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TECHNICAL DESCRIPTION OF MISSION 7107 

I. INTRODUCTION 

The launch of Mission 7107 (Program C) marked the twelfth 

launch and twenty-sixth through twenty-ninth spacecraft that 

the Naval Research Labor~tory has built for the purposes of 

ELINT collection. The last seven launches of twenty spacecraft 

have been provided under the sponsorship of the National 

Reconnaissance Office, whereas the first five launches and 

five spacecraft were developed under Navy spons~rship. 

A number of common factors have characterized both phases 

of the Program. Chief among these are small, long-lived space­

craft injected into approximately 500 nautical mile, circular, 

70° incliryation orbits and carrying ELINT payloads which consist 

of many crystal-video receivers. These receivers detect the main 

beams of all radars within the receiver-'s radi6 frequenty (rf) 

bandpass and transpond, on a pulse-for-pulse basis using stretched 

pulses, in real time to strategically located ground stations. 

Details of the overall system ~re contained in.the text of 

-this document and will show how Mission 7107 is capable of 

providing ~utputs, such as early detection of new emitters, 

weapons syste~ informat.ion, emitter location, and technical 

information, e.g., pulse repetition frequency (prf), scan rate, 

and frequency 

band' (ms3-gnetron family) of the emitters. Mission 7107 covers the 

complete frequency spectrum from 154_ MHz to 18. 0 GHz with the 
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exception of 10.5 to 12.5 GHz. 

34.7 to 35.0 GHz is covered. 

In addition, the spectrum from 

II. LAUNCH AND ORBITAL PARAMETERS OF MISSION 7107 

Mission 7107 was launched from the Pacific Missile Test Range, 

Vandenberg AFB, Califor.nia. The four spacecraft which comprise 

Mission 7107· were the only payloads on this launch. Appendix 1 

shows the £our spacecraft in the launch ~onfiguiation._ 

The launch resulted in a good orbit with the following 

parameters: 

Apogee: 539.7 nautical miles 

P~rigee:_ 530~6 ~autical mil~s 

In~litiation: 69.99° 

Period: 104.9 minutes 

III. SPACECRAFT POSITIONING 

Sixty-seven minutes and 40 seconds- after lift-o·ff, two space.­

craft (7107A and 7107B.) were simultaaeously separated from the 

vehicle .. One hundred and forty s~conds later, the second pair 

(7107C ar:id 7107D) were separated. The separation velocities_ of 

individual spacecraft w~re chosen so that the four spacecraft 

would arrive ~t their desirea·relative positio~s approximately 

42 days after launch. 

The prime reason for using 3-axis stabilization on the 

spacecr~ft of this Missi0n was because it prbvided a stable 

platform from which the microthruster system coula be operated. 

The orbital velocity of each spacecraft may be increased or 

decreased by using the microthruster system. 
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Since all four spacecraft were injected into orbit by the 

same vehicle, they all tra~eled at the same speed (approx. 24,000 • 

ft/sec) . The spacecraft were separated simultaneously with -

individual calibrated springs of different energies· (Appendix 2). 

The four spacecraft, there.fore, drifted apart at predetermined 

rates. When they reached the aesired separation distances, the 

microthruster systems were activatecl in such a direction.as to 

cancel the very small differences in velocity. At the end_of 

the thrusting period and after the velocities were adjusted, the 

spacecraft were at their desired relative positions and traveling 

at the same speed. 

spacing 

The delicate balance of the "parked" orbital 

will gradually degrade as one •spacecraft is 

affected slightly more by aerodynamic drag. The 

microthrusters will be used as necessary to correct for spacing 

errors. 
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IV. BASJ;C FUNCTIONS OF MISSION 7107 

The four spacecraft developed by the-Naval Research Laboratory 

for use in the Program C Mission 7107 SIGINT data collection 

effort are known by their respective nomenclature as 7107A (ALPHA), 

7107B (BRAVO), 7107C (CHARLIE), a_nd 7107D (DELTA). 

The four spacecraft carry a total of 76 ELINT receiver bands 

to fulfill two basic requirements:· 

a. Early recognition and location of.major weapons 

systems within the denied Soviet and CHICOM areas. 

b. Parametric measurements through which it is possible 

to detect, in any part of· the world where crisis situations may 

develop, the advancements in radar technology which may be 

applied to future weapons artd space systems. 

Mission 7107 capabilities expand the Program's proven and 

highly succes_sful history of satellite design and data collection 

in support of the following intelligenFe priorities: 

a. Timely discovery of the existence of previously 

unknown emitter sub-systems. 

b. Technical assessment of new sub-syitems to ascertain 

their function, capabilities and limitations before they are 

deployed into major overall weapons systems. 

c. Electronic Order of Battle (EOB) surveillance with 

a timely periodic determination of the locations of kµown emitter 
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sub-sys.terns and sampling by geographic area to disclose a measure 

of the activity level as well as the interrelationships and 

usable patterns of these sub-systems relative to the·overall 

weapons systems. 

d. Mission 7107 provides two major improvements in 

operational capability compared to Mission 7·106: 

