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it is nendod'most.v These areas of emphaais are detaminod by the Bpacial S

tasks of interpretation and by the specifin wsa.lmeases gi‘ m&hocular T
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Lo photography. o

camoui'lngod, and the movememt of military aircraﬁ: and d’xips i‘:ou ba
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to base, or disporsion among civilian facilitias. Previoua eipa‘rionco i
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Applying this t-o the eﬁ.st.’mg Gorona aystam, which haa a mmocnlar

RSE

ground reaolution oapab:llity of appromately 25 i‘eet, resolution oould
‘be improved to the range of 6 25 'bo 12.5 i‘aa‘b. Th:l.a ahould pemit ident.i-

N .»_-..—..—vr-w g ,, #E
Ee

fication of ground ob;]ects 15 to 30 feot on [y sida as eompmd to -

CeET L.

approxima tely 60 fest for nonocular photogmphy
In order to obtain sterooaeopic pho‘t’agraphy’ 1% is proposed to use :_ﬂ

- - Tl:! A
wrd

two C Pr:hne or C Triple Prime cameraa mom*hed as convcrgont oblimns. Tkm "

technique %0 be employed should et the follow:l.ng Toquirenenter "ff.'f-'.““—’f'--'

e nr s ey va

(1) Time lnpso between \tﬁn plotures of a stereo pa.:!.r ahould ’oe___ PR

minimized; i.8., stereo coverago should ba cbtained by a |
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fora and ai‘b loolc as the wh:lcle paanes over the tnrget (au
EE
' Figurc 1)
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Figure 2, attached, danot.ea tha stem anglc rolationahip.
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An optimum region of 270 to 52" indicated. Vehicle altituslo,,

. and velocity plus present inst:mment capnbility and eutpos

: . requirements suggest about 30° aa @ suitable angle vo:t‘ conn - N .

gence fallizx_g within the optimum region. Tnia anglo o!' con-t -

vergence can be obtained with miniwum modifisation to ou;'_

falring dasign .snd camara supporting strueturaa.

will alwaya ba clasely approx.i.\uted Icn' a mall area. to bs viuwecl. ,
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Two (2) carona cmeru _ire preaontly milable-at our faoili'by. B __ o

> TN g ey, ~~=-"-1= :
"..J

An mgineering prototype can be eatabliahed in the earliest posaible
time by mounting t.hese inst.rummts on 'hhe proper planes :Ln a modi.f:lad - 4

e

The cassette for this unit oan'bo built in Boston. Ihe reoovary“_h__ .

vehicle can bo noditied from the preaent !Ik 5 vehinlo u one of these _
units can be mado availabla to us. -

Opsrational Uni‘bs ' . ’ 4
There is nothing radioal or new in. this propoaai outside of the ' .
baslc concepts much of the hardwars has been proven in successt_o.‘é. |
operat.‘;.on. The G Triple Prime instrument and the recovery aysten s
closely follow ond continue the line of development established :!n .W,
the Corona programs. Because of this, concept«to-operation timo oon
be dﬁ-asticﬂ.ly reduced. We estinate that a first launeh could bo |
accomplished witlhin nine (9) months i‘rom (dealgn gtart. -~ . . V-
The aomploto operational unit uould oonsist of two (2) 0"' " _:1}3-
struments, & mdiried fairing, a modii‘iod rocovory capsule a.nd ou: .
sette for the Mark V recovery vehiols, and tho Agena/l’hor coabimtian. .1

" The Agana vehicle is desigmd for asoond mge arbital boén 'a:u.h

_\'_ i BTN Q...ua".,_ m_a
Ve s
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.i- racommmdod s:ane % ia Perational\_and‘ haa prored' :H'.: agpandﬂ 'ility s

with any of sevoral ﬁrat,stage ‘boosiers. )

- T u"' .

n'aus,;.\. \m

i

e e e e S
subsystem. -The ability of tho "combinn,tim o "carry waights imposed By . -

