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GENERAL SYSTEM OPERATIONAL REQUIREMENTS

"The stated intelligence rec‘guirements for a new nhotog’rsphic ‘
‘general search and surveillance sateuite system are renected in the
fouowing general system operational requirements. A description

. of the system, end the speciiic technicel and operationel criteris—
"which this system must meet are contained in the fonowing sections
of this report o
| A continued requirement will exist for the United States to .
B acquire satellite photographic reconnaissance of any. designated part
of the earth's suriace as a primary source of information on the
stetus capahiiity and threat poSed by potentially hostile nations
: lto the peace of the iree world B
| The new Genera.l Search and Surveillance System will be designed
‘: to provide an optimum capabihty ior fulfilling the national search and
v'surveinance objectives specified ior the time period beginning in
1969 by the United States Intelligence Board through the Committee on |
?'Overhead Reconnaissance. These search and surveillance activities -
,“jwill be conducted in an environment similar to the current world situation
- ranging from a "normal" or cold war, through crisis situations
durinz periods oi international tension. .'» | | _'
Priority will be given to photography of built-up areas of the
: USSR and China ’l‘he capability to cover other designated areas of
4.the world is also required o |
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Systematic senrch of some 12 million square nauticeimiles may

be required semi-annually, to detact activities. associated with pos-

‘sible threats against the United Stntes. Periodic surveillnnce is

»required of previously known speciiic objective targets at-a ground

resolution eufiicient to detect and nna:vze chanzes in the status or E -
capability of al rget. Repetztive cover« of co tain types of _
targets and target complexes is vitally important 3=rmit a definitive .
analysis and to detect changes in status. Numerican,y, cgvorage L

B approaching a totai of 5, 000 spacitic tar.rets may be required, with -

coverages of various numbers required at intervals of t\vo‘ months, .

" quarterly, semi-a nually, end annunuy. Most primary targets are. f -

expected to be distributed throughout the Sino-Soviet land mass. S
Durinz periods of crisis photographic coverage of any selected o

'varea of the world is desired. Crisis situation targets wil.l be

similar in character and _require about the same ground resoiution‘

as those identified under search and surveillance. However, to

‘ prove effective, the satellite reconnaissa.nce. capability used for -

crisis situa.tions must be flexxble i. e., capable ot prolonged

| ;"standby" periods prior to launch rapid response after the decision -

to launch is received, and responsive to on-orbit command and '

control In addition, the overali system must be desip:ned for

j minimal time between launch, recovery and delivery of photouraphy

to the user.

J
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- In meeting those requirements the new eyetem mudt be capable

| of providing a ground resolu.ion from design perigee altitude of
| 2 7 feet or better at nadir. In addition, symmetrical etereo photography
at appropriate convergent angles is required - -
With a regard to anti-satellite defens(ve protection, the initial .
. gystem deeign should consider precautionary features auch as
k 'paesive" operation over area of interest secure "aetivate-deactivate"-
~and recovery command sequences, etc. Reasonable provieione will -
be included during design for volume, structural strength, power,-v .
ete., necessary for possipie Iater incorporation of Vulnerability |
- reduciior_idevices such as radiation shielding, shielding against pellet’ T
 attack, decoys, e‘lectrc‘mie counter-meaSures (ECM), etc. These pro-
IRy
- Vulnerability reduction devices as appropriate. Since most of these
, 'vulnerability-reducinz measures are threat dependent initiation of "
| development of specific dewces ehould be defersed to as late in the
] system development period as possible to allow maximum use of '
: timely threat intelliprence. | _ | )
Optimum use of existinsz or planned launching and on-orbit control o
_equipments and facilities is desired with minimal modiﬁcation where B
8 necessary, and the new system will be as nearly compatible with |
e:dstina: or planr d command and control equipments and facilities "
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‘as is practicable. Eatabushed recovery system equipments and
'methoda will be \ttmzod with minimal modiﬁcation as mcossary.

The primary ree very zone win-be the present Haweuan recovery y
‘area. A conungency land recovery capabﬂity may be conaidered with :
| “no compromise to the primary mission or recovery method.
Existtng photographic procassing and data hendung support
* facilities with eqnipment updated to the operational time poriod
(and other modmcauons it required) will be.used in explouauon oat
| photography acquired by this new system. -
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. SYSTEM DESCRIPTION. .

'm, section providea' a general de‘scr_tbt’ton,_ together wlth key

| '?'operatlonel conati-aints and requirements,’ .ot the new General Search
“and Surveillance System. ‘A more detailed deﬁnltlon of the specmc . .
technical md operationel crltoria applicable to the varioul eubeystems o
follows in the next sectlon of thls document. |
~ The outboard proﬁle of the entire aeroepace vehicle is shown in

| Figure 1.~ ', . | _
" Launch Vehicle. The launch vehicle which has been selected for this -

system is the TITAN mD. The TITAN j1100] consists od stages 1 and 2 o:(
" the TITAN m, with two 120-inch diameter three-segment solld-propenant ‘
motor's strapped on the sides of the ﬂrst stage. This booster uses BTL
. radio guldance during powered ﬂight a.nd accompnshes a direct injection
B of the space vehicle into the deslred orbit. The TlT.AN IID is capable
Cof placing & payload in excess of le 000 pounds into a 100 NM circular
R 980 orbit from PMR and s capable of orbital inclinations from 780 to
;~ 140° . (Current range safety restrictions require. a walver below 839).
'The TITAN HID is capable of holding for launch at T 1 hour or less !or
ﬂ, 30days. "

stage 2 englne cut-otf the space vehicle ls separated from the stage

E.

3 a.nd a retro velocity ie lmparted to the stage

i-éeaziﬁe.tfiaﬁz:;i:;ﬁ:l; RN
ontrel System - U S
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o Satellite Vehicle. The Satellite Vehicle is the entire memblaze L
plsced into orbit by the launch vehicle. It includes a Sensor S\bsystem, |

XTI YS

‘a Satellite Basic Ammbly, and the necessary Recovery Vehicles. |
Sensor 8ubsystem° The Sensor Subsystem provides two panoramic ’.
cameras mounted ior stereo imagery and includes all olements of the
tilm path all camera-peculisr electronics, end/or pneumatics neces~ - .
sary for operation of these elements in response to commsnds power : N
, conversion components peculiar to the sensor subsystem, and a housinc
‘which establishes and controls the internal environment for tlie sensor ;
and provides the structural support for all internal elemerits ot tlie
sensor subsystem \ .
Sntemte Basic ,Assembly (SBA) The Satellite Basic Assembly
: provides the basic structure to support, house and protect all elements
of the Satellite Vehicle and includes equipment necesssry for-on-orbit ° o
control ‘vehicle attitude control, Orbit period control and telemetry, | L
_ tracklng, commsnd IunctionS, all general electric power, and desorbit
. ‘control, It provides the: controlled environment necessary for the
.proper operation of all subsystems and elements ot the sstellite vehicle
during launch and in Orbit.. “The Satellite Basic Assembly includes the _‘ _
Stellar Index and Terrain Frame Cameras (SI) and associated structure i
'._mumwmm;ngfﬁVﬂi

rite

2T 0 ey

Sl hl Yot
.

R e T
E.aliu'\'.sz- Sl T z




NRO APPROVED FOR RELEASE o il
DECLASSIFIED BY: CIART - ST - -
DECLASSIFIED ON: 1 OCTOBER 2012 :

Recevery Vehicles' The Recovery Vehicles are mounted aionn

| }the vehicle longitudinal axis and eupported structuraliy by the 8V.
The primary recovery vehiclee are identical in all respects except
" for the differences in film path impoeed by the requirement to take-up
ot fiim sequentiauy Each recovery vehicle consists of a heat shield-
‘a spin-deboost-despln system, a parachute system, a watertight | v
. :canlster containing two film take-up reels (the reels are part of the -
film path); an evente sequencer with appropriate electric power, and :
"'necessary telemetry, recovery aids, and security aids. o
The spacecraft structure must be designed to accommodate the
.t",'anticipated loads for either two or four Primary RV's. However,
-betore final design is released the system implications ot each will
be studied in detaii and a speciﬁc conii;mration designated
) A separate recovery vehicle for the SI film’ wiil be provided and
f.mounted appropriately within the Satellite Basic Assembly, or if -
: :A more advantageom, one of the multiple RV'e winbe used ior thie

; purposee

Operational Support. Launches will be conducted by the 6595th 'l‘est E )
- Wing irom a iaunch pad such as PALC 14 Pad 4 at the Vandenberz Air v
Force Base complex. The system must meet all range safety require- |
:ments of the Air Force Western Test Ranp:e. -
' i. On-orbit operations will be controlled throu;zh the Satell.ite 'rest -
Center in response to direction from the Satellite Operations Center. 8
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Recovery will be accomplished by air catch over the Beciﬂc L
.Ocean in the’ general area oi Hawa.ii. RV diepersions veiocitiee

weights and diameters wiil be- compatible with the cep&ilities of the

USAF 6594th Recovery Wing operating with c-iso type aircraft.
Operational Constraints.: The search and surveillance mission

will be accomplished by relatively long-1ife vehicles :(a’.t least 25 days .

mission dura.tion) lnunched at intemis of approximately 60days.

The Satellite Vehicle will include the option oi increuing expendables to j o
 sbtain increased life; | |
The typical mission will be conducted near the sun synchrenous
3rbit inclination (orbit plane inclined slightly more than 96 degrees

.0 the earth's equator) A sun synchronous orbit ‘with period determined '

oy perip:ee altitude for design camera performance and system resolu-
ion requirements will be identified as the. reference orbit. In genernl

.he reference orbit is defined as the least elliptic orbit which meets o

SO

111 these - constraints at peric'ee altitudes not less than 80 NM The
nission duration must be satisfied speciiieally for the reference orbit
‘onditions. ' A' e ‘
In order to provide fiexibility, the system must be capable of being
>perated ina wide spectrum of orbits in addition to the reference orbit

although it is not a firm requirement that maximum duration requirements "

de met for those off reference orbits. It is required that the system be -
‘ .apable of operation (photou'rapny) at all orbital altitudes between 80 and oo
nermd " . 9
tu(ﬁﬂb ‘(-M ?)b).u,:un b . I . B
Ppﬂh‘i"{ Q: O;Q“‘ - Lo e t.‘.-l:;é',,”. S Vi
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(A three-dsy synchronous period repeats ground traces beriunin: on the -

fourth dsy.) Orbite with earth synchronous periods of three days or N

'4 ereater snd sun-synchronous inclination are shown by the cross-hstched -

‘ portion oi Ficure 2. The sdditionei orbits ehowu in Figure 2 would

providetheaddedne:dbmtyoiaiamilyoiorbitswithmundtrsckson .

| successive days iying west oi the preceding day's.

Altho\mh 80 firm criteris for selecting an inélination other thar
’ un-synchronous can be stated at this time, the capability to launch

" and operate in orbits with inclination from 75 to 140 degrees is required.'

The overa.ll system desizn must provide the cspability to launch st

. any time commensurate with the desired latitude of photography, orbital

inclinations, and environmental constraints as. described herein. .

There is no requirement to incorporate specific provisions in the MRt

initial operational system conﬁguration to enhance survivability in a
counter-measures environment Itis a requirement however, to 4

~Aeva1uate the potential threat and to define coniiguration options which o o

could be employed in response to countermeasures activity R is ,
'permissible to consider reduced mission life it required in order to |
employ these options, but it shall be an objective that provisions to -
incorporate them do not degrade the other capabilities ot the operational
coniizuration. S j_ . | |
S e I,m o
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In normal operationa, “the booeter will be targeted to a'ccomph-ch

. o m——— -

a direct injection into orbit at perlzee, thus fixing perizee initiany
at about 20 degrees North Iatitude. Perigee location will move north :
a8 a recult of the apcidal motion caused by oblateness of the earth. |
- When perigee reaclxoa Ssidegrees Nort!x'Latltode the orblt adjust' | 3
~apabmty will be u.sed to stabilize the apsldal orientation. For these R
eerlgee constralnte, the camera must be capable of photography at |
xue anomallee within é 100 degrees. A capablllty-ls required to
:btain photography on both south to. north and north to south elemente -
ottheorbit, T - e
| Prellmlnary orbit determination will be based upon telemetered . o

ruidance condltions at separauon of the space vehicle.’ More preclse

.

1etermination will be accomplished as tracking contacts are made by the
| Satellite Control Facility. The capabihty of the SV orbit adjust system
-will be used to establish the proper period Durlng the mission life, .
the orbit adjust system must also provide a period adjust capability to | .
sounteract the eﬂects of atmospheric drag, and/or to adjust or maintain

Py —ﬁ

"h_-_—..-

" location of perigee and to deorbit the satellité vehlcle after the misslon L
is completed | , |
| Recovery of the first RV‘ will be accomplished when the nominal
film weight has been loaded on the take-up reels, Camera operating
» :lecislons will normally be programmed to use the ﬁlm throup:hout the 'f'
aominal missionl'duration‘, 80 that recovery of subsequent RV"s:wlll :

R o) » L ST

-
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beatspecﬂicﬂm«throughoutthomiaslon. Inthoeventoaa. :

critical on-orbit fauure, a back-up cammty wul be proﬂdod to
’ rocover any RV into which mm has been spoolod. '
Subsequont to the rocovcry of the rinal RV, tho. space vohicle
wmbe deorbited. to impact fna wator area.. ‘

. S -_. o . .

e '-"3 r'n
D 2 ‘-»i
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" TECHNICAL AND OPERATIONAL = . -
CRITERIA ‘ |

| {STEM PERFORMANCE REQUIREMENTS
Resolutiou - The'required ¢round resolutiou ior the'systen.‘
rom design perigee altitude shall be 2 7 feot or better at
‘can nadir.‘._' ‘ ‘ , “
Ground resolution is to be stated as the ¢eo-etric mean ,s;"'
rom design sltitude for a Mil 'Std.150A three-bar target with
31 contrast at the entrance pupil and with 30 degrees sun °
ngle. This resolution shall include the etfects of -snutac- ‘ .
uring tolerances and is to be stated for dynanic conditions l‘,ifiy
“t 2. sigma focus and snear. , i
: For purposes ot standardization, resolution oft nadir will
e degraded with the scan angle by the secant of the scan angle
o the 3/2 power and will be degraded further by any change in T .
anufacturing tolerances smear rocus and other 1actors asso- S

: iated with the scan angle

" Stereo Coverag__ - Equal-scale convergent stereo coverage

ith an included angle of at least 20 degrees syuetrical to
he vertical shall be provided._ A capability to turuish nono-
copic coverage with each camera shall" also be provided.

o Viewi J Obliquity = The solution used ror cross-track scanninc‘

'hall produce a vieving obliquity or at least 45 degrees end shall . |

ot exceed 60 degrees., A- capability to progran totel scan augle

M RYEALY . ]u Sk
“a.via STERA i W s
grol Quefam . —'FHP—‘#:@-]D;-'F- 2
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15° increments and to select any increment wlt'hin the scan for
notography i8 desired. However, the pro'dision for varying scan
gle or selectinz any increment within the scan should not cause
bstantial degradation ln oystem reltabmty or increase in system |
st M programmable scan angle is not provided then the amount of
m required will be: adjusted in accordance with the stipulattons in -
.rap:raph 4, Coverage Requirements. .