1. Increased time-over-target per orbit is attained 

by the half-orbit (52-minute) of associated 
~~~~~~~~~____J 

spacecraft. This 

succession in each orbit without overtasking the ground station 

data-handl~ng capability. 

2. Increased instantaneous collection provided bj 

the addition of a third transmitter in each spacecraft. A total 

of 24 ELINT bands can now be tasked in each pass with the addi-

tional down-links. 

V. OVERALL OPERATIONAL DESCRIPTION 

Spacecraft 7107A and 7107B are each equipped with 17 ELINT 

data collection systems, including a 20-channel comb filter system 

in the I-0and range (Band 17). • Spacecraft 7107C and 7107D each 

contain 21 ELINT collection bands. They are all crystal-video 

receivers with the exception of 7107C and 7107D, Band 21 (J4.7 to 

35.0 GHz), which is a superheterodyne design. Any combination of 

bands may be tasked at one time. 

Radar signals which illuminate the spacecraft with sufficient 

signal strength are detected and trigger an on-board threshold 

5 
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The threspold detector output triggers a modulator 

which produces pulse widths of either 80, 120, 16-0, or 200 

microseconds (µsec) in duration, depending upon the ~articular 

pulse-width coding assigned to -the ELINT collection band in 

which the radar pul~e was intercepted. (Hence£orth, these data 

pulse durations will be referred to as pulse widths "W," "X," 

"Y," and "Z," respectively.) The stretched pulses are then 

retransmitted on a pulse-for-pulse basis, using one of three data 

tra~spondingsystems contained in each of the spacecraft. Thus, 

the prf·of the intercepted radar signal is accurately preserved. 

As the radar anteRna scans and ~yelically illuminates the space­

craft, the antenna scan characteristics are also preserved 

accurately in the data. 

Each of the 76 ELINT receiving bands for Mission 7107 employs 

carefully calibrated and well-documented rf bandpass filters which 

define the particular frequency spectrum and response characteristics. 

The pulse data from the satellite transponding (Data Link) 

systems are received and recorded along with precise timing infor­

mation at four grour:d stations situated around the periphery of 

the Sino-Soviet Bloc. Provis ion is made at each of :t:h~§.e !3.3= t~s ___ .... -----· -~ 
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VI. SPACECRAFT ELINT COLLECTION SYSTEMS 

. During the past decade, Program c ELINT intercept syste_ms 

have_ utilized crystal-video receivers, combined with omni­

directional antennas to atta.in a high probability of intercept. 

There are no spurious image prod~cts generated in the receiving 

sys terns so. that the data received are of the highest confidence.-· 

These receivers are characterized by long life, high reliability 

and excellent calibration stability throughout the space 

environment. The receiving ·antennas associated with the space-

-craft ELINT system have been extensively documented and have 

exhil:i>ited a high d~gre-e of performance predictability during 

the long lifetime missions. Blo_ck diagrams of typical inter-

cept rece iver·s for Mission 7107 are proyided in Appendices 3 ~nd 4. 

Using omnidirectional ELINT antenna arrays in the frequency 

spectrum from 154 MHz to 10.5 GHz, spacecraft are capabie Qf 

intercepting any pulsed signal of sufficient level within the 

optical horizon· of the··spacecraft. Receiving systems covering 

12.5 to 18.0 GHz and 34.7 to 35.0 GHz utiliz,e high gain antennas 

and therefore provide intercept coverage limited to approximately 

50° in azimuth. 

7 
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With· the inherent characteristics of wi<;le frequency coverag.e 

and 0mnidirectioF1al azimuth coverage, this type ·of receiving 

system is 
'-----~---r====~--_J 

The· 

7107 systems were designed so that spacecraft contain 

frequency bands of similar perfs,rmanc;:e characteristics, such as 

rf bandpass, sensiti~ity, and antenna ~overage. Similarly, the 

resulting data is transponded under common conditions 
~------___j 

Simuitaneous with reception o:!: signals qsing 

normal receive mode, it is possible to make a parametric mea·s1:1re-

rnent of incoming radar signal Except for Band 17 of 

7107A and 7107B (comb filter), this option is available in the 

collection· bands of all four spacecraft. 

In addition to 
'--------------:----~--__J 

in 

7107.C and 7107D, spacecraft 7107A and 7107B provide additional 

ma·king quadruple 

coverage in this portion of· the spectrum. In this range Band 17 

in 7107A and 7107B have channelized· receivers with 2·0 channels of 

20 1:ffiZ increments using a multiplexer,...detector system preceded 

by a 40 db tunnel-diode rf preamplifier in order to provide system. 

threshold sensitivity in the order of -80 dbm (Appendix _5). 

Transmitter anci pulse width assignments similar to those in standard 

bands permit the use of any combination of these 20-channels by 

command. This capability reduces- the data density· for imI_Droved 

analysis by selectively tasking any single high density portion 

of the spectrum or, inversely, by rejecting a given frequency range . 
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rt also permits frequency defiriition to within+ .2% in the 9.2 to 

9.6 GHz range. 

A. System Performance 

The system performance for Mission 7107 is summarized 

in Appendices 6 and 7 and given in detail in Appendices 8 through 53. 

1. RF Bandpass: The 3 db bandpass responses for all 

receiver bands are shown in Append~x 6. The comb f.il ter (Band 17) 

is shown in Appendix 7. The tabulations of Part.I-of Appendices 

8 through 45 define the bandpass characteristics of these receivers 

at 3, 10, 20 and 30 db down. These data are·aerived from composite 

curves based on measurem~nt of-the char~~teristi€s of· all the 

channels in a.single band on each spac~craft. App~ndices 46 

through 49 are computer-plotted curves of some of the data of 

Appendices 8 through 45. The frequency response of each of the 

20 channels of Band 17 of Mission 7107A and 7107B is shown in 

Appendices 50 and '51. • These plots give the effective threshold 

sensitivity, including the antenna gain .. 

2. System Sensitivity: Part II in Appendices 8 through 45 

provide the system sensitivity of the standard transponder mode of 

each band as follows: 

a. Line (a), Threshold (dbm), gives the signal.level 

required at the antenna output terminal in order to obtain solid 

triggering of the modulator. These data include all system losses 

encountered, including losses due to rf cabling, rf combining 

hybrids, multiplexing and video combination at the amplifier input. 

9 
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adjustment of the threshold trigger level to the proper level 

above noise. The antenna gain is not included. 

b. Line (b) gives the overall sensitivity as in 

I line (a) with the antenna gain added. This is effective sensi-'-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

tivity data which can be used to calculate or predict system 

capability-. 

c. L.ine (c) gives the SLM threshold level. Since 

the .SLM system of 7107 has a separate level control, there are 

measured differences in threshold settings. 

SLM data is useful in the detailed analysis of 

emitt~rs, but for increasei ac~uracy it should be used in 

conjunction with receiving antenna patterns·. (Appendices 52 and 53 

are examples of this type of antenna pattern plot.) Spa-cecraft 

attitudes and re~eived signal aspects are a~so required in order 

to establish absolute qntenna g.ain for a particular intercept. 

d. Crystal-video receivers .inherently produce an 

increase of detector noise output in the presenc~ oi a Continuous 
.. 

Wav~ (c0) input signal, which is a function of sensitivity~ 

preamplifier gain, bandwidth, etc. This noise increase can be 

sufficient in amplitude to cau~e threshold detector triggering, 

depending upon the threshold level setting. Line (d) in Append.ices 

8 through· 45 give a "CW Rejection II level rel.ated to this effect. 

This ·is a level of CW power greater than the system threshold 

sensitivity, line (a), required for random noise triggering. 

10 
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Although this is an undesirable re·sponse, in frequency ranges· ,·: .. "'':·:·-:,,.,c\,,,,,<<-­

above 4.0 GHz, random triggering may be used for evidence of cw 

interception. It should be pointed out that this is not designed 
• ·,,1; 

to be a CW detection re_ceiver, which for earlier missions generated· 

a fixed freqbency pulse train. 

3. Antennas: Approximately 40 .antenna elements, 

including various ·types of monopoles, dipoles, and·horn antennas, 

are incorporated in each spacecraft for t~e ELINT collection 

systems. Integrated iri various arrays, these elements are used 

to obtain omnidirectional coverage throughout the required rf 

spectrum from 154 to 10,500 MHz. (Coverage in the regions above 

12.5 GHz is limited in azimuth and will be described later.) 

Detailed antenna d~ta for each band are given in Appendic~s 8 

through 45. 

Gain is the nominal value expressed in db relative 

to isotropic. For gain at any specific point on the pattern, it 

is necessary t6 use the 3-dimensional antenna plots illustrated 

by Appendices 52 and 53. 

able to analysts. 

Similar plots for each band are avail-

Beam Relative to Flight Line data refer to azimuthal 

bearing of the center of the beam measured in a clockwise direction 

as seen from above the spacecraft for both horizontal and vertical 

polarization. 

Available antenna bptions are shown for each band. 

4. Transmitter.and Modulator: Each ELINT intercept band 

is assigned a particular transmitter and a modulation pulse width, 

11 
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• ' ·- • thereby giving each band a positive,but not necessarily unique, ... •• • • 'l.;•-~~-rK-lii 

identification code. Hence, throughout a normal operation, every 

rf pulse received from the spa~ecraft is identified .with a • 

-particular fntercept band. • Part IV of Appendices 8 through 45 __ -

show the transmitter (B, c, or D) and pulse width (W, X, Y, or 

. Z) .for each band. The absolute puls.e width related to each 

designation is alsQ given, ranging from ao to 200 µsec. 

B. Detailed Description 

Receiving An-tennas: Various types of rec·eiving antenna 

elements are utilized in Mission 7107 for the ELINT collection 

systems aboard the spacecraft: • 

1. From 154 to 970 MHz (Bands 1 th~ough 4 of 

7107A, B, C, D), all bands use quarter-wave monopole antennas 

arranged around the polar axis of the spa,cecraft at various 

latitudes. Combinations of the detected video signals result 

in an omnidirectional collection antenna pattern for both vertically 

and horizontally polarized emissions. 

_2. _ In the frequencY. bands between 970 and 10,500 MHz, 

the standard antenna elements are half-wave· dl.ipoles symmetrically 

spaced in quadrature around the equatorial section of the spac~­

craft. For optimum elevation coverage, these antennas_ are mounted 

on inclined wedges so that the l)attern is canted downward toward 

- the earth's horizon. Foi the horizontal polarization option in 

7107A and 7107B, Bands 5 to 11, the elements are oriented in a 

horizontal position. Opposite_antennas are coupled together using 

12 
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hybrids, where the signals are detected and applied to the video 

amplifier. A second such pair of antennas is similarly inter- .. 

connected and detected and added to the first pair to produce a 

composite omnidirectional pattern. 

3. In 7107A and 7107B, Bands 13-15, and 7107C ~nd 
. \ 

7107D, Bands 5~17 (except Band 10), each dipole element is oriented 

to optimize th~ pattern for both horizontally and verticaily 

polarized s·ignals. Four antennas .are usei for each frequency 

band, / 

4. Band 12 uses the Same antenna configuration 

but does not have the option. 

I . 

5. In 7107A and 7107B, Bands 5-11, vertical polari­

zation coverage is achieved by use of~ broad-band di~cone antenna 
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mounted below the spacecraft in order to produce omnidirectional 

patterns. 

6. The only bands in 7107 which do not provide 

complete 360° coverage are as follows: 

a. In 7107C and 7107D, B~nd 10 provides 

only port and starboard quadrant cover~ge. 

b. In 7107A and 7107B, Band 17 (the comb 

I filter) ·utilizes two horn antennas looking to port and starboarcil., 

perpendicular to the flight line. Rf combination produces two 

I symmetrical 50° receiving lobes. 

~ 
ffil 

~ 
ti 

I 
9 
I 

·O 
a 
a 
I 

I 
I 
I 
I 
I 

c. To obtain the requi~ed effective receiver 

sensitivity for bands in the frequency ranges f~om 12.5 to 18.0 

and 34.7 to 35.0 GHz, a minimum of 15 db of antenna gain was 
• 

required.· Sectoral horn antennas emp16yed for these bands were 

designe¢ for optimum gain and beam widths. 

(7107C and 7107D, B.ands 18, 19, arid 21), computerized plots were 

used to determine optimum positions for the antenna beam centers 

in elevation and azimuth. 

Appendices 54 through 56 are measured patterns of antenna 

systems used in 7107A, B, C and D and represent the variety of 

These antennas and arrays used throughout the-frequency spectrum. 

patterns are plotted in a conical cut with the arttennas directed 

down toward signals eminating from the horizon. The earth's 

horizon is 30° below the equatorial ~lane of the spacecraft at an 

altitude of approximately 530 nautical miles. 
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Rf Preampli{i~rs: Rf preamplifiers are. incorporated 

