
C05025497 

r 

L 

' I 

i I 

r • 

' 
""'" 

'-' 

I 
L._ 

-

r • 
i 
-=-

L 

i...,_. 

f • 

I ...... 

Q .•• Approved for Release: 2024/06/11 C05025497 

'l'OP SEGRE'±!- HANDLE VIA BYEMAN CONTROL SYSTEM D 

PROGRAM "C" 

TECHNICAL DESCRIPTION OF MISSION 7106 

10 Dec.~rnber 19 69 

NAVAL RESEARCH Ll"\BORATORY 

Washington, D.C. 20390 

HANDLE VLA..BYEMAN CONTROL SYSTEM 
CopyB of 1~ copies 

Approved for Release: 2024/06/11 C05025497 

,or Gl:GRET 
NRL BYE--5191z. ll::J 

I 



C05025497 
Approved for Release: 2024/06/11 C05025497 

"=' 

...... 

r. 
I 

I 
i.-

' ..-: 

L 

r 
Li 

r -
I 

L 

1--

TOP SECRET I-1.l-\NDLE V-JA BYEMAN. CONTROL SYSTEM 

I. INTRODUC,T;9N .. 

A. Backg_vnmd 

TABLE OF CONTENTS 

B~ Laun.'ch and Orbital Parameters of MISSION 7106 

. . 1, Launch 

2. Spacecraft Spadng 

II. DESCRIPTION OF BAS+C .FUNCTIONS 

III. OVERALL OPERATIONAL DESCRIPTION 

IV. SPACEGRl\FT. EI.INT COLLECTION SYSTEMS 

Vo 

Receiver Description 
., . 
System Performance 

lo RF Bandwidth 
2 .. System Sensitivity I 3. ReGeiving Antennas 

I \ 

C. Detailed Description 
,---. 
. L Antennas 

2. Pr,eamps 
• 3. Bandpass Filters 

4. Video Amplifiers 
·_c_s o Threshold Detectors 

( 6.~--~ SLX 

SPACECRAFT CHARACTERISTICS 

1.A, 1· Physical Characteristics 

B, Stabilization 

,. 

HA.NDLE VJA BYE~1AN CONTROL SYSTE!v1 
) Page l of 8 4 pages 

m~~□· 
-TOF 15tURE'l.' 

NRL BYE-5191-2-69 
,. Copy ofJ.4,copies 

Approved for Release: 2024/06/11 C0?025497 



1C050254 97 
I 

Approved for Release: 2024/06/11 C05025497 

L 

r • 
I 
L 

·1,-

r· 
' I 
L. 

l 
r -
L 
r 

L 
r -

I 
L. 

L 

...... 

r . 

I 
'-' 

I ...... 

i -_ 
I . ....... 

r. 
I 

I l.-

' ' 

TOP ~E'.CV.:E:T - HANDLE VJA BYEMAN CONTROL SYSTEM 

C. Thrusters l , ✓ -, .- ~ .. ~i 
J 

D. Thermal Design 

E. Power Supply 

F. Command and Control System 

G. Telemetry 

H. Transmitters 

VI. MISSION GROUND STATIONS 

A. Ground-Based pata Receiving Systems 

B ~ Locations 

C. Antennas 

D. Receivers 

E. Recorders 

F. Timing System 

G. Digitizing System 

VII.- DATA PROCESSING . 

VIII. OPERATIONAL PERFORMANCE 

IX. COMSEC -PIANS 

, X. 1 APPENDIX 
. .., I 

HANDLE VIA BYE'MAN CONTROL S.¥STEM 
Pa<Je 2 of 84 pages 

• Copy· of ~ copies 

Approved for Release: 2024/06/11 C05025497 

TOP e!iGRE':i:' 
"NRL BYE-51912-69 



C05025497: . ' 

Approved for Release: 2024/06/11 C05025497 

L 

L 

L 
[· 

··1· .,.···· _·.·,.·,·. . . . . 
.. , . • . . : . ' . • . . 

. .• . . • . . :· ··.· . 
. . . . . 

~ HANDLE_vIA BYEMAN CONTROL ?YSTEM 

TECHNICAL DESCRIPTION OF MISSION 7106 

I. • INTRODUCTION 

A. Background 

' 
The launch of Mission 7106 rriarked the eleventh launch and twenty-second, 

twenty-third, twenty-fourth, and twenty-':fifth spacecraft that the Na val Research 
Laborat'ory has built for the purp~ses o(ELINT Collection. The.-last six launches. , , 

Ii 
l r. 
i~ 
I 

and twenty spacecraft have been pr~v-ided. under the sponsorship of the NRO, whe're- •• 
as the first five launches and five· S_I?,p-cec·ra-ft wer·e.: under Navy sponsorship,;- The 
NRO sponsored phase has the Code..;.word POf PY. al).d the Navy sponsored phase· 
was known as DYNO, or GRAB. ·.·,' •••• • 

l , 
I...../ 

r-

I 
L.. 

Certain factors· have characterized both phas·es of the program. Chief" 
among these are small, long-life spacecraft injected into approximately 500 

• ' 0 ' · .. 
nautical mile,, circular, 70 inclination orbits and carrying ELINT payloads . 
which cons is~ -of many crystal-video typ~,recei,,fog systems. These receivers ' 
detect the main lobes of all radar·s wit).1fn the rec'eiver's. R.F. band pass .. and • ... 
trans pond, on a, pulse-for..,.pulse basis·· using sh~tched· pulses./ in r~al .:.time ·to .. 
strategically ·located POPPY ground-stations. • 

' . . --, 

j 

~ 
ii 
I 
! 

1 Details of the overall syste!Il., which are contained in. th.e text of this . .:\ -
document, will show how the,...fOPPY-'system· is capable of"providing i, outputs" ,, 1 1 • 

~ ,.;/ . ' . ,' ' . t 
such as early detection of new emitters., weapon system .information, emitter· ;.,, 
location, and technical information such .as PRF l s_can rate __ _. . • • • ' l 

... 

I 
I..- F:i.nd.the frequency·ba_nd ·:··-. . .-.. 

c----------~1-o_f_t~h_e_e_m-it_l_e_r_~--.-M-i-s_-s~i~o-n_7_1~0-6. cover's the C<?,~P,let~ ,'frequency '. '.: .• 

: spectrum from 154_ MHz,JG. 10. 0 GHz, and· afso a'portion 'Of K-Band ,( f,r. 6~ 15·: 1 G:8zr ... " ·: 
I..-. 

• (._ . 

. B. Lqunch and O:-bital :?aramcters of Missic_n 7106:· ''( . 

• 1. • Launch: Mission 7106 was launched from thP. :i?acific Missile Test 
• I •· , , • • 

. Range, Vandenberg AFB, California, aboard a 'I'h9rad-Acena vehicle or:i. · 
.30 September 19 69 at 13:40:02. 63-ZULU. f The fo~r spacecraft whi~h comprise 

. Mission 7106 were the primary p1yloads \on this. launch.· r Appendix' 1 shows the,· ' 
• _.~rimary payloads mounted on the Agena. ·1,·Carrie~ as sec:ond~ry_.payloacYs,· ~ete . 

, L. _.· :-· •. ·\ five sma-ller spacecraft from NRL and . a ~ockheed P-11. • This made a ~otal o'f- • .. ,' 
•• ·1 ·tenspcJ.cecraftononevehicle. , .. ;- --

i-, \ ··--- .............. -•--·· •• ·.---·"· •• , • •• : •• ,;, --,<------···-~--·-···~------·-----)~~ ·--~~--------"-·•··, .. 

L~---·--·- .. ·-- --·· .. ;;:KDLE vw. BYEWiAN COFTROL SYSTr'.Ni' .... _ _.:~~::~·- T•JP Sc;;~~~ ··1c.,.. ~~~1-i--
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.: . ,: .• .,..:. .. , .'' ·.),_.,. • .. ';•.: , ·- . - . _... ; . . -~- - ':'. •·'. ~ 

-··.·:·•···-·:· 

! . ·-: ·- - . • '...'' :, ··• -·-· •. ,- -. ;- : '::c- .:.. • • ;·,. ~-:, . , ... :,:~. i' •• , ,, .- •• ;. • ....... 

·-f~ ' 
• I , 

,<L--· ~ ~ :· 

•• -,, ·-The''launc.h resuited fo .. a.~~iood orbit.with the following parameters: 
•• '" • .-._. •."z .... • ... ·_;. • • 'i.· '?_)::Ap.~g,:·e_.·.~e.·/:·.•::sol.'·4· r-iM.'i_:' .. ·'._:, ... ::.,_ .. ··. > .. ••• '.· · . . : .. , · .. '· :· ,i .. •.• • ·•.,·<:·.' ··-·. ,·:~'. '. •• •. 

"'"'' ·• .·: :··. ,,' .. ·. - .. • ::. '; .:,. :_;.:'·_~\:: :~-.•· :· ·--·::, •• , 
• • · · · ·., •• • ., :.i:~~f:~:io~~07~. ~~ ~egre~~- .. -~' .· · '.: • •· .·.: }t<',?:f:_". : 

Perio.d: • 1°03. 466 MIN .. ' . ; ·, • • •• 
·, ' 

• "' • . .· .... ,. : . The orily,,,vehic.le ·faci:or::~_hich W~~--·n~t nominal_.w~ s that in the 5 7th.· . 
--· • ·: ,.•,,i.··,"1 :.•'" ·-: ·.,-- :·« ··•:-·'•' • • _ ..... :,if.•-•.. ·• ••• ~ :- ,. ·!~:· ., .. .· .. • . . .. 

,. 
..... ·.-· 11 

. ·'. ' 

. --revolution (REV:·S.,?), ·the·Agena-·apparenqy_,,:exploaded. - This anomaly has caused 
·considerable·· conceril and;ra:i.sed·severaf.question·s. wh:i.s::h may never be completely·· . .... 

::•-•·•• • \ ~* I ........ •-• :~ ... ~ 

':,L... .. '-'• resolved. Undoubtedly, :steps .will be taken to avoid a similar occurrence on ... -··· 
.:~, ·- . ·- . .. . ~ . .. .. ~ . - • . " . . . . - . _· . . 

futur-e· Aqena. ,launches-~·~ • ·.· -·. ., • .,~. - ~•-~ ... , •. . ... c. __ •. .0 ... .- .••.• 
- . . - .\,<,71:la,:!,(...,-Y,' 

i • ; ' .. . · ·. · . . . . ,· . ··.· · . ,,,_-'/ ~ (:t·;~J'\=' :• · .. ;)_ \A.-f;t ~ <w.-• ~. •·7•:-'i: .. . .· . . y C) , .. • •. . • , •. • ••• ·:. •• . ;: 
-~/ L .. :· :_ .... :\' .. ;•:' :_ '.-,~; :··_.. ~ ~{S,pac~craft ~P~·s;irig:~.: Sbcty~pJ~;rnimites·.and ten seconds (66:10) aft~ir. • ··"' 
-'.'.<·"· . :- -···· ,:- ••• •• • .liftO:-,bff;the•;;:four primary ·spacecraft·::were 'simultaneously- separated from the front ··•.. '~;-
?{-:•· · _. ::· ·,: _: .-'.~: ·eficfof the-·:s:tabili~ed}\gena~veh1tie;'witrtcalibrated ·s•prings. • The· relative ,. • • • " 
·;J ... /·. ,~· \'.'·. -~.,:. __ Jeparation;\/elocitie·s· were·'chosen,to·r~s·uit in the four·spacecrafr-arriving •at · 
: ,, •. .-· .··.-,,-;,.': • their opti~um··spacing appr:oximately cme'month after launch. . • • • .· 
r: .. p,!; - .· '=,. t"- : . ,,.. . . '..,;· -. . ·.r1,""" _. , 

. , . ~-· .... One .of the-reasons -for ,using 3-Axis stabilization on the spacecraft of 
• •"' !' • . .. ~.-'•·- • - . ; -· ,.. . -· . ' , .• '' ,', • •• .~ .' . • . : 

this M'is,sion,, is· that it pr'c:N'ide·s·'a ·stable· platform fro"m whlch the· microthruster 
. . .. . sys't"ern can·bEi'. op.era fed~ .. Th~ cap~biiity thus. achieved .is the option to increase ,' ·• . ··r . , 

:'·:;·~ ·· ,,: .• : .• or decrea·se th'e, orbital v'efocity .,of ·ea·ch ,spaceqraft .. Since all four spacecraft were 
.,.,,,_.~_. lnJ~cted into'orbit by th·; sa .. ~~;~~·ehkfo,'th~y,ar~ ~11 traveli~g at the same speed, 

' • (appi6x·i~at~ly. 2·4jooo ft/seic) .>;The::~pa:·~ecraftrl\i're. first sirriultan~ously separated 
. with in.divid~al ·c~librateci _spri:hgs ··of different ~'nergies. (See Appendix .2 .) . The .. 

