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TOP

From: Director, U. §. Naval Research Leboratory, Washington, D. C. 20390
To: Director, Program "C"

Subj: Program "C" MISSIONS 7106 and T10T TTSie__

Ref: (a; NRO memo to DNI BYE 52052-67 19 .Jan 1967 o
b) NRL ltr 5600;HOL:sr BYE 26 66—oF—30—Pec—195
. ( r > 0 r s%%‘c‘?o'ﬁq--\lm /’9('7
Encl: (1) Detailed Design Plan for MISSION 7106 (Ui~
(2) MISSION 7107 Design Concept Proposal (69

L. Reference (a) approves the 7106 concepts forwarded in reference (b)
and requests detailed design planning and scheduling. Inclosure (1) ad-
dresseg itself to these deteils and finalizee the design concepts.

2. In an attempt to be more respongive to the Soviet ARM/AES (SIGINT)
collection problem, NRL prepared enclogure (2) which proposes a more
advanced and [lexible satellite conceplt. While the proposed concept
outlined for 7107 (enclosure (2)) provides greatly increased responsives=
ness to the Soviet ABM/AES problem, it actually offers an enhanced
collection capability e&leo for General Search znd Electronic Order of
Battle purposesm.

3. Reference (a) requested a detailed expenditure breakdown by fiseal
year for T106; however, thie hee not been included becauge the laboratory
feels major savinge could be effected in the programe by combining 7106
and T107 developmente so the redundant hardware for 7106 and 7107 could
be contracted for gimultaneocusly. Monetary savings resulting from
quantity production would be significant, plus reduction in the lang lead~
time which nuset be overcome in all production procurements.

L. Because of the similarity in fregquency bands covered and genersal.
concept, a mechanical design hass been developed vhich sould lend itsalf
to production line type operation for both 7106 and 7107. Therefore,
the laboratory would like approval for T107 design concept so it could
execute the programg essgentially in parallel. Following the approval
of T1O0T concept, detalled cost breakdouns could be made by fiscal year
as requested in reference (a).

5. In view of the national urgency of the Soviet ABM/AES collection
problem, it is requested that a QRC Priority Decignator be establicghed
for the pregramg. This would meterially alleviate the procurement
delsys imposed by the Armed Services Procurement Regulations (ASPR)
gince the QRC Priority Designator mllows certain exceptions to be made

T e
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to meet the exigency of the sgltuatlon. Conforming to the ASPR ig one
of the major procurement delays which the laboratory faces in meeting
the: echedules proposed.

6. As you are no doubt avare, serious restrictions are placed on all
government laboratoriesg with regard to the amount of overtime they are
permitted to work. In order to meet the February 1968 date proposed

for 7106 and the December 1968 date for T107 consistent with the national
urgeney of thig program, some velief from the present overtime reestrictions
may be necesggary, especially in the face of the further restrictions being
proposed by the Defenge Departwent.

T. The Naval Regearch Laboratory recommendg that the Directbir, Program
“C" goliet from NRO an immediate approval for the 7107 proposal and that
the needs for the QRC etatus for the program, as well ag relief for the

overtime restrictions, be resolved. . N
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Subj: Detailed Design Plan for MISSION T106~(C) _

Ref: (a) NRL ltr 5600:L1L:RDM:jch, BYE 26909-66 of 6 Oct 1966
(b) NRL 1tr 5600:HOL:sr, BYE 2691k-66 of 30 Dec 1966
(c) NRL 1tr 5600:HOL:sr, BYE 26900-67 of Jan 1967
(d) NRO memo to DNI BYE 52052-67 of 19 Jan 1967