more extensively in 7107 than in previous missions for several 

reasons. 

1. In utilizing video amplifiers with wider band~ 

widths (.1 µsec rise time) consistently in all bands, a 2 to 3 db 

reduction in sensitivity has resulted. 

2. For providing some additional protection from 

the possibility of nois-e triggering over the life of the system, 

some additional loss was {ncurred in setting the threshold 

detector to a safe level; 

3. Miision 7107 was designed to have higher sensi­

tivity in many bands. E~ch band was optimized io provid~ the 

greatest dynamic range in the intercept of the main beam of the 

emitter. 

Receivers used from 4. 0 to lf:. 0 GHz incorporate low 

noise tunnel-diode preai:nplifiers with gains ranging from 15 to 

40 db. These preamps are·temperature compensated with thermistors 

and are designed to give stable performance in the space environ-. . 
ment. De to De converter-regulators provide the critical 1.250 

volts required to supply bias to the tunnel diodes. 

For all applications below 4.0 GHz, transistor preampli-
. . ... 

fiers have been incorporated using microcircuits and thin fil~-

technology. 

Bandpass Filters: The radio frequency definition of each 

band is determined by bandpass filters. The bandpass characteristic 
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was selected so t_hat there would be at. least one known target­

emitter family or one magnetron family within each band. 

The degree of filtering and ·selectivity vary from band 

to band as required. ror example, in the band adjacent to the 

DL transmitter frequency (7107A and 7107B, Band 1), there is a 

difficult -technical requirement to reject the spacecraft's own 

transmission. To avoid the possibility of regeneration in this 

band, extensive filtering was used with well-defined skirt 

characteristics. The bandpass filters incorporate highly 

sensitive detectors which are matched to pro"vide optimum flatness 

and sensitivity. 

Video Amplifiers: The video amplifiers utilized throughout 

these systems are designed to provide miniaturization with high• 

reliability and extremely low power consumption. These ampli­

fiers provide a pulse response of 0.1 µs~c in all ban~s. An 

input combining circuit permits combination of multiple collection 

channels (antenna through detector) to provide a single video 

output. Each associated detector receives bias from the ampli-. . 
fier which is optimized for the particular detector used. 

A threshold detector is incorporated within each video 

amplifier. A separate threshold level control is used to adjust 

·the trigger level as required for each band. 

The video amplifiers are also designed with a low level 

video output to provide a dynamic range of 30 db. -This signal is 

required for the SLM system. 
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Adjustable Threshold Option: Each spacecraft of Mission 

7107 is equipped with an adjustable threshold option which,is 

available to each ELINT band in the spacecraft. This opti_on is 

available by command to perform the function of reducing.the 

effective system sensitivity in four iri6rements, a total of 

approximately 15 db. These are predetermined levels which apply 

equa.lly to every rece.iver band in a spacecraft (Appendix 62) . 

The modulator used in conjunction with this system produces an 

80 µsec (W width) pulse for the down-link transmission. 

There are a number of potential uses for the adjustable 

thresholds: 

1. To recover data in any band which may develop 

problems of rfi or random triggering. 

2. To sort data, by eliminating low powered signals 

in commandable steps. 

3. To, calibrate the SLM system in flight. 

4. To transpond signals of high prf. In this mode 

of operation the transponded data pulse is always 80 µsec (W pul~e 

width); therefore, .higher pr_f signals can be transponded from all 

bands having X, Y~ or z pulse width assignment. 

Ephemeris Calibra.tion "RETEP" Receiver: A specialized 

narrow band superheterodyne calibration receiver is installed in 

18 
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Mission 7107C and 7107D. These receivers operate at approximately 

800 MHz with a 2 MHz bandwidth. The output of the_se receivers is 

fed to a very narrow band puls~ width discriminator to eliminate 

interferenc·e. 

The receiver output is normally_transponded as an 80 µsec 

pulse on the BRAVO data link transmitter; hut for special infor­

mation transfer, it can be brought back on the telemetry channel. 

By recording both the modulating signal and the 

transponded signal on digital tape and knowing the acc:urate 

location of the transmitter, the ephemeris data can be improved 

by fitting techniques. 

A s_pecialized modulator-transmitter antenna combination 

is installed at the field site in 

the calibration receivers can be interrogated. 

VII. SPACECRAFT CHARACTERISTICS 

A. Structure 

so that 

All four spaeecraft utilize the same general structure as 

employed for Mission 7106. The 7107 structure (Appendix 63) can 

be described as a 12-sided multiface, 27 inches in diameter and 

34 inches high. The spacecra.ft weights are as follows: 

7107A 

7107B 

7107C 

7107D 

270 lbs 

270 lbs 

282 lbs 

282 l:bs 

The ELINT receiving antennas are located symmetrically 

around the polar axis at various latitudes of the spacecraft. In 

19 
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addition to these antennas, there is a turnstile array which is 

deployed downward toward the earth on the end of a four-foot 

boom. ·This turnstile antenna system serves the three data link 

transmitters and provides a uniform radiation pattern at the 

ground sites. (Appendix 64 depicts a ty}?ical radiatiOn pattern.) 

A se6ond turnstile antenna array located on the north (upper) 

hemisphere of the spacecraft is used in conjunction with the 

telemetry Channel A transmitter as well-as with the command 

receiver. 

Solar cells are located in three circumferential bands 

0 0 0 oriented at the +20 , +45 , and -20 latitudes of the spacecraft. 

To augment the solar cell recharging system previously used in 

7·106, a solar cell-equipped, deployable paddle has been added to 

the 7107 spacecraft. The addition of the paddle was necessary 

to support the increased electrical load.required by the third 

data link transmitter and its associated tasking. 

B. Gravity Gradient Stabil~zation System 

Each of the four spacecraft is equipped with an identical 

3-axis Gravity GradiEint stabilization· (GGS) system. The GGS system 

consists of a 60-foot deployable boom, a_damper for two-axis 

stability, and a momentum wheel for stabilizing the third axis. 

This system has been successfully used on prior Program C space­

craft and satisfies the following requirements for the 7107 system:~ 

1. A stable, earth~centered satellite for mounting 

the horizon-to-horizon ELINT collection antennas. 

20 
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2. A proper alignment of the solar p~nels for 

optimum battery·chargihg capability. 

3. A stable flight-oriented platform for the 

microthrusting 6perations used to maintain satellite spacing. 

C. Thrusters. 

All four spacecraft have ammonia vapor microthruffters 

which are very similar to the system used so successfully on the 

7106 spacecraft over the past two years. This system, .coupled 

with the 3-axis GGS system, will permit maintaining optimum 
; 

spacing between all four spacecra·ft for the entire usef:u,l life 

of the mission providing a very low thrust to spacecraft in orbit 

without disturbing the gravity gradient stabilization. The 

thrust l°evel is in the order of 10 to 30 micropound~ and is pro­

duced by exhausting anhydrous ammonia g~s through a- nozzle. 

There are two complete systems on each spacecraftr these provide 

either fore or aft thrust capability with redundancy when used 

in conjunction with the yaw maneuver. The two systems share a 

common fuel tank. Each system consi~ts of two valves, a plenum 

chamber, a pressure switch, and a nozzle. The electronic control 

consists of an on-off relay, a·cycle relay, and a transistor 

switch. Each nozzle has a 5-watt heater which decomposes the 

ammonia vapor exhaust and increases its specific impulse. The 

heaters can be turned on and off by command. 

D. • Thermal Design 

Al 1 surfaces of. the spacecraft, not covered with the 

·solar cells, are covered with a vapor-depo~ited aluminum and then 

21 

Approved for Release: 2024/06/05 C05027373 • • • • 

TK-206000-72 
?l M;!:l.'R 7?. 

• ♦ 

j 



C05027373 
Approved for Release: 2024/06/05 C05027373 

HANDLE VIA' 

TALENT-KEYHOLE 
CONTROL SYSTEM ONLY 

HANDLE VIA TALENT-KEYHOLE CONTROL SYS'I'_EI\-1__ O_N~Y 

coated ~ith a layer of vapor-deposited silicon monoxide to provide 

a second surface mirror. This passive thermal design will keep 

the spacecraft electronics at a temperature well within ·the -10°c 
. 0 .• 
to 60 C range. The electronics temperature range experiencee 

ope~ationaily is approxima~ely +s0 c· to +4s 0 c. 

E. Spacecraft Power Conditioning 

As in previous missions, the spacecraft use a s6lar cedl 

recharging system to charge nickel-cadmium batteries. Major 
.; 

differences to this system are in terms of the power conditi6n'ing. 

Mis~ion 7107 spacecraft contain voltage and current regulators 

designed to maintain the spacecraft batteries at the proper state 

of charge consistent with temperature and battery voltage. In 

addition to the primary power supply, there is a secondary supply 

that is maintained at the proper state of ch~rge so that it can 

be used at any time. Also, both supply systems have•increased 

telemetry data, which allow closer monitoring of the supply's 

health and can detect problems before the system is damaged. 

Information concerning the status of each individual cell in the 

primary sup~ly is available in telemetry da~a. Any· degradation, 

especially any nonuniformity, can readily be detected. The increase 

in power conditioning, redundant supply, and telemetry of _data on 

each cel.l, etc., should result in longer spacecraft life expectancy. 

F. Basic Command and Control Systems 

The basic command and control systems used in-the four 

spacecraft of Missioh 7107 are similar in operation to those used 
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in previous missions of this Program in order to minimize the 

operational impact of any change. The major differences are in 

the areas of increased redundancy and increased capacity which 

are discussed below. 

The command system has 0een expanded from the 80 commands 

of Mission 7106 to approximately 280 commands available with 

Mission 7107. This has been achieved by (1) providing two 

separate command "enables" and (2) by adding a "third dimension" 

to t~e command system. Increase in command system capacity has 

gre~tly enhanced the operational capabil~ty of the spacecraft by 

allowing far gr~ater flexibility in tasking the operational 

EiINT receiving systems. Such flexibility has been attained in 

two different areas: (-1) the choice of a wide range of parametric 

measurement options and (2) the sele~tion of engineering alternatives 

in the solution of special oper.ationa·l problems. 

Unlike previous missions, each 7107 ELINT receiving 

system (band) can, by command from the gr01,md, be assigned to any 

of the three down-link data.tr~nsmitters~ Each ELINT band is 

assigned a specific puls.e width which cannot be changed except by 

using the.adjustable _threshold option. As in the past missions, 

7107 will 1:1se the "reset" command or tµe .spacecraft EL.INT system 

timer to reset the bands; however, with Mission 7107 this will.also 

return the bands to their "normal" transmitter assignment. In· 

addition to this command system versatility, other parametric 

measurement options are also available. All bands have the SLM 

capability, and many bands have 
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sele·ctable polarization options. In order to provide the required 

tasking flexibility for these options, a third dimension was 

added to the command system by the use of a "repeat". tone pair 

that is common to all bands and all spacecraft. All of the 

commandable options are on.this third dimension of the command 

matrix. Otherwise, the 7107 command system procedures are 

identical to previous missions. 

The "on" command for any ELINT band selects the normal 

transmitter_assi9nment, ~~----------------and both 

horizontal and vertical polarizations. This command is a totally 

redundant command, being the logical compl_ement of another command, 

so.that ·the commandable options are obtained by the use of the 

command for each band followed by the repeat tone pair. This 

technique minimizes the sequence required under normal operation 

-by not necessitating a command matrix change as previously 

requ.ired for 7106. All options for every band are commanded 

using this same technique. 
::, 

In addition to the increased.command capability, numerous 

features have been incorporated into the command and ELINT down 

link to increase the reliability. The command link consists of 

dual spacecraft receivers, filter detectors, and logic decoders. 

All units are cross-coupled, such that a ahort or open in any 

unit does not affect the performance. All ELINT commands and many 

critical engineering commands are completely redundant and isolated. 

In addition, the command e:r:i.al;>_le function is redundant and isolated, 

the ELINT system timer can be by-passed, and all power conditioning 
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associated with the ELINT system is redundant and can be by-passed. 