~ ,:> ' • .,. • • - ' • • .,.. ' •• ,. ', . ' • • , .. ·":: ·, • •• • • ~· . •• • 

_,, •• • • fou( spacecraft the·refore drift a·part at a· predetermined rate and When they reach 
".··_.Lr .. ··: •• ;. ,,.. the:{i~sired \separ~'t'ion "distari:~~ ,:'th·e··m1~rothruster system is activated in such • 

·, ' a dfre'ctioh. as to. cahcel-the:ir vary ''smau·;differences in velocity. The differences 
• ,-~-;·: : ·' '· ·iii: velOcity ,ate ·typkally ·o~ the ·orde'r of :o :1 ft/sic~ At the end of th.e thrusting : • 

' ·('·' •. ' ... ·, ·.·' ••. ,,,. .,... . . ' . ·: .. ,, "· ;. "- . . ·'·· ·,, , ' • ' . . 
. , , period~- the spacecraft are the desired distances apart and are traveling at the 
c- .:.... ' s·arrie-·speed. The delicat~:_balance{o'f th.e.'.'parked II orbital spad~g will g-rad~a-l_l_y_: __ -.. -.--._.--""'t 

~ ! -. . • 1 .:-- _ .•. : ~e.Qrad~-.A~-~r;e, s~~se'<?r~ft,_(i(~!f.~,~te,:~(-.sH~hqy mor~,lJy a~_ro1yna_p)iC drag than its m<:ite.s~ .. 
,: .1 . - • The microthrusters:= •,A,ill. be. used as,. nece·ssary to correct for spacing errors. . ; 
..• _:.L-.---_. - ·- /]:_::._. 0-~- ~ ~~----·~--· ·-":--'~---•-- --=-·--:7'~;--·-~- • ~--.. ---~~ _.:..--=~~--;:.._=-=:,=---~-~~=~~-=~-:-~.:-- "7' ~-~~-----"-,------~---~-. -~•"~ ___ _:__ ~-~--- -~~:::::~;_ 

' > • 
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IL DESCRIPTION OF THE BASIC FUNCTIONS 

A. Four POPPY satellite spacecraft ·developed by ith~ :Naval Research . 
L;1.boratory were launched from the Pacific Miisil~ _Ra;mg;e on 30._September 1969·. 
These satellites are .for use in the program •11 c 11 (P'OPPY} SIGII\TT data colle~tion· 

• effort, arld will .be known by their respective noin_e;~cliytt!Jl"e as 71061\. {ALPHA), 
7106B (BRAVO), 7106C (CHARLIE), anc:t~71-06D (DELTA)'/: , • , • _ . _ "" 

• . . . • • . .// \l\'v~'!;r"~J\) • • • ---... ' 

· B. The four satellites are designed· with a t-ota-l o:f~B-2- ELINT collection bands 
. ' . .• 1 • 

to fulfill two basic requirements: ':; 

.• • · 1.. Early recognltion and location o(major weapons systems w:i:thin 
the denled Soviet and CHIC OM area-s ~ .' · • • :· ., > -·- • :- . :"-~- • 

i 
I ..... 

2. Provide pararnetri.c measurement·s through.which one may detect,.in 
any part of the world where cr.i.si~ sit.u,.ations inay de·vei;p,the .'i:1dvanr.:ernents ii-i. 

radartechnology which may be applied to fntr0 w98o6li and ;pac0 sjstems, .• 

C Q Mission 7106 capabilities expand on·POPPY~s proven and highly 
• ·successful h.istory of satellite design ~n-d .. data .. collection ·:in --;~·uppo:rtof the 

··.following intelligence prioriti.es: · · -~;:;: • • •• :~.· •.• -~ ·: .. -r-• 

'"··--.· 
l. •Timety discovery of the existe11.ce of previous'ly- u.nknowri" emitter 

.. ·: ' . 2o. Tech:nicnl asseSS!llf.:1nt of..r1ew sul,\-systel!D;S to:ascertain their -·~ •• 
function,. capabilities and limitations':before they are'~deployed into a major; 

; overall weapo"n sy::;tem .,. • • ... • - , -· 
di:: . • • 

.. ··•'• 

·. .. 
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3. · Electronic Order of Battle (EOB) surveillance with a timely periodic 

determination of the locations of known emitter su.b-syste·ms and sampling °b'y • 
geographic area to disclose a measure of the activity level as well a.s the 
inter-relationships and usable patterns of these sub-systems relative to the 
overall weapons systems. 

III. OVERALL OPERATIONAL DESCRIPTION 

Each of the four spacecraft of Mi.ssion 7106 is equipped with at least twenty 
EI.INT data collection systems, any c.ombination 'of :'."Vf'~ich may be tasked at 
one timeo 

Each of the 82 ELINT collection ba0ds··.for Mission 7106 employs carefully 
.. calibrated and well documented rf band . ..,.pas s filters which •. define the particul~r 
'·_frequency spectrum and response characteristics. • 
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V. SPACECRAFT CHZ\RACTERISTLCS 

A. Physical Characteristics 

All four spacecraft util.i.ze the same general struciure as employed for 7105B, 
7105C and 7105D. The 7106 structure ( Appendix SJ.) can be clescri.bed as a 
12-sided multiface, 27 inches in diameter and 34 inches high. The spacecraft • 
weights are as follows: . 

1. 710 6A-----2 35 lbs. 

2. 710 613------2 2 3 lbs. 
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I . 1 - .. . -[ J e,.' • 
7106B------ 2,47 lbs. 

. • [J'l:. 
4:; 7106C-----·235 lbs. 

The colle·c9on antennas are located symmetrically around the polar a·xis at 
various latitudes of the spacecraft. In addition to thes,e receiving antennas 
there, :is a turn:;,ti.le array which i.s deployed _dowriward toward the earth on the 
end of a four foot -poom. Thi.s turnstile antenna system serves the two data 
link trans rnitter_s and ~provides an omni-directional radiation pattern . 

A second turnstile antenna array located on the north (upper) hemisphere 
of the spacecraft is used in conjunctio_n with the Telemetry transmitter as well 
a,s with the Command 3eceive:r:_. 

' Solar cells are located in three circumferential bands oriented at the + 2 o0 , 

-- + 45° and - 2 o0 latitudes of the spacecraft o 

B. StabHization 

Each of the four spacecraft is equipped with a Three-Axis Gravity Gradient 
System {GGS). This system has been successfully developed on the POPPY 
program and it saqsfies the following requirements for the POPPY system: 

1. A stable, earth centered, satellite for mounting the horizon--to­
horizon ELINT, collection antennas. 

2. A proper alignment cif the solar panels for optimum battery charging 
capability . 

3. A stable flight-oriented platform for the mi:crothrusti.ng operations 
used to adjust satellite spacing o • 

C. • Thrusters 

All four spacecraft have the ammonia vapor microthruster which is very 
similar to the system us·ed so succes·sfully on the _710.5B spacecraft over the past 
two years. This system coupled with the 3--axis GGS system will permit maintain­
ing optimurp. spacing between all four spacecraft for the entire useful life of the 
mission. This system provides a very lov, thrust to spacecraft in orbit without 
disturbing the gravity gradient stabilization. The thrust leve-1 is in the order 
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of io micro:_pounds and ls produced by extiausting anhydrous ammonia g,fa 
through a nozzle. -There are two c0mplete systems· on each payload; this provides 
either fore or aft thrust capability 'tor· redundancy when used in conjunc::tion with 

• the yaw maneuver. The two systems share a common t~nk. Each syst~m • 
consists of two valves, two plenum chamb~~s I three pressure switches and a 
nozzle. The electronic control consists qf an 'on_-off relay I a cycle rela'y I and 
a transistor switch. Each nozzle has a. 4· Y'att heater which decomposes the 
ammonia vapor exhaust and increases its. spec!fic. imp~_lse. These heaters can 
be turned on or off by command. < 

. D. Thermal Design 

• All surfaces of the spacecraft not co~ered with the s·olar celis are covered 
with a vapor-deposited aluminum and then' coat~d :'with-~ layer of vapor-<leposited 
silicon monoxide to provide a second surface mirror .. This passive thermal 
design will ~eep the spacecraft el~c.vonics at~ _t~~perature v'iell ·w:lthinthe •• • 
- 10 C to 6"0 C range for the sunlight _condition of the normal POPPY orbit. The 
electron.ics temperature range exp~rienced- operatiori.ally·:1s "approximately + s0 c 
to + 4s 0 c. • ,i-1 ___ : -~/. • ' •• -~. : 

. . . 

E •. Power Supply . . (,- ·.~· -~- '·; 

• . . • . ••. . . . • • . . . . . ' • . . \ 

; 
_i 

• 1 Th~ power supply system co~sists _of a~-18 cell, ni6~~l-cad.1rriium battery~ ... :.\ 
pack w1th a 5 ampere-hour capacity which is recharged through 9n ;array of . • 1,l . ::/: 
:_solar cells. The solar cells are mounted ·on the main body of. the· m!iltifa.c'ed • · • .. ·:." •• '-' 

• spacecraft so as to optimize spherical~•s.yinmetry :·a.'nd tti\is ·inin~mi_Zff var_iations .. ·;. ::,J j 

in power due to sun orientation. The solar cells··pro·vide -~ pea.k :p.ower of • • • : l ·,-:· ··,:) 
• approximately 24 watts which in minimum· sun is/cirpabl~::of suppo'rtinCJ ·c:m •• .,' 
average load of il watts. Thistak~s .into-·acco~t-.the eclip;e factor, recharg.:.. 
Jng efficiency and variations in sµn ori~ntation :. . '"· · '.::' - • • 

• i 

· - The solar. cell r·echarging system is ._desig~ed to d.upport a 50,. percent•~--
• t' • . ;-:. ... -. ~ • . 

. ·: operational tasking duty cycle which prQvides the "capability 'for. continuous 
•. tasking in the ·northern hemispher~{. • · • 1 .·, • • >·' • :.· 

_...-->.,1'-··,.,, . • •• / -. 

f. Command and Control System • j ' . · . , '_"·. ·. . ·: ·. . 

. • L The command and control s .stems· used m··the fo~r--sp·a~ecr~ft for 
Mission 7106 are similar to those.bse_d lri Missio~ 7105 ,with the·~ important 
operational. differences listed below: • ·::?::";'t"-;': ...... _.'. . ~:-. 

: ·:1i~· · . 

·.•.: , j.1.ANDLE .VIA BYEMA}fCONTROL SYSTEM.:~ . 
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iOF m ... ~ UHrE VIA BYEIAAN CONTROL SYSTEM •.. · ,_. - .. 

a. Th~ number of .individual commands that can· be sent' to each. 
spacecraft has been increased from forty to eighty. ' . . ... 

• b. A different "RESET" tone pair is used ·for. each spacecraft as 
compared to the previous P.OPPY missions which:·had a·:~ommon RESET,and all , · 
spacecraft within range of the command),igna(~ould res~t even though the reset 
was desired on only a single spacecraft. 

. 2. The on-board timer. is programmable. so ·that the execution:·of all_ 
ELINT collection commands may be de1ayed in IO-minute increments for up to 
140 minutes following the command being, sent to the spacecraft. 

3. The duration of operation for the ELINT collection systems is either 
the normal SO-minute cycle period or a· new period·.'-of 20 minufes. · This 20-minute 

:- cycle period is for use in the engineering,,evaluat:ion effort at.the domestic R&D 
~ \' site a~~-----cr------------c---1 ··:_ - _ ::· •• ,··. - -_ •• • '. ..-_ _ - . _ 
;___. -·•-- -- ·- -~~---.a.--.~--- -- •. --~·-- - -- '.. ... ,: ..... -~· ·- -----. _:,.__:.._ ~--- • • • I • - • • . . • • ••• • •• -------- -··-· -----·-·. ---

. : 4 .. For back~up operation, the tirri~r System 2~n be '6ypas~ed' 'thus 
l.... .. _ . . • ""'··-- .. -- . , .,: ; . ' - ,.. . '. :' -·, .... • ,· j1: .... , .. . - • 

; 
I 
~ 

' 
-

I 

i 

t,,.. 

L-
.. 

r 

L 
-· . .. 

r .. 

_°:llowing any combination of ELirT ba~ci_,ir to b_e t:ime~ ~n a:~d o,ff orily b'y direct 
commands from gtouml. stations!_. In this-:mode'; the.6111;.:·reset ~'-~ailab'le is a· 
66mmari.d transmitted from one of the POPPY co~mand st"atio~s (no timer-a~tu~t~ct' 
Reset). 

; 
• ' • _________ • __ ·:--~.-- -· -- ··: ' - -·-- ---.--. -/-; -.-;--, ~.,.....~:~~ --;-·.-···--::T.-::-.,;---- ---:---- =-~.,-•~-r -.-------- -·-,--• · ': ~-- · 

G~ _ Telemetry System .,. · ·, . 

• • The bons.ekeeor·ng telemetry dn,all f~~--~pacecraft is, -~~.e~~-~~--­
c--=.--------.----~-~~- t~pe a~_pppo~ed:to_ tl?,e:analog syst.em._.U~ed_ in._ Fpe pa~t~ 

The analog system 1s re a med as a secop.dary or back::-up system and will be· ,._ 
· used for read-out of the spacecraft engin"eering:iS~atus'.by. those stations which • 

. 'are not yet equipped • • - ssar "d~;omm~tatfon_:equipment. :Th.is .• 
system samples~:-----;:-.:--=---=-:~~-=-=::-75:~ ~~ -~ -= -=~==~~ .iriputs': cyclicly. ··Typical,, 

~o_f_t_h~e analog inputs are the spacecraft;.tempera ures at::,vado~s c'ritical· ''locations, -• 
the battery-bus voltage levels, pressure SE,-nsor values",· etc~·-_·.Typi6ar of the····.:·• 
digital inputs are the/ ~ ~- j~o~ 'th~' c~m,mand .sysf~r,n. ~-: 
which describe the state of command with regard to the_. ELINT systems. Almost 
all of the digital data.is availablein''th·e:,,analog s·ystem'as a back-up~·:··see" '-,. 

Appendix 52 through 59. The mcist significant 'improvement which results from<. 
use of the!..-c~____J~elemetry system is the::·reiativ_e speed and reliability with which 
the grouhd" ~tation··operator can properiy and sa'f~ly·command the spacecraft and J.. .. . . ' . 
v~rify the. entire command system status. 
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TCP sT~-HrDLE.v~ BYE~N CONTR~L~~STEM .. 
I. 

• .• .. - .. ~ 
H. Transmitters • < ' -

-:--

1. Each of the spacecraft employs· three transmitters, one for ·telemetry 
and two for ELINT data transmissiono The frequency and radiated power of each is 

• tabulated in Appendix 60. It .should be understood that all the power levels, 
given in the table take into account all losses between the transmitter and 

. antenna. These include insertiof1: lo_s ses of filt'ers, hybrids., isolators an<:i 
transmis·sion lines. • • •0 • ··- _,. --- ~-===-==-==-==::_:_=-:..::_:-_:_ _ _____: _______ ~--------~----~ 

.. 
•-.---,.• -------•~.•-.---••-- •. ·r - • • • ·•' .,, - • ·-•·• •·• ••·• •~ - •-- -- .-·- --· . .. : . . . .,/ ··--

VI. MISSION GROUND STATIONS 

·A. Ground Based Data Receiviri_g Systems 
,,,-·· 

0 0 • - //I • 0 ,0 • • • 0 ·~-• 

The pulses which are transponded .. from.Mis-sicm 710·6 via.the two.data. down-
link channels from each spac·ecraft: a~e\nter.ce}!)ted by a chain ofC]POPPY. 
collection sites situated around the ·sino Soviet ·slo~ ia._nd-mass. These da·ta. 
coliection sites ·a.re equipped with ,tw"o identi~al analo receiviri 

.--:---_-c,__ o~_ ni°plexes . 
. •. • equipped wh--r..----rn,z:,.----.r.,,......,.,...,..-TT~..-,,.,.._.,m,,,p"'"· ne~xr;J.:r;r:JJ"ff~cf'I!J!Jlj_"Jl'&.=-.~.f:SIIirK'ffi;f>ir.ii"lfcP~~l h~ 

:_. spacecraft for ·operational ta·sking. 