Coverage Requirements - The system must produce enough

\agery to inSure repeated coverage of the: Sino-Soviet Bloc and must .
30 be capable of selected coveraze of non-Sino-Soviet Bloc territory. B Lo

o~

1o imagery acquired depends upon the swath width (scan angle) pro- B ""'"' o
:!ed by the system. This system shall carry sufﬁcient ﬁlm per day o
r camera to photograph Zo ,.M.m.n. e '

' 730 000 (des ' NMz
scan angle to ac eve : swaﬂﬂiem.design perlgee

caramest T

PR

xis formula takes account ‘of the effects of cloud cover, season of the L
ar, typical target spread for search survexllance, mapping and |
artinq, and engineering test missions and duplicative frame to frame e
verage, If programmable and selectable scan is provided the

nstant in this tormula may be decreased from 730 000 to 680 000
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C EI The overall eystem desum ehall provide a capability
or continuous ln-treck coverage dnrlng eyetem operetlon, and shell
)rov-lde 3% overlap ln-track at nadlr _ ,

 Mensuration - Aw{im GSS shall be the determination
f the location d the nedir polnt of any trame relatlve to an esublished
aarth-datum within an error of 450 feet horlzontally and 300 feet
'ertically, and determination of the relatlve poeitlon of points eeparated. .

1y not more than zo mlles gmund distance to 40 feet horizoiitally and =

0 feet vertically. The Seneer Subeyetem should include provleion for

alfbration with the other elements of the Satellite Vehlcle as requlred

0 achieve this goal.

mTELerE_vEmCLg* — L

General Definition - The Satellite Vehicle is the entire on-orbit . *7 .

sonfiguration. 1t consists of the Sensof Subsystem (58), the Satellite

3asic Assembly (SBA), and the Recevery Vehicles (RV's). E‘lgurea s
dentiﬁes the major components and functlons of each snbsystem.
The general deslgn goal for the space vehicle shall be mlnimum '
‘veight conslstent wlth the required performance and renability
.pecxfications. .'l‘he outslde diameter of the entire space vehlcle wlll
ot exceed 120 inches. . o ST |
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~ Sensor Subsystem (SS)

"If_echnical criteria ior_ the major‘components of the sensor 'stms_ystem
‘are as follows: | -
Panoramic Cameras. The 83 will contain two. panoramic cameras,
Each camera includes an optical system and a film transport gystem ior o
controlling the movement of film within the camera. The cameras will )
| ‘be mounted for stereo viewing at equal scale and equal angle. - Maximum
filmwidthwillbeai/zinches. T e T
| Sensor Subsystem Electronics and Pneumatics. Al electronic and -
pneumatic components required ior the operation of the sensor. subsystem. |
:maybe mounted with the sensor subsystem. ' h
| Environmental Control' The Sensor Subsystem will provide the
environment dictated by the requirements of the panoramic cameras and
: 'film This environment will include controlled temperature, pressure, .' - |
‘and humidity The Sensor Subsystem will operate within the environment " ' '. B
| provided by the Satellite Vehicle. The Satellite Vehicle must provide an .

environment acceptable to the Sensor Subsystem over the range of angles L

| ‘:between the orbit plane and the earth sun lme angles of £ 60 degrees.
| Sensor Peculiar Power Supply Components Any power supply con- |
- version components which are required solely ior the operation of the
panoramic cameras, and associated instrumentation maybe mounted T |
' with the Sensor Subsystem. g o ” |

Film Handling System. The tilm handling system consists oi the supply
;—.-' 'ii..lr'_.f ,;.:’, ,7';'77?:*3"1: SR 18 o S -

IR SERNCR SR IS S JL
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ST

cassettes, the teke-up cassettes, and provisions for cut of splice and
" wrap, and all other components which have to do with the guidiog or
mppornng of the film peth and its light-tight integrity external to the
:anoramic camera. With the exception of the take-up cassettes ad
Jieir assoclated drives, all components oi the film handling system may
)e mounted with the sensor eubsystem. 'l'he take-up cassettes vill be
-nountedinternaltotheRV's.. R
Satellite Basic Assembly (sBA) B

The p:eneral iunction oi the SBA is to provide the structure to mount .:.:::: .
- and protect all elements ot the satellite vehicle and to provide stebilization,
)ropulsion, comma* i and control, -and power for the satellite vehicle '_:
Provision shall be made to control the orbital decay and re-entry oi the
3pace vehicle upon completion ‘of the mission so tha.t the probnbility ot
land impact of any part of the space vehicle is less than 0, 01. 'l‘echnica.l
*riteria ior the major components of the SBA are as iollaws

~ Attitude Control: The attitude control system will provide 3 axis
sarth oriented stabilization for the entire space vehicle The stability |
requirements must be consistent with the overall resolution pertormance K
z0als of the system. Minimum tolerable attitude accuractes during “
ohotographic operations are: o B A s e S

‘Roll Exror . . " 0.7 degrees

. Pitch Error . .. 0,7 degrees .
Yaw Error S | X 8dezrees .

' The instantaneous SV rates about each of the three principal axes at

y time during photographic operation will not exceed the follovins
e "._".v.i -.t:i--.;.fz..‘-;-i o »: _' ) 19 o ’ ! :
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Roll - Oblzdecrees/sec T

. Pitch -~ 0.008 degrees/sec
Yaw ~ 0,008 degrees/sec

back-up stabilization capabil.ity to continue the mission will be prowided
ta reduced attitude accuracy if required.

Command and Control' The. command and contrel system consists
t a programmer and associated encoders, and an RF iinkwith the
stellite Control Facility. I main function is to provide discrets
ommands and other necessary data to the spacecraft. “The coxnmand
ad control system must be compatible with the coniignration of the.. o g
atellite Control"Facil'ity'and include a'capability for gpam and .
avising the operating program on-orbit Secure commands will be - '
rovided for those functions which ‘could abort the mission. A back-up
)mmand and control capability to continue- the mission will be provided

: reduced capacity it required I

Tracking Transponder' The transponder is a beacon to assist L
'acking by the Sateuite Control Facility and must be compatible with the
aquirements of this facility ’

- Telemetry: The telemetry system must meet the requirements of .
1 equipment aboard the Satellite Vehicle. The telemetry system does
>t include transducers and signal conditioners peculiar to the Senser
ibsystem. A capability must be provided to store ior later playback

- artain critical data relative to Sensor Subsystem operation, the Satel.lite
asic Assembly Vperformancev, and general ,health data of the Satellite

T P Y S : L
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Vehicle. The telemetry system must be compatlble ‘with the Satelllte
Control raclllty equipmente
- Orblt Adjust° The orblt adjust system is a propulsion system lntegral
with the Satellite Basic Assembly deslgned to insure that the required
orbit is maintalned for the duratlon of the mlsslon. In particular, the
orbit ad]nst systen imust be.capable of adjusting and malntunlng the .
desired perlod and location of perlgee. " . -
. ' Power Supply The power supply Ior the entire Satellite Vehlcle
- will be an lntegral part of the Satellite Basic Assembly except for .'
power cOnverslon equ:lpment pecullar to the Sensor Subsystem, and

for the RV power requlrements.

Back-Up Recovery-‘ The Satellite Basic Assembly must include an

lndependent snbsystem to enable recovery in the event of a primary
system faﬂure. This back-up recovery system must provide a high

probablllty of successful recovery in the primary recovery area in the
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event of a tailure of the primary attitude control eystem, .the command
system, or the ou-board ‘programmer, _
Structure. The Satemte Basic Assembly will provide the primary
.load carrying structure tor the entire Satellite Vehicle and willbe -
adequate to carry the acceleration and wind loads durtnz powered ﬂ.ight. .
~ The Satellite Basic Assembiy structure will also provide a mechanicai
interface with the RV's. . ‘
| Stellar Index and Terrain Frame Camera: The Satellite Bastc |
Assembly will conta:ln a subsystem to record that data necessary for
timely and accurate post-ﬂight determination of the orientation of the
panoramic camera optical axis during camera operations, and the
calibration of the panoramic 1magery with an accuracy consistent

with the system performance requirements for rnensuration.

-

‘Re-Entry Vehi ies (RV's) T

~ The Satenite Vehicle configuration W111 provide for mounting and

‘ protecting Recovery Vehicles. ’I‘he RV's w111 be separated sequ.entially-‘-- |

by command during the orbital operation. The RV's w111 be essentially
identical Each Recovery Vehmle wxll contam two take-up cassettes -
one for each main panoramic camera. The re-entry veincle design

must permit a successful recovery in the prunary recovery zone from

‘all orbits described in the System Description Section of this document L

_ In addition, the recovery vehicles must be capable of successful
22 .
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re-entry over the range oi payload weights from both take-up cassettes
empty to both full and with aay weight distribution between the two
_cassettes. A separate recovery veliicle will be carried for the SI film
or one oi the primary RV's may be used if found more advantageous '
Technical criteria for the major components oi the recovery vehicles
are as iollows |

| Heat Shield The ablative or other appropriate heat shield will
provide for the protection of the film cassettes and other RV subsystems
during the re-entry phase of the operation.- The heat shield and its |
associated thermal coatings and insulation' must be desicned so that

the internal time/temperature profile does not exceed the constraints
speciiied for protecting the physical and chemical properties of the ,
exposed film, ' i A _'

- - Retro 'Rocket~ The"retro rocket will provide for a4\ V large
’enouzh to insure that the re-entry dLspersions do not exceed the
requirements of the recovery force. ’ |

Spin-Despin System' The spm-despin system will impart a controlled
amzular velocity to. the Recovery Vehicle aiter separation from the
space velncle. After firing tne retro rocket, the RV will be despun_ |
to an accuracy as reqtiired by the' re-entry dynamics of the vehicle" R

Parachute System. The parachute system will insure that the sink :

rate of the package to be recovered does not exceed a specified velocity/

' altitude proﬁle as. determined by the capability of the recovery force.
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The parachute configuration must a:lso be consistent with’ the air-borne
catch gear deployed with the recovery force.
- Re-Entry Vehicle Electronics: The RV will contain eiectronic
' sub_systems as.required .ior sequencing events,ftr‘acki'ng," and telonietry,
The RV will als'o contain its own power supply for o'peration'_of these
subsystems after separation from the Satellite Vehicle. o
Structure' Each RV wiu contain a load carrying structure to intep:rate
all RV components and to provide an internal mechanical interface for
the take-up cassettes and associated components as well as an external )
- . mechanical interface for mating to the ‘space vehicle. 'l‘his structure
will be adequate to carry the powered flight loads of the empty RV's
and the r_e-entry loads o_f the' RV's with both take-up cassettes mn.
The s_tructure_ shall also guarantee structural integrity .upon water | .
- impact and insure ﬂotation. Provision will be made for destructive

sinkmg after 48 hours as a security precaution.

Launeh Vehicle

The Launch Vehicle for this system is the TITAN IIID A capability '
to achieve a range of-operational orbits from 7 5 to 140 degrees is )
required Applicable speciﬁcations for this Launch Vehicle shall be

used during system desnm and development

,‘.__‘.‘ vin ) “S?.-»l
S i € dbeires ded

e !' Drent Al ; LT LT i -
i_y..» ..\.u J‘l-t-/ 1 i Tl
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Requirements ‘br “he New G.ner11 Search Systcm h-

N evolved ‘or -have béen derived fron aovc:al ‘sources by tho h:

‘ Tne Usis es»a‘ﬂishes all formal requirements ot the nation .

