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SECRET -•L])U'.I!ED DISTRIBUTION • 

'· STANDARD OPERATING PROOEWRE 

INT.ERROOATION • 

I - INTROIUCTION 

A. GENERAL 

1. In order to obtain proper operation for this Project, certain 
basic operations are essential. Namely, the activation of the various 
-sensors and data ·transmitter in the satellite (the function of' the In
terrogation or Control Hut), the reception and recording of data sig~ • 

•. ilals f'rom the satellite ( the function of' the various Receiving Huts 
-strategically located throughout the world), the processing of' the data 
.collected and .the dissemination of' the inf'ormation developed theref'ran. 
This document delineates the Standard Operating Procedure (SOP) neces- • 
sary for the successf'ul execution of' the f'irst operation, INTERROOATION 
of the satellite. • 

2. The primary function of' the Interrogation Hut is the activation .. 
of the satellite, which is accomplished by the transmission of' a radio. 
signal on a .specific f'requency with a specific time duration and modu
lation f'requency, directed toward the satellite at a specif'ied time. 
Ho~ever, in.order to ensure that the transmitting antenna is directed 
at the satellite at the instant of' interrogation and to further ensure 
that successf'ul interrogation has been achieved, it is necessary that 
the. Interrogation Hut be capable of' receiving both of the data signa~ 
f'rom the satellite (hereinafter designated CHANNEL A which is ON con-

. tinuously and CHANNEL· B which is turned ON by the Interrogation Hut). 
The Interrogation Hut contains a transmitter and modulation unit neces
sary to provide the interrogation signal to the satellite and· i.s also • • 
equipped with two receiving systems, f'or rcHANNEL A. ana.c-i'iANNEf. B·-1:iu·f7no 

• . recorders or Time Code Generators have been .. installed:·•··--·-· -- • ·-·· ·-· _ __, 

3o The interrogation operation has been designed to utilize two 

. '· 

l 
1. 

·/•· .. • 
• t.:. 

.•• .-. ,,, 

··, :',;, . "" operatorsJ one to hand.le the CHANNEL A receiving system, manipulate the_·, , .. •,.t' 

antennas, and operate the MOIULATION/TlMER unit, the other t.o hand.le • .. ·.·., '..·_;.;!:,··· .. _· •.. '.·_:._. __ ··:_.·;.·.·_·.,··._:";:··.',:.· 
the CHANNEL B re~eiving system. The services of' one electronics tech- •. : , ':, •. 

• :::;~. ]!aE£E~:~~~1H!E!i;::rL~~~;~~t- . •. :: ~.-- 't~-~•-i.·.,:·_:·!·•·.·."_.:.•._t.·:.::_:.:_:::_·.;~·::.--.·e.-.:.•_•·~.: .. 
. thoroughly understand their respective operations as described in the · . 

-- • · • •. • • . SOP ·and be able to execute them w1 thout hesitation. Practice in read-

. : :.> < , :~y:::::::~-•• and op~at1ng the e~pgent 1s man~ ~ : ; ;::;:.]r,;-!l] 
· · '. 1. The Interrogation Hu.t • is equipped w1 th two, identical, crystal • •• • •. •', • 1· • ' ... -

controlled_, ~200"-watt . tra.nsm:1 tters installed in ¼DM-rtd~cabinets·. To :_,:°'.'_.. : •. :· • ,··\ f.f :. ,:\:·) 
•• ~ .. ::· . .-· .. :- J!&<:··· .. : .. <:·:.•'..•··· ~· • . .. • . :. :'~.~~.T'.~!»,J'• .. i.~~,; :C."·. :::>;_.-~.--·re .. ::<· . .::~;:;: 

. , ...... , . ._ 1 .• . .· ., .. . . . . sEeHE; .._ ... • ..... , , .. ,··. . .. ·.1, 

L".: ' ··.·,·. ; . .--''. :: ·, . . ·.':'_•: .. •. . • ' ' -':.. ' . . I • :·. ,:::_~ ... LJMl'.I!ED DIST.aIBJTION :, ·.:,/ • .- ' ; .. f(.:' /' \:~;' 
..... . : • - .~<' .. ; __ ~···. :··_ : ~EGRET \--111vu'T~·D.·· .::01sTRl·B-W.T.10N· · .. ·: -. ,· .·., -.. c;·,:•:-.-..·.<;~_ 

...--,---,-,-..,.--,-. =_..,..,.'l"~-~·;;;[':"":-.-;;~;•71~.~::--:--..,:~-:-:--.:...!'".' ~5::..1:·~"r~--,::-i~'r~-·~~-·"r'~:---;-.. ---.-. ·.~ .. -·'"'!"""-~;..,4,~_.....-:-~~:~--~:---.:... • ' ·' ., '· ____ t •'"'-----~·t , .. , ....... , '~ 
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l'.'' ·} 

• control these transmitters, a special MODJIATION/TThtER UNI'I' (herein- , :: ; 

after designated MTO) is installed at the operating P<?Pition. The M!lU .: ::, .. ,·.: ... · .... :.·· :: •.
1
i
1
• .. ••.·•.· .. :·.·· :_. ' .. •. 

supplies the required modulation (as seiected by the e-ig]at-position • . - . 
Modulation switch) to either of' the transmitters (as selected by the . 1 . , • .. : 

Transf'er switch on the MTO' panel) as well as a timed pulse when the .. .' • :. ·:··.:.;:, 
TRANSMIT button (also on the MTO) is pu.shede The details on the two • . : ' •. • ' .. ~·; 
transmitters and the MTO' are covered in 'the NRL Instruction :Book. No. • •.• ••. ". Ii:·:~ :./·l 
28 and Addendum, supplied separately. -r,< _, .0 '"~ _._ -ti' c-----=~_,,~ ... ~~.~···.•., . 

.J., I r,-><U r}JVJ-', (r..; ~ -rr-• . V:; f' . ,, , , 
' ••i u / ' ] t ■ •.: 

C. RECEIVING EQUIPMENT I 0 ~ • g,,..,-~ . ·•: [.' ::t• .::-\:.; 

l. The receiving equipment consists essentially of' two model R-390A- .. . < J·\.··-:./} 
. radio receivers and f'our amplif'ier-converters, ·one active and one spare ·:: •• t·':: • .,.:;" 

f'ar each receiver. Substantially, the R-390A receivers operate as the • •. • : . • [ } .. ·.;·<!, 
intennediate and audio :f'requency sections of' a double superheter~e 

. . . system,· and the converters act as the preamplifier and converter stages. '· • • • : .. 
. The converters are pre-tuned permanently to the two :frequencies on which' • 

reception will talceplaceD Therefore, changes to the R-390A receiver 
:frequency tuning is actually only a "vernier" tuning of' the intermediate 
frequency of' the system. The overall system, with contro1s properly 
adjusted, has a sensitivity of' approximately -120dbm. 

2 • There are but two :f'requencies to be received, both of' which a.re 1, 
permanently f'ix¢d and crystal controlled. 'l'b.e signal on one frequency ' • I ' • •:,:;·:, 

• ~~!?:t:\~e i;~~~t~~~t:~;m~~~~!:!~ !:~e:iI;;t~i:1~!~n:;~ .as • ·::: •. ,1'.[r[::':·::.:-.':,· .. :.,•:::··'..·/··,:·.1 __ ,,··· .•. ·.·.:_·:·-·:::: 
changes (Doppler shif't, receiver drif't, etc.).. The signal on the sec- · _ . 
ond f'requency (CHAJ.llNEL B), however, consists of' short, intermittent . 
bursts, somewhat like keyed CW, which may be dif'f'icult to locate and ·.::; .>· : .. \ 

•a • f'ollow during :f'requency changes. Two converters are provided f'or each. ,, .. • <:.;. 

:et~~:=d~::~c!:~j t:~ra~::r:~~n ~=c~i~~:~ ::~a~
0
~:~;~~ed • • •. -__ •..••.. ::.',·.:··.··::,:·•-.'. .•. ~ .•. ·::·::_,;·: .. :.;·:···.::.:: ..• :•.:,;_,,'.:::: 

so that no adjustments. are· possible or required in their use. The crys- . . 
tal frequencies and the internal adjustments of'· these converters have . . . .. 
been chosen so that their out1>ut frequencies, .:feeding the R-390A receiv-.c··,-; ..• ·•1", .. :·.·.,;. 
ers, are nearly the same. In this way, either of' the desired signals •.•. :·: •• • _ • ·} .•,._,:/ 
will be received at nearly the same frequency setting of' the R-390A re .. ·· •1 \·:·' •• ,":, 

• I ' ' .. ~ • 

ceivers, within the limits explained below. The correct R-390A :f'req- •• ·.: ~- .. :' { :·> : 
uency settings will be provided at the ap:propriate time. ,· ,: -: ,. l.·.• • .,.~, 

: < .· .. ·. :!~~~:~~=~~~!L!:Ji~U==:21:i~iF ·•• _j; • ~·t:f;:'. 
) VERTER" connects ·~he CHANNEL B receiver direct;J.y to the whip antenna • •• 
j . ·'· when it is in the "STANDARD TIME. WHIP AN!I!El'mA" ·position •. J3e sure that· 
1 ' .._ ;. this switch is in 'the .:11co1VVERTER" position at all times, other than 
1 , . :: . . .. , .. when . time signals a.re . being received. • 
1 . ', . ,,· .. ' . 
1 • • : .. · ; 

ll I \ •,... .~.:.·:.{ ·_:i • ·--..-:, ·, ;~., 

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

· ··" . , ,:':: ·''.:·' ,,· ···,:,: '\_:~:~~: 2.. ,; : • · ·, ,•.•, · • Si:Q~ w. ' · • · ,· ·',, •• ',:I 

! '· '· f •.: • , : ·.· ••,,... : •• •1• • ..•. '.:· •• : '.. L:DD:TED DISTRIBJTION --· .• ·-.; ·" · \ 

:J ···· •· :.; - •.• ·.-.· .... ~ LIMITED. DISTRIBUTION:·_ · ·:·•.i/:r; 
1·! '• : ._ ~ • 1 f.' ... , . . I(• l . ·'i.:, • • .. --, ,, t' . . ~-
' I - . '. • . ·',·. :, ,, ! ' ., 

' j ,'. • •1·' .• .. • : •· • ~ ,r, f " •· • ' 

• 1----~.,.,..,.--. -..,,_.-,--,,=., .. •=·····:~·; ,;;;.:-:::-;:,;::-;:--r::-:-.:-:,~::,;:;::··:-~'"·:.,::::~ .. J:.,i'.·;£< .. ''cn:.i ·-i·',•·¾T.•~'.·';;,·•'::',·:•· ••• . : _~~ ,],,;~;. ' • ,.; ·.:.: '·;;~;-',~:;,f;;;'.:;:·\'::;1;,, !.-;:;.::·(,'::.:::; ·:,:) \~. :;>: :·. ,:.;.,;;~•::J\8,~·~?Y7,;~(.: ;; ;/r; ·~-, \·.'~ 
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4. Additional technical specifications and details . on the :functions . : · ') : ·, t· ; .• .J\ 
o:f all controls can be obtained· i.rdm. the NRL Instruction Book No. 25, ·· . .-, .. : .. ,f.> :< :, 

: ii i' ·., •• ::pp~:== ~=~u=i• operation have been :}·_,·.'. 11> i: 
. l :=: .•.•• specifically designed to provide a maximum o:f gain, compatible with .. • .',. '. r_:,r·', .. ,\ ... ··.· ... ·.· .. ,-._;: 

1. the required antenna beam pattern,.· The CHANNEL A antenna ·1s a two- .. ,. · , . 

• ·/. • • ~4~b :~e!e~;~;;g~e=t~ih ~r;;~87;;' ai:tz:d ;;:h 1: !~!~~ion. .,, .: ••• : • ·•.· '.-.: !
1

1l'.::_.·;'.· .. ~_,·.::.·:_·:\ .. :~, .. ·•.::.:·::,;.•,i 
The CHANNEL B a.ntenna is a f'our-bay, • 10-element Yagi antenna, verti- • • • . • . 

