDED STHGE AVAILABILITY

" THOR R R
V%I'EIA%E ) | I o —
15000LB F,STAGE | | msimese

.ATLA ; ‘ B33 | REER

TITAN N st S746E€
Jst & 2nd STAGE

150001LB 3xSTAGE

110,000LB 2"°€ 3% |
STAGE COMBINATION | seenes.

_ i wDs?2-05803



E

VEHICLE COMBINATION'S APPLICABLE
70 RECOMMIENDED M/SSION'S

Z RECONNAISSANCE- (117L)
» THOR + VANGUARD (EARLY EXPERIMENTAL FLIGHTE)
ATLAS + YLR-8/ |

2. COMMUNICATIONS
THOR+ [5000L8. F» STHEE
TI7AN (ST SIRGE +TITAN 299 STAGE + /5000 LB, /5 SIAGE
TI7TAN [ STAGE + 119000 LB. F» +20000 LB. />

3 MANNED SPACE FLIGHT
THOR+ VANEUARD (ANIMAL EXPERIMENTS ; DATA GATHERING)
TITAN (3T STHGE + TITAN 299 SIRGE + 15000 LB. £,
TITAN (ST STAGE + I1QO00 LB. F2 +20000 LB, Fz

4 TECHNICAL DEVELOPMENT &EXPERIMENTAL SUPPORT

ALl VEHICLES APPLICABLE AS DICTATED BY AIVLOAD KREQUIREMENTE
FOR EXAMFULE. ATIAS FOR IN/TIAL MANNED REENTRY 76575

5027 4 841 R4
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CONFIDENTIAL
PAYLOADS £GR _SPACE MISSIONS

CIince U.qu STAGE GUIDANCE WEIG
300 N /ﬂ/ IMPACT ON \AROUND MOON\SOFT LANOING \AERD LANLIG

SATELUTEX| MOON x | AND RETURKY ON MOONE| ON SURS K ;

THOR | |

T VANGUARD 600 | — — — —

STAGE 2 LB8S
THCR ' .
o STHCE2 226;%0 . 650 | 400 /60 290
TITAN + | .
;z‘,_ STAGE 3 53’9030 ar50 | L350 | 750 | b0
TITAN BOO X

Fz‘i’iz%ESO STER /gggo 2200 | 5700 | /900 | /(250

% UsINeG PReseNT ICBM GUIDANCE, DEDUCT 225 LBS. FROM THESE PAYLCADS
% ToEsenTt ICBM GUIDANCE PReVIDED IN T 3 R0 Siace, LANDING GUIDANCE EST. AT ACLEs
Fdx VW T T CF O TERMINAL G UIDANCE 3YSTEM MUST BE DEDUCTED,

;2 -

L | WDs7-058¢3
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LARGE MILITARY SATELLITE Vf///czfmmfp)

SATELLITE STAGE

PAYLOAD IN 20,000 M. ORB/T = 20,000 LBS.
RECOVERABLE FAYLOAD = /2000 LB,
CRISS WE/BHT = 49,000 LBS.
I RD STAGE :
WEIBHT (TMCLUDING LATER S7AHBE) =/150000 LBS,
7HRUS T~ =/35,000 L5S,

ENBINE-F-NHs OR Fa-NyHa WITH TURBOFPINIP
(PRESSURIZED FO000 LB, ENGINE PLUS TURBOFUMFE)
THRYST CHAMBER AVAILABLE FROM FPRESSURIZED ENSWE

ESTIMATED EMBINE DEVELOPMENT TIME — £YEARS

LSTIMATED LNGNE DEVELOPMENT COST — %50 MILLION
2ND STAGE

WEIHT (INCLUDING LATER STABES) = 599000 L5S.

THRYST - = 405,000 LBS.
PO SYSTEM- THREE 135000 L& JA’ﬂmﬁffmws' A
/&-%; OR F-Nol e

ESTIMATED SV97EM DFVi TIME  SYRS. TOIAL -7)R AFTER 370 STASE
ENONE AVNVLARLE

ESTIMATED SYSTEM o:’rﬂmm Cos7 20 MILLION (372 STAcE)

18T STAGE

WETBHT (INCLYDING LATER STRELS) =4, 500,000 L8,

THRYST - =2 ow,wo 28S.

ENGINE-TWO 1,000,000 LB LOY-RP

/447&?//472-‘-% SXON0 LB, Lox-£#F)
ESTIMATED ENGINE DEVELOPMENT T7ME L =R YRS
ESTIMATED ENCINE PEVELOFMENT COS7 S35 M/ILLION

~SEMOREY--

. — o

eewﬁﬁfﬁﬂﬁ'\ | WPs7€ 583



JAN

58
vaNeuARD smzmm

—ELIG VECLES | |

D:wm&ﬂvr

L L

RE . -;zm)’ m
19,000 ﬂWR/”f ary m FOR %7214/” fﬂp MAW? M/%/WS'
i wf_”&{"”mm—_i?m-m'—_]l | '

‘ MANNED RE-LNTRY TESTS ON ATZAS, .mmfp .su%:u/rt 7ES7S

e LT

~

T

AR FORCE M/l/Z'ﬂRY SATELLITE
4 SFACE TECHNOLOGY PROGRAM

sm!zmz a

’ mﬂ”‘fﬂf

nmm

ANIMAL RLISH,
| reraw Ah (5000 b2 cromase 32 5

—

CE . M_/J ITARY SRTEUNTES

T anmansme Aoy,

- [Taawes aAm.