'flintel‘igence community ;n tarms oi areas and targets to be

““covered, desired frequencies of coVerage, and the quality

te f

‘A~5intelligence 1n£ormation desired (which ~rans1ates 1nto re

lution) e Sacretary c2 Dete“se, as Executivc Agont for

-the N!P occasionally esua iisk as,raqgiremenus in the torp‘

.operational capabi 1ties ‘which must be available in'dupbbr

o? the :CS cont-ngency plﬁus ' A***?ional ly, guidaaco ot a

‘a*ormal :5:4.0 1s proviéod to ~he NRO by agencios ‘who pax_'

c-pato ‘Girectiy 1n.tae “atiana’ reccnnaissance &c ivi*ias

'(ror cxanp.o, CGZOR N?’C ctc Yoo *1na;1y, rcquircnontl i

tho torm o- opa.ationa /techai,al cnarac stios are oct:
1;ghod by tho UNRO on the bgsis ol experionco '1th prosoht,

s&s:ems, and the neod e -qnauct the ¥R? on 2 coct-oztoct:

basis raspon: ive ho prosent and L*h.d noods "ho sootioz

vhich zollc' suanarizc ycrtinant roqu qmonts ‘and guidance

e s
e *a, .9:-.

o-.—b«-o“ o~ v ".“

e s e 7 : -~ -, .® (“.ch’a'%
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EARIEIR
T2 USIB AND SECRE’ RY OF DEFENSE »QUIREM; ) |
_1 | I B ~ a. . The :Eormal SIB requirem * for i g '.’-‘ven'exj'él..
4 | Sea.rch System is cont d in USIB- - . ‘1_.13/.1'_ k R
—— = dated J‘uly 27. and July 5 964.. A amary ~ . ient of
-z L th:.s reQuirement is as fo s: ‘""I‘* .'i".iev.elo_f B - u'ork
""' : should proceed urgently toward the S F sement Ll oa single i
- 7 capability for search and surveillan . dth continuous :
!:: stereoscopic ground coverage equivalex: k o Q—4 anc; a,_x_'esé
F" - lution equivalent to. KE-7 " o
L..; ’ . b . In subseguent informal discussxo,ns the a.bove sta "‘
f"“i W -ment of requirements has genera.lly been :l.nte!cpreted to mes
.-s. 3 /« . that. the ‘new. sea.rch system should have & swath width no ‘le
i (G than CORQNA and’ contain at’ least an equivalent anount ot
r] : _ i:llm (in square m;u.e coverage of the earth) » a.nd should
'--. ’ achieve ground resolution at lea.st equivalent to m—7 at -
:;“."%; nadir and at comparable obliquitiesj f R T :
“‘: o o el USIB-D-41 '14/7,. d.a.ted Februai'y 11, 1963, estab-
{..- o lished a requiremont ‘that. the NRO maintain a continuous _
' m}' e standby capnbs.lity o: satellites which could be la.uncuea
“L,i . on short notice foxr. the purpose of a.cquiring 1nd1cationl
G mtouig.nco dur:l.ng periods of. .'mternntiontl crisis.
Y  Although this document ac .nany concerned itself with the
:- - o xx-4, 1t is considered applicable o' the now sea.rch ‘syste
rj e 'I'h:u mtwprotztion has been rea:tfirmd several tinu in-

. T e B o
....s.,l ’ . -y
' . o R s
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~jiinforma1 discussions with the USIB and the conon, and also
is- contained in all draft versions by the COMOR of the

' forthcoming USIB long-range requirements paper.’

”-nds USIB—D-41 14/167 dated August 14 1964, directe

that the NRO consider and include appropriate protective .

‘ measures in reconnaissance satellites against current and/r-

postulated Soviet anti-satellite capabilities. . Such actio

}';have been taken in the CORONA and GAMBIT programs, and a :
~variety of vulnerability reduction devices are available:i
‘_:'ii needed Although this document was concerned with 'CORGY
rand GAMBIT, its provisions are considered applicable to thcf

new search system.: This interpretation has been veritied |

in informal discussions with ‘the COMGR i . »
6. stn-n-41 14/229, - dated March 19 1965, establisl

'search surveillance, and mapping, charting, and geodesy
: requirements tor present image-forming satellite reconnais-
~ ‘sance s systems (congxn End GAMBIT). Although it was rocoz-
:nized by nll concerned that epecitic targete and lnnd nass¢

- and required rrequencies of coverage vould change in the

future, this document has been generally used ne 2 guide
fox planning the aew search syetem. It is notewerthy thet‘-

-a-situntion not unlike the present nay exist when the new

senrch systen is developed tor it. will be eemplenented

" with high resolution,coveraze by the advanced Gﬁ!BIT (G-3)

3
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N in the same me.nner th..‘. the pr°sqn. CO%NA is comslen*ented
a‘ - fcmm cove*age.?ff:"_ : - ‘ ‘
a o "f_'.'. A 1\ovember 21 13\,4 memrc.ndm from the Secreta-’y |
J' - " D-;.énsé to -the .ICS {a...so to "he DN"?C -or aparonriate acticr A
--]'A | 'A"advi ed th.,.t '...n.y new seaxch and surveillance syst am deveio; :
»"J by the NRO a.s a foilow-on e.nd successo-r to the 'C-I-A/KH-L
,.:i '*.clude qz.ick resct:.on cauaoil:i.ty p ovis..ons for ..he rapid 4
; ‘} .' g acquis* %:101 of int:ell:.gence infomation ..n intemational cxr
jp . 'si"uations. .
W CO"EOR GU:DANGE- - 2 o
1 ,.\ — The COMO :!.n :Lnfovmal discussions wit 'ths NR.O, has p
, “: ( ' -‘ . ...ded very ".el'oful advice a...d g'.:.:‘..cance on- desirable Oporat::l-
- L cua*am.eris cs of t‘xe new sj..tem. M:zch of the Comittee s

R inform..l mdance !.s *e:lectad in the*,.sta:ed *acuiremcnts f

i

- tha new system. . E: les- o.b the ..n.o*ma‘ guidsnce providod
- the co.ma h rogc::d to ';ha naw sea.ch a..d sumillanco sy .
i . &zeas £p.slawa- ‘the syst.m ghouid have ca on-orb!.t program
- S

for ws.mm 1.b4‘1$.1:y e.:».d opamtional affcc*ivmn, it s

have gra&tly cduc.d essonsa times (vi ~2=vis CORORA and G}

:1 ) . Zxom lawach dac:.s on to '5:°uu¢t ra.avary, it s..ould have &

o _ *aagc of orbi,t nlhc:ic:z Foz opcrat‘.’.onal flcxibility, :ho ...

- ‘ :aquirod o c..t.r.zo orbits ca::.nz- thc coun*down process ':hon

", C 7 va roév..ccd i£ pou.blv ic p..obt.b.n.y s’:.ca.d possa;n a-
,”; soties: B |

t [y
[ . . t n.-.' e g

1 ﬁ . . — R ey
-d M " T Q oolee N . e .
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St
L
- h i
i
pr ; : i :
n t s‘zct.."d he.ve a c'ﬂis'!s reco...‘a:‘. gsznce capebility, e
- . L .. ) . -
} .
-4, DNRO/N‘?'P causm?m"‘zous-
B T a "'a, ‘.:"xe easign of the hew Gengral Seaa.ca System, .
..o maximum 'ooss‘.ble- util:.za*io must be :.ade of existing launch
3 -
- ili ies, on-o..bi* t*ac"c--,g/commana/..o; rol fac....:.ties,
i K ' . carsu..e :ecove-y ::orces, orocess...n‘, and 13*oduction Laci}.itie
et
wyt ' and inte:pretation facilit es. The reason for ..his require-

~ ment is. s..mp.z.y cas’ of ecmomy--to use the ‘nmdreds of m:Lllio |
} —~ _o: dolle,::s al*-ee.dy investecl in’ ground a.acilities and equi.pme
_‘ o 'accuired to sz.ppo...t on-go ng sate :L"e o:erations. An_alysgs

L .naicate the."' che usa of ..ese fe.ci}.it" s and equ:!.pnxen:s wil

) : no: deg*ade tha o::erating -.-:ective:zess c:' ‘.::.a New General
“ 3 Search System. W:Lth rcga-b .o ~e-e:~.t~y whic‘os, tho Hawaii
’J - azea should co'::. imug to e f::.e p"""‘""y '"*ee. “or capsulo
“2 *ecovczy. : cslthcagh it is mite reas‘b‘.a ‘.o Tacover capluio-'
-3 . over lemd, the pzoblems of iaterferexce with comercisl air
el tresgic in thc Unirad stazes, and pooze: weathex over thc
_ _: :a:.inland aiﬁés: dicfa::d t’.:.f. 2 z.:. mode o‘ zecovary be und
""i o only i ma:smy si. .....) ‘ o _
- | 'b.. The das_.gn.,o_; :..a =ow sa&..‘x sys:m saould £u‘.:uro
,J( ’ 4'.s*"“e-o hc-a-. tochnolozy oz, et mOST, -man:.blc p:adictc-‘
Sy DR ETYOL S | .
‘_ A tan e o ; 'yt

liedei e VMY
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© . ', extensions thereof. It is desired that the new system
_: | .‘become opera.tiona.l as soon . .48 poss ble md a 1ong develop-
. ~ . _’ment period fraught with’ unsolved technology problems must“
“w be avoided if possible.
IR ' C. Th.e overa.n sye*cm must be eo mnod around the

......»

| o Perkin-Elmer design, plus the Eastman Kodak a.nd. Pa.nca‘:e

S A designs at - Itek). . These three designs are all technieally
. ) W’,

e ) feasible and. a11 represe*x* reasonable projeotions or the
o~ 4‘.state-o£-the—art th satellite camera technolozy. SeVeraJ, ‘
e .-ha.ve been invested to bring them.to the
1 .. 'poiat where they are at this date, Both time and. money :
”:( Cr would be lost 1:! camera concepts other than these were |
_: : 1ntroduced 1nto t‘he new search system '
= B - S 'mxe new search system mus* use either an - ex:l.ei::l.n;~ '
" | sta.ndard spaoe booetor, ‘Or One in wh:!.eh only minimm ud
) ‘i B o 'V:modeet nodincations are idcluded. Any appropriate DoD or
i ‘ : ! .ANASA booster m.y be eonsidered- however :u: is des:l.red tha
. _: ‘the boosur 11"t cepabili y be appropriately mtohed to th
oy " required on-orbit weight (with provisione for somé eubeequ
X 4 o zrovth) 'rhe &tionale is that 2 nevw booster dovelopnent
| ’ o could cost n'on a fow hundred million %o a buuon douere
“_— . or nore- and mch An expeaditure is not neeun.ry
: ,3 " . . . e, The new eyatem should ha.ve the capebuity te be
-y B J.amchod from the !estern Test Range into 7_5°_ to 140°

. .
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inclinations: : Thé b'ooster a.nd spacecr&ft/éensor combina.ti-

should ha.Ve the ca.pability to be launched at any time betw

—

Clnd

17002 and 23002 Operationa.l expe*ience w:.th the CORONA a

_J GAMBIT systems i‘nd;catcs ‘..hat tnis oe'frc,e o:f ﬂe&ibility i
: —3 ' needed for the wide var:.e..y of se..rch surve:.llance, and
e . MC&G mlssions undertakén. |

i 3 ,f. The New Genera.l Search Sys»em should possess the |
T o f- inherent dapability to hold in a ready-to-la.unch conditior"
. : at 'I‘-l hour, or less , for periods up to 30 da.ys. 'i‘h-e.'

1 -1 | = booster should ha.ve the inherent capa.bility to accept new o
%"‘;5 ' orbital parame..ers (these ma.y be pre-computed so-called

} S "1ibra.ry cases" as utiliz.ed in current systems) in T-24 he
t - :.. ; or-. 1ess. This requirement stems frc"n NRO operational exp-.

RN ence- with (CORCNA and GAM3IT, plus NRO/COMOR analysas of

- . quick—rea.ction neads in changing in ..erna.tional situations
——_— g..' ' The sensor and spa.ceeraft should have the capab
- '} . . to photograph at.any 21% ude betWeen nomal design per:l.g
‘”— ' (nomal desizn par:lgee \vill be not less than 80 milu ror

, -: o | roasons of . atmospheric d..a.g and thermal heating pena.lties
~1 o | ) and 240 milu. . NRO ana.xyses of currentwsystm mdicatos
o ' tha.t this is a desi.ra.b...e ﬂoxibility to posson s.nd tha.'t
""? : it is achlevable at on-y minor cost in weight ‘and oonplo:
.,T An oxamplo o: ..ho value ot high altitude photography 2011
i, _j | Whorau .a typical camera’ sylm undor oon_si,dorati.os, ‘algh .

7



. NRO APPROVED FOR RELEASE '
DECLASSIFIED BY: CIART- : .
: DECLASSIFIED ON: 1. 0CTOBER 2012

A

{'oost-ottoctivc as possibla.

Fam N

have aceess to the entire Sino-Sovzet Bloc 1n six or Seven

days at GAMBIT resolutio 1s when opgratzn, é aes*gn neriree~

. if operated atvhigher perigees; it wbuld‘provide access-to C
o the entire Sino-Soviet Blee in two o“ three days at nadir;
:resolutions on the orde o? six to-a*a“t *eet. This capa~

. bility could be very valuaole in certain crisis si uations.~

jh. ' The spacecraft should 1nc1uqe the volume, structt.

h provisions, power, and command/conorol nrovisions

is a highly duirt.uo charactoristic :I.t the NRP 1. to be a:-

" 1." Rcdundant critica.l suo-systm (cmand stabili

_zztion, rocovory, otc } aro nandatory 1n the new systcu.
: It is acocpta.blo tor ] rodudut (4., ba.ck-up) sub-sysuc
. to ponou ;on. ca.pq.buity. than the primary systu_. i thi

..
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“is a des‘irable"brade'—o £ .in terms o.; cost, complexlty, we: '

ete., 'rhe need :t‘or reduddanu crltical sub-systems has beex -

demonstra.ted ﬁa,ny times in CORO\IA and GAMBIT systems

3. The command spb—system q.n the new genera,l searclt

must. ~be' highlj i’lexi:ble.- In particular, a programnier tha-

. is loadable on orbit (in a manner pern..ps akin to GAMBIT) '

"is absolutery essential NRO experiedce with CORO\IA a.nd '
. GAMBIT indicates that thzs flexibil:nty is needed in rela.t. :

short-life systems and *hat in the case of a long-liie o

general search. and surveillance system, 11: would provide

greatly increased cost-e fectiveness in the utilization o:

' :rilm (i e., more cloud-free pho;.onrraphy)

k. ‘ The half scan .;.ngle :for ‘che sensor sub-system '

shall be. not less than 45% nor more than 60° . The. 45°

‘_f.minimum limitation insures that all sensors under conside:

" tion wi ...1 be ccmpa.rable to cr better than COROKA and GAMB \'

in swath width a.nd reso"uuion, as specified 1n the approp,

ate’ USIB documents. A.; un-orbit programmable swa.th wi.dth

- to obliquitiee less thad 45° in suitable steps down to

about 15° scan angle is a desired ieature as a film conse:

‘tion measure (i.e., less weight) AR even more desirable

prczramma.ble swa.th 1s cae S.n which small Swa.th a.nzles m

be selected a.nywbere tr.roughout the camera pan (for exanp

. a 159 swath off vertical, to either side of the nedir pos
tion, up to the uxinuxn deeizn o‘aliqaity)
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¢ . SYSTEM LI¥I COXSIDIRLTIONS
S and - A
BOOSTE ‘R_S‘EL..C"‘IG\T

The TITAN III~D ( -segment 20-1nch d ameter solid str-'

V. on rocket mo»ors) ‘has been uentative*y identified as the mo :

cost-ertective booster Loz the naw general searoh and snrve

lance system.l ' ':""'. ' ;_>< . R A‘_@.‘V.
Studies ot probable “esults of 1969 search and surveill'

mlssions (against projecoiona of p"esent requirements) have,

been conducted independently by SAFS » CIA-OSP, the NRO Sta.
.and systems engineering or ganizat ions ‘(STL diﬁ*Aerosphce$,z

' ;with findings -n *eaeonably close agreement. Specifioally,v

it was agreed »hat either search or surveillance miasion .