‘.-n-rm -

the stereoscmpic subaystem and recmry vahicle are discussed below. ~ -

Agena-Thor Propulsion Gapabili&y

The Agenn-'mor propulsion syatem capability for placing th. "

estimated operational satsllite system weight on orbit is ind:!.cat-ad

in Figure 3. The circled point reprnsanta nominal L-dsy miaaion '
op u'ra‘biona.;_.ﬁp;a;rameters for.an orh.:l'.t having a 93.8 minutc period,_ B

approximately 0,033 escentricity, and a. perigeo altitude o:!‘ 130 a‘batuto o

!f .1-.

miles, asauming the present VAFB lmmh nonfiguration, with 172 dagreoi'_'

..... g R
launch azimuth. As shown, the 1960 enrrent propulsi.on systm
(3-aign.a. minimun) capability can provjde-t&ze enargy' nagessary to e :
boost the estimated 2450 pounds of sat,enito stage hardware mﬁq_t_h_g__ _4
deaign or‘bit, including an allowable total payload gystem uaidxt at .
670 1bs. This Mempty" wedght ls different from total Mrrneouth

welght hy‘tho amount of residual propellants, 'oontml ﬂ.u:l.ds, ‘etc. S

The performame is derived from currnnt IMSD propulsion eystm
'planning" capsbili'lw for Thor DM-21 (165,000 lb. thrust) boaater and

Agena 8096 engino (specific impulse, 289.5 seconda) vith thn intogra

A u“.ﬁa:@k-*a
TR

daeviations expected in system parmotara. Such canaervatian ia .
deemed necnssary at this po:!nt in the prOpoaed systen developaunt

SPEC
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to_allow for usual fina.l "ampt.y" waight growth and a practical

e FAy SMga Tee

degradation 1n aatimated propulaion perfomnce dorived n'm ox- .

N .,-., v o PSS T &4;-"-.&-’ &
. - et R

o periance. o

De Vel B o o
 Weight estimatea for the camera ayat.en are given in fig. he
It will be obaerved that wit-h sixt.y pounds ocr payload and usiné
the G instruments, total we:l.ght will b,e_6'61. lbs., or 9 lbs, below.
the conservative linit nobed above. Sincu it is expected that
C Triple Prime instruments will be 5 to 10 ibs. lighter than C
instruments, 80 lbs, oi-‘ payload appe;nr;: to be feaaiiale. -
With this ﬁeight% carrying capabi].ity; the real constraints on
£ilm footage are the preaent oon.figurations of the Mark IV or Hark 'V '
recovery vehicles. Prima.r:L'ly this is a space and balancc pro‘olsm.. -
Sixty pounds, spooled on twdb 16% diamster spools, can be handlad" -5
with relatively minor changes to axiating designs. For 80 pmmd
payloads, redesign of the recovery vahicle and moalyais of the ro- N
- entry machanies and heat shield requlrements for the increased o _
weight will be necessary. It is interastﬁxg ‘1;"o note that 30 pomds _' '
of payload of the J=16 type currently used in approxim.toly 5500
feet in length as compared 1o 7200 foe‘h for the Lo pound weight. -

E. In-Flight Operation of Inatrument. Subpysten ' ST

It is proposed that the twg cameras be turned on aixultmeous}.i B

and operated continuously as the vehicle passes over the target a.raa, ==

with no attempt to obtain precise synchronism. This means that a

e . - Y O
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or that Soma pavloa,d nmat be expended ovar non-target areas. From

predi:cted orbit 'I;arametm and instrunmt cycling tine ’ it ia
“!-ﬁ* n Lgf b el Lo

aatimated that approﬁ.uately 10 i‘rames (25 .feet) o.f non-atereoscopio . __

coverags would be obtainsd each pass., It is oonsiderad that this is —
an acceptable trade-off compared to resulting waight, cognplaxity, and ...
relisbility problems of synchroxiimg devices to Tesult in timed '
photography by one camera or other, It ahould also be pninted ont
that the non-atereoscopio coverage uhould not be conaiderod a total o
* loss as it may still be axploitad for intolligence purpoaes, asaumi.ng

P T . CIUBE

it is obtained over land araas ad;}oining the target area.