All ELINT bands have separate, isolated 'aown-link modulators, 

su8h that a failure in one will have no effect on any other. 

Further improvements in system reliability are provided by being 

able to place any ELINT band on any do~n-link. 

The durc!,tion of operation for the ELINT collection systems 

is the s·ame as in the previous mission (50 min) and is p>rovided by 

the on-board programmable timer. The timer provides the option 

for delayed execution of all ELINT collection commands in 10-minute 

... increments for up to 140. minutes following receipt of the command 

by the spacecra·f t. 

G. Telemetry System 

The primary telemetry sys.tern on all four spacecra;Et is 

a digital Pulse Code Modulated (PCM) system. The PCM oomponents 

provide a large measure of redundancy which is designed to 

continue operation in i;he face of single random component failures. 

It has redundant oscillators, timing, word decoding multiplexers, 

A/D ·c6nverters, etc. Digital command data concerning .the status 
... 
of the ELINT bands is obtained through remote digital multiplexers 

associated with the bands. The cominand data is passed to the 

central encoder on a fail-safe data bus. The PCM telemetry 

encoder also contains a 32K magnetic core memory that is .used for 

storing telemetry data pertinent to the spacecraft attitude. The 

system 8an also be used to store any oi the other telemetry data. 
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In addition to the primary, redundant PCM system, there 

is a back-up analog telemetry system. The analog system is time 

division multiplexed and frequency division multiplexed. It does 

not contain all of the information a~ in the PCM system, but 

contains much of the critical engineering data. 

Typical of the analog inputs are the spacecraft tempera­

tures at various critical locations; the battery-bus voltage 

levels, pressure sensor valuesi etc. Typical of the digital 

inputs are the Relay Position Indicators (RPI)_ for the command 

system which describe the state of command with regard to the 

ELINT systems. Almost all of the digital data is available in 

the analog system as a backup (Appendix 65). 

Both of the telemetry systems are multiplexed onto FM 

subcarriers that phase modulate the telemetry transmi"tter. 

Telemetry (TM) transmitter power is increased by approximately 

4 db over Missiori 7106. The telemetry transmitter modulator is 

designed to provide the additional flexibility of allowing the 

PCM bi-phase data to directly pulse modulate the transmitter. 

In this moa.e there is no analog telemetry data. This is an 

alternate mode that can be used in the event of a ~ubcarrier 

failure or if a.n increase in S/N is required. -As a backup to 

the telemetry transmitter, the PCM bi-phase data can be commanded 

on to the data (ELINT) down-links. 

commands. 
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H .. Transmitters 

Each spacecraft employs four transmitters: one for 

t~lemetry and three for ELINT data transm~ssion. The frequency 

and radiated power of each is tabulated in Appendix 66. It 

should be·understood that all the power levels given in the 

table take into account all spacecraft losses between the trans-

mitter and antenna. These include insertion losses of filters, 

hybrids, isolators and transmission lines. 

The "turn-around time" is defined as the time difference 

(delay 1.n the spacecra.ft) in m:tcroseconds between the incoming 

pulsed rf and the transmitted data pulse. I 

VIII. MISSION GROUND STATIONS 

A. Ground Station Configuration 

The data transponded from Mission 7107 spacecraft via 

the three data down-link channels and the telemetry cti~nnel are 

intercepted by a ~hain of five collection sites situ~ted around 

the world. These data collection sites are equipped with two 

identical receiving-recording instrumentation complexes. These 

two systems are· capable of receiving qata instant~neously from 

two spacecraft of Mission 7107 (Appendices 67 and 68). Three 

sit.es are equipped with 

a transmitter compiex for interrogating, or commanding, the 

spacecraft for operational tasking.· These three also employ. data-
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digitizing systems. A block diagr~m, giving data flow through 

the ground station, is shown in Appendix 69. A more detailed 

description of th~ ground stations follows. 

B. Station Locations 

Mission 7107 ground stations are located around the 

world as follows: 

C. Antenna System 

Each receiving system·is connected to a four-over-four 

array of crossed-yaggi antenna elements. These elements are .. 
mounted in a slant right (+45°), slant left (~45°) configuration 

on a Scientific Atlanta elevation over ~zimuth pedestal. This 

configuration gives two essentially i·solated (except for mutual 

coupling effects) antenna systems. All the elements from the 

same polarization are phased together with phasing cables to 

provide two outputs, one from the slant right elements and one 

from the slant left elements. Each array ha~ a gain of apprpxi-
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mately 19 db with a horizontal beam width of 11 de9rees and 

vertical beam width of 22 degrees. Other antenna details, 

such as the remote automatic steering and polarization $Witching,. 

will be described later. Appendices 67 and 68 should be referred 

to· in the detailed ground station description which follows. 

D. Preampli:Eiers 

The outputs of these two antenna arrays alZ'e fed to two 

low noise preamplifiers (2.5 db noise figure). These prearnpli­

fiers h~ve a gain of approximately 22 db at the center fre~uency, 

with a 3 db bandwidth of 15 MHz. They are located at the antenna 

pedestal and have scJ.fficient gain to overcome cable losses from 

the antenna to the indoor receiving system. 

E. Multicoupler 

Outputs :Ero"m the preamplifiers on each antenna system 

are fed to th~ respective rnulticouplers in the primary and 

secondary systems as shown in Appendices 67 and 68. The signals 

of bo_th polarizations are first ·diplexed, splitting the telemetry 

and data link information into' two bands. 

Signals of both polarizations from the telemetry band 

are fed to a manual polarization s~itch and th~n to the tel~metr~ 

receiver. The data link frequency barid is power divided and fed 

to two electronically controlled coaxial switches. Each switch 

is associated with one polarization. The control for these 

switches is provided in the polarization switch unit. These 
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switches are arranged in such a way that they are always looking 

at opposite polarizations. The output of one of these switches 

is power divided to provide outputs for the four data receivers. 

The other switch output is fed to the polarization chedking 

receiver whose video output is f.ed to· the polarizati0n switch. 

F. Polarization Switch 

The polar·iza tion switch is .a device that works. in co1;-junc­

tion with the polarization checking receiver,RSP on primary system 

and RSS on secondary system (as shown in Appendices 67 and 68), to 

determine the best polarization fo-r each of the data link receivers. 

This is accomplished in a cyclic fashion by tuning the polariza~ion 

receiver to the same frequency as the data li_nk receiver being 

checked by means of the digital controlled oscillator, and . ,, 

comparing, 6n ~ statistical basis, in the pblarization switch, 

the linear ~ideo outputs from the data and polarization receivers. 

After this tletermination is made the proper polarization is· 

switched to the data .receiver and the polar·ization receiver {s 

tuned to the frequency of the next data receiver and the proc~ss 
' . 

repeated. It should be noted that the polarization receiver is 

always tuned to the opposite polarization from the data receive:i:­

being checked. This process is identical on both the primary 

and secondary syste·ms. 

G. Receiver Systems 

The eight data receivers shown as R0 through R7 _ in 

Appendices 67 and 68 and the polarization receiver are equipped 
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with Gaussian-shapeq. intermediate frequency crystal filters to 

_provide the bahd limiting while minimizing time delay fluctuations. 

The receivers employ a_digital-controlied oscillat0r to provide 

remote tuning capabilities and maximum stability. The receivers 

also contain the.Adaptive_ Threshold Unit, which digitizes the 

video pulse from the receiver. This digital pulse occurs at the 

half-amplitude point.of the video pµlse and thus adapts the 

threshold level to the video amplitude. Then, the- digitized or 

normalized pulses are sent to the Analog to Digital bata Subsystem 

(A/DDS). 

H. Analog·to Digital Data Subsystem 

The function of this piece of equipment is to assign a 

time of day to each pulse that is digitized b~ the receiver system. 

The A/DDS is capable of handling eight receiver outputs and in the 

Bin Mode up to four pulse widths pe-r receiver channel. Thus, the 

A/DDS can handle up to 32 l0gical channels of information. The 

A/DDS can be operated in the Leading Edge-Trailing Edge Mode, where 

the time of day is·assigned both to· the leading and trailing edge 

of the puls.e from the receiver. This is not the usual operational 

configuration. In the Bin Mode, the normal mode of op~ration, 

the pulses are first sortea according to pulse width and then time­

of-day· assigned to each leading edge. 

The·clock rate in the. A/DDS is 2 MHz providing aboµt a 

200 rysec quantizing error .. It should be noted that this is not a 

data accuracy limit . 
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The events from the receivers·, having been assigned a 

time of day, are assigned channel numbers and multiplexed 

together and output in a six-bit format to the Buffered Digital 

Tape System (BTS) and the Priority Data Extractor (PDE). 

I. Buffered Tape System 

The Buffered Tape System accepts data from the A/DDS 

and writes it on digital tape for data processing. In order to 

handle the data rate-s being output from the A/DDS, the digital 

data· is buffered into a 4096 by 8-bit core memory before being 

written on the digital tape. The_memory is of such size to allow 

the average· bit rate from the A/DDS to be 50 KHz before data is 

lost or overflow occurs. 

The BTS also provides interface between the A/DDS digital 

tape unit and teletype unit used to put headers and trailers on 

the digital tape. 

· The digital tape, after the writing of proper headers, 

calibration, data and trailers is rea·dy for processing·. The data 

format for Mission 7107 is Header; End of File; Cal.ipration; End 

.bf File; Data; End of File; Trailer and End of File. It is possible 

to pack sev~ral collection operations on one digital tape and this 

i.s usually done. 

J. Timing System 

The timing and frequency standard for the receiving system 

is provided-by an ultrastable crystal oscillator~ This crystal-
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controlled source provide~ timing for the time of day, time code 

generator, system calibration unit, automatic antenna tracker, 

and clock reference for the A/DDS. 

K. System Calibration Unit 

The System Calibration Unit (SCU) shown in Appendix 67 

is used to calibrate the receiving system from preamplifier to 

adaptive thresholder output for time delays. 

The SCU, in synchronism with the station time standard, 

has crystal oscillators for each of the data-link frequencies. 

These oscillators are pulse modulated an0. sent to both preampli­

fiers in each antenna tower via a 50 db coupler. 

A calibration signal is put on both the analog and 

digital tape prior to the data taking phase on each mission. 

L. Antenna Control Unit 

The Antenna Control Unit (ACU) shown in Appendices 67 

and 68 provide~ steering information to both antenna systems in 

the primary and se6ondary receiving complexes. 

The ACU is set up with a punched paper tape, unique to 

the particular geometry of the mission, that was made on the 

computer from the system software package at each station. The 

intercept time of oay is set into the.ACU via thumb wheel switches. 

The ACU then waits until the time of day from the Time Code 

Generator (TCG) matches the time set on it. When these times 

match, tracking informqtion is then fed to the antennas to point 

them in the proper position. 
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M. Data Recording System 

The Model VR-2800 magnetic tape recorder built by the 

Consolidated Electrodynamic Corporation is used in all the ground 

stations. This machine is a basic 150 KHz (30 inches per second) 

instrumentation-type seven-track magnetic tape recorder. Provision 

is made for FM-type recording of four tracks of ELlNT transJ!>onded 

data utilizing tracks 1, 3, 5, and 7 and timing informatLon on 

tracks 2, 4, and 6 using analog electronics. The center frequency 

of the FM carrier is 54 KHz at the 30 inch per second tape speed 

used for the data recording. With this tape speed, and the use of 

one mil thick, 1/2-irtch width magnetic tape, the total recording 

time on a 14 1;2...:inch reel is 48 minutes, which is more. than 

enough-for recording ~he data from satellite passes. 

IX. DATA PROCESSING. 

A. Priority Dat~ Extractor 

The Priority-Data Extractor (PDE), working in conjunction 

with the SEL 810A computer, is capabl~ of receivihg four channels 

of information frQm the A/DDS and four pulse widths per channel o.r. 

sixteen logical information channels. The PDE, under computer 

cohtrol, reformats the .A/DDS digital data into a format such that 

the computer can process the data in an on-line fashion. The on­