... . • cally polarized, .with a gain of' +6db and a ½-power beam width o:f 22° • ·:.··'·· ~:. t. , : ,:· 
·: in azinru.th and 500 in elevation. The CHAl'ffiEL B antenna will also be 

used f'ar transmitting the interrogation signs.! to the satellite. fue 
-·. ·: . . to the dif':ference in azimuth beam· widths, extreme -care will have to be 

' • .. • •.• •. taken when moving the· antennas to keep the satellite in the center o:f : 
. . :_. : .- . the antenna beam patterns,. Easy movement .• o:f the antennas and antenna: 
; '.\° • • mast is accomplished through the use o:f a planetary gear system ·vi th 
·/: • •• • a mechanical adva:ntage· of 6 to 1. • 

. .,, . : ~ 
.... •'· .. :·· E ._ BRIEF p Ol'roEP.r OF OPERATIONS 

• .. '.. ~ .; • ~ I • r . \ef.cr~ 

•• • • ., • (App;;~i !)s o1~e b~:~i~e!/~e af:~:~g:!:d~ ~e~~::~e fur- ••• ·_.···,•. ;._-' · 'I:·'.·:··•:·:· .. ·.:._, ... :.:_:.·.::·:;_'.· .. ·.:.: . .::_·~.·,·.~.·.'..· ... :::.·.·' .. :·:.•::. 
;·.,· .• ,': ·.<··. •. ther :tn this SOP, equipment adjustments will be per:formed, Predicted , . 
. :' • : . ~ ·• :- . • Ti~e of' Signal Acquisition carrputed and a time versus azimuth chart '. ,.' : 

'.!t:i ;•· ~ ~; ~;·• ... :~.-.·Lf.~ 
.. ; · . · "arming" circuit in the satellite must f'irst be energized.. This "arm- · ... ·• 1< .~ -~ 

.ing" •circuit :requires only one command, after which the various sensors ·. • . 1 , • • 

it :~t:::~!t!:s":=~\:-~;g1:"t=-~~~~~:~~~ !:. :!9 :_·.· .• ' .•. :·:_; . A~.:.'._:;:::.:~·.:.:;_.:,· 
··:°':i :r·:' i°: activate the various ·sensors (hereinafter referred to as MODES ALFA r 

... ·.·.• .'. ,. ,···· • thru HmEL), are selected via the eight-posit±on Modulation· switch on . • , . '!'-·,; ':'·'· 

•... '. '.:'.:~'.•'·. : .· !~!i=ion ~;s t~~o~:~!;!1!~~~r~~e c:~=~~:\:-!~e t;;~;e~~! :;_ .. ·.·.·.·.~ · .. • <.,"::.·:_:_· .. -.••~r'._:.}( ... ·.i;.~:.i:.'.f 
, ':·O'··;/. . · • sequential order (SEQUENCE mrERROO.ATION) • Occasions may arise ·re- . • . 

. : • .. :·· : •• : : •. • quiring the activation ·of' oniy one sensor ( SINGLE INTERROOATION). De- •. • .:. :.·:. :,.:-'. -ft;·.~}/ 
.. _. ,. :. ,. .. • •. tailed steps required to perform each type interrogat,ion operation are ·•:'.;'; ;,•./;· .... : f\~<-i..: 

:_ ';: .. c., ".:' :. • • .. .-. contained in Section V of' this SOP •. Upon completion o:f the interro- • . ·.;: .-.. • i·<'." ... ;,\ 
:·· •• ••• l '· •• : ,.· gation .operation, a.message report o:f the results will be made (Ap.. _:;::. ':.·e· < . .-··+·:: .. <:,:~;-:· 

•:.,., ..... • pendix E) • · · • • . • · • • • : :,"·}/·.).1.L: :.':f:Y//i 
, , ·,.r. • 2. IT IS ESSENTIAL THAT TRANSMD3SIONS BE KEPr OFF.THE AIR AT ALL '· ; ..... : ••• • .. f.:;s:.-;':t: 

•• • .. TIMES C1l'HER THAlV WHEN Il'lTKRROOATION .lB QRIIERED (means are provided to' .. :·:·-'. '.1 . • t:·.;::~::·•:~--
•• ' •• •• .-1 : <'. permit testing and, 1:f necessary, adjustmen~ of. ~he. transmitters on a , ·•. , • l<t:· > 

l--.,.,\., • .' •· :. 'd'\IIIIIDY. ·load simulatixlg the .. antenna)"· .. ' -.. • :, .: ..... • . · • • ·: ··.- ·: hC:'. .::·:::,. 

· .. · < • • • • • • • 1 >,'~ :. ' .. , . . . . . . • ; :Y,'t '.·;~: I>3: ,:··~/-; ; :: \ ' , ~~ m-oi•j / '.: • Jt.l; 
. .~ ... . . ... · .... ,··•'. .. ~ .. LIMlTED ,D.lSJRIBtJTION ......... , , , :. ... _; 

_---.-....,.......~:,--;-,--::,-......... .,.., ~ ..... ,, .•.. ···:. ~. ~ •• • •. ~_./: .... -~\> ......... ;.· :,>.r _.::·_.,··,P:-:>r':~~:---"-0,,s ,·. \·.,,.·/·.-:'..;.;;::~-\~71.;;.····.· .. : .. ~•! ~~ ~ .~_:.- ·._ ... _ :. -.~; ·, ;>_·· ~-., .... ·\.·_,·._~:, __ .~1·-t .. ;!F~--JfA_.--:,·:<.~"··. "":'.r~ ... • , .•• ·,,._ .... _.••\··!•··~·-:-1·'."..,* .... •_ -.::;~: 
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, ..i>·;BECRET- l.lMITED DISTRIBUTION ··, :,JX,> 
~.• !,':_··b&ACU-m:D.~Pr~QJlmEKrAIIJUS™EITIB ·::.\::~·~~:EJ:::.i 

/ •. i" A. GENERAI.z The adj~tments specified in this chapter· must. be per- :·· -'·. ·:.· .. '. • • ·>··: (i:}.<:\::; 
r· . •• . • fm.-med by qualified maintenance personnel who a.re thoroughly familiar . • .-· _. : , t:. :· ,: '· .:'. 

· ·, with the inst:r:-umentation of' the Interrogation Hut.· The success:f'ul ex.:.. <.- .. : • ,.: ·ti;.'.:,;'.:\;, 
.. ··.• ecution of this mission is directly dependent upon the skill and ca.re > • .•. : ·. . . r. 1• '.r 

;_ ._.· with which the technician ·performs these adjustments. • \1 . • ._. • < ·r~·:'::. -:,..:-~ 
. ' '. . . . ' .· .. ::- ; .,·. :,._ ·,; !}'),:'.·\.:.-:.;: 

, .. :. •.· • B. INSTRUCTION. MAWAIB.: Instruction lr!B,XlU&lB which contain detailed : ,'; :• • •. · _.. : •. JL ·-:; .. :ar) 
,· • information have· been provided far each major item of ·equipment in- : • ·.:·:. /;·: : .. ·/ -•· .·;i{.:··.:·• \ . ·-·!. . . . .: . .. . . . . r. .J • ''l" • ' 

. . ·. ·I . stalled 1n :the hut, ~ntenance personnel shqu1d study the ~ual.s • • :··,. • ·:i: ··.:_ .. t:·, • : .. < 
• ·::· l .. ·. so _as-tobec~·th~~ familiar.with the _e~pment.~ 1~• .~r~:,,:·~·:_;".:::·_;;_···::'..:•.l;;:.:'\~:; 
'. :,: . _- .. ! , ;'. I·. " 

• • t ..,~~ ,", ' hTTl.,.,.,,11"'1 • :~ .• 

. i ·. ', ' . •: • C.. TRANSMI'l'l'Elt. CHECK. A?(D TONING ADJUSTMEN,l.'9 I . ( Includes Modula ti~ 
·.·1. •. •. ~r Unit) 

, •. 1 •'I,,. 

• .. ··t .. 
. /·.i;.· '., •• 

, •.. .. . • • 1• •• • ',: •.,-:'.':'la • When· required: 

'.'~.t~::_/;;/:i:'!-.i-:) .a. During ~he initial set up of the Interrogation ·xut . 

. ·.:•·-:. :_.\ .-.: .• ·:.·:·.<:>;;·_:>:<··b. •. ==~t;epairs have been made which could affect the _·. ·;·;: •.• lf\·.<ti; 
:. • ... / .. , . tuning adjustments of the transmittera or the M'IU. . . : . -'.;; .. l?·.:"<,;f.!.'.:\ 

:. :.·<.·\ t .. _1 • : • c. Immediat.ely prior to the camnencement of a· series of alerts.: :.· ... •.'··.Ii:':)''\".':· 
. . . . :!· . _,. -' • • d. Once each week if' the station is operating at the rate o-r .' . . ··, . f .:;. ; ;.$\ 
• >·.'>".t.> ... ,:: one or more missions per week. . . . ; • • •.• -'_;

1
t~-.::·, \/:) 

\·· :., . e. At intervals as required to ensure the system is capable o-r ,. . ·• .. ·, ~-,--...:<'\·.i 
• ·· '... operations on short. notice (i.e. two hours after the ·receipt • ·-' . ·h·:::t :·. f 

. • • _. :· . , of' an A.tE:R!l'.. message, when there is a period of mare than one .. , • • •.• _ _. • ,. 11~.\.i .. _:_·:'.';::~.;i'.:., 

. '. j.: :>_·~.·f-:,'\~ :·.' week between. 7¢.ssions). <::. _./,.··.·.: -.~i~·.:·C'.':\:.? 
...... -~-/ •. 

. •·.. . 2. Checks and Tuning Adjustment Procedures Detailed instructions .. ··:: • :.?•.--· :{t<·":!.::i; 
•. ' ... ,'.:: :· • • • • • •. -ror· the performance .of. the required transmitter checks and tuning ad- .• .' ,/=-';:·: ~f.:·::~:,/,\ 

.--..: ·f·i·:,;;: .. <;. • • justments a.re contai~ed in the Instruction :Book for Assembly, Instal- .-::_ .· •·.:: .. lt;/:'\:t; 
· •. r, . lation and Maintenance of Control Huts (NRL Instruction Book No. 28 and . . .. , ; • .,,:,,. ,. : .:.,. 
, /·(:-.'. .: , .. . Addendum), supplied separately. . •• .• /., ·: '.·:-: •. ::·\·t ::,:(!.'}: • 

. •••· :·,';i: ; }; ·:~e ~;'~!;\~~o=~c~~~ep~i:~c:~~1!:. ::;::ei;. ~ ... :.,:_:·····.;:i.::.:~ .. ••··•.•.;._·~.:.:.·,..:.; 't1_:,~_~.
1

::·:,:.~.:_:_;;·:·;~.:_;::.{i 
·:':· 0 .;;~. P: ':·· •. :. • ·: .: E •.• lla.rATING A1'lI!ENNA Cl1ECK1 Once each day, during daylight hours, a 1 ._ 

,. •. .":-- .... 4, ~.'·. quick check of the rotating antenna fystem is to be made •. This check .. _::'.:.,. ·.=:;-t;.::: ~(tt:·;: 
.·,Y·.•· ·.-:·· :-. . ,.· . is made by rotating the antenna in a wide arc and noting the rise and :,::'· ·:,.··~" . .. ,~·:{.:.--;~~·, 
• •!':..-~ • .·•-:. : .•:•,··•fall of the noise level. A rise and fall of f'ran three to five VU as ... · :·:·· :: "' :t;-,,,:·.< :;..•(· 

i.,i· .. ,.'·· .. :.indicated by the I,DIE LEVEL meter of the R-390A receiver is indicative:'-,\.-;·\.·::. ··)f:.·,:,':'::; 
:· ~··: '· 0• of' a properly operating antenna system. •. • ., !< .;:-,.: ' .. )(: ·'\\\~; 