1. Background:

References (a), (b), and (c), represent earlier concept proposals
which have been formulated over the past year in the evolution of this
Detailed Design Plan for MISSION 7106. The configuration for this mission
has changed from two to four nearly identical satellites in order to be
more responsive to the ABM/AES requirements by significantly increasing the
satellite-time over the target. The major portions of the satellites'’
frequency coverage are identical so that production line procedures can
be utilized to secure the earliest availability for lsunch schedule. As

in the past, the satellites| will leave the

launch vehicle with velocity significantly different froT

Thus, in a minimum of time will have completed
the horizon transit

2. General Design Goals:

a. Separation rate between[:::::::]the satellites and the vehicle
will be initially determined by the force of their respective separation
springs. They will be designed to provide sufficient thrust that T106A
will separate from‘ ‘1n a
period of six months. A similar separation rate will be designed into the

b. Reliability - In January 7103 C satellite celebrated its third
anniversary of operational usage with no degradation in performance.
Two of the MISSION 710k satellites remain in use after more than twenty-~
three months of intensive tasking. Using the same proven design concepts
throughout, the lifetime expected for MISSION 7106 is one year minimum.

3. Mechanical Design Characteristics:

a. The structure proposed is the same 27-inch dlameter multiface
utilized in T105 with & somewhat higher equatorial section.

Page 1 of L4 pages
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b. Three-axis stabilization on each satellite will be provided by

means of the Gravity Gradient System with provision for both inversion and

yaw turn-around by command.

d. Weight for each satellite is expected to be between 225 and 250
pounds or between 900 and 1000 pounds total for the four.

4. Orbital Requirements:

a. Orbital inclimation: 70° +3

b. Average altitude: 500 +25 n. miles

c. Apogee - perlgee variation: less than 25 n. wmiles
d. Launch vehicle specifications at injection:

(1) The vehicle must be oriented to within plus or:

minus 1° in pitcg,’roll, yaw. Pitch and yaw rates must

be less than 0.1 /sec. The vehicle's acceleration profile
must be such that the final maximum velocity (some time
after separation) must not exceed the velocity at the time
of separation by more than 0.02 ft/sec. This can be

accomplished by separating the satellites after all residual

thrusting (chuffing) has ceased.

e. Optimum launch time requirement:
(1) Orbital plane at right sngles to that of MISSION 7105.
(2) wWidest possible separation from the operating payloads

of MISSION 7105, minimizing the interference of the common
telenmetry signals.

Page 2 of 4 opages
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5. SIGINT Coverage:

SIGINT collection (frequency) coverage for MISSION 7106 is shown
in Table I:

TABLE I - Proposed Frequency Coverage for MISSION 7106

Rand 7106A T106B T106C T7106D Sens. dbm.
1 153 - 165 153 - 165 153 - 165 153 - 165 ~47
2 165 - 200 165 - 200 165 - 200 165 - 200 -47
3 200 - 2h4o 200 - 2kho 200 - 20 200 - 240 -50
I 240 - 290 240 - 290 240 - 290 240 - 290 -50
5 290 - 350 290 350 290 - 350 290 - 350 ~50
"6 350 - W50 350 - 450 350 - 450 350 - 450 -50
7 450 - 550 450 - 550 450 - 550 450 - 550 -50
8 550 650 550 - 650 550 - 650 550 - 650 -50 or -60
9 650 - 820 650 - 820 650 - 820 650 - 820 50 or -60
10 820 - 920 820 - 920 820 - 920 8206 - 920 -50 or -60
11 920 - 1080 920 - 1080 920 - 1080 920 - 1080 -50 or -60
12 1080 - 1350 1080 - 1350 1080 - 1350 1080 - 1350 -50 or -60
13 1350 - 1850 1350 - 1850 1350 - 1850 1350 - 1850 -50 or -60
14 1800 - 2100 1800 -~ 2100 1800 - 2100 1800 - 2100 -53 or -65
15 2100 - 2580 2100 - 2580 2100 - 2580 2100 - 2580 -53 or -65
- 16 2580 - 2680 2580 - 2680 2580 - 2680 2580 s 2680 -53 or -65
17. 2680 - 2930 2680 - 2930 2680 - 2930 2680 - 2930 -53 or -65
18 2930 - 3120 2930 - 3120 2930 - 3120 2930 - 3120 ~-53 or -65
19 , 3120 - 3300 3120 - 3300 3120 - 3300 3120 - 3300\ -53 or -65
20 . Lkgo0 - 5070 4900 - 5070 8600 - 9340 8600 - 9340 -75
21 5850 - 6700 5850 - 6700 9340 -10000 9340 -10000 -75

The primary emphasis for ABM collection is to provide compiete coverage in
all satellites from 153 to 3300 M.C. 1In addition, the ability to provide

from 10 to 12 Db. more sensitivity selectably in any of the bands from 550
to 3300 M.C. is available on command. To reduce the clutter from the dense

6. An increased command capability is availlable to permit the seiection of
any of the 21 frequency bands covered in the satellites. Additionally, with
the Increased command capabllity, the individual bands from 153 to 3300 M.C.

