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Photo Number 13425

Wood and platic mock-up of Acquisition Optics
Subsystem
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Photo Number 13427

Mock~up of Acquisition Optics telescope

from eyepiece end with covers removed to show
arrangement of optical elements~-high power
mode
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Photo Number 13433

Wood and plastic mock-up of Acquisition
Optics Subsystem Telescope
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/ D" TESRET. SPECIAL HANDLING
. FIGURE 1

RENDEZVOUS INITIAL VEHICLE CONFIGURATION
(DUAL COMPARTMENT LABORATORY)
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"D SEOREL SPECIAL HANDLING
FIGURE 2

RENDEZVOUS/RESUPPLY VEHICLE - "VERTICAL!' DRV ARRANCEMENT
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DI SECRELSPECIAL HANDLING
FIGURE 3

RENDEZVOQUS ORBITING VEHICLE FUNCTIONS

(NOMINAL 60 DAY RESUPPLY CYCLE)

DOCKING & SEPARATION PLANE-

RRV FUNCTIONS

RESUPPLf VEHICLE . RENDEZVOUS INITIAL VEHICLE

(DUAL COMPARTMENT LABORATORY)

RIV FUNCTIONS

o CREW TRANSPORT VEHICLE ] LIFE SUPPORT SYSTEM

e ACTS PROPULSION

o ATTITUDE CONTROL REFERENCE/
ELECTRONICS

o PRIME POWER SYSTEM :
o LIFE SUPPORT EXPENDARLES o = COMMUNICATIONS AND.DATA HANDLING
o DATA RETURN SYSTEM ENVIRONMENTAL CONTROL
o SUBSYSTEM SPARES/REPLACEMENTS e HROSYSTEM
"D SECRET SPECIAL HANDLING -
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FIGURE 6
2 MAN DUAL COMPARTMENT LABORATORY CONFIGURATION

(COMBINED MISSION)
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HANDLE VIA BYEMAN SYSTEM ONLY

“SECRET/DORIAN

OPTIONS FOR RECON MISSION MODULES o

b)(1)1 4c

MANNED OR UNMANNED
MODULE WITH MANNED RESUPPLY

MANNED OR UNMANNED
DORIAN MISSION MODULE
WITH MANNED RESUPPLY - -

e

OPTIONAL
_ - "RESUPPLY MODULES FOR

/} - ADDED LIVING-AREA.
| ‘ e

' * MANNED COMBINED
MISSION MODULE i
WITH MANNED RESUPPLY

B)(1)1 4 iﬂ . ‘:I',.

ADAPTER SECTION

*CAN ADD NUCLEAR POWER MODULE OR OPTICAL SEARCH MODULFTSE.eR.EI‘I D o RIA N

HANDLE ‘VIA BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY

§ECRE~‘F/DORIA§I

SYNCHRONOUS ALTITUDE
COMMAND POST

ADJUSTABLE 25 KW
ROLLOUT ARRAYS

=
. S
|

RESUPPLY MODULE

COMBAT INFORMATION CENTER™

— LIVING QUARTERS

GENERAL QUARTERS AND

HOUSEKEEPING 8/8 - F'\\I?,OC.IGNG PORT

- SECRET./DORIAN

HANDLE VIA'BYEMAN SYSTEM ONLY
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HANDLE VIA BYEMAN SYSTEM ONLY
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TSEGRET SPECLA HANDLING

TECRET SPECIAL HANDLING

P



NRO APPROVED FOR RELEASE 10 JUNE 2014 )

"\ :

—t?

MSPECIAL 'HAN-DLIING | . : ‘4 W Hgi,‘ 159

‘ o Y
A5 S/Q 0 MO0 | i

Fx0gve
500.0 A v
——,__. 228,20 ‘




Lo e Pi NRO APPROVED FOR RELEASE 10 JUNE 2014

! \\\V.. \-1 e

PR P
B !
v ' E 1

S PO | 1 - =
g 4 ) LY

1 ke . : e

i e AU it Ly w

. i l.

¥ ' ¥EE-65- Y21489-pnyy WHS ) IQ y
ey ;“"“ c*:»r ‘ - le
/ /’ g/;:g? ﬂ LRy ‘-‘—/’f,’e/é V i}’/ i P s

EASELINVE (f //”0/{‘}/7/'0/?)" Ve ’}”fé’l &

REACTION s | | /&“ﬁé Efécﬁ%‘d"r\ucs ~ i
} o “ k ! |

\
B T
- i

&

P R e H e .
. : (R AT i ) N . . .
N i : T) “ i s i o, :
. \n,q ' ; : § ! ~y 0 et e ,
. - : T .
. (\ / . ; A k‘ ’ . "
! : i o, B :
B . . i . H -
: \‘"\ .;‘. ., . P s Nt H ool L ]
. (,.' - o : K : .
. :
. LJF R

i : i TV ey o
t . METEN EEPTIN K
S X " M v [ L e " . i
e ] i L By , .f
(AP ( \'- M

T e & .25 cas - ° 05 ﬂé‘é‘ /’0/A’f//VG 7&45@4/;’05
DR O 6-/00 (55 : O QOOF OEG/SEC FATE TOLERINGE
O KALVATION COOLED O JIGLTTELE, IO0ED MANVHAL AND AHTOMATIE
S HVFERGOLIC BIFFOFPELLANT O COSEUTER INOFENOENT ELECTIRONIGS ; HORIZON i
Q BOLHLAR GviTS DENTORS AND BME FEFERENCE "

' |
AERQSPACE CORPORATION @ . ' '
-~ _;_..:.M (\«f} P
) 4..' 5 "4 L..a e f. L'\ &

— 2




NRO APPROVED FOR RELEASE 10 JUNE 2014

/ | R “SBSRET - SPECIAL HANDLING

"MIRROR TECHNOLOGY

e PRIMARY AND TRACKING MIRRORS
‘e "EGG-CRATE" CONSTRUGCTION °
© MATERIAL - FUSED SILICA
© WEIGHT - 1020 LBS., EACII
° THICKNESS -
FACE PLATE 0.9 INS,
BACK PLATE 0,5 INS,
CORE : 0.22 INS,
e OPTICAL TOLERANCE -
1/10 WAVE LENGTH

_(‘

) ‘}/_ EGG CRATES
/51/0. 5 INS.

-
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MSPECML HANDLING WG - § ¢
))Z/ d
TRACKING MIRROR GIMBAL SYSTEM '
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‘ BLOCK DIAGRAM
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ATS - ACQUISITION & TRACKING SCOPE
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- SPECIA[ IANDLING
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» ADIRECT VIEWING AND TRACKING SYSTEM
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() | TBESREL - SPMCIAL HANDLING

R

ACQUISITION AND TRACKING SCOPE

FIRST LOW POWER GROUP MECHANISM e T

M e SHEAR MOUNT TRANSITION
— [,,_n\ \/\f—EQT\)Rc STOP MECH I\IVHJM / F\_BQ\/\/ ASS
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ZOOM DRIVE MOTOR "
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P
w

o~
FILTERS

EYEPIECE ¢ WEADREST —

CHARACTERISTICS:
APERTURE 8" - 1q" | ‘
ZOOM RANGE 60X - 120X | MAX. GROUND RESOILUTION ~ 3!
FOV 15X - 4° . WEIGHT ~ 500 LB
- 120% - 0.5° | .PEAK POWER ~ 500W

~STSREL. SPECIAL HANDLING
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SECREL - SPEUIAL HANDLING

WIDE BAND READOUT
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< UNPRESSURIZED COMPARTMENT

%E:L SPECIAL HANDLING

T hrix_s{cer Sectors
Fuel Cells

! Propellants
Cryogenics
Heat Exchangers
ECLS Pumps

Crew Transfer Tunnel

LABORATORY VEHICLE ARRANGEMENT

s}oNQr‘ SPECIAL HANDLING

W 1434%
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PRESSURIZED COMPARTMENT

Consoles & Displays
Crew Equipment .
Camera

Film

Film Handling

Processors

" DRV's

Computers
ATS

EC/LS

Telemetry, Tracking,
Communications, Voice

ACTS Electronics

ST- 104
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STRUCTURAL ARRANGEMENT e

COMBINED RADIATOR TUBE | , Pra
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WHS - 159
- Pg 19

TITAN IIIM DESCRIPTION

MAJOR FEATURES
~ PERFORMANCE
32,800 LBS @ 80°-80/130 N, MI.
- TOTAL THRUST AT LIFTOFF - 3 MILLION POUNDS
- 7. SEGMENT SOLIDS
-~ CORE - 2 STAGES
. NO TRANSTAGE
STAGE 1 ENGINES - 15:1 NOZZLE EXPANSION RATIO

- REDUNDANT FLIGHT CONTROL SYSTEM

- DBOOSTER INERTIAL GUIDANCE SYSTEM DURIMNC ASCENT

{BIGS)

- GEMINI INERTIAL GUIDANCE SYSTEM BACKU
(GIGS)
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. _1A35 FLUTTER TEST SPECIMEN

Figure 2
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SPECIAL 17

oo

: 'ﬂ[f\ ! Systems Applications Ofﬁce

4-2-66 // -

s . e S

\

LARGE CORE TITAN III

® PAYLOADS (i = 80°% 80/130 ORBIT)

.. LDC 1/7 SEG. --44, 000 LBS.