lihe softw.are programs to date ·include (1) pri sorting and 

(2) burst making . If the data rate becomes such that the real-time 

software cannot handle it in real time, the data is buffered to the 

disc unit until the data rate decreases. This prevents losl:! of any data. 
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B. Computer Processing 

The SEL 810A computer system has been provided with some 

80 or 90 software programs which are used selectively in the data 

processing, quality control, and editing efforts at the sites. 

This data processing effort has exten~ed the mission of the sit~s 

to include (1) the development of significant technical intelligence 

and (2) 

Thus 7107A and 7107B are very nearly alike in the ELINT collection 

receiving systems. Similarly, 7107C and 7107D are very much alike. 

The collection coverage provided by Mission 7107 is given in 

Append-ices 8 through 45 where one can determine that the spectrum 

from 154 MHz to 35,000 MHz is covered except from 10,500 to 12,500 

and from 18,000 to 34,700 .MHz. The.re are only a few additional 

parts of the spectrum where dual· coverage is not provided and this 
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is between.12.5 ~o 14.5 GHz and 3 bands between 15.0 and 18.0 GHz. 

In these parts of the spectrum the collection will provide general 

search capabiliiy. 

rt is primarily in the area of increased frequency· 

coverage in the upper portions of the radar spectrum where Mission 

7107 will make i£s major· improvement over previous missions. Also 

of great importance is the improved potential for Mission 7107 

being able to c6lle~t all of the known elements of a weapons system 

and at the same time search all other parts 6f the spectrum for 

other unknown elements of this weapons system. This program is 

ideally suited for e~ploitation of this type of associative 

analysis through .imaginative tasking and diligent study. The 

flexibility built into these 'Spacecraft systems ·far _exceeds that 

attained by past ·missions of ·this· family. 

X. OPERATIONAL PERFORMANCE 
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Program C systems inherently measure Pulse Repetition Interval 

(PRI) and with accuracies surpassing those 

realized at conventional ground based intercept sites. PRI is 

mea£ured and reported to better than 0.001 µsec. 
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The outstanding level of Program C system performance is 

demonstrated by the fact that in each intercept band every known 

radar of sufficient power level has been intercepted. 

The history of these systems shows a predictable life 

expectancy of at. least two years. 

Although Miision 7107 has~ command capability for turning 

on any combination of ELINT bands in a spacecraft, operationally 

only 12 bands are used at a time so that the pulse width coding 

and data link transmitter channel assignment will provide 

unambiguous identification of each pul.se and its band of origin. 

Normally the load on the converter/regulator which supplies all 

the power for the EL,INT bands should be limited to 750 milliamperes. 

This is not a hard limit beyond which one must not task, but 

rather a nominal full load limit which if exceeded may cause the 

performance of the ELINT components to become unpredictable. 

Consult App~ndices 70 and 71 for the drain per band for each of 

the spacecraft. In addition, these Appendices give examples of 

total current requirements when the highest current drain bands are 

turned on, assuming a tasking GOmbination of eight bands and the 

SLM option. 

XI. COMSEC PLANS 

No encryption of the data from the satellite has been attempted 

in this Program; however, by carefu~ limitatioris of the power 

transmitted and restriction on the reception link, the probability 

of detection of this signal remains quite low with the spacecraft 
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in the desired 5.3.5 naut. mi. high orbit. The anten:r-ia system 

required on the·gro~nd in order to consis~ently receive this 
J 

data must have.approximately 19 db gain relative to a dipole and 

must track in azimuth and elevation. The signal is sufficiently 

low in power so -that a very low noise receiving system is 

required to provide usable data. No residual power is radiated 

from the satellite data transmitter between the pulses of data. 

The signal is sporadic and intermittent in nature arid is thus 

much more difficult to detect by accidental means. The information 

bandwidth _of the data is reduced considerali>ly by stretching out 

the time duration of the intercepted radar pulses, thus reducing 

the transmitter power r·equired from the satellite. Studies have 

indicated that interc,eption of the data signals by conventional 

countermeasure in~tallations is literally impossible, and only 

through the use of high gain intercept antennas and considerable 

knowledge of the orbital elements of the satellites w.ould intercept 

be likely . 
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APPENDIX 6: MISSION 7107 FREQUENCY COVERAGE 

Band XMTR/PW 71ChA 7107B Band XMTR/PW 

1- BW 153.7-166.5 153.4-167.3 l CZ 

2 BX 164-200.5 164-200 2 BZ 

3 BZ 545-817 546-815 3 CY 

4 DW 810-970 813-975 4 DX 

5' BX • 1785.:..2110 1782-2108 5 DZ 

6 ex 2072-2592 2685-2610 6 BY 

7 CY 2558-2698 2540-2695 7 ex-

8 DY 2680-2928 2680-2933 8 DY 

9 DX 2924-3128 2920-3129 9 ex 
10 BY 3102-3318 3100-3319 10 BX 

11 CZ 3285-3610 3285-3607 11 DX 

12 DZ 3598-4056 3595-4062 • 12 ex 
13 CY 4043-4857 _ 4040-4862 13 BW 

14 DW 5227-5925 5208-5872 14 cw 
15· BW 5800-6785 5795-6755 15 DW 

16 CW-- 16,980-18,040 12,570-14,52( 16 CY 

17 * 9201-9603 9201-9604 17 DZ 

{20'channels) (20 channels) 18 BW 

19 cw 
20 DW 

21 BW 

Note: All frequencies are 3-db bandwidths in MHz. 
. . * Refer· to Appendix 7 for channel· assignments . 

: 

, 

7107C 

202-353 

347-452 

449-551 ._ 

813-979 

-965-1215 

1193-1813 

2082-2596 

2682-2928 

4837-5265 

.6410-6744 

6675-7940 

7855-8625 

8590-9128 

9085-9352 

9335-9403 

9395-9615 

9570-10,550 

14,465-14,860 

14,785-15,250 

14,990-16,070 

34,680-35,000 

71O7D 

204-350-

349-450 

448-550 

814-976 

963-1210 

1195-1810 

2082-259'0 

2682-2931 

4825-5268 

6398-6750 

6675-7985 

7895-8640 

8585-9122 

9095-9345 

9340-9405 

9385-9620 

9575-10,54 
.. 

14, 438-14 ,-8 

14,760-15,1 

15,950-17,0 

I 

0 
0 
(J1 

~ z 
t:1 
i:-i 
tr! 

0 
N 
--.J 
w 
--.J 
w 

<: -6' 
H () "O 
>' C o :-: -< 
t-3? ~~ 
:i::, (: '- -
t--1 '- .0 
trJ ·""' z .· • ;a 
t-3 _:: ; ~ 
I j '.~ 
~, .. CJJ<' 
t:r:Ji:(~~ 
::;i .~ rl\J • 

c5 z !~ 
t--1 r_ -I>,. 

trJ "' 0 0) 

0 
0 z 
t-3 
71 
0 
t--1 

([} 

~ 
(/) 

s- t-3 
tr! 

_508: 
0 

55Z 
' t--1 
60~ 

0 
0, 

() 
0 
0, 
0 
I\) 
-.J 
(,.) 
-.J 
(,.) 

34, 680-34, 9, 80 
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Channel 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

i4 

15 

16 

17 

H3 

19 

20 

. ' .. ··- . ....-- ',, ,., 
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Appendix 7 

COLLECTION COVERAGE 
FOR MISSION 7107 A&B, BAND 17 

7107A 

9201-9221 MHz 

9221-9243 

9238-9262 

9260-9,282 

9278-92~9 

9297-9320 

9320-9341 

9338-9362 

9361-9379 

9379-9402 

9399-9421 

9421-9444. 

9438-9461 

9.458-9482 

9480-9502 

9499-9524 

'9521-9542 

9540-9561 

95 5 8 '-§3'5 81 

9578-9603 

A-7 

XM'l'R/PW 

B/X 

C/X 

D/X 

B/W 

C/W 

B/Y 

C/Y 

D/Y 

B/W 

C/W 

D_/W 

C/X 

B/X 

D/Y 

D/W 

BIY 

C/Y 

D/Z 

B/Z 

c/z 

\-lt,!-il)Lr:: VI.A 

TALi:~JT-·!< 1:.Yl-:0! .. E 

Approved for Release: 2024/06/05 C05027373 

7107B 

9201-9219 MHz 

9222-9241 

9239-:-9264 

9261-9281 

9280-9300 

9298-9320 

9322-9341 

9340-9362 

93 5-8-93 80 

9380-9403 

9397-942'2 

9420-9438 

9437-9460 

9459-9481 

9479-9502 

95 O_Q-95??. 

9520-9540 
... , '1 ·, •• ~. 

9.5-:3 i-9562 

9558-9580 

9578-9604 

TK-206000-72 
23 MAR 72 
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Appendix 8: Pe·rformance Characteristics 

BAND l 

7107A 
I. RF BANDPASS (MHz) 

3 db 153.7-166 . .'5 

IO cdb 153~1-167.5 

20 db 152.5-168.l 

30 db 152.2-168.5 

II. SYS-TEM SENSITIVITIES 

(a) Threshold (dbm) -42.5 

(b) Threshold & Antenna -45.5 Gain (dbm) 

(c) SLM Threshold (dbm). -42 

(d) GW Rejection (cdb) >30 

III. ANTENNA 

Type Turnstile 

Pattern Omni 

Gain, Nominal (db) 3 

Beam Relative to NA Flight Line 

Options NGne 

IV. XMTR & MODULATOR BW 

Pulse Width (µsec) 80 

Approved for Release: 2024/06/05 C05027373 

7107B 

153.4-167.3 

153.0-167.6 

152.4-168.1 

152.0--168.5 

-41. 5 

-44.5 

-42 

>30 

.. 
. , 

Turnstile 

Omni 

3 

NA 

None 

TK-2'06000-72 
23 MAR 72 
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HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 
Appendix 9: Performanc.e Characteristics 

BAND 2 

7107A 7107B 
I. RF BANDPASS (MHz) 

.3 db 164.0-200.5 164.0-200.0 

10 db 162. 5-2 02. 0 162.5-201.5 

20 db 161.0-204.0 161.0---203.5 

30 db 160.0-206.5 159.5-206.0 

rt. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -42 -42 

(b) Threshold & Antenna -45 -45 ~ain (dbm) 
·• 

( C) SLM Threshold (dbm) -41. 5 -43.5 

( d) CVl Rejection (db) >30 >30 

III._ ANTEN"'NA 

Type Turr-istile Turnstile 

Pattern Omni Orrtn i 

Gain, Nominal (db) 3 
.. 

3 

Beam Relative to .. 

Flight Line NA NA 

Options None None 

IV. XMTR & MODULATOR BX 

Pulse Width (µsec).· 120 

A-9 
.. 

th -
l·t·/\:,iDL.E. V1'A. 

,-··,.-1 :··-~.n- 1.~ i:·v1:r,1 C::"' TK-206000-72 
Approved for Release: 2024/06/05 C05027373 ..... ., t.~7\T""II 'i'l 
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BAND 3 

7107A 7107B 
I. RF BANDP.Z\SS (MHz)-

3 db 5i 4-5' -817 546-815 

10 db 537-823 536-825 

20 db 527-831 522-834 

30 db 503-842 513-84-6 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -50.5 -50 

(b) Threshold & Antenna -53.5 -53 Gain (dbm) 
.. 

M 

(c) SLM Threshold (dbm) -5.3. 5 -54 

(d) CW Rejection (db) 
.. 

+26 >30 

III. .ANTENNA 

.Type 4 Monopoles 4 Monopoles 

Pattern Omni Omni .. 

Gain, Nominal (db) 3 3 

Beam Relative to 0-360° 0-3 6 o0 
Flight Lil:1e 

Options None None 

I.V. _-XMTR & • MODULATOR BZ 

Pulse Width (µsec) 200 

. i 
A.-10 

TI<:-2 06 00 0-7 2 
--~--~--~~ ______ Approved for Release: 2024/06/05 C05027373 ..., J ,-.,17\1') ,r:-, 
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Appendix 11: Performance Characteristics 

BAND 4 

7107A 7107B 
I. RF BANDPASS (MHz) 

3 db 810-970 813-975 

10 db 805-975 807-978 

20 db 800-981 800-988 

30 db 791-990 792-998 

II. SYSTEM SENSITIVITIES 

(a.) Threshold (dbm) · -48. 5 -50. 5 • 

(b) Threshold & Antenna -51. 5 -53.5 Gain (dbm) 
-

( c) SLM Threshold (dbm) -48.5 -50 

( d) cw Rejection (db) +18 >30 

III. ANTENNA ~- .. 

Type 4 Monopoles Monopoles 

Pattern Omni Omni 

' 
Gain, Nominal (db) 3 3 

Beam Relative to 0-360° 0-360° Flight Line 

Options - None None 

-· 
IV. XMTR & MODULATOR DW 

Pulse Width (µsec) 80 

A-11 

. . .. . --- . . ... --· ... - __ ,_ ·- .. 
TK-206000-72 HA!~DL!:: VIA 

T111 r.~.1T_In=-v1-:rn ~ 
Approved for Release: 2024/06/05 C05027373_· ____ .... _~_· ·_~_~...__ ... _'"' _____ _ 



I 
l ., 

_,_J 

I. RF 

H/-1NDLl:'. VIA 
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Appendix 12: Performance Characteristics 

BAND'S 

7107A 7107B 
Horizontal Vertical Horizontal 

BANDPASS (MHz) 

3 db 1785-2110 1790-2105 1782-2105 

10 db 1772-2121 1775-2115 1760-2117 

20 db .. 1755-2140 1757-2132 1752:...2135 

30 db 1735-2161 1738-2151 1733-2157 
,, -

Vertical 

1790-2108 

1780-2123 

1763-2142 

1744-2164 

II. SYSTEM SENSITIVITIES 

(a) Thresho.ld (dbm) 

(b) Threshold & 
• Antenna Gain (dbm) 

( C) SLM Threshold(dbm) 
.. 

( d) CW Rejection (db) 

III. ANTENNA 

Type 4 

Pattern 

.. 
Gain, Nominal (db) 

Beam Relative to 
Flight Line 

Options 

IV. XMTR & MODULATOR 

Pulse Width (µsec) 

-50 -53.5 

-55 -55.5 

-49 -53.5 

>30 >30 

Dipoles Discone 

Omni Omni 

5 2 

0-360° 0-360° 

Horizontal or 

A-12 

H ;.·rJ oLr::' ·v·1 /Ii •• 

TAI..ENT-l<EYHOLE 

-51. 5 -53.5 

-56.5 -55.5 

-52 -53.5 

>30 >30 

~ Dipoles Discone 

Omni Omni 

5 2 

0-360° 0-360° 

Vertical or Both 

BX 

120 

: .. 

TK-206000-72 
"'':, 'U"7\n 'i"1 

Approved for Release: 2024/06/05 C05027373 _____________ _ 
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Appendix 13: Performance Cha~acteristics 

- BAND 6-

7107A 7107B 
Horizontal Vertical Horizontal • Vertical 

I. RF BAND.PASS (MHz) 

3 db 2 072-2592 2086-2586 2086-2610 2085-2606 

10 db 2052-2606 2056-2602 2068-2635 2069-2628 

20 db 2028-2635 2030-2626 2041-2661 "2044-2652 

30 db 1993-2676 2000-2655 2009-2700 2008-2684 

-

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -50.5 -53 -50.5 -54 

(b) Threshold & . 
Antenna Gain (dbm) - -55.5 -55 -55.5- -56 

(c) SLM Threshol·d(dbm) -51.5 -52.-S -50 -54 
• 

( d) CW Rejection (db) >30 >30 >30 >30 

III. ANTENNA 

Type 4 Dipoles Discone 14 Dipoles Discone 

Pattern Omni Omni Omn_i Omni 

. . 
Gain, Nominal (db) 5 2 5 2 

Beam Relative to 0-360° 0-360° 0-360° 0-360° 
Flight Line 

Options Horizontal or Vertical or Both 

IV. XMTR & MODULATOR ex 
--

Pulse Width (µsec) 120. 

A-13 

l-tr.t~r.iLt· VIA TK-206000-72 
1·At..GJT-l<EYl-!O\..E 23 MAR 72 
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Appendix 14: Performance Characteristics 

BAND 7 

7107A 7107B 
Horizontal Vertical Horizontal • Vertical 

I. RF BANDPASS (MHz) .. 

3 db 2558-2695 2560-2698 2558-2694 2540-2695 

10 db 2550..:.2704 2552-2705 2550-2704 2532-2704 

20 db 2535-2716- 2540-2717 2537-2716 2520-2714 

30 db 2522-2730 2524-2731 2523-2729 2502-2726 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) ~50_5 -54 -50.5 -54.5 

(b) Threshold & -56 
. 

-55.5 -56.5 -55.5 
Antenna Gain(dbm) 

( c) SLM Threshold(dbm) -52.5 -54 -52 -54 .. 5 
• 