• ,•.,;-•/''I : : • , ,' ' ~. • • ' ' • • • ••,.•: •••, ,•,~,• t\/:_\•.),:~:: 

; :: ..• . ( < .. ,, . ,: •. F. PRE .. OP.ERATIONAL CHECKSs. The following checks are to. be performed .• _,:::·..,-_:: :; : : •.it.:-';.'•>,; 
• : . .':· ': • ·by. a qual.i;f'ied maintenance .. man •priat". to the operation . of a· missions, .• • /, ;__ • .-.' · .. !<;: •• :•t/:,, 

• ' \: ; : c~ :::/ , ;;<~:~ ~t~:;~r;'!;~Si➔;1,½;:£,: • ? • f -J - • ' ! - • • ' • •·· • • SP.mi~{:.\ : < Jt:r~t 
- • • • • • • ·-·,• ,.... • • ,•. !. , .. r:. -i· ........ ,. • •. ,: . •. . T~D ,n-n:,·m"l"'lff'IIIIT'l\'III' ·,.. . . -- f;· ,. • ..• 

. •. • 1 ~ · •· •• ,._'. ·. ·:·:.-.~~-. ·.: .-. <:., ,:.~ •:-,'.<~~.- ;~ · .::•.::::{·~ i:,: l \g.~E=,~i;,: ~ . ,'.< ~• ;.' •. : • .• • • .a.,.&,1,-U.;1,,ia ':u.u;1 .~•.I.V.Lll -': ''. • • .. • •• •. :: ..• f,•(·.''\-(f, 

• - . , ·, - ; • , : ,: . ~· .· ,: : :<~ 9('-'.,'~~::r:-.:~~~Y.~(!:;:11~J~.~o, 0:1 sr~,~ _ur1 o~ :: .. \ . , ;: .: s:> ·( 
---,,--,.:l°':;..;-;:~~7-~~~--:[ .. "".:'~9-~1:·:•~\!;?.~~~~:;;,j:tr-;~~J~~&:~-;;- --~-. ;.~.ti.1~;:~:'f'l :::~:-~~.;rr:rn.~i,--:-:-.-:~:-~.:-:~-.1"·•.;·_..~-r~-=~~•\i:,,z:;;:"r,;,-z;;~::.~ : ~~: -.Mr ...... "';7.:~ l' •;. ~ ,. • ~1~ ':~--:-:-{··~ -~."' 1 :~ ,· 
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; :·:. f ·.,.:: : 1 

SECREl---LIMITE.·o 0·1sTRIBUTf:ON .- '.·•:"··· ~.:,. 
~:__- ··>: __ -: .. __ ·.- B~ LlMl'.I!ED DISTRIBO'l'ION ~'- ::-.. : .• \:.· •• / J;< ::·:- ,;, 

~:. ···:= -~·~~ 
,!"' 

.-
.. : ·, .. 

• Acquisition (Section ID, . sight-check a.J.i equipment to ensure. that ·:\:_.~ . 
. transmitters are pr:operly adjusted, frequency dial settings on both -.:_, . _ 
_ ·the CHANNEL A and B receivers ccn-responds with th_ose specified,. all ._:-' • :: • !•, 

~ystems are :f'unctioning· properly and th~_MOllJ'LA.TION swrrcx ()11{ THE M'ID • ·_ '. -' • ,. ,;:·. 
:rs PROPERLY SET AS BPECD'JED m coI.DMN" •!(.1)J OF THE ALERT MBisSAGE. The<,_ _ ; 
receivers and J,,1!J.U ·controls· shou1d be a.djuste~ as shown in Figure 1 • .- -.i-~~~:-'-, ~ 
·(Systems Control.. Adjustnu!nt .Chart). • .. :(.: ·- · • · . • • .. 

. -... • 3/' Turli th~::-B~~-e~1/:~;···tc{th~ ·ope~tars·t~. • ,.. ,.·' ,. •. =· ~,- • .. ·~~-, 
the .exeoutian ; •• ••• :·, : r, )], 

,; \:' ; ' •• '. • I ' • "; \ i: f ,;j~ 
• • ;~~ : ,.. • • • •• • • f: ,:: t: • - ' -., I,,• • , • I• . • , 0 

. :/\_:::--- .. _' ·.- :_\· :: :· ·- >./.:·- ~-}:\~~! 
·; .. •; =.:~. \. ····..i'J..J~" 

•• ~ ,: • • •• "'~) ... • .. > . I I \, , .,..:f''-j 

,; .' I. 

. .. ~.-. .- • -~-_.- ~~:, ~. • .. ~~,;,.-,./l''/) 
,. , ,. ., . .' . . i•·····: fi,,. 

: • ',' •, t •' :,~•, • ,,,, .. , ' .:_' • ";, • ~ ,• I' '• :, 

: \ ', 
.. ·,,·~:.· ~:~i,,.,.-:- .. :·~.',_· •• ~.,;, ., .. · .. '. 1.' ·.·~ •. 

• " •' . ' •, .:' .~ ' /' I• . .': ::••. • •'i•. • 

. ' : ~. ~:\ ~ • • •·.. . ,' ; ...... 
•, : ; • 

. •, 

:, .. :· .,-~: \~· .).:; .. • ,~ • ·, ' 

• '\· -~ •• : \ ·.: ~ • • • t ' J.., • • •• 

•• • n 

,.'7 • ~ :· 

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

._,; __ . . '•, ·, - . ·.\·:·~:.·;: ?>.::· .:,:~·\: ... 

• ''_/,' I; ••• 1, ~ ~.~ :• • ' 
1 

• • .,! ~ '. • . I ;, : • 

~ ., 'J ', ,", . .: ·'. •.•. :,,,'.- l.,.-." .· .. :·~.:_:,: ·,. ·:•>·:/ ,,r1, 

•:-:·,_.., :'· I •..i., ,,., \ , • : •' , • ,' - •,I,-.• ' •.,," •.:• 

~ . .,• .. ' ~ . 
...... •. >··. .•·.' 

. : : ~~ ... : __ :' . .. 1. 

·_'.t.'',., 

•: ·•.: L 

' .. . ' ,· ··•\ • '·.1. • ...... ,. 

,•• ,1. '. 

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

• !' -~ . : ,,;:_~ ..... <· , .. 

. ..... ':.· 
-~ ... ~ ::.· ,· 

. : . ;. 
........ ;. ,••·: .. 

'. 
I 

\ ••• w~ • .: ,' •• ~. ,l /_'., I•:·.• 1.:' 1,~,· ;: '. : • ·.· .. , : ,:• .. :. ;:,.- .. :·.,. , , , ,. .,.. •• .. .. ::\.}<>· 1:· -'··:r r 
·{ .-- . . --- • .";<-/: .. ,._'.:.:_.->.x~_\_\'<,);·., . :'. ~, / •i,{O::\ :· _ •· ~ . :--:- t.:·:·: _~: ----(f>-\/); 
~ , • ,; , •• 1 ~ ,:~:.:- ::,::.· •"'.:, : \, ,', • -~ ·" •• •• •; .; 'w: .. "'/:.:-::• f 

- .;:::_.;:'_:;_ ;., _· • .' .,_/-·-, .,:::. ·._._::··.-.: ;,-:;·, :-:·-: --:·\ ····:_·.:: /,· ,:· ·6 '_·•. ,. ' •• :· ~--·_·:_\.' _ _.··:. ·_.//.::.,,:.~.--.-~··.~:.<.:,-_;_·,.~;-~,'.:_~_~:: 
• •. , ·.-; • '·. ~5t_•.:.,.;:; ·.: •.· ···:•.~ .. _ ._:•;·::•·,• .. ·._:·_:.·:',_. __ ,:,,.__;,~ __ ·:,.,-_·:_:,~~.-.:.:_, ·•'·- •• T "l'"U"ftnCI fflD'"r"'Dnl'll"r"l'ftll' •• 

••• , . _ _ _. ,_ • • • , _ . • . : . .• . __ ~;.&;l:ID DIS;.uu..cu.·.1.v.a.1 .. • . \ .. ~ ~ . -. ~-. :·-i ,. ___ i~-i 

, .:·_._._.-: ···•~'-... :~:•-J::(,:,:'. -~ECR-Ef>.~~II\/IJI,;E,,P,·::_~p~_ST~lBUTlON .·,·.:-··_.: ;-2l~·_::>.~.:~,\~J 
•• • • •• • • • ~ •• ,1., •• ~:.. • • .. ---. __ • = _· __ .•. _: ... _.· .. __ ._, .. ·····-· ·_,~-,.·._.-. -.. ·.·_: ___ -_·.-·._ ·,:. ·I.;_~ ~---~--.--~·.·._,::.·=-~.:.·_:_;_;._1_ 

-------:---;-,c-T-..... --.,·•. ~r:::.~./ •_:,.•., . ...,..-,----··~1· .. ~.r-,•-'t•·•~·.,.,',-!,4--.-- ..• '.~~. '.::; .. ,,.',...'r;;,7 . .:,..,;,, .. _ ;: . --:..- ., l"tl"'";:,,:· ~"' 

', ';,. ., ... . ' 
1·. 
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.•· < ·;-SEeRfi.LIMITED DISTRIBUTION • 
. G_C··-.· _· • M16R&i .. . iIMITED DISTRIBUTION. • . ,_· ~{Xi 

• . ' •, t· ···l,•··,!• 

'-:-::""~---------------· _sY_s...;T~EM-S-;C~O..,.NT __ ·R!_o __ L=:.;.;AD::.,JU..;.;. ::.:~=DIE=·--;.;,~~-T~CHAR.:...=.=l':::::::;:=..::.:..:::....,.:..=.~-·:.;;.•·•.,..,.·:...:·...:.· _:_::.:.:.::==· ···.,:_ :_ / ::. tt· :: \}1{ 
rM~t~r ' . Sens•iti- Gain OPERATIONS 7 > . 1r,,;'.' ·.,~(F 

1~::::-l-------.-i~;-;-:--'-i-:~::k m;:f ~"'"--. --C-HAN-~NE_L_A ___ C.,_HAN_,....NE_L_B~• : i ; f!.'>:¾ 
V ,' 

RRCEIVERS: 
. .. , . ., . 

. "<.-)· •. Line Meter .TBA. NU NU NU 
Line Gain TBA NU NU NU 
Ant_. Trim Maximize Maximize ·Maximize Maximize 
AGC Fast Fast Fast Fast 
Limiter . OFF 'OFF OFF .. OFF :, '::· 

. ,Carrier 
•.:. ·-

J.; ,. 

1. •• ·:-, •':l•)~ 
, 1:·,. .·., .. ·ft•' 

·,_~·:·: _-·,.-··,_:r 

:i_J}I_II 
( . .,,,.__ . .. ., 

~J- .• : i ::ilt~if i 
:::• •• :· / L~=n: .• .. ~A,- TO be adjusted as noted in SOP, , , / e) •>?l):!lill 

• ~ 1 • • NU N t • d • .=. -.-:.•; · ....... •. · • •• >~· ,· 1 ~,-~• 

• ... :;< :J :/~--:; . ~--·_.>:::i:: AV ; .:. A:s:i~::d --~_alue ' :·. •;· .. :: • • •• .···: _:-\:·:- ,:).:;J 

• f ,i • ••••••• ,.? CL ,C.~£9r~abfe,.level in earphone; .?,.:L,<' /. •;, ' .:i;; .:t::i'.Ji 
... , t:: J . '.?:,:: ~ t·\.n;:I:f tt~!I~:lt?::-.\ . :~. ·; \' :-:rt: ·.. , : . :·, ,,... . . . . . .. . . .. :: i ,. •. C• 

• ;, :,, ': •;• • / .\• ~ .•~.. • .. : .; ,:-, • •: .. :., I J,,., ,, ,• ,,·,f', •~, ~, ' _; ,, \ ' ,•,/••:• : 

. . :· ... ~ , . .., _·: __ :·:·.::,, < ._-. -._,··_·:_:_:,.•· ,f·.,:.; ~.-,-·_:,,_·:·:_:;- •• • '://_; 1x,::j_~---~.• .. F:··_;_·.· ... ~.-•. ·····.~.-::u_,_·. -~:e ,1_··:,; :_:,.· -,: 'l) : : • • , ·:_ ·; _.,: >·/ '., 
' . ',~ ' - . ,: '·'..;' ;' -~.-.:. (,·~_:,._ ;:_~':::' . .-.· .. __ :_•·. :,_ .. ,_> ... 