.-.. 

r. 
I 

i 
-~-

. I !em_ploy Field ~~-~itiz_.i~g .. Sych--.~=--~-----c-c.---_ ~.,.,,----,--~ -. -._ :-:--•• __ ,,-:--;·.~=:•."·~·,=_--=_--_,__,._:.,_-..----.--c--~--=-··=-=~--'---.. _: ._: •• -_· _; ___ _ 

t • 

' L--· 

r . 

L 

L 

:·•··. 

...... 
•,.• 

B . . Station Locations. 
) •• _,..! • 

'•· Mission 7106 Ground Stations toi, rece~ving th~ POPPY. data are located' around" 
.. the world as follows : · ·" 
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- Top·3r:cRET ·- HANDLE VIA BYEMAN CONTROL SYSTEM 

Co□on~ro; Interro ation StatioriS. are c~~located With ·thO data 
receiving complexes at 

• The POPPY receiving site inL__ ___ was phased ·out irt October°l9 69 and • 
the load from this vital data receiving site will be transferred 1:·ol L · 
until a news ite .location can ~e obtained .. At_.the present tim_e ,. t~e j J 

• • site is under study for potential installation of a· semi-unattemled receiving -·· . 
''"· system which will allow the POPPY system to operate efficiently, with les·s 

impact on the overall station effort I. especially during "ALERT II periods .• 

C. Antenna System 
.·. . -

.The ·satellit~s of MISSION 7106 are track~d manuaily· .in the sam~ manner 
used previously, i.e., by observing the predicted a~-i~uth and elevabon versus 
time valu_es promulgate_d by COMNllllSEcGR1f" • • 91_ great'as~i~t~rice to_the ,. 

. ope:at_or. 1-s the monitoring of the -l l-~~a_nr1~l ~~1ch _ is contmuously • 
r • rad1atmg "housekeeping" data. - •., •• _____ ----"-

-: ---------·----~--.---- . ______ ,_ __ ---·-- ·- .. -·· -- - ~--.-~----------- -"--~- -- -- ---------r .. --_, .... __ -- --. - • 

L Two high gain antenna arrays a.re l,lS-~d at-each d~ta receiving stat'ion,to. 
re.ceive all four spacecraft· sirriultaneo~sly. ·.These dnte~·nas·a·ie re"rnote1y _· 
steerat>le in elevation as well as azimuth~ 

r'. 
I 

' I 

L..... 

r -

L 

L 

( -
• I 
L 

L 

L 

:[·-· 
. ' . 

• - •'O l 

. : ... .. • , . ' 

In addition I the Command-Control Stati~ris ha: v~ :a third "A:3 - EL." antenna 
used for tracking, receiving telemetry\ :and t'ransmitt~g. • -.,.,- •t· • • •• ,, 

/ 

. D. Receivers 

The DATA RECEIVERS utilized 1 
, the special purp□S-lA Receiver A;t'VU 

also be used in by Feb_ruary, 1970. 
. . 

••• , lare. • 

same .type receiver will 
i • 

. ~,-; 
• ' 

These are. custom designed solid _.state pulse r~~eiver1~.-which· are synthesizer-
• controlled I have linear phase r~spon~·e·, -and.a unique auto~atic noi,se control • 
·system. Each receiver is carefully-calibrated to efi~.inate. •' 

• rl<1-:_· .• •• • ••• .,, .... -- ·:•.~ 

in all of the data link rece.iving channels. ••. • • · ·:.'----------~----" 
• " • I 

Each rec~iver incorporates, an Analog ,P.roc~ssi~g~ Unit. 1.(APU) which accllrately ~· 
establishes·. the fifty percent amplitude of the recei:v¥d data pulse over a wide . le. 

J··: range o(signa.1 input -levels.· For each input p'ulse·, ~ -c1ean:,. noise-free pulse 
is .generated for use in the digitizing system~.. • • 

.·; 

·_.,:••, 

,• ,'•, 
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'f Or' ~rnrnnm Tr_NDLE VIA BYEMAN CONTROL SYSTEM 

The ground· station atl • ~s equipped with a simplified model of 
RS-1A receivers without the self-contained APU, since this station has no 
digitizing system. 

is currentiy using R-390A/URR receivers, but this station is scheduled 
to~c_o_n_v_e_r_t to the simplified RS-1A (without the APU) by February, 1970. .. ________ _ 

• E. Data Recording System 

The Model GR-2800 magnetic tape recorder built by the Consolidated 

Electrodynamic Corporation is presently being used throughout the POPPY Mission 
Ground Stations and will be ava.Hable for MISSION 7106 data recording. This 
machine is a basic 100 kc (at 60 ips) ins_trumentation type seven track magnetic 
tape recorder. Provision is made for FM type recording of four-tracks of SIGINT 
transponded data utilizing tracks #1, #3, #S, and #7, and timing information on 
tracks #2, #4, and #6 using analog electronics. The center frequency of the FM 
carrier is 54 kc at the 30 inch-per--second tape speed used for the recording. 

. With this tape ·sl)eed, and the use of one mil·-thick 1/2 inch width magnetic tape, 
the total recording. time on a 14 1/2 inch reel is 48 minutes, which is more than 
enough for recording the data from two satellite pas sages o • 

F. Timing System 
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G. Digitizing System 

Field DIGITIZING SYSTEMS have been operational in since 
June, 1967, an station since April, 19 69. 

• The station at c=Js scheduled to be equipped with the digitizing system 
in late 1970. The pace.-setting aspect for this schedule is the site modification 
necessary to accomodate a system of this size and '?omplexity ~ 

The field digitizer system will, in addition to improving.the overall data 
timing accuracy, enable the full utilization of all four of the Mission 7106 
spacecraft simultaneously. Each df the site.s has extensive analysis capability 

• to assist in the re1:ll time aP.,praisal·ofthe data .. This provides a potential for 
a quick reaction alert capability within minutes after a new or unusual Signal Of 
Interest (SOI) is· detected. 

VIL DATA PROCESSING 

.. - . 
VIII. OPERZli.TIONAL PERFORMANCE· 

. . 
MISSION 7106 is designed with an EI.INT Collection c;::apability surpassing• 

all other POPPY systems. Dual frequency coverage has been exte~ded to include 
the entire frequency range of 15 4 MH3 to 10,000 MH3 and' also a· small portion 
of K-Band. Quadruple coverage is provided in a considerable portion of this 
spectrum;· 
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POPPY systems inherently measure 'Pui'se: Repetition~-.I~tervai"- {~RI) a_nd 

L 

J Jwith accuracies far surpassing those· realized at conventional 
ground based intercept sites. PR~ is measured and reported to better th?-1~---~ 

I 

I 

L... 

The outstanding level of POPPY system. performance is demonstrated by the 
fact that in each intercept band every known. radar: of sufficient power level has 

• • been intercepted. 
:- -.. ---····--·-- ...... . . . 

..... MISSION 7105 (launched in Mc:1y, 1967) with two and a half years in orbit, 
•. ,is still operafional with no measurable d~gra.dation of the data. • • 

. -. .. -· - _.., --- .. _ - . . - - . - - •••• - • ··-· --. .:...-- ... ·-· . ·- ·:·.·. - -- ... - ·- -- .. ~ I 
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After the first two ~onths in orbit~ MIS.SION 7106 enginee~irig evaluation • 
and operational tasking s·how that all ~2-·ELINT Coll~ction bands are performing 
properly. • -

IX. - COMSEC PIANS -. -~-...... -
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. . . . .. 
MISSION 7106 FREQUENCY COVERAGE AND TRANSMITTER PUIBE WIDTH ASSIG~MENTS 

X-MTR& · X-MTR ~ 
BAND PUISE BAND PULSE 
NO. A WIDTH B NO. C WIDTH .. D 

1 15 3. 9 - 165 . 8 153. 7 - 16,5. 5 1 153.8- - 166 153. 3 - 165 
2 HiS - 200 * 164 - 201 * 2 164 - 200 * I 164 •. 5 - 200 
3 i99 - 242 199 -:- 242 3 ._240 - 352 • 242 - 353 

,.. 35 0 - 450 
·,. 

4 ~so - 45·2 * 347 - 452 * 4. * • 35.0 - 452 
5 450 - 550 450 -: 550 5 -· - . ' - -
6 550 - 650 548· ._ 6'5.2 6 548 - 652 548 - 652. 
7 648 - 822 650 - 822 7 836 - 971 * 8'36 - 971 
8 818 - 923 * 818 -·923 /* .8 1082 - 1203 1080 - 1203 
9 923 - 1093 * 923 .-.1092 * 9 · 1200 - 1808 1200. - 1810 

10 1790 -:-- 2100 * 1790, _. 2·100 * 10 179'3 - 2102 1790 -· 2102 
11 2085 _. 259.3'. 2085 -._2·59'3 11 2080- '25·95* 2080_ - 2590 
12 2557 - 2693 2557 - 2°695' 12 ,. ---

-13 2677 - 2930 2673 .. - 293·0 13 2680 - 2930 2"fr75 - 2928 
,, .. 

14 • 2922 - 313.7 • 2923 - 3125 14: 2920 - 3125 2920 - 3125 
15 3105 - 3315 3105 • .... 3315_: C 15 3105 - 3320 3i05 - 332 3 
16 5220 - 58 75 5235 - 5910' 16 , 3275 - 3615 3280 - 3615 
17 582'0 - 6790* 5800 - 6720~ 17 

: 

359S- - -4050. . • 
3595 - 4050, 

18 8580 - 9360 8560 .- 9380 18 4.010 - 4880' 40.2'0· -. 4870 
-19 9:315 - 95 70 9305' ~ 9550 19 .48-30 - 5.2 60 • •' 48,25 - 5250 

•. 20 9450 - 10, 040 9470· :-- 10,070 20 66'90 ---7350* 6675 .-· 7320 * 
... 21 7.300 - 7915 * 7290 - 7_925 * 

22 

I 
7860'- 8.600 7880 - 8620 

-·· 23 14750 - 15110 114595 - 14970 

* Calibrated for absoiute .signal level m~asure~ent:·· 
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.I. 

.. 
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_ . .II. 

.. 

.. 

III. 

.. 

.. 

IV. 

. ' ,_ 
.. 

·.v~ . 

. : . -·· .. 
·•_, 

7_10_6.A 7106 B • 7106 C 7106 D 

RF BANDPASS (MHZ) .. .. 
,. 

·-
3 db ·- i53 .9-165. 8 153.7-165.5 153. 8-166 153~3-165 

. . 
10 db 153.2-167 15·2. 8-166.)8 152 .7-167.2 152. 4-16°6 . 

-
20db 152.6-167.6 152.2-167.5 152. 3-167. 6 152-166. 7 

SENSITIVITY: 
... ,. .. 

SYSTE;M ·- .. . . 
- .. ---...... .. ·• 

EFFECTIVE I 
J 

T°HRESHOLD 
: -38 ·' ·.:.39. 5 -43 ·..:43 

SENSITIVITY(dbm) .. . 

'POWER DENSITY -72·. s' · -74/:. -:-.77 ~ '· -77-
'(dbm/c~:a) .. 

..... 
' 

.. .. 
ANTENNA SYSTEM: 

.. .. . . .. : ·.:· . ,. .-.. 
:,··.-· . .. 

.. 
., ,/ .. ; .• 

TYPE 
.,, ... -~- •. 

MONOPOLE ARRAY 
~---. 

/ .. .. -
. . - '• . .. 

PATTERN 
, 

OMNIDIRECTIONAL •. .. ,. 

I GAIN (db)""· o.·, .. o· O· 0.-. . . 
... 

·.X--MTR. & PW 

PULSE WIDTH 
(µ sec} 

.. 
I . 

.. . . 
•. 

OPTIONS: PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 

. - .. ' •• 

. ':- .• ,.1 

... 
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, .. MISSION 7106 BAND 2 .• 
1-,, • ~ _..- . 

. r ·-: 
i . \_, 

I.··_ • .. 

r - .. 
. I ·, .. 

L-_. 

f -

L 
r 
I 

• i . 
L- ··-:.· 

L 
I 
I 
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I 
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I..-. 

I 
'-- • 

I. RF BANDPASS __ (MHZ) 

. 
·3 db ·-

-10 db 

20db 

II. • SYSTEM SENSITIVITY: 
... . --~- a ---~ 
EFFECTIVE 

I 
I 

,THRESHOLD ; 

.SENSITIVITY (dbm) 

'.POWER DENSITY 
(dtim/cm2 ) 

·.III.ANTENNA SYSTEM: 

• ,·TYPE 

. . PATTERN 

.. . GAIN (db) 
.. 

IV. X-MTR. & PW 
., 

PULSE WI_DTH 
• (µ sec) 

·7106 A ·7106 B 7106C· 

.. 

., 

165-200 164-201 164-200 

., 
163-201 163-202:5· 162.5-202 

161.5-202 161. 5-204 161-203 

••' 

-4'f. -'46._ 5 -45.5 

·--so -:-80' 
.. 

-78 .. . . , .. 
. , 

;:,: •: .. . , 
,/ •• 

.. .. 
,. 

/ . 
- _/,., • ,• 

- ... MONOPOLE ARRAY 
. . . .. 

.. .. 
. 

OMNIDIRECTIONAL 

.. 
0 •. . .·. 0 0 

71-06 D 
', 

1645-200 

163-202 

162-203 

-46· 

-78· 

. c--_,_. 