Page 3 of L4 vpages
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have been divided into 19 R.F. bands giving the frequency of the emitter
to much closer tolerance. Each of the 19 R.F. bands covering 153 to 3300
M.C. will be either commandable individually or in any combination with
either normal or the high sensitivity (where provided). Bach R.F. band
will have its discrete identification in the transponded data.

7. Incressed Orbital Command Capability:

9. A carefully detailed technical analysis of the design and schedule has
been wade for this MISSION and is presented in the graphical form attached.

Page L4 of L4 pages
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" Subj: MISSION 7107 Design Concept Proposal (C)

Ref: (a) NRL 1ltr 5600:41k:RDM: jch, BYE 26909-66 of 6 Oct 1966
(b) NRL 1tr 5600:HOL:er, BYE 2691k-66 of 30 Dec 1966
(c) NRL ltr 5600:HOL:er, BYE 26900-67 of Jan 1967
(d) NRO memo to DNI, BYE 52052-67 of 16 Jan 1967

1. MISSION 7107 proposes to utilize snd pregerve all the basic atiributes
of the previocus POPPY gatellites, i1.e., long life, high probability of
intercept (no frequency or antenna: gcanning are employed), high reliability,

" freedom from spurlous signal components, ete., ag well as provide an edditional
channel in each zatellite for providing digitilized data on a pulse by pulse
bagie reading the frequency from channelized filtevs,\ and
gignal smplitude data. Complete frequency coverage will be provided from
153 to 10,000 M.C. uwith additional coverage in 14500 to 15200 and 34,600 to
350000 M.C. RBands. FEnhanced gensitivity in three gtepg for bandes from 350
t0o 3300 M.C. and selectable guadrant coverage from 550 to 5100 M.C. capable
of programmable changee throughout the orbit are algo provided in MISSIOR
T107 satellites. The gelectable quadrant covermge will eliminate the unwanted
elutter from Western Buropean emitters while intengifylng collection over

- the Soviet and China heartlands. With the increased altitude (600 n.m.)
these| _ |of satellites can provide 18 additional long looks (18 mimutes
horizon to horizon) per day over any point in the areag of interest.

2. NHSSION[E::::ES proposed sg four satellites designed to optimize the
regpongiveness to the ABM/AES problem, by extending the basic POPPY concepts
for | X 4 !
from 153 to 10,000 M.C. Theese four satellites willall bhe stabilized in

three axls by gravity.gradient etablilization schemegs and vprovided with on-

e

3. Orbital Requirements

a. Altitude of 600 nsutical mileg average +25 n. mi.
Inclination: 65 +8 degrees
c. Apogee-perigee variation to be lese than 25 n. mi.

d. Separation attitude and altitude conditions required at injection are
those provided by the present Agene Launch Vehlele.

a e. Optimum Lsunch Time - requi;ed thet (l) the orbital plane mugt bhe at
right angles to that of MIBSION 7106, and (2) widest posgible zeparation
from operating satellitee of MISSION 7106 so that telemetry frequency

: interference will be a miniwmum.

: Fnel (1) . ‘ o
f to NRL ltr 5600:RDM; jch Page 1 of 3 Dpages Copy 3. of F_coples
. BYE 2690L-67
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b, Gatellite Specifications:

a, Tour sgtellites

b. Twenty-seven-inch diameter with extended equatorial section.
c. All satellites are to be three axis gravity gradient stabilized.
4. BStation-Keeping - by weans of fore and aft micro-~thrusters located on

the flight line to control the separation rates and ultimstely space
the satellites relative to each other
| |

e. Weight - estimated to be betueen 250 and 275 fox each of the gatellites,
giving a total expected welght for the four of between 1000 and 1100
pounds.