«« LDC1 & 2/7 SEG. --50,000 LLBS.

® TIIC (U) DEVELOPMENT PROVIDES

.+ 15:1 NOZZLES

|
»
|
»
|
i
1

.. 7SEGMENT SOLIDS 10" DIA. STAGE H\\;"
l
|

SKIRT — |
® LDC 1 CHANGES )

STRUCTURES 15' DIA.STAGE I I

R e il

PROPULSION SYSTEM

CONTROL SYSTEM ‘ 7 SEG SOLID —}

4 THRUST

S
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15:1 NOZZLES i Ab II:&
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SESRET - SPECIAL HANDLING

RESUPPLY VEHICLE DESCRIPTION

(TYPICAL 60 DAY DESIGN)

~

.WM

A

\

ACTS NOZZLE ASSY ——

E—

RESUPPLY VEHICLE

(-]

SPECIAL |

ATTITUDE CONTROL (ACTS PROPULSION)
o PRIME POWER SYSTEM

o LIFE SUPPORT EXPENDABLES
o DATA SYSTEM

FUEL CELLS (5)
DATA REENTRY VEHICLE

EST, WT. = 28.4K

FUNCTIONS-DOCKED

M/AM VEHICLE

INTERFACE CONNECTIONS

®@ 5 6 6

1=
-]

DOCKING MECHANISM

GEMINI B — / uwn [ Z M/AM VEHICLE
PROPELLANT TANKS /) s
EPS/LS CRYOGENIC TANKS

ETTISONABLE DOORS

ACTS CONTROL SIGNAL
ELECTRICAL POWER
COMMUNICATIONS -
INSTRUMENTATION
ATMOSPHERE 02 & He

WATER
FILM TRANSPORT

o © o

@

LIFE SUPPORT SYSTEM

ATTITUDE CONTROL ELECTRONICS
COMMUNICATIONS & DATA HANDLING
ENVIRONMENTAL CONTROL

‘/

TECRET - SPECIAL HANDLING
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14//4 EAANDED EAANOFY 56" |\
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A [ SHAET T serr R _57%? I~ | r
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D NO EXTENDED STAGE I OF STAGE IT BURN DURATION
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AL TR MAR 241066
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TH_@EE PRIMARY DATA PACKAGES

SECONDARY DATA BEHIND SEAT

WFW/SO/()()
o | Wﬂﬁ“ﬁz}\ ,
GEMINI B DATA RETURN CAPARILITY
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WHS -005"

GEMINI B DATA RETURN CAPABILITY

P

o FOUR PACKAGES OF PRIMARY DATA
/ TWO PRIMARY SHAPES
/ TWO ALTERNATE SHAPES

o SECONDARY DATA BEHIND SEAT
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\Cu:r SPECIAL HANDLING

FILM HANDLING AND RECOVERY APPROACH

NOSE FAIRING C
: EJECTED ON OREIT

N____ reEpsrooL -

- Rzoumzmnnrs
2.4, 000 FEET OF 9 FILM .

6 RV‘: 33" DIAMETER (MODIFIED MARK 5) - 70 LBS FILM

. N

' STA’E‘US

N

MECHANICAL ASPECTS OF FILM TRAESP{)RT SEMEE.-&R.
- TO F’REVXOUS DESIGNS -

\SESRQ- SPECIAL HANDLING
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SPSRET SPEGIAL HANDLING

ETR

- WHS-084
Page 3.

INTEGRAL LAUNCH DUAL COMPARTMENT LABORATORY

{CONFIGURATION AND PERFORMANCE)

CONFIGURATION
AVAILABLE .
ACTS THRUSTOR/\ FOR MISSION EXTENDIBLFE
(J;, MODULES (4) EQUIPMENT ~TUNNEL ~—~FUEL
e T / { \) — / e @ @ CELLS(3)
, ; NG, 10,0
i FamEN L ________ ! _’____“‘@: :'-_-:::ﬁ:—.:::::
- ) ; OO 'l - —:——_ ks | n;‘:j:—::_j 1 : A LHe TANKS
il \ { - f = \ \._
LH, TANKS (2) *ACTS FUEL ' SPACE FOR LO, TANKS (6)
2 CENTRIFUGE
TANKS({4) LH, TANKS (6)
LO, TANKS (2) _ 2
2 : AVAILABLE
ACTS PRESSURANT
TANKS (4) FOR PAYLOAD
72.0! ‘ Fas
PERIORMANCE
TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT) 2, 000 FT3
AVAILABLE PRESSURIZED VOLUME FOR CREW ) 1, 200 FT3
AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 600 FT

AVAILABLE UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT ~ 700 FT
EXPERIMENT PAYLOAD CAPACITY (ETR, i = 28.5° » 180 N M CIR}

(WTR, i = 809,

ELECTRICAL POWER (AVERAGE)
MISSION DURATION

180 N M CIR)

*INCLUDES 200 WATTS FOR EXPERIMENTS

SEORET SPECIAL HANDLING

~5,500 LB
~1,000 LB

11 650 WATTSx

90 DAYS



NRO APPROVED FOR RELEASE 10 JUNE 2014

€ 6 & © ©

s}*@gk'r SPECIAL HANDLING

4 MAN DUAL COMPARTMENT LABORATORY

WHS-084
Page &

A= S N N ]
S My g L om = —
/ \ H
=\ / /
® INITIAL LAUNCH CONFIGURATION (2 MAN OPS)
\,::1.~~/ \ / \~ e e e o L e L L
U S
== \ R ya s
53] FiRST RENDEZVOUS RESUPPLY (4 MAN OPS)
————— iz boed AY | e v e e AT e i it e S
e e (A AR e s :
RRV#1 = R /,-,\ , . RRV#2

® ON-ORBIT CONFIGURATION

RRY FUNCTIONS

ACTS PROPULSION
PRIME ELECTRICAL

POWER

LIFE SUPPORT EXPENDABLES

EXPERIMENTS
SPARE EQUIPMENT

e 60 & 6 -

o

(4 MAN OPS)

LABORATORY FUNCTIONS

LIFE SUPPORT/ENVIRONMENTAL CONTROL

ACTS - REFERENCE

COMMUNICATIONS/DATA
BIO-MEDICAL EQUIPMENT

EXPERIMENTS

m SPECIAL HANDLING

/
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e

e

SECRET SPEC.AL HANDLING

4 MAN DUAL COMPARTMENT LABORATORY

(CONFIGURATION AND PERFORMANCE)

CONFIGURATION

AVAILABLE FOR
MISSION EQUIPMENT

DOCKING MECHANISM

.
WHS-08«
Page 7

(PASSIVE) DOCKING MECHANISM
(PASSIVE)
ACTS PRESSURANT CREW TRANSFER
/Z: ANKS { / TUNNEL
/ c_l;jl \ \\’ = g
| o / L ‘‘‘‘‘‘‘ | [ A 2 10.0'
' : | &
LH, TANKS (4 R N\ S - |
: “ACTS THRUSTER Si‘f{?ﬁ’ : AVAILABLE FOR
LO, TANKS (44 MODULES (4) PAYLOAD
N—ACTS FUEL
TANKS (4) ‘
& 72.0" o