0 

v. OPTIONS: PULSE WIDTH OR S(GNAL LEVEL MEASUREMENT .. 
I 
I 

---. 

t .• 

·• I . 

I.-

. . . . • 
. ·:,. 

. .,. 
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L . • MISSION 7106 BAND 3 .· . ,.. . • ' •• • ' ••• 

r • .. : 
I 
I 
I- --:-

r -

l 
':-·. 

r· - .. 

L· 

. -; ' . . ...... _ ... 

·L-··-...... '··-.·, .. 

I. 

.. 
.. 

' 

II. 

.. 
.. 

·III. 

'.·IV. 

., 
.. 

RF BANDPASS (MHZ) . 

3 db -

10 db 

20db 

SYSTEM SENSITIVITY: 
- - ---~. 

'EFFECTIVE i 
THRESHOLD 

·_SENSITIVI_TY (dbm). 

'POWER DENSITY 
(dbm/cm2) 

AN TEN NA SYSTEM: 

!I 

TYPE 

.. 

PATTERl'-J 

GAIN (db) 

X-MTR. & PW 

PULSE WIDTH 
(µ sec) 

:' • 7106 A 

199-242 

19 7-2.44 

195-245 

.. 

-47.5 

-75 

. 
'. 

- . / -

, 

.. . ·-
0 ... 

.. 

.. 

_; : .. • . 

.• . . . 

7106 B . 7106 .c 
.. . . 

,, 

199-242 240-352 
.~ 

• 198-243 • 239-353 

196-245 233-357 
.. .. 
' 

' 
.. 

-47 ·-57' ;· 
'• 

.. ,. 

-74. 5 -84 .. .. , . 
.. 

/ /:_•_; .. __ .::: ,. •, .' 

/ 
/ 

/ . ' 

MONOPOLE ARRAY 
'• 

•· OMNIDIRECTIONAL 

. '~ 

0 0 . . 

.. I 

' ' 

7106 D 

'242-353 

240-355 

234-357 

-60 

-87 

.. .. -
.. 

.. 

.. 

0 

v. OPTIONS:. ·, 

PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT -

. - . . . ----~ .... , . 

• L •. ,· • : .• • ~, . , \.< i ,~- -~,~i~- •. • • )?.~:.:',. :f :· '> tpp~.ndix 9 .. 

.r-./ ... , ..... ,. .·-... .... ··•· .. · ..... 

L 
r -
i 

• • • I • ;•, • • • ~ • • • • • 

. . . 
. •··•. ' .. • - ;, ... 

.•. ,·: 

-~ .. 
•• .. HANDLE VIA BYEMAN CONTROL. SYSTEM 

i .: • ' 
I ••• '• •• . . . '• 

• j '· 

' ·: .. ·:, •, . . :.:.. . 
. ... · 

......... ; .. 

. ,.: ,, 

. . 

,•,·· 
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·, . ,. •,. 
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·; . . ION 7106 BAND 4 . • ••• 

f 
L 

L... ... 

I... 

' -- . ~~--·-· 

r • 
I 

..... 
r- . 
I 

L 

..... 

. I. · RF BANDPASS (MHZ): 

STD. SENS ... 
. . 

3 db 

10 db 
·,· . . 

•' 

20db .. 

HIGH SENS. 
. .. 

3 db 

10 db 

20db 

II. SYSTEM SENSITIVITY: --- .. 
•• EFFECTIVE 

\ 

THRE;SHOLD 
. SENSITIVITY (dbm) 

. . 
POWER DENSITY 

{dbm/cm2) 

III. ANTENNA SYSTEM: 

7106 A 7106 B 

350-452 347-452 

• 34 6-454 344-456 

340-459 339-45,9 

.. 

NA NA 
., 

NA NA 

NA NA 

,'. 

•' 

-48 ... 5 -.48 
.. 

-75 ·-74. 5 
. 

. 

: 

7106 C 

·• 350-450 

345-455 
.. 

336-462 

. . 

NA 

NA 

NA 

-56.5 

-83 

TYPE MONOPOLE ARRAY 

~ - f •• 
I 

L... 

r . 
I 
I .._ 

IV. 

PATTERN 

GAIN {d.b) 
.. .. 

X-MTR. & PvV 

PULSE WIDTH 
(u sec) 

OMNIDIRECTIONAL 

0 0 0 

-· 

7106 D 

\ 
' 

. . 

350-452 

340'-453 

335-460 

l ... ' 

351-449 

348-451 

337-455 

.. -. 

0 

v. OPTIONS: PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 

I 
I 
I... 

.L 

CW OR HIGH 
SENSITIVITY 

NOTE: The CW option produces a ·2 50 p. p. s. output when a CW r-f input signal is 
present. . Appendix 10 
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I .. •• · ··MISSION 7106 BAND 5 
j -7" · ' . 
I -.- .- : 
! r • • i 

r •. 
I 
I-

r • 
I -
I.... 

r . , . 
' 

., 

. ! • 
L·. L--··· ..... 

,: .. ! ... 
. . 

·i 
; 

; -··· 

J. . 

·II. 

', 

III. 

: 

IV. 
.. 

... 

, .. ·. v. 

. RF BANDPASS (MHZ) -
3 db ·-

10 db 

' 

20db 

SYSTEM SENSITIVITY: 
-· /"" ' :-EFFECTIVE I 

THRESHOLD . 
SENSITIVITY (dbm) 

'POWER DENSITY 
• (dbm/cm2) 

ANT EN NA SYSTEM: 

·_ TYPE 

PATTERN 

GAIN (db) 

X-_:MTR. & PW 

PULSE .. WIDTH 
(µ sec) 

OPTIONS: .. 

7106 A 7106 B 

.. 

450-550 450-550 

447..:552 447-554 ;' 

.437~559· 437-559 

:·• 

.. 

-48 :..43 

/ 
., 

=71 -..,72 .. 

' . , 
··// 
, ,• 

: .. · 

1/ , 
• MONOPOJ:.,E,,,ARRAY 

-
OMNIDIRECTIONAL 

. • -
0- - ·o 

.. 

PULSE WIDTH OR SIGNAL 
'LEVEL MEf.S_1jREMENT 

. . .. 
. . . 

---. Appendix l i. 

.. ... 

' • .• · .. ·-
·-.- .. 

.. ·. 

7106 C 

" 
NO BAND 

- .. - .. 
: 

' 

•' 

7106 D 

I 
5:'.IN C.OR D. 

.. 

... 

' 

' 

·----.. 

. -----

.. 

., 

. ::.·. . .. 

'
,;,-• ... ,. ·-.·'. ,. . ....... '• -·- __ - • ··• ~-
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... 
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I • -

i 
I 
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1~ 
I -~-, . 

l .; - . 
t L. 

L 
r -
I 
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.­
·.•~. 

I • L .. , 
. ·_.: 

- ···.• 

,, . . . . 

! I • _··. . -.:.· 

'!- L.,---·- i-->·._: ,--:~ 
..... I I ~ •• • • • • 

:- - . . ~ 

L - ; 

I. 

.. 
,. 

•. 

. II. 

.. 

·-,. 

·III. 

·••, . 

RF BANDPASS (MHZ): 

-
STD. SENS. 

.. 
3 db 

-. 
10 db 

20db 

HIGH SENS .. 
' 

' 
3 db ·-

~10 db 

20db 

SYSTEM SENSITIVITY: 
- .. 

\ 

EFFECTIVE 
THRESHOLD 
SENSITIVITY (dbm). 

POWER DENSITY 
(dbm/cm2) 

ANTENNA SYSTEM: 

·-
TYPE 

PATTERN 

'GAIN (db) 
"--. . 

.! • .... r -. - : 

L : 
·- ., . 

IV. X-MTR. & PW-----
-- : 

-. 
"• 

'/ . 
I ",' 

PULSE \'VIDTH 
. ' ' •' . . ~ . • 

L- _._.· (µ sec) 
.. 

.. 
.. -

7106 A • 7106 B • 7106 C 

'•' 

, . 
a • 

,, .. 

550-650 548-652 . ~ 548-652 
. 

'543-655 541-657 54.3-658 -

538-661 53.2-663 533-665 

548-651 
,. 

' ,- ,:;_- .. ·543-656 - -

535-·662 
✓ 

✓ • .. . . , .... . . 
/ . . 

/ , ... -··· 
- -· / 

•' 
.. STD. -48.5 

-49' -49.5 
HIGH -65 

-11.·$ 
. . , . STD. -70.5 -71 .. 
"":.·--· HIGH -87 .. 

-·- " 

,; - ... ,• 
":."'· 

.. 

MONOPOLE ARRAY. 

•. OMNIDIRECTIONAL 

. 2 I ,- . 2 2-
-

I I 

--
I 

7106 D 

: 

548-652 

543-658 

534-664 

--

-49 

·-71 

.. 
.-

2-

v. OPTIONS: PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 
- --·· 

.. .. I HIGH .. 
-- . .. 

. . SENSITIVITY . •. 

• • ,:."'_ 1'·•- -·· .·: 

--

.. 

-

I· 

:l_ -::-~,:-~DLE VIA BYEMAN CONTROL SYSTEM~ ApPe'rrciix __ ,_l Z-'-. --~---_-T-~--P-S:S~-REl'{ I 

r- .: ... -Page 36 of 84 pages ·-. - ··' • • . • • NRL BYE-51~~ 
J._ • ··: Copy of 12 copie? -··· _ ... _ 

_ Approved for Release: 2024/06/11 C05025497--



I .. 
' . 

I• •. . l ., 

L .. ·.1 
' r . , • I 

·; 

'L... .. ~. 
~ . 

r -

I.....· 
·- . ·:,. 

r, ... : .-- ,,• 

• 
iJ 

• ' 
-~ .f 

- ! 

L . :·. ·: -
. . : • ... . . ... : . 

• .- ! .. . . . . 

I --

I : 
·L 

.. 

I ! .... 
. . . 

..... ·••'• 

- ---· -----
• .. ·,•,• : ,• : , ... '. ... ~ .. -· 

: 
BY~P.Pf~ye.9 !,o!.13-~]~a~e.:. ~Q.2_4{.Q.6!11 C05025497 
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RET. HANDLE VIA 
' : .. . . . • .. .. .. <. 

; ' -.. ,, 

SION 7106 BAND 
,, 

7 
.. 

·• 

'• 

.'• 7106 A 7106 B 7106 C 7106 D 

I;- BANDPASS (MHZ): ' RF .. -· , -

'STD. SENS. ., -
.. 

3 db 648-822 648-82.2 836-971 836-971-
·' . . 

10 db 641-827 644-830 831-975 831-975 

20db 630-834 634-836 8_24-9 80 824-980 

HIGH SENS. . - ' ,• 

i ' 
3 db NA NA 832..:971 NA 

• - / 

-~10 db NA NA 824-975 NA 
,• 

\ 

.. 20db NA : NA 820-982 NA 
.. ~.~ 

.. 
II. SYSTEM SENSITIVITY: , : ... •.· .. ~ 

. -- - - ·, .. >( ,. - --~ .. 
EFFECTIVE ' 

, : 
: , / STD. -47 

! -
-48 .-s 'THRESHOLD .-48.5 

-62. s· -47· .. 

SENSITIVITY (dbm). HIGH 

, . .. STD . -65 POWER DENSITY -69. 5 ·-_-69; 5. -65 · . 
(dbm/cm2) ! 

' ' HIGH -80.5 
. , ... 

III. ANTENNA SYSTEM: -.· , . .. -
,, : 

: .. .. 
: 

TYPE 
•. 

MONOPOLE ARRAY. -
•' ; ,, 

, ,. PATTERN QMNIDIRECTION AL -.-. 

.. ·GAIN ·(db) 2 2 2 2 
... 

IV. .X-MTR. & PW 
... 

.. -
'•• 

PULSE WIDTH 
(µ sec) 

.. -v. OPTIONS: ._PULSE WIDTH OR SIGNAL LEVEL MEA_SUREMENT ••. 

.. ,· 

.. HIGH 
~ SENSITIVITY 

, 
.. 

.• -:.·· 

~ ---~ ~- HANDLE vrA BYEMAN cCiNTROtSYsTiiiii!""Appeoclix 
13 
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,;-_. _____ -,,-.-,---------'---· _. -·-NRL BYE-519"-c-1~2--6~9~_-_ ~ 

.. •' .. . 

I 

\- :-· Page 37 of 84 pac;es 
\' . • • ,.Copy. : of 12 copies 

- - -- _ .. _Approved for Release: 2024/06/11 C05025497_· .:..__;,___;,_ ________ _ 



...... 

. L. 

I 

-L 

. r . 
- I : • 

_L _·,_ 

r· . 
I • 

·I 

L 

r .. 
i 

·: ·. 
'. 

I. RF BANDPASS (MHZ) 

3 db ·-

10 db 
.. 

:20db. 

II. SYSTEM SENSITIVITY: 
.. - . - ., 

EFFECTIVE 
·_THRESHOLD 

.• • · SENSITIVI'IY {dbm) 
.. 

' 
.. "POWER DENSITY 

• (dbm/cm2) 

·III. AN TEN NA SYSTEM: 

-7106A ~106 B. 7106 C 7106 D 

... 

818-923 .· 818-923· 1082-1203. 1080-1203 
. , 

813-928 .812-928 • 1075-:-1206 1075-1207 

803-934 804-934 1070-1210 1070:-1212 

.. 
.. 

-47.5, .. -49 -64 -63 

-· / 

. ·. 

-65 -66.5 -81 -80 
/. 

.. ... .; 
.. 

.·. ,, .. 
/ .. 

. . ,,/ ·---
·/ ... 

·; .. ,/ ... 
I - . __ ;:•· ,· 

• TYPE .. ·- MONOPOLE ARRAY .. 
.. -

.. 
PATTERN ·-- OMNIDIRECTIONAL 

GAIN (db) 2· 2 2 2· 

IV. X-MTR. & PW 
... 

• · .... ' ..... ~ PULSE WIDTH 
'. 

l •• i : 
L 

-.. : : •. (µ sec) 
I I I 

.. 
• Vo OPTIONS:. PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT .. 