5. SIGINT frequency collection bands proposed for MISSION TiOT are given in

o

Table No. 1 below:

Band 7107A T107B - T107C 7107D Sengitivity

1 . 153 = 165 153 - 165 153 = 165 153 - 165 ~by

2 165 - 200 165 - 200 . 165 - 200 165.-= 200 =Lt

3 200 - 2ho 200 - 2h0 200 - 2hk0 200 « 240 -50

k 240 « 290 240 - 290 2Lo - 290 2Ly - 290 -50

5 290 - 350 250 - 350 200 - 350 290 - 350 ~50

6 350 - h50 350 - 450 350 ~ 450 350 - 450 -50, 55, or

T k50 - 550 k5o ~ 550 hSO « 550 Lso - 550 -50, 55, or

8 550 = 650 550 - 650 550 - 650 550 = 650 =50, 55, or

9 65¢ - 835 656 - 835 650 - 835 650 ~ 835 ~50, 55, or
10 830 - 920 . 830 - 920 830 - 920 830 ~ 920 =50, 55, or
11 020 - 1080 920 - 1080 930 - 1080 085 -~ 1080 =50, 55, or
2 1080 - 1350 1080 - 1350 1080 - 1350 1080 -~ 1350 -50, 55, or
132 1350 -~ 1850 1350 - 1850 1350 - 1850 1350 - 16850 -50, 55, or
14 1850 - 2100 1850 - 2100 1850 - 2100 1850 « 2100 -53, 58, or
15 2100 - 2620 2100 - 2;80 2100 -~ 2£8 2100 - 25680 =53, 58, or
16 29680 - 2930 2680 - 2930 2680 - 2930 2680 - 2930 -53, 53, or
7 2930 - 3120 2930 ~ 3120 2630 - 3120 2930 ~ 3120 -53, 58, or
18 3120 = 3300 3120 - 3300 3180 - 3300 3120 - 3300 -53, 58, or
19 5800 -~ 6500 5070 - S80O0 3300 = 4100 43100 - LS00 ~-65
20 h300 -« 5070 LOo0 - 5070 Looo - 50TO 4900 - 5070 <75
21 6L00 - 6900 6L00 « 6900 6400 « 6900 6400 - 6900 ~T5
22 6900 -~ TYOO 6900 - TACO TOOO -~ 8700 7900 - 8700 =75
23 8700 -~ 9340 8700 - 9340 8700 - 9340 8700 ~ 9340 =75
24 9340 ~ 10000 9340 - 10000 9340 - 10000 9340 - 10000 ~75

25 14500 - 14800 14500 -~ 14800 1hE00 -« 15200 3U60C -~ 35000 -100

(2) The frequency range from 550 to 920 M.C. will employ channelized
Piltere in T10TA, giving approximately 20 M.C. regclution upon command.
Encl (1) Page _2 of _3 pages Copy B of < copies

to NRL 1tr 5600:RDM:jch
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The channelized filters with 20 M.C. bandwidth vill cover the range
from 920 to 1850 M.C. in T1O07B. :

The channellzed fllters giving 30 M.C. bandwidth will be incorporated
in 7107C from 1850 to 4100 M.C. '

- (e) A separate digitized data channel will be provided to handle the
data on a pulse by pulze basis from the channelized Filter experiments con
TI10TA, B, and C. 1In T107D the digltized data channel will furnish the data
from a parametric measurement of either incoming signal amplitude or pulse
vidth in 128 discrete increments.

6. By optimizing the analog to digital conversion in the field, it ie
anticipated that location accuracies of

T. If approval to proceed with the degign concept is forthecoming by
15 Pebruary, it ie anticipated a December 1968 launch date could be met.

