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TNTERROGATTON -

‘I - INTRODUCTION

" A. GENERAL

1. In order to obtaln proper operation for this Prbject, 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-

".hals from the satellite (the function of the various Recelving Huts _ :
- .strategically located throughout the world), the processing of the data ... ..

collected and the dissemination of the information developed therefram.
This document delineates the Standard Operating Procedure (SOP) neces- -
sary far the successful execution of the first operation, INTERROGATION
of the satellite.

2. The primary functlion of the Interrogation Hut 1s the activation . -~
of the satellite, which is accomplished by the transmission of a radio
signal on a .specific frequency with a specific time duration and modu-

- lation frequency, directed toward the satellite at a specified time.

However, in order to ensure that the transmitting antenna 1s directed

, at the satellite at the instant of interrogation and to further ensure_if'“
.~ that successful interrogation has been achleved, 1t 1s necessary that

the Interrogation Hut be capable of receiving both of the date signals -

", from the satellite (hereinafter designated CHANNEL A which 1s ON con-
" .. tinuously and CHANNEL B which is turned ON by the Interrogation Hut).

The Interrogation Hut contalns a transmitter and modulation unit neces- P
sary to provide the Interrogation signal to the satellite and is also -~

equipped with two receiving systems, for [CHANIEL A and c;__r;AmvEL B bn‘t}no o

-"'recorders or Time Code Generators have been installed.

3. The interrogation operation has been-designed to utilize two ‘
operators; one to handle the CHANNEL A recelving system, manipulate the -

" entennas, and operate the MODULATION/TIMER unit, the other to handle L

- the CHANNEL B recelving system. The services of one electronics tech- ' ..
. nlclan also will be required to check out the equipment, adjust the

' - transmitters and make receiver sensitivity checks and control adjust-

ments. . All operators and techniclans involved in the ProJject must

thoroughly understand thelr respective 0perations ag described in the “"f"
.. SOP and be able to execute them without hesitation. Practice in read- - B
.- ing the maps, developing charts, and apera.ting the equipment 18 manda= - L
"'Ltory.

B, msmmc EQUIPMENT

"-iﬂ‘ﬁ';i 1, The Interrogation Hut 18 eqpipped with two, 1dentical, crystal - o
_ controlled, aeer..watt transmitters installed in 4ndividual—cabinets. To‘ A

ﬁ ~ ETE : o 7‘1‘&01""m1rn1?f9/ pecic
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- control these transmitters, a special Mommon/mm UNIT (herein- . = |
" after designated MTU) is installed at the operating position. The MIU - .-, ...

. Transfer switch on the MIU pa.nelg a8 well as a timed pulse when the
- TRANSMIT button (also on the MTU
. transmitters and the MTU are covered in the/NRL Instruction Book No.

"' C. RECEIVING EQUIPMENT
. radlo recelvers and four esumplifier-converters, one active and one spare
o system, and the converters act as the preamplifier and converter stages. -

. frequency tuning is actually only a "vernler" tuning of the intermediate
' frequency of the system, The overall system, with controls properly ;

©. - (CHANNEL A) is. an amplltude-modulated, telemetry-type emission, and as
-+ . puch will be relatively easy to locate and follow during frequency -
. changes (Doppler shift, receiver drift, etc.). The signal on the mec-

Lo .follow during frequency changes. Two converters are provided for each. -
" of these frequencies; one active and one spare unit. These converters

- tal frequencies and the internal adjustments of these converters have - - "
.. been chosen so that their output frequencies, feedlng the R-390A recelv- ' =" .
.7 w111 be received at pearly the same frequency setting of the R-390A re~ .-

uency settings will be provided. at the appropriate time.
' 3» The CHANNEL B receilver is also used for reception of standard time -

- --slgnals, broadcast within 1ts frequency limits. A two-way switch on

~."* wvhen 1t"1s in the "STANDARD TIME WHTP ANTENNA" positiom,. Be sure that '
.=« this switch 1s in the ' "CONVERTER" position at all timeB, other than
e when time sisnals are 'being received. ‘
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supplies the required modulation (as selected by the éight-position
Modulation switch) to elther of the transmitters (as selected by the

is pushed. é The details on the two

28 and Addendum, supplied separately.