, , .......... •.' , h • '. • ,'I.' , '•• ~ n ..., • ., • • • • 

. (~~-.. i-:_-: ' ·,· ! ~ 

'. , ··._:.-:i-:_,;, .... · Y. ·: •• :.·- ·: ,·'\,•.-·:-;:"':-·.;;._-,',:.-/ sgafT:~-LI-MffE:fl -Cll'SIR'll3UTION'···', · __ .. ,_ ·. t :·~'--:~~:; 

• r • • t, • :. < iI~1:i,JJ;;'' {<: >:'. ; ·}\ • ; '.'.j\{j)UE :~:::::~.EL:11T::;J: !J)Ji,}j 

Level V~riable Variable Variable Variable 
Bandwidth 16 kc 16.kc 2-16 kc 16 kc 
BFO Pitch NU NU /Variaple 1varia:."Qle 
Audio 
Respons·e Wide .. Wide Wide Wide 
Break In OFF OFF OFF OFF 
Function· MGC MGC AGC MGC 
BFO OFF OFF ON ON -b-ial Lock NU NU NU NU 
KC Change AV AV AV AV 
Zero Adj. NU NU NU NU 
MC Change AV AV AV AV 
Local Gain CL CL CL CL 
RF Gain TBA TBA Pre-set Pre-set 

MODULATION/TIMER UNIT: • 
Output Meter Instantaneous readin2 when TRANSMIT button deoressed. 
Transmitte·r Switch Ill or 112 (as desired) ' 
Modulation Switch MODE ALFA thru HOTEL (as specified in the ALERT messag1 
Transmit Button Press at time soecified.,-'tti-~~wr:ttit€d.ges . .:7- I 
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• ~·:: ·sECRET~ LIMITED DISTRIBUTION. 
·-. SECRET- r.ntrl!ED DISTRIBUTION 

III - PRE-INTERCEPI' OPERATI<mS ... 
• ; ... \,: .. ' 

A. Pre-intercept operations will begin with the receipt of an ALERT , 
. mesaage (Appendix A). Upon receipt of this message,. proceed ~s follows z 

Determine the Predicted.Time of Signal Acquisition. 

. a. Normal Casei (Orbit-track passes well within the circle 
of 1,nte;rcept probability). 

·- .. 
.... ~ i~. \ • 

. ~· '• 

. . / ... 

. .··· . . ,.. , ·rr :-:\<\) 
(1) Using the polar map provided separately, rotate the '··•~·.\ ::::. : [;·:,-._,·,. .:} 

plastic disk '\llltil Point "A", the point at which the orbit o-r the sat- ; \ .: • • • . • ·k;•··· ,:,'.: •• : 
tellite enters the· Northern Hemisphere (hereina:f'ter referred to.as the.~: 't" .... , •• ; .l?"· • .\L 
point of equatorial crossing), is aligned with the longitude specifie·d .: -:, •'.- b :·;::\\; 

: . in the ephemeral data message (Appendix F). • •· " • :•:•,. r{, ;:· ·:,::/ 
. . •. : :;,,- ··:;1· ;ixr-:,:.;::v 

. (2) Count the number of minute intervals between the point .:-·.,. •• • ).;· . .f;\:. ·:_,:_;::,: 
of equatorial crossing and the first point of intEirsection between the_·.~::,·:'.· • ,··: J/ : .•':· ff. 

·orbit.track and the station circle of' intercept probability. • · ._:;·:: :,,:.··,:: • :J<:· .. ·.·\\1 

' •• •· . I to ''l'ime of 1~~~• c~:!~:,t s;!:~!/~~::\~:.:!:!1 (~i:b,=_ • '. ! ·\/!; •{f j 
. __ .• ·sage (Appendix F)~. This will be the predicted time• of' signal acqui- '.'.:.·· ':·. f(:.\i,{(; 

·:·'· •• -.,· • sition. --:.,.,_ • ;_ ·~-, .; .. :k·>t;i\i 
: • ': : .. ( 4) The time for c omm.encement of search for the CHANNEL A ·; .. .'. < ,· · ·. t:::,· >:TJi 

_,,,;'; :·· •• data signal will be a minimum of four minutes prior to the predicted •• .. .' < i, .. .-.,,-;:.,•/•l! 
time of signal acquisition. · .. .'·, :. /)1••:-V·: 

) 
" I ~ • 

b •. Special Casez (Orbit-track barely passes within the cir
.,,,.,· .. . cle of in:t;ercept probability, but success:f'u.l interrogation considered 

. ·'. ', ·,r· probable). • . . . . 

·:;/;~~:·:.··::··: t.·,- (1) Canpute the predicted time of signal acquisition as in 
,,:'-!- •, ::: • para A.l.a. above. The time far commencement of search for the CHAN- • •• ·:::: 

·.·,: NEL A data signal in this. case will be a minimum of six minutes prior ''\ ·. ' 
: . to the predicted time of' signal acquisition. ,·.•.·t 

:·..'.._"::i~:,.f:·, '· ,.' •.• 2. · Develop a Time Versus Azimuth Chart:. Using the azimuth lines· .. 
,.; _;- '·.i.>- • .·, •1 • ,.· drawn on the polar map ·provided, determine the time at the intersection.'.:·:,: 
: · .< ,'.:': ··./ of the orbit with each 5° radial line and develop a time versus azimuth , . ,; • -~J\'.:··;>.) ,;.] 

·:- ,: . ., ,:. ,..: ,': cha.rt f'ar· ·the mission.. ,, F.f.gure 2 is a sample .. Time Versus Azimuth Chart.··.·._ • .... 0;; II't·)· ."t} 

~>.•,• J· I,,;~~ , •• ~,: •• ·•' '. • ' ,•',,·.··; ••. ~:.•.••.;~ .• #>,•., ., . ·: ~ ·f · ::. • . • ' . ' ',. • . .. ., 
• •• . .... . ?;--.:~-. . r· '. -~--~{~· .: ~ .:.·~ .?_.:-:':'•,·.~:r:.·:.·::.'.:'·\~)··~: • . :,,t ... :~ ..... _ ,' • -.. :_ ,-: • , ·. ;1· ~ • " 

' • : (. J_ • • ,. --~ ' ••• 

• -~ .• • '~ •, • ; • • • • • ~ 1 

• • ... ' ,' ~ -~'--,),."'' ···~ .')·. ,·::, ' .. "~ . -•: ( -~"-, ,' 

),•'I\•-·~ ,, .. ,: ·, '\ • •;,,. <\"•\,•.:::·•,.•: ,:•:~.'• .. -., ·: •>•: 
,., .: , .•• • •. 1; , ",. . ,1_:,..- r ' , 

. .,-". _i :- • •• :: : _·., '.' _,_ :· ·, • :;.·,'.••,\t',.:. • .. ·,.,: __ ·.· ·,· .. • f\,· • • • • • ..... ;._ ·. . . ,• 
• '\ - ·, • •• ·; • .' ./ .. .. ' ,t:,: • ~ 'f.:.-.>~~f ... 

~·'. ~~ / •: : t . '.: l, -~:. :, 

.. :' . . \ . ., .. :·_.. ,·_ ... :··•·-• ·-·:~\,.. . .... ~~: ·:·\_·_-·. __ ., ,.;l\::. = . ., ... -: • 

• ~ • ..• • .••• • , . -::,· ,/ ·,' •.•. . 8 ·,,, - . ,.·._/'.:,:, - CDi'rm:T" . . .. . ... k. . .,·, 
~' f ~ < .. ,·,,, ·.• ..... ;.?.}: .... ~ .. / • .:~ • • \ } --~ ' ~~ - • • • t,. • •: ·,· 

. -: . .. . ~ .•. ~1r • •• _: ,~. • ::.- .p. ·., • •• ~ .... !J; •. <;··, .. ~.~~~ 
.. :, , . _., . -. ·-r;:_:: •: .. ·;; ._ . ·.- ..... _ .. ,. . . : . . . IJMI'l!ED D~'l'RDIJTION . _ . ..' ~ ; ..... :_ .,_. 

_..,__~: ~' "'.':~-~,-: /~S:\:Ci::~::±~~l~~~,~-~1,~I~~~:.;L'.'.{:. t:.'.<i 
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.,,,s, ._.,, .,., l"f&I .,,,, 

TIME lln mlnutesl 

,1 ,,,. 

.. ~~ . t, . .,,. : • 
. i ,·'.:•·. -~ ~~--· -

', ', ;,, ... 

111· 

():_',·: •. :·\ . 3. Prep~r~::·-~o:··-~-er.ation: .A::=:~::ely 1/2 hour pr:::~:~--~he PREDIC-

.. ,,. _ _._-.,: __ -:··TED.TIME OF SIGNAL .A,CQUISIT~ON the operator will enter the hut and make 
• • • preparations for. the missi_on. The following steps are accomplished at 

.. . ;, .-·· · -. • this time: 
'•'. 

.,_. L • ,•• 

., . 
.: .. _-: .Y ,~_·_. '. _;,>.: 

r .,-. . 

'' 

a. Check· Equipment A sight _check of all e_quipment, 
ticular attention to equipment cantrol settings will be made. Ensure .... (::•._:,:.. '.'·. ' f/~·,:~ :\\f 
that all controls are set in accordance with the settings provided in • -·:··:.··-. •~,-.. ;_ .. ,::(:·<\~f-:' 
Figure L Set t~e frequ~ncy of the Channel A and B .receivers to the • ._. .. ·:. ::i:_ ::;:··_·r : '." • \;: :. ~/-:/li 

--':~~-:-;:_.··:·:··. frequency provided and monitor both receiver noise levels to confirm • •:::,::: '.·;_;- • k',.,L :·,.;,\-,_-~\; 
that they appear to be operating properly. Ensure that the'"STANDARD ·', • .'-~.·:.·,;.:·/;!~\.\ .. :'/~_; 

; •/:"·:. - TIME WHIP ANTENNA/CONVERTER". switch on the CHANNEL B converter is in the~ •• ">":°::·::.,.'_( • ~f:/··::·::\}~ 
·,_'.)'.:>:·:•.·"CONVERTER" position .. BE CERTAIN THAT THE MODULATION SWITCH Q.?L~:-M~<~:·:_:::/;.·· <.\_{;,:,_(\.~,'·{'.:~ 
.·.-..:-·:/>-.. :.:':::._ IS-SET TO THE_ MODE ·sPECI~IED __ IN THE ALER+_'MESSAGE. (Column [CTil.r.J. <: .:_:~ _ _:·:•.:'t·,'.·./.>-~.;--.: .. ·~-tr/·':,j't 
.. .-, _: <· ·_-. ·Standpy to conmence ~!!~r~h.:-.at· .. the .t,ime ~stab~ished fot: the ~articula~ •· -.:.: >, :'1::. __ ::: i{{:i<.:."i1:,t 

~- i•~ .. • ~. • /. • 1:,~:.-1~-: ,t"", 

• I• • 
,> • ' 1; I ••• .',/; > 

ot'• • .... .. •• 

•.• .<i ·:,- :~ .... ~ . l ',,••.,:, ' 

•:~~ - • I • ; ~ ",f; t 

·. ~ ~ • : ... .- .. · . 
<\•.~:,•••,.- • '"••• .,,'r• • 

.. • ~ ' : ~ • •,•j ' I •• ' ••, •:~.• 

,.!,_t 
.. • • • i' • .. ,. 