Encl (1) Page 3 of 3 pages Copy 3. of copies
to NRL ltr 5600:RDM:jch ’ - | —
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Subi: Detdiled Design Plun for MISSION 7106

IRL Lir 9600:h1h:RDM:jch, BYE 26909-66 of 6 Oct 1946
MRL Lltr 5000:HOL:®r, BYE 2691L-G6 of 30 Dec 1966

WRL lor S400:HOL:sv, 2GH00-6T of Jun 1007
NRO memo Lo DNI BYE S2052-67

Ref:

o
b=3

[e]

P T PN
foas

o %}

1. B ckground:

[ . - 7=

Refererces (i), (b)), and (), represent esvlier concepl proposule
which have been formulited over the pagt yesr in the evolution of this

talled Design Plan for MISSION 7106.  The configuiation for this miselon

hae changed from tuvo o four nearly ildentical satellites 1n order o be
more wegponsive to ihe ABMSALS requirements by elgmifieantly increaging the
entellite-time over ithe target. The ma'or portions of the sriellites
frequency coverage ure ldentics:l so that produetion line procedures con
be uitilized Lo eecure the earlieet » I=unch schedule.  As
in the pwel, the satelliteg i1l be arve | he
Liuneb vehicle wiith veloclty eigritiennt
Thue, in o windsam of Liwe,
the hori-on traneit
collection giic

ahi :

wa T

reaches

ITT I have completed
the horiron for the
{

2. Ceneral Design Gole:

a.  Separotion oole betueen each of the gatellltes and the v
#4111 be initislly determined by the force of their regpective sepm

epringe. They 11l be desioned t U1 ufficient thrust thut TYI06A
will separate from its vy spout 250 n. wiles in s
4 (3 S o enrunde

hieles

b Relisbility - In Junuory 71073 ,C gavellite celebraled ive third
unnual unniversacy of operational uéage'with no degriadation in performince.
T-0o of the MISSTON 7104 eatellites rewiin in use . fter wore thon toenty-
three wonths of inleneive tusking. Uslng the e we proven design concepls
throushout,; the lifetime expected for MISSION 7T1C6& i1 one yéqr winisum.

3. Mechuiolenl Desipn Cha-occlerigtics:

oo The glouctoce propoved lg the samd 27 Inch dilasucter Muliiflace
utd Xlved in 7105 ilh aouee 1l higher equatorial gection

¥ Three axig ol bili-otion on eich satelllits A1l be provided by
menng of the Gravit: Gradient Syeler ith provigion for both lnoveresion on
Ya: n on-avound By comuind.

a1t : | Mandle 1
%3\‘3; uééli | Wéﬂ - /. @%-

/‘ A O
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c Station-Keeplng capabllity «111l be provided by fore and
aft micro-thrugloere Lo contral ihe senircuiion roise .ond 4 ot

a. Weight for each gatellite is expected to bhe between 225

and 250 pouande ovr between 900 and 1000 pounds total for the fous.

L. Orbitel Requirements:

P y e ) o O )
| a Orbital Tnelination: 7O +

b. Aversge oltitude: 500 Ih; rn. niles
¢. Apogee - perigee varistlon: lese than 25 n. nilles

d. Ieunch vehicle epecifications 1t injection:

mas dmtel 9% BU deoeineted cme v i

rre

(1) The vehicle muet be oriented to within plus or

minug 1 in pitch, roll, yaw. Pitch and You rates nust

be less than O 1 /eec. The vehicle's ucceleration profile
wue & be euch thet the Tin 1 maximum veloclty (some itinme
after sepiration) nuet not exceed the velocity st the tine
of geparation by move than 0.02 £t 'Bec. Thie can be
nccomplished by separating the satellites »nfier 2ll resldual
thrusting (chuffing) hus ceased

! @.  Optimur Lamch time requirement:

i

: (1) Orvital plune st right angles to that of MISSION T7105.

: (2) Wideet possible sgeparation from the operuting payloade
' of MISSION 710% minimizing interfevence of the common

telemet vy egipnile.

%”“"MW/JA
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5  ELINT Coverage:

ELINT collection (frequency) coverage for MISSION T106 ig sho.un
in Table 1:

) : TABLE I - Proposed frequency Covecage tor MISSION 7106

Bind TIGCA 71068 TLOGC TIOGD  Sene .

u.)