.r - . ; . 
:L. ··1 

'.. .... -· . Appendix 14 . 

l 
J 

'.,': '' :-.· 
.. .. .... . : ,' ~- • ---···-. -~- '• 

• • • I• .... ····••' -· .. ·•· .r -
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[·-: . 
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r .. 
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! . r· 
l . 
[ I • 

~:.- ; 
I. ' I . . 

r:... 

L __ ;. 
. J. 

I 
:L · l 

. ·1 

I . • 
L.. .• 

.. -
r-- " . 

L.. •.. : 

... . 
•. 

I. 

II. 

' 

.III. 

IV. 
" 

.. 

"v. 
. . 

RF BANDPASS-.(MHZ) 

3 db -

10 db 

20db 
-· 

SYSTEM SENSITIVITY: 
. -- -- . " ·-

EFFECTIVE 
I 

THRESHOLD ' 

• SENSITIVITY-(cdbm) 

'POWER DENSITY 
(dbm/cm2) 

ANTENNA SYSTEM: 
.. 
TYPE 

PATTERN 

GAIN (db) 

X-MTR. & PW 

PULSE WIPTH 
(µ sec) 

OPTIONS: .-

r ..• 

·7106 A 7106 B • 7106_ C 7106 D 

., - .. 
923-1093 923-1092 1200-1808 1200-1810 

. ~ 
917-1100 917.:.1100· 1180-1830 1180-1830 

910...:1106 9U8-U06 1155-1860 • 1155-185.0 

.. 
.. 

.. .. 
-49.5 .:..49 -50.5 -49 

:• 

-66.5 -66 '.""65. 5 -64 
..... 

.. 
/: .... 

" 
. . ~.✓- .• 

··' --/ •· """' 
....__ 

_,/ 
.. 

-· - ., MONOPOLE ARRAY -·-
,. 

-
OMNIDIRECTIONAL 

2 2 2 2 

,--

.. 

• PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 

Appendix 15 

. ', .. 
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.• , ·:-

~-· 
I I • 
Ii L 
} ! 

;.. . 

I ' I .. 

l..s:-

r 

; 
., 

I • 

L .. -.J .. 

I-. 

• C -

i 
·L 

MifSION 7106 A & B BAND 10 

7106 A 

I.· RF BANDPASS (MHZ) HOR.POL. 

3 db 
... 

J-79 0-2100 

... 
10 db 1780-2113 

20db 176$-2130 

. II. SYSTEM SENSITIVITY: 
.. 

\ 

EFFECTIVE ; 

THRESHOLD -49 
'SENSITIVITY {dbm) 

'POWER DENSITY :c-p2 
{dbm/cm2) 

.. 

III. ANTENNA SYSTEM: 
, 

/ 

/ 
.TYPE DIPOLES •. 

. . 

7106 A 

VERT. POL. 

1795-2100 

. I 

1780-211D 

1765-2125 

-48 .. 

/' 

:-61 . 

,; 
: ,. 

..-:MONOPOLE 

7106 B· 7106 B • 

HOR.POL. VERT .. POL. 

·• 

1790:-21Ll0 1797-2103 

1780-2113 .1782-2116 

1765-2130 1765-2135 

.. -

-49 -50 

-=62 -63 
.. 

·--

• DIPOLES · MONOPOLE 
. . 

PATTER.~ OMNIDIRECTIONAL 
r- • 

' 
L . . i 
· ... 

r • 

L 

I 

L 

, . 
I 

. I 
I....· 

C • 

I • 

i 
1 

IV. 

; 

. . 

.. 
- V. 

.. 
GAIN (db) 6 • 2. 6 2· 

X-MTR. &PW 

PULSE WIDTH 
. . (µ sec) 

-· . ' 

OPTIONS: • PULSE WIDTH OR SIGNAL LEVEL MEASUREMEt-JT 

. .. SELECTABLE POLARIZATION -· 

._.Apperidix.16 
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, -~•·_ .. C .. t!ON 7106 C & D BAND 10 • • ••• 

I 
! 
! 
i l 
-1 

j. 

: 
"=--' 

r· -

I 
k-

,-
! .,.,. 

r 
I 

L. 

I 
I 

I -

L 

: • 

7106 A 7106 B 

I. RF BANDPASS (MHZ): 
-

STD. SENS. 
. . 

: 
3 db SEPARATE T I\BULATION ., 

• 

10 db 

: 20db 

HIGH SENS. 
' 

.3 db 

10 db -- -

20db .. 

II. -SYSTEM SENSITIVITY: / -· 
•· .. -- / 

\ -
EFFECTIVE 

I -· THRESHOLD .. 

SENSITIVITY (dbm). -. • 
- ----··-- -- ----- --- ~ -

POWER DENSITY .. --

(dbm/cm2) I 

. III. ANTENNA SYSTEM:·· . . ,. ·. . -. . ~-· . , .. 
. . .. 

TYPE . --
. . , . 

i ...• 

·: -,- .. · .. , .. ' .. PATTERN 
. 

, 
•·•.• 

' 

.. GAIN (db)· 

: 

IV. X-MTR. & PW 
.. 

... 
' .. 

PULSE WIDTH 
(u sec) --· 

... . -
v. OPTIONS: -· 

.. 
'. .. I 

Appendix 17 
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., 

: 

1793-2102 1790-2102 

1780-2112 1780-2112 

-.1 7 6 0-2 1 3 0 1765-2127 

.. 

1795-2105 

1782-2115 

1767-2130 

. . .,__ 

--

~49.5 STD. -56.S 

HIGH -67 

-63 STD. -70-
HIGH -80.5 

.. 

·. t)IPOLES 

OMNIDIRECTIONAL 

3 3 

-

PULSE WIDTH OR SIGNAL 
LEVEL MEASUREMENT 

.. HIGH 
SENSITIVITY 
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I • . 
I . • •. • . . . . •• C 

r· . 
I • ~ • • 

L MISSION 7106 A & B BAND 11 

L. 
7106 A 7106 A 7106 B 7106·8 

I. RF BANDPASS JMHZ) HOR. POL VERT. .POL. HOR. POL. VERT.· POL. 
., 

r I.- 3 db 
.. 

2085-2593 20,90-2590 2085-2593 2090-2590 

' , 
2067-2606 10 db 2068-2610 2067-2606 2068-2610 

2·odb 2046-2630 2040-2630 2040-2630 2040-2 6'3 0 
.. 

• II. SYSTEM SENSITIVITY: 
- ·--·-- ... 

\ 
.. 

• EFFECTIVE •' 

; THRESHOLD -=50.5 -50 -48 -52 
·, SENSITIVITY(dbm) 

'· .. 

.. . ' 

'. 

'POWER DENSITY -61. 5 -61 ;- -61.5 -62 
(dbm/cm2 ) 

III. ANT EN NA SYSTEM: _✓."':·· : . 
" : , , 

: ·' / .. 
/ ,· 

TYPE DIPOLES . • /'MONOPOLE DIPOLES MONOPOLE 
. . -

PATTERN .- OMNIDIRECTIONAL 
r-

·, 

L. .. GAIN (db) 5· 2 6 2· 
r 
! r --

L 
i ' IV. _X-MTR. & PW 

-
. ' PULSE WIDTH 

• ' 
I 

-1 
L_ 

(µ sec) 
.. I 

.t· • . 

.. V. OPTIONS: • PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 
.. 

•. 

-·· -SELECTABLE POLARIZATION 

. -: . 
. r 

L •. _ - Appendix 18 

ii·-: r~- :_ - , -
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b •• .. 

I _Js10N 1106 c & D BAND JJ 

7106 A 7106 B 7106 C 7106 D 

I. RF BANDPASS (MHZ): 
-. -

STD. SENS. ., 
SEPARATE Ti BULATION 

3 •• db (PREVIOUS TABLE) 
2080-2595 2080-2590 .. -~ '' • 

I 

b,, 
10-db 2062-2605 2065-2600 

I 

L 
.. 

2.0db 2040-2630 2 040-2 630 
.-J 

r. ' ' '·-,. HIGH SENS. : 

I. 
L.. .-

3 db , . 2085-2590 
! 
I 
i 
I 
i 

r -

.__ 

I 
' 

I.-

I 

L 
,-

L 

l_ 

r -

L 

L. 

; 

j 
•. i. 

' 

'• . ~ . 

' .i 

. : . 

'j 

:·-

-

: 

10 db 

20db 

II. SYSTEM SENSiTIVITY: 

. 'EFFECTIVE 
: 

THRESHOLD 
SENSITIYI}X~db,_~.L 

POWER DENSITY 
(dbm/cm2) 

III. ANTENNA SYSTEM: 

. -
TYPE 

,, 

•, 

PATTERN 
' 

.. GAIN·- ·(db) 

IV. X-MTR. & PW 

"• 

PULSE WIDTH 
(u sec) 

v. OPTIONS: 
.. - . ' 

I 

. ' 

.-

--- 2070-2600 

2045-2625 . 
•' .., 

~ 

, .. -,, 
' ,/· 

--
·STD. -57 .. : -50 
HIGH -67 

-61 
STD. -68 

' .. 
HIGH -77;5 .. 

,, . 
: 

'. . ' - . ' 
• . 

--OIPOLES 

.. 
OMNIDIRECTIONAL 

3 3 

,___ 

-· 
I 

-
PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 

HIGH 
SENSITIVITY 

•' 

A,ppendix i 9 
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' ,., • MISSION 7106 BAND 12 
"""" 
r ... ·:· 

'I 
. '- . 

L 

·I 
I...... 

r .. 
. i 

. rl- ... 
,. 

r -

i .__ 

r .. 

r . 

j 

r 
·I 
!-. 

-,. . ' 
I . . 
i • 

·.-1 ...._ 

r 
I • 
I 
I..... 

"'-

I. RF BANDPASS _(MHZ) 

3 db 

10 db 

20db 

II. SYSTEM SENSITIVITY: 

EFFECTIVE 
THRESHOLD 

,s~~-~~.IIY~1Y __ (~~-1!.1J.. 

'POWER DENSITY 
• (dbm/cm2) 

.III. ANTENNA SYSTEM: 

TYPE 

··1106A 7106 B 7106 C 7106 D 

2557.:.2592 2557-2 695 NO BAND- 12 IN C & D 

• • • I 

2550-2705 2545-2709 

2535-2720 2535-2720 

-53.5 

/ 

~63. 5. -63. 
-- .,.._ 

. ,,.,·. . - J 
' / ... . .• 

·./ : .. 
/ 

/· 
WAVEGUIDE &-·MONOPOLE 

=--------+-------------------------1 

.. 
. . 

.... --.-· .... 

PATT°ERN 

GAIN {db) 

IV. X-MTR. & PW 

,.. '' 

" 

PULSE WIDTH 
• (µ sec) 

; . , ::, : :. • V. OPTiONS: 
..... 

.. ____ • -- . 

.. 
! .--

:·,-. 

' .. : 

OMNIDIRECTIONAL 

4 '4 

I 

·PULSE WiDTH OR SIGNAL 
LEVEL MEASUREMENT 

.-:.·: . _. . 

. .... · 

L-
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' ~ '[ :JISsioN no6 BAND 13 
. :. 1 

. . . .~, ~-
. . • r-:· ·. ·• 

. . .· ... · .• 

• •. 7106 A 7,106B 7106 C 7106 D 
.. 
I. RF BANDPASS (MHZ) --

L 
3 db ' -- 267'1-2930 

•' 

-2673-2930 2680-2930- 2675-2928 

- .~ • 10 db 266Z-2942 2665-2942 2665-2940 2662-2953 
,. 

• 20db 2 645-29 60 2 650-29 62 2643-2960 2647-2965 

II. SYSTEM SENSITIVITY: 
-~--- -· "'· .-

EFFECTIVE I 

THRESHOLD -52 '.•. -53 -51. 5 -52.5· 
" -

SENSITIVITY(dbm) / 
•' 

'. 

... 'POWER DENSITY ·-61 --62 ·•·:--60 .-5 -61. 5 
·, (dbm/cm2) 

. . .. ,, .... 

·nr. ANTENNA SYSTEM: . ,.,,,.,.,.,,_· ·-
.. 

. '• , . ·-....... . ,,. 
•' -

;, -- / .. .. - ., 

TYPE WAVEGUIDE 
, 

.-

.. -
'• PATTERN ' .. OMNIDIREGTION AL .. . . 

., --

GAIN (db) 4 4 4 4· 
,• 

r--. •. .: 

i • ~:-
' L· - 1v. X-MTR. & PW 

- -
PULSE WIDTH 

(µ sec) 
i L. l .• ·•·• 
j- i '' .. .... " 

l i - - . .. ' •, '• · v. OPTIONS: . 
- : i • •• ! .·· .. : .. · 

;-L ··.- ... ._ ... 
: + ... 

. "'! • -~· • ·. ·. . 
L ! -~· .: . 

. , 

\_ 

f 
. , . 

, r, ·, ! , , 
,' •. I •• 

l . 
i .. L 
I .. 
! 

· .... 

•• ... ·. 

'' 

PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT .-

. - .· ... 

. ..... 

• Appendix 21 
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1 MISSION 7106 BAND 14 • • • • • 
( I.ad 

: ~ -. . .• ·- :. 

l 
l 

I ..... 
.. , . 
! 
L... 

i.... 

I ...... 

L.. 

' I .... 

( 

I 

.L 

.L 

r • 

' . I 
L 

r • 

L 

.. 

.. 

'I. ·RF BANDPASS (MHZ) 

,3 db 

.. 20db 

. . . 
II. SYSTEM SENSITIVITY: 

71 b 6 A • , •. 7 10 6 B 7106 C 7106 D 

. . ·• 
2922-3137 .·29Z3-3125 2920-3125, 2920-3125 

2913.:..3130 ·_2910-3i3p 2910-3138 2910-3137 

2900-3150 2895-3145 • 2895-3150 2900-3160 

·---

EFFECTIVE 
·THRESHOLD 

•.. _SENSITIVITY ·(dbm) 

• 'POWER DENSITY 
.. (dbm/ crn2) 

• • III. f>.NTENNA SYSTEM: 

TYPE 

'PATTERN 

GAIN (db) • 

••.• '.IV' .. -.X-MTR. & PW 

PULSE WIDTH 
(µ sec) 

:-53, --~·-54. 5 -52 -51. 5 

./ 

'60. 5 - 62 . - -60- .-59 

:' : ..... · --~ .. ;._. ·; 

·. _,,/ 
- ~ . 