ool
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93,85 ninute period anxi a perigac alti‘bude ot abou‘b 130 statuto miles,

s . FEAEINEY WK NN

1t might be noted that a single minaion could obt.ain complete coverage

at latitudes above 63—degrees north latitude over an ares of interest
limited by the amownt of £ilm availabla. 'l'he control of orbit ‘paramsters = oo
anticipated for the proposed oparationa.‘l period - dependent upon the e
satellite guidance and control gystems as well as on propulsion :lnpulaa | . m |
control limitations == would ‘indicate that actual operational perlods
would fall within ¥ 0.5 minute;s of presoribed conditions. Oonsidering =~

coverage then, for a nommal variation of operationa.l parameteras, it might_' o

be noted that complete eoverage of deaiued areas below the ai‘oremntiomd i '
63-degrees north latitude aould require oombinatian of ths results o:! at
least two properly related missiona. That is, complete coverage of areau

north of 60° N. latitude could be obtained from the oomplamentary resnlta ;
Lwé'” ;'r'

from a 93.8 minute orbit operat.ﬂ.on and that rrom @ 914.05 minute orbi‘b,
above 50 degrees north covered by the results mm 93-7 and 9h-35 minnta .

x‘*-,

‘ l'.
‘ ' A!-c .

chosen period noar 90.2 minutes. .

ST A sy

# NOTEs Theae combinations are not preciaaly preacribed uince cxact.

_complament.s ‘require consideration of shﬁts in coni:ination ?9. By

L Q‘. -;.,'.."

around tha globe for multiple operations. o

1,\&
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. asamning (oonservatively)

;.— i .." O S -g-_—g:, SOE LR A AL ‘-il-:,:— -.;"} ,;;i:’x:'.‘_
; T having relatively 1ow perigee e‘l.‘bitudee
. Ty ellme O "%x_g..v:_@g:.,,t.. ,"."u".‘-:'mt,~.-,. .A,_-%

" 4t could be ummed tha.t emel-‘!.ent ooverage o!‘ the erntire area ot intereet

.
B T T o

could be obtained from 3 to 5 miesions having perioda with nbrmal di.l'hribn-_ -
. $ion: >gbnﬁt ‘the nominal 93.85 minutee, coupled with the results fron 3 or

: . . e “S"” o w S
«

more missions having periods dietribnt.ed about a properly choaon (lmr)

second period.

This estimated coverage eesunee- a total camera view angle of 7Mmee, '
orbits having an initial perigee near 22-degrees north latituda, shifting
northward 3 to li degrees per daw and an earth-shape approxinated by tho

Hough ellipsoid. ‘ L _ . ‘ S e
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GROU'ND sﬁ?pom' '

Goaﬁa o:t ngound

R S ~<‘-wm-----. ;

already been dvaigred and has been" put' into use in connae‘bion with the o

existing pmgrams, With some modi.fication this equipment B not only ‘ _~
be adapted to t.he stcraosoopic camsTa ayatem but in some cases can be - -_~_._~

used for the ainmltaneous c.heckaut of 'tmo dJ.fi‘erent syétems. -, ER
A 1arge pmporhion of. the costs shmm, tharefore, rai'leot. the nnd _ *

for the new handling fixtures that will be required. o ' i
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AR ' It 18 propoged tha‘h ‘the exlsting relationship between DBD and .-

e e A -.,-‘__4 wq-_.,-‘. ~_~.,_

Ttek for the O Triple Prine be retained £aF this project. . LMD gm"

'rw--rl\ v—-—.u \.'.' -'—‘1 r‘\ x, u"q ‘:;.,

be the syatm nanager and 1}111 be msponaihle for production of the- ‘_

- | Agena B, integration of the instrument Wuten and REC syntem wi‘bh
the vehicle, and 1aun-uh' o';ieéationn 'n"l: Vaxggo'nberg' Adr Fbiiuo Bags,
IMSD will also be respansible for procuring the Mark V rééofe;j
vehicle from General Electric MSVD, I;b is planned that IMSD will
be totally responsibles for preparing the recovaﬁ vehicle for flighte =
Itek Corporation will be responsible for the design and fabrication =~ ~7%
of the camera and cassette, which const:ltnte the Mtrummt aubsyst
Itek w.lll be expected to provide technioal support for the checkout

and flight preparation of the instrument subsystem.
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K=2 f '?:,|
4 . , b b
Range of stereo angles ﬁw equal
3l- height +o laferal resolution