( d) CW Rejection (db) >30 >30 >30 >30 

III. ANTENNA 

Type 4 Dipoles Discone 11 Dipoles Discone 

Pattern Omni Omn·i Omni .o'mni 
. . 

Gain, Nominal (db) 5 2 5 2 

Beam Relative to 0-360° 0-360° 0-360° 0-360° Flight Line 

Options Horizontal or Vertical or Both 

IV . XMTR & MODULATOR · CY 

Pulse Width (µsec) 160 

A-14 

Hr.T~DLE VIA 
TK-206000-72 TAI..HlT-KEYl·:OLE 23 MAR 72 
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1-if""\NDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 15: Performance Characteristic~ 

I. RF BANDPASS (MHz) 

3 db 

10 db 

20 db 

30 db 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) 

(b) Threshold & 
Antenna Gain (dbm) 

( C) SLM Threshold(dbm) 

( d) CW Rejection (db) 

-
III. ANTENNA 

Type 

Pattern 

Gain, Nominal (db) 

Beam Relative to 
Flight Line 

Options • 

IV. XMTR & MODULATOR 

Pulse Width (µsec) 

BAND 8 

7107A 7107B 
Horizontal Vertical H0rizontal ,Vertical 

2680-2928 2682-2928 2680-2933 2680-2920 

2668-2937 2670-2936 2666-2943 2670-2932 

2652-2955 2662-2~52 2645-2957 2655-2950 

2632-2975 2640-2973 2622-2978 2635-2972 

-49 -53 -51. 5 -53 

-54 -55 -56.5 -55 

-52 -53 -54 -53 
• . 

>30 >30 ".:?30 >30 
. 

4 Dipoles Discone 4 Dipoles Discone 

Omni Omni Omni Omni 

. . 
5 2 

0-360° 0-360° 

Horizontal or 

A-15 

}J.-\:.:rn r: ··v1.t\ 

T;\i. i -~n -:J.Yi-;:)! C 

5 

0-3600 

Vertical or 

DY 

160 

• ,._. ~·:, I ! ...... I .-- .· : . . . I ••• ! •. 

2 

0-360° 

Both 

Approved for Release: 2024/06/05 C05027373 

TK-206000-72 
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Appendix 16: -Performance Characteristics 

BAND 9 

7107A 7107B 
Horizontal· Vertical Horizontal . Vertical 

I. RF B.Z\.NDPASS (MHz) 

3 db 2924-3128 2924-3127 2920-3129 2922-3123 

10 db 2914-3133 2914-3137 2912-313 7 2912-3132 

20 db 2902-3146 2900-3151 2900:-3150 2900-3144 

30 db 2878-3.160 2883-3165 2884:...3165 2881-31~8 

II. SYSTEM SENSITIVITIES 

(a) -Threshold {dbm) -49 -53 -51 -53.5 

(b) Threshold & -54 -55 '-56 -55.5 Antenna Gain {dbm) 

• (c) .SLM Threshold {dbm) -53 -53 -57 -53.5 
• 

( d) CV/ Rejection (db) >30 >30 >30 >30 

III. ANTENNA 

Type 4 Dipoles Discone 14 Dipoles Discone 

Pattern Omni Omni Omni Omni 

. 
Gain, Nominal {db) 5 2 5 2 

Beam Relative to 0-360° 0-360° 0-3 60° 0-360° Flight Line 

Options .. Horizontal or Vertical or Both 

IV. XMTR & MODULATOR DX 

Pulse Width (µsec) 120 

A-16 

11/\:~l)U:: VIA 
! ., . 

TALE/·JT-i([Yl-:ot E TK-206000-72 
Approved for Release:.2024/06iOS C05027373· ____ 2_3_r-_1A_R_7_2 ______ _ 
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Appendix l.7: Performance Chi=iracteristics 

BAND .10 

7107A· 7107B 

I.·RF BANDPASS (MHz) 

3 db. 

10 db 

20 db 

·(b) 'fh·;~shold & 
Aift:enna Gain ·(dbm) 

; .. . . . ' _._, :..;:· .. 

. -~ .... 

Horizontal Vertic•a 1 

3102-3315 3102-3318 

3085-3331 3'o87-3336 

3067-3346 3 069-33.S_? 
.. 

... ~ 
3045-3366 3048-3372 

-51.-'5 :.:-~ -54 ... · · 
..... , . 

·-5 6. _·_,i'.)~<~: :1 ~~~? ~;;•. ~ ~ 6 
,i";,:·: ,--

,~ -

Horizontal •Vertical 

3100-3319 3104-3316 

3089-3330 3092-3328 

3072-3347 3078-3345 

3052-3367 3050·-3362 

-56 -53 

·-61 -55 

(c) SLM.Threshold(db.ril) ·-53 .. ,''\ ... -~4 -48.5 :..51.5 , .. ,. 
f-------.-\._-.----1lr:-, .. -. ---+------'---+--~---H-------1--------t·-·, ?°·' 

..,. •· ,. ~-. . 
.i " •• \ .. 

(_d) CW R~.j ect ion ( d1p) >3 0 .... , ... 

III. ~NTENNA 
. . . :;' • Type ,. · 

. . . ..... -

;: __ · ~--· 
. : _,. 

>30 

. • .. 

Pattern 

. :{ 

Be.am,Relati"~e to 
.f'.ligh~ Line . 

\' 

Omni 

5 2' • 
•·· . . 

0-360° 

>30 >30 

4 Dipoles Discone · • • 

Omni Omni 

5 2 

0-360° 

·Options· ... , Horizontal or .vertica~·or Both 

IV. XMTR & MODULATOR : .BY· 

Pul~e Width (µsec) 160 

A-17 

H?,:mu:: VII\ 'T'K-206000-72 
Approved for Release: 2024/06/05 C05027373 ______________ _ 
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HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 18: Performance Characteristics 

BAND 11 

7107A 7107B 
Horizontal Vertical Horizontal Vertical 

I. RF BANDPASS (MHz) 

3 db 3285-3610 3294-3605 3285-3607 3294-:-3605 

10 db 3276-3616 3277-3611 3277-3614 3277-3611 

20 db 3267-3625 3267-3620 3267-3625 3267-3620 

30 db 3257-3635 3256-3633 3255-3636 3256-3633 

II. SYSTEM SENSITIVITIES .. 

(a) Threshold (dbm) -53 -54.5 -55 • -54. 5 

(b) Threshold & -58 -56.5 -59.5 -56.5 Antenna Gain (dbm) 

. 
( C) SLM Threshold(dbm) -:-55. 5 -54.5 -57 -54. 5 

( d) CW Rejection (db) .. 
>30 >30 >30 >30 

III. ANTENNA 

Type 4 Dipoles Discone :1 Dipoles Discone 

Pattern Omni Omni Omni Omni . . 

Gain, Nominal (db) 5 2 5 2 

Beam Relative to· 0-360° 0-360° 0-360° 0-360° Flight Line 

Options- Horizontal or Vertical or Both 

IV. XMTR & MODULATOR CZ 

Pulse Width (µsec) 200 

A-18 

rJ~·\:.1 1~•1 ~~ \'!,'\ 

T!1 1 : ··-u _,, r- v:.·.'·\t r· 
Approved for Release: 2024/06/05 C05027373-------~.__ _____ _ 
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Appendix 19: Performance Characteristics 

BAND 12 

7107A 7107B 
I. RF BANDPASS (MHz) 

3 db 3598-4056 3595-4062 

1"0 db 3582-4073 3569-4080 

20 db .. 3558-4100 3558-4107 

30 db 3536-4136 3533-4142 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -63 -63.5 

(b) Threshold & 'Antenna -68 -68.5 Gain (dbm) 

( c). SLM Threshold ( dbm}, -64 -65 

• 
( d )·.-CF/ Rej e·ction (db) .. +16 +18 

. ~~ 
.. 

III. A.1"\JTENNA \: 
-.-. 
~{i 

Type ·- 4 Dipoles 4 Dipoles 
""\, 

Pattern Omni Omni 
: 

Gain,. Nominal (db) 5 5· . 

Beam Relative to 
NA - NA Flight Line 

... 

Options None - None 

IV. XMTR & MODULATOR DZ 

Pulse Width (µsec) 200 

,-

A-19 

lll\'.,l!:)1. r: V!I\ 
"f'•_,L I ;--11.1-r. 1 1 r"'\II '.r""\.I r-

Approved for Release: 2024/06/05 C05027373 -------~-------
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HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 20: Performance, Characteristics. 

BAND 13 

7107A 7107B 

I. RF BANDPASS (MHz) Option A Option B Option A ·option B 

3 db 4043-4857 4043-4857 4050-4858 4040-4862 

10 db 403 0-4871 4030-4870 4035-4890 4026-4878 

20 db 4005-4898 4005-4894 4016-4903 4005-4905 

30 db 3 977-4928 3977-4927 3988-4920 3982-4938 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -538 --:-59 -62 -62 

(b) Threshold & Antenna -60 -61 -64 -64 Gain (dbm) 

( C) SLM Threshold (dbmt ·'-60 -60 -65 -63 
··..-:· 

( d) CW Rejection (db) >30'. >30 • +26 >30 

III. A._NTENNA 1, 
··,, . 

Type 
., 

4 Dipoles 

Pattern Omnidirectional 

Gain, Nominal· (db) ' 2 

Beam.Relative to H 
Flight Line V 

Options: 

Omnidir-2ctional or 

I I .. 

IV. XMTR & MODULATOR CY 

Pulse Width (µsec) 
.. 

160 ,· 
.. 

TO~ r f"\ n l""T . _IUf'-~ 
){/\'..;l)U:'. VI/\ 

A-20 

1;,u·,,nJ:i:v1-:n, r. . TK-20f1nnn-7? 
Approved for Release: 2024/06/05 C05027373 _______ __,_ ______ _ 
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1 /\Li·.:-,.i !: .;~LY i-!OLE' 

HANDLE VIA TALENT-1ZE:{110LE CONTROL SYSTEM ONLY 
Appendix 21: Performance Characteristics 

BAND 14 

7107A .. 7107B 

I. RF BANDPASS (MHz) Option A Option B Option A ·option B 

3 db 5227-5909 5227-5925 5213-5872 5208-5860 

10 db 5210-5930 5203-5955 5183-5906 5180-5900 

20 db 5183-5960 5169-5990 5148-5935 5150-5936 
,• 

30 db .5153-5997 5132-6033 5127-5965 .5120-5970 

II. SYSTEM SENSITIVITIES. 

(a) Threshold (dbm) -69.5 -69.5 -68 -68 

(b) Threshold & Antenna -71. 5 -71. 5 -70 -70' 
Gain (dbm) 

( C) SLM Threshold ·: ( dbm.) -68 -69 -73 -68 

( d) 
' ~ •·••• 

CW Rejectio:q {9b) +19 +18 +18 +18 

III. ANTEtJ"NA 

Type 4 Dipoles 

Pattern Omnidirectional 

Gain, Nominal (db) 2 

Beam Relative tdi H 
Flight Line ,.. . V 

' 
.. 

· .. , . 

Options: .. 

Omn id irec t ion al' or 

I I 

.. 

IV. XMTR & MODULATOR DW 

Pulse .Width (µsec) 80 

A-21 

• l i ,'\:.iot...r~ v:/\ 

., 

Approved for Release: 2024/06/05 C05027373 _______ __._ ______ _ 
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t , "l •... L- .. "'" 2 
• ·•'I SECRET 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 22: Performance Cha-racteristics 

I. RF BANDPASS (MHz) 

3 db 

lO"db 

20 db 

30 db 

II. SYSTEM SENSITIVITES 

(a) Threshold (dbm) 

(b) Threshold & Antenna 
Gain (dbm) 

( C) SLM Threshold (dbm) 

( d) Cw Rejection (db) 

III. ANTEJ\JrJA 

Type 

Pattern 

Gain, Nomina 1 (db) 
" 

Beam Relative to H 
·Fliqht Line V 

Options: 

Omnidirectional 

I I 

. ;~· ., 

IV. XMTR & MODULATOR 

Pul.se Width (µsec) 

BAND 15 

7107A 7107B 
Option A Option B Option A Option B 

5815-6780 5800-6785 5795-6755 5805-6755 

5780-6810 5765-6815 5770-6790 5765-6792 

5735-6850 5710-6860 5 7,2 5-6845 5720-6840 

5675-6925 5650-6905 566,0-6900 5645-6890 

-71 -71 -70.5 -70.5 

-74 - -74 -73.5 -73.5 

-71. 5 -71 -71. 5 -72 

+12.5 +14 +12 +10.5 

4 Dipoles 

Omnidirectional 

3 3 3 

BW 
, 

80 

A-22 

H;\:,ji._11_ r:: Vl ,"\ 

T flL i:~ ~!T -· l'. l:Yl<:J!.[ 
r~r--,r1-i-·:··_..-.! •:·:-·-:·--.-··.: (·;:-·1 '·' 

3 

TK-206000-72 
23 MAR 72 

-~~ 
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Appendix 23: Performance Characteristics 

. BAND 16 

I. RF BANDPASS (MHz) 

3 db 

10 db 

20 db 

30 db 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) 

(b) Threshold & Antenna 
Gain (dbm) 

( C) SLM Threshold (dbm) 

( d) CW Re-jection (db) 

III. ANTENNA 

Type 

Pattern 

Gain, Nominal (db) . 

Beam Relative to 
Fliqht Line 

Options 

J 

'. 

IV. XMTR & MODULATOR 

Pulse Width (µsec) 

7107A 

16980-18040 

16880-18120 

16790-18215 

16 7 10 -182 4 0 

-78 

-93 

-80 

+ 12. 5 

Horn 

Sectoral 

15 

oo (62° BW) 

None 

cw 
80 

A-23 

l·{ ;\ ~ J r}l. r: V 1 /\ 

• Tr, i .i: ~!l -l<I: Y! J)L_C. 

7107B 

12570-14520 

12480-14600 

12410-14680 

12330-14750 

oo 

-81 

-97 

-83 

+10 

Horn 

Sectoral 

16 

(54° BW) 

TK.:._206000-72 
23 MAR 72 

Approved for Release: 2024/06/05 C05027373 _______ __,'---------
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T /,.,L. i·. i~JT. J.: t~ Y i-!()Lf_::. • 
cc,:,i1·1....:0L :~:,y:~·i-i.::::..,, ()r'-ll_ Y 

VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

. Appendix 24: Performance Characteristics 

BAND 17 

Channel XMTR/PW 7107A 7107B 
Bandpass Sensiti- Bandpass 

(3 db) vi tv* (dbm) (3 db) 

1 B/X 9201-9221 -82 9201-9219 
2 C/X 9221-9243 -82 9222-9241 
3 D/X 9238-9262 -82 9239-9264 
4 B/W 9260-9282 -82 9261-9281 
5 C/W 9278-9299 ·-82.5 9280-9300 
6 B/Y 9297-9320 -82.5 9298-9320 
7 C/Y 9320-9341 -82.5 9322-9341 
8 D/Y 9338-9362 -82.5 9340-9362 
9 B/W 9361-9379 -81 9358-9380 

10 • C/W 9379-9402 -81 9380-9403 
11 D/W 9399-9421 -81 9397-9422 
12 C/X 9421-9444 -82 9420-9438 
13 B/X 9438-9461 -81 9437-9460 
14 D/Y 9458-9482 -83.5 9459-9481 
15 D/W 9480-9502 -83 9479-9502 
16 B/Y 9499-9524· -81.5 9500-9522 
17 C/Y 9521-9542 -81 9520-:-9540 
18 D/Z 9540-9561 -80.5 9537-9562 
19 B/Z 9558-9581 -81 9558-9580 
20 .C/Z 9578-9603 -80 9578-9604 

ANTENNA 

Type 2 Horns 

Pattern Dual Sector 

Gain (db) • 9 

Beam Relative 
to Flight Line 

Options None 

* TlJreshold Sensitivity includ'ing antenna gain. 

_A-24 
ll,".'.,H)U~ V!A 

Sensiti-
vitv*(dbm) 

-80 
-80.5 

-80 
-80.5 
-80.5 

-79 
-78.5 

-79 
-79 
-80 

-78.5 
-78.5 
-78. 5 
-79. 5 
-79. 5 
-79.5 

-79 
-80 
-79 

-79.5 

--

1/11 i:~~-H-1< E Yl·>-)1 r- TK-2 0fi on n-7? 
Approved for Release: 2024/06/05 co'S027373--------------
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Approved fo~ .~e!~~s_e: _29_24/06/05 C05027373 

·TALaH-i~EYHOLE 
CONTROL :?,YSTEM ONLY 

HANDL~ VIA TALENT--)<EYHOL~ .. CON'I'ROL $Y;,'.I'EM _ONLY 

Appendix 25: Performance Characteristics 

BAND l 

I. RF BANDPASS (MHi.) 

3 db 

10 db 

20 db .. 

30 db 

II. SYSTEM SENSITIVITIES 

(a) Threshold ( <lbm) 

(b) Threshold & Antenna 
Gain (dbm) 

(c) SLM Threshold (dbm) 

(d) cw Rejection (db) 

III, fu"\JTENNA 

Type 

Pattern 

Gain, Noririnal (db) 

Beam Relative to 
Flight Line 

,, . 

Op.itions 

IV. XMTR & MODULA'IOR 
.. 

Pulse Width (µsec) 

A-25 

7107C 7107D 

202-353 204-350 

199-356 199-353 

195-361 195-358 

191-3·67 192-363 

-52 -52 

-52 -52 

-53 -50.5 

>30 >30 

3-Blade array 

Omnidirectional 

0 

0°-360° 

None 

CZ 

200 

HM•DLE Viii. 

T/1. L F ~-JT-1( I:. Yl,:OL!Z TK-206000-72 
23 MAR 72 
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Approved for Release: 2024/06/05 C05027373 
TAU~:-H-l<EYHOLE 

Z{:~fJT HANDLE v~~.,,,~~E~;;:~~~~E CONTROL_ SY$TEM OJ.'TLX 

I. RF 

App~ndix 26: Performance Characteristics 

BAND 2 

7107C 
BANDPASS (MHz) 

3 db 34 7-452 

10 db 342-455 

20 db 332-460 

30 db 321-467 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -51 

(b) Threshold & Antenna 
Gain (dbm) -51 

( C) SLM Threshold (dbm) -51.5 

( d) ·cw Rejection (db) >30 

III. ANTENNA 

7107D 
I. 

349-450 

343 '-454 

334-46.1 

322-4 70 • 

-51 

-51 

-51 

>30 

Type 3 - Blade Array 

Pattern 

Gain, Nominal (db) 

Beam Relative to 
Flight Line 

Options. 

IV. XMTR & f/°JODULATOR 

Pulse Width (µsec) 

A-26. 

Omnidirectional 

0 

0 - 360° 

None 

BZ 

200 

H/\l~DLE VI/I. 

TALENT-!<EYHOLE TK-206000-72 
23 M.Z\R .72 

Approved for Release: 2024/06/05 C05027373 
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T.ALENT-KEYHOLE 
CONTf~OL r.;y'.;TEM ONLY 

HANDLE VIA TALENT-KE:{HOLE CONTROL SYSTEM ONLY -· . 

Appendix 27: Performance Characteristics 
• BAND 3 

I. RF BANDPASS (MHz). 7107D 7107D· 

3 db 449-551 448-550 

10 db- 444-554 440-554 

20 db 434-560 435-558 

30 db 418-568 424-568 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -45 -45 

(b) Threshold & Antenna ' -45 -45 Gain (dbm) 

( C) SLM Threshold (dbm) -46 -44 . 
(d) CW Rejection {db) ·,~. >30 >30 

III. A._'l\fTENNA 
\,- -

Type 4 Monopoles 

Pattern Omnidirectional 

Gain, Nominal (db) 0 

Beam Relative to 
Flight Line 0°-360° 

Options None. 

IV. XMTR & MODULATOR CY 

Pulse Width _(µsec) 160 

' . ) 

' i 
.. -.i 

A-27 

- T/\1..GlT-i(EYl-:ou:: TK-206000-72 
r,,...,, ... - - - -