. -. _(., - . ·.,._·: :WAVEGUIDE 

...... · ·:.-,.OMNIDIRECTIONAL 

·4 .4 

-

.. ' . ------------+---------'.__ ____ _,L_ ____ __.,, _____ --1 

:..::i···.\:~ _:·_.··'V-. OPTIONS: 
. . '\. . . . ~­. ••' 

-... : 

.. . . ' 

. ...... 

.. . 

'E:'VLSE°'WIDTH- OR SIGNAL LEVEL M'EA$UREMENT 

• ·=: ·.·' -· 

Appendix 22 
-· -. 

. ~ ,. . . . . . . ' . 
.·.. ..· .. :·. .. .. :-. .. · - . . . . . . I 
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I L. ~ : .• . · MI SION 710G. BAND 15 

i 
k. 

' 
L 

' 
L 

r -

' 

,, 

L. 

. r -.• · .... 

L RF BANDPASS (MHZ) 
·-

3 db -

10 db 

20db 

II. SYSTEM SENSITIVITY: 

EFFECTIVE 
THRESHOLD 
SENSITIVITY (dbm) 

.. 

'POWER DENSITY .. 
(dbm/cm2) 

III. ANT EN NA SYSTEM: 

TYPE 

PATTERN 

GAIN (db) 

IV .• X-MTR. &PW 

PULSE WIDTH 
,• 

·(µ.sec) 

·V. OPTIONS: 

-, .... 

r •• •• • 

• 7106 A 7106 B ·7106C . 7106 D 

.. 
• ' •, 

3105-3315 3105-3315 3105-3320· 3105-3323 

3090'-3332 3090-333'2 • 3090-'-3330 3090-3330 
·-

3070-3350 3070-3350 3070-3345 3072-3347 .. 

-
.. -· 

,• 

..:53 .. 

· -53. 5 -53 -53 

/ 

-60 -60.~ -60. -60 ~--- • . 

. . 

.. .. , . . -,, . . •.' .. , 

, ✓-"" --., .. , 
/ -·· WAVEGUIDE -
.. 

, OMNIDIRECTIONAL 

4 ·: 4 4 4· 

: 

.. 
: 

,'• 

PULSE WIDtH OR SIGNAL LEVEL MEASUREMENT 

: ' .. 
.. ..... 
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I ~ION 7106 BAND 16 , . • .• f'i. , ;A _, n. ,_I)~ 
I . • · • • • ' • y.l I) • . • • • ' \.) 1 • \ 

I . 
!L 
I 7106 A 7106 B 7106 C 7106 D 

I. RF BANDPASS (MHZ) I 
V 

i..,.. ' 

' • 
3 db -- - s220:.5375 5235-5910 3275-3615. 3280-3615 

., 

I ..,_ 
10 db 5195-5915 5200-5935 3255-3625 3260-3625 

.. 
r ... .. 

3235-3640 20db 5160-59'45 5180-5970 3235-3645 
-, 

SYSTEM 
.. 

II. SENSITIVITY: ..5, I) .• 
... 

' 
.. 

EFFECTIVE s 1..11 
THRESHOLD -7$;5 -74. 5 -52 .-53 
SENSITIVI'l?Y (dbm) 

,:: i,.,1 .. : 

... ... . . / .... - '.PQWER1nEN SITY - ... 

. -~- c,i/cmJ) • 
-- - 7 .. 8 .-5 _ _ -- -- -77.'5 

/ 
59.5 60. s. -- . 

L 

L 
r • . • 

.._ .• 

r . 

. r 
I 

L"·· .. '··. -..... 

L ·., 
f . 

L-· ... •·. 

r . . 

L 
r - .: 

III. 

.. . . 

IV • 

V. 
-

.. 
.. 

.... 
···.-

.. 

-.. 
.. 

ANTENNA SYSTEM: 

TYPE 

PATTERN 

GAIN (db) 

X-MTR. & PW-

PULSE WIDTH 
(µ sec) 

OPTIONS: 

: 

C ... .. --.. .. -

--

.. 

.. 

·, 

,. ·•·. 
: 

·.•.· ... ' 

.. .. . . 

,, 
DIPpLES WAVEGUIDE ... . 

., 
. - . . .. 

.OMNIDIRECTIONAL 

3 3 4 4 

f--

~ --

I 
-- .· -

' 
PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 

.. 

' 

: 

-.. 
- : .. 

' 

-- -- -----
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·L 
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r. 
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I .__ 

~ .. ' 

' 

,. 
- ... 

I. RF BANDPASS .(MHZ) 

3 db -:.·•· 

' . 10 db 

20db 

II. SYSTEM SENSITIVI_TY: 
.. ... --, , 
EFFECTIVE .. 
THRESHOLD 
SENSITIVITY (dbm) 

, 

:POWER DENSITY 
:· ,(dbm/cma) .. 

III. ANTENNA SYSTEM: 

., 
TYPE .. 

,• 

PATTERN 
:•,. 

',: GAIN (db)_ 
,. 

IV. X-MTR. & PW 

PULSE WIDTH 
·r ., "(µ sec) 

7106 A 

5820-6790 

5785-6830 

5740-6860. 

-
-7_q. 5 

-77 

•, .. 

/ 

3· 

. . . -

. ' ... 

• 7106 B 7106 C 7106 D 
•, .. 

; 

5800-6720 3 59 5-4050· 3595-4050 ., 

5770-6770 3580-4070 3580-4070 
• I 

5730-68lb 3560-4100 3560-4100 

f 

., .. 
·, -:7 6 .,;s -66.5 -68. ·5 

" 

-79 , 
• /,• -73 -75 

.. 
.. •. ., .. .. " 

... • 
: 

... •. ;• 
'• .. 
,·· .:-- DIP.OLES _ .. . ... "· 

., 
-.~. OMNIDIRECTIONAL 

3 3 3 
-. 

-

• I •' I ,. 

• L:- _,_··: L-:~:-~--·: __ -~ -v. "OPTIONS: PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 
.... ~..,... ---- .. ··---· - -··-- .. .... 

I 
I 

L... 

I 

. L 

,. 

-.. •, .. -- .. 

... 
·, 

-· 
.. . 

' ... 
. 

-
I 
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' 

·L 

I 

L 
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I 
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i 
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i .. 
: . 
'I 
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: I-­
! 

L 

' • 

L 

r,::•J HANDLE VIA BYEMAN CONTROL SYSTEM· 

MIS ............ ~....---.-"06 BAND 18 ·. • 

7106A 7106 B 7106 C 7106 D 

(MHZ) ' I. RF BANDPASS 
··--

3 db 8580-9360 8560-9380 4010-4880 4020-4870 

10 db 8520-9415 8520-9430 "3990-4915 4000-4900 • 

20db 8480-9470 8490-9475 39 60-49 60 39 60-4940 
,-

II. SYSTEM SENSITIVITY: -
EFF-ECTIVE I 

' -7_3. 5 -72.5 -66.5 -65 THRESHOLD 
SENSITIVITY (dbm) 

POWER DENSITY -74 -73 
/ 

-72 -70 
(dbm/cm2 ) -

.. 

III. ANTENNA SYSTEM: '. 

/ 
/ 

,/ 
! . , ., --

TYPE -- ,/",,, DIPOLES -

PATTERN OMNIDIRECTIONAL 

GAIN (db) 3 3 .. 3 3 

IV! X-M.TR. &PW 
·.; t. 

PULSE WIDTH 
.. (µ sec) 

.. 
. . / .. 

-.. v.· OPTIONS: PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT 
.. ;. ::~:. 

.. • -~~- .. :' .. 
_.,. ___ - ... 

-
~ . ·,. - .. ..-

: 

... 
,: 

.. ... 
'. 

.. 

I 

! 

,. 
'· 

I 

Ap 
. . . 
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, ~ ;·' L MISLN 7106°. BAND 19 • •• , •• •• 

I 
I L... : 

r-· 
~· 

,-
'l,-

i. 
I 

L 

I 
r 

L 

l . 
r ~--i • 
l 
i f . 

L 

•. I 

i ....,_ 
. ;1 " 

; 

·1 
: J 

.. 

' . 

I. 

. . 

II. 

III. 

IV. 

., 
,,•,' . , 

RF BANDPASS (MHZ). 

3 db -•·-

10 db 

20db 

SYSTEM SENSITIVITY: 

·EFFECTIVE 
Tl-IRESHOLD 
SENSITIVITY (dbm) 

'.POWER DENSITY 
·(dbm/cm2) 

ANTENNA SYSTEM: 

.. 
TYPE 

PATTERN 

GAIN (db). 

.X-MTR. & PW 

PULSE WIDTH 
• (µ sec) 

. . 

7106 A 7106 B 7106 C 

* 
·. 

9315-9570 9305-9550 4830-52.,60 

9295-9600 9280-9585 4815-5280 
.. 

9275-9625 92'60-9 615 4790-5305 
I 

-7 4·. 5 -74. 5. 
-HIGH·-75.5 

STD. -66.5 
' 

.. HIGH -81 
.. 

-73.5 -73 .-·s: 
, ... 

STD. -70.5 

·•· . ., 

/ .:• 
,• 

__ ,,._ .. 
., . . ..... 

., , .... DIPOLES 
... ... 

•·· : 

OMNIDIRECTIONAL. 

3 .3 3 

I I 

.. 

7t06 D 

* 

4sz5..:.52 50 

4810-5280 

4785-53'05 

HIGH -74.5 

STD~ -63·. 
. .. 

: 
HIGH -so·. 

.. 

STD. .-68. 5 

·, 
.. 

--

3 

,---

I • 1 

f 
L....;. i ·v. OPTIONS: ·PULSE WIDTH OR SIGNAL LEVEL MEASUREMENT .. 

. . 
-· .. . . : . . . .. 

··-.. 
·-- - .. 

, . .. .. . . . . 
. . 

* HIGH & STD. are 
• identical 

i....· . ' '• 

' •. ~ - . - ' 
·•. 

,• 
.,, .. " 

L. 

' ·.:-· - ·/·J 

' ' 

; • ; ~ . 

I.-- :: • 

....,. 

.. 
,',' 

• .. : 

.. .. 

. ,-
; .. .. -··-' • . 

•' 

.. 
.. R. e_na1x t. t 
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. [ ]ION 7106 BAND 20 • • ···· 

L 
r· 
L 

~ 

. 7106 A 7106 B 
'_'-

( 7106C 7106D 

-=- (MHZ) 
,_. 

I. RF ·BANDPASS 
·-

' 
; 

r·· 3 db '"'= 9450-10040 9470-10070 6690-7350 5575...:.7320 
L 

10 db· 9405-10080 9425-10120 6655-7370 664S-7360 
r· : 
I .• 
L 20db 9350-10135 9375-10170 6615-7400 6610-7400 

r-

I -II. SYSTEM SENSITIVITY: .' 

.. . - . .__ - . . . EF_FECTIVE 
·, 

THRESHOLD -74 -76 -74 -75 

L-. 
SENSITIVITY (dbm) 

r 

L 
'.POWER DENSITY -72.S .-74.5 75.5 -76.5 

.(dbm/cm2) 

r III. ANTENNA SYSTEM: ....... •, 
'• .. . . 

.. 
L TYPE ,. DIPOLES .. ·-- .. ·-
r 
i 
I 

L.... 

-
PATTERl'J OMNIDIRECTIONAL -· 

r· 
' 

GAIN (db) 3 3 3 3. 

·L 
IV. X-MTR. & PW 

,__ 
' ' L ... PULSE WIDTH 

: (µ sec) 
I .. I 

:v. OPTIONS:· PULSE WIDTH OR SIGNAL LEVEL M~SUREMENT . 
.. 

..... - -- -· .. . -••'. 

I • . . 
... 
... 

•' 

.. 
•. 

. . 
.. 
... 

. . 

•. 

I, 

. . 
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L.- • 

[ C Jrss!ON no6 BAND 21 

r -
I 

' L 

r 

L 

L 
,.. -

L 
I 

L 

L 
[ 
r -

L 
r -

L-,. 

I 
I..-

·C -

I...... 

r 

'--' 

' 
I 

'="" 

r . . -
'' 

L-

.. : ~- . 

I. RF BANDPASS (MHZ) 

3 db ·-

-io db 
' .. 

, 

20db 
-

·u. SYST;EM SENSITIVITY: 
.- ··-

EFFECTIVE 
THRESHOLD 
SENSITIVITY (dbm) 

'POWER DENSITY 
,(dbm/cm2) 

'JU. ANTENNA SYSTEM: 

.. ., 
' ··TYPE 

. , .. 

PATTERN 

:GAIN (db) 

IV. .X-MTR. & PW 

PULSE WIDTH 
: ·(µ sec) 

·v. OPTIONS: 
-. 

•·•. 

'. -
" -- -

... 
.... 

" '' 

"• 

'' 

-.. .. '• .. 
.. .. 

.·, .. ·-
.. 

., .. 
.. ( 

'• 
-:--. 
'' 

••' 

7106 A tl06 B 

NO BA "JD 21 

" 

.. 

.• 
/, 

-
•'' 

-
,,' 

,' 

-
L" 

'· -

: 

·, • .. 

·-

'. '' 
•. . ' .. 

•' 

. ' 

•. 

" .. 

-

" 

•· 

-
: 

.. .. 
,. - ; ... 

.•. 

,, -·-·-----.. - .. ·.:_Appendix 29 
.. 

HAND LE VIA BYEfy1AN CONTROL SYSTEM 
') - ·--·-- --· 

' • 

' 
-
.. 

7106 C 7106 D 

7300-·7915 7290-7925 

7270~7940 7265-7960 

7245~7970 723S-8000 

. --7 6 -74 
·-

-77 75 

,, 

DIPOLES -

OMNIDIRECTIONAL 

3 ,, 3 

,___ 

PULSE \IVIDTH OR SIGNAL 
- IEVEL MEASlTREMENT 
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L.. . 