153 - 165 153 -~ 105 153 - 165 153 - 105  =bhy
165 = 200 165 - 200 165 « 200 145 ~ 200 =47
200 - 2L © 200 - 240 200 - 240 200 - 2k0 <%0

2k - 240 240 - 290 240 - 290 2h0 - 290 <50

_ﬂ

290 ~ 150 . 292G - 350 220 - 350 200 - 350 - 50
350 - h5o 350 - b50 350 - L50 350 - bS50 -5

-3\ D N

Yoo - 550 450 - 552 . LSO - 50 5o - 550 -50

5 S50 - 650 S50 - 550 . 550 - 650 55C = 650 =50 or -|
9 G50 - (320 G50 - 320 £50 - 320 650 - B20 -9C or -

’.J
o

20 - 9RO 820 - 920 020 - Q20 800 - 920 -50 o -
R0~ 1000 G20 - 1080 GR0 - 1080 920 - 1OB0-50 or -f
12 - 1080 - 1350 1040 - 1350 1080 - 135 : d 1350-50 or -
, 13 1350 - 1”*0 350 - 1850 . 1350 - 1850 18en oo
: 1k 1500 - 2100 - 2100 . 1000 - 2100 2100 "ovon

15 2100 - 258 _ ?f“ﬂ 2100 - 2580 258 oo ow
16 2500 ~ 26 2580 - 2&80 26L0 voomow
17 2ERD - 2620 2680 - 2930
18 20%0 - 2120 2030 - 3120
19 120 - 1306 3120 - 300

Fad
-

§ 3 1o
253730

320 Mo
5300 " v

| 20 B500 ~ 5070 Beon - g3 COO - 3h0 <75
‘ 21 5350 - foc G3LO - LOO00 y4hu - 10000 -T4

The pelim vy cwph zig foc AYM collecilon is to provide compleio coverage

I 11 eatellites ivrom 107 Lo 3300 M.C. In ddition, the .bility Lo provide
from 1G Lo 12 Div. wove gereitivity gelectably in n, of the bands from 590

o 3300 M.C. ig rveiluble on-con und To reduce the clu*Lel from Lhe danee
gectiour of fu ope. gelectable -ﬂ guidrunte ¢ 1o ove §-eled G coniiueer To. S0y
the himMe  swmigai Swdiar [ j
LA* ~ | The usual onnidirectional
coverape v1LL be available nt Lhe standard sensitlvity aleo. All mdditional
collection bands beslde the primncy ARM 003 Yot laem jased 93 0 N :Tn

two eatelliter 10 provide the
all frequency Lande covered.

/

. 4

6. An increascd command capability 1 available.to perwmit the selection of
any o' the 21 Irequency bande covered in the gatellitee. Addivionally, ~ith
the ingresged commend capability, the individual b'mds from 153 to j300 M.C.

&WJW
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have been divided into 19 R.F. Lands giving the frequency of the ewitier
to much closer tolerances. Tach of the 19 R.F. bande covering 153 to 3300
M.C. w11l be either commandable individually or in any combinatione.uith
either norial or the high seneitivity (where provided). fach R.¥. band
will have ite discrete identification in the trangponded data.

T. Increased Qrhital Command Capebility:

MISSION 710G Lill have = gtored comnand capability +hich 411
permit dain CLasking on all ocbits over the Soviet UUnion utllizing only
the’ command gites. The pystew will De capable of turning
the experiments on at any one ol 16 possible 10 mimite intervals (betuecen
O minutes and 100 mirutes) atter the real time command wus received.

8. These proposed modifications to the design detells for MISSION 7106 are
offered to optimize the regponsivenese to the ABM problem. Hovever, it

ig desivabhle not to modify too radically the baeic concepte of the POPPY
syetem such wg the vide-open crnidirectionnl fremamas. o =
general gearch and
capability in lhe beroos—or magorimearesl.  Thege features, combined with
an ability to read-oul in the tield for specltic geographilc locationg,

ag oublined in reference (h), have ull bheen retained 1n these detailed
design goals Tor MISSION 7100 und i1l agelet the NRO in arciving at a

1

the

]

golution to the current ABM/ALS probleme .

9. A carefully detailed teclinical analyeis of the design snd schedule hss
been nude for this MISSION and is pregented in the graphical Foiu atibached.

N85 |FZe
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