PERFORMANCE

TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT)
AVAILABLE PRESSURIZED VOLUME FOR CREW s

AVAILABLE PRESSURIZED VOLUME FOR EXPI‘RIMENT EQUIPMENT
AVAILABLE UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT
EXPERIMENT PAYLOAD CAPACITY (WTR, i=80% 180 NM CIR)
ELECTRICAL POWER (AVERAGE)

RESUPPLY CYCLE

* 200 WATTS AVAILABLE FOR EXPERIMENTS
S T SPECIAL I—IANDLING

2,000 BT
1,200 FT
600 F'T
950 FT
5,700 LBS
2,000 WATTS#

3
3
3
3

e

60 DAYS
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-

CONF

STOREL SP.__ IAL HANDLING

RENDEZVOUS RESUPPLY VEHICLE

jCONFIGURATION AND PERFORMANCE)

IGURATION

ACTS THRUSTOR

MODULES (4)

0ip ACCUM,

TANKS (4)>

—

h

!
WHS-084
Page 8

DOCKING MECHANISM

LH, TANKS (5)

LO2

TANKS (5) -

6 PERFORMANCE

(ACTIVE)
ACTS PRESSURANT
REW TRANSFER
TUNNEL
P ;?
— 10. 0
s I
\‘-—ﬁﬁ—%‘
———V é,
(+ +) &%
B
S9N ACTS FUEL <~ AVAILABLE FOR |
TANKS (6) PAYLOAD
43, 5" -

UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT

EXPERIMENT PAYLOAD CAPACITY (WTRQ i= 800, 180°'N M CIR)

ELECTRICAL POWER (AVERAGE)

RESUPPLY CYCLE

(TO SUPPLY 4 MAN CREW)

*200 WATTS AVAILABLE.FOR EXPERIMENTS

SPECIAIL, HANDLING

*

2,000 FT°
10,000 LBS
2,000 WATTS

60 DAYS

J
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9/16/66 -~
BESREL SPECIAL HANDLING WHS-084
Page 10
UTILIZATION OF MOL HARDWARE FOR
4 MAN DUAL COMPARTMENT LABORATORY CONFIGURATION
e 72! e
r !
. e — <
O MOL BASELINE VEHICLE T ,
| 4 \ Vi
l . PRESS. MISSION |
COMPT. MODULE l
| ~ b
GEMINI LABORATOR § |
B MODULE | CREW TUNNEL
} ef
§ v | ' /l DOCKING SYSTEM
4 [T T # (PASSIVE)
O RENDEZVOUS INITIAL VEHICLE.. - Y ---" =7 2PLACES
(RLV) = AN N
z{ o ke ‘————— ‘DOCKING PLANE
OCKING = ADAPTER MODIFIED
PLANE MISSION
e MODULE
UNPRESS |
AN S
¥ ‘ DOCKING SYSTEM
o R = (ACTIVE)
O RENDEZVOUS RESUPPLY VEHICLE A== o :
(RRV) =
e 43,5 ]
K - SEC

SPECIAL HANDLING




s

IV U o aln
NI =TTy

FoNWicdaWetabmil ol al la Sol wi Fa W TWT VT slle Yo P
AL I O T T O T

SESRET SPEC. . HANDLING

2 MAN DUAL COMPARTMENT LABORATORY CONFIGURATION

(COMBINED MISSION)

WHS-084
Page 11

8

SUBSYSTEM SPARES/REPLACEMENTS :
SPECIAL HANDLIKNG

-t W - e e r— / . \
1/‘ \”’ ~~~~~~~ f:7 ‘\ /
I~ | N )
, — \. /, \\ /
RENDEZVOUS INITIAL ILAUNCH RENDEZVOUS
RESUPPLY VEHICLE LABORATORY VEHICLE (RIV)
(RRV) P -
POSSIBLE CREW
TRANSFER FROM
SUBSEQUENT RRV'S
-— D B e p—— = v; T
] TR ]Il ) T~ \\7/ \
N T -1 |
] \ I "\
.. bd- ==\ AN /
RENDEZVOUS ORBITING VEHICLE
(ROV) -
RRV FUNCTIONS . R.IV FUNCTIONS
(+] CREW TRANSPORT VEHICLE ) LIFE SUPPORT SYSTEM
S ACTS PROPULSION ATTITUDE CONTROL REF, ELECTRONICS
S PRIME POWER @ COMMUNICATIONS AND DATA HANDLING
(%) LIFE SUPPORT EXPENDABLES < ENVIRONMENTAL CONTROL
O DATA RETURN SYSTEM ® PERFORMANCE DATA

-
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-

SECRET SPECIAL HANDLING

2 MAN DUAL COMPARTMENT LABORATORY
CONFIGURATION 'AND PERFORMANCE SUMMARY

(COMBINED MISSION)

=

WHS-084 |

Page 12

o CONFIGURATION
< 1071 .
| N : M
oam | N H
S\ —\ )
e~ DOCKING & SEPARATION PLANE
RESUPPLY VEHICLE RENDEZVOUS %Q%T)IAL’ VEHICLE' | *
v
D PERFORMANCE DATA

TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT)

AVAILABLE PRESSURIZED VOLUME FOR CREW . _

AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT
*R.LV. EXP. PAYLOAD CAPACITY (i = 96.4°, 80/180 NM)

ELECTRICAL POWER (AVERAGE)

RESUPPLY CYCLE

A ]

MQ SPECIAL HANDLING

2,060 FT°

1,200 FT>
210 FT>

3,000 LBS ‘

1,950 WATTS

60 DAYS

J

CLO-1000 9-27-66
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SERET SPEG T ANDIING WHS 028(;*
. Page «

APPLICATION OF BASELINE COMPONENTS FOR 2 MAN
DUAL COMPARTMENT LABORATORY
(COMBINED MISSION)

AUTOMATIC MODE VEHICLE (AMYV)

/ A\

™ —

—

\ VA
| S, PAN - 4 - 7 - v )

/ JL/ \_x.

MISSION UNPRESS, PRESSURIZED MISSION

SUPPORT COMPART. COMPART. PAYLOAD
MODULE
_,15”"'/_ )
EXTEND ADD ADD
ADD LENGTH & ACTIVE PASSIVE
GEMINI B ADD CREW DOCKING DOCKING
T TUNNEL INTERFACE INTERFACE
v
¥ R ) = 1/ / \
i oo
; == ) = Y ""; / 1A
STRIPPLED LABX MANNED/AM LAB
RENDEZVOUS RENDEZVOUS INITIAL- - VEHICLE!
RESUPPLY VEHICLE (RIV)
(RRV)

%Q;SPECIAL HANDLING J
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/

POTENTIAL VEHICLE SYSTEM CONCEPTS

WHS-87/- 4

INTEGRAL LAUNCH

=V

Dispose all Seginents
cach Mission,

11
INTEGRAL LAUNCH

Q Q@ G207
<=d]

Retrieve/Reuse R, E, V,
ecach Mission - Dispose
all other Segments,

[t

QA [

Dispose R.E. V., + Supply
Module (RRV) cach

Reuse Orbiting Vehicle fo,
~ 1 year cycle. B

RENDEZVOUS/RESUPPLY

].