. . ,.• • ' . 

MISSION 7106 BAND 22 

·-1.. • RF BANDPASS (MHZ) 

• 3 db 

Jo· db 

7106 A '7106B 7106 C 7106 D 

7860-8600 7880-8620 

7810-8640 7850-8660 
r - ----------+-------------,-,-:--1------+-------i 

L- " 

r -
' L-· 

' 
'L I 
i I r • 

I L... 
j 
; 

20db 

II. SYSTEM SENSITIVITY: 

·.EFFECTIVE 
THRESHOLD 
$ENSITIVITY-(dbm) 

• 'POWER DENSITY 
• -~(dbm/ cm2) 

·'III.ANTENNA SYSTEM: 

• TYPE 

·:PATTERN 

l · I 
j L · ' - • ' . IV X MTR & PW i .... -. - . ·_: '. . . - i "' • 

• 
7760-8680 78i0-8700 

-74 -74 

-74 -74 

DIPOLES 

OMNIDI,B:ECTIONAL 

3 

---------~-----------

' I 
j··L 
\l ..• 

r • 
I . 

L-

' -

I ,._ 

PULSE WIDTH 
•. (µ sec) 

. •.•.·. · --' V. OPTIONS: 

· .. - .. 

.. 
. ,' 

PULSE WIDTf-I°OR SIGNAL 
• LEVEL·MEASUREMEN'T 

"-- ·--

-- . :·• 

. : .• .' .... 
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L.... 

. r • 

L 
r - . 

L 

'--

.__ . 

. ...... 

., 
l 

,c 

., 

MISSION 7106 BAND, 23 

I. • RF BANDPASS (MHZ) 

' -
3 db --

10 db 

20db 

II. SYSTEM SENSITIVITY: 
-~ . 

. EFFECTIVE . ' ; 
THRESHOLD 

_SENSITIVITY (dbm) 

'POWER DENSITY 
'.{dbm/cm2) 

III. AN TEN NA SYSTEM: 

"TYPE 

.. 
PATTERN 

GAIN (db) 

-. 
IV. X-MTR. & PW 

PULSE WIDTH .. . . 
{µ sec) 

·-. 
--
.,V. OPTIONS: 
.. . , 

.. •· 

7106 A 7106 B 7106 C 7106 D 

; 

NO BAJ 1D 23 14750-15110 14 5 9 5 - 149 7 0 

·' 
14715-15190 14540-15015 

14665-15250 14500-15055 

; 

.•· 

.:...gs -97 

~,,.. 
-94 -93 

... ~ 
.. 

. ,-' ... 
.. 

,· / .•. HORN~ ,. 
/ ·-

60° BEAM ± 60° OF 
FLIGHT-LINE 

.. 

: 16 16 

. .. 

-
.. 

: 

PULSE WIDTH OR SIGNAL 
• LEVEL MEASUREMENT 

CHOICE OF 3 I 
ANTENNA PATTERNS 

I 
.. .. 
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.MISSION 710~A ~ • • . ' . • 

. .. -· -- .• .,, ..... • .. 

• VCO CH 5 • 
. DL RPI COMMUTATOR SEGM,ENT ALLOCATIONS 

Seg. No. - . Function Description .. 

1 
2 
3 

4· 

0% Calibrate Low Bancledge Calibrate 
100% Calibrate 
DL 1 RPI 

+---'-"---'--------~i--:.H.~iKh Bancledge Calibrate 
10% - DL 1 OH . 

DL 2 RPI 
60% - DL 1 On 
20%-:- DL 2 Off 
60% - DL 2 On 

5 DL 3 RPI .. 

6 DL 4 RPI 

10% - DL 3 Off 
60% - DL 3 On 

----i--.--~-~-------+--2°~0% - DL 4 Off 

'l DL 5 RPI 
.. 

8. - DL 6 RPI 

-9 DL 'l RPI 

10· DL 8 RPI 

11 DL 9 RPI 

.12 DL 10 A-B RPI 

13 DL 11 A-B RPI 

14 DL 12 RPI 

l5 DL 13 RPI 

16 DL 14 RPI 

·lr/ DL 15 HPI 

.. .. 
-

'60% - DL 4 On 
10% - DL 5 Off 
60% - DL 5 On 
20% - DL/6 Off 
60%.- DL 6 On 
10% - DL 'l Off 
60% - DL 7 On 
20% - DL 8 Off 
60% - DL 8 On 

. 10% - DL 9 Off 
. 60% - DL 9 On 
20% - DL 10 A Off; DL 10 B Off 
40% - DL 10 A Off; DL 10 B On 
GO% - DL 10 A On; DL 10 B Off 
80% - DL 10 A On; DL 10 B On 
10% - DL 11 A Off; DL 11 B Off 

• 40% _: DL 11 A Off; DL 11 B On 
. 60% - DL 11 A On; DL 11 B Off 

80% - DL 11 A On· DL 11 B On 
·20% - DL 12 Off 
60% - DL 12 On 
10% - DL 13 Off 

• 60% - DL 13 On 
20% - DL 14 Off 
60% - DL 14 ·on 

-10%- DL 15O.ff 
60% - DL 15 On 

. .... _ . 

- -··20% - DL 16 A Off; DL 16 B Orf --

19 DL 17 A&BRPI 

20 DL 18 A& B RPI 

40% - DL 16 A Off; DL 16 B On 
• 60% - DL 16 A On; DL 16 B Off 

80% - DL 16 A On; DL 16 B On 
10% - DL 17 A Off; DL 17 B Off 
40% - DL 17 A Off; DL 17 B On 
CO%~ DL 17 A·On; DL 17 B Off 
80% - DL 17 A On; DL 17 B On 
20%. - DL 18 A Off; DL 18 B Oif 
40% - DL 18 A Off; DL 18 B On 
60% - DL 18 A Or,; DL 18 B Off 
80% - DL 18.A On; !?L ~8 B On 
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'Wf SI f NDU: VJA BYE MAN CONTROL SYSTEM 

MISSION. 7106A 

• -·.. '. . _..,_ ..... 
VCO CH 5 (Continued) 

·• 
.Seg. No. Function Description .. 

2·1. DL 19 A&B RPI 10% - DL 19 A O%f; DL 19· B Off .. 
• 40% - DL 19 A @ff; D.L 19 B On 

' .. ... . - . . ~- . . 60% - DL 19 A On; DL 19 B Off . - . ··-
80% - DL 19 A On· DL 19 B On 

22· DL 20 A&B RPI 20% - DL 20 A Off; DL 20 B Off 
.- 40% - DL 20 A Off; DL 20 B On .. . . .. 60% - DL 20 A On; DL 20 B Off . ,. . . . , 

• ·-·· ... " 80% - DL 20 A On; DL 20 B On 
23 Retep On-Off RPI 10% - Retep Off . ' 

60% - _Retep On-
: 24 Spare ,., 20% - Quiescent 

2&_ Execute On-Off RPI 10% - Execute Off; DL Sys. Off 
. · .. 

DL System On-Off RPI 40% - Execute On; DL Sys. Off . • 
-· ., ·- .,. 80% - Execute On; DL Sys. On 
26 R& D On-Off RPI 20% -\R&D On 

- . -- 60% - R&D Off 
27 

- . ' 
-- - - I 

. . .. 
". :•. 

28 DL Mod Xing RPI 10% - DL Mod Norm. 
- . 60% - DL Mod 'X'd 

2~. Unique Mode RPI 20% - Unique Mode Out; DL Conv. On . 
DL Conv. RPI (READS 40% - Unique Mode Out; DL Conv. Bypass 

··- --. CORRECTLY ONLY 60% - Unique Mode In; DL Coav. On 
\AFTER EXECUTE) 80% - Unique Mode In; DL Conv. Bypass 

30 DL Timer Bypass RPI 10% - Timer Bypass On; Timer Long 
D~ Time~ Long-Short RPI 40% -:- Timer Bypass Off; Timer Long '' 

·-
.. 

'. 60% - Timer Bypass On; Timer Short 
- . .. : 80% - Timer Bypass Off; ';rimer Short 

31 • Timer CMD 1 RPI 0% - ov - 100 
. -.. - - 20% - lV - _010 .- ' .. ' 

40% - 2V - 001 
32 Timer CMD 2 RPI 0% - ov - 10000 

. ·- I -· 20% - lV·- 01000 .. ; - ·.:-... 40% - 2V - 00100 . .. 
., . .. .. 

•. 60% - 3V - 00010 
,, 80% - 4V - 00001 " .. 
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C050254 97-ANDLE VIA BYEMAN CONTROL SYSTEM 
. · • . Approved for Release: 2024/06/11 . C05025497 

MISSION 7106B 

.• .. ,•' 

_ vco·c1i 5 _ • ·-
DL RPI COivIMUTATOR SEGMENT ALLOCATIONS 

,,.:,. : 

Seg. No. Function Description ·• 
--

1 0% CaliiJrate • Low Bandedge Calibrate . 
2 100% Calibrate High Bandedge Calibrate 
3 DL 1 RPI 10% - DL 1 Off • 

60% - DL 1 On 
4 DL 2 RPI 20% -· DL 2 Off . ' 

60% - DL 2 On ' 
5. DL 3 RPI 10% - DL 3 Off 

60% - DL 3 On -· 

6 DL 4 RPI 20'fo - DL 4 Off ,. 
60% - DL 4 On 

<. -
7 DL 5 RPI 10%.- DL 5 Off. . ' 

. 60% - DL 5 On 
8 DL 6 RPI 20~'o - DL 6 Off ' '. 

' 60% - DL 6 On 
I 9 DL 7 RPI 10% - DL 7 Off 

60% - DL 7 On 
10 DL 8 RPI 20% - DL 8 Off 

60% ,..·nL 8 On 
11 DL 9 RPI 10% - DL 9 Off . 

-60% - DL 9 On 
12 DL 10 A-B RPI 20% - DL 10 A Off; DL 10 B Off 

', .. 40% - DL 10 A Off; DL 10 B On 
' ' 

'' 

60% - DL 10 A On; DL 10 B Off ,, .. 
80% - DL 10 A On- DL 10 B On 

. 13 DL 11 A-B RPI 10% - DL 11 A Off; DL 11 B Off 

/ 
40% - DL 11 A Off; DL 11 B On 

,. 60% - DL 11 A On; DL 11 B Off 
.. 80% - DL 11 A On- DL 11 B On 

14 DL 12 RPI",, 20% - DL 12 Off 
60% - DL 12 On 

15 DL 13 RPI 10% - DL 13 Off 
60% - DL 13 On 

16 DL 14 RPI 20% - DL 14 Off · 
60%:.. DL 14 On 

17 DL 15 RPI .10'1o - DL 15 Off 
co% - n:::.. 1s or. 

18 DL 16 A& B RPI 20% - DL 16 A Off; DL 16 B Off 

·• 
40% - DL 16 A Off; DL 16 B On 

... 60% - DL 16 A On; DL 16 B Off 
·-- '. 

80% - DL 16 A On; DL 16 B On 
19 DL 17 A&B RPI 10% - DL 17 A Off; DL 17 B Off 

: 40% - DL 17 A Off; DL 17 B On 
60% - :QL .17 A On; DL 17 B Off 
80% ,;_· DL. 17 A On; DL 17 B On 
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' . . 
Page 7-8 of 84 pages 
Copy· of 12 .copies 

--~~-
.. ; 

-----~~~~--~~·.•Approved for Release: 2024/06/11 C05025497"-.." 



coso25497· 
r -
I 

i 
L. 

I 
L. 

L. 

L 

L 

I 

L 

. r 
I 

L 
r 
I 
I 

L 

r 
L. 
r 

I 
L... 

r -

I 
L.-

' L 

Approved for Release: 2024/06/11 C05025497 

·'fop ca,c,nr,m 1ffiNDLE WA BYEMAN CONTROL SYSTEM. 

I J . - - . . - . 
MISSION .. 7106B . 

VCO CI{ 5 (Continued) 

Seg. No. --· Function. Description 

20 DL 18 A& B RPI .. . 20% - DL 18 A Off; DL 18 B Off 
.. 40% - DL 18 A Off; DL 18 B On 

60%-- DL l~ 1A On; DL 18 B Off 
80% - DL 18 A On· DL 18 B On 

21 DL 19 A& B RPI 10% - DL 19 A Off; DL 19 B Off 
40% - DL 19 A Off; DL 19 B On 

' 
60% - DL 19 A On; DL 19 B Off 
80% - DL 19 A On; DL 19 B On 

22 DL 20 A & B RPI 20'io - DL 20 A Off; DL 20 B Off 
40% - DL 20 A Off; DL 20 B On 

; 60% - DL 20 A On; DL 20 B Off 
80% - DL 20 A On- DL 20 B On 

23 Retep On- Off RPI 10% - Re!ep Off 
60% - Retep On 

24 Spare 20% - Quiescent 
25 Execute On-Off RPI 10'1o - Execute Off; DL Sys. Off 

DL System On-Off RPI 40% - Execute On; DL Sys. Off 
.. 

80% - Exec.ute On- DL Sys. On 
26 R & D On-Off RPI 20'1o - R & D On •. 

. ·_,,·" 60% - R&D Off -
27 

.. ·-· 
.·., 

28 DL Mod Xing RPI 10'1o - DL Mod Norm. 
-··- 60% - DL Mox X'd 

29 Unique Mode RPI 20% - Unique Mode Out; DL Conv. On 
DL Conv. RPI (READS 40% - Unique Mode Out; DL Conv. Bypass. 
CORRECTLY ONLY 60% - Unique Mode In; DL Conv. On 
AFTER EXECUTE) 80% - Unique Mode In; DL Conv. Bypass 

.30 DL Timer Bypass RPI 10/o - Timer Bypass On; Timer Long 
DL Timer Long-: Short RPI 40% - Timer Bypass Off; Timer Long _ 

. 60% - Timer Bypass On; Timer Short 
80% - Timer~.Y_Rass Off: Timer Short 

31 Timer CMD 1 RPI 0'io - 0V - 100 
20% : lV - 010 

.. 40% - 2V - 001 
32 Timer CMD 2 RPI 0'lo - 0V - 10000 

20% - lV - 01000 
40% - 2V - 00100 

.. 