Approved for Release: 2024/06/05 C05027373-----~---------
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Approved for Release: 2024/06/05 C05027373 
HANDLE VIA 

T /l.Lr~NT.-l<EYHOLE 
c;:,o:--JH,(JL SY'.~TEM ONLY 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 28: Performance Characteristics 

BAND 4 

I. RF BANDPASS (MHz) 
7107C 7107D 

3 db 813-979 814-976 

10 db 809-985 810-981 

20 db 803-992 804-988 

30 db 793-997 796-995 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -53 -52.5 

(b) Threshold & Antenna .,-55 -54.5 Gain (dbm) 

tc) SLM Threshold (dbm) -53 -52 . 
(d) • cw Rejection (db) >30 >30 

III. ANTENNA 

Type 4 Monopoles 

Pattern Omnidirectional 

Gain, Nominal (db} 2 

Beam Relative to 0°-3600 Flight Line 

Options None 

IV. XMTR & MODULATOR DX 

Pulse Width (µsec) 120. 
~ ... 

A-28 

H/',1sDl..r:: VI/\ 

I 

' 

TAL[~JT-l<[Yl·:Ot.E TI<-206000-72 

Approved for Release: 2024/06/os 1C050273°i3_0_> ·_' ·_" __ ~_2_3_MA_R_7_?._. ____ _ 
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T /\L[i•~T-i<EYHOLE 
CO.'sTr~OL SYSTEM ONLY • 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY.. 
Appendix 29: Performance Characteristics •• 

BAND 5 

7107A 7107B 
I. RF BANDPASS (MHz) Option A Option B Option A Option B 

3 db 965-1214 970-1215 963-1207 963-1210 

10 db 955-1222 963-1224 954-1215 954-1216 

20 db 942-1235 950-1240 943-1226 943-1220 

30 db 929-1285 937-1269 931-1241 931-1242 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -55 -55 -56 -56 

(b) Threshold & Antenna 
-57 -57 -58 -58 Gain (dbm) 

( C) SLM Threshold (dbm) -55.5 -56 -56 -55.5 

(d) CW Rejection (db) ?30 >30 :>30 >30 

III. ANTENNA 

Type 4.Dipoles 
. 

Pattern Omnidirectional 

Gain 2 

Beam Relative to H 
Flight Line V 

Option: 

Omnidirectional or 

I 
I . 

IV. XMTR & MODULATOR DZ 

Pulse Width (µsec) 200 

- A-29 

HAT,!DL.E. VI/\ •• 

1/\L.flJT-i(EYl:OLE 'l'K-206000-72 

' 

r-r•• T -·~• ,. ••·•.···.·•Iv 23 MAR 72 
Approved for Release: 2024/06/05 C05027373_· ··_· ___ __._ __ ~------
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TAu-;·H-iTYHOLE 
CONTROL SYSTEM ONLY 

HANDLE VIA TALENT--KEYHOLE CONTROL SYSTEM ONLY .. 
Appendix 30: Performance Characteristics 

BAND 6 

I. RF BANDPASS (MHz) 7107C 7107D 
Option A Option B Option A Option B 

3 db 1193-1810 1298-1813 1195-1810 1203-1810 
10 db 1170-1830 1175-1828 1171-1820 1187-1830 
20 db 1135-1850 1145-1846 1139-1837 1153-1846 
30 db 1080-1875 1098-1865 1090-1857 1108-1870 

II. SYSTEM SENSITIVITIES 
(a) Threshold (dbm) -53.5 -53.5 -52.5 -51. 5 

(b) Threshold &_Ant~rina -56.5 -56.5 -5 5. _5 -54.5 
Gain (dbm) 

( C) SLM Threshold(dbm) -53.5 -54.0 -51 -51 

( d) CW Rejection (db) >30 >30 >30 >30 

III. ANTENNA 

Type 4 Dipoles 

Pattern Omnidirectional 

Gain, Nominal (db) 3 
.. 

Beam Relative to H 
Flight Line V 

Options: 

Omnidirectional 

' . 

IV. XMTR & MODULATOR BY 

Pulse Width (µsec) 160 

A-30 

H,'\i,/DLr:: VIA 

Approved for Release: 2024/06iOSCO~fo27373_· ----~T~K_-_2_0~6_o_o_o_-_7_2 ___ _ 
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TALENT-1-CEYHOLE 

• i 

.... -1 

i 
i. "' 

CONTROL SYSTEM ONLY 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM .ON:L,¥ .. 
Appendix 31: Performance Characteristics 

I. RF BANDPASS (MHz) 

3 db 

10 db 

20 db 

30 db 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) 

(b) Threshold & 
Antenna Gain(dbm) 

(c) SLM Threshold(dbm) 

(d) CW Rejection (db) 

III. ANTENNA 

Type . . 
Pattern 

Gain, Nominal (db) 

Beam Relative to H 
Flight Line V 

Options: 

Omnidirectional 

I I 

~;• '' 

IV. XMTR & MODULATOR 

Pulse Width (µsec) 

BAND 7 

7107C 7107D 
Option A Option B Option A .Option B 
2084-2596 2082-2596 2087-2580 2082-2590 

2066-2615 2062-2615 2068-2596 2068-2616 

2040-2643 2036-2646 2044-2621 2042-2631 

2006-2678 2007-2671 2010-2655 2010-2660 

... 

-54 -54 -52.5 -52.5 

-57 -57 -55.5 -55.5 

-54 -54 -52 -50.5 

>30 >30 >30 >30 -

4 Dipo·les 

A-31 

Omnidirectional 

3 

ex 

Hf\isl)LE VI.A 

TALEr'.JT-l(E:Yl•:ou:: 

120 

TK-2 0600 0-72 
23 MAR 72 r ()f J T ... ,r,-1 ,·- • ~.-.,.- :'.' •, • r;~•' I V 

Approved for Release: 2024/06/05 C05,02i373_· ._ ... _. ___ __._ __ .__ _____ _ 
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TALUH-i<[YHOLE 
CONTROL SYSTEM ONLY 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM.ONLY 
Appendix 32: Performance characteristic.s 

BAND' 8 

7107C 7107D 
I. RF.BANDPASS (MHz). 

3 db 

10 db 

20 db 

30 db 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) 

(b) Threshold & Antenna 
Gain (dbm) 

( C) SLM Threshold(dbm) 

( d) CW Rejection (dh>) 

III. ANTENNA 

-Type 

Pattern 

Gain, Nominal (db) 

Beam Relative to H 
Fliqht Line V 

Options: 

Omnidirectional 

I I 

-IV. XMTR & MODULATOR 

Pulse Width (µsec) 

Option A Option B Option A .Option B 

2683-2928 2682-2927 2682-2927 2683-2931 

2670-2936 2670-2935 2672-2936 2670-2942 

2653-2952 2652-,2951 2654-2952 2650-2959 

263 0-2 971 2629-2970 263 0-2971 2630-2978 

-52. 5 -52.5 -52 -52 

-54.5 -54.5 -54 -54 

-54.5 -54. 5 -50.5 -50 

>30 >30 . >30 >30 

( 

4 Dipoles 

Omni<il ire ct iona l 

2 

DY 

160 

• A-32 

H:-,~o·u::: VIA 

T /\ 1.i· ~JT -1< L: Yl-:OLE TK-206000-72 
23 MAR 72 -- -- • -- ·- • ·' - • • •• • • • -) :. 1 '.·' 
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TALEi'H-l~EYHOLE 
CONTROL s··rSTE::fv1 ONLY 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 33: Performance Characteristics-

BAND 9 

7107C 7107D 
I. RF BANDPASS (MHz) Option A Option B Option A ,Option B 

3 db 4840-5262 4837-5265 4825-5268 4837-5268 

10 db 4830-5270 4823-5284 4813-5285 4825-5284 

20 db 4816-5290 4810-5299 4800-5300 4810-5297 

30 db 4800-5318 4 792-5318 4788-5318 4796-5314 

II. SYSTEM SENSITIVITES 

(a) Threshold (dbm) -67 -66 -67.5 -67.5 

(b) Threshold & Antenna -7.1 -70 -71. 5 -71. 5 Gain (dbm) 

( C) SLM Threshold (dbm) -66.5 -66 -67 -66 

( d) CW Rejection. (db). +17 +15 +15 . +14 

III. ANTENNA 

Type 4 Dipoles 
' 

Pattern Omnidirectional 

Gain, Nominal (db) 4 

Beam Relative to H 
Fliqht Line V 

Options: 

Omnidirectional 

I I 

: 

IV. XMTR & MODULATOR ex 

Pulse Width (µsec) 120 

A-33 

..... ~. 
li,,:,:t:.•L.E VI/\ 

1/\L [~.JT-l(f Y}·:i)tJ: !!_<-?_?~ 0~ ~ -7 2 
Approved for Release: 2024/06/05 C05027373 ______________ _ 
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HANDLE VI~ 
TALE[\JT-l<EYHOLE 

CONTROL SYSTEM ONLY 

HANDLE VIA TALENT-::KEYHOLE CONTROL SYSTEM. QNLY. 
Appendix 34:· Performance Characteristics 

BAND 10 

. I. RF BANDPASS (MHz) 7107C 7107D 

3 db 6410-6744 6398-6750 

10 db 6379-6774 6372-6770 

20 dh 6352-6800 6344-6797 

30 db 6320-6828 • 6314...:6816 

II. SYSTEM SENSITIVITES 

(a) Threshold (dbm) -72.5 -70 

(b) Threshold & Antenna -75.5 -73 Gain (dbm) 

(c) SLM Threshold . (dbm) -73 -69 

( d) CW Rejection (db) +12 +11 

III. ANTENNA 

Type ., 2 Dipoles 

Pattern Opposite Quadrants 

Gain, Nominal (db) 3 

Beam Relative to H 98 & 282 98 & 282 
'Fliqht Line V 69 & 245 69 & 245 

Options None 

IV. XMTR & MODULATOR BX 

Pulse Width ,(µsec) 120 

A-34 

i:i1 ·--- , --

l-l/\t,JDL.r:: VU\ 
T.'11 ~-·"-1-r 1·c·v, ':\I r • TK-206000-72 

Approved for Release: 2024/06/05 C05027373 ____ __. __ ~-------
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i"°J,i::,•1.. CONTROL SYSTEM ONLY tg: HANDL_E ... Y.I"A .. '.1'h½~_Wl;'._::l9?.TII9.1:~ _,9.0~_1RQL ___ $.Y~T.EM .ONLY .. --·•-•"·-·· 

Appendix 35: Performance Characteristics --

I. RF BANDPASS (MHz) 

3 db 

·10 db 

20 db 
- . 

30 db 

II. SYSTEM SENSITIVITES 

(a) 'Threshold (dbm) 

(b) Threshold & Antenna 
Gain (dbm) 

(c) SLM Threshold (dbm) 

( d) CVl Rejection (db) 

III. ANTENNA 

Type 

Pattern 

Gain, Nominal (db) 

];3eam_Relative to H 
Flight Line V 

Options: 

Omnidirectiona·l 

IV. XMTR & M)DULATOR 

Pulse Width (µsec) 
,. 

BAND 11 

7107C 7107D 
_Option A Option B Option A Option B 

6675-7940 6700-7925 6675-7985 6700-7940 

'6635-8020 6650-797-5 6635-8030 6655-7990 

6573-8100 5685-8935 6572-8090 6595-8045 

6525-8175 65"10-8090 6510-8155 6530-8110 

-73 -73 -72 --:71. 5 

-76 -76 -75 -74.5 

-73.5 -74 -72 -70 .-5 

+ 9 + 9 +13 +13 

. 
4 Dipoles 

.. 

A-35 

Omnidirectional 

3 

DX 

120 

H,',i-iOLE '/IA -

nu r--~lT-!a·vi-:n; r. TK-206000-72 
Approved for Release: 2024/06/05 C05027373 _____ ..L_ _ _..c,.__ ______ _ 
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1"1 .'l''..I L."l .. t::· ,_.I''"· 

T (IJ1 ~""'\ f" f', ; • ' 'i; 
, • I,: t ,.t ,,. !i;.., '~ i··v ·:"" , 

! lH .• \!)_~y,';,L HANDLE VIA TALENT-KEYl:l.OLE CONTROL SYSTEM ONLY 
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Appendix 36: Performance Characteristics 

BAND 12 

7107C 7107D 
I. RF BANDPASS (MHz) Option A Option B Option A Ootion B . 

3"db 7855-8620 7895-8625 7895-8628. 7880-8640 

10 db 7810-8645 7865-8680 7860-8673 7840-8673 

20 db 7755-8685 7830-8750 7820-8715 7796-8720 

30 db 7715-8710 7800-8785 .7778-8740 7760-8748 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm) -75 -75 -74.5 -75 

(b) Threshold & Antenna -77 -77 -76.5 -77 Gain (dbm) 

(c) SLM Threshold (dbm) -76.5 -75 -74 ., -74.5 

( d) CW Rejection (qb) +12 +13 +12 +12 

III. ANTEI\TNA • 
Type 4 Dipoles 

Pattern Omnidirectional 

Gain, Nominal (db) 2 

· Beam Relative to H 
Fliqht Line V 

Options: 

Omnidirectional or 

I I 

. 

IV. XMTR & MODULATOR ex 

Pulse Width (µ_sec) .. 120 
.. 

• i 
., 

, I A-36 
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HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 37: Performance Characteristics 

BAND 13 

7107C 7107D 
I. RF BANDPASS (MHz) Option A Ootion B Option A Option B 

3 db 8590-:---9128 8595-9120 8585-9105 8600-9122 

10 db 8567-9164 8570-9150 8554-9133 8570-9146 

20 db 8538-9196 8543-9180 8538-9162 8550-9172 
.. 

30 db 8515-9218 8520-9208 8518-9192 853 0-9192 

II. SYSTEM SENSITIVITES 
.. 

... 
" -· 

( a ) Threshold (dbm) -76 -75 -76 -76 

(b) Threshold-&--Antenna -78 -77 -78 -78 Gain (dbm). .. 

... - •· 

( C) SLM Threshold (dbm) -77.5 -77.5 -74.5 -75 
--

( d) cw Reje_~\ion ·(db) +11 +13 + 9 + 9 
•< -, ...... , .·• . -~ 

III. ANTENNA\ - ,t ' • , " ~-
. .. • ··-i .. :.:·1:f·" 

Type \ 
;\ __ .. 

4 _Dipoles .. ·t. \ 
.. 

:., -· 

Pattern Omnidirectional 
·- I-· ,. :: . 

Gain, Nominal (db) . 2 
' 

,3 

. , l;.c . 

Beam .Relative ,to; ;, H;·, 

Flight Line .• ' \v 
' •j . \, \, 

Options: .. ·. ·.--. - •· ·-
... 

Omnidirect_iona 1 br 

I 

-- .. 
,. -.: 

.. . . 
... 

' 
·-·. 

.. -· ~ . . .. . , - .-
; .. 

.. . ... 
··-, 

, . 

. . 
,:; 

.. 

IV. XMTR & fv):ODULATOR 
.. BW 

.. 

Pulse Width (µsec) 80 
.. 

A-37 
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HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 38: Performance Characteristics 

BAND 14 

7107C 7107D -
I. RF BANDPASS (MHz) 

3 db 

10 db 

20 db 

30 db 

II. SYSTEM SENSITIVITIES 

(a) Threshold (dbm.) 

(b) Threshold & Antenna 
Gain (dbm) 

(c) SLM Threshold (dbm) 

( d) cw Rejection (db) 

III. ANTENNA 

Type 

Pattern 

Gain, Nominal (db) . 

Beam Re,lati ve ·to H 
Flight Line V 

Options: 

Omnidirectional or 

IV. XMTR & MJDULATOR 

Pulse Width (µsec) 

Option A Option B Option A Option B 

9085-9348 9096-9352 9097-9340 9095-9345 

9040-9370 9075-9380 9055-9368 9060-9375 

8993-93 90 9 048-93 92 9020-9388 9032-9395 

896 7 -:--9408 9030-9432 8990-9397 9010-9412 

. 
-72.5 -72.5 -72.5 -72.5 

-75.5 -75.5 -75.5 -75.5 

-74.5 -75 ~72 -72.5 

+16 +13, +13 +10 
I 

4 Dipol.es 

A-38 

Omnidirectional 

3 

C'W 

80 

\l,,i-il)I, E Vl/\ 
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HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 39: Performance C~aracteristics· 

BAND 15 

7107C 7107D 
I. RF BANDPASS (MHz) Option A Option B Option A Option B 

3 db 9340-9403 9335-9403 9340-9405 9345-9405 

10 db 9328-9412 9327-9408 9335-9407 9337-9415 

20 db 9318-9430 9318-9415 9325-9418 9332-9430 

30 db 9311-9442 9313-942 0 9315-9427 9325-9437 

II. SYSTEM SENSITIVITIES . 
(a) Threshold (dbm) -75 -75 -76.5 -78 

(b) Threshold & Antenna -78 -78 -79.5 -81 Gain (dbm) 

( C) SLM Threshold (dbm) -76 -77 -75.5 -75.5 

( d) CW Rejection (db) +12 +11 +11 • · +10 

III. ANTENNA 

Type 4•Dipoles 

Pattern Omnidirectional 

Gain, Nominal (db) 3 

Beam Relative to H 
Flight Line V 

Options: 

Ornn idirect ion a 1 or 

I I 

IV. XMTR & MODULATOR DW 

Pulse Width (µsec) 80 

., 
:_ __ ; A-39 

Hi\l~Dl .. fc Vl/\ 

TI1JJ).Jl-l(l:Yl·:r)! ~~ TK-206000-72 
Approved for Release: 2024/06/05 C05027373_·_· ___ 2_ 3_Ml\_R~7_2 _____ _ 



-coso27 37 3 
Approved for Release:· 2024/06/05 C05027373 

1 Jq_1·. t'~ l : . t.. Y r, 1 •.• :i. ~~-

' : 
; 

I 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 

Appendix 40: Performance Characteristics 

BAND 16 

7107C 7107D 
I: RF BANDPASS (MHz) Option A Option B Option A Option B 

3 db 9400-9615 93 95-9612 9385-9607 9391-9620 

10 db 9375-9645 9368-9633 9358-9633 9371-9646 

20 db 9355-9675 9330-9660 9328-9663 9352-9680 

30 db 9338-9708 93 05-9682 9305-9693 9347-9707 

II. SYSTEM SENSITIVITIES . 
(a) Threshold (dbm) -74 -74.5 -74 -74. 5 

(b) Threshold & Antenna -77. -77.5 -77 -77.5 Gain (dbm) 

( C) SLM Threshold (dbm) -75.5 -75 -73 -73 

( d) CW Rejection (db) +12 +13 +14 +12 

III. ANTENNA 

Type • 4 Dipoles 

Pattern Omnidirectional 

Gain, Nominal (db) .. 3 

Beam Relative to H 
Flight Line V 

Options: 

Omnidirectional or 

I 
.. 

IV. XMTR & MODULATOR CY 

Pulse Width (µsec) 160 

A-40 
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.l\ppendix 41: Performance Characteristics 

BAND 17 

7107C 71·07D I 
I. RF BANDPASS (MHz) Option A Option B Option A Option B I 

3 db 9570-10550 9580-10500 9575-10520 9610-105451 

10 db 9520-10580 9530-10570 9520-10575 9560-105 so\ 

20 db 9470--10625 9480-10615 9475-10630 9500-106151 

30 db 9425-10670 9435-10660 9440-10660 94 70-106501 

II. SYSTEM SENSITIVITIES . 
(a) Threshold (dbm) -73 -73 -73.S -73 