‘resulte.depended primarily on a given number ot acttvo days‘:

. of oameri operations dnrin - a speci*io timo poriod, and

depended very little on the distribution ot thoso d;ys duri:

that period (1.0., random and consistent woathor paxtorn

distribution-)~- In othor words, to accompliah givon soaroh

.. or survoillanco zoals dur ing a specified period (1or oxznplc
' search 90% oz tho Sino-Soviet Bloec in cloud-troo photocraphw

in lix nonth:) roquiros 2 given nunbor o2 aouivo dayt on ort

It does not nsttor, ZQr a;l praoticsl purposos, vhothor thot

;days,&xo oonsoout;vo or_sproaqeout across the poriod.

HANDLT VI 7:'."" a}I
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< _.‘ ‘The Stﬁdies ali:geneizl iy concluded that- for maximum oost-
.effoctiveness of a system which inco oorated the camera syste:’”
under considerauion, and in view of the state-of—the art ot _-'
technology in terms . or rel abili ty in unmanned spacecraft,

the total Spacecratt weight on orbit would require a. booster'
'o:f.' -&:lxe TITAN III .J class, R )

' Various boosters, 1nc1u ding TITAN 11, T;TAN III-X/AGENA .

and TITAN III~D have been cons dered fo* this mission. |

o Approximate data for comparable orbit conditions are-'

Approximate - '
.o T booster cost - | Efrective weight N
. Booster 5 . (launched) ..‘? in orbit . Cost/1b
TITAN n o o '6,400, 1b
..AGENA‘J" ) o
TITAN III-D = © 14,000 1b

.. ® The exact valué to be used here ig open %o some
- qQquestion based on how much of the AGENA eapahility
maght also be usod for on-orbit operations.

These data, whilo vory approx.ma e,'show thut’in goooiil'
" the oost per pound ™ orbit is rclauivoly iadopondont of the
,;booster selec ed- tho ooat-e 2ectiveness deponda glnost .
oompletoly on how ottoctive*y »ho total orbitod woizht can”
be utilized, I |
‘ Incroasod oa-orbit voig** is o: 1n£e:ost to the dtcroo.
that it ccn.rosu1t~in anreased 2iln iogd'and/oi~1noiccodd7
mission durution ~ Since sooe eleno ts of-a epaco_vohteio,

1noroaso 1n voizht oaly sliwhtly (o. not t’all) vhph»tho
L2 T T _ |
- B eAS _QmATTS .-ng_-.e via ZVINAN
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. mmssion dura.t:.on or ﬁ.lm load is increased it is reasona.ble
to expect that duration a.nd film oad can be increased more

' . rapidly than spacecrart wexgat :.ncreases as any specific
' ; . design is "stretcheq.'f Add“t:.onally, the nature 02 the .
. ' _ weight'increa.see"re"q‘iired foxr 1onger dt.ra*ion m.ssions e..nd*“
addi tional f£ilm ie such that the cost-per-pound of space
! vehicle decreases somewha as weight increa.ses.‘ ’rhus, as
»

vehicle on—orbit weight 1ncreases, cost per pound tends to

\ decrease, while eﬂectiveness per pound increases.. There:tor.

g & general conclusion is tha.t the cost per unit. of mission

,.. o effectiveness decreases in a monotonic :fashion with increase;
- booster per:t'ormance capability over the entire region of |
"( : ca.pa.bility exs.m:l.nod. - ¥ .

.In support ot these genera.l conclusions, evalua.tione :

o ha.ve been conc‘.uc ted ot the *ela.tive tots.l progran costs uain'
o~
rom sovera.l potentia.l booster vehicles. Two ca.ses oxmined

BT 1nc1udod' .

. A. A 62—1noh :!oczl longth caxmexra with aa 86 sob.n
oporatod 2t an a.ltitudo o:? 120 n, mi

. f’f:'"'~'f b; 60~inch zocal lohztn canera vith 'Y 120° soan ’
4 T; .;'. oporatod ct an altitude o? 80 a, mi,
e For cise (a) above, t red possible boostors wezre exanine
- azain:t a postulated requirexent to’ cover 70% ot the’ prooont
if; . 60-day surveillance targe roquiroments in oach Go-day
*- ) S poriod. ‘Total prozran costs for a 2onz--yeu opu-a.ttosn.‘.l
:;( S progran were estimated as..
b 3 .

' 'A'\l.‘J:.C via 3""'/1,&(




NRO APPROVED FOR RELEASE
DECLASSIFIED BY: CIIART '
* DECLASSIFIED ON: 1 OCTOBER 2012

B S O

 Program Cost (Relative.

R  Booster', © T T T e T-I11D).

B T-IIIX/AGENA L |

. :_' T-IIIX/AGENA (plus

' : MINUTEMAN strap-ons)

T-I1ID -
nd : .
. For case (b) above, two ooos»e s were examined for the 4
.J case of covering 85 percent 02 the presen 60 day surveillancﬁ
%T : ‘target requi ements 1n each 60’ day pe*iod. Only costs .

; {directly associated with booster and space vehicle develog-'.
Z -ment, procurement and launch were considered for a three-yeax-
:. c Program.. Results were-' '. | j | | R .

.J LR 2L.Booster'.“~’ -{3A : Program'Cost453e1af1ve'to.T-IiIi
S TITAN II D R
,C —ranan 12103 '-‘-Fj - NS

. Comparable data were developea for a hypothetical searoh
.:' mission (based on present search requirementa). } ‘
i ' "hese relative cost data are p*eseﬂtad to support the -
“ general conclusions that eae larger boes.er.;s more copt-

é' '.effective for the system unaer cens‘éerétioa.'.Caleulatiohe.
o *ndicate that the TITAR 112 ~D ‘booster qhould_permit tho

?3 new search and curveiilanca satellite to be placod on orbit

:v "~with suzticiont oxpendibles for considerably more thaa i

. ~25—day mission. L . _ ‘ _

= In thoory, taon, Lsing e gbevogratienclo; the cost- .

- etfectivcness would. increa e cenéieuallyiaicnc with increacod'
f m-ssion 1120, with no uppc 1&1:--a11 otaer tactorc botnc

; 'equal. Thus, it aicht bc «ssuned that & much larger beostor f

4« e

: "'A\.Qa.a VIA “"'“gf
POWU'-. \,”""2"' )
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R

B

i.d

.propollents, proauetion, hnch etc.). appear roasonnbly

BRTa) A s

2 et .
v eSS

‘then TITAN IIIAD‘should-oe ised to perm t.the carrying of

d1tiona1 expendibles for cven longer mzssion life, Hovevei

the o limbility of Sub~Sys.cms in. n'uﬁmanned spacecraff

do have a. practical upper limzt based on the state-oi-the-art

'of technology. mhe Judgmen<t of expericnced Spacecraft

engineers is that approximaoely 30 cays 1s a reasonable .

llfetime goal, for the type of sysuem under consideration- at

that. point mnlti-rednndancy in Sub—Systems to insure

;reliability begins %o consume ‘the e?tra ’itt capability or

the larger boosters and cos»-efrectiveness begzns to level oi

»As~a matter ot interest, unsolrc-ted proposals from

-fseveral manuracturers tend .o confrrn taat abouz a So-day

1ifet1me goal for unmanned reconna ssance systems of the j

*

general type under considera:ion appezrs 4o be a reasonable

.'goal from a reliability s*o*oooint.«

..

The Air-Fbrce TIT&N II”-Systen ogram Otfice has propolc

that the new search end 8’”V311133v9 system bo launchod by a

modified TITAN III-C ratuer_uhan tas T'mAN III-D (3-so¢nont).f

Over a three year progran seriod, the total boostor progrsn
costs (launch 2ac111tios, anginea*ingland modirications,

»comparablo.- cvor Y longar torm pe.rod, Lowever,’ or vith an
cincrossod rroquonoy o? lan :caos over taat now conxonplnted,

the TIT!N III-D appoars mora oost e::octivo.

. 8

' P . f
—ta gomemesss T S sl
Tt T s em—— ‘




. - NRQ APPROVED FOR RELEASE
. DECLASSIFIED BY: CIART .’
DECLASSIFIED ON: 1 OCTOBER 2012

1.5

|

1.

- PRI R S Y
et B Tan

s —rra—t
e WV liakes

-

Since uhere appears to be ample mzrg;n for la.ter growth‘

-and operational flexibility, it is int epued to-designg»e the ' -

 TITAN III-D as the ‘standard 1aunc_h vehicle for the new genei.

search sys»em.

During the spa.cecraft and sensor compe..it:v.on per:l.ods, :

it 18 in ended to compe..e ‘.‘xe 3-segme.:.. sorap—on solids to .

the TITAN III core’ among the solid *ocke‘. motor industry. :

The solid rocket motor indo.stry is somewhat "starved" for .

. new bus ness. g When i‘t was learned that the Air. Force (NRO)
T was considering the use of the TITAN IEI-D (3-segment) a.s

~the booster. for .a new. sys'cem, the Air. 'ﬁ‘orce was deluged w:l.t!

dems.-nds that this was a "new" motor and uhat a "new" compeft '

,'tion should be held rather than sole: source the contra.ct to _

United "‘echnology cOrporauion (csveloper o:t ..he S-segment

sol:r.d) . In the 1n erests o2 acouiring theso motors at

. the 1owest cost, 1t is pr o"zosed to beld an open compotit:lon -

1t is racognized o.; cvu.se, tha.t Unitod 'rochnology

Co*pors.tion s in a mos a.vora.bla position, to win, , by

" virtue o:e tho:.vr‘oxp,orionce' .s.nd available facllities.

: A'br’:.é: solid rocket no'tor cdrapc*itibn will ﬁot delay )
the ﬁrst lauzch da':o o2 'o new systen since both tho
Spa.cecra.ft a.nd unsor dove-opmnts raqz.a.ro lonzor o.cquihi- -
t:!.on times the.n dqos the usocter and -t; 1a.unch za.cu:.tiu.

»: Ky L S R I

tE "‘wl'} ‘f
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'
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Lctackment 4~3

i T T spril 1966

e RECOWRY V"HZCLE CO\{S 'E, ;T G\S

I

: Tn the couzse of preparing cha*ec"eris*ics for he Net;r

1>"}Lc>*'og anhic Search c.nd SarVe:.lIancc Syszem, orevious analys -

-.'baarina on the. selac"ion o the nmber ol recovery vehicles

jeze aaain reviewed T?le, &P,O_:_tant ﬁe.ct;o;:s cqnsa.dejred'.
in"l“ded' R . | ‘ .
B -R'e°°"el'-'y vr.n:c:«:e Constraints | s
.. b. Sys..em Ef::ic'*ency v - .: ,, ._ -
c. 'Davelonmem; R - ‘

4. _'-cpera.tional Cc*s..de-ﬂa‘.:ions

| The p{ie;a..'l systex .x.yses w:ich establ:!.shad tho dasiz

bility of rela::ively io;;g~2.#f.vad m.ss_zq‘:.s have corrcsponding]'
_-_'l‘ed. zo le¥ga 'a@azaiities'of".film'pef mi.ssiéh. - For the vaziov '
‘ccmera dess igas urder cons: Sexat .cn, Sxom aap*am&taly 1000
.‘94.00 pounds of J:a will Py :equi::ed par m.ssion

A naw RV deva..o-:::e..t will’ :.:va to be undc cm t ¥ cxit',
recovery vch.cla; qamm. e v..sad m view of tha‘.lir:o quant? :

£ £11m to ba zecovered.

vy vt

' . u»\smv‘u\ d - -““.

. ' o " v
P e L4 P‘."vo—.w Sl

PP I Tl L Y
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"LC"V‘?R" FOR C"‘ CO"IQ"‘RA.LX'.'.‘S
Tne *ecovery veh" cles for the New S‘.a"c"z and Surv 'lian'-

.

’" Sys;.em s‘mould “be cozn,a ...b..- if possidble, £ for ecormy reason

with the cg‘pabili ies -of tae existinz C-130 .\ecovery ::o..cc.

0

[

concliveion that: a configuration

w:.;.h a s...ngle recove:y vek. Lc..e is undesziz ﬂble. Although-a )

‘

sing e ?.V with 1000 uound:. of film coa...d certa..nly be he.ndle~
the sus—.)endad we:!.ght of or.a RV con::.im.rc: ao;»roximately 2000

pou:‘ds of fi...m a*obably wo.;..d exceed the maxﬁmm capability '

e.x:.sting cexi 1 recove“y e:fz...pme (m-:*-ox.mately»é}zoo pound -

is tne me.xin'am w"u.ch has Lw:. de...o:.stra:ed h curreat

:ecmre:y ecuiumen-). In Taz event of & nser s‘.{ald jet-t‘.'.son

-a;lure, that weignt limis woul ¢ sa ..meeded and’ evan :Ln th

. normel situstion, ‘there would remals :‘.-:: ly o safety mar'

Zowever, ia '*:ha'ce.sa éf & t-;ro=-Rv cs:.f;;---“:.ion fo-' appzoxm-

2000 pom‘*.és of film ...he c..-\.’.. weigat of aach capsule wou!.d '

- reduced to ebouc 1600 £o ¢i'~ ~well wi ';1:" "ha weightc which -

ks

a hancled =< ‘.‘.naly. : .-;::.__:;a':.'ei:é‘? ::*::: a*..!.g-..:ation w:L:h :w~ ,

ox ng' 2Vs.fs2lls wf.:hi:‘. e Re -av:.:y Tozce capability.