~Height o lateral resolution ratio

2 Ll
! S
ﬂl;.o — L - |
o ZD’ 40“ 60° 80‘ 300 j20°, 140" 160° l80°
nqleaf‘ canverqem:e—— Degrees :
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I. mmm ASSE{BLI R ;__ﬂ_j_ 7 Mith G With gm

uBaw . - . Culer -

’ o .o . A. Inatment (2), " - o T e N e
R inclnding the clock wmmw o www = 220 1b8.- 200 lbs,

el e - -
- .--n,hh..n,n_... AP Y T . Y F

B Eorward Fairing, : e
, e - - including electrical ha.rness, - TrEns o3
: | ‘mmmting ringa, and accessories - = = 55 Ibs, 55 1bss .. ..

- . '.‘ 4 "“ ce e cel : . A RE R Ch gl . S 0o~ S
5 gi L rREe - TTUReR

P oemn

Cu. m I’a.iring (added) 4
. including electrical, specisl - :
mounting structurs, etg, « = = = = = = _65 lbss E lbs.

ms_pbt,ojbal__ 340 1bs, 320 Ibs.
Lo | II. NOSE CONE ASSBMBLY - - , __

A, Nose Oone with Reoovnry Items, S S S e B
lesﬂGFE"-—--..--_.._-__2&01‘,8. 21‘0“.. _.--.-Qﬂ.

B, OFE - Cassetts -.='= == =ws === 181bs, 181bs, =

Subtotal 258 1bs. 258 1bs,

IIT. PAYLOAD
A: Paylosd e « = m = e = = = = = w = = = = 60 1bs. 60 lbs,

B emdor e e e e e e 3 m. _3Tee

, Subtotel 63 1bs. 63 _g.b's.

T " ' OTAL WEIGHT 661 Ibs. 6h1 ]bs.
cree - _ ] ==
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) ) _ _,ﬂ
* Fig. 5. CONVERGENT STEREOSCOPIC PROPOSAL b
‘ Preliminary ﬂoat Review .
) Two-‘r"ligﬁf Prograni ) ST
o
' Cameras -

2 C's, modified ‘ $ 100,000

2 B's, modified . 100,000
Fairings - ,
2 Prototypes (1 Qual.) 300,000 :
1 Flight Model : - 80,000 .
Cassettes - . | ' :—~—“-
2 Prototypes (1 Qual.) 60,000 ] )
1 Flight 20,000 I
Recovery Gapsules - . : -
) 3 Mk V (modified) 900,000 B
| GSE 100,000 -
» Engineering and Labor 600,000 : C
Testing , 100,000 )
Material 1%0 ,000 SRR

2,510, ‘

Fee at 7% 175,700 P '
Sub-total $ 2,685,700 ‘ :
Seven Additional Flight Units $ 7,020,000 T
- PP Parees]
Fee : ' hgl,hoo -
Sub-total 9011,400 T
Total for Nine Flights ) $10,197,100
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PROGRAM SCHEDULE

LING.

DESCRIPTION OF WORK

“TWIN ¢ SYsTEM

" PROGRAM 6O AHEAD

" DESIGN AND DEVELOPMENT
__FUNCTIONAL Mockup

_FABRICATION

_PRE-FLIGHT OPERATIONS
FLIGHT READINESS
TWIN B SYSTEM
 PROGRAM GO AHEAD
(DESIGN AND DEVELOPMENT
-FUNCTIONAL MOCKUP
" FABRICATION

o -

L7 QUALIFICATION TEST (SYSTEM)

! PRE-FLIGHT OPERATIONS
' FLIGHT READINGSY

Q VALIFICATION TEsT CSYSTEM)

Magr

Nov | DEC | TaN | FEB_

D

!
e

1
. I :
;
e oo e .._.‘.L..,..-..r......:_..n-

APR

T!ME IN MONTHS

MAY

JUNE

JuLy

..’1. t i

Ga dadl 3il&il$;ii~|h\ui donlth bt fesenin
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