(b) Threshold & Antenna -76 -76 -:-76. 5 -76 Gain (dbm) 

( C) SLM Threshold (dbm) -74.5 -73.5 -73 -72 I 
( d) CW Rejection (db) . +13 +12 +13 +10 I 

I 

III. ANTENNA • 
,·. ~-•·.· 

' I 

Type 4 Dipoles 

Pattern Omnidirectional 
' . 

Gain, Nominal (db) 3 

Beam Relative ·to H 
Flight Line V 

Options: 

Omnidirectional 

IV. XMTR & MODULATOR DZ 

Pulse Width (µsec) 200 

• A-41 

}f/'d,Ji)L ~:": \/l/\ 
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• ·' 

Appendix A2: Performance Characterist~cs 

... BAND 18 

I. RF BANDPASS (MHz) 

3 db 

10 db 

20 db 

30 db 

II. SYSTEM SENSITIVITIES 

(a) (dbm) 
. ' 

Threshold 

(b) Threshold & Antenna 
Gain (dbm) 

( C) SLM Threshold (dbm) 

(d) CW Rejection (db) 

III. ANTENNA 
• Type 

Pattern -
Gain, Nominal (db) 

Beam Relative to 
Flight Line 

Options 

IV. XMTR & MODULATOR 

Pulse Width (µsec) 

7107C 

14465-14860 

14415-14906 

14380-1494Q_ 

14360-14960 

-78 .. 5 

-93.5 

-79.5 

+5 

Horn 

Sectoral 

15 

303° (51°Bw) 

None 

A-42 

l L'-: n:, u:: v 1 /\ 

T/1U-:~H-ic'.i Y! :r)!. r: 

BW 

80 

7107D 

14438-14850 

14403-14900 

14363...:.14933 · 

14325-14965 
.. ·-~-----

' 

-78 

-93 

-76 

+5 

Horn 

Sectoral 

15 

303° (51°BW) 

None 

TK-206000-72 
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I--LANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM ONLY 
Appendix 43: Performance Char9cteristics 

.BAND 19 

I. RF BANDPASS (MHz) 
7107c 

3 db 14785-15250 

10 db 14710-15260 

20 db 14630-15280 

30 db 14960-15310 

. I I. SYSTEM-SENSITIVITIES 

(a) Threshold (dbm) -77.5 

(b) Threshold & Antenna -92.5 Gain (dbm) 

(c) SLM Threshold (dbm) 

( d) CW Rejection (db) 

III. ANTENNA 

Type • 

Pattern 

Gain, .Nomina 1 (db) 

Beam Relative to 
Flight Line 

Options 

IV. XMTR & MODULATOR 

Pulse Width (µsec) 

-79.5 

+9 

Horn 

Sectoral 

15 

90° (51°BW) 

A-43 

}·1/\ :.i OL.r:-· \/1 /\ 

T/11.:::~rr--!< FY!-;:)! [ 

7107D. 

14760-15155 

14713-15225 

14677-15290 

14650-15340 

-78 

-93. 

-77 

+9 

Horn 

.. 
Sectoral 

15 

90° ( 51 °.BW). 

None 

cw 

80 

(: n r .J r , : :· ~ 1 . : . • • , • , . 1 • • 
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HANDLE VIA TALENT-KE:{HOLE CONTROL SYSTEM ONLY 

Appendix 44: Performance Characteristics 

BAND 20 

I. RF BANDPASS (MHz) 7107C 7107D 

3 db 14990-16070 15950-17060 
,. 

10 db 14950-16160 15892-17130 

20 db 14860-16270 15840-17180 

30 db 14800"-16400 15800-17240 

IL SYSTEM SENSITIVITIES . . 
-(a) Threshold (dbm) -78.5 -78.5 

(b) Threshold & Antenna -93.5 -93.5 Gain (dbm) 

( C) SLM Threshold (dbm) -:-78. 5 - -78 

( d) CW Rejection (db) ·+9 +7 

III. ANTENNA . 
Type Horn Horn 

Pattern Sectoral Sectoral 
-

Gain, Nominal • (db) 15 15 

Beam Relative to 29° ( 52°BW) 29° (52°m·n -Flight Line 

Options None 

' IV. XMTR & M'JDULATOR DW 

Pulse Width .(µsec) 80 

A-44 

J-f,'\:,lC:L !:: V:/\ 
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I 

-· 1 

I. RF 

Approved for Release: 2024/06/05 C05027373 

HANDLE VIA TALENT-KEYHOLE CONTROL SYSTEM.ONLY 

Appendix 45: Performance Characteristics· -­

.BA:t-.1D 21 

BANDPASS (MHz) 7107C 7107D . 

3 db 
. 

34680-35000 34680-34980 

10 db 34666-35024 34674-35010 

20 db 34600-35044 34646-,-35032 

30 db 34540-35070 34624-35044 

II. SYSTEM SENSITIVITIES 

. , (a) Threshold (dbm) 

(b) Threshold & Antenna 
Gain (dbm) 

( C) SLM Threshold (dbm) 

( d) cw Rejection (db) 

III. ANTENNA 

Type 

Pattern 

Gain, Nominal (db) 

Beam Relative to 
Flight Line 

Options 

IV. XMTR & MODULATOR 
I 

Pulse Width (µsec) 

A-4c; 
H ,·, :-j r, u-: VI/\ 

T/1I f:'}JT-:<EYl ;r)! r:_: 

-63 

-80 

-65.5 

+ 9 

Horn 

Sectoral 

17 

270° 

None 

BW 

80 

TK-206000-72 
23 MAR 72 

-62.5 

-79.5 

-62 

+12 

Horn 

Sectoral 

17 

270° 
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HANDLE VI/>; 

• TAUi:NT-I<EYHOLE 
CONT~OL SYSTEM ONLY 

HANDLE VIA. TALENT-KEYHOLE CONTROL SYSTEM ONLY .. 
Appendix 5 7: SLM RfADOU'I' FORMAT AND TIMING- ·- ---·-··--------

~::i~:~LS:tl=. 40 uSEC (EXAMPLE) 

I l 
I I 

'I 
. I .I 

.. 

STANDARD r7_; 

DATA PULSE~ : [_· • 12 0 uSEC = X - WIDTH (EXAMPLE) 

• I l '~ · r- EQUAL TO INPUT PULSE WIDTH 

- . I I 
SLM SYNC •. I I 

SHOWN WITH 
A COUNT OF 7 

1 2 • n4 !§.__I 

__ • • - ~ ~---
125 uSEC -~➔ 

I 

~ 

r- I I ➔ r I I 
~ ·r~ 62.5 uSEC 

i 

625 uSEC -~.,_-. ..__..__,..,,,c,._ -~ 
I 

A-57 
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11-\Lr:.i·~ I -r,r. 1 ,,VLL 

CONTROL S~STEM ONLY 

HANDLE VIA TALENT-KE"'i'BOLE CONTROL $Y~_TEJ1 OI\1L¥ 

·' 
Appendix 65: ANALOG TELEMETRY 

CH 5 (DL) RPI ALLOCATION 

FUNCTION % VOLTS DESCRIPTION 

0V CAL ·0 0 LO BAND EDGE CAL 

5V CAL :·100 5 HI BAND EDGE CAL 

DL l RPI 10 . 5 DL l OFF; SLM OFF 

54 2.7 · DL 1 ON; SLM OFF 
·74 3.7 DL 1 ON; SLM ON 

DL 2 RPI 20 1 DL 2 OFF; SLM OFF 

60 3 DL 2 ON; SLM OFF 

· 72 3 .'6 • DL 2 ON; SLM ON 

DL 3 RPI 10 '. 5 DL 3 OFF; SLM OFF 

54 2.7 DL 3 ON; SU'! OFF 

74.,. 3.7 DL 3 ON; SLM ON 
.. 

DL 4 RPI 20 1 DL 4 OFF; SLM OFF . 60·· DL_ 4 ON; 3 SLM OFF 

72 . 3.6 DL 4 ON; SLM ON 

DL 5 RPI 10 . 5 DL 5 OFF; SLM OFF 

54 2.7 DL 5 ON; SIM OFF 

74. 3.7· DL 5 ON; SLM ON 

DL 6 RPI 20 ·1 DL 6 OFF; SLM OFF 

60 3 DL 6 ON; SLM OFF 

72 3.6 DL 6 ON; SU1 ON 

DL 7 RPI 10 . 5 DL 7 OFF; SLM OFF 

54 2.7 DL 7 ON; SLM OFF 

74 3.7 DL 7 ON;_ SLM ON 

DL 8 RPI 20 1 DL 8 OFF; SLM OFF 

60 3 DL 8 ON; SLM OFF 

72 3.6 DL 8 ON; SLM ON 

DL 9 RPI· 10 .5 DL 9 OFF; SLM OFF 

54 2.7 DL 9 ON; SLM OFF 

. 74 3.7 DL 9 ON; SL!"VI ON 

A-65 

HA:'1DLI: VIA ,. -< 
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l AU::.i\l l -1,1:. 1 ,,VLL:. 

CONTROL SYSTEM ONLY 

HANDLE V_IA .. '.I'.ALENT::J:CEXH.9L;E C(?NTROL ... SY§.'.+.Ef:1 ___ QN"L¥ .. ... . .. 

Appendix 65: ANALOG TELEMETRY (Cont.)· 

FUNCTION 

DL 10 RPI 

DL 11 RPI 

DL 12 RPI 

DL 13 RPI 

DL14 RPI 

DL 15 RPI 

DL 16 RPI 

DL 17. RPI 

(173) 174 ONLY) 

DL. 18 RPI· 

.(173) 174 ONLY) 

CH 5 (DL) RPI ALLOCATIONS . 

°lo 

20 

60 

72 

10 

54 

74 

20 

60 

72 

10 

54 
• 74 

20 

60 

72 

10 

54 

74 
20. 

60 

72 

10 

54 

74 

20 

60 

72 

VOLTS DESCRIPTION 

1 DL 10 OFF; SLM OFF 

3 DL 10 ON; SLM OFF 

3.6 DL 10 ON; SLM ON 

. 5 DL 11 OFF; SLM OFF 

2.7 DL 11 ON; SLM OFF ·· 

3.7 DL 11 ON; SLM ON 

1 DL 12 OFF; SLM OFF 

3 DL 12 ON; SLM OFF 

3.6 DL 12· ON; SLM ON 

. 5 DL 13 OFF; SLM.OFF 

2.7 DL 13 ON; SLM OFF 

3.7 DL 13 ON; SLM ON 

1 DL 14 OFF; SLlV[ OFF 

3 DL 14 ON; SLM OFF 

3.6 DL 14 ON; SLM ON 

.5 DL 15 OFF; SLM OFF 

2.7 DL 15 ON; SLM OFF 

3.7 DL 15 ON; SLM ON 

1 DL 16 OFF; SLM OFF 

3 DL 16 ON; SLM OFF 

3.6 DL 16 ON; SLM ON 

. 5 DL 17 OFF; SLM.OFF 

2.7 DL 17 ON; SLM OFF 
.. 

3.7 DL 17 ON; SLM ON 

1 DL 18 OFF; SLM OFF 

3 DL 18 ON; SLM OFF 

36 DL 18 ON; SLM ON 

A-66 
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CONTROL SYSTEM ONLY 

HAND_LE. VIA T{\LENT-KE'.{HOLE CONTROL __ SYS'I'EM _Q:N'L Y _ 

Appendix 65: ANALOG TELEMETRY (Cont.) •• 

CH 5 (DL) RPI ALLOCATIONS 

FUNCTION % VOLTS DESCRIPTION 

DL 19 RPI 10 . 5 DL 19 OFF; SLM OFF 

(173) 174 ONLY) 

54 2.7 DL 19 ON; SLM OFF 

74 3.7 DL 19 ON; SLM ON 

DL 17 TSK GRP. 1)2.SELECT 20 1 DL 17 TSK GRP 1 OFF; 2 OFF 
.(171) 172 ONLY) 40 2 DL 17 TSK GRP 1 OFF; 2 ON 

60 3 DL 17 TSK GRP 1 ON; 2 OFF 

72 3.6 DL 17 TSK GRP 1 ON; 2 ON 

DL 17 TSK GRP .3) 4 SELECT 10 . 5 .DL 17 TSK GRP 3 OFF; 4 OFF 
(171) 172 ONLY) 40 2 DL 17 TSK GRP.3 OFF; 4 ON 

5i4 2.7 DL 17 TSK GRP 3 ON; 4 OFF 

74 3.7 DL 17 TSK GRP 3 ON; 4 ON 

DL 20 RPI 20 1 DL 20 OFF; SLM OFF 

(173) 174 ONLY) 

60 3 DL 20 ON; SLM OFF 

72 3.6 DL 20 ON; SLM ON 

DL 21 & DL 22 RPI· 10 • . 5 DL 21 OFF; SLM OFF 

(173) 174 ONLY) 

54 2.7 DL 21 ON; ·sLM OFF 

.74 3.7 DL 21 ON; SLM ON 

DL ENABLE RPI 20 1 DL ENABLE ON 

60 3 DL ENABLE OFF 

EXECUTE RPI 20 1 EXECUTE ON; DL SYS OFF 

DL SYS ON RPI 40 2 EXECUTE ON; DL SYS ON .. 
60 3 . EXECUTE OFF: DL SYS OFF 

PL ID 20 1 FL 17i 

40 2 PL 172 

60 3 PL 173 

80 4 PL 174 

BU DL SYS'11EM ON RPI 20 1 BU DL SYS OFF 

60 3 BU DL 8YS ON 
A-67 
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CONTROL SYSTEM ONLY 

SEG NO. 

28 

29 

30 

31 

32 

HANDLE_. VIA '.;I'ALENT::KEY._HOLE CONTROL -~YSTEM_· ONLY .... 
SECRET 

-' 

Appendix 65: ANALOG TELEMETRY (Cont.) 

CH 5 (DL) RPI ALLOCATIONS. 

FUNCTION % 

SLM-ADJ THRESH RPI 8 
34 

1.f 
-

DL CONV ON-BYP RPI 20 

DL CONV PRIM-SEC RPI 40 

60 

So 
DL TIMER LONG-SHORT RPI 20 

60 

TIMER Cl:Vill 1 II\TDICATOR 0 

20 

40 

TIMER C.MD 2 INDICATOR 0 

20 

40 

60 

So 

A-68 

VOLTS DESCRIPTION 

.4 RESET (PARAMETRIC OFF) 
1.7 SLM SELECTED 
2.6 ADJ THRESHOLD SELECTED 
3.6 SLM & ADJ THRESH. SEL 

1 DL CONV BYP; CONV 2 SEL 

2 DL CONV BYP; CONV 1 SEL 

3 DL CONV ON; CONV 2 SEL 

4 DL CONV ON; CONV 1 SEL 

1 DL TIMER LONG 

3 DL TIMER SHORT (20 MIN) 

0 100 

1 010 

2 001 

0 10000 

1 01000 

2 00100 

3 00010 

4 00001 -

• HAr,oi..E--VIA • 
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Appendix 66 

TRANSMITTER CHARACTERISTICS 

for 

Mission 7107 A,B,C & D 

. Characteiistics· 

TELEMETRY 

FREQUENCY ( .MHz ) • 

POWER (MILLIWATTS) 

TELEMETRY (CHAN. A) 

DL #1 (CHAN B): 

DL =/f2, ·(cfIAtr Q) 

DL ~?\~-:G~IlliN D) 

• DELAY (\µse'c) t .. 
. • ' • ; •.· . , : l '½l, • 

1\ .. DL. #1 • (GfIAN 
• '. DL-Ji .• (CHAN C) 

• . .. -} .. t. 

DL #_j '(CHAN D) 
,:,-'" .. : : .. ' 

B) . 

7107A . J'l07B 

136.32 137.05 

7107C 

136.80 

174 

777 

1210 
\-. 

891 

• ' 

1 . .0'5 

1.10 

1. cis 

HA-NoL·E-viK--; -

TALENT-l(EYHOLE 
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7107D 

-137.08 

118 

777 

777 

871 

LOS 

1.05 

1.0 

TK-206000-72 
23 .MAR 72 



C05027373 ILLEGIB 
Approved for Release: 2024/06/05 C05027373 

Approved for Release: 2024/06/05 C05027373 



C05027373 ILLEGIB 
Approved for Release: 2024/06/05 C05027373 

Approved for Release: 2024/06/05 C05027373 



•. ~-

-; •. :·~1~: ~ .,_ r _I. 

. : ;.~;: -~ - : . :- :: 

., 
!'·· 

.--~------------------R0UTrNE DATA IM\U!JUNG 

)> 
"O 
"O ..., 
0 
< 
CD 
a. -0 ..., 
;a 
CD 
CD 
ll) 
en 
CD 

I\J o· 
I\J 
.I>,. 

---0 
O> 
---0 ·o· u, 
() 0 
0 ... 
u, -I· 
0 ;; 
I\J 0 
....... r (,.) 
....... l1 (,.) --: 

Ll ·i 
!:1 

-I 
)::, ' r :r­
fTl l>1 z z. 
-Io· 
.!._rl­
;;; r:1( 

:5 <!. 

::i:,, 
I 
-i 
N-

-o'- ►' I. ,-

-~ m f:.\y 

·.--:. 

.. -~i 

~i;-_.~ 

. )J 
,·.\ 

~;ti N 

• , COLLECTION 

~ 
~ 
~ 
-~ 

,,~ 

:~ 

~ 
~ 

• \ ·-· 

J)af,:;-
----~---·· : - ··--

TIME 
QUANTIZER 

RF BAND IS) 

~----------OFF LINE PROCESSING 

DIGITAL 
FORMATTER 

!ABBREVIATED 
FORMAT) 

PDE· 
!PRIORITY DAT~ EXTRACTOR) 

~ 
DATA 

>----__,, IREFDRMATTING 

SIGNAL • 
CHARACTERISTICS 

ANALYST 
DECISIONS 

BURST 
MAKING 

REFINED SIGNAL 
CHARACTERISTICS 

[ COMPUTER 

~ ><>---~--TASK OBJECTIVES 

I DATA I • l 

LOCATIOII 
CALCULATING 

EMITTER 
LOCATION 

SH ECTOR 

DIGIT AL 
FORMATTER 

!PROCESSING 
FORMAT) 

PULSE 
PROCESSING 

1------1> SIGNAL CHARACTERISTICS 
I 

I I 
I I I i I 
I: i __ j, ___ l I: 

I I I PARAMETER ) i I 
I I I FILTERS I I I 

~'===-~-11. PRF [_-=:_~---:J 
• 12. DELTA TIME I 

t ~N~U.:_ SIGNAL~ ' 

' '· I 

~------SIGNAL SELECTION 

PRIORITY DATA HANDLING 

>--~-- REFINED SIGNAL CHARACTERISTICS 

LOCATION 
CALCULATING 

. I 

L_ ON LINE PROCESSING . • • I .· 

EMITlER 
LOCATIOtl . 

Appendix. 69:. Da•t.a Flow Diagram 

i~ 
lz 
1t:J 

!~. 
I 
I< (l 

IH 0 
.::i::- z 
i -I 
'1-3 ;rJ 

• 1;:i::, 0 
't1 r 
!t:i:1 0, ,z -< 
1-3 L, 
I -I 
~ r, 
tr:! ;; 

~ ~ 
or 
t""' -< 
M 

() 
0 
z 
1-3 
:;cJ 
:o 
\r-' 
'(/) 

i-< 
. ,(/) 

1-3 
M 
~ 

,,O 

~ 
·•. If<! 

0 
0 
(J1 

0 
N 
--.J 
w 
--.J 
w 

)> 
"O 
"O 
a 
< 
CD 
a. 
o' ..., 
;:a 
CD 
CD 
ll) 
en 
CD 

): I\) 

rS?--ri ,v •• 
_.i:,.., 
: 0 ~­
• O> J ----· 
~~1 
;o: -o· 
(u,~ 
r:-o r I\J ....... 

(,.) 
....... 
(,.) 



)> 
'O 
'O a 
< 
CD 
a. 
o' ..., 
;a 
CD 
m 
ll) 
en 
CD 

I\) 
0 
I\) 
.I>,. -I 
0 ):;, 
0) ;- ~ 

--. f'Tl -'-· 
0 -,,, )> 
0, :'.:j z 
() ' 0 . 
o ;;;:r: 
u, iTi Fl 

~ ~< 
....... -·- -w O'l> 
....... j-
~ fT1 

!'vi--:] 
w:,;: 

I 

~~ 
::0 °' 0 
-.JO 
l'v 0 

I 
-..J 
I\) 

r· ~ L~·.: -~~ \. 

AJ?pendix 70: POWER REQUIREMENTS OF ELINT RECEIVERS OF MISSION 7107A & B 

Curre11.t (ma) Example of Taskinq* 
Band Options Rf Ampli- Video Total .Band I(ma) Total 

•. fiers Amplifiers 
..,, 

1 - . - 20 20 

2 - - 20 20 

3 - 100 20 One band: 120 On 120 -

. 4 - 20 Two bands: l.40 

5 Pol. 6'3 40 One band:. 104 On 103 

6 Pol. 40 Two bands: 143 

7 Pol. 40 

8 Pol. 40 One band: 112 On 112 

9 Pol. 72 40 Each additional band: On 40 - 729 ma 

10 Pol. 40 40 

11 Pol. 40 ' 
• 12· - 48 20 68 On 68 

13 Quad. 2.2 40 62 on 62 

14 Quad. 22 40 62 On 62 

15' Quad. 22 40 62 On. 62 

16 - . 6 20 26 

17 20 Chan. 10 6 ea. One channe 1 :· 16 
Each additional channel: ' 

6 

f SLM or Adiustable Threshold 110 On 110 -
( -
• j' 

{ l '.'' .• 
t~ .. * Heaviest tasking combination of 8 bands_and SLM. 
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Appendix 71: POWER REQUIREMENTS OF ELINT RECEIVERS OF MISSION 7107C & D 
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Ban~ I Options Rf Ampli-
fiers 

1 - 45 
2 -
3 - -
4 - 110 

5 Quadrant 50(Common) 
6 Quadrant 

7 Quadrant 50(Common) 
8 Quadrant 

> 9 Quadrant 10 
I 10 - 10 ....J 
~ 

11 Quadrant 10 

12 Quadrant 12 (Common) 
13 Quadrant 

14 Quadrant 

15 Quadrant 12(Common) 
16 Quadrant 

17 Quadrant 

18 - 7 . 

i ~~ =. . ~ . . 

21 - 70 

SLM or Adiustable Threshold 

Current (ma) Example of Taskinq* 
Video . Total Band I(ma) Total 

Amolifiers 

20 One band: 65 On 657 
20 Two bands: 85 I 

I 
20 20 I 

I 
20 • 130 On . 130 I 

I 

40 ·one band: 90 On 90 

40 Two bands:130 

40 One band: 90 On 90 I 

40 Two bands: 13 0 

40 50 On 50 

·20 30 

40 50 

40 One band: 52 On 52 ~729 ma 

40 'Tum bands: 92 . 
40 

40 One band: 52 On 52 

40 Each additional band: 

40 40 

·20 27 

20 27 

20 27 

20 90 On 90 

110 On 110 
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