'_-5-cm»c*z T

‘For tha search 2md. :;:va...-a..ce ':m..ss..o*' whoro :c...n.ti.vel

messiva smoumts of ;;qu‘g::e:i iz aze Teg ad two 'ay dcs

R -
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-

considerat :I.c a8 are t‘ze {nimia ation ‘6% the ratio of total
'v'ecovery sys‘.em wel gh" to .c:...m wc.:‘.;:.':, ~,...."vm“ imization Qf €
percent of tlﬂe- to‘...l L.u:.c:@d £ilm ..‘n. =z 15 ultimately succes

. yecoveraed: (}a ;:al:«.abi i‘:y cc:.s:‘.der::‘:i,o»

4]
LN

For ‘the ranges of fi’_:a weights x.::.ce: cons;der'aticn.,;;it‘.
is ;c';l.'ear“iv-;‘:;a: there is a"a,n'sﬁ.déra le incb'_:eas'é in i‘:he‘tbe.i.‘ghc:'
of the ﬁgccve‘éj vehiclé ls‘u’:;f-'sys‘i‘:em ?azid. .ass'oc;:’;étéd' spacec'ral.ft'
s.ruc«.u:e, per pomd of Silm recovarad; as the m.mber c';f RVs
;.n;:reasa and tfzeir size d c*eases.. - ;_ _ | '
cn.-‘::’:.'e o:h'er t;and 5 deex easi.{:, s /s.em efficiency with an
ia.»-..-sing '-um'be“ of ‘&Vs‘ te .c’.s to e ccu::ta:a.cg.ed somewhat b i
&a in ease ia sz..cces=f' wl a....ss..o.. e.c..c p:ismr‘t-eup to &

pomt--through the tse of m altinle 1\7«'. For example, on &

30-0 y nisss on, t:o:z-&l;veﬁ-f cla fatlive oo day 1& (o2 later) .
wau.;.d -e‘sul* = "ot"’ =i s's:‘.*'-:; faiiure Sox & one-RV conﬁgura
bu* n'-obably wm.ld ..es-alz iz e ":.:.::y ':e:cen“ s.:coeu‘iﬂ. niss

‘fox a‘.WO-R,V econfiguratica (asg-*:.r.g ecove...y of RV #l on ds.

Yore :ha:: .Ws Rst, hawéw}‘er, might -.-asﬂ..l" a smvha: .
1owar sys‘-an "alm'!.li . It is evident T 8t 2 m-kv conﬁ

tioa can en; sy a ":L.n n""’- siai.’..‘ <o ::.az ussd in ‘.hc p'-u

cit e Vi § meretio’m

e e J T O PR
ety .‘».':a'- SIYES ettt NNt
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~problem).

“tha 1£.a.et:'.na goas Zox the mo=mal alssiod.

COROK2, whil_e moze than "‘:z-u -.Vs "):33 iy -Joulé‘ra ruire £ilm

'\
' %]

" end spl ce operati.ons foxr w:.-_c‘x there. is Do 'ligh*' e;-me"ie“xc

'\Avwev\.., i:"xie a:ov*o..ch 3.s ‘.c. co.:....d’:;..é.; & se;.:.ous tec"ma.ca _

0"
~

LY
.

- LE Tt t;e sys.,em u..dev' cc side“s. woa waze. seve.cely weigh

limited ‘be"_ca’iise of the'bqééte:: sélected,_ .e use of muluiple

Vs could--imnosé significant limirations on ‘the emount of £1

nenca

c..-..ied a/or s,/s.an 1-’ "e'-ime- reduced. lifet:!mes, in zura,
wo"' '::equ:. e more launches end tixs incresse program cost b
a gz o,«o-ﬂt_on...z:e ..mou‘.t E ver,; he boo-ster,..ent,ativ_ely

.

iderti“.ed fox nis sys..an ha suffi. ..ent on-orbit payload

weight rgin to car'-y es’ 222y a8 Soux .&Vs w‘.t’xox.t *educing

‘\

N 5

BEV“;..D" NT """S’(

LA -.v‘.ew o- seve:a.. ‘.e lad X des 2zas. which hava bun

.

co.auleted ~covering & zengs of_vahicl_e sizes ‘L.p to 2 1000-po

'-_m canaci v he.s ia ..i‘f.‘.ad o "‘:.':.d...ma‘...al dcvclopzuat

p::cblm .

PEIATT WLL Cco I*BIDE. ONS -

"‘ha.a &xa sevval po ential adva:z:aggs of an ,ovpora':ions

cae.racte* waiek. £avo~ ml::’.plo RVs. -Q: exexpia, ml‘éipia |

. - . . ) .
- . : PRPITN e o Y .
T
B . . .
A .. .. . .

herdly st boars @osemn . . :

-
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_steges of ;-z'mie{s'ion .could ve infSluenced

. coa.em':-a*ac'. 23-‘“..8 day zyocem.  The Sizst configuration

) RVs are naedad in c*is:'.s ::econna:.ssaﬁce sf.*"*at:.ms vne'~'=in it

~

may be necessa-_ to'retu:'m '::.:.m cn a ::fc.:.m ba.o:.s. Mult 'i 1e .
: :6C¢ o 7

-RVs are des;.*;able frem.en. o3e: zatiors v:.cwr'o.;.nt in ..Ha‘. .Later

.

0'"

V. zhe ‘ac::ualv results
echieved in the early stazes.

GG

.:.t is unc ues*'ione.ble .:::.:.t a £ our-.\V c:nfzeuba ion would

'be more use:ul.and .cost-ei’fec“ive inea cr:-.sis s:.tuation than .

»

two—RV config urat':!.o'n.‘» ez -Her, 21l other. fectors being

reaaonably ecual &‘.n eigh" RV com:ig ion vmuld probably be -
‘ be"te‘r ths.n one with six.v However, ‘ e*y _arge numae* of RU

- may not be: practic-al' £ox v;::::.ow..s "'"c'r.:zf.c reasons. Whethe'- i

' o_r zot. "‘"-e~. or fou': RVs will reascﬁa’oly atiszy the crisis

::equire;:.en: \;:nd tzms elizlnaze tihe ndzessity for aa oat.tone.l
ecove:y cc ::f:’.,_ ~'~a...ie.. with even zove XV:) must be t_he sub‘jqé

of Zuxthez s:udy.

OPTIONAL RV CENTISURATION:

-

In view of ‘:ha factous iiscusssd eczliér, mo further

considerition kas been givun o a cme-iY comfigurstion for ti

c..nsiaa*ea l-.:.s een twe Iz, zeturning one &t the midpoint &
cna 'a: he .a‘:ai.&tion o< t:.a missicn. . T gr.bss weight of '

. .
. . . .

- L. g e
¢ .. V:.r-. RIPOSRTIEN
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/ﬁ;\'\.
s
A

. results of the firat ha 1" o_. ::"z.. zmigsion could be mada avail

system). .. L. .

'recove*y forces. T’*

@ -

ezch _recc,Ve-:y vehic’le \.‘.a:\:“m Mf about 2000 nounds) would D -

i..‘i..'le e abi ity of tre recovery forces. The rati

_of film Jei"h vea.sus ca os..a.e weight would be reasonsbly

Aef'.-’:'ic:i.e'-.‘it. A culek p'::qce s:’...v'f, ‘3..')"*' ticn, &nd rea c‘.oz.... cE t

L\_

€l e b

in tike to influgnce camera op‘era".:io:zs Zor tte, L.s*' week oz

\

* . miséion. Reliabil ty of t’qe ;.wo-’{V co--.x.igu ion s“xould be

. kigh (high reli "a ili"'y has been de...ons::::a-ed ia ‘the' CORONA

' Anmotkhéxr config ura.tio considered hes 'been .'éi‘c_her th'ree; -

four recovery v\.h V{!.es. The.gross welg! 3 oL a...h capsule

'would be WeiLdi w:‘..th:’.:i-tb;e‘ a:-..:i.e.l re‘::i\.vs.x. caoa'b" lity of the

use o: addizs =8z .\Vs does cause some

*.

pe...s.._..y in terme crz i..c-a .52d stwuetural -Awai'r’:." in a.'n.. sPace

.. ecxafz _to :*.o::.t a=& ca::':y than, "z..::;e:, ‘this 'er‘:ange:nen: is

)

less -e.fficienf“f fn terms 0°’ Z21m welight pex cépsule.. Additio
the pzc! ebils ..y of capsulz uacovery Cecreases slightly with .

succacziing cwe.u’ e; “zweve':, this is s0T a _si.gniﬂcant amoun
therwise, a':::.:ee. o'.: Sour zghovesy vuz..c..e ecn“igura"* on
appesars more c.esi,...b.e ani ojezaticnally 2fficiant tha::. é.< tw

ca‘*":.g':c.tio ""or exazizie, the wesulis oota :‘.nsd i.n tb f‘

ot

TWe "V "-’.‘:a lczds could Lo ;..-.ad bt

(0
[ ]
43
{>
o
1]
Ih
O
i
0
)
@
n
h
| ad

cacisicne

e , $asd .
tha latter stzges .of ta =izsion.

.‘r;-



-NRO APPROVED FOR RELEASE - P S
DECLASSIFIED BY: C/IART T B
| DECLASSIFIED ON: 1 OCTOBER 2012. T

“versus wel g"ut of filn :~'~ vazaed

~effec venes° (:.n uh&t *Hu'uoera"'c" ccu..d more effic‘ "

,:‘.n‘:fo»onef oz al of ¢ 2 RV csed for ta

' Anothex configu_raf:ioz considered has been six or more

recovery vehicles.. "‘his comZiguration, of cou-s , is less

--.J

‘ua.f?.Cle.n.e inﬁ.-'tems of-spacec:aft/re cve.:y vem.c1a waight’
2 S :

~ "O‘"' -

: t’*c.:. any of the o’-e ed'.f.ng
Options. It &l 1so would b«_ iess reliaple due to.._t'f;e ...plexi

of ,fee £ 1m into s:Lx cr oz -eccv\.~y cansu,.es. OnA t’:.e'
other herd, :L‘. WOuld 'be a highly cos*-e:::ect-ve e.rrangement

fox p e*iods of s.m.ematio....... rz‘.sia 5é 4n te rms Gf Opera*io'

ently

sexate tiae ca:ne*as ::.:x sz_usequent s..i.a stages on the basi

"c... rasv..l:s acm..al y ach..eve.. end ver:‘.f;’.ed on the film of the

recove:ea '.\.VS)v.“ Lo .
The \Iew Gexearal Sea:c':z System wigl 2iso Znclude a stell |

:‘.:.dax cemere sub-sys:.e:n =5 sohamce. iz uéefulne'ss;for mappin

s e

end Ch.u.b"_ng v--.:roosas. Sinather oz mot o ee.d te SI £i1m

34

e i1 ..m *"-o:n tha m:l.n
c cmerss i "&chn_c..l LTrlia-0fZ of weig’r.: vs. co:nnluity.‘

sola e

thuse ‘oz ...a':a “ecovery veiicies are ~--e" '-or tha mz.i.n cm::

X3
Ry
-

film, it s.;:_ s2rg .that it wuiy Be more _..c..ar.‘-' ‘o emp.oy

.
- -

smell, sejazirte ratovary vealels for the Sa. and :ecovc: =3

Be 9

#ilm as t a e:.& of the m""’cr..

o= nd et e
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S'LT-*'I;..RV . .
.m Viezi c_‘f che .'imce:cta;:.:w' “3..:0' £ha rzeise ntmrer of

secovery veii .,es ‘which shc;.';'.‘d‘:ba' Incoxsorated in 'f:i::.e nev

; syﬁte:_n, :.’: "~>pcs.:: de;ei:ablv :-o regusLt he spa‘cecraf‘t.‘ dde: ‘.
to t‘:ésign f'o: either.a‘_i:»?of Q?.‘.‘“‘C“"'; .;:f"le‘coﬁ.f'guré:.tiong
In the mesatime; all previcte smalyses should be resym.pes:.z ed
and 2 finel 3.dgment made 2%, the ené of tue saacecrﬁru compe;.l
‘:ii_g:zn ; 'cdméa:ing ‘the 1-'e--ev'ﬂ".*;:ﬁe'.‘.:iozzs of ;pr

ev;v..ous stz‘;di,es‘ ,aga:x.nst

the ft;:aaeféffs ' in the new ”y tem of v -...._,n., cost, and com; :
A plexity. | T

( Later, indé simulteneocu: with the égvéléon;ent c;f-’the
- stand ard RV 'ca':.'..igur'aticn (eith’;r‘ “:t»ic oz Zour recovery vehicle
with oz witacus en gé’iéi‘aic'z;l smeil rac Lvery ve.h cle. ror SI
—’-':'_],m), des sign s u;’xlies. w‘_li .,e " ?ﬁéer‘:a'cs... .ova en e.l er:.e."e
R.V con.:.zura::’.s:, v‘::’ic’i wc'.:.; e usad e c"_ﬁsive.’fy for cxi sis
;%cc:nuiss.&.e 8Lt aa‘éiozs'; This. c.“ a-*e.*:i ve RV eomign;ration
shouid: imeluda zot Less ther six zecov "y vehicies '(pezhaps; .
as mm“:y_'és sixfe.n). Tie s;;e:étic:.ai 3 ';ose of such &
conz su:;:- c"'_ world ba-solaly t};e ;;i-;iﬁitg~- of :.néicat.ons
;.*:.:el'.’.ige':.c.., with tha o33 .:c::.va b”’w e weturn & significa:t
mouns bof ""'.’.midaily-, for..-'. *’a..x.m.::.. wier of

oo
3-«

within the cvm-"l we.gh*' :.../qr e

systam,

oh
-

veomat
- -

consecurive days

limftations of the
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" Ketactment. -4 -
' Mach 1966

. . SYSTEM EFFECTIVENSSS -

Since the three camcr‘a. sub-'-syst:cms'under- consideraticn

. Were not all designed aga:.nst precisely the same technical/
perational requirements and criteria there are significant o

differences among them in characteristics such as design pex

altitudes 3 scan ang-les s f-numbers, minimm spacecraft diamct' o

‘required, power constmption, etc. . And although each should ’
'equal or bctter the basic USIB requiremant (i.e. s resolutior E

_,at 1east equivalent to KH-7, and coverege at. least equivalcz

to KE—A) R there sra considerable variances in ground access,

o rasolution across rhe fomc.-t, etc.