\!', ' 

... : ,I , .... • ~--

..... ~ ·', ··•·,,:.: •·· -.·· ·;,·.; .. ::···':;.;:..-·:-..·-..~:.:.:-, .. l,v/•:9. ·: .;_.-_, .. (LIMITED DISTRIBUTION -:.:··•.'ii\':.:-· :•·:··t-,;;:· .. ,:\/'.:·· 
· • ,/~ .·• !:~·-;,.-· .. -.'< ~-:·.f:/~/•,·,_: :. ·• •• ~---~ · rM-,.TE~·- ·DISTR'I BUTION _: <:>~.:·: ...- .. <··.·· __ :-,:t •.-.>J:> 

~: ·•••.,,;:,:~:~;_,:., 4;:~i~ci.:E,!~:m5:~Lli1:~-~~s,:2~~~'~;,:{}~IiE]S;l::~11 
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• ·-· -~·::SECRET --LIMITED DISTRIBUTIO.N.·- .• 
~~-- ·_,; 1':._'~ DIS!l!RPJ)TION _ 

.,. 
•' ., 

:.<:-./(A. 
. IV .. OORlln SEARCH AMl ACQUISITION 

DESCRIP.l'ION OF .BIGNAIB 

•.'.," 

. . ,.-. • ? " ''·. 
.. • ,, :· '., -'._, '. '► 

.••• lo.., 

> ' I ~• • ,. 

. .., :- . l. The CHANNEL.A signal~ because of the type emission employed, ''': •• \ 

. • .• ~ . • ~=~:s i~ ~=\~~~~eto ::c:1::1 s:m~~;! !:1~:e:~ 8fnf::~, .i:.;\_/_···.·-.:,.··:·_.,_.: :-_:_~_:.~.-.:·:~--.·;•,::.i,:-'_i_:,:,;_,_;!_:.: 
; .. ·.• ;'.- ; .. ·:· .• tion conveyed on this signal provides ''housekeeping" in.f"crmation on - , 

. ·-- ··.the condition of' the satellite. . :· • ... _._; ~··. :.::; .. •.;_.::~; 
-~ • • ~ - ; -~• . , • ·':.:'• ~-. r, •,u. 7"· :. ~ .. ·; :~\•1~ 

. • .. ·•· 2. The CHANNEL B signal, which is turned on by the Inte1Togation_·:.:,;.•_:·--.,_.. ;:· ··_:.1• . .'····.'J;;~ 
..- • • 0 \ - • • • k •4,1 

. __ · :, .. Imt:, conveys the data :r.ran. the sensors in the satellite •. This signal ·-.':···~: •.• .. • . .- ··1•:-:.~.: i~:;-:~{ 
, .•• .··::'.. consists of' rand9fil gi:-oups of'· pulses and is received only intermittent-:-- ...... ·,-.:·:•·.;·-.::-:/{! 

. • ••• •·• :· ly. Innnediately upon activation of' the "arming" circuit and each sen .. •.". ... : ~: < .-:. ,,. ~··,•;,.; ,(i'. 

... • :. : sor i;n the satellite, there will be emitted on CHAlfflEL B, a burst of • : • ·. :-., • -1;;•,·'.·.-; -~/}_: 
.':, , .. 2500 milliseconds duration., The CHANNEL B transmitter is simulta.n- .,- '·:·: •· ' .. ::- ;.r· ,_: •:':/! 

eou.sly turned on with the activation of the first sensor and not with.:.--:,:'..):· .. • ··.,' .. J.:,\ ;-:·/.t 
the activation of' the "arming" circuit. I.rmned.i:ately upon turn-on of .·. • ,. , :_ -'.: !·,; ·.-::?·:t 

:· < ''.. ·, the satellite transmitter, the ~50_0-m.illisecond reference burst on .. ,,_·;_':_ .]::·: >. f\.'> Ji 
•. . . CHANNEL B will 1>e followed by randan. groups of pulses received at in-· •· .. ::-§: .--.~,: .-·. J ·:,·~·.:.'· J: 

_.·. •• . termittent· in-t;erva.ls, .ranging ~an. a_:f'ew .milliseconds to several. sec- -.~:_.·.·.:)t\t•:.>.>{l 
·: ·_. . •. •. • . onds duration,. The 2500-millisecond reference pulse:,· previously re- . : •· : . ,,, \ 1 ·.f,'::·.-~:•·t;,:~ 
· :, •. ·, .. ••• f'eITed to as a "Standa;rd System Check Emis·sion" (hereinaf'ter d.esig- _.,: ·t-~;;::•:~·,:,,·:!AJ~':.~ 

• • • ::. nated SSCE), is used as a positive reference to.verify the successful • .. ; . .' \.:;·,-;.:·•:;;- . .'-·.-'.,,t:\·::5 
••• activation of the "arming'" circuit and.sensors within the satellite. • .:--.,:··-:,.,:\~·Ji. 

• ··., ., - • .• ·_:.. :'i Th~ rece:ption of rand.om groups of puises on CHANNEL B is also used as . :. ,::.: .··.: .. : .:.: ):\.'i-:{•: 
... ·' • ·; a verification reference far SOOLE INTERROOATI0N, but should only be ~ ... :,;-_.•· :.:.-.,·/;\:)/ 

• •• • • ;.- · considered as secondary to the reception of' the SSCE innned.iately af'ter . -> .. : ·._. }:}\' ;;,Y 
.• _.:_':~~-·::·< transmission of the ill,terrogation signal. The rece:ption of' the SSCE ... ·:':• ... ··.:-:•··.'::i..!:'.' . 
. -:· .. immediately after each inte1T0gation is vitally important to this : . .. ~--.'=·,.:·-.'·}it,::( 

• ... ·•. • .. >.. . ape;i-at1on1 not only to ensure that the desired activation has occurred/' : ; ... •• :>._/_:{·:.•r~i 
.. : ~· :.~·: :· .. ::-.".''_·but also to avoid exce.ssive transmission ot the interr~tion signal. • ·c,:_ · '.-·:·· .• :··r·, ~}.'..t 

,;, \:)•:,?::- B. SIB~ VARIAfiOffl . • • • ''., \i:}f /{{ 
::_::/·,\ :\•i .. • ..-::·/ 1. Every effort has been made to assemble a highly stable receiv•. •. ·• :··.' . . : · •. •. j: ·,·;}.r}::,) 
. " . . ing system. However., the operators must keep in mind several. facts \-;_ :. :· .:_.:/:>·.-'.: -- ji-/: .. ·.\,'1 

,, • ,: ·'.'-_.·:-.-,,,·-:··-which bear on receiving signals :t'ram sa.tellitesz. • ·. ,.' ··. :_ · .. ,, ·J·,,,:t:\,.,:; 

.•T'···:·•·::;:: .• =~;:ai:-~~~::::~~~;:~EE. -6,-'.'c<~;R~f:~ 
,. • •{ :: ... . '· • • .. ~ •. •. tube variati~, and grinding tolerances. . . --: . .. , ... :- ··: l;,}.,.);-J 

,,>/?, >:.:·.··; ., ,--'..: · b •. rhe accur~~Y of' receiver dial ·settings is. no· better t~ :·>:;·:~·.·'.\~~-/:\~·l\:·: .. ·JI 
• 1 • ·, ·:. •.• •• the adjustment o;f' the circuitry 'behind them. Mechanical linkage mis- . -'_;_·: ·/ -:\ ,:~ ;:•·;_:_-<:..i: 

; .. ··. j • :,-.: • • . ·adjustment· ar ·slippage, oscillatar dr1:rt, calibratar shift, etc., can._:(,·.:.,: :,.·. "·. t\f:'..:f) 
: .•._:.', , • . , aJ..l · cause erroneous readings. • • •'., < • · ' , 1 ·, ,.;, '•:. ;;- I; •:r ·• ': • ,;,' ;~: 

•·-.. \<]:) ,: .' '~ ;~,;.~);}(.;?;;.J;,tt~~k:S:(. l)i . <t;::, : ••·•·•. . fBlllllE ,i;f{:~• }t:'?'iiM 
• • •. ! .•• • • ' . . / /\. ,·; ;:: . :,:·J:,/ -~;{;•;SECRET' LI Mlf ED ~MIDN;: \: (. ',:'{ .• V: \i 

·!.· •· ·, •• • -~ .- ~ , .::~::,~::2· .:~s:~~I~f ;LL.J ~· ·. :~,~JE~s:~~-~,,~~ ~' .~:~?ZiC:·,~ :~k:J'. 
________________ Approved for Release: 2024/06/08 C05025867 



C05025867 • 
Appro~ed for Release: 2024/06/08 C05025867 i . 

,: ~ . 1 :: #. 

~· ii- ' 1,_ '. :' \, ... . .. . I \ ~f:.·•-· ;·.•· -sEclITT-. LIMITED DISTRIBUTION 
: .. :c: ·. :: :,. .· S:EC~ Ln.t1'l!ED DISTRIBUTION 

1, . 
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, ' ··.·,. 

·,, . 

c •. Reception can b~ assured only when the entire system, i.e.,·· • ',\.':. ··-:[. ~-. _:·\-;,. 
~ansmitters, receivers, · and tlie space iri between, is attuned. The_ ., ;: 

. . f'ollowing possible SO\ll"ces of. f'ailure in ;reception shou1d be kept in 
••. minds • • • 

(1) The-satellite transmitter may have drifted .or changed 
. • • :f'requency •. 

(2). The converter f'requency may have drifted or cha,nged. • 

- (3) The.· receiver setting may· not really indicate the 
. . uency to which the receiver is tuned, even though the ca.libratar 

, . - · ·· • • ·" • to confirm the setting. • • . ' . ' .• ·: . . . . 

-, • ·, (4) There may be an excessive Doppler shi:rt • in the trans-· 1• 

• .. mitted f'requency enroute to the receiving point. Doppler shi:rt is a 
.. _ .··,. . ·.: _.- . change. in received f'requency f'rom. that actually transmitted which oc- ~ ,,._: /:.:.: .:·: ·.f :·: .. /:.:'Ji} 
•:' , : . ;. , • .. curs in space as a result of the relative velocity with which the ; ; ,. _:;. • . • • .; 

·., ·:,-.• _.:'. .' •· _'. transmitting a:nd/or receiving ·stations are moving away f'ran or.toward,·:,<.'._'· •. ~·;:;·.:::_.'/~} 
'·· • • • • '· · .', each other. Refer to Figures 3; 4; and 5 :for a review of the relative ·:,· • :·: :: -. , ,. :\_\•:: 

_. _. ::. ,- Doppier shi:rt to be_ expected on CHANNEL B during representative mis- : '.: .-··;:: • .. ·• >·:\:J 
• ·._: ::·· .... Bions. The magnitude of' the shi:rt on CIIANNEL A 'Will not -be as great, . , . _ , . ·:-:- _/~1J!,~. 