Resupply Mission - Revist/

Iv

RENDEZVOUS/RESUPPLY

17777 L
<

—

Dispose Supply Module
cach Resupply Mission -
Retrieve/Reuse R, E, V, -
Revisit/Reusc Orbiting
Vehicle for -~ 1 year
cycle,

\'
RENDEZVOUS/RESUPPLY

g [ ]

Retrieve/Reuse R, E, V, +
Supply Module (RRV) cach
Resupply Mission -
Revisit/Reuse Orbitang,

VI
RENDEZVOUS/RESUPPLY

]

Retrieve/Reuse Integrated
R.F. V. + Supply Module +
Lab - Revisit/Reuse
Mission Module Lab ~v

1 year cycle

Qlc for~ 1 year cycle

VIL
INTEGRAL LAUNCH

Retrieve/Reuse fully Inte-
grated R, E, V, + Lab +
Supply Module + Mission
Module. Dispose con-
ventional booster only,

VIII

INTEGRAL LAUNCI

Retrieve/Reusce fully Inte-
grated R, E, V, + Lab +
Supply Module + Missian
Module + Propulsion Sys,

Disposec propellant tanks
and pressurization system
only.
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POSSIBLE MOL GROWTH PERSPECTIVE

<) | <TI0T 1 — =0 )

} T I C (U) { T C (V) } LDC 142

wrHs-67/-

s

SELF BOOST

NOW 1973 1976 | 1980
1////1/1111111///7‘ o

INITIAL PLANNING PERIOD

o

S
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wtis-427- 7
LARGE CORE TITAN 11I
STAGE |
°® PAYLOADS (i = 80°; 80/130 ORBIT)
LDC 1/7 SEG. --44,000 LBS.
) THIC (U) DEVELOPMENT PROVIDES
15:1 NOZZLES
\\
| [~
11
° LDC 1| CHANGES ' SKIRT ~ = e o L
STRUCTURES : |
PROPULSION SYSTEM 15' DIA. STAGE 1\4\“\_[
CONTROL SYSTEM
7 SEG SOLID - —
4 THRUST———__ __ _
CHAMBERS 4D E

15:1 NOZZLES
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' S-47m
SECRET_ SPECIAL HANDLING WHS- 47~ P
PPLY V E DERIVATION FROM MOL HARDWARE

BASELINE M/AM VEHICLE

Ul

[- >y

GEMINI B
+ =
urlfr?:gsnétx:?zagn S BASELINE AM VEHICLE
COMPARTMENT " T
Sk
\ 4
e aad
DRV &

FILM HANDLING
SYSTEM
+
BASELINE SUBSYSTEM
COMPONENTS

P

RENDEZVOUS ‘RESUPPLY VEHICLE

GEMINI B + | EXTENDED
LAB U.C. | DURATION
o MODULE

' MPECIAL HANDLING




fi
M/AM f | AM
el
Ay U
u

RESUPPLY
m T
TIX C (V)
12. 7K P/L

NRO APPROVED FOR RELEASE 10 JUNE 2014

GROWTH AVENUES ~ weowores

“RENDEZVOUS

MOL

RIV : Rw,fi
RRY RRV
. . L B .
TI C (V) 12, 7K P/L Tia Cg_;-(l]) .-';Z;O. 8K P/L

CONTINUOUS OPERATION CONTINUOUS OPERATION

30 DAY | IeornLow-onll 60 DAY REsUPPLY CYCLE 60 DAY RESUPPLY CYCLE

PROGRAM

BASIC

MOL
PROGRAM

M/AM . M/AM.

T LDC 1-7 SEG SRM  TIN LDC 1 & 2- 7 SEG SRM
127K P/L - 50 DAY *  20.8K P/L - 60 DAY

X
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EARLY INTEGRAL LAUNCH SYSTEMS

W)

I DISPOSE AT MISSION TERMINATION

WHS~ 171~ 20

a=]7
<>¢

ST AAS

Ii RETRIEVE/REUSE REV

:

CONCEPT - I =
REYV. TYPE CEMINTB CEMINT T LIFTING BODY
TY (WATER LANDING) (LAND LANDING) (MEDIUM L/D)
LAUNCH VEHICLE T UL C (U) T UI C (U) LDC | LDC 1
LAUNCH WEIGHT (i=90°) “31L0K 3.0 K 42.0 K 42,0 K (i=90°)
P/L TYPE ~ Daseline Baseline Bascline Baseline
MISSION DURATION 730 Days 15 Days 40 Days 30 Days

DEVELOP, STATUS:
REV
LM
MM
LV

DEVELOPMENT CYCLE

O NON RECURRING COST
ABOVE BASELINE OPT, #6

RECURRING COST

- INITIAL LAUNCH
REFURBISHED VEH.
. LAUNCH

Current Phase II
Current Phage I
Current Phase 11
Current Phase I

»-'SYr

"0

- 78.2 M$

NASA Mod.Test
Current Phasell

Current Phase 11
Current Phase 11

2 Yr

130 M$

79. 7 M$
17.2 M$

NASA Model Test

Current Phase I

Current Phage Il

Marun/UTC In-
House Design

3Yr
190 M$

87.2 M$
84.7 M$

Model Teatsd Studiegy
Current Phase ([

Current Phase I
Martin/UTC In-
House Design

5 ¥Yr
450 M$

- 99,2 M$
87.2/78.2 M$
(60%- 30% Refu rb.
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-

(RRV%

INITIAL RENDEZVOUS SYSTEM

1II REVISIT RIV - DISPOSE OF
RRV EACH RESUPPLY CYCLE
(RENDEZVOUS/RESUPPLY)

w8

<2

(REV)

g .

WHS~ 27/~ 2]

\-‘

(RRVSM)

RIV

IV REVISIT RIV - DISPOSE OF
RRV SUPPLY MODULE -
RETRIEVE/REUSE REV
(RENDEZVOUS/RESUPPLY)

CONCEPT m IV
REV TYPE GEMINI B GEMINI B Ln{'rmc BODY
(WATER LANDING)| (LAND LANDING) (MEDIUM L/D)
LAUNCH WEIGHT (i=96. 4°) 30,0 K 30.0 K 30.0 K 41.4 K
LAUNCH VEHICLE TYPE C T LI C (U) T IIL C (U) TIII C (U) LDC 1}
P/L TYPE '~ Baseline Baseline Baseline

MISSION DURATION

DEVELOP, STATUS
REV
LM
MM
LV

DEVELOP, CYCLE

AONRC ABOVE OPT #6

RC
RIV
RRV(NEW REV)

RRV (REFURB REV)*

Cont..‘OP‘S -lyr
Res, Cy, - 60 days

Current Phase I[
Current Phase (1
Current Phase (I
Current Phase II

:..3 yr

‘Current Phase Il

Cont, OPS - 1 yr.
Res, Cy. - 53 days

NASA Model Tests
Current Phase Il
Current Phase Il

Cont. OPS - 1 yr
Res. Cy, - 45 days

Gurrent Phase II
Current Phasge If
Current Phase II

Mod. Test & Studies

Cont.OPS - | yr
Res. Cy.« 90 days |

Mod Test & Stud.
Current Phase ]I
Current Phasge Il
Martin/UTC In-
House Design

Jyr 5yr 5yr
. 203 M$ 323 M$ 603 M$ 673 M$
66.2 M$ 66.2 M$’ 66. 2 M$ 71.7 M$
43,8 M$ '45. 3 M$ 59. 3 M$ 69.8 M$
42. 8 M$ 47.3/38. 3 M$ 57.8/48.8 M

TCost based on 6U%7 30% Relurbishrment

o,
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c

-
r]

WHS- 17/- -ZN

-

LIFTING BODY RE-ENTRY VEHICLE

el N

< _—7 (¢

RRV

1
|
1

RRY (MMMV) RIV (MM)

V REVISIT RIV
RETRIEVE/REUSE RRV
(RENDEZVOUS/RESUPPLY)

VI REVISIT MM .
RETRIEVE/REUSE MMMV
(RENDEZVOUS/RESUPPLY)

CONCEPT

MISSION DURATION

Continuous to 1 Yr - 60 Da

y Resupply

v A%
LAUNCH VEHICLE TYPE LDC 1 LDC 1 & 2
LAUNCH WEIGHT (i=96. 49) 41.4 K 47.0 K
P/L TYPE Baseline Baseline

Continuous to 1 Yr - 50 Day

Cycle Resupply Cycle
DEVELOPMENT STATUS '
REV ' - Technology Studies Technology Studies
. LM - Current Phase 11 Components in Phase I
MM Current Phase [} Components in Phase [I
Lv  Martin/UTC In-llouse Design Preliminary Studies
DEVELOP, CYCLE 7 Yr, 7 Yr.
ANRC ABOVE OPT. #6(ROM) 770 M$ 1,170 M3
RC
RIV 71.7 M$ 58. 0 M$
RRY (NEW) 71.0 M$ 93.0 M%

RRV (REFURB)*

51.0/36.0 M$

67.0/46.0 M$

-

/ |

*Based on 50%7 30% Relurbishment Coat
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WS- /7/-2\

' "ADVANCED INTEGRAL LAUNCH SYSTEM

- 7

VII RETRIEVE/REUSE COMPLETE M, O, V. A 2448

(INTREGRAL TAUNCH]

o .

[AYA YA

RETRIEVE/REUSE COMPLETE

M.O. V.
TEGRAL LAUNCH)

‘CONCEPT

v

VIl

LAUNCH VEHICLE TYPE
LAUNCH WEIGHT
MISSION DURATION
DEVELOPMENT STATUS

DEVELOPMENT CYCLE -
O NRC ABOVE OPTION #6
RECURRING COSTS
INITIAL -
REFURB.

N

LDC 1 & 24156" SRM
62 K
60 Day
 Vehicle/Technology Studies
Major Subsystems - Phase II
8 Year '
1,230 M$

133 M$

93/63 M$
(60%-~30% Refurbish. )

Strap-On Tankage

. ~70K

- 60 + Day
Proposed by Industry

10/12 Year
1,500 to 2,000 M$

200 M$

30 M$
{~10% Refurbish.)

/

1)
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(o)

o]

a;‘s_.,i

ETR

~SPECIAL HANBLING

INTEGRAL LAUNCH DUAL COMPARTMENT LABORATORY

CONFIGURATION

{CONFIGURATION AND PERFORMANCE)

AVAILABLE )
$CTS THRUSTOP/\FOR MISSION EXTENDIBLE

EQUIPMENT r—TUNNEL

“WESZ231
Page 2 of 41

-~

MODULES (4)
t

CELLS(3)

LH, TANKS (2)
. LO TANKS (2

LHe TANKS
(3)

CTS FUEL
TANKS(4)

ACTS PRESSURANT

TANKS (4)

L

PERFORMANCE

72.0!-

‘ \‘SPACE FOR
CENTRIFUGE

\-LOZ TANKS (6)

LHZ TANKS (6)
AVAILABLE

FOR PAYLOAD

TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT>
AVAILABLE PRESSURIZED VOLUME FOR CREW

AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT

AVAILABLE UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT ~ 700 FT

(ETR, i = 28.5°,
i = 809,

EXPERIMENT PAYLOAD CAPACITY

(WTR,

ELECTRICAL . POWER (AVERAGE)
MISSION DURATION

“INCLUDES 200

180 N M CIR)
180 N M CIR)

e

2, 000 FT°
1,200 FT°>

600 T3
3

~5,500 LB
~ 1,000 LB

1, 650-WATTS*

90 DAYS
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©® 6 © & ©

o

SPE

1 nam
i ""ll_‘ll‘“\“kj

RATORY

\if\l

correS O
it
Ll

J\..L_; [HisY

—=—
g
A\

i \

N T

WEHS-231

Page 5 of

4
;
I’L\\

/

Y B e ——————

/ =

© FIRST RENDEZVOUS RESUPPLY (4 MAN OPS)

. a—- a——

RRV#1

Y — s i s 24T /

‘-/
— — — - _\

== \

\W4
It

A\

\’_‘._-“""" e wttnas. KUY

| o .y o ]

/ =

""""" N

@ ON-ORBIT CONFIGURATION (4 MAN OPS)

RRY FUNCTIONS

ACTS PROPULSION

PRIME ELECTRICAL POWER
LIFE SUPPORT EXPENDABLES

EXPERIMENTS
SPARE EQUIPMENT

Ui
@
®
4]
©

LABORATORY FUNCTIONS

LIFE SUPPORT/ENVIRONMENTAL CONTROL

ACTS - REFERENCE
COMMUNICATIONS/DATA
BIO-MEDICAL EQUIPMENT

EXPERIMENTS

a0\
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o

(o]

LING U whs-237
: g Page 6 of 41
1N DUAL COMPARTMENT LABORATORY

‘ SDF{UL i “d _ .Lx}f

(CONFIGURATION AND PERFORMANCE)

CONFIGURATION - AVAILABLE FOR
DOCKING MECHANISM/ \MISSION EQUIPMENT
(PASSIVE) DOCKING MECHANISM
(PASSIVE)
CTS PRESSURANT CREW TRANSFER
TANKS (4) / TUNNEL
‘/— ’ : ™\ N\ @
FEE ] EN aa L
N ey N L - SN 10. 0"
: LH, TANKS (4 /v“a AN N SPARE ' ]
ACTS THRUSTER PARTS . : AVAILABLE FOR
. LO,, TANKS (4 MODULES (4) ' PAYLOAD
N—~ACTS FUEL .
TANKS (4)
12. 0}':‘,: -l
PERFORMANCE '
TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT) 2,000 FT°>
AVAILABLE PRESSURIZED VOLUME FOR CREW 1,200 FT3
AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 600 T3>
AVAILABLE UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 950 FT3
EXPERIMENT PAYLOAD CAPACITY (WTR, i=80° 180 N M CIR) 5,700 LBS
ELECTRICAL POWER (AVERAGE) - 2,000 WATTS*
RESUPPLY CYCLE : 60 DAYS

* 200 WATTS AVAILABLE FOR EXPERIMENTS
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T SPECIAL HAILTE

: a 2 \A.m.;u.s WHS-231 \
RENDE ZVOUS RESUPPLY VEHICLE Page 7 of 41

{CONFIGURATION AND PERF ORMANCE)

o CONFIGURATION

DOCKING MECHANISM

, (ACTLVE)
Q%TDSIJEI;??S)TOR ACTS PRESSURANT
TANKS (6) REW TRANSFER
0 ACCUM, w_/’ | TUNNEL
y4 ,
TANKS (4) g ?
— 10.0"
T ; Sl i1
— {64 -
f-—\\
! ’ 4~ G
e@

P

P9 ACTS FUEL < AVAILABLE FOR
LO, TANKS (5) TANKS (6) PAYLOAD

et 43,57 - -
& PERFORMANCE |

LH, TANKS (5)

UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 2,000 FT3

EXPERIMENT PAYLOAD.CAPACITY (WTR, i = 80°, 180 N M CIR) 10,000 LLBS

ELECTRICAL POWER (AVERAGE) 2,000 WATTS*

RESUPPLY CYCLE (TO SUPPLY 4 MAN CREW).

60 DAYS

*200 WATTS AVAILABLE FOR EXPERIMENTS
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e

-

O MOL BASELINE VEHICLE

O RENDEZVOUS INITIAL VEHICLE.D
(RDYV)

O RENDEZVOUS RESUPPLY VEHICLE
(RRV)

9716766 e

(R WHS-231
“ Page 9 of 41

1

r—. 72!
7 <

o \
} \ A
1 N z
R ~- d
1 PRESS. MISSION l -
[‘ \ COMPT. MODUYLE |
" 'GEMINI LABORATORY g . —1 | .
| B MODULE l | ,CREW TUNNEL
LA S A A
I /l DOCKING SYSTEM
77 NS E/(PASSIVE)
N A} U —-— —<—% 2 PLACES
l""J;' N l} \\ 1} c‘\
‘{ e “ — “DOCKING PLANE
OCKING ADAPTER MODIFIED
PLANE MISSION
UNPRESS ‘
GEMINI COMPT. J
B é’ \yg .
%’ DOCKING SYSTEM
I—~F—"""—9 (ACTIVE)
P-4
o=
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/ % OPE @JHL m}bu_uw

2 MAN DUAL COMPART?WENT LABORATORY CONFIGURATION

I e ey

. WHS-231
v Page 10 of 41

(COMBINED MISSION)

S el =-< N
- = 1
) - e\ /N /
RENDEZVOUS INITIAL LAUNCH RENDEZVOUS
RESUPPLY VEHICLE LABORATORY VEHICLE (R1V) .
(RRV)
POSSIBLE CREW
TRANSFER FROM
SUBSEQUENT RRV'S
T - iy S )t s = 7 X
\\ ' .s_J ’;f ~]‘° 1/’ \‘ _______ ____h, U \
N A ' T A
V--_LJ’ == \ [\ /
RENDEZVOUS ORBITING VEHICLE
{(ROV)
RRV FUNCTIONS RIV FUNCTIONS
(1) CREW TRANSPORT VEHICLE (%] LIFE SUPPORT SYSTEM
(4] ACTS PROPULSION ) ATTITUDE CONTROL REF, ELECTRONICS
5] PRIME POWER - @ COMMUNICATIONS AND DATA HANDLING
()] LIFE SUPPORT EXPENDABLES @ ENVIRONMENTAL CONTROL
4] DATA RETURN SYSTEM N®) PEP:FORMANCE DATA
S SUBSYSTEM SPARES/REPLACEMENTS

_J
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: SECRSI_SPECIAL HANDLING WHS-231
D . Page 11 of A1

2 MAN DUAL COMPARTMENT LABORATORY

CONFIGURATION AND PERFORMANCE SUMMARY

(COMBINED MISSION)

© CONFIGURATION

- 107"

A f
p v . o
C} OV A~/ | H
: DOCKING & SEPARATION PLANE
RESUPPLY VEHICLE RENDEZVOUS INITIAL.VEHICLE 'l 7.

' . | (RIV)
® PERFORMANCE DATA
TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT) 2,060 FT°
AVAILABLE PRESSURIZED VOLUME FOR CREW 1,200 FT°
AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 210 FT°
‘R.1 V., 'EXP.’ PAYLOAD CAPACITY (i = 96, 4°, 80/180 NM) - 3,000 LBS *
ELECTRICAL POWER (AVERAGE) 1,950 WATTS
RESUPPLY GYCLE 60 DAYS

' SECRET SPECIAL HANDLING | J

CLO-1000 9-27-66"
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FUNCTK’)N DISTRIBUTI@‘N’

AN (‘\l—ﬁ)

ORBITING CONFIGURATION

4

1
1

-DOCKING PLANE \

- - _"'\‘
. AT

WHS-231
Um” WNE(} Page 22 of 41

A

RHEL L’JKJJ ¢

43. 5 ;,"— 57! = 43, 5
e 74 77 I ey B
\_,;....7,,'— [ St tias LN ' — e [l e
== N AU Y. == )
RRV RLV* RRV
|
RRV FUNGTIONS RLV FUNGCTIONS RRV FUNGCTIONS
[STORAGE END) | [ACTIVE END)
o CREW TRANSFORT o LIFE SUPPORT o CREW TRANSPORT
(STORAGE) o ENVIRONMENTAL CONTROL o ACTS - PROPULSION
o ACTS - REFERENCE o PRIME ELECTRIGAL POWER
o COMMUNIGATIONS/DATA o LIFE SUPPORT EXPENDABLES
) o BIO MED EQUIPMENT o DATA RETURN SYSTEM
v o EXPERIMENTS o EXPERIMENTS
\y o ' o SPARE EQUIPMENT
» [T e e R
¥ : S

RENDEZVOUS LABORATORY VEHICLE = R.'O:_V. LESS GEMINI B

[
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9/16/66

a

DAY

0-60

.60

120

180

" TIME LINE

4 MAN - DUAL COMPARTMENT CONCEPT

i

POSSIBLE RENDEZVOUS/RESUPPLY OPERATIONS

%

FUNCTION CREW

LAUNCH ROV & OPERATE

LAUNCH RRYV #1

RENDEZVOUS WITH ROV
DOCK & OPERATE ROV SYSTEM

LAUNCH RRYV #2

RENDEZVOUS WITH ROV

SEPARATE RRV #1 & STATION KEEP

DOCK RRV #2 ON P/L, COMPARTMENT

SEPARATE GEMINI #1 & RETURN
DOCK RRV #1 ON ROV/GEM L F.
OPERATE ROV SYSTEM

LAUNCH RRV #3 & SUBS.
(REPEAT RRV SEQUENCE)

CONFIGURATION

-1

N7
FAY

N\

RV]]

WHS-231
Page 23 of 41

EX

N
JAY

Trrvi

- K

1

"RRV | 1

e ]
Pt

e

_RRV

|RRV 1|

N

r i

_RRV

7>




EQR REI EASE 10
v J

* -

Yooy oS WHS-231
ESTIMATED ELECTRICAL POWER REQUIREMENTS =~~~ Page 25 of 41

(WATTS)

O 2 MAN DUAL COMPARTMENT VEHICLE - INTEGRAL LAUNCH

rj_‘_q 3 ‘ l 1650 WATTS

100 1000 350 1200

o 4 MAN DUAL COMPARTMENT VEHICLE - RENDEZVOUS (BIO TEST) -

RRVIN | | T ®rRRvV IN )
STORAQE _ L l | OPERATION : 2000 WAT fs
100 . 1600 350 250 250 100

O 2 MAN DUAL COMPARTMENT VEHICLE - RENDEZVOU (COMBINED'MISSION)

—— - .
CC(L RRV MM 1950 WATTS

100 250 200 900 500




NRO APPROVED FOR RELEASE 10 JUNE 2014 . \

VA
AT

WHS-231

JAM@UN@ " Page 38 of 41

/

INTERNAL CENTRIFUGE CONCEPT

COUNTERWEIGHT: FRAME T
(BALLAST) \\.
10 FT.
DIA,
BALANCING
MECHANISM
X ¥

MOTOR DRIVE
SUPPORT STRUCTURE

@ WEIGHT PENALTY = 400 LBS, PLUS ATTITUDE CONTROL REQUIREMENTS

R AR
\ sy ‘JLJL[J\W
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RN T ’ ‘WHS"231
BANDLING  page 39 ot a1

INTERNAL CENTRIFUGE
ACCELERATION & ATTITUDE CONTROL FUEL CONSUMPTION

@ FUEL CONSUMPTION FOR SPIN
CYCLE DURATION - 600 SEC.

& = ,20 REV/SEC

. tw = .30 REV/SEC ¢ SPIN/DESPIN 1.0
\ \ C W = .45 REV/SEG e GYRO COUPLING 0.3
RADIAL , TOTAL 1. 3 LBS.
DIST ANCE
(FT.)

+ ) T 1

.25 .50 .75 1,00 1.25
ACCELERATION (g's)
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van
=N

TIAL VEHIC

POT

SPEGTAL HANDLING

LE SYSTEM CONCEPTS

i

INTEGRAL LAUNCH

Wz

Dispose all Segments
each Misgsaion,

il

INTEGRAL LAUNCH

<G 8 G227
<=

Retrieve/Reuse R, E, V.
each Mission - Dispose
all other Segments.

Il

RENDEZVOUS/RESUPPLY

Dispose R.E. V., + Supply
Module (RRV) cach .
Resupply Miasion - Revist/
Reuzc Orbiting Vehicle for
~ 1 year cycle.

v

Dispose Supply Module
cach Resupply Mission -
Retrieve/Reuse R, E. V, -
Revisit/Reuse Orbiting
Vehicle for ~ 1 year
cycle.

v
RENDEZVOUS/RESUPPLY

Vi
RENDEZVOUS/RESUPPLY

< AT ]

e |

Retrieve/Reuse R.E, V., +
Supply Module (RRV) each
Resupply Mission -
Revisit/Reuse¢ Orbiting

Retrieve/Reuse Integrated
R, E. V., + Supply Module +
Lab - Revisit})Reuse
Mission Module Lab »

l year cycle

Q‘ac for~ 1 year cycle

Vil
INTEGRAL LAUNCH

[4 N

Retrieve/Reuse fully Inte-
grated R, E,V, + Lab +
Supply Module + Mission
Module. Dispose con-
ventional booster only,

Ty

VIII

INTEGRAL LAUNCH]

r gl
o o o

Retrieve/Reuse fully Inte-
grated R, E, V., + Lab +
Supply Module + Mission
Module + Propulsion Sys.
Dispose propellant tanks

and pressurization system
only, '

MANDLING

TRV IRV ey e
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FOLLOW-ON SYSTEMS PERSP

il

2 SPECLAL HANDLING

ZCTIVE

INTEGRAL RESUPPLY
BASIC BASIC & ADYV,
BiL T PIL

o O N T | e

RESUPPLY
ADV, P/L OPs

& MULTI-MISSION

]

WHS-41%
Page 9

INTEGRAL

ADV. P/1, OPs
& OTHER
MISSIONS

DEV.'MT STATUS

R, E, VEHICLE
LAB, MOD,

MIEE. MOD,
LAUNCH VEHICLE

DEV'MT CYCLE

\Snc - (ROM)

PHASE II
L)

"
t

5 YR

PHASE 11
1.

t

£0 D, RESUPPLY (PATD)

Ve INITIAL PLANNING PERION ‘
SYSTEM AVAILABILITY 1970 1973 - 1575 1978 POST 1930
R.E,V, TYPE GEMINI B GEMINI B LIFTING BODY LIFTING BODY
' : ‘ (MED L/D} (H1 1./D)
LAUNCH VEH, T I M TIOM LDC1 &2 STRAP-ON TANK-
| . | AGE
LAUNCH WEIGHT 3.0 K {1 = 909) 30,0 K (i 2 96.4%) | 47.0 K (i = 96, 49) ~ 70,0 K
P/L TYPE BASELINT 4" BASIC (4') & ADV (2')) ADV (2") & MULT. |ADV (2') OTHER
MISSION DURATION 30 DAYS CONT,OFS - 1 YR.| CONT.OPS - 1 YR, 60 + DAYS

50 D. RESURPLY

COMPONENTS IN 8 11
PRELIMINARY STUIZES
PRELIMINARY STUDTS

7T YR
1,200 M$

D SITHLL SPECIAL HANDLING

TECHNOLOGY STUNIES PROPOSED BY

INDUSTRY

10-12 YRS
Z,000 M$

e
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T- I3
MOL

P/L (80°80/130)

DS

SPECIAL NANDLING

UTION

FOSSIBLE MOL LAUNCH VEHICLE EVOL

A

)

WHS-416
Page 11

EuiAL ANDLING

EXPANDED EXPANDED 156"
STAGE ! S5TAGE I SOLID3
SAME |7 NEW SAME —ge
A STAGET > | STAGE 1 STAGE II
: ? . NEW
dosame__1 | SAME ¢ — SOLIpSe
SOLIDS . SOLIDS (156)
|
' | sTAGE ] } STAGE I %M STAGE I
£ 8. 4 e 2 }
vt — o, e
[}%D O3 _,jzi mELs |
B0 o OBO
1@ OEDO O8O0 o
BASIC STEP I STEP 11 . STEP I
32, 000 - 46,000 48 - 53, 000 70 - 86, 000

~

J
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Page 12

// : D SECMEY_SPECIAL HANDLIIG WHs-41m\

EXTENDED DURATION INTEGRAL LAUNCH

CRBITING VEMICLE

(50 DAY MISSICN DURATION)

(LDC 1 BCGSTER)

-}

x i

= i

3
,,,,E)“-
: BETENDED
< G”hﬁ;ﬂ@ <zl DURAT PION-m - LADORATORY MISZION e ]
. COMPARTMINT fomsw MODULE

' mccmx,. EANDLING | | /
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- TR 7o b
D IneRRL CUEDCLAL MAMDLIN

RESUTPLY SYSTER CONCERT

b e e m B e e s e s

ML HANDLING

WHS-416
Page 13
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#
I
i

-
P

D

m SPECIAL HANDLING

POSSIBELE ADVANCED PAYLOAD CONFIGURATION

CAMERA ACCESS
TUNNEL ~__|

.

YOKEROLL
DEARING

LAB MODULE

\\fSTIM. DRY WT., ~ 17.6 K

CONTROL MOMENT GYROS
A Smesemm GRS ST ey ot R Vi
i

___ BARREL PITCH szs:

Pt

B

' WHS-,416\\

Page 14

YU

- N

£
x

4



NRO APPROVED FOR RELEASE 10 JUNE 2014

- WHS-416 \\
ERNATIVES Page 15

© INTEGRAL LAUNCH ORPERATIONS

-
&
£
a

M/AM ] . EDAM p
BAGIC
LOL

PROGRAM

U A I D D ISP L7

.

o TIE M e TIIIM
o AYRES B/L © 4" RES, P/L
e 9 DAY 6 45 DAY

A 20 hadie
fbﬁusm-vgi"ig 3YE
CaB et s oV o e o . Prevsncscsmesctososoane

)
URATION 8YSTEMD
2/ A | MIANg

") o THILDCi&2
¢".RES, P/L Al ©  2"REB.ADV. P/L
: o &0 DAY ‘

D
" E)
e

@ 30 DAY

e

LT A

1.
O

s R
] s s ‘m
¢ L mrEmmes I
} ﬁ;\_amw
9
F' i
MM

T 24 © RINEIVOUS/RARIUDDLY OPERATIONS

# oo o Ry, ailb iR

R : : & TIIIM

i - oo TmEa I - v

: s ‘ gs g QYRES ADV,P/L

2 ' FOLKT s ] )
o] é ;E&MM‘ A:“ilo E 8 CONT, OPS, |
e QCLNT, QF3 i t ' 30 DAY ’

\\\ o {3 DAY RESUPPLY (il RESUPPLY -
EPORCIAL HANDLING |
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BASELINE AM VEHICLE -

L

- BASELINE M/AM VEHICLE

RN it s S - R oo
i
J
i

REFNDEZVOUTS RESUEPLY VEIICLE

- REINDEZYOUS RITIAL WENTCLE

COMPONENTS

® ADD DOCKIN
+ 4 'INTERFACE

RR o ‘ : ey
L‘?‘QZ—«{DRV + FILM HANDLING ,
; g} §7 ey S YSTEM S
o
0o %J oo b i it - -
Exwzwmmm
EMINI B ] mumrmaﬁ @ DELETE GEMINI B
BORATORY | MODULE ® ADD EXTENDED DURATION .
UNPRESSURIZED " PROVISIONS :
COMPARTMENT

& ADD BASELINE SUBSYSTEM

STEM AND

SECRET SPECIA L HAND LING
"

© ADD DOCKING SYSTEM AND
INTERFACE

® ADD ASCENT FAIRING

>

—— '- Ry =
o ' | = 74 A
' o - —Bhﬁms{spscmx, }{ANDLING . ' VlgHS 41176\\ //j
N . age -
+ | RFE3UPPLY L SYSTEM n?’aw&‘xmﬁraew MOL, Hﬁamwaam o -+
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EW SPICIAL HANDLTNG ij\\\

\Y MICETYT QT ~ WHS-311
65 DAY MICCTON SUDPPORT MODULD Page 113
INTERNAL ADTIAN CIMATENT
FUEL CELL (2)
- LM, TANK (2) FILM TRANSPORT
« PATH
LO, TANK (2) £
OXIDIZER,,,
TANK | VEY STA
5 ACTS \;'/‘/:'v-"' 746. 60
PRESSURANT o
TANIK(4) - LAEORATORY
' FWD. UNPRIGT,
FUEL TANK (4) COMP'T.
SECTICH A-A >
RE-ENTRY {LOOKING AFT)
VEHICLE (6) |
.
s
/
/
S\
\
\
~\
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A

‘ Accmss ROUTE PROBABILITIES

REL spesil MANDLOE R\

{LABORATORY TO GEMINI B)

GEMINI HATCH

5 ) of
2\

gs
¢

INTRA=- VEHICULAR MCDE (iV)

. EXTRA-VEHICULAR MODE (EV}
EVENT PROBABILITY® EVENT PROBABILITY®
© HATCH INOPERATIVE 3,0 X iﬂ-b DRV TUBE HATCH INOPERATIVE 3.0 X 10-6
CRUSHED TUNNEL 3 X 10-6 © PRESSURE SUIT ASSEMBLY .03 x 10.6
‘ INOPERATIVE .

| ® GEMINI B HATCH INOPERATIVE 6 X 10-® f
: ' . (OFEN) — .
_* PROBABILITY OF OCCURRENCE FOR 30 DAY IN-ORBIT ' v '

R SR

™ #3
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T { | WHS-311 # 4
- fr.lte
/ ( UINi .A'E ‘ : Page 142

MOL/NASA APPLICATIONS "A"

TR AL e @

FLIGHTS 3, 4, AND 5 (MANNED)

(30 DAY DURATION)

® S-047 STELLAR REFRACTION EXPERIMENT
(158 LBS - 74 WATTS OPERATING POWER)
g |
J MANUAL OPERATION FOR STAR ACQUISITION
v MINIMUM SUBSYSTEM IMPACT _
v INSTALLATION REQUIREMENTS COMPATIBLE WITH

VEHICLE DESIGN FEATURES
v LESS THAN 1 KWH ELECTRICAL ENERGY PER MISSION -
J LESS THAN 4 HOURS OF CREW TIME PER MISSION

W
‘ ?f :
A
TRis documart -antaing Information altecting the ratlonal

defense of I toawd atss wihin the meaning of the

SPECIA '
i

VMQ EMXNMM@uu AT 3 YEAR INTERVALS:

Espionasy Lows, T2 13 1.8 €, Se’cl.on 793 and 794. Iis = . - i DECLASSIFIED AFTER 12 YEARS,
ASSION the tevelation af its contants in * E .

.:';aa‘r‘\&ner to anoimautho:zed PEFSOn is p:o'hibim; by I:Cuy. ’ ,Ul i&{ i L - OO0 DIR .’%200.]0




NRO APPROVED FOR rﬁLEASE 10 JUNE 2014 ‘
el ' & . -

SPECIAL g T R

POSSIBLE 5-047 EXPERIMENT INSTALLATION

(MOL, FLIGHTS 3, 4, AND 5)

¢

o  5-047 WEIGHT (INSTALLED) . © 158 LBs ¢
®. . S-047 VOLUME (STOWAGE) ; 4,5 CU, FT, -
o S-047 ELECTRICAL ENERGY - 9.5 KWH
S © $-047 POWER PEAK ' 74 WATTS
CREW TIME REQUIRED 20 HRS
®  ACTS PROPELLANT REQUIRED - 20 LBS

STOW IN SLEEP POSITION FOR LAUNCH

OPERATE FROM DRV TUBE

1]
-5
~—h

DRV TUBE
COVER (MODIFIED)

- MENT SUPPORT '
EXPERIMENT sU? DRV TUBE

This de cumnne

STAR TRACKER

s information affecting 1he nationa)

datense of - ted S within the meaning of the

Espionars Laws, 11100 U 5. C, Section 793 and 794 Its .

transadicsion er b ovciyion af i's conlents in any .

manner *o 1w b Do sassan is diohikitad by law. \EVA HATCH EVA HATCH OPEN

VOVESGALED AT - i T

) B “’“"T":r/a‘ Aglgr:Afzu\\leA;VALsc -
Lo > Sy T (el b e o o S.
DOD DIR 520010
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7,
st ' 5L . . . . . T

LSRN e )

POSSIBLE S- 042 EXPERIMENT INSTALLATION

(MOL FLIGHTS 3, 4, AND 5)

PERMANENT
FAIRING
ASTRONAUT
ACCESS
.BY EVA
CAMERA (6 REQUIRED)
JETTISONABLE
‘,FAIRI.NG
e S-042 WEIGHT (INSTALLED) ~2000 LBS
© S-042 ELECTRICAL ENERGY 3.2 KWH
e 5-042 POWER PEAK 945 WATTS
- EVA REQUIRED FOR EXPERIMENT
SUPPORT ~ 1.5 HRS
o CREW EXPERIMENT OPERATING TIME 2 HRS .
tomation ai c'_eg e natio I‘DATA RETURN 200 LLBS
Tha\rinerres s mftm‘a'lnlor}na‘ e mcani:- nao‘ na . — il :...! ™ r—;\IT! e .
?s:)? ' 1 15& 'ss.cf,"gm;ﬁ%n;a 3ndg79f4.'7ri - S ER {J\j‘i\’»} LIV llﬂ\gi::"' VIS B0 A e N TERVALS;
lransmr ion ()r i ravelalion b s contz g (8 30y7

R 259 Faan = foilo. } ASSHIED AL_‘IE‘D‘ 19 \U'CARS
. o . : O, B B H M )
mannet 10 an unewhorizad person is prohikitnd by lave.si EYIRT) ! SPE [ME& E:HAN@H:HN@ DOD DIR 5200.10 ‘
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G2

SPE

AL ANDLING:S 22

AVAILABLE VOLUME FOR EXPERIMENTS

(MOL FLIGHTS 6 AND 7)

SECTION A-A  SECTION B-B

SECTION D-D

RSUPPORT MODULE U, P, .COMPARTMENT DRV TUBE AREA

LS

EXTERNAL FAIRINGS

I_,,A [.;..B TPC r;-D

NN (o eSS

' N
_l—c-A ' L B La- C [s«» D
0  AVAILABLE VOLUME .
" SUPPORT MODULE . 366 CU. FT.
U,P, COMPARTMENT 33 CU, FT.
DRV TUBE AREA . ‘ 23 CU. FT.
- . EXTERNAL FAIRING (2) 36 CU. FT.

This doermani “ummins infarmation allecting the national. .
detense  F Ly Uiited Sa'es within the meaning of the
Espicnass Lowz, Yile 16 LS. C,, Saction 793 and 794, lis
ranseenivr or th: jevelalion of its contoenis in any
mannef jo on unavherized person is prohibited by law.

DOWNGRADED AT 12 YEAR

INTER VAL 3 NOT AUTOMATICALLY -

DECI AP HED, DOD DIR 5200.10

SEEC L ACCESS REQU

CLASEIED SPACE PROGRAM

NUMBER____632a

IRED

SPECIAL HANDLING

-/
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Krzciis 12CESS REQUIRED
CLASSIFIED SPACE PROGRAM

SPECIAL HAMDLNG 1w

" ™

NUMBER 632

MOL/NASA APPLICATIONS "A"

FLIGHT 6 OR 7 (UNMANNED)

(30 DAY DURATION)

L3

—

This docun st ~orsing infcrmalion affeciing the nationsl
defensa of @ Uk iled Sm’vs wihin the meening of the
Espinnace Lo, Vils 18 U.5.C, Section 793 and 794 hts
wanstoseia GG .N\J.mon of its contoms in any

i

L

-

CAPABILITY FOR ALL EXPERIMENTS EXCEPT 5-042 AND S-047

AMPLE VOLUME AVAILABLE IN SUPPORT MODULE FOR

EXPERIMENT INSTALLATION

ADEQUATE PAYLOAD MARGIN FOR EXPERIMENT WEIGHT
REQUIREMENTS

ADEQUATE POWER AVAILABLE FOR EXPERIMENT REQUIRE'MENTFS

SYSTEM IMPACT

J SUPPORT MODULE DESIGN MODIFICATIONS

/ DATA MANAGEMENT SUBSYSTEM AUGMENTATION
v CN-BOARD SOFTWARE REVISION

v

- DO'\"‘,-.-.;H/\DCD AT,12 YEAR

mannes 1 an unanbCHl Hy-taw:

")EFL: N nL_U DGO DlR 5200.10

SPE IAL EANDI e
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) ma i NRO APPROVED FOR RE}EASE 10 JUNE 2014

" - ™
ECIAL ACCESS REQU | PEGiaL N RyEs-311
SiL “ED SPACE PROGRAM L’l SPEClAL WANLLIGees: 1
niER 6 3R PROPOSED CONFIGURATION e

NASA APPLICATIONS "A" EXPERIMENTS ON FLIGHT 6 OR 7

0s4C_| Q=

- EXPERIMENTS PACKAGE ‘EXPERIMENTS PACKAGE

'DEPLOYMENT _ DEPLOYMENT |
(ALTERNATE ”A'f ) (ALTERNATE "B")
' /
&
g MISSION:DURATION 30 DETY S
AVAILABLE PAYLOAD MARGIN . 7460 1mS8
N EXPERIMENTS PAYLOAD WEIGHT 1440 £Bs : -
Yx« décumcm contains informativi. wiletiing the natfonal ﬁ‘ i F
e ihgse the Uniied Stotes within the meani { the A\
E,«.N:&s,uri;mdwlu S c,smg: 793 anndg 7;4.'Hs ,‘\ L MQNMHN@%DED AT 12 YEAR
transmicsics of 7.’»;1’ "9'""'3‘“0" of s ci{gf—‘r"g bm 'anw : . o AUVOREATICALLY
manner o Ln unaulhorizo person 1S prohibile y lawrr 5

D_l_.L. ;"f,,,'...U. =D UIR 5200.10
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1.

30 DAY SYSTEMS QUAL

SPECIAL HANDLING
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Figure 1.2-1. Orbiting Vehicle M/A Mode
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Figure 1.2-2, Orbiting Vehicle-Automatic Mode (Typical)
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Figure 4.1-14. Lock-Set Design for Cer-Vit Mirrors
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Figure 4.2-1. Optical Assembly Structure and Mounts
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Figure 4.3-1. Schematic of Visual Optics Assembly
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Figure 4.3-10. Auxiliary Data Display
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