60% - 3V - 00010 ) . 

80% - 4V - 00001 
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~-~NOLE VIA BYEMAN CONTROL ~Y~TEM 

~7l06C •• . • • . 

• VCO CH 5 
__ DL RPI COMMUTATOR SEGMENT ALLOCATIONS 

Seg. No. Function • Description 

·1 0% Calibrate Low Bandedgc Calibrate 
2 100\:-0 Calibrate High Banclcdge Calibrate 
3 DL 1 RPI lO'fo - DL 1 Off • 

60% - DL 1 On ;' 
4 DL 2 RPI 20% - DL 2 Off 

60% - DL 2 On 
5 DL 3 RPI 10% - DL 3 Off 

60% - DL 3 On 
6 DL4 RPI .. . 20% - DL 4 Off 

60% - DL 4 On 
7 DL 22 A&B RPI 10'1o - DL 22 A Off; DL 22 B Off 

40% -· DL 22 A Off; DL 22 B On 

' 60% - DL 22 A On; DL 22 B Off . 
80% - DL 22 A Ow DL 22 B On • 

··8 DL 6 HI-STD RPI 20% - DL 6 STD Off; DL 6 HI Off 
40% -· DL 6 STD Off; DL 6 HI On 
60% - DL 6 STD On; DL 6 HI Off 
80% - DL 6 STD On· DL 6 HI On 

9 DL 7 HI-STD RPI • 10% -. DL 7 STD Off; DL 7 HI Off 
40%·- DL 7 STD Off; DL 7 HI On 
60% - DL 7 STD On; DL 7 HI Off 
·so% - DL 7 STD On· DL 7 HI On 

10 DL 8 RPI 20% - DL 8 Off 
60% - DL 8 On 

11 DL 9 RPI .. 10% - DL 9 Off 
··- "" ... 

60% - DL 9 On 
12 DL 10 RPI 20% - DL 10 Off 

60% - DL 10 On 
13- DL 11 RPI 10% - DL 11 Off 

... 

.. 

. ' 

.. 

60% - DL 11 On .. ·, 

14 DL23A&BRPI 20% - DL 23 A Off; DL 23 B Off 
40% - DL 23 A Off; DL 23 B On 
60% - DL 23 A On; DL 23 B Off 
80% - DL 23 A Ow DL 23 B On 

15 DL 13 RPI 10% - DL 13 Off 
60% - DL 13 On 

16 DL 14 RPI 20% - DL 14 Off 
60% - DL 14 On 

17 • DL 15 RPI ... 10% - DL 15 Off 
60% - DL 15 On 

18 DL 16 RPI 20% - DL 16 Off ., 

... 
60% - DL 16 On 

19 DL17A&BRPI 10% - DL 17 A Off; DL 17 B Off 

~' 40%- DL 17 A Off; DL 17 B On 
. 60% - DL 17 A On;.DL 17 B Off .. 

80% - DL 17 A On; DL 17 B On I ; 

-~ - . 

' 

\ ... 

· ..... 

; 

.. 
.. 

.. :,•• 

.. 
,: 

...... 

.. 

' . ; :~ 

-
.. .. 

.. 

. .. 
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~HANDLE VIA BYEMAN CO~TROL SYSTEM_ 

MI~lOOC . 

VCO CH 5 (<;·ontinued) 

Seg. No. Function 
•. 

Description 
-

20 DL 18 A&B RPI 20% - DL 18 A Off; DL 18 B Off . . 
40% - DL 18 A Off; DL 18 B On . 

.. . 
60% - DL 18 A On; DL 18 B Off 
80% - DL 18 A On; DL 18 B On 

21 DL l9 A& B RPI 10% - DL 19 A Qf.f; DL 19 B Off 
40% - DL 19 A Off; DL 19 B On 

·. 60% - DL 19 A On; DL 19 B Ofi 
. ' 

' . 
80% - DL 19 A On- DL 19 B On • .. 

22 DL 20 A& B RPI 20% - DL 20 A Off; DL 20 B Off 
' 

.. 
40% - DL 20 A Off; DL 20 B On .. t ... . . 

' . . ~ 
60% - DL 20 A On; DL 20 B Off ' .. ., 

so% - DL 20 A 011' DL 20 B On 
23 . DL 21 A & B RPI 10% - DL 21 A Off; DL 21 B Off ... 

40% - DL 21 A Off; DL 21 B On .. . . 
. , ,, . ' .. '• 

'. •. '. . . 60% - DL 21 A On; DL 2.1 B Off • ... •.' .. 
·, ,:;"' ' 

f• • 

' • 80% - I)L 21 A On; DL 21 B On " -· -
24 Retep On-Off RPI 20% - Retep Off; DL 19 A HI Off .. 

.... DL 19 A HI RPI . 40% :. Retep Off; DL '19 A HI On 
.. ' 60% - Retep On; DL 19 A HI Off . . .. 

: ·. ·.··• ., 

• 80% - Rete2 On; DL 19 A HI On ., 

25 Execute On-Off RPI 10% -· Execute Off; DL Sys. Off 
'. J?L. System On-Off RPI 10% - Execute On; DL Sys. Off .. • • 80% - Execute On· DL Sys. On 

26 R&D On-Off RPI. ,·· 20% - R&D On; DL 19 B HI Off 
DL 19 B HI RPI . 40% - R & D On; DL 19 B HI On 

.. 

60% - R & D Off; DL 19 B HI Off .. 

ROo/i, - R&D Of'r- DL 19 B HI On 
27 

I 

. . 
.. 

28 DL Mod Xing RPI 10% - DL Mod. Norm. 
60% - DL Mod. X'd 

'. 

29 Unique Mode RPI 20% - :Unique Mode Out; DL Conv. On 

.. 

., 

. 

. . 

' .. 

.. DL Conv. RPI (READS 40% - Unique Mode Out; DL Conv. Bypass 
CORRECTLY ONLY 60% - Unique Mode In; DL Conv. On 
AFTER EXECUTE) 80% - Unique Mode In; DL Conv. Bypass 

30 · . DL Timer Bypass RPI 10'1o - Timer Bypass On; Timer Long 
DL Timer L9ng-S:1ort RPI 40% - Tin:ci· Byi).lSS Off; Tin:ei· LO!lt; 

., ... 60% - Timer Byp~ss On; Timer Short ' 
. . . 

,. 
•. •! 80% - Timer Bvoass Off: Timer Short 

31 .. Tinier CMD 1 RPI 0~6 - OV-: 100 '• 

... 20% - lV - 010 •' . .. 
40% - 2V - 001 .. ,. 

32 Timer CMD 2 RPI 0% - ov - •10000 
,. 20% - lV - 01000 

'• ... 40% - 2V - 00100 . . 
. ·-. • - - .... ... . .. . . 60% - 3V - 00010 . .. .. 

·• . .. 
. 80% - 4V - 00001 ... 

: 
! 

.. 
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Approved for Release: 2024/06/11 C05025497 
'f'OP SECRET HANDLE VIA BYEMAN CONTROL SYSTEM 

MIS~6D • 

Seg. No. 

1 
.2 
3 

4 

5 

6 

. 7 

'--. 

8 

9 

10 

11 

12 

13 

14 

•• . . .--

15 

16 

17 

-18 

19 

VCO CH 5 
DL RPI co:rvIMUTATOR SEGMENT ALLOCATIONS 

Function 

0% Calibrate 
100% Calibrate 
DL 1 RPI 

DL 2 RPI 

DL 3 RPI 

DL 4 HI-STD R_PI 

:: .. -

DL 22 A& B RPI 

.. , . . I. ·, . ~:. 

.... · ... •. . 

DL 6 RPI 

DL 7 RPI 

DL 8 RPI 

DL 9 RPI 

DL 10 HI-STD RPI _ 
._._ ·_., .. 

'• .·- ,•. 

DL 11 HI- STD RPI .... 
• • 1 • : • '. •• ,, • • .... ' ••• 

' --- . , .. • ... ;., -

DL 23 A & B RPI. 

,.· .. 
' ' 

DL 13 RPI 

l. •' 

Description 

Low Bandedge Calibrate 
High Bandeclge Calibrate 
10'1o - DL 1 Off 
60% - DL 1 On 
20% - DL 2 Off;: 
60% - DL 2 On 
10% - DL 3 Off 
60% - DL 3 On 
20% - DL 4 STD Off; DL 4 HI Off 
40% - DL 4 STD Off; DL 4 HI On 
60% - DL 4 STD On; DL 4 HI Off 
80% - DL 4 STD On· DL 4 HI On 
10% - DL 22 A Off; DL 22 B Off . . . .. 
40% - DL 22 A Off; DL 22 B On • 
60% - DL 22 A On; DL 22 B Off 
80% - DL 22.A On· DL 22 B On 
20% - DL 6 Off 
60% - DL 6 On 
10'1o - DL 7 Off 
60% - DL 7 On 
20%· - DL 8 Off 
66% - DL 8 On· 

· ·10% - DL 9 Off 
60% - DL 9 On.. • • • • 

20% - DL 10 STD Off; DL 10 HI Off 
40% - DL 10 STD Off; DL 10 HI On 
60% - DL lQ STD On; DL 10 HI Off 
80% - DL 10 STD On; DL 10 HI On. 
10% - DL 11 STD Off; DL 11 HI Off 

. 40% - DL 11 STD Off; DL 11 HI On 
. 60% - DL 11 STD On; DL 11 HI Off .. _ 

80% - DL 11 STD On- DL 11 HI On··· 
. 20% - DL 23 A Off; DL 23 B Off 

40% - DL 23 A Off; DL 23 B On 
60% - DL 23 A On; DL 23 B Off 
80% - DL 23 A On- DL 23 B On 
10% - DL 13 Off 
60% - DL 13 On 

.. DL 14 RPC--------+-·-26% - DL 14 Off _______ -_-_.----_-_-.·-_----· 

DL 15 RPI 

_DL 16 RPI 

.DL 17 A& B RPI 

60% - DL 14 On 
10% - DL 15 Off 
60% - DL 15 On 
20% - DL 16 Off 
60% - DL 16 On 
10% - DL 17 A Off; DL 17 B Off 
40% - DL 17 A Off;. DL 17 B On 
60% - DL 17 A On; DL 17 B Off 
80% - DL 17 A On; DL _17 B On 

HANDLE VIA BYEMAN CONTROL SYSTEM 

·Page 82 of 84 pages 
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• Approved for Release: 2q24i06/11 C05025497 

"Tor SECRET HANDLE VIA BYEMAN--CONTROL &STEM 

~JSSION 710_[ l : .. 
VCO CH 5 (Continued) 

Seg. No. - Function Description 

20 DL 18 A&B RPI 20% - DL 18 A Off; DL 18 B Off·· 
-. 40% - DL 18 A OH; DL 18 B On 

: 60% - DL 18 A On; DL 18 B Off 
... • 80% - DL 18 A On· DL 18 B On 

21 DL 19 A&B RPI 10% - DL 19 A Off; DL 19 B Off. 
.. 

40% - DL 19 A Off; DL 19 B On 
,; 

60% - DL 19 A On; DL 19 B Off .. 
80% - DL 19 A On· DL 19 B On 

22 DL 20 A&B RPI 20% - DL 20 A OH~ DL 20 B Off. 
.. 40% - DL 20 A Off; DL 20· B On . . 

'. .. 60% - DL 20 A On; DL 20 B Oif . ' 

SO% - DL 20 A On: DL 20 B On 
23 DL 21 A&B RPI 10% - DL 21 A Off; DL 21 B Off 

4'0% - DL 21 A Off; DL 21 B On 
60% - DL 21 A On; DL 21 B Off ... 
SO% - DL 21 A On· DL 21 B On ... 

24 Retep On-Off RPI 20% - Retep Off; DL 19 A HI Off 
D~ 19 A HI RPI 40% - Retep Off; DL 19 A HI On • 

.. 60% -: Retep On; DL 19 A HI Off 
.SO% ---Retep On: DL 19 A HI On -

25 Execute On-Off RPI 10% - Execute Off; DL Sy's. Off 
DL Sy.stem On-Off RPI 40% - Execute On; DL Sys. Off 

so% - Execute On, DL Svs. On 
26 R & D On-Off RPI 20'1o - ·n & D On; DL 19 :S HI Off .. 

40% - R&D On; DL 19' B HI On 

. -· -.. 60% - R & D Off; DL 19 B HI Off 
.. so% - R&D Off• DL 19 B HI On 

27 
" 

-

28 DL Mod Xin°· RPI 10'1o - DL Moct N0rm., IJL 4 CW Off b . 

' DL 4 CW RPI 40% - ·nL Mod Norm;, DL 4 C\V_On .. , 
60% - DL Mod X'd; DL 4 CW Off 

·• 80% - DL Mod X'd· DL 4 CW On 
29 Unique Mode RPI 

.. 

... 

,. 

' . 
.' . .. 

·-

' . 
•,•, 

·. , .. 
' 

.• 

. '•· 

20% - Unique Mode Out; DL Conv. On 
DL Conv. RPI (READS 40% - Unique Mode Out; DL Coiw. Bypass· 

60% - Unique -Mode In·; DL Conv. On 
.. 

. CORRECTLY ONLY 
AFTER EXECUTE SO%·- Unique 'Mode In· DL Co.nv. Bypass 

30 D_L Timer Bypass RPI 1010 - • Timer Bypass On; Timer Long 
DL Timer Long-Short RPI 40% ~ Timer Bypass Off; Timer.Long ... 

60% - Timer Bypass On; Timer Short 
80% - Timer Bvnass Off· Timer Short 

31 Timer CMD 1 RPI 0% -· pv - 100 
20% - lV - 010 ; 

40% - 2V - 001 
-· . ... 

.. 

,. 
I 

Appendix 59 

HANDLE VIA BYEMAN CONTROL.SYSTEM 
P,age 83 of 84 pages 

- TOP SECRET., I 

N RL BYE - 5 19 12 - b 9 
Copy of 12 copies 

• ' 
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