: _., · . but the shi:rt will take place in the same manner. . :·. \ ·. , : · :•,,~('·:': 

\; , : , i i C, :~~7A = ::: amplitude modulated teiemetry -•• , '. ·i? tlf ii 
'\. ·' sion which will be relatively easy to :follow as it shi:rts f'requency as .::· .. -,,_ .. '.-.-r,>:L· 

. ...... • ··; a result o:f Doppler ef':fect. The CHANNEL B signal, however, consists of. : ,.•., \,: .':::·.·t.::}/ 
,'.,-:: '.: >: short, intermittent bursts which may be di:f:ficult to. locate and follow, :. '.:''.- -. /j. >:I.:: 
... ' '• • • • during Doppler shi:rt. Therefore, the CI!A.NNEL A signal is to be used , • ·:."<: _, . f_;{:, :v:,• 

_;<<){ >·: •.. to provide a reference :for the proper tuning of the CHANNEL B receiver./· ; ", :_ .. !'><::.-} 
• • • . •• i_ •• -~!-;:_ ... :.: ~ :~ 1:.-:•<. ::':.·~.~~~ 

• D ·.ANJ!E:NNA. TRACICTNG • . ..•• ·.> ·· •.. ·,,..-.·.·: 

• lo The a:ntenna arrays used rlth this Proj~ct are highly. directive.·· . • • ,j;)}.{} 

• [u~:?fi:!:;r~Z!iliiE: t;:~!:t~:~~fr:~!!::r • : : •· J:jlJ 
·· tuned to :follow the Doppler shi:rt of' the signal, is tasked with the •: •;· ?>.; /· \,-:: '\JJ 

' . :, : ' . • : ' rotation of the antenna, as required, to track the satellite •. The an-·.·-:-·-': .. ·.\.:·:~'..\ 'if _;~;,J 
tenna is most easily· directed :for the best reception by slowly swing~ • . -~< · ·• ·. ·_,:.: Y:·i':'_· ~) 
ing the antenna back a:nd :forth in a short arc (±' 10°) while keeping a. • /,•::::::.:_ ·,·:·:_/· .. ~:4-::f 

'~·,: • sharp eye on the ·r.m LEVEL METER (on AGC)~ • The meter will start "dip-_·;:=\._:.:.' ::}.:··.y) 
•:,. • • ,·_ •. ping" :when the antenna is too :far to either side at the best direction.: • _i' : )).~;'? 
, ~- • . \ ·,· :, ·-The antenna must alwa.ys· be :(>01.nted to the cent~?~ ·o;; the two posi ti ans • >i /: . ; :. . ': :/}::i_::_H 

.. . .. • • ... -,where.the.LINE LEVEL~ {on:AOO) .s~s. _to:-.. dip • The TlME VERSUS ... ,, .. • .. ,_:. :(:·,\ :.:: 
• ·, .•. ·: .';•'' O:: ·' : \. ,,:,; .. .,., ; • ,;; !::_,;_ "<.<{{t{({:::;_· : '.. . t .:·>t/t)~; ,.· .. ::· ··; ,,··.. ·:;•ii·<··,;,\{-•:-:. //L:S:} 

··~ •• •·•·· .• . ::c• :\,:}:\ •. ··. ~t:,::.b{ •.. ~.,. · .. !? •··. •••· ;µ·~~ }:}.;Y/i,;~_('.f ~ 
, · .. · ·... ,,~tliMffED.QISTR.IBl:JJION,·• · + .... , 

.· ·, .·. •' .·. ' ..• ,;..~,; ,,-::, :::LW;,· , .. ~.:,~:) ~":" ,- ; :. :._:::'~t,L:}h;~::: L~~~:,:L,:, '' ,;,,:.:" : : '. ,; t./Jt: 
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:·(·=sffiRET ·. LIMITED DISTRIBUTION • -·· - .·--..·:·_\-· L-·.: • .. -
- :-L,· _ -:_-... • · ·m:cft!! - "LIMl'J!ED D~TRIBJTION -::~.";:

1
-~:-;:-; :·~ ~~}-t -<~r::::;'.'. 

AZIMOTR CRAR!L' is· to be used as a guide in the proper or·ientation' o-r · - ·.·.:;\ :'.,./.·~-\ J \:,i/[: .. :· 
'. ' ... 

• . •' ,!,..' •, •, , .• ' • • ' , •'"', .' '•· • • ' I j •; • ~ 

.... the an~emia. Slight. deviations from tlie .TIME VERSUS AZlMUTH CHART may,.i, '<. • -·~ .. • ... ,. f:".-:· • ;-, ,'f 
• -, , : be necessary to overcc;,me local ·1nterference and to optimize· signal ·:: ;' v:., • • • _. -:,> 'i< :'·.-,.; .~·,,; 
, strength. The operator mu.st make ever;, e:ffart to keep the main beam '..\ ·:O<-/-~-.. :,r_ ·_:·.: .. ':\}; 

of.' the an1;enna point~d ~ectly at the satellite to ensu;re proper or-.·/·>:"<·· _,, J; :::,:._:-. ;., 
ientation o:f the transmitting ·B.)ltenna at the time the interrogaticm_ ·.._;:.:-,. • _'- ?-;::-·; ··t:·- J0~: 

._. signal is radiating. ,, _· -·-· ... •-- r.·.,_ •.. :~ 

(. - E. ~:: =ng far the CRAmmL A signal f= minutes pr1ar . t:C ,;• f,}:tij 
:i . ,.. to the Predicted Time of Signal Acquisition :for ·a mission in the ;Nor,- _ .. _. ··-.- L.'':-';':,/f 

.. ma1 Case, and six minutes prior to ~his time for a mi~sicm in the-Spe- _.,:··:- ::•.)/V:-<::.{t; 
·ciaJ. Case (Section III). With the BFO OJ,11' and the BFO PrIDH set at i·· :, -.: :/ : ::_ ;:,-;_• ~);,? 
·zero, slowly tune the CH.AN.NEL A-receiver back and fortlr within +5 and :·. ·,,_ /.\ }\c"·-·,;.;:'\ 

/'_. \ _-2 KCS flf the dia.]. setting prov:ided, at· a rate o-r not mcn-e than 0.5E/ .--:, ':,'_; :: - t1 ::".-·:)ii 
: ; ... SEC ,mtil the CHANNEL A signal is hea;r.d. In order to increase the sys-'. -'·- -.,.,·_ ·; :: . f .. ;.:, / .. :~-~: 

'·· tem sensitivity the opera.tar ~y reduce the receiver ban~w::tdth :f'ran 16-:_.:-· ,:- ;··. _.;· ·, .: '/';}~ 
_ •;:' , K'CS to ilB narrow as 2 ~s. ,mtil the signal ~s acquired. ··,:~.---, -i··,";. :r~> '.:.·li 

.< • -:, _.:· · ... '.! F •• CHANNEL B SEARCR ·.;\:_-,:·:.:~::;:.:·< J(!~f·:~1) 
''. •.... . • .. ' ... ..• .,, ,, ,} ,:· ~, .. /, 

>", ~-- .. -.<- :- ,_._._. ·: · lo When th:e ·cRANNEL A opera.tar ha.a _acquired and is tracking the· i·::'._-;·;>'. ::_-_:.i(?:f·'t: 
: • . -_:, _ CHANNEL A sigriaJ.1 the CHAlVNEL B opera tar w.f.ll begin tuning the CJIAlfflEL . : _'. • :· • :-··.; ,.{:· .-/' :(~; 

, , • • _ . . .. . • B receiver. in direct :relation to changes in :f'reque;ncy dial setting, • • ... '"> . i/:.·. 1<tfi ':_), 
. • · "!"· i_: _-·;-/:·>· caused by 'Doppl.er :shif't; as passed t~ him by the C]lAm.:L A operatcr.: ._: -._ -, ; ·.• ·\;,·.:.''\/: ,;i 

• · -· - ' '.:.,_!·= {Refer Section: V ~s A 1 thru &6 ) ... '• , .. , '· , .·, i ·, -· ·' ,· L-, ·.1~·--,· ~•1 

•, , . . .,, ~:/:/iAr: ..• 
. r· . · .... 

---, 

i • 
. i,J:,,, 

3~--.---,--r---.-........ --........,....-,--,-,....-,--,---r-, ., 

2tj=t=tJ:!=t~=r~•c~H~A~NNtE~L~B~:SltGN~A~L 
l 

........ 
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• . - •. -· ... _· . •· . ~-; ~ .. ~,.•f-~ 

A. Once the CHANNEL.A- signal has been acquired, it will be necessary 

19eM.l!! - LlMITED DmTRIBUTION • 

V -· WRING ACTIVATION 

t_, keep track of it un'til the time is reached when the TRANSMrr button 
·,;· • must be pressed. ·Retention o:f the CHANNEL A signal is necessary if 

the antennas are to b~ kept properly oriented on the satellite, and if. 
the CHANNEL B Doppler shift is to be properly compensated for. In :;' '. •• .. ••• 
order to ensure that the signal is retained after it is first acquired,· ." '. : ... -: 

-;_: the-CHANNEL A rece_iv~r shall be adjusted as follows:~ :.>>~.·•_t~····.·. ·~-.--•l' 

• ·' 1. Arte~ the _si~ has been acquired and the antenna properly ·- • • •· • • :·. > [':-.:· . _ _" :>"J 
,.. • • • • oriented, temporarily •~steady" the antenna and then adjust the KILO- . . i,· • : '· ,• • ;. '· •. .-:,·:··; 

,·.;' ' : •. • Er~i~£t;;:~:~:-~~~ ~:~:!:r ~·~~~· p~::1zed. •· .: ... :: ,: : ~}ili 
'[· . 2. · If a zerobeat condition is not realized, adjust the BFO PI'It:H • '· • • •. •. '.-_::_ /.:{i 
1 . : control until a zerobeat ·is reached. Due to',the multiplicity of chan- .. ,. .• • _t • -:,·:" 

._ J ••· •. ·nelson the basic ,Frrfer;'/several zerobeats will be encountered. Se- .'·:·:_•:·.:---·J.,· .. ,i•1\\j,.· .. :'.:~ 

.···.~f ,_. .. ··1ect the one ·that is most .... convenient to a BF.O .. PITCH control setting or_~-:.·.-:'.,'.:,._· .... ·<;,·{·.,~ 

!
! _· . ·:e:~;Y ~~a;~:~::~-zerobeat will cause the ~ LEVEL meter. ·to drop to';-_-·;·._::··./_:,.::i ,: f( ... {:~_i] 

•. ,;_ ~-: ··:·. !··, :··,16·, 

. ~ -·-_·. ·.•. '. \ 3. Note the ·frequency di~ ·reading to the nearest lOO · cycles ( the : ( ·.·_, ·-.<:··: !-°::. )i(~: 
\: . .!) ·• • .•• 1 kc counter has a vernier. on its right-hand side marked in_ ·200-cycle 

:: · \ · .. ·. < ··in~rements). 
; .. ,. 

. ."' · . • 4. Rotate the BFO PITCH control clockwise approximately 1 kc (to 
··._- •. ·: .. • .. • about +1). The Doppler ·shift will bring the si-gnal .back to a zerobeat 

• ··.•. condition .. 
~ ·/ !-

:. • •• ;::··.-: • • 5. When the signal nears the zerobeat condition (300-400 cycies), · 
• • ,· • change. the PITCH cqntrol to zero and carefully move the KILOOlCIB CHA.IG.E .. 

,i , •• • • • knob to maximize the CARRIER iEVEL me-~er r,eading . 
.. 

J ·.,/ •••• • •· • 6. ·Note the new· frequency dial reading to the nearest 100 cycles. 
Calculate the difference between the previous and present frequency dial ·_; ., ·:·. /:_:·:\;•,J 

·: . . : :- readings. By the use of_:l;he_t~Jn.t,l!!,°tJQIJ_lIJ._;_:n~e_2,_ih~ __ new fre_que~cy • ·._-, •. ;; /, :·,l.(-~:/ .. , 
,v ••. • ••• •. :·.about which __ ~_e~-~-~-~~~/th,e_ dHANNE~ B_si:~nal shoul~ -~~ _conduct~d; -~ii>--·~:·:'··:'d .-~< i•:-. 1·'.~Lx::·.f.'if 
: ·:·'; ., •. IZ\be;/~~~~rmine9: a. _nd ~as,sed;: tp·. the CHANNEl, _B·._ope;r_~lqr_t·<:-i· ·,'.· .' '.. ~-'_ .. ..,::t • ,;,:J· ." ··:·. :> -•:; .- ._.._:_ [~1.}'.~· :,'<:_?· 
•.~ • ~. •:~- • it,,.,\•.~ .. °; • ,:_ • •• • • ·-'"".. , • • 

0 
... ••, '• •• <. • •... . .-. • • 1 ' • , :1 .',::!•:~:"~_.~,~:•:.~,. • .• -~:, .': . •,.: • •. •· • _. : .-:<./ • ;.;~ ·~.-,; ;Jt•~:,;:;.-:-',t? 