Becsusa thc mount of ...nte ligence information waich ¢

be .derived.- from cvarhesd -:"mtography varies considcrably

.betwun differing obliqu,.tres a:xd resoh.tions (for cxanplc,
o COMOR D-13/56 on the mss-::ng of and need foz hizhcr resolut
4n overhcad photog.aphy indicctcs tha" 3t resolutd.on provid

- at least twicc the infomd»ion of 8-i 0’ *esclut.on),

evaluation tachniquc had T2 be developed wnich assigns

. appropruto vcighting factors :c tha varisbles.

- - HANDLE WIA BVERAN
' ' | GONTASL SYSTEM ONLY

—— e S R

L3
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The above-mentloned COMDR D-13/>6 i cluded\une followir -
'hable as a’ summa*y of" the value of reso*uulon in prov1ding

‘1ntelligence elements o‘ LnformatxOﬂ from Dhotovraphy of

varyzng resolurions. o

Changes the

Improvement in = Cumulasive Percent
Ground Resolution - = -  of Information
From ~ =~ To '+ - i - From sbout To about = Gain_
" No photos 10! resolution - .. 0 . 38. 38.
10 9 . . 3 .. a0 2
9 '8 40 . - 43 S 3
8 7 43 46 3
7. -6 46 . - - 49 . '3
6 -5 &9 54 5
5 L4 5, 65 11
4 3 &S 76 - 11
3. 2 76 - 85 . 9
2 Sl 85 . . - %% - 9
o1 ~0 % ﬁloo - 6

'in aﬁothe:'vein a Hur;n’Factcf A-ueardh Inc./Perkin~E

_study on the effects of u: reo coavae gc:ce and obliquity an

on 1nte111gence 1nfo~m4~i)n whiph gan be_gaﬁnad fram’averhe

pno ograpny indicated th.c the usafﬁlness fe1i off siznific :
at’ oblzquzties £xom 20 to oc de reas.. "he following gencrz

»'graph frcm the study deb_css tnei‘ £ina1ngs on ‘the effect c5'

qbliquity.
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c .Ol.ali_.é.uity Angle in .‘D_eg:':e'ea

)

‘J.‘he ci.ted zeports acai ttedlj are sx.bj ec..ive opinions 5

' however, the relat ive vaiue- of resoluticn is a very subject:

matter between axtremes o"‘ photoarapalc quality--as a matte.

'04. fact, no preciu mathamns :Lcal measurement technique has

been_devised and accaptea as a standa d Neverthgless, it
should be noted that mos: of. these f"sub—‘ectiv‘e'-' Teports wexr
compiled by ::ecognized c:-::.rts in ..ac ....._ld and thus,_ consi

able weight must be si.\re..; ) the:.r findi 28 ar:_.d opinions.
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n. N ., '. A Performance Evaluat:.o*z Team ‘{epo* of ‘a r°ce-1t I%l-.l?7
mission (t ‘xe PET Reporc on s:.on 4029} s\.e.“ed to bea.. out
" the fmdings of tha Puman I‘e.cz.or Re'search Inec. /.. e:‘c:.n-Elmer -
~ . B soonsored study on the eff-ct oi ooliou:.:y. ‘l“zc PET reportz .
,4 C noted ..ha.. although the performance was good; the hig‘i |
-.obliquity of many photographs down-graded ‘.heir value. At

" this po:.m., the report was ie"erring to obliqui ies becween |

30 and 42°, o . |

D "Recently, in still another vein, in providing guidance

: ission #4027, the COMOR snecified tha" t"z.e primary targets
. N for which coverage was desired should be photographed at- 30°
" . or less obliquities. At the same meeting, considerable :
- ”.discussion was had on the dasirabilz...y of limi‘-ing pho:og:epl
PR obliqui:ies in this manner ‘Eor fucure missione of both GAKBI'
: and the for“hcoming Advancac'. GAMBIT, '
_, S Additionally, a measure of the velue of resolution is
:.ndi*ectly contained in CGXCR D- 25/ 211 (re the: requirmen:
for high resolution photoé*aphy of South Chine. —

'., - The repo..t Statad theat "‘Cﬁ-!u..hes yielded some u
' intell iaence, bu.. its resom:ion is not sufficient to p:ovi&

. thae required details concerning Ch.neva é-onnd fozcu."- It

2
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' -also stated that "KH-7 has c.dequate “eso lution for g&ound

force .targets...." Thus, ...t »"idie es tl &t 10’ or worse

resolutions have very l:'.tt.{.e v«lue in detc*nu.n.ng ground oxde

of battle, but t‘nat rcso.uutz.ons on the ordex o: threa fcet

are quite useful. P T T

From all of the above, it generally eppeers._thet ebox‘it 5

' resolution may - be near the max:.mum st which very much useful

- mformat:.on o... a. true survei" 1ance nature can be obtainéd fro

overhead photography.. _ This also appeais t‘o_ apply ‘to ﬁany new

tarﬂets photographed for the Iirst time in search missions.

It also appears that the velue of in:omation obtained decrea_

. -ap1dly at obliquities above 30-40 from vertical. (There ar

. of course R certain e:r.cept:.ons to bo..h of these generel:.zation

Fro:n the above, plus eveluetions of ’Cﬁ-é and KH~7 missic

‘analyses, the following re..a‘.:z.ve *esolu:z.on values were

' am:ived at for the purpose of compa*mg d ferent systems

.‘85..for 2-3} reso‘lut;.os‘.j
.70 for 3-5' zesolution-

: .50 for 5-8' :esoitj.t:’..on

2.5 for S8t -asolutioa
' :eso}.e& '
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1
L

)
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A

u—

 be caledia'te.d by simming w3 the values ¢

.

Thus, the potential intellicence veliie of a single day -

operation for a satellite search and sufveillance system =i

resolu“ ion - for al

i

“of the terr:.tory to. whi.ch photograpaa.c access. is. obtained

To. ob..a:.n the best and worst potential performance wm.ch mi

be expected th:.s sunmat:z.on should be dane fo... both a. m:.d-w

A and m:.d-smer s:.tuatz.on, téking im.o account the varying 8
"'angles as the satellite traverses the area of interest. ‘Th
..echm.que w;’.ll be utilizeo in-the sensoxr: source selection

" 'evaluac.ion and is set fo::t‘ i.n the. Rl"P..

In evaluating tae potentia; nerformance value of a :
p‘lotogr..phic satel.z.ite, the weigh*' o:E film which’ should be
carried is a sign:h...cant matter an nd a. d fficult answer to
determine p;ec:;.s-e}.y_._ ae*h AS.AFSD end CIA contrac.,ors have “,
empreizeﬁstire anaiyses’ ‘of rojec;,eu current’ KH—& and m-7

search ‘and surveillance :eauirements gainst clmtology,

actual weather Soz given ,.:xtervals, ete., in estimating the

. amount of £ilm which shouid be ca ried. o T

The amount of film cat:ied is, of course, quite signii

“cant in that an increase in £ilm resulrs in inéreased RV we

N < | DR
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s ¢1 in eum‘results :z.r i‘nc:ce.ased‘ sPeeecraft weight, e‘.;c.’
“hus,. it is :.mportan*' tha* "he ﬂou-'u ‘ob f:.}.m -cerried' p_er'-_d.
of 03 ratzon be as minimal as poss:.blm o |

| ‘1‘1;3‘ ’Long-—tcrm NRO e;:per:.ence. wich CORONA p‘eov:‘.dc-s.‘a:i
c..ccllent basel:.ne ;.or the dete_... -19.:10 of nlm v'eaulremeﬁ.

ol ‘.:hc new search e.nd su:v'..:.llence syss.em, so long as suita

ad; astments are ntade for 'var:.a.nces in des:.gn eltitudes, des

AaCdn anoles, ete. .’ The p ao'matic solx..*ion to this problem i

“athe.. smp.n.e--namely, t‘iat the pomas 01: Tfilm requ:s.red per

" day, per camera, is tbez. ne cessary ‘to recoxd 730,000 ‘square

rr:.les o.‘. :unagery (calcu qted 'es a sum -of irdividﬁal fraﬁe’s

deszgn per:.gee alti*ude, znd ,igno;:ing ame-to-frame dupl:.c

coverage), mlt:.p ied'by the des::.gna ed design scan angle c'

prouosed sys‘.em, and d:.v,.ded by the scan-angle required 'by

oroposed system to achieve a. 140 mile swa*h width et des:!.gt

perigee e...titude.

This fomla :Ls based on: zno*‘e than *'wo years of ectua

-CORO\IA opezations, ..nd tc..ces into account ..he average mix ‘

a ~‘single' m_iss:.qn of sezxin and SL..."V»..J..:.»...;O& ooth within an

. wi*hout fhe 'Sino Seﬁet 3loc, m‘.npz.na a“d ‘chart -ing operati

engineering test. and vaa....ea‘.:ion opex icns, the ebi'..‘.i"y to.
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.,,ecas» weather, opera on;l tectniguzs em*loye&'-etc; In

" this aeSPGCu, as an exampee of the typicsl use f a search a

uuavexllance system it,is af interess toc note the progected

ocatlon of £ilm For a &o:thc mm;g COxLds mission SA for -

xw?plﬂg and chartlrg outsid *he Slﬁu«So set B;oc, 15% :or

¢ea:cc rd surveillance oe;31de the S~cc, o6A for search and

°u've111ance 1nsxde the Bkuc; and 44 Lor'ﬁlscellaneous purpo

,*ne fo*mula also recognizes the CO?DVA/GAMBIT relatzonship 1“

4 .
tne surve;llence role and nerally °ssames a 81 ilar relat1

:uhlp in uhe ‘utu re for tae Advanced GAMBIT (G-3) and the new

eearch and surveillance “vet .
gue Lozmula has prov:c'valzd under & variety of tests.
uh CIA-OSP and SAF P have cary: ed cu: studies‘on the numbe

,days oa or t required to cea ev«,ve*y_no.degzeea of coverag

-Aof ‘Sino-Sovier - search and ;uzveill gets as & function'

of swath width. These az:;yses have emaloyed weather mndels

; qf,diffe:enr kinds byt the‘:esu ts are in substantial agreen

- with -each othex.  The siz>le: eo.m ia ed from coxom

experience gives results vhich are alse reasonebly closs to

g--

these auaiyses. ”his is =o some degree Eo:tui;qus since, as

has been pointed duz,~actuel CQRCN&,cpeiatibns'(and-es far
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.. zhzaé as can be pro;;ected at th:.s t:_me--g..e, > operatlo*xs by

{

.

‘aloﬂy) do not ent:.rely ca:zf.orm *'o the ::.iss:.o*zs assumed in

ne CIA and SAFSP analyses. ‘
As a ..urt‘-xer check on .cormt.lc. v;.;.;dzty, ilm wei"h“

:céuirements for the proposed new sys»em were com’put.ed us:.ng

the‘-CORO\A-der:.ved formux.a and then -com*:a'ced. with prev:.ous =

L CIA., SA“‘SP, ,and cont:racto.. estma..es zor "wo of the three

- .,mso“ sub-systems under cons:.dera ion In one case, for a

25-'day'm ssion for & spec:.f:r.c sensor, the CORONA-derived
Lo*mula :.nd:.cated a requ rement foxr 1,000 1bs of thin-base i _j
znd comnared favorably wi*“z the 960 bs .n the contra.ctor s
n‘..*/ais. In another case, for a 30-aay m:x.ss:.on for a spec:l

s‘..‘sor the CO’!O‘VA-derivea formu’a a:z'd ‘.ha contractor analys' '

'.','mres.d that anproxi:na*e,.y 2, 100 los of 1 ltra-..hin-base film

oald be required : SR S
As a fine.l i«,em, i i3 also of Inte est to note ‘-hht tl
d...cis:.on to ext end ne CCRONA m..ss;'.on itfe from 11 to 14 day

tius necessitating the. l::;;=r -IGR. bO"S er w‘thout an

L.l.

Dex c s2 ir "i'lm cane.citv, wa.v. zzda o the ba.sis of such

arience c.nd pradicticr*s .
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. thaﬁ CORONA P ovides)

,may ‘be redaced to - 680 OOO Aan

.a ni ssioa value for va--’

Aa.ng...es -and perigee al ' . A votentia

S

' The CORONA, of course,. does not have an adjustable swa
width and the‘ NRO often. st photogrmlz,“a.léo—mile swath on

e
=

tne ground to cover a much small er targst area. (conversely,

it znot in;requenbly would, be des:.c..b..u o :ié.ve a wide'*‘ swat:}’ '

however, if tae -..ORO\A were cc.pable

of on-orblt com.rol of thc— scan . ang {‘.e., swath wn.dth) f

its maximum down to anproxa.mauelj a. LJ-QO .scan angle, the

sys..em should consume from 5 to 10 o:rcent less- £ilm per da;

T‘ms, *ha RFP wili J.nd:.ca.e tha.t tm. fo"mula. consta“xt of 730

on~oxrsit p‘.ogramma.ble swath

- is a cna:ac::er:.stic of the' design.

Fzom the preceding, the sén so.. contractor can calcula:."

.

us.- desi vl optim:zn points,;.or scan ‘

neial total miSSion Ava..

-ma.y be calculated by malt* olying *He possmb.n.e days on orbit

,by 't’he po:entiél.'value cZ an average qay.-s operation (discua

earlier in this pap.ea:). Ihe poc‘sible days on orb:!.r. are 'a'rr:

’at with due consz.derat on o*‘ reliebility, by computing the
weigh of f:.lm ana ‘other Ziblas red.

xpendiiblias re .1 ed daia.y, plus ¢!

. basic weigh s of the Sensors and s'oa\.e\.ra'vt (adgusted f::om

base-line'weigh s depenq::.g qn total :’..:n wei ghx:, operating

'.al*‘itua-a, e...c) a..d equa ing these against

et t,:l.e pOSSible t°b'

-

1 T
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- on-orbit weight provided oy the selectel bocs:e:.~

™Y x '“"cr'w bac‘c c.nd Zouih among suel ..o*':ruJ.c.e, ‘tha sent

ccatractor can det'ermine. & optimum -scals sagle .,,etween the

~ -upper and lower -limits‘established in the RFP) and'bptimum

S e :-'i:i:aa ai"'o mnal iy o

;
SQOELCTT = —-PuLE LET C

o= :easo-xa of. c.tmosp‘ter..c crag and’ c.ne-.‘a:. m_a;.:.ng cons:.d«.:..
ta.ons) for h:.s system. T’.‘ese for;: ulze 2iso completely eli.m:;

the ..ask for the con..rac..o‘. of a"tem ting to estimate how we

Q‘s sys..em -would pe o*'m a searc: oz surveillance r:ol'e,
against 1965/66 requirements pos»ul ,.;.nto.‘it':he 196‘9 timé

-beriod. "‘hus, a comparat ve measuze of mssion value w:Lll i

be prejudiced by the a’b""z.ty of & sensor con..ractoz to plan

operat:.ons (when sach is Tiot his resnonsibil‘ty, nor are thx

pdtem;ial .sensor contracta:-s " expe:ien,cad in th:.s area of
endeavor).