1, . The receiving equipment consists eSSentially of two model R—39OA

for each receivexf. Substantially, the R-390A receivers operate as the -
Intermediate and audio frequency sections of a double superheterodyne

The converters are pre-tuned permanently to the two frequencles on which
reception will take places, Therefore, changes to the R-390A reécelver te
adjusted, has a sensitivity of approximately -120dbm.

2, There are but two frequenciles to be recelved, both of which are .
permanently fixed and crystal controlled. The signal on one frequency

ond frequency (CHANNEL B), however, consists of short, intermittent
bursts, somewhat like keyed CW, which may be difficult to locate and

are fixed-tuned, and their conversion oscillators are crystal controlled -
80 that no adjustments. are possible or required in their use. The crys-

ers, are nearly the same, In this way, either of the desired signals

celvers, within the limits e)@lained below. The correct R-390A freg-

the CHANNEL B converter and labeled "STANDARD TIME WHIP AN’.[!ENNA/CON—
VERTER" connects the CHANNEL B recelver directly to the whip antenna

%" LIMITED DISTRIBOTION
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R -supplied separately.

" the MTU, This project wlll be primarily concerned with the selected

¢ .. quiring the activation of only one sensor (SINGLE INTERROGATION). ‘

"+ tailed steps required to perform each type Iinterrogation operation are ‘.’

. contained in Section V of thie SOP. Upon completion of the interro-

~ 7, gation.operation, a message report of the results will be made (Ap~- =
1. pendix E). o

' A'p'.provéd for Release: 2024/06/08 005025867' =
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k. Additional technical specificatioms and details on the functions R

of all controls can be. obta.ined fran the NRL Instruction Book No. 25, S

D. ANTENNAS AND ANTENNA ROTATTON MECHANISM

l. The two sets of antennas used for this gperation have been

- specifically designed to provide a maximum of gain, campatible with -
- the required anténna beam pattern., The CHANNEL A antenna is a two- ;

bay, lO-element Yagi antenna, vertically polarized, with a gain of

14db and a i-power beam width of 300 in azimith and 50° in elevation, .%¢ - .-

The CHANNEL B antenna 1s a four-bay, lO-element. Yagl antenna, verti-

.. cally polarized, with a gain of 16db and a —«-powver beam width of 220 - ' ” NI
. 1n azimuth and 500 in elevation. The CHANREL B antenna will also be - <™. ..

used for transmitting the interrogation signal to the satellite. Due

' -; to the difference in azimuth beam widths, extreme <care will have to be

taken when moving the antennas to keep the satellite in the center of -

: . the antenns beam patterns, Easy movement of the antemmas and antenna’

mast 1s accomplished through the use of a Planetary gear system with
a mechanical advantage of 6 to 1. .

"% E, ERIEF CONCEPT OF OPERATTONS

. 1. sSites will be notified in advance, via an AIERT message,
(Appendix A) of the missions to be interrogated. As ppecified fur-

- » ther in this SOP, equipment adJustments will be performed, Predicted
. Mme of Signal Acquisition computed and a time versus azimuth chart

developed to aid in tracking the satellite during each mission to be - '

. interrogated, "The electronic control of the various sensors within
‘" the satellite permit activation of any desired combination of two dur-

-ing a single misslon. However, prior to activation of the sensora, an
"a.rming" circuit in the satellite must first be energized. This "arm-

- ing" circuit requires only onme command, after which the variocus sensars - o B
.- may be activated in sequential order. The various modulations for the -

command transmitters required to energize the "arming" circuit and to
activate the various sensors (hereinafter referred to as MOIES ALFA
thru HOTEL) , are selected via the eight-positlion Modulation switch on -

activation of two sensors during a single mission in the proper time
: sequentlal order (SEQUENCE INTERROGATION) Occasions may arise re-