. , •• , • . _>.· 7 •·_:Repeat -par~aph~_ --~ thru 6 ab.9_Ve. untii .. the .. desired ·activation . ' .. ; __ .. <··. _,: _., ~f).:: ./· 
. . . . ,·1 - . b ... i""~- d . ' . ,. . , •. , . . ... ' . ., .•.. ~ 
:. ;. ;,-: ,/ .. •. ;n_.-the sate_llite._has·:·•_een_ver_i'-L_e • ;'.;:ir : -:··. ·;;··;': .. • • • • : .• ,.,,:::.·-.,.t >'::-~:._:.:•,.;::;·:_ 

• ;'. ', ~ ,· > ,. 
• ~ J •••• ' 

. . . : ·., 

• • .. • -. •• •• •. - .J •• _, -- -··llMIJED···DJS-T:RIB-IJIION·· .. · --·-· 1.,.- •••. _ •• 

• , •• •. ·•·· • • • : ·: • ·•· ,:_ •• : , ~: :" ::~ :~::~;S ~:~I£J J.:J.~tf }::~; .. i {: .. · • -~:,'.;;, :~ :;~tf :;!~~~r~ .. : \< './ • ~, .. ;; :~• i ( ::i\ :. ·: :· ~"f, i:t~ 
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SECRET - LIMITED .·DISTRIBUTION. • •• 'f ·. 
B!CRE·r :- LJXtTED DIST.RDJJT!Ol'l' -, . . :, • ·:. · . - . 1 

j • ·•. 

-·~?-· 
• • I • 

.... 

., . ·-. ;.. i _,, • ,:." i . ,· 

(,· • :::1!:::0 :;;:::~~:~ ~:~~~=!1~ ···.1::'~{;<:,:t)';::i 
• )f•" ',..., :,, 

;:: .. ,'. .. •,.. . t • ·, ••• < ~· 
a. Press the TRANSMIT button on the MTO' exactly on the min- ··~- , ·r.::-", ·/:( 

• ute and at least one :f'ul1. • minute a:rter CHANNEL A is acquired ( e .-g. if 
CHANNEL A is· acquired at 0801:03z press 'l!RANSMIT button at 08o3:00ZJ 
if' CHAlfflEL A acquired at· 1823J55Z, press TRANSMIT button at .. 1825:ooz, 
etc.). It is. not necessary to hold the button down. Observe the met- , . 
er on the MTU; and if' it deflects instantaneously to about mid--scale, .• .'.· .. '_.,· _· 
assume that the "arming" circuit in the satellite has been energized. ·1 _/. ;_··_ • 

,•:: ' 

.. ·.-·· b. Immediately upon pressing the TRANSMIT button and with the 
BFO ON, rapid.ly·swee:P·through :! 2KCS of' the CHANNEL B receiver dial 
setting ·specified separately (as modified by paragral)hs A.1 tbru A.6 • 

. ,_ above) in search of' the SSCE ( 2500-millisecond ref'erence burst). At.,.· : 
. :,· . ..>·:1 tempt to zerobeat the CHANNEL B receiver on the SSCE. Reception of.' 

" . ". _ .. • ,· :c, the SSCE on CHANNEL B during this phase is evidence that the "~ng" 
,. __ :, .· .: ·, _: ,_ •. ;; _ circuit in the satellite has been energized. 

,·. . . •; ~ . 
I -., .,.• • 

· -•~ , · c. In the event the "arming" circuit is ·not verified to be • 1" :, ~;1;,1_ 

, : :: •.::;: :: ;=gia:~d~:n\=:~::~~ ~!:/~c~ button a second •.• , J:l~i~ 
:-_ • \_ ·,-.- - • · de If' the SSCE is still not received a:f'ter pressing the 'I'RAMJ- '. - . · . l.:·;,; .,..,,,: 
• ' _._.' :>": • • · • ~ button the second time, switch to the second tra.nsmi tter via the • : ' - . • l .':-1:·. /: 

. - __ ,'i·•·:· . _ ,_ _ Transfer. switch on t~e MW, wait f'i:f'teen seconds, press the TRANSMIT _ ;_ : ·; ,.-.. _,:'°•: -~·:_-.//;/-:: 
: ·. ·: \_;.:.:· ---{ •. ·: _button far the third _time and again attempt ~ecept.ion of' .the SSCE. •·.::..< _. ,/-·~ -: .. :.r:\>~:_\{ 
· :. - · · •• ·,_ ·.< e. l:t' the "armingli circuit still ca.nnot be verified to be • V·:.::-.-·<_,:, 

}/./':_,:'t: ~> · energized after ·pressing the TRAJIIBMIT button f'or the second transmit- /· :-:,< /> 
• _· ... ·_ 'f_: ;··~-, _ - ter, w.it fi:f'teen seconds, press the TRANSMIT button far the :fourth :• ( •• :~ /9 
':/::.i:• :•:_ •. :·: --~· and LAST time and again attempt reception of' the SSCE. i.. • .. \ 

• _, .:<:::',~·,. ::,:·~ •• f',. • hnediately upon suc~essful activation of.' the "~ng" cir- ,·· ' ... •.:,'i ,: :· f/j({:} 
_-·.•-' :',···:_:_ . .. .. cuit above, ar f.'ailure to activate this circuit a:rter a total of.' four :. :.•· ···, :, L~· .... ··,::,: 
_ ~:- -,-: :::- · -· · attempts, reset the Modulation switch on the MTIJ to the MODE specified. :· ::-, ·:_.· · ·., r:" ·:· • .. '.};~ 
.. ·• .'~:-- ·.·-·. __ :-;._.'··< in the ALERT-message (Column 5), w.it f'i:f'teen seconds, then press ·the . _., ,· . i·,\.; .. :,/i 

·"· . . , TRANSMIT bµtton.. . _ : •. i . : • .. ·_..: _ [ .. ·: ·,•i>'.t 
:: .·•: .':-. . . .._,:"'. -' ?> ,·'.; !•-\./.'.:·A: 

· g. Immediately upon pressing the TRANSMIT button and with the ·, • ·.··; • .:·· ·:\ • [';.·:.; _;•L·( 
' • __ :._: \_:::'.~_-_: .-. :_>_: __ ·_-_ • BFO ON, attempt to receive and· zerobeat the SSCE in the CHANNEL B ·re- • .: ·- .. • • :' •.· , '\/1:'."• •• :_, __ l/ 

• . . ,. .... "{ -{-·" ~ .\- -, L.:c 

; :i ,/;£.• •• ceiver. When a zerobeat has resulted, switch the BFO OFF and listen . _ .. : , ,:, -.:f_ ·,:.:.,'. ::~j 
•• . •. , • ,· f'or random groups of.' pulses on CHANNEL B, compensating fo.r Doppler · ·: . • _,, ·: -·_ t:·-.- _:,_ ,;) 

. : ·_. i; ::.-: _ _ ·.-s}'.d:f't if' necessary_. __ If' the_ SSCE has not be~n received within 3 to 4 , : ·:_. ·J :: \f:\.-: .. >f.) 
~--··_-:·. \::•\",~ s,econ~, start .. }~e~~-·t.5. :s:ps and.-~ K'CS around the'C~l, B - .··'." -: ,-_, -f/:_:>:;.} 

-1.f :: .·• ,, .<'< • !t-:},1;~\g':•E/ ·_: 16?+ < \ :· • ·• •· - •• 8FC?M 2 ': ~ :+JV! 
i • ~-- ," • 1· .,.,.- '• ' ' ... ',,. ! • • / •, ' ' < • Lll(]!l!ED DISTRIIIJTIOli . t ', , ... 

::•: ·:- .. : ::.:··:: .. ~·>> .. _·.~·\.·.:-1 ··J'.:/:.:;:~.-~,~>-:;:·-•;:;.:fs'.E.C'RET+~. tf}VlJI:E-f}~ .. D,lSTRJBUTlON. ; .·-_.::., :·· ·-_'.·: .• ·, r· _...:({:~:: 
_ _,..--"----...,,..-~--,---,,=, .. : ,_: ~.'. • ~~ .-.~: __ '. ... --_ :·; --~'..;~:::.·_:~:~.:-'._·;.~:~~ {/~·:>~::;~_; ;_(_ .. : --~-~--·,. ~ -·~ --~:<::.>;:;1_::1,~1~-- ~- ~:~,-:;2,~-:~·-~,;: :.·sr~'.-~v.:~p::_;, -~~ ~:.-~ ... ,~:~:· __ :_ ,.·_ .. ;: t:.:.- _· ~~1:: 
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···\ ', . SECREl • LI.MITED DISTRIBUTION 
~LlMI'J!ED DISTRIBUTION r . :. ·.-: 
rece~ver dial setting, menti~d. ab~, for randan. groups of puises .. ··'.''· .• _;-· ·r: ,.·: .. :·:\ 
Reception of either the SSCE or random pulses on CRAJmEL B .during this • .- ,•: '.;, . .' .. I'·-:'.>,',: 

... .\• ... phase is suf'f'icient evidence that both the desired sensor.- and CHANNEL -··:·:· ... ···: ·J.'··:· :;.',_· 
··_/'. < • B transmitter in_. the satellite have been activated. • . . ·,;\.'.: .,.:_· .. ·'.,:,' F{\ .. \} 

h. In the event activation o:r the sensor is not verified with- , •. _·,:· . . ;k. ,.· \',t 
. in fif'teen seconds af'ter pressing the TRANSMr.r button for the first • • ... : • • 6".>; .. ·t. 
time, press the TRANSMIT button for the second timeJ verify acti vaticm _/ .: .. • :. : __ ' f; (:: ·_•. ~i 
as in step C.l.g. above. • ..... '• . •.·. r: ... , •. ;,-:. 

. 1. If' activation cannot be verified within fifteen seconds • J•.;,.· 
af'ter·pressing the TRANSMIT button far the second time, switch.to the 
second transmitter via the Transfer swit.ch on the .MTCJ. Press the 

•. TRANSMIT button for the third time J verify activation as specified in 

step C.l,,g. above. ------ : ·:· .. ,., 

', '· ... ·· r-· .. -~j·:··· Jj ··;ctivaticm.-;tiil ~a'nncit'-be veri:fied- within f'if'teen s'ef-l ,;: <· ·.: ·. ·.: r·/ ... ·.:_,\· 
:· t.5_.Q_nds after pressing the TRANSMrr button f'or the -~~~_c>nd tr~!lmi..t.t~r,.J.J • • ; . ,, ,• • J .. _: ·.~L~ 

,,.·. \ . I press the _TRANSMIT_but.ton f'or the f'ourth and LAST time; verify acti_va-1·· : ;, .. ::. • _}··:,:., .. ·\~ 
• -Lt.is>n_§..!?_llpecif'ied ·1n step C.l.g. above. --~----------'· , ,-.,:·•.,:_".- ! :--~.:·. ,:. 

2. SEQUENCE ~-;;~~~,-- (Two ~~~=at9s activated). :·<.: ,_·· ·._·\ l(.~:.:?} 
•✓ ..... ·.: •• •·di/;\• 

. : ~~:·~~fl::~~:;~r?~:r~~~!:~£~:r:E~F:~:!: . >i: iil\1 
to this point to verify that either the "arming" circuit has been ener- ' .' ., r '· .... \ "·~' 
gized or the f'irst sensor has been activated, secure the interrogation 
operation ·and submit a message report of' the details. (Appendix E). . . 

• • ,: I 

.'·/ .'.: .. ··:. b. Immediately upon verification of' both the "arming" circuit .. 
;• <· • being energized and the first sensor being activated ar the verification· ; .· .. 

• '· ·: ·' of' the "arming" circuit being energized and f'a.ilure to activate the • ",. 
::,r• ... ~·:. •• . ·: first senscn:-, reset the modulation switch on the MTO' to the MODE speci- • ,. •, 1 ... 