. The exact formulse z2d ‘conditions undex which the

- potential value ‘~f @ dayis‘ operations will _’ be calculated an

wlue of an entire mission (vased on the most efficlent use
the total poundsage waich msy be placed on. orbit) are- set £o.

'in ‘the RFP.
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It shox..ld be emphaszz..d '*'h these valuc cdmputations"

for cxally o.nd total m:.ss.;om affect;.venws are nez.tner so].e

nor overnd:.ng factors Wu.\.ﬁ. will cze‘.:a::a ine the winnex of

V..ne sensor .comneti..iou.“' [Ra::her_, ..;.‘ey represent an’ equ:.table

-basa.s on wm.ch to compare the sys:.em pe;’fomance of cameras

desz.gned agams.. s" igh"ly different requirements and thus ‘

,co*;s‘.:.tu..e one of the mc.ny actors w’ncn “‘mst ‘be evaluated

during the ;sourcg sele_ction pro‘cess.




NRO APPROVED FOR RELEASE -
DECLASSIFIED BY: CIART ~ . -
'DECLASSIFIED ON: 1 OCTQBER 2012

.
JRRVAEPA

g SRR . Att‘..cnme“'x“ 4-5
B IR - dprtl 1963

a7 - SYSTEM MANAGEAINT AKD DE3ZC :\3 I3ILITIIS

A Managameﬁ.t"‘l'ask‘crouu of ‘%0, SAZ?S. s aﬁdﬁ-CI.lef{)'.SP

: members was éoﬁ\}ened'by the D'\IRO .'.n lata -965 to assess
‘alt:ernat:.ve means of mar.::,.ng and assign ng oz e--aaz'z:‘i.zé:.zzi.on::zi.'.
B rasponsib...lit:y for ..he c=velopmen s .o~oduc‘.:_o:1, and operat
: of the new photograph:.c kT ell *‘e ses :cch and surveillance

o syatem. "'heir raport a.:a'assed four poss ble management

r*&ngements (spa:mi.no a'azoad svectm of pos-sibilities)-’

' three optional 'assigmcrnsu of sys.em vesy 6nsibilities';' It :
' vrecognized that, subjec- <o the appii»&t on of sound mnag
- proeedu...es, many varian.:; .;n ..he aas-_,‘nen': of system resp

_xx bilit:ies would be poesiila end wor! .';ule.

(n

The recom.nc..d az. w_,eme'.':;. ‘ e; ent a combinati.on

. he featuras of sever...... - ,_..a vz ziows ..-zemtives £or :

managemen: a::angeme_nts ond _assig::;ar:tz of system a-nd sub-

_rasponsisi .l.ity. The proocoed mamagimanl lan a.nd assigme
. *eapcn....b i’cies : ce Bl OR r.._.J-..a.w....e :L... *Ha acquisa.tio

- ccmglex z:nd costly °y..- Lol aot’:.. in e .ND %aaraa.ly and i

-
. (3
'. .:‘a .

e T K o ._n,‘:‘:.-‘.;I
e . PA?‘L.““""\L"’
e T . . ‘..O‘l'ff&' SUSTRM .
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-, this sys‘.em.

RO e;.pe“ienee ia the fz.w..a of reconnsicsance satellite.

-a.-‘,

systems, and t"x... reou::.zau;.t..s of the Lugust 11, 1965 DoD-CI

" NRP Agreement, both gene..u-ly exn nd s;:;i:.:icc".';"'y in regerd to.

4

The pt.rpose of thio puoer is ‘-c =-"gla_n "He basis "’or

.‘ more s:.gni“'icant featuree o* tba tr ..hgezenu/ *esponsibili.ty .

w’xich is included ‘elseuhere s a sepc.*c.i:e document.‘ S

I‘:Lrst, it is esaefm.a....l tha.. a smg...e au..horitative and

responsi.ble System Projecg Direc..o ‘ba-é‘esig:-zat'ed. for -the

' overall sys*em. 'vaolveu- s the é.eved.c'ment OJ- an entirely :

" new system whicn, if paau exner..er.ca is any fn.:.de, will not'. '

ma.ture (:I.n an en,,ineer:!.nu .»»anse) Zo é considerable pe::!.od

.
.

after the :::.':st '--amch. '-'xnerie'-.tce <....so :u.dica es that a- .

sa..el dte p’-o _,ec: of an/ »;;.*atio-n fzvolvas & contmuing

'*progxa.ssion of techuical 'mprqve:.ﬁeuts | .in aay event, bui:.
par#iculaz*ly ‘.i;z:thé devel.s'::ment DLERE, singla pa:scn resp
. '.fsi};le' for'iovera 1 sys..em ::z:,inee'«-mg zné _ntegration 13
: v-r*ually mevmt eccenitial if o early and reliable
B opa"e-.tioml c-..':za.b...'”*" y iz o be .i‘...“x..... .A,sins‘.e Systm '_

: ’roje D:!.reg.'o ‘48 als o luportant to aiZieient and effectl

'overall systc:n planning, Prograpming ',' and budgeting.

_; 1-«-\. : L : . .'._ ¢
'Eu Vl. e u.. ' T S £ Sy o o
o f‘a»f—u! Poraisi o RN V2 g ' )
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e Durmg mission operatlons R :: is 1m~or...:;; b ..;.ve P smgle, '
| | authoritative overall project diraator in the £2.8 == pa*’*v.cular’y wher
_.Gifficulties ar° encoun::ered o
‘ak‘ng into account all pha..;:, of sym.,.-; ile -‘.cn.dmg tke acou:s*tzo‘
f nrocess, the transition to oyerz.:‘cnal st...us a‘..l the co...mo.‘ng conduct
- '-of onerations has led to the co::.clusion tha‘: t:.e Dir ector of Snem 1 .
’ ‘Projects (SA FSD) should be des-gnated as th e Sy em Project Diz ec?_or |
4for the new gener: al -search a.ncl .auveman..o -.-te system.l SA FSP
. aopaars to be. the \IRO compore,._ potc) st suited g Jor tuds sponsibzli y
in terms of available personne i, aciliti es, eqmément and overall

- experience in the acuuisition ar 3")81‘2.{..&1‘3 Sl ...»e systems¢ ‘.In'

.
A~

( i .aw;tion to assigned pevsonnel P mrec:cr, 54 75D (acting - his
- add;tional capacity as Denuzy Cu "zamler of Lz :.r Force S_paca' ]
: Sys.ems Division), has iramec:. .,.j ava -ﬁ.s.:. t5 him all o‘: the;'esouroe« ;
of SSD. "‘urther, under exis«.“ 3 ,OD ar::c:.:go:-.:ests wherein the Alr . |
Force assigns space organiz o e wr.c*.y to the NRO (as in
the case oi SAFSP and SAFSS: b ‘,o tha oneral Tad control of the NRO
' dnring a mission (as in th east SSD*s ;a:::e::, on-o.bit command and
control and capst.le recovery o :;es), t.., :ai scto ’, SA“SP is the
"on..y ..ield autho:‘ity who cza €ivuet 11 le..ur.;;; ,volvsd. in g-s;)gce k .-;'f. .

operation Lom lz.ur.c.'x _hzoug“ wi Nve., .

-‘ . DECQT"?"" ..

3
s iy "t
LT N | u...‘. ,!

~--o.’ F .“ . ) . T e
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‘ (inc*udes master system S'oec.*w..“on., sid Inng tmn, prenarat;on .

Pl

The SPD wul be resconszb E ’o'*"- oversll ; inm edginge ering

- of the system for Iaurch the 1:.:..: h 1»3@1:2 o.r'.;c;:'.)::.__,comm»nd and .

control, recovery of the RV‘s cslivaly ¢ Iim f;é,processing- )

:facxhtxes, and overe.h plar.m..,:, J..u',z“mx.;a:, .ma L.mn'ed“g. .m L

u'recomutmn of the Joint agency nature of t.Ie ooram, there w111

of course, ‘be restrain.s on th.e scope of SPD “UtuO"iE" in certam of -

- _,these areas. For example, tnc cverall syst»...n ea;zineerin;z and

'-.'_mtep:ration responsibilitles c-f the SPD would include all intertzces

~ . with the sensor subsystem, but not system emzineering or tgchnical

L to SAFES‘D fo* tne booster, lausel -ac*Lni

requiremants of the sensor stt: st tem., -,

3 direction for the sensor subsyu e ‘itseli. O*z the other hand the
| . ..,PD in the exercise of interfa.cc ‘espo-xszbmt Y v:ould be required to-

' f‘rz'eet the basic structiral, ayn. ic, and Lﬂe-a..ul nowe.., etc., -

In addmon the role of SZ2 = itis pm s2¢ {0 assiszn-rééponsibm;s "
S, -spé.cecraft (identified in -

: "“the RFP, as the’Sate.lita Basic _';,oemb ), s.. '-index camera, and

: "récoveij Avehiclés.' These 2 a...s:::.:.nen.s of rasnérsibility are consisbent - '-’

) ‘_ with optimum utﬂizat on of ‘.w;*..a‘e “eso ces and éapébmtiéé, and
'w*th the 1935 NRP Araame.-,.. . | o o

Some 61 the tacMca vatic: :f.:a su;. 70:’:1.4: t::e &ove a.ssismmznts

.°" respOnsibﬂ.ixy i set fortn iz tha next i’ew ,;:a,;:“a'oh...

m -
. / T
. Dl Beeaty gy o
- f S Am- ..ul ‘I-Q .-l..«.a..-
;.-- a ,,? '\e,,. ’\»

B~ PN U"nb\l -
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‘& -

- structural strepgth and :: -Lffness reguized for support o

The Sg.tellz. e Basic 3semb4.y - snacecra;: ) wz..Ll

support _and house the pj:i.‘::;a::y se333 el -arov.‘.de the basic.

<
.

o O

_ re<=entry ve'nicles, and 21l satel}.i"ce w.‘:iicle'-components inel

att:.tude control orbit-.;:.j ust pr q;{a s:'.m, celeme..ry, track
_.»an.ds > command a.nd contzo: ..,~..qt.1p...e;_., 11..r :ndex a"xd ter:

came;.a, and inst*uments....‘,ar Al:i’.va’h 2t would be poss:.ble

L designate a particular s*::*::.on of the catellite basic asser. :
-surucz:ure as the sensor as a.sing ik ppesrs that better pac

and design ...nu.egratz.on &z well as echi cveme1t of. elect:romag

compatioil ty for uhe s jizem s & w‘w‘e wi 11 be ach:l.eved i. :

" com.:.gurata.on is not eon -::ainea in ::h:.s wsy. Alao, ﬁhe

- st"uctural thema;. an,d .iy:;emic cha*e.cceristics affectd.ng t

sensor wf.ll necessa:ia.y Lusend on éis posi ion of tha t¢

'sa..el ite vehicle mess, i "-'n ass end s::rengt_h, as‘well-u'

: Stabiliz'atioa' and'cgm;:c; ,=.r~'a“°<.:za.z:~;. p':oblms in thése L

can, in 'ggnera_l,'b bé;s.*.‘:. 'ba zoived by d sasing with th& sa:ell' ,

AR 4

'vehicle «i & Whule re.:‘::a: chen with 2 a,icle havins a.

seperately. engi:zee:ed siiior seciitn. “‘""ther, the design'
s the en::.re vea.c la a.or :::.:. lzvacn env:.wnme:x.al ccnditions ‘

so bes- sarved by thi:. & nroh-.f.. R

-.n;
« g
S
v - ’ (]
~e, ,w'\
3 1At
e Sowd o
r's e .
el
! s Qeeten
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In particulary clost cerutiny Lol Laen iven to the
possibility of unusual thommal dal c.:- :& problea ems, between t

fsatleliit'e“ba‘sic asse:‘nbly c.:cz tha sensocr ou b-s js:.(-!m under th

_ proposed munagemem. arr:::.-*"*cn... Lod, ‘éi.‘SA, <.nd NRO emer:. '

with a wide variety of snace sys*cms_la.l“‘ cates that no seri

h pr blems should 'be encou-..:e:ad so 4.0;-,5 as* close-m &1(1 ‘ine

-thermal control is ‘a esn::nszb:.li‘.y of the payload suo-syst:' :
'rcom.ractor (and- such an assi.gnmem. of :csponsibilities is

'_-::ecomended for the 'senscr sub-sys,tem). - The System Project

rector will, :.n any ca“, be charg, with meeting“the the

enviroment requirements Ivr g o and a:.e.oclau.d equl.

esuab ished by He. Se*xscr' S -Sy°'-am ze’t act Of‘ice. The

,achievwant of ootmm ::_:.::mal bc.......nc.. w:...h::.n the spacecraf_-

s‘me 1 Wila. ba ...a;.....xi«.e...-c. oy en i.ta ted annroach (exerc:l'

'oy the .S?D) to he des..c,.x and pac mp.dg"oz‘ componeg_ts st:ruc'

.. -e = : - - o . .

oSl __‘g ‘::.e Tozal 1itzv ¢f heat ssurces and-available hea
s - 4 payen LI S e et "?“'.l S e L .{,

: s..:'.-'s I resaTtiin To nedv flunlnatin nigallilvies, .dz;;{:z,.