§ 3v

FLuopINE 2% :
sﬂﬁmrs. MEN %p MOUN.

1
| |
| TITAN %/ID
L MANNED

[ nnijim ENCING

7/
DEVECOPNINT

g

: . !
]
1

; W flrl/l/ﬂfy 947221/77:" com.

B —
L___waP

/V/C’Aﬂﬂ//

MEN 70 MOOW AND RETURN. UNMANMED 70 ,mtﬂ

[ Tumso mmm’

[00sTER) '
o

I
I
i
!

NNy AV

AN __BMMF ..... -1

i
MILITARY SATELLITES.
MARS, VEWuS

IYGTEM, RETALIATION WEA
WO RETU

.9)'

-—

f SNAR UNMANNED
S

w.
.

»
PYRIEE :binlf

(1]

EXAORATIONS,

|~ RIGHT TEIT  Vewrcied
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UL TERpgE

AF MIL. SATELLITE & SPACE mc///vozoay CAUENDAR
66

JANS8 59 60 6l
INTERIM PROGRAM wnu”ﬁnmvmmo comone

. “R'— ' : ’ 5022 A G36R-1 l

EfJ_IJIIIIH R e ——f——— >
Xdo RECHVERAELE ‘ :
NML | SaEzerE 7£8578 : . ’© N
oRBIT, ey ‘
, mo/v N
EX'II'ENDED PROGRAM WITH 4 NE\ﬁV_SYSTE MS -
7 W/? Wlf# !muum m Hi— — —}— — ~—{ ~» \
FLVORINE Zaoms. Ae m‘ oo noves - JAY
FECOND SIREE ™" mnaw seases tows fov
2. MANNED RE-ENTRY ||||||nlmmnmm————j\/\
TESTS ON ATLAS wlir i )
| | RELNTRY  SATELLITE =
i | . A
I SUPER TITAN T ”L'J”“H T N .
WITH FLUORINE _mj' M_I.'cs o L l{/ﬂ»fmfp ]
2N g 380 STAGES Lo st Sarsire sine swaiwse | 7S
& LARSE ‘f‘-‘- > X |
Twmrary | - | ﬂ N
mmllff COMMYN/ICATIONS FATELLITE | ' l _I- l l I L '
,, ANAED LAVARANYA,

CONFIDENTIAL
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W cemeaar cometusions

1 - PRESENT ATLAS, TITAN, AND THOR PRPOVIOE BOOSTER CAPACITY
FOR SPACE MISSIONS OF PRUMARY INTEREST FOR NEXT 10 YEARS.
POINCIPAL INVESTMENT IN FIPST GENERATION SPACE VEHICLES
ALREADY MADE.

2- DEVELOPMENT OF A FEW ADDED STAGES OF SMALL S/ZE AS
“BUILOING BLOCKS* CAN PROVIDE, IN PPOPE®R COMBINATION WITH
THE BOOSTERS, VEH/ICLES FOR AlL SPACE MIESIONS FOR THE
NEXT 10 YEARS. |

3 - THE GUICANCE SYSTEMS FOR PRESENT AND SECOND GENERATION
ICBM AND 1RBM APE BASICALLY ADEQUATE TO PERFOPM THE
SPACE M/ISSIONS

4~ DEVELOPMENT OF “PAYIONDS " FOR SOME OF THE VARIOUS MISSIONS
(INCLUDING “PAYLOADS FOR ANIMAL AND MANNED EXPERIMENTS) CAN BE
DELINED AND INITIATED NOW.

8- BESCARCH AND TECHNICAL DEVELOPMENT REQUILED ON ap/r/mz
PROBLEMS AND ON BASIC SPACE PHENOMENA CAN BE DEFINED AND
INITIATED NOW FOR THE SECOND GENERATION OF SPACE VEHICLES
AND SPACE M/SSIONS. wen

WwpF7-05¥c3
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F\59 PROGRAM 4
SATELLITE ond SPACE TECHNOLOGY

.f}ws'”iiooswk. i " ful. EXPENDITURES

THOR @ ADAPT VANGUARD 2 STRAGE 1o THOR § 3.0 ~“Millions

THOR-TITAN @ START DEVELOPMENT of FIUORINE 222 STRGE 4.0

— 10,000 Ib, THRUST,, — PRESSURE FED ENGINE

NNED RE- ENTRY

ATLAS @ INTIATE DEVEIOPKENT of MisrVEHICLE 2.5

'TITAN @ ITIATE DEVEIOPHENT of B INGINE 3.0

Pt SO . . , tpndeimduiiak it

LARGE @ EXPAND DESIGN STUDIES f: “g‘:fémes 1.5
52}"’}'#( VEHICLE @ INITIATE DEVELOPMENT o? %3:351‘;'&:‘.’:;’;“{“‘ 2.0

-

TOTAL S5 PROGRAM EXPENDITLRES 16 Aero

SRR
mNFlgEN-HAL\ , oD 57-c5903

- —
Lradt S
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