. ' • • . '· .. fied in the ALERT message (Column '6) f'ar activation of' the second sen- ... • ::• • 
-, . • •• • ~: • •. Sat9, wait fifteen seconds and press the TRANSMIT button.. :, ; ,:. 

• .:/} :i • ·'. \' :. ·• · c._ Upon pressing the TRANSMIT button, innnediately attempt •• ... • ~"-:;< :: •·:',\.'/r 
~ _.-:;· t: / ··.·.: ·: •• reception of' the SSCE ( 2500-millisecond reference burst) on CHANNEL B ... ·:···.·: .·::: :.: .. , . {~}>>i 

:_i,·.''(,'.'( .. •• .• •.• •. ~:=~~:?:.:: E•::r=~o:i::~!e~ :; :t~t!: ···>:·(Z?f ;\I 
~· ~\'.~- _. . ·, d. -If' the- &ctimtion ·cannot 'be vertfied· by the reception· of ~-:.:_., ..... t~ :· :·-· .. :'~ .. :_.:>:· .:·:.~·;:~}~; 

, •: ' v:: :_ • . ._· .' the SSCE in step C~2 .• c. ·.above, after fifteen second.a, press the TRAES- ·_,' <::· . . • .. ·; ;·· .'· ,.'.'.,'.-}:, 
• • • •• • • • ·.• • Ml!t'· button· a second timeJ '-rerif'i •the ·activation aa specified .in step . . • .<,. _:.: < ':::.:~(:· 

··. ~ •. ; • .• •· > :•::c•;•~: tJ:\B~~;;;~i'('·)::·····:~ ·; 1 ~{;· • · • :-.,:1··., \ •. •' :D •• »m~ ~ \/:.~ '(:!'1f i:/;I 
· · , ... ._ ...... , · · .. _;; ··.: · .,.j•.-·.~~·E©REt · llMlfED· ·DlSJRJBUTlON· ........ , .. · ·1· .,.·.·-·· 

•• • • •• • ~:? ': :i:0: ·'.~~i~f < :~ -· , :~:1L<<-~-:.~·+"~S,I.L:e: .. L~~~1.<t:} 
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-,= SECREl-m LIMITED DISTRIBUTION 
S!:~~ - ~D DISTRDDTION 

eo If' the activation is .. still n,ot verified in step C.2.d. 
•above, after fifteen seconds, switch :·~o the second transmitter via 
• the Transfer _switch on the MTO', press the TRANBMIT button fqr the 

-.··third timeJ :verify .the. activation as specified in ste;p c.2.c. above. 

r, 
[.( • .·.,.' ::; 

•'1. 

I ,;•, r\}l 
f. If activation is _still :not verified 1n ~tep c.2.e. -above, \.; ... ,, , ~r:_·1: /:/.}: 

a:rter fifteen· seconds_.· press the TRAmMI'l' button·. far the fourth and· .. ):,· .• 
LAS~ tin!eJ·:verify the activation as specified in step c.2!c· • .-abave • .- ::_;:;:.·:: 

.:};· ... \/':'.~: ~ 
'• ~· . : . ~ ,! 
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VII - MAINTENANCE 
'· 

A. In order to ensure maximum performance :rrom the e·quipment, strict 
• adherence to stand.arq. maintenance procedures as outlined in the equip,-· ': 
ment instru.ction manuals and the _installation manua1 is mandatory. 

B. Each malfunction and the action taken to repair it shall be re ... 
~orted on an "as ... occurring" _basis·. El.ectronic lih.ilure Report f'arms 
l DD Farm 787) ·should be 'W?ed ( see .Appendix D). ~d thes_e reports 
direct toi 

Director, Naval Security Group 
38o1 Nebraska Ave4, N. w. 
Washington 25, D. C • 

.. ·Enter the covername f'-or this Project··1n ID:,ock ·20 • 
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INTERRooATION ALERT MESSAGE FORMAT -
• I 

•' 
: ' ... 

PRECEIJElQCE 
' ·.·,·, ,\':,. 

. DIRNA.VBECGRO' 

TO 

.. INFO. 

,;·•,.,. 

. , 
."/'. 

C LA 8 S I F r··c AT I O N 

Project ( Cove:1:na.me :for this project)_. t 

Read six/seven colurnnss 

,'.-· ONE. THREE · '_]W.R _·. 0
: FIVE 

~ ,·• • ""' r •• ~ :- ~ _,< 
1,,, ·, • 

SIX SEVEN 

(MODE Set (MODE setting 
ting for :for energiz-
acti:vation ing. "arming" • 
of' second circuit ·(See 
sensor J i:f No~ 1) ) • _. 
second ·sen- .'_ 1 ~ ;· • •• • 

sor not to •·· 
be activate~ • 
will list·. 
"NONE") • 

2 •. Remarksi 

- - .- .. ;.. 

Note lJ •. Unless otherwise directed, the MODE setting :for energizing • 
-,the "arming" circuit will always be MODE ECHO. This will 
be denoted. by the omission o:f column seven :f'rom the ALERT 
message.· • In the event the back-up MODE :for energizing the 
·"arming"· circuit· is required, column seven will then appe~. 
~-specifying the appropriate MODE.· • • •. .'_. , .. · 

-~ _,_ - .. 
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TlME CHECK OBSERVATORY "DESIGNATION LIST 

and does not preclude 
if the suggested.stations 

Thiel list, fs.· provide'd only as a guide line, 
the use of any station listed in Appendix C 

.• do ·not ,pro.vide. ·adequate_. signals. 
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REPORT THE FAILURE OF ONLY. ONE PART OR TUBE ON THIS FORM -
I. ltPOII NO. 2. HPOITINO ACfl,Yll'r , 3. HPAIIID 01 Hl'Oltl!D IY (NAMIJ 4. DA II Of •AtlUIE .. ·•· _;·• 

.. 
I: IQUi,MfNI INlTALLIO IN (IYPl AMO MO.). ,. I '· TIMI MITU IIAOIMO 01 

1
7. WAS MISll()N AIOIT11D? I. OPHAflONAl CONDITION 

INSIAILAIION LOO TIMI 
• nm .nMO 

•' 

. 

EQUIPMENT 9. ~oou DUIONATION AHD MOO, NO. 10. SUIAL NO. 11. COHTIIACIOI 
I 

I 12. CONTRACT O• OltDU NO, 

COMPONENT 13. MOOII DUIONATION ANO MOD, ~- 14.· SHIAl MO. 15. CONIUCTO,I ·16. CONTRACT 01 OIDU NO. 

(MAJOR UtllT) : . 
' -

ASSEMBLY OR It AiHMIIY AND MOD, NO, 18. SIIIAl NO. 19. MANUFACTUUI 20. (IIAYI IIIANk) 

SUBASSEMBLY . r • I I U.PART m. DU~. (v-1O1.1-1O1. ITC.) 11. PAIT NAMI ·01 TUii l'TH 22: ITOCk HO. (F~~lp ITIMJ -.. 24. lfPAli TIMI (MAH·HOUIS). 
I 
!PAR'Jl -·•· C·-1 

MANUFACTUIIII OF FAlllD PAIT I _21. 
·21. }N 71. HOUIS IN SIIYICI 2&. SUIAI NO . WAI l!PLACIMIMT PUT AVAIi.Aili IOCAILY? ... 

t.::: ___ J : 
n,u nNO ., .. - . __ ., __________ . 

29. ,iur INOICAllOH OP UOUlll 30. CHICK r,r,(s) OF TUii 01 PAIT IAILUII 31. CAUSI OP IAIIUII 
~ .. - ; 

.. - '.:,, 

' -.• ;/J '? · \,, 
790§ 

I INOPEUTl'II 001 ARCINO \ 001 GASSY OUT 01 ADJUST. 2 PAUlff PACICAOINO ,_ 
'-- 1•, \ - .. ~· ... -7 IHURMl11EMT 710 HAIINO FA IIURI_. 300 OIOUNDIO 006 SHORTED I MISHANDLING . ., --

LOW ,ujOIMAHCI •. 
.,_ 

ieo - -J 180 HNI ... UAICAOI .. 110 Sll, ltlNO o• ' INS,ECTIOM 01 rn, - '-- : - COMMUJAJOI '--
' ,fAllUH 

4 HOIH .i ... 040 IIHDIHO 
.' 

73,0 IOOH .. .. I NOIMA& OPUATION - c-- ·, - 011 □ T11S11!D Ok. -I OH JREQUl°NCY 070 '1101:fN D04 LOW OM 01 IMISSIO~ DID NOT WOIK .J SIOIAGI .. 
- -'-- - -

6 OUT 01 ADJUSTMENT 720 
•. 

HUSH IAIIUII '· 710 MISSING , ASSOCIATID IAllUil-UPlAIN - : - ·•. c--
020 □ WOIN nc1s,- -

1 OYUHIATIHO 080 IUiNID OUT •, 001 NOISY IYEIY 4 . OTHH - - ' ,-
8 UNSTAILI 130 CHANGED VA&UI 450 OHN 

□ 
sn INSIDI FLAP 32. ~~~1::1~•::..:~~r..«i•~~.YIINO -- - ·- FOR ADDltlONAL 

nns nNO 9 OTHU \' 170 COUODID 099 OTHU coon .. 
... -· 

JJ. UMARk$ (CONl!M,UE OH IIYUSI 11D1 II NICUSAIY) 

· ..... -. 

. , 

. 
. . 

. 'j;, 
• /'.' /'. 
. :• .. . 
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FOXTR<Y.rfi (Activation of second sensor, if any; successf'u1 ( "lES" or· 
"NO"). I:f no attempt required, list "NONE") 

GOLF: (GMT to nearest second, of each SSCE received followed by 
MODE setting of the MTU during the particu1ar activation (e.g.,. 
1945102/ECHO, 1945 r31/GOLF, etc.)). If'. no SSCE received. list "NONE" •• 

HCY.I!EL: (I:f any attempt to interrogate is unsuccessf'u1, outline . 
difficulty and make canment on corrective.measures taken.) • 

-.... - - ·- ·- - - - ... - ·- .. 
·*When using this format,· ensure report is so worded that 

not reveal that reference is being made to.transmitter 
it will 

or inter-· 
• •• • :.:. rogation equipment or ·satellite operations • 

• ··•. :'·:?\·:,.·: _1._· • 

. 
,,,.· .. ,~' ,, 

. , . • SEC~ 1 

; '. • . ·IJMJ.1.l!ED DISTRIIDTION 

AmJDIX E .... 1/i 

. <.-:-:::~,SECRET~- LIMITED· DISTRIBUTION 
:-..-•;"l 
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i ' i . . --~ SECRET- LlMITE-n ·D1STRIHrJTlON 

SECRET LIMIT.ED l>ISTRD3UTION 1~·
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•t':. 

. ... . -

PRECEDENCE 

.. ' 

.... •.• ··, .. . ~" . 

DIRNA VSECGRU • 

TO 

INFO 

·CLASS IF I .C ·AT ION 

r 

. Project (Covername for this project) 

' ~. f ...... 

; '}: '.: 
. .... .,.. _,, 

' • . ·': 

-...., 

(nFO wil.J,. be formated across the page into three separate 
divisions, _each of which will consist of three columns. DIFO 
in each ·di vision will be a.s follows) 1 

(MD3SION 1 ( GMT OF EQUA
. NOMBER) I • TORIAL. CRQ3~ 

I ·am) ;; 
-~·,r'. I 

,, ,·" 

~ • •. <'-(_ •• 

. ' ,, . 

,', >.,_,' I •< '•. . • :·.' '., ~. 

1• (LONGrroDE OF 
EQUATORIAL 
CROOSING) 

I 

.. -t~:,;:: 

a 
I 
I . 

•.: I 

I 

I 

•. I 

• • 
. I . 

·., 
·-t. ,,; .• , I 
. ,;; 
-·~': ' ... ,-.:;. 

•• I• .. , f • , .. 

• (DATE) 

· .. (REPEA!r 
_. ':m'C>) 

:: .... ·._ 
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.. ' . . , • 
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