2. IT IS ESSENTIAL THAT TRANSNUSSIONS BE KEPI‘ OFZE‘TEE ATR AT ALL .f:‘.:
.. TIMES OTHER THAN WHEN INTERROGATION IS CRIERED (means are provided to: |
+v. " permit testing and, 1f necessary, adjustment of the transmitters ona
;"dmnmy loa.d sinmlating the, a.ntenna.). L ) _
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. F. TAPE RECCRDING OF THE VARTOUS smmxs

1. - A tape recording of the 't:wo da.ta. slgnals, provided separately, ™

for instruction and indoctrination of new personnel, has been prepared

. to allow more ccamplete familiarization with the signals that will be BRI
encountered in the operations, CHANNEL ONE contains the voice annota~ - °

_tions., CHANNEL TWO contains a 1O-minute recording of the CHANNEL A

signal with the BFO OFF, a 1lO-minute reccrding of the CHANNEL A signa.lfh.;,—

~with BFO ON, and a 1O-minute recording 'of the CHANNEL B signal. The

Standard System Check Emission, mentioned further in this SOP, which 18 o

- a burst of 2500 mil].isecond.s duration, is not recorded on the CHARNEL
B signal. The recard.ing was ma.de e.t a. tape speed af 72 1nches per _ a

“LIMITED. STSTRIBOTION .
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' I - PRE-]J‘I’.EERCEPT EQUTPMENT ADJUSTMENTS |

Lo A, GENERAL: The ad,justments gpecified in this chapter must be per- -
SR formed by qualified maintenance personnel who are tharoughly familiar L
., with the instrumentation of the Interrogation Hut. - The successful ex- ,.f,‘
ecution of this mission is directly dependent upon the skill and care S
with which the technician performs these adjustments. , S

.+ B mSTRUCTION. MANUAIS: Instructlion mamuals which contain detaﬂed, R
¢ . information have been provided for each major item of equipment in- - '
. . stalled in the hut. Maintenance personnel should study the manuals - -

. Bo as - to beccme tharoughly familiar with the aquipment a.nd its aper-'_';""' PG
P ation. S

€. TRANSMITTER CEECK AND mmre ADIUSTUENTS 1 '(J:ncluaes Modulation
T:Lmer Uni"b) . R

vu .0

- During the initial set up of the Interrogation Hut.
. equipment,
" be - Whenever repalrs have been made which could affect the
R Ctuning adjustments of the transmitters or the MIVU. RPN
" " ce Immedlately prior to the commencement of a series of a.lerts.: IR A
~° de, Once each week 1if the station is operating at the rate of s
. one or more migslons per week. " RN
ee At iIntervals as required to ensure the system 1s capable of
operations on short notice (i.e. two hours after the - receipt
of an ALERT message, when there 1s a period of more than one
week between missions). :

‘ 2, Checks and Tuning Adjustment Procedure: Detailled instructioms .

" for the performance of the required transmitter checks and tuning ad- =~ . '
¢ Justments are contained in the Instruction Boock for Assembly, Instal~
" latlon and Maintenance of Control Hute (NRL Instruction Book No. 28 and . :
A.ddendum) » supplied separately. e -".-':': -

. A 7 Do RECEIVER SYSTEM SENSTTIVITY CHECK: As prescribed in Section IT of -

' the SOP for this ProjJect, Collection/Reporting, supplied separately.
: . . [ .

. "ROTATING ANTENNA CHECK: Once each day, during daylight hours, a

. qulck check of the rotating antenna system is to be made. This check  °
is made by rotating the antenna in a wilde arc and noting the rise and

.#.."-fall of the noige level. A rise and fall of fram three to five VWUas .~ '

' 4ndicated by the LINE LEVEL meter of the R-39OA receiwer ie 1ndicative e

e of a. properly operating a.ntenna system» } N L

- F. PRE-OPERA.TIONAL- CBECKB:. The following checks are to be perfcn'med
.]ay .& qualified maintenance man pricr to the operation of a'missiont ‘.

I.IMICED DISTRIBUTