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RETRO ROCKET CIRCUITRY SHRAPNEL
WIRE BUNDLE CLEAN UP
CHANGE TO MIL-W -81044 WIRE
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POSSIBLE WEIGHT CHANGES REQUIRING FURTHER STUDY :

o -SHORET SPrCIAl HANDLING

: !

1
!
{
i
!

o REDUCE RE-ENTRY MODULE O2 17
o REDUCE LOITER TIME 0 TO 150
o REDESIGN MAIN CHUTE ATTACHMENT 15
o MOVE LiOH CARTRIDGE TO LOW POINT MOU NTING 5

o REPLACE GEMINI COOLANT PUMPS WITH NEW

PUMPS

/ LEM PUMP 45

/ HIGH/LOW CAPACITY NEW (40) LAB
) REPLACE ASCENT OXYGEN WITH INTERFACE 20

WITH LABORATORY CRYOGENICS
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OVER/UNDER :
WEIGHT TARGET i
o  SUMMARY i
/ TARGET WEIGHT 5660
’ |
/ WEIGHT WITH RECOMMENDED CHANGE 5579 -81 ‘
{
SPECIFICATION
WEIGHT STATUS ,
o WEIGHT AT LAUNCH
/| GEMINI B 5660 5579
/ GFE PERSONNEL : 500 500
/ CONTINGENCY ' 290 290
/ TOTAL 6450 6369
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LVO-040

LABORATORY VEHICLE SYSTEM SEGMENT WEIGHT STATUS

1 MARCH 1966

[}

0 00 00 O0O0

(o}

BODY STRUCTURE - INCLUDES MISSION
MODULE STRUCTURE (2140 LBS)
ENVIRONMENT PROTECTION

ACTS PROPULSION
PRIME POWER SOURCE

POWER CONVERSION AND DISTR.
ACTS ELECTRONICS
INSTRUMENTATION & DATA MGMT
COMMUNICA TIONS
ENVIRONMENTAL CONTROL
PERSONNEL PROVISIONS
CONTROLS, PANELS AND DISPLAYS

TOTAL DRY WEIGHT
RESIDUAL PROP, & SERVICE ITEMS
RESERVE PROP, & SERVICE ITEMS
IN-FLIGHT LOSSES (ATMOSPHERE,
REACTANTS & PROPELLANT)

TOTAL FLUIDS

TOTAL WEIGHT

WEIGHT
(POUNDS)

4186
334

- 1003
1959
457
433
994
198
894
536
435
11, 429
412

326
3289

(4027)

15, 456

- SPECI
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LVO-SER-4-1-66

LVO-603-RIII \
LABORATORY VEHICLE SYSTEM WEIGHT oS 5-0pS~

TN
N
SPO RECOMMENDED WEIGHT CHANGES
INCORPORATED IN DAC BASELINE AL H l\ NDL!NP
| SPECIAL HANDLN:
POUNDS - COST
. ($1000)
1, ELIMINATE TWO TRANSLATIONAIL THRUSTERS - 25 -420
2. REDUCE SAFETY FACTOR FOR ALL TANKS FROM 2.22 TO 2.0 - 50 + 50
3. REDUCE PROPELLANT TANK CAPACITY FROM 2400 TO 2200 LBS - .40 - 14
4, REPLACE CYLINDRICAL PRESSURANT TANKS WITH SPHERICAL
TANKS & INCREASE ALLOWABLE STRESS LEVELS ON PRESSURANT - 80  + 60
& PROPELLANT TANKS
i 5. ELIMINATE EMERGENCY BATTERY REQUIREMENTS - 105 -270
1 6. REDUCE AVERAGE POWER & TANK CAPACITY FROM 1900 WATTS - 270 - 68
] TO 1650 WATTS (RETAIN 10% REACTANT RESERVE) e
B INCREASE ALLOWABLE CO, PRESSURE - 15 eeeea
1 8. REMOVE WASTE WATER STORAGE PROVISIONS ’ - 10 - 24
' 9. REMOVE THE 10% ATMOS RESERVES & TANKS - 35 - 21
# 10, ELIMINATE GAS PROVISIONS FOR EVA & PROVISIONS FOR - 55 - 28
; REPRESSURIZA TION . '
1 11, REDUCE METABOLIC OXYGEN REQ. {3000 TO 2600) - 20 - 1
12, REDUCE WEIGHT OF CREW CONDITIONING EQUIPMENT . - 25 - 7
- » TOTAL - 730 -749
. [
RE-ESTIMATION AUTOMATIC MODE DESIGN AND MISC, CHANGES - 224
- 954

e

\_SERET  promLmanos .




NRO APPROVED FOR i '
RELEASE 1 JULY 2015 ! SER ~ 3/24/66

| A LVO-604
ﬁ\.’% )

LABORATORY VEHICLE SYSTEM SEGMENT WEIGHT SUMMARY
18 MARCH 1966 CDEQIAL
VT =TT V. HA-M
WEIGHT
(POU NDS)
° BODY STRUCTURE - INCLUDES MISSION MODULE , 4255
STRUCTURE (2140)
o ENVIRONMENT PROTECTION 380
o ACTS PROPULSION 814
o PRIME POWER SOURCE (1. 65 KW) 1652 .
° POWER CONVERSION & DISTRIBUTION 371 '
o ACTS ELECTRONICS 273
® INSTRUMENT ATION & DAT A MANAGEMENT 1011
; o COMMU NIC ATIONS 198
° ENVIRONMENTAL GONTROL 894
° PERSONNE L, PROVISIONS 506
o CONTROLS, PANELS & DISPLAYS 435
TOTAL DRY WEIGHT 10, 789
o RESIDU AL PROP, & SERVICE ITEMS 385
RESERVE PROP. & SERVICE ITEMS 102
IN-FLIGHT LOSSES (ATMOSPHERE, REACT ANTS,
& PROPELLANT) 3,226
TOTAL FLUIDS (3,713)
\

\\ ©  TOTAL WEIGHT 14,502 / |
7. |
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LVO-SER-4-1-66

> .
A LVO-005-RIIL
N LABORATORY VEHICLE SYSTEM SEGMENT wHS 61"
D ADDITIONAL SPO RECOMMENDED WEIGHT CHANGES
N TO BE INCORPORATED IN BASELINE
0on AL L LS
) . lcosT
($1000)

1. REMOVE COMMON BULKHEAD - INCLUDES HATCHES, ECS, ETC, - 460 -1890

2. INTEGRATE EQUIPMENT SUPPORT STRUCTURE & USE - 50 + 158
| MAG-LITH ALLOY
{ 3. CHANGE TUNNEL MATERIAL TO MAG-LITH ALLOY - 25 + 16
! 4, USE DOMED TUNNEL HATCH IN LIEU OF FLAT - 10 4+ 14
| 5. IMPROVE DESIGN OF METEOROID SHIELD - - 20 + 15
{ 6. USE TETHERING IN PLACE OF RAILS FOR EVA | - 10 - 12
! 7. REDUCE PROPELLANT TO 2110 LBS (TANK CAP = 2200 LB) - 90 +1035
{ 8. REDESIGN PRATT & WHITNEY FUEL CELL - 165 +1560
! 9. USE SUBCRITICAL CRYOGENIC STORAGE {(OXYGEN ONLY) - 135 +1500
A |
3

10. USE RIBBON TYPE WIRING (30 GAGE) FOR LOW VOLTAGE - 30 + 31

APPLICATIONS (INSTRUMENTATION, ETC.)
11. CHANGE MOLECULAR SIEVE FROM 3 TO 2 BED UNIT - 20 - 145
12, SIMPLIFY TEMP CONTROL SYS. SAVE 11 LBS DRY WT PLUS A 110 LBS - 10 e
POWER REDUCTION {POWER WT SAVING NOT INCL, IN SUMMATION)
13, USE WASTE HEAT FOR HEATING GEMINI - ADD 10 LBS DRY WT, SAVE + 10 £ 71
140 LBS POWER SYS (POWER WT SAV NOT INCL IN; SUMMATION
| TOTAL  -1015 +2353 o
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LVO-SER-3-31-66

X ' LVO-602-RI

LN LABORATORY VEHICLE WEIGHT SUMMARY CWHS-00)5~

INCLUDING RECOMMENDED W EIGHT REDUCTIONS

X

POUNDS

CURRENT WEIGHT - 18 MARCH 1966 ' 14, 502

ep g it

ciime

DIRECTED CHANGES NOT YET INCORFORATED -1,015

i TOTAL 13, 487
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({g?ﬁ\ LVO-601-R111
I
D

, WS- oS
POSSIBLE WEIGHT CHANGES REQUIRING "URTHER STUDY

(NOT ADDITIVE)
SPECIAL HAMND! NG
COST
POUNDS (51000)
o POSSIBLE WEIGHT REDUGTIONS
1. RAISED 0,/He PRESSURE (TOTAL 7 PSI) , -80 +100
2. ONE HOUR REPRESSURIZATION -45 -70

3. REDESIGN MISSION MODULE STRUCTURE AT THE BOOSTER -125
INTERFACE TO REPLACE 8 BOLTS SEPARATION WITH
SHAPED CHARGE, AND DISTRIBUTE LOADS EQUALLY s

4. FUEL CELLS - OPERATE TWO HOT AND ONE ON WARM -56 +75
STANDBY |

5. 95 PERCENT WINDS | -80 ——--

6. BERYLLIUM UNPRESSURIZED COMPARTMENT -85 45, 000

7.  BERYLLIUM MISSION MODULE -530 +24, 000

8. MAG-LITH MISSION MODULE FRAMES o -45 +500

o POSSIBLE WEIGHT INCREASES

1A, USE NITROGEN IN LIEU OF HELIUM FOR'?‘-DILUENT 180 -1, 000

2A. BLAST SHIELD ~+100 - +70

\_ ~SECREF SPECIAL HAND! NP -
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LVO - 042-R1\ |
LABORATORY VEHICLE ot S—00S~
,-SE&RE—T— WEIGHT SUMMARY S

SIGNIFICANT WEIGHT REDUCTION DESIGN & SP/DR CHANGES DIRECTED

- COST INCREMENT LOW

ADDITIONAL REDUCTIONS - DIF FICULT & COSTLY

ADDITIONAL POSSIBLE WEIGHT REDUCTIONS IDENTIFIED

13,555# SPEC WEIGHT CAN BE MET AT BEGINNING ‘PHASE I

' .« NG
K | Y SPEC‘AL HAND J
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\{E MOL WEIGHT AND PERFORMANCE HISTORY
-~~~ SPECIAL-HANDHING
34| . . o
- . (32.6) T-III/M; 80°; 80/155 )
32 , [ (32, 571) OV W/CONTINGENCY
- ‘ CONTINGENCY (4010 LBS) ; |
" 30 : _ o ’
o ‘ S~ ._l(28.561) ORBITAL VEHICLE '
28} (W/O CONTINGENCY)
g - 260
& I SPO/AEROSPACE
“ : DIRECTED
- & 16f ADD CHANGES
~ i AUTO MODE r'*-"*—w-*l
Eﬁ 14 COMPUTER “‘" ~—
9 | PROPULSION ~— S~ (13.5565) LABR VEHICLE)
ST T (W/O CONTINGENCY)
B oz
v
10}
8 : e — — (8.433) MISSION PAYL.OAD
| (W/O CONTINGENCY)
- ——— e — (6. 160) GEMINI & CREW
< (W/O CONTINGENCY)
) f— — —— (0.413) LAB CREW EQUIP
- b ¢ ! ~ ! ! ! ' L t  (W/O CONTINGENCY)
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\\ | — 1965 :
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_\AE MOL PHASE I WEIGHT AND PERFORMANCE STATUS
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orisao)

—SEGREF- <p IDLNG |

CURRENT WEIGHT*

(INCLUDING CONTINGENCIES)

GEMINI B

6450 (6160 + 290)

GEMINI B SEGMENT
CREW AND CREW EQUIPMENT SEGMENT

5930 (5660 + 270)
520 (500 + 20)

LABORATORY VEHICLE

15988 (13968 + 2020)

LABORATORY MODULE SEGMENT
CREW EQUIPMENT SEGMENT

15495 (13555 + 1940)
493 (413 + 80)

MISSION PAYLOAD

10133 (8433 + 1700)

TOTAL ORBITAL VEHICLE

32571 (28561 + 4010)

ILAUNCH VEHICLE
(T-III M; WTR LAUNCH)
80°%; 80/130

80°%; 80/155

.32, 800
32,6400

* TOTAL (ACTUAL + CONTINGENCY)

s ——

—SECRET

 TOtbnEl - SPECIAL HANDLING

E,. U.G 4/1/66
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t
CONS- 008" g
' i

TITAN IIIM LAUNCH VEHICLE STATUS

PERFORMANCE STATUS

'SPECIAL HANDLING R

®  BASELINE--31, 680 LB (80/130 N.M. - 80° INCLINATION -- PERIGEE PLACEMENT) ‘
®  HIGH CONFIDENCE PERFORMANCE IMPROVEMENT ITEMS -- uzs LB TOTAL . o *
e VELOCITY MARGIN BASED ON 30" INSTEAD OF 2. 5% RSS:- 700 LB _ é
'I STAGE I ULLAGE REDUCTION (5097 LB PROPELLANT WEIGHT INCREASE)
| --306 LB PR R B 5 !

/ STR.UCTURE ASSOCIATED WITH 55 LB/SEC TVC INJECTANT VALUES

 (INSTEAD OF 103 LB/SEC) -- 122 LB T SRR H’ |
o ADDITIONAL PERFORMANCE IMPROVEMENT ITEMS UNDER CONSIDERATION -- | i ,
1100 LB TOTAL ) | N 5
- /- 10° NOSE'CONE on SRM'S -- 300 LB 3 % "
/ SRM AFT SKIRT REDESIGN --200LB . ‘
s _' _CONDiTIONEﬁ PRbPELLANTs (45° F) -- 300 LB | | A
/ SRM HEATER BLANKETS (90° F) -- 300 LB - '_ | '. R ‘ "

_.pnl‘...-..-r‘h..xh‘;‘l‘

-~ —SEBREHPECIAL HANDLI_:
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As 'wﬁ.ﬂo}\
%\i . ‘ . - \
~\Q MOL FLYABLE INCLINATIONS :
o
28 r , ' LAUNCH VEHICLE: 32,600 LBS
(80°; 80/155)
9% I PERIGEE ALTITUDE: 80 N.M.
% 94 ORBIT REPEATABILITY: 7.5 DAYS
& MISSION DURA TION: 30 DAYS
Z 92 k
L
Z 90 L
o)
.
< 88
B
<
A &
o 86 |
0
b
84 [
5.8 %
82 t :
80 i [y 1 B P 1 1 2 .l
0 2 4 6 8 10 12 14 16 18 2’0 %
OV INERT WEIGHT CONTINGENCY PERCENTAGE (4010 LBS)
28,561 LBS (EST. ACTUAL) (EST. ACT. + CONT.) 3%,571 LBS \
%

——M‘—SPECTAT:—H P(N%JL! NC E. U.JIAP’E((, o
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(' DY

cu/u—ob\
WEIGHT & PERFORMANCE SUMMARY

S S—

4,010 # CONTINGENCY PROVIDED (20%)

SPECIAL HAND! ING

28,561 # PRESENT ESTIMATE

20% CAN BE HELD (OR BEATEN) DURING PHASE II

IF NO SIGNIFICANT SPEC/PROGRAM CHANGES

WEIGHT CONTROL BOARD ESTABLISHED

TIIIM LAUNCH VEHICLE & ORBITING VEHICLE COMPATIBLE

_ SPECIAL HANDLING
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 WEIGHT - THOUSANDS OF POUNDS -

-
o

-

. Thermal ‘Dbbn -

Mirror Assy’

61

' WS 00>
“SEERTT7SPECI ., HANDLING

WEIGHT .mSTdRY -

Lab Design 178

' .. Equip. .Changes
Primary Mirror - T e e
Barrel _ . R R
~Thermal Control =~ =~ =~ - 8433
Mounts and Locks : '

’ Atro-’ace‘

6675

S g

.

ERESR

PR

A

. uoN'rHs

A A ‘\,
o WM
[ N C . . 1o

AS
E Y B

~SEERET/SPECIAL HANDLING = ° -
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 ~OS

Ol

WEIGHT SUMMARY

NROAPFROVEDFOR . -SEGREP/SPECIAL HANDLING -

o HR, RN S ..ionOrm-no

A

o Contractor

GLASS = = - H 2342
 STRUCTURE - .~ . 1661 -
| ELECTRICAL -~ © g2

EEQCSO»«
3 ELECTRICAL SRR 2
FILM PROCESSOR ~ = ' ""j07

 CAMERAS&FILM - - . 250

- FILM& BIMAT . 326
STRUCTURE , L
' © | TRACKING MIRROR 514
.. SUSPENSION ' . = 295
. .. .CREWDOORS - 187
. SECONDARY STRUC-.: . - 127
- THERMAL CONTROL"
ELECTRICAL

" COMMAND ADPT, iBm ,
BAND, TM -

NAVIGATION
ACQUISITION
CONSOLES (4)
DATA RECOVERY
TRACKING MIRROR DRIVE

e o
Fveat vy

L e09s

IR T

367
LT 124

B 110
S " 190
S s

: x. ) I X ,. * cy .*“q

140

S o3a2

T 226

3
?

.S:... ;

18

124

o o

e 190

B U

487 -

.~ AEROSPACE MODIFIED OR ESTIMATED S

~SEGRET/SPECIAL HANDLING .-

8433
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 DELETER/Y .
m:u:'r: READOUT

~SPERPT/SPECIAL HANDLING

>

WEIGHT IMPROVEMENT STUDY ITEMS

DELETE IMU
INVAR BARREL

~ ACQUISITION - TV TO OPTICAL

LOUVRE CLOSURE IN PLACE OF APERTURE DOOR

- REFINE CONSOLE DESIGN

REARRANGE GIMBALING OF TRACKING mnno‘ri_

BERYLLIUM SUPPORT srnuc-nnu: -~ 300

TILT MIRROR ROLLAXIS . . S22
CERVIT YOR T/M AND PRIMARY o

 REDESIGN TRACKING AND PRIMARY MIRROR B -

cmmcr Fron L!:AP FROG TO Sm:cugﬁ

.. WIDE BAND DATA TRANS!GSS!ON LINK

' ONBOARD mcmsmc AND BIMAT . PR

30
159
72

50
o120 0
128 &

800

%0

<4

HS- 0085
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DATA RETRIEVAL
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-S-SG&E_T—[ ECIAL HANDLING

'© READOUT :
.+ ' © NUMBER AND TYPE OF RECOVERY VEHICLE

;0 .+ i °FILM PACKAGES ABOARD THE GEMINI B .

-

. © NUMBER AND TYPES OF CAMERAS AND FILM - -

© NUMBER AND TYPE OF RECOVERY VEHICLES

e
2 e
P

" U .7 ©)MSSIONDURATION - - - = 4

L
o

RPN

.. © ALTITUDE

UNRESOLVED DATA RETRIEVAL CONSIDERATIONS

vIHSﬁODS—
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 ~SEERET-SPECIAL HANDLING

| 7.7 READOUT REQUIREMENTS _ . - . . -

Jov

. BASELINE: CREWMEN EDIT SELECTED FRAMES FOR READOUT.

. ASSUMPTIONS: - RELIABLE, LOW WEIGHT / POWER, USE PAST EXPERIENCE

S * SECURITY K (_:nrrrocmmd oa‘vaA-rr:‘)'-v

L . RESOLUTION (MULTIPLE OPTION ?) ‘

. : © TARGET stz | ,' .
e %0 .7 . 7 TIME DELAY { TRACKING STATION PROCESSING) .-
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—SEGREF SPECIAL  HANDLING

... ..+ SECURITY -

.

i e e e e e e e

" '¢  MOL-DORIAN REQUIRES MAXIMUM POSSIBLE SECURITY R

o SENSITIVITY OF MAN'S ROLE IN RECONNAISSANCE = = -

o. ' PROTECT KNOWLEDGE OF HIGH RESOLUTION CAPABILITY -
o  PROTECT USER'S INTEREST IN SPECIFIC TARGETS . .

.““ ] . ’ -

Py NONENCRYPTED NARaow BEAM SYSTEM PROVIDES INADEQUATE PROTECTION

o UNAUTHORIZED STATION CAN BE LOCATED NEAR AUTHORIZED
| e CE R READOUT STATIONS o R R 5 B

e sMPLER m'rr:acsp'r‘xou STATION_FEA_SHSLE.BECAUSE .

L)

| -CAN OPERATE AT SHORTER RANGES AND STILL NULLIFY SECURITY

tam

on.mcrxvzs e R T ’

i

E -CAN OPERATE WITH LESS QUALITY MARGIN FOR WEATHER AND

- OTHER DEGRADATIONS e [T o
o -CAN COMMENCE opmu.uons LATER “WITH STATE-OF—ART mpnovnum'rs

—S-BG-R-E-‘P 'SPECIAL HANDLING :
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' LR mmsum s S S ’
| L e (OMPATTBLE WITH s s'wrmnn '. EERERE R S |
A S P moomuzssoomrmmaomm B
” ° ".'mmsm R

| S ) ‘-3squmnwmmmm T
S e 1200 PICTURES IN 30 DAYS (1 X 1 THCH m:rs, ‘
~ SRR T Lo 8 km mssmmm!) o i
| :" .

P S e
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y . i 5 ; ’ .
e mmmsnmmmmmmmamonmou , T
| ER oo o rwmno- or mommmc memm wmz N yLIGHT
R o '; o rEsroNsE TIME FOR TECHNICAL INTELLIGRNCE mea mm |
: e T mxmn SURVELLIANCE = »° - R |
‘, L | o . mmxxsmmmn:xcxm - )

TR e .TEMANDS OF cmv e g T
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o mmmumvrxonorwmmmxmmm R
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(44

»

READOUT SYSTEM APPROACHES - . . e

. WIDE BAND ANALOG - DIGITAL o

BT

VIDEO READOUT BANDWIDTH - 100 MCPS™ i 1 MCPS
MODULATING BASEBAND . 100MCPS .~ .. . 20 MCPS

.\.

RF SPECTRUMWIDTH~~ ~ . 650MCPS - . . 20 MCPS .

~&

CARRIER FREQUENCY BAND 1o, 7 TO11.7GC ' ' 2.2TO2.3GC
STATIONS . . L ONE - INLAND NEAR WASH Dc'f' ' NHS, VTS, KTS, HTS
VEHICLE ANTENNA' . STEERABLE 3 FT. DISH '~ FIXED-BROAD BEAM

SECURITY = . NARROW BEAM, LOW POWER ENCRYPTION OF DATA . i
B NOISE MASKINGIN SIDELOBES(?) L TR TS
READOUT RATE . .~ = . 133 IN /MIN B 1/3 wé/mnN '
QUANTITY PER DAY - ..  '@41/2 X9 zs‘v_r’__icmag:s @1 X 1 40 PICTURES
o o @1 X 1 .1000 PICTURES . o L
FILM PROCESSING .Y 100 Pounds . - . 75 Pounde . Lo T
SCANNER AND DATA Pnocr::ssoa Con215 Tl 100
TRANSMITTER AND ANTENNA B £ R O P S R

e e TOTAL Lotho . o ;450 Prands © 0 7 © 195 Peounds

s 3. E

. —SEERB®- SPECIAL HANDLING . =
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| —GBCREE-SPECIAL HANDLING
 TRACKING STATIORS

"0 60 YOOT DITH AND PREAMPLIFIER AVAIIABLE AT vumma, | L

-

KRN PROVIDE 60 FOOT DISH AT A FOURTH STATION = . ST
SRR mvmammmmmmummsmrxom )
0. mnoomammnmwmmmm S

"y N o ) . ) ‘

.;“o/" malmoonsmmol ’ | _ S |
. . C . R ' . -, . B ‘ Lo )
o mmxr DAE nxcommmox AT USER ncn.rnxs T IR

' K . Coe s . » a . .|
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—EESRET-SI'ECTAL RAXTLDAG

| TRACKIWG STATICY CONTIGURATION o R

K75 2
Standard

BGLS :
Wideband 1§ ' . f
|
{

Praceani
.(UPtionln§

L o, o T o :
Dish | [ Recetver < . | "—e>{ Decrypt

Digltll 10 Line
Amalog Sync
Conv-rter --i De tector

o atmm e apmne s

M e o

Tape -
" Rec.rder

i T R

TG

|

o
"

evamact

D
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'RESOLUTION: SINGLE MODE - -( CONSERVATIVE ) ..

'RELIABILITY: 20 MBPS SCF STANDARD (LEAD PROGRAM -- 266 )

~ TIME DELAY : MULTIPLE STATIONS ( NHS, VTS, HTS, PLUS ONE) . .

w's-o00s8
~SEERET-SPECIAL HANDLING  ~ = .

' CONCLUSIONS

. . . - .

SECURITY:

%

-

QUANTITY: 1200 SQUARE INCHES IN 30 DAYS

TARGET SIZE: MINIMUM DIMENSION ONE TO TWO INCHES
.. READOUT PER PASS - 5 SQUARE INCHES -
NOTE: ONE INCH (FILM) EQUALS 1000 FEET (GND)

' FIXED VEHICLE ANTENNA
RELATIVELY LOW SCAN SPEED . = |

* RN ' . : P

. LOCAL PROCESSING AT VTS AND HTS

\ .
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'—SEGRET SPECIAL HANDLING S .

RECOMMENDATIONS

o USEK 20 MBPS ENCRYPTED LINK
o ASSIGN RESPONSIBILITY !‘OR COMPLETE SYSTEM TO SINGLE CON"!'RACTOR
o SPLC!I'IC CON‘ERACTOR TO BE IDENTIFIED LATER

. : .
it
+ -
PR -
. » . ; o
. . B o
s ~SECRET-SPECIAL HANDLING . - i

PR VR RIS LGNS S A SRR DUPPREPRPU S RSB
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~3

* FILM RETURN CONCEPTS .

© UP TO 12,000FEET (220 LBS) OF EXPOSED FILM g : o N

© BASELINE SPECIFIES 350 LBS FOR R/V'S, LAUNCHER AND 'SUPPORTS

oo

_© SINGLE 33" MK-V (60 LBS TO 70 LBS CAPABILITY)

'© UP TO.3 SMALLER R/V'S (2220 LB3 EACH) :

© BALANCE RETURNED IN GEMINI B

. v e ' b

o 1 —6EGREF/SPECIAL HANDLING :
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. WEIGHT

>

-SPEREF-SPECIAL HANDLING

CONSIDER ATIONS

RELIABILITY, SAFETY
'SECURITY .

o ?osrrxvr: PHYSICAL CONTROL
o SPECIAL PROVISIONS FOR CUES
EARLY" OR Pmomc RETURN
o" - QUALITY CHECK
o szsmm,z DATA .
, o - MISSION REPLANNING

: cmm B CAPABILI'I‘Y AND cousrwN'rs

—SEGREF-SPECIAL HANDLING

i

B
S
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| SUBSEQUENT msson pums

~LAUNCH WILL BE SCREDULED FOR GOOD WEATHER AT LEAST DURK NG

| RETURN AT END oF 3RD WEEK WILL HAVE NO > EFFECT e »"f '

—SEGREF-SPECIAL HANDLING

" EARLY OR PERIODIC RETURN

rsr WEEK |, 2NDWEEK ~ | 3RDWEEK |  4TH WEEK

RETURN SR A _
PROCESSING - ... . = v
EVALUATION & - ° S v

FIRST WEEK

“ALL TARGET AREAS ACCESSABLE DURING HRST WEEK

FXR.ST WEEK RETURN COULD HAVE CDNSIDERABLE EFFECT ON

'RETU’RN A’I‘ END OF ZND WEEK WOULD EFFECT ONLY LAST WEEK OPHI ATION ) '

!
2

‘2e

Rk

SUUPRINEY Y3
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_SEERH_SPECIAL HANDLING |
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R;LEASE 1 JULY 2015 WHS-005 :i
( | -SBEGREF - SPECIAL HANDLING - | : \
PROGRAM OBJECTIVES
® INTEGRAL LAUNcﬁ ) N
® 30 DAY MANNED DURATION
@ 80 - 97° INCLINATION
@ 80 N. ML PERIGEE | . L
-
® 1500 TARGETS/MISSION
@ DUAL MODE cApAmmTir
(MANNED & UNMANNED)

—5B6RET - SPECIAL HANDLING
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PPN S

—6E6RET-- SPECIAL HANDLING : o \

: INCLINATION CONSIDERATIONS + R
PR . R (30 DAY MISSION)
L - '60 ST LI e TARGET LATITUDE = 55°N

RANGE OF SUN ANGLES
- FOR SUN-SYNCHRONOUS
ORBIT
40 _

MINIMUM SUN °
ANGLE FOR i = 80

30

~SUN ANGLE 7 (DEGREES)

20

ERE 7 zsan | rEB | MaR | aPR | MaY [sun |suL |Avc |sEP |ocT INov | DEC [

| k ' ' ' , LAUNCH DATE : j

—SEBEREP - SPECIAL HANDLING

~ , ous

- e

AR B ST - s . X « pEp. - — - -~ -
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WHS-005

—SESREF=SPECIAL HANDLING

GROWTH CONSIDERATIONS

\ |

® OTHER MISSION APPLICATIONS

©® DORIAN MISSION

e IMPROVED ECONOMICS
e IMPROVED PERFORMANCE

i - e B PRI
.
]
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—SB6RES- - SPECIAL HANDLING ' \

ELINT APPLICATION

® BASIC FUNCTIONS

e PROVIDE POINTING DATA TO LARGE OPTICS (THROUGH PTS)

e ON-CALL, HIGH PRIORITY TI COLLECTION

@ INTERFERMETRIC ANTENNA SYSTEM FOR POINTING, ABOVE 3.5 GC

HIGH GAIN DISH (3 FT DIAMETER) FOR TI OBJECTIVE

® WEIGHT - 300 LBS - MINIMUM CAPABILITY TO 800 MAXIMUM CAPABILITY

@ POWER - 20 WATTS MISSION AVERAGE WITH PEAKS TO 300 WATTS

~ —BBEGRETF - SPECIAL HANDLING L
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vy 1A DT THS - 4/2/66 o\

i RELEASE 1JULY 2015 5o . LA » CUr S - oo0<” 7

1 N .

| | -~ . ECONOMIC FACTORS

] PRESENT PROGRAM
A

4 RECURRING MEAN MISSION

4 COST DURATION COST/DAY

; (MILLIONS/LAUNCH) ___(DAYS) _  (MILLIONS/DAY)

o  MANNED MODE .

3 GEMINI 19.0

LABORATORY 29.0 80 NM

MISSION MODULE | 19,0 29 -

TRACKING, RECOVERY & 6.0 (Pg 30 =-95)

LAUNCH VEHICLE |

LAUNCHVEHICLE 18.2 70 NM 4.5 _

p : . 20

TOTAL oLz Prso-95 |

; o  UNMANNED MODE (
§ " RECOVERY SECTION 4.0  LT0NM o
3  LABORATORY 25,0 o 34

g MISSION MODULE 17.0 |
3 ... TRACKING, RECOVERY & .~ . ...3,0 . (Pp a0 =17) - ini2,0id | i
3 _ DATA REDUCTION? » B
3 LAUNCH VEHICLE 18.2

3 _ TOTAL L 67.2

~ SPECIAL HANDLING
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4

COST EFFECTIVENESS

PRESENT PROGRAM
150 DAYS/YR ON ORBIT

A

i T“f:;i;l,\v.;.’y,;- ,b—é_‘ DR eo:

'BILLIONS OF DOLLARS

'YEARS OF OPERATION

MANNED (70 NM)

MANNED (80 NM)

UNMANNED (70 NM)

[ETICMARS AR LES

 —SECREF- spECIAL HANDUNG
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oo <SEERET-SPECIAL HANDLING

Systems Applications Offic« ' ‘
4-2-66 - 4
COHS -00%

' GROWTH AVENUES

\

INTEGRAL LAUNCH

BOOSTERS e LDC-1 e
e LDC 1 AND 2 '

PROGRAM - ' :
IMPLICATIONS e SUBSYSTEM LIFE , e
EXTENSION
e BOOSTER g ®
DEVELOPMENT

e ORBITING VEHICLE
MODIFICATION

i

- TIOC (U)

RENDEZVOUS

SUBSYSTEM LIFE
EXTENSION

RESUPPLY VERICLE

RENDEZVOUS AND DOCKING
PROVISIONS

- ~SECREF- gpeciaL HANDLING

RN NN U
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( CUNS » 00S~ /0

EXTENSION OF ORBITING VEHICLE LIFE

e

@ VEHICLE LIFE MAY BE EXTENDED BY:
METHODS

j

REMARKS

RS

/! SUBSYSTEM REDUNDANCY INFLEXIBLE; DMNISHING RETURNS

/! STRETCH TESTING EXISTING ‘ LIMITED BY FUNDAMENTAL: DESIGN
COMPONENTS ‘

/ MANNED MAINTENANCE, REPAIR, FLEXIBLE: REQUIRES CAREFUL o
AND REPLACEMENT (IV AND EV) DESIGN PROVISIONS _ _ } -~

/! NEW SUBSYSTEM DEVELOPMENTS TiME LIMITED

© COMBINATIONS OF METHODS APPEAR MOST EFFECTIVE FOR MOL
@ STUDIES REQUIRED TO DEFINE OPTIMUM APPROACHES

%
%
3

\ SECREF sPecAL HANDLNG 0 ) |
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M 1

RELERSE T ULy 20t _SEER'H_ SPEC'AL E 4-2-66 LI HS . 608 // }

WD al_
B
-

LARGE CORE TITAN III &
&

..

} © PAYLOADS (i = 80%; 80/130 ORBIT) : ,:
. .. LDC 1/7 SEG. --44, 000 LBS. ; :
' B ¥

.« LDC 1 & 2/7 SEG. --50,000 LBS. :

- ® TIIUC (U) DEVELOPMENT PROVIDES

.« 15:1 NOZZLES

. 1 ]
.. 7 SEGMENT SOLIDS 10 DIA. STAGE I

= N e e e ome
U TN == 2O O IO —
!
—

SKIRT ]

® LDC 1 CHANGES ,
.. STRUCTURES 15' DIA.STAGE I . I
.. PROPULSION SYSTEM

.. CONTROLSYSTEM -~ .~ [SEGSOLD

R '4 THRUST
G T CHAMBERS\\" A

~ 15:1 NOZZLES

a

SPEClAL H,"a;"i | %\E
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~SEBRET- SpeciAL HANDLING

WHS-005

SECRET - SPECIAL HANDLING

‘RESUPPLY VEHICLE DESCRIPTION

\

(TYPICAL 60 DAY DESIGN)

- 34!
o 18!

Og E==l™ |

GEMINI B / TpeN
PROPELLANT TANKS /
EPS/LS CRYOGENIC TANKS

R FUEL CELLS (5)
ACTS NOZZLE ASSY DATA REENTRY VEHICLE

EST. WT, = 28.4K

} o FUNCTIONS-DOCKED . . —

RESUPPLY VEHICLE

: 7 = Z M/AM VEHICLE
DOCKING MECHANISM

JETTISONABLE DOORS .

M/AM VEHICLE

INTERFACE CONNECTIONS

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

WATER
FILM TRANSPORT

e ATTITUDE CONTROL (ACTS PROPULSION)
e PRIME POWER SYSTEM _

‘e LIFE SUPPORT EXPENDABLES

e DATA SYSTEM '

\_ -SEEREF- SPECIAL HANDLING

LIFE SUPPORT SYSTEM

ATTITUDE CONTROL ELECTRONICS
COMMUNICATIONS & DATA HANDLING |
ENVIRONMENTAL CONTROL '

SECRET - SPECIAL HANDLING

e e v s ottt s e e e e
e T e

/1Z

P -‘¢aw;,n{*«f“§mi?‘}*"!?' R K
i
Y TR
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ST SEREF SPECIAL HANDLING ws s s

ECONOMIC FACTORS §
GROWTH AVENUES .
NONRECURRING  RECURRING MEAN MISSION i
INCREMENTAL COSTS DURATION COST/DAY '
COSTS (MILLIONS) (MILLIONS) (DAYS) (MILLIONS/DAY)
) ® UNMANNED - TIIIC (U) ‘ 67.2 34 2.0
® INTEGRAL LAUNCH
- LDC - 7 SEG :
e VEHICLE MODIFICATIONS 50 , o
o SUBSYSTEM EXT. 80 . : | 1.9 z
e BOOSTER DEV. 50 ' 96 50
TOTAL 180 '
® RENDEZVOUS
- TIIC (U) |
o SUBSYSTEM EXT. 120 o | ~ ‘ | 1.5
e RESUPPLY VEH. o 230 oV 96 : 20 . (2 -4)
e REND, & DOCKING 50 RS 53 60 - N
e PAD T 60 . R : 1
h ' TOTAL . | R :
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s SEGRET  sproiaL wanpLNG

LHS . 005

4

+*COST EFFECTIVENESS
“GROWTH PROGRAMS
' 3 SHOT RULE
2.0
i wn
- o
# 3 -
§ 1.5 4
YEARLY | cosT | DAYS
8 'NO. OF | PER PER
et LAUNCHES | DAY YEAR
B Z .
g 1.0 4 ‘TIIIC (U) REND. 6 $1.5M 280
g LDC 1 INTEGRAL 3 $1.9M 150 |
) _ TIIC (U) AM 5 $2. oM 170
B . 'LDC 1 AM 4 $1.7™™ 168 e
0. .5 47 .
Ui . . KPR Wby
.
o . rd '
0 ) N T T AN L
0 -1 2 3 4 5




NROAPPROQ‘éB;dﬁ' . ' | ~ (A‘HS-ﬁO.S/ ” "j.;
wurems. ~SECRET SPECIAL HANDLING /5

COST EFFECTIVENESS ' \

GROWTH PROGRAMS
~ 280 DAYS/YR

o

#

2

$

H

-
i
w
-2
L%
=
"4
¥

¥

1

3
-
[
o

B
A
A

YEARLY COST
| No. OF PER
LAUNCHES | DAY

TIIC (U) REND.
—LDC 1 INTEGRAL
1 TIIC (U) AM

| LDC 1 AM

$1.5M {
$1.9M ’
$2. 0M
$1. 7™

BILLIONS OF DOLLARS

(- 0 - B -

. 3 : . |
YEARS OF OPERATION e . - , J
c e R e A e T e N i e e R L i e e e L A e i e i
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A RN AN S o _ ) [OHS 60 s /G

RENDEZYVOUS/ RESUPPLY -~ POSSIBLE DEVELOPMENT

N

AND FOLLOW-ON I
- t
MILESTONE REF : (o 3N o) ® e 0 oo O | o
BASIC MOL FLIGHTS - . i
‘ RSV OPS., DEMONSTRATION MAN RENDEZ, STATION KEEP B = PR P >
j P.I _ -
) . ,
', CY 66 CY 67 CY 68 CY 69 CY 70 71 cYi2 | cy13_}
FY 67 FY 68 FY 69 FY 7 FY 7 FY 2 1 FY 13 1 .
- I~

600 T~

400 t+

IR RENDEZVOUS/RESUPPLY
BASIC MOL - FOLLOW ON :
200 : - o »

‘FUNDING ESTIMATE ~ mi.uoNs $/YR

Fyer | rFYes | Fye9 | FY70 I rFy7n1 | FYyi72 | FY73'.;°'

AT 5

\ SEGRER- seeL boue Eema. )
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 -SEEREF smsc AL A g

,\» .

-

Systems Applications Office

loHS00S

A

San & § [RW |

INCLUDING BASIC

IAL

INTEGRAL LAUNCH LDG T-III - POSSIBLE DEVELOPMENT
AND FOLLOW-ON
MILESTONE REF o O e e® a0 oo @ -,
s 224 & | |
INITIAL LDC . :
I-‘,OLLOW-%)&LDC : oo © o0 O :
LCY66 ¢y | CY6T , CY68 |, CY 69 , CY70 | CY7 |, CY72 , CY713 :
FrFYeéer T FYe8 T FY69 I FY70 T FY?71 T FYT?72 T FY73 |
w I |
= VEHICLE MODIFICATIONS ;
o 600 T n
2 LDC .
S - DEV.
5 - DEV. EXTENDED DURATION SUBSYSTEMS
g 400 }- >:
) :
g i
' . y
g 'BASIC MOL - :
S : o
@200 L
o FOLLOW -ON ;
- IFYer T Fy 68 T FY 69 | FY 0 [ FY{ | FY T FY 73 1| R
"‘f;EPR' O COST OVER by e arLion s $ e
ROGRAMMED T-IIIC / .

VINA

MN‘J“L‘A.;""‘ e

HAI\
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—GBERESF~ SPECIAL HANDLING , \

SR R

"

s B

:‘éru.wi:;‘:ﬂ: Fho

LS guer

A Ut i

R S N R

ADVANCED SENSOR CONSIDERATIONS

| -6BERET~ SPECIAL HANDLING = ey
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WHS-005 /9
—SRERET-- SPECIAL HANDLING \ >
ADVANCED SENSOR PAYLOAD WEIGHTS &
— E
60 _ e 70 N. MI. ALTITUDE e
&
O
m ‘::
o 50 - ‘
2 .
d
> )
) L
) 40 _|
g *WEIGHT INCLUDES
. , S - COCKPIT EQUIPMENT
E _ . - R/V's (6) |
2 39 - R/V RACKS & LAUNCH
o ] , - : . PROVISIONS
oy ' Lo , - FILM
q - HING)
s . GRAIN (PITC - CONTINGENCY (20%)
3 ’ CASSE . o . _ , _
20 _| : g | »
& — - R |
o) . : - ) - o
é IR o 72 Erem RO S T T T )
S 3000 . 4000 5000 " 6000 " 7000 8000 9000 10, 000
\ | R MIRROR WEIGHT ~ POUNDS |
: —SEGREF-- SPECIAL HANDLING
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—SBGREE— SPECIAL HANDLING \ ;
POSSIBLE ADVANCED GROWTH CONFIGURATIONS
\ -
@ INTEGRAL LAUNCH (i = 90)
LAB SENSOR 45 DAYS
LDC 1 &2 ‘ — _
' “ 6,200 + 14, 800 +-18, 000 © = 49,000 t
A A ‘ E
® RENDEZVOUS (i = 97) |
LAB SENSOR 20 DAYS |

LDC 1 6,200 4 17, 800 + 18, 000 = 42, 000

RSV 70 DAYS

. 6,200 + 35,800 = 42, 000

= . :‘ . g "";. ’

 —$EGREF-- SPECIAL HANDLING

ol ey
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—SEGRET - SPECIAL HANDLING

J

POSSIBLE MOL/DORIAN SYSTEM EVOLUTION

—— . — et—n. e dwemms. - ams Gy m———

A o s R R R BB SO 8 ey e

INTEGRAL LAUNCH ‘ '
LDC1 100M$ | LDC1 &2
12. 7K P/L 18.0 K P/L
50d 454
Lo

2,040M$ | THIC (U)

——————— C—— toorrnrsnt: g

l——REN DEZVOUS ) ' _

12.7K P/L
20

' THIC (U) | . 140M$ LDC 1 N

12.7K P/L | | 18.0KP/L |
' 15/60d

=

NOTE:

AL FiGRES TN ' i ‘ RRoe: -
MILLIONS OF DOLLARS : - ‘ — _ - =

e NO ADVANCED SENSOR DEVELOPMENT o ' '

~ COSTS INCLUDED '

N =...2° I7 0 d.., T

Vi et e e nee et ol a5 = S = e + Ao s SRS U O G

—SEGREF - SPECIAL HANDLING

—F e S Y o o e 3 P
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WHS-005 2Z

=-SiseRET—- SPECIAL HANDLING

CONCLUSIONS
- i e o e 5{,”
&
® PRESENT PROGRAM MEETS THE EXISTING REQUIREMENTS
® LARGE CORE BOOSTER WILL ALLOW MORE COST EFFECTIVE DORIAN
OPERATION AND BE AMORTIZED IN FIRST 70 DAYS OF OPERATION :
® LARGE CORE BOOSTER PROGRAM CAN BE PHASED WITH MINIMUM e
PROGRAM DISRUPTION - f
® LARGE CORE BOOSTER PROGRAM PROVIDES A SOUND BASIS FOR ’

MORE ADVANCED SENSOR SYSTEM AND OTHER MISSION APPLICA TIONS

@ IF REQUIREMENTS APPROACH 300 DAYS ON ORBIT/YEAR, RENDEZVOUS
IS MORE COST EFFECTIVE THAN LARGE CORE INTEGRAL LAUNCH
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WHS-005

—SEGRET-- SPECIAL HANDLING

RECOMMENDED ACTIONS

A

Sl 3 5P S SN o e T SR TN et gt

@® CONTRACTOR STUDIES

EXTENDED LIFE SUBSYSTEMS
LARGE CORE BOOSTER (PHASE I)
RESUPPLY VEHICLE

® TECHNOLOGY PROGRAMS
e ADVANCED SENSOR TECHNOLOGY STUDIES

® OTHER MISSIONS

- oo v btk e m 1 S ¥ Lot Kol o gt i DAL Wy veper e el sy

ORBITAL VEHICLE MODS FOR RENDEZVOUS AND DOCKING
ALTERNATIVE DEVELOPMENT PROGRAM APPROACHES
ORBITAL VEHICLE MODS FOR INTEGRAL LAUNCH

oy
23"
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CVHS - 008

—SEGRET- SPECIAL HARDLING  ws cocunn

MAR211966

MOL PERFORMANCE IMPROVEMENT PLAN

OBJECTIVES

® FIRST LAUNCH UPRATED BOOSTER-JULY 70
® FPAYLOAD CAFABILITY = 40,000 LBS

® ORPERLY VEHICLE DEVELOFMENT

® MINIMIZE FY 66 & FY 67 COMMITMENT

® PLAN WHICH DOES NOT REQUIRE IMMELIATE RELIRECTION
OF PRESENT LAUNCH VEHICLE IN ORPER TO AVOIL TWO
INPEPENCENT DEVELOPMENTS

2 ~ IDEALLY ~FPROVIOE PLAN N WHICH DELTA PEVELOPMENT
s - COST ((OVER PRESENT PROGRAM ) ESSENTIALLY
b INDEPENCENT OF TIME

e WA RN R U UGN BRI
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W HS -00S~

SPECIAL HANDLING " S
MOL PERFORMANCE (MPROVEMENT FLAN

O® LAUNCH VEHIELE 6ROWTH STEPS

1g//4 EXANOED EXAANCED 156 “
ML SITAGE T STAGLE 7 SIS
T |
SAME NEW SAME
A‘— STACELT [\ ST6ED [\ STAGE T 1|
NEW
1 same_) SAME _, L s
501103 50L105 A
NEW SAME same | |,
2 STAGEL ] J § STACEL | STAGE [
\

o0  O®O OGO OO
éAsk SrEPT STEPIT STEP I
AL (80° 80/130) 32000 420-44000 45 -50,000  62®-68000

@ NO EXTENDED STAGE I OR STAGE I BURN DURATION

ol GNAE B i - i n - PO N
A & "y N ﬁ ¥ T B oo FAOR N & At e TRt

* el g2 #
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SEERET—  peciAL HANDLIG g
MOL PERFORMANCE IMPROVEMENT PLAN

@ /LHICLE SIZING CONSIDERATIONS

~ CONSTRAINTS
® LXISTING TRANSPORTATION 5)’57'5/%5 AIR AND GROUND
® /5.1 MOL ENGINES (BURNTIME <200 SEC + 80)
® 7/TAN III C FABRICATION TECHNIQUES
® MOL 7- SEGMENT SO0L/DS
® MOL FAYLOAD
® MINIMUM CHANGES TO MOL STAGE I
® GROWTH T0 156" SOLIDS AND LARGER LIA FAYLOAD

~ CONCLUSIONS
® DUMETER =15
‘e 4-/5/ ENGINES
° /_f/\gr//{N 5)0 7 ' (STAGE I/IT SEFPARATION TO ENGINE EXIT
® Wp =670,000 LBS (USABLE)D
@ MOL STAGE IT WITHOUT CHANGE
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_SEGRET SPECIAL HANDLIMG 1

MAR251386

MOL FEFFORMANCE IMFIROVEMIENT FLAN

® SLQUENCE OF £ Vf/Vf G - STEP I CONFIGURATION (80°- 80//30 /M )

e T 290 SEC H=00 VM
STAGE I BurNouT

P

L)
o
1""
o
o'
c"“
o**

" 7280 SEC H=909.200 FT
() smoe 1 swuroomw

START STAGEX, STAGET STAGING 542 543
& =188 SEC H=263300 FT OmO '
(75 swumoonw o ez | e) (G
S OUBASSEMBLIES (D)
S T/305EC | START YAW Tukw : SAI 5/A¢
®  H=/57000) (IFREQD)

. 7=/26 S5£¢ : - :
- 2 H 148600 F7 } ORM SHUTOOWN & STAGING 7 z

@ s } START THWO S/A4'S
- | wre cauven S
@ 70 574kT S0LIOS (La) | 80° WL /80X I130MM G

D 7-25 S7ART TWOS/AS :
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-SEGREF- SPECIAL HAZDLNG | .

MARZ51966

Mo/, Pf/?FO/PMA/VCZ" IMPROVEMENT /ZAN

® 7RAVECTORY CHARACTER/STICS
PARAMETER LDC T-II M

< MAXIMUM ACCELERATION -6 §
® 576 0-87ART/8.0. }

/.48/3.74 | 1.60/335

MOL
pvoao | 1-95/339 | 1.30/4.13

® 6576 I-START/8.0.
0.84/7.94 | 0.90/240

® 576 Z-START/8.0.
- DYNAMI/IC PRESSURE - lB/F]‘z

® MAXIMUM 84/ 900
® 7IME AT MAX @ (SFC) 60 - 56.0
® VELOCITY AT MAX @ (FT-SEC) 2058 | 2092
® MACH NO. AT MAX @ /.55 159
@ 576 0-ST6 I STAGING 71.3 - 325

®

S76 I-576 I STAG/NG 0 0
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WHS-005~

JE‘Ee‘“:‘/SPIECIAL HANDLIMA 15 o s oo

baiy ‘ MAR251966

MOL PERFORMANCE /MPROVfo/VT FPLAN

® STIGINVG (STAGE O/ STAGE )

PARAMETER - LDG T-IIM
— CONPITIONS AT STAGING |

@ ALTITUPE (F7) | 148,600 /66,800
® MACH VO | 580 862
® 7 (LB/FTZ 7/.3 326
® o (VFG) | . /0 V4
® 3 (PFG) - 039 239
@ 576 [ THRUST (LB) /047,668 519,000
@ AX/AL ACCELERATION (6'S) (96 /3

® JAFT STAGING ROCKET FANLURE ’ — _
® 70000 LB SRM RES/IOUAL THRUST _ N

® /NITIAL CLEARANCE (F7) /14 2.9 B
— PHVSICAL PARAMETERS
® SRM JETTISON WEIGHT (LB/MOTOK) 9629/ 95,29/
— 6TAGING RESULTS | .
@ CLEARANCE AFT7 CORE ENGINE 20" 22
BELL (FT)
® 7/ME 7O CLEAR | | zo* 2.6

- *EOTIMATED
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-SECRET-  SPECIAL HANDLIMG
MOL PERFORMANCE IMPROVEMENT PLAN

® JSIAGING (STAGE 1/ STAGE I )

WHS - o005

AD 66 XXXX 00170

MAR251966

PARAMETER LDC T-II M

7 CONOITIONS AT STAGING

® MIN ENGINE SHUTOOWN IMPULSE OWE S/A — E—

© MAX ENGINE SHUTOOWN IMPYLSE OTHER S/A —_ —

©® SLOW STAGE IT THRUST BUILDUP

® SERROR (OFES) | -1° A

® CRITICAL PLANE PITCH PITOH

@G (LB/FTZ) 0 0

® VELOCITY (FT/SEC) 16,446 16,853

® ALTITUCE (FT) 354,365 381,000
7 FHYSICAL RARAMETERS

® SHGE I WEIGHT (18) 86,784 /7,806

® STAGE I MOMENT OF INERTIA (SLUG-FT2) £97 x 106 025 x 10

® STAGE I DOME AREFA (FTe) /77 78.5

® MOMENT ARM, DOME T0 C.6. (FT) 2.9 35.8
7 STAGING RESULTS

® A TIME TO CLEAR (5£C) 0 42* - 0.6/

® MIN ENGINE BELL CLEARANCE (FT) 10* 12

*ESTIMATED

1

R S b Va1, T G P L
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R751366

MoL FERFORMANCE IMPROVEMENT FLAN

@ VEHICLE CONFIGURATION

- LENGTHEN ARMS
NEW SHEAR FITTING (517 510/ |

= B
] MOL STAGEZ
c / . 2”3 \ > HD

ML 7 5E SOUIOS—— |

7D

NEW STAGE.L TAWKS,
STRUCTURE, RO

| ;o FEED & PRESSURE LINES | | .
78.6 | | ' | | &7

 LARGER ACT(/AM?S{GW/V&W/W)

LARGER mmf;/z—\

LOUR 157 ENGINES & MEW

R SRR NP SN L .

Y S X | EWGWE”?MSIS————\L e __JL__

PRESENT IMPROVED

i

. : e

. by

[ RE] - . . o

- v : ksl il
.~ 2 i . - RlaY | REE—
skt o SRS AR o~ . e - : . : . . IR, e e v e S
% N o PR > N S it e ey e S R B L e e DR Srag s, e ey A d TS e RN R 1

i g RSt BB e S g e S ol e T G TR LG A ORGP (7., S Pl N Aol s LA ki
i i G e T o g MR R Lo i s i SN GIC G e R DR R ” . :
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WHS -00b~

AD 56 XXXX 00188 R-/

- MOL FERFORMANCE /MPI?OVEME/VT FLAN
TECHNICAL CONCLUSIONS - STEP I
® FLRFORMANCE (80°-80//50 MH) SECRET
o FZ,000-F4000 (B (4-15:( STHGE I ENGINES) SPECIAL HAND

O VEHICLE ENVIRONMENT

~ VIBRATION LEVELS < T-TIC OR T-I M EXCEPT IN CONPURTMENT /A

7 G'S AND MAX Q WITHIN CARABILITY omoz/m/wﬂmﬂ CORE
(STAGE IT LUNMODIFIEL)

@ STRUCTURES

~ SIAGE I REQUIRES COMPLETE 72-'5'7' AROGAM
- AlL STAGE I LOADS WITHIN CAPABILITY OF TITAN T M

@ STAGE I FABRICATION

> FABRICATION TECHNIGUE IPENTICAL T FRESENT 77TAN I
~ TOOLING MODS REQUIRED

£

LI,

baid W

3
. .

- g

. b

“ Rt

BEC

' ' RIRT RN

. \ “ i
) . . : . PR 1 -
s i BRI [t o s e 3 e e BT L L e e e g S
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MAR251956

MOL PERFORMANCE IMPROVEMENT FLAN

TECHMICAL  CONCLUSIONS - STEP I (CONTD)

® PROPULSION

7~ N0 ADDITIONAL ENGINE 0£V£'MPI/£W7' (OFER FRESENT MOL PROGRAM )
REQUIRED

® JEVELOPMENT OF MODILAR FRAME COMPATIBLE WITH MMC NTERFICE
© MOUNTING OF GOTH AUTOGENOHS SYSTEMS ON MODULAR ENGINE ASSEMBLY

® SATTLESHIP TEST PROGEAM AT A5C REQUICED
MC SUPPLIED TANKS
7 SEQUENCED START AND SHHTOOWN
ZHYORAULIC SYSTEM PERFORMANCE
ZFEED SYSTEM DYNMAMICS
S TRHSS INTEGRITY AND OYRAMICS | B
S BASE HEATING i
® STAND MODIFICATION (E-5) :
 SUPERSTRUCTHRE FOR NEW TANKS
7 CEINFORCE FOR INCREASED THRUST
ZNEW DEFLECTOR PLATE
7 MODIFY (NSTRUMENTATION
ZFIPING MODIFICATIONS
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CONS 005

—SEERHSPECIAL LANDY IO
MOL PERFORMANCE IMPROVEMENT PLAN

TECHIVICAL CONCLUSIONS - STEP I (GONT ‘D)

@ STAGING QT
' 7 SATISFIES TITAN IIT 57TAGING CRITERIA

©® STAGING I/
< CLEARANGE APEQUATE WITHOUT RAILS

O FLIGAHT CONTRKOLS

~ STAGE L ACTUATOR, HYPRAULIC /?E5E,PVO//? & £LEC. /Wfd? PUMP REDESIEN REQUIKED
- STAGE T UNCHANGED

® A0
» < CAN BE ELIMINATED. BY BASIC DESIGN
® LARGE OXIDIZER FEED LINES
® HIGHER FUEL TANK PRESSURE

® GROUND SYSTEMS
~ CRITERIA MOPS ONLY 70 7(C
< N0 BAFETY 6'0/V57/€4//v7'5 PUE TD EA’PMS/VE HAZARL 46%/6776'5 ar 7%’/6/7 |4
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MOL PERFORMANCE MPROVEMENT FLAN

o reanseormmon  —SEBREE  SPECIAL HANDLING

- "SUFER GUFFPY'" FEQUIREL FOR S7TAGE 1
A/R TRANSPORTATION 70 WTR |
<~ ROAD TKANSFORTATION
® NEW TRANSFPORTER
® LNGINES AHUNG AT W7R

) t
S I E . 3 et
. N .
" . o ot d 3. RO -
DA \-a-’w..‘ , v » ,;A i P .-_‘. A;:. o

ARG R o oS e L .
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MARZ1 1366

MOL PERFORMANCE IMPROVEMENT PLAN

® J/TAN II MOL SCHEDULE -STEP I

Y66 Y67 CY 68 _ TTCYe9 ' Y70

® FAC/L/T}’ PREP & 6‘0/‘/6‘7)? B i nasisnnepaafraes Ii‘llbl IOl T J 1

® AGE INSTALL. & Gﬁ oYorT. | faisnpnpuinape ; N
TEST . 3

® START MAJOR FAL -ARTS H T ;
667 T

IMPROVEMENT
PROGRAM

® S/IZING STUDIES =~
[ PHASE “0*)

® PHASE /B OPECS & COSTS

® BATTLEOHIP TEST |
FPROGKAM

® FIRST FIRING SHERN INNENRES

® AHASE I 6O-AHEAD T iy

o COMPLETE BATTLEGHIP ' 3
PROGRAM

® /ST LAUNCH
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AD b6 xxxx 00154 Re

MOL PERFORMANCE /MP/?OVEME/VT PLA/V
‘o cosrestmares -ster - —SERREF SPECIAl HANiRi isiA

MMC CYee| CYo67 CY 68 CY69 |[CY70
SIZING STULIES 50
FACILITY CRITERA CHANGES | .50
PHASE 1B SPEC PREPARATION | 1.00 |
OEVELOPMENT PROGRAM 1.00|3.00|3.50|6.50|800|4.50| 300
AGC
SIZING STUPLIES 30
FACILITY CRITERA CHANGES | .30 o
PHASE 1B SPEC FRERARATION | .40 | o
PEVELOPMENT FROGRAM 160|300\ ¢+00| 200|250 o
300 | 260|600 7.50| 850|050 4£50|3.00 ]
560 /3.50 /8.00 750
FY 67 FY 68 FY 69 FY 70

S=%4560 x 10%°

© FLIGHT //ARPWA/?E PROPELLANT S & FACILITY MOPS NOT INCLUPED
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MOL PE/?FOI?MANCE IMPROVEMENT PLAN

LAUNCH VEHICLE RECOMMENDATIONS - STEP I
o commiT 70 IMPLEMENTATION oF PerFormance  -SEGRET
IMPROVEMENT FPLAN UP 70 JULY *67
~ REQUIRES ADDITIONAL $ 30 X 10° SPECIAL HANDLING

7 CONTINUE STUDIES TO PROVIODE OMALL FPAYLOAD
- INCREAGES WITH FRESENT MOL LAUNCH VEHICLE

7 EVALUATE RESULTS AT CRITICAL CHECK POINTS FRIOR
70 JULY ’67

- ® FINAL RECOMMENDATION ON SMALL PAYLOAD INCREASES i
~ OEPT ’66 | i

® SUBMISSION OF LOC OFEC’S AND FIXED FRICE 6‘06‘7'«5‘ -
| OFC’ 66

@ FE-EXAMINE REQUIREMENT — JULY 67

. L - SN y—_— . s L. o . 5 i e Y s o £ i
3 ey e i g ot ORI S e T e e gt et i g i 0 s s e R e 4 T R
S PR LR, L A 3 ¥ P & . 5, gy el Al i B Sl SRS Cha
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SPECIAL HANDLING

*O APPROVED FOR

'GEMINI B
DATA RETURN CAPABILITY

N
. SEGRET- SPECIAL HANDLING
. This docume ns i ion . %
delense of 'l":: mae:! ng:mzzfz'inﬁ?ﬁaxg":m : ‘ \ . ' "
mvg Tile 18 US.C, Section 793 and 794, s : BOWNGRADED AT 3 YEAR INTERVALS; . :

antex 10 a0 unasthorizad person is pronibised by Lo, DECLASSIFIED AFTER 12 YEARS.

bt i . _OONEIDENTIAL DOD DIR 520010 /
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GEMINI B DATA RETURN CAPABILITY e 8

I ‘ SPECIAL HANDLING

o REQUIREMENTS
/ UP TO 240 POUNDS OF PRIMARY DATA
o TRANSPORTED IN IDENTICAL PACKAGES
o TAKE UP EITHER IN GEMINI‘OR IN LABORATORY
!/ APPROXIMATELY 40 POUNDS OF SECONDARY DATA

/ MINIMUM CHANGE TO GEMINI

n o GEMINI CONSTRAINTS

/ VOLUME
/ C.G.

/ WEIGHT

b el s b 1 Dtk

e
o

(N OHREF SPECIAL HANDLING )
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.« GEMINI B DATA RETURN CAPABILITY %E/
ww s vems @

GEMINI B VOLUME CONSTRAINTS ‘ :

f— FORWARD AFT,—
PRESSURE BULKHAEAD

SPECIAI mannyt e

= ﬁv,\?ﬂ‘ ol
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WHS -wA
GEMINI B DATA RETURN CAPABILITY_SEGREF

ew mome— = - -,y

P ST\ :
!;l tvu Bim & B2 B& l’_"!.‘.‘..‘_*
o PRIMARY DATA PACKAGE ' /(
/ WEIGHT 0.6
o 60 POUNDS OF DATA
o 70 POUNDS TOTAL 4 ‘--
/ FITS A, B & C LOCATIONS (ONE EACH) :
T
o ALTERNATE PRIMARY DATA PACKAGE
/ WEIGHT .
o 60 POUNDS OF DATA

o 70 POUNDS TOTAL
ONE PACKAGE IN A&B COMBINED
FITS C LOCATION (TWO)

o SECONDARY DATA PACKAGE
/ TOTAL WEIGHT 30-50 POUNDS

/ USE AS "GLOVE COMPARTMENT"
/ D LOCATION
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WHS-00 ,
GEMINI B DATA RETURN CAPABILI;;FT SPEC‘AL H.A\“‘D!L-‘N

THREE PRIMARY DATA PACKAGE
N
- O

SECONDARY DATA BEHIND SEAT
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e .

2

)

+

RE-ENTRY MODULE C.G.' - INCRES

2]

-

: /

SPACECRAFT C,G. - CASE 1

THREE PRIMARY DATA PACKAGES
A & B IN GEMINI AT LAUNCH

P b et cumn ot P w—— oot WPem)

=
~

of

ORI ——

o — — p—

LAD:

CH

LOWER |

HEATING

" CONSTRAINT —= |

. DATA WEIGHT - POUNDS

© 150

~p

R4

250

300
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GEMINI B DATA RETURN CAPABILITY
— "
o SPACECRAFT C.G. - CASE II
L . /| = THREE PRIMARY DATA PACKAGES - |
‘ E AT LAUNCH QP :
/ NO DATA IN GEMINI AT L N\ EC,A’ ,—”\:\:Q 1MJG
IRV BT .
-1.30 ~ '
, T | 1 ;
v -1.40 L T R S _i..,,w____wi'__.__.m“
= : - - ——-—|-UPPER CONSTRAINT
O i . 3 i
z -1.50 . 4 . L | | -
t l { s : 5
5. 160 N l b [ L ——
. ' ‘! | +D . i
5 | | D g |
= -1,70 . DU T ) ’r
- / :
) ‘
2 1 80 : e _ /
% ' LAUNCH ‘ c 7 ’
o e L ' __ __|ABORT
m -1' 90 \‘ + : i /'. p { C.G-
™ tA, ; :! 2 . .
Z , 3 ' i
Ho.2,00 o —— , e e
A : \ +B O LOWER HEATING o
22,10 b— : i\¥ /| N CONSTRAINT
* " ¥ \f) 1 . ’ :
: , | Co i . a
-2.20 - R - | [ | |
0 50 100 150 200 250 300 350
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GEMINI B DATA RETURN CAPABILITY -SE&D].’.'L_
5 u-‘ . s ey

b ™
PN S o

V.\.),_L_.—-—h\lil PRI i

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

o] SECONDARY DATA BEHIND SEAT
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GEMINI B DATA RETURN CAPABILITY
o SPACECRAFT C.G. - CASE Il . .
/ TWO PRIMARY AND TWO ALTERNATE DATA PACKAGES —SEW
/ NO DATA IN GEMINI AT LAUNCH SP AL HAN LING
o ! % »
8 1. 40 UL S
-1, : - ' ; RN
4 o o 25 POUND
: \ UPPER CONSTR{}INT | . |'BaLLAST
. ~1. 50 e R .‘..H._.A,__#,..___ T l
] _ l‘ 3/ i
O ‘ . 7 L +C' /]
g L 60 ; % " /
— i i i
2 : : :
ol -1, 70. __: e
g | /
E -1, 80 - jr r}k —t
z ;WS G S — A S —— S —— S ———
- 1.. 90 ¥ &
4 2,00 A 4
Vs LOWER HEATING | __
{ i CONSTRAINT ~— | 2
-2.10° ; NOl — » V4
B L) !
. i
-2.20 L : ‘ : & .
0 50 100 150 200 250 300 350
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A

GEMINI B DATA RETURN CAPABILITY

M//fS‘O?}Y

o

?

CONCLUSIONS

/

CAN RETURN ~ 180 POUNDS PRIMARY DATA —SEem-

o THREE IDENTICAL PACKAGES |
o = PLUS 30 - 50 POUNDS SECONDARY DATA SPEC,AL
o VOLUME IS AVAILABLE '

/ WITH ONLY MINOR MODIFICATIONS TO GEMINI

o CAN HANDLE C.G, PROBLEM

CAN RETURN -~ 240 POUNDS PRIMARY DATA
o FOUR PACKAGES OF TWO SHAPES
o PLUS 30 - 50. POUNDS SECONDARY DATA
o VOLUME IS AVAILABLE |
/ REQUIRES Iv.i_ORE SEAT MODIFICATIONS

o C.G. PROBLEM WILL PROBABLY REQUIRE ADDING BALLAST

ON ORBIT

il

HANDU 1A
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CAMERAS

o BASELINE SPECIFIES TWO CAMERAS

o ONBOARD PROCESSING -
°_R1=:Atx§U'r o
' © OTHER nQ(COLﬁk. msbf::-:b. in/cOIba)~ e B o s
© CURRENT sn&cz.r: CAMERA WITH PLATTEN AND LOOPERS
OCCUPLES A SPACE OF 36" X 24" X 24

© LIMITATIONS m'LAnonA'ronrﬁmcrAﬂ: SINGLE CAMERA

° -rms REQUIRES A SINGLE PLATTEN CAPABLE OF BEING MOVED

*  BACK FROM THE ROSS CORRECTOR FAR ENOUGH TO ACCEPT ° :
'THE SECONDARY FILM AND FILTERS S T | . _ L

- © THIS HAS 'I’HE DISADVANTAGE THAT THE SECONDARY FILM WOULD

'-{j NOT HAVE ACROSS THE FORMAT IMC R : N L
o .y SRS ¢ & ¢ .
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- T FILM

e

© BASELINE

PONN

-

- © PRIMARY. -~  9".3404X (SO-362) THIN BASE  ~

© SECONDARY --  WIDTH -- UNSPECIFIED |
.e. " TYPE -- 3404X COLOR, HI SPEED, IR/COLOR .~ |

o WEIGH’I‘ SPACE AN’D READOU‘I‘ CHIP SIZE OF l" X1 [ND"CATE o
A 5" WIDTH MAY BE PREFERABLE R

;
i
“

Y i
. A A .
. “ - x k. N A iy !
. Ty . i v
M L 3

| “SEGRET/SPECIAL HANDLING . |
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FILM HANDLING AND RECOVERY APPROACH

NOSE FAIRING . T | — CAMERA

. N\ FEEDSPOOL

EJECTED ON ORBIT o e { o

REQUIREMENTS | e . o .
' z4,ooo FEET 01-‘ 9. FILM SN S ce T | -

;6 RV's 33 DIAME‘I‘ER (MODIF!ED w\ax 5) - 7o LBS FILM S L

E STATUS R S L T
. MECHANICAL ASPECTS OF FILM TRANSPORT sMILAR, .
| - TO PREVIOUS DESIGNS - TR
S: .77 . _$BGRET- SPECIAL HANDLING .
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”2

RECOMMENDED BASELINE (MANNED AUTOMATIC)

o READOUT o o
© ‘ONBOARD PROCESSING o
-® 20 MBPS INCRIPTED DATA uNx_' B
| © SINGLE CAMERA MOVABLE PLATTEN - L
o 9% FILM PRIMARY - . %
© 5" FILM SECONDARY
© SINGLE 33" R/V (MK-V)

° RECOVERY VE}HCLE AND READOUT DESIGNED TO PERMIT EASY
- REMOVAL PRIOR TO LAUNCH

o nLu PACKAGES FOR GEMINI B B

o EXAGT WEIGHT AND connc.um\'nor: OF FILM PACKAGES
' | UNRESOLVED o AR '

WILL BE RESOLVED PEND[NG FURTHER WORK WITH MCDONNELL, iv '

. A .}". \ ‘g ' .-:_," ., /
) «
. —SEGRE¥{SPECIAL HANDLING

X wand

) ‘:J

ke
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. ! . PR & . N

-

N . . “ 1

© SIX RECOVERY VEHICLES
° EXTEND MISSION DURATION TO 40 DAYS \
© ALTITUDE (MINIMUM) | -»

. p E .

. “ . .
. - : . ” g - T . o
s i PR .. ‘ o . D
d - . » N ‘ N .

’ a ¥
- B ) . . . - . - »
v g ey . N . >0 4
. . 4 : -
N . = ~
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