'in ot:her proorams nas ver:'.:::'.ea tha ‘:‘aas:'. ity of assurins

adequate *he"mal co:n:;:c.. wnth this a...v:.::.on of responsibili

g be"wem com::acto '-L. is :.ot questicoad that. isolation o’

_‘in scme ins:ances, resuls -_“:-.:, .ba:f;:e:f:‘..a::rﬁl :,a:rengement» £

_-this Asecz::!.on ~a.:.one; howeva-::, this wouic bz achieved at the

em
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- does not appear to oifer advan izes suffician: to oF ‘xset the' uxsmv"**

Cin s‘ actur .-...‘d dyna-n e deu.“. :nd p..c.\w*

= be the best manaaement arra. aﬂent.

e T, oy s O

o~ b » e > e - .ed .- LRI
.“..‘.-...‘.. ‘ade &Rl e X .

B Vs e,
e .w.‘\--.- I PR e re e [

a.u.a,t:e. .
o x.xux \"o.x Wl rostll,
Finally, ﬂexibilzty to meou el ng‘na' r°csx..1rements, suchas the
.need to mcorporate vuinerabx‘.»y reduc o*'r c'Ievic*é oi‘ 'mbdﬁi'catidns
in the number of re-entry veh&.es for crisis s1tuat10*\.s can most
easily be met by an intea:"a»ec. a*:z)roacu-to the sa ellite vehicle.

"I‘hus, the assi;mment of over..‘l ~espous‘b*hty for an integrated :

_ satellite basic: assembly to S.'a TSP, in accordancé with the normal

asszsmments desig'nated in the 1635 NRP Azreement is considered to

-

It .s pronosed that resp .,-.,-J.ity for the stel ar inde:r s,amera

. (or index came ra only, 1: a.tt. wGa data :.s :*ovicca by some means

other than stella.r photmanay- 52 %smea fo S:,..SP Since the

SI‘camera is not closalyrelate to the "3 *’r:. 7 sensor (in a technical

sense) much more ﬁaxibm.j 2 afforded the 325D in the conﬁe:ura.uon

and locat:.o:. of this_ svbsyster:.; aowever, it i ecormized that .

.« overall syste;_a conside’rgtig;p ;:.ay dictate t':.; :ecmtcal cha.racteristics

and location of the SI camers.

s L e caape
3. ™ P vy vooy:
.
‘!.‘.‘ 5 '-3.0,.
FECAC IR BSRN °
- 4r‘-'.. ’ oo
. Uu.-.....
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- Tho re- m.ry vehicleb mas;. Pz covice "Eor' filn “.:ake-vup but

- otherwise 1'xez,r are comple..e..y 1ndepe~1c._r.-.'. of the se'xsor sub=

s.yeéem. Development and p oduct;.o*x ol ..c-en"ry veh:.cles muS'

be meneged m such a wey as s.o takc. mc.,.{..mv*m advc.r.':ege of the

‘ 'comon requirements of the NRP. (J.r. the '933'.. it Las proved :
- possible bas:t.ca.lly t:o ut:.J.i.ze the same re-;en:.f.:ry"vehicle,.' on-
"'three different operationc.l sys..em; ) The re-entr‘y vehicle.
_ sys‘.em must be closely comnauible w* th rc.covery operations .:

.t‘whn.ch are conducted by the A:Lr Force. 4 L’me t:eehnology of re-

vehicles is closely releted, to Aixr Force ball snc missile x "

R ent?y ;iehicle technoiogy;‘ 'basic end’ app ed research as well,

test fecn.l:.t ies for ‘both -eseerch and" devc.lopment are’ genere B

applicable to both ballis.m and orb:.tal recovery vehi.cles.

The assignment of respons:.‘oz.lity a.or t‘ze re-entry vehicles 1

"SAFSP there...ore recogm.zes the orge..izat...onal responaibi.lit‘
~and cepabilitiee discusse.. ebove ‘and is in, compiete accord I

the DoD-CIA Agreemens. or - Augusu .1.905 et

It: is proposed to assiga responsi :I.lity for the comple

‘.Sensor Sub-System to the CIA. "he Sansor Sub-System is dcf

as including the major camara essemb es, close-in cnvirm .

control ‘any close--’*. *:;;‘. c..me'ﬁ ~pecuiict electronics and
pneumatics associatad wi..h sensor opc*a:n.on, the ‘ource of

supply (reels), t:he £ilm “-cnsport machanism, and the ﬁlm

oy R f
.. HL o \.-..J..._‘

8§ . .- Randly s AP0

" iei <@ ‘ - -J.—«..n‘

{ Seoiovustam ' '
Sudiet Ui Ujuiein , : ]
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B take-.-up Spools'; In add* tion, C.s.A W:.:.l be responsible for

supervis:.ng the phys:.ca ,.nstalla icn of the sensor 'sﬁb-s}ys,

in tne spacecraft during p‘.eparat;.ons for‘ launch (this may

accomp.i....uhed eithe,. at ihe. apacec:a:: oz "senscr sub-system

*‘-'acilzty, or. a.t the 1auncc. facil i‘cy; tnisf wil 1 be 'determine-ﬁ s

' 13«.62‘), participating in the pre-lamcn system checs—out, :

certify:.ng prior to launcn that the senso‘. sub-system is
operationally ready. . Du*'z.ng on-orbi'c operat:.ons, the CIA=(

sensor/contractor team will be ‘-he prine:.pal adv:r.sors to tt

System Project Director for sensor sub-system operation. T

“in the case of t:echna.cal di ffr.cult es and when in the judg:

_of the SPP‘ that mission -:.’a.i‘ ce may ba imn:hent ’ t:here be:l.:"

insufficient time to solic it othexr e ch;.:.cal counsel, the

‘operationzl decisions of *“e S oD shall -lways be overriding

This 'assig:menz of z ze sp :s:'.b 1:‘.:y w;.ll—- .;ti.lize she capabil

experience and compete':.ca o... C..A«-Oa” ia sensor develolanent»

~acquisitior, and 1is also M.ai.star.u with the 1965 \m? Agreex )

It is be..ieved A..bc. -‘.ase assizs _é ts of system reapo*
bility wiil provide ns izhest :os.....:le devrea of system :
integrity-:-pa tict.la...,.«./ “.::...ng :u; ec#;ai‘sitioa ph_.a'sca” Th
wa.ll .msure maximum uti ..4 ation oﬁ expe:':’.ence and resource
are avail‘able. ""‘hey- shoutd izisﬁre ‘Tae ’lzi'g'hest ~c'1eg:'ee of £
bil..."y in the enginee 3 srade-oZs: 31 shich will ineﬂ:_a.ivl )

9 .

et oY Ty
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© -made Suring the develicpment ziase. Z:-:';:;:_‘.c;:.:e,fin.;:.—aei;.z ,

.‘setelnite systezﬁ. p‘rojec_.ts indicai:ee théﬁ 'su:ib assiqnmeﬁis’ ef respons{‘eii

_are both fe sible and reasonak .\..’ : .

on ha.s been noted prevmus ly that the System Pr_o*ect Direetbr_
.'_'wourd not be seSPOBSib].\. 4.01' the sensor suds: /..Lc-m The SPD will "

o have 10 authority to engmeer or direct tec mattere purely

,internal to’ the sensor subsyszezn, nor wiil he have the 'euthority"te

" ~‘ .revme sensor subs,:stem prop:*am an bad;ze‘. matters coordmated"

¢ | . with him (he must insure that ho latter are consistent with the-over‘-'

“all master schedule) However the SPD mus: eoncur m and. approve

Call mterface matters between the sensor Sub»YSsem and the other |

L ;‘ ) elements of the system. '.Bot‘:. The S‘DD ard tl.e \,EA Sersor Subsystem

-PrOJe..t Director {and tneir S...“/"‘D cuntract.o“s i u..ilized) must

A have free and *ull access to des:red .I"..xOl‘m sion and data oa all

eu T | | ezements of the system, ineh -3 d*"-e L to contractor emzinaer

ing stafis, plam.s, and test .'; ;;-;ues, - Zowaver, sanervision and-

oo direetion ccntractor ac..vm 5 will be solel 1y oy y CiA ;.or tha sensor
-% . subsystem and b_y SA‘FS? fo; sizer syszem eleronts. I either SAFSP

or CIA-OSP aetermes tn... sz aetion me o... T involvas mtertace r

Cemma &

.Aconsaltatio.. and 1@ sor.mon Cuihe p chiem 5 i c,.dar (tae DhRO win T

«
el B + S

lo ’ " - . -t BRI Vu-'v'..-‘m.

B : L MR S RN
o s

. . N B
" . ., - . BRSPS ¢ D,v. cveu
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probl en‘s where d3.v~..rse DOb:..:"‘... .s ‘cannot be-roconeiled). - On

[P Y

matters where ;..uerface cm:.::l is iny o.hvw, the SPD shall

~o s m— e o T - [ — 2 -
Y -~ 0
X . DUDY wadn SN e N > oue S aSe Y N
~ - N - . "
" cmna R res Tt 17 -~ .. . DX N .
pOSrr P rry Do dieu D A S 14 NS " - ’ ¢ gree

aosolt.tely essent:.al i& tha d«.velo-::t:.-:.: o;:', a c‘omplé;; system, -

wm.n ma;or oua-systems ass‘.gm.d ta c:c..::e:cm: crgenizations,’

is to procaed in an orderlj and ef = cian'z'mann’er.

It is. assumed tha.t: CZA will o.:.low nas‘. p;actlce e.nd

~manage the acquis:.tion of the sensor sub-system from a projet -

off:.ce 1ox.a.ted at CIA Headqua.rte..s. ‘Ca the other. hanc., the

Sys‘.em °ro-‘:ect Di ector w" 11 be 1oca..ed in Los Angeles. To

'faci.].:.tate comurications over this d_-i_.sta'.:ce, ic ’is'b_eliévgd"
desirr..ble *ha" z:he Sensor Bx b-System ojecc Officé .aésiéﬁ;‘é
‘liaison off:;.ce.. to the 8’>D axd loca— u"L-.S individual in thz
-officés‘.. : 'His function would -be- e k ep the S°D ...nfomed or

sensor. sub-systm acm.vi*«ies, to. obt:a ,cesireo iafomtmn

the sensor . sub-sys aa Zoz ...e S’-’D and- ;.o sexve as o. gmul

"l

...nfo~mation cata.lyst betx en both loc a:ions.

At the option of she Cla, e zesident rep-esenta:ivo of

 SPD'will be .Locateg‘a: e;.‘gley in 2 similas capacity.

bRt ks Vo et

L3S - P O ‘Y
o Wa, Sl ime

'11‘.. I

“howiievests sew Jo-«»a...

u-q- ' \' enshy o

bduu -o J db-o ‘
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1. Tilm wicth should mot .akée o 9 1/2 inches. fn
;néréése ﬁé&c;dvyﬁiS*n*;imumiéézld "eau; 2 tne mod¢“‘cati
'and/cﬁ p"cétreﬁenflo Y n;fichthuaﬁ.iéi 2s of equipment

13 the prccess*na/,rodn en)i:ﬁ§r§“é+~@icn comﬁun*ty.
'Smnce fi vidths “reaue than n*ne -nchas are net" reoui*‘
-forjthe<étﬁicient cpe*atioa o any af the sensor sup—syStt

h*s ary rary jnaﬂment can be impoaed wi outwpeéalty;fo

any p..rt.scula.. system

is.2 des:l.r.

ble.but not an essenti:l characterisiic. "'IRO exporience

with C uNJL ind.ica.nes A% this Tectura ...s nét- used near'

a8 of en 28 was' 2irst :.;:'éi‘,ps::‘ed'. r.' it therefo.e shoul(

ue -Lc.:.zded i he oW ereral Sc& h system only i3 tho ‘.

LY

- in weighk, conp,exaa.y, E= dul’.. s is -a.a.tively modut.

-
T o= Nonen -

2. 2or the perigoe altitudes :.:." n...u.son durations B

ccnte:aplated 2o he aew. aaa:c. y3% e*, & d:ag nako-up

 systen will ac *aq.r'*ea in ‘cha e::-.cacrc.:rt.~ Iz &Mit-en,

o

.his seco..da::y p’*op'u" sio:. sys‘te:; s850uid havs tho cmhni '
- to pa::o:'z\ :a..dut orbit -.d‘~~ **'en':s o“'ho* 2or tht p\.rpos
o2 raﬁ::.i:zf a.chiov.c‘; ci3ii8 40 Thz ,'*" zuned nua....a...s (thu

-a.‘t..a "s ...pc"c:.::t e 3wa 's:rnc"‘.:a'.w.‘-s lo:.g dn:-’at.on al

]

sicns) s./cr 9 chanze i o 3 Jor intelligence require

=aats or v zor:.b: :’.ty ,,.,-; ..-c: raasuses. It 2s not
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1contemp1ated that cross-track orbzt adgz.stments of any

'signiﬁcance will bé a«.tenpted and 'Lhe Secondary prepul-

'sion system should ‘be sized accordingly. Lastly, the ‘

. 'secondary - propulsion system should have, the ca.pa.bility to

e pn st

de-orb:.t the spacecraft in a p“e-detc:miued area after '

i, WIS B 200

-completion of the operatione.l miss:mn

o. As :I.s standard practice in the recovery capsules
used in the CORONA a.nd GAMBIT progra:ns, the ’Ws for 'the -

new search system must :.nclude a form of self—destruct cap:-

' bili y if they are not recovered in a reasona.ble period

(4% ey ‘a dissolvable plug in. the capsule which would cause L

it d%d‘ sink into the sea. a.pproxima ely 48 heurs after th.e
immersion) ' ‘

P.. The ground resolut ion at nadir at the contractor

‘desiznated nomal des:l.gn a.ltitude w:gll be nct worse than 2.

feet in the center of the .format (this *esolution will be -
cemputed as described in the Reqaest *o* Propoeal) 'the
need dixectly reﬁects ..he USIB requirement mz' GAHBIT—

'compa.ra.ble per'.'ormance in resolution. When the USIB requh ‘

was steted, -the GAMBIT proz*m, although 1n its 'ea.rly steg«

v was expected to obtain nadir greound resolutions o: three fe

or better at 95-mile per gee altituc.es. " Subsequently,. in
operation, the GAMBIT sys*m has been rezularly tlm at 8¢
miles’® perizee, the expected grou"c- *esolution at th:l.e alt:

' tude 1s 2.7 Zest or better. The GAM3IT photagraphy mas' sor
B eietently dencnetreted the expec .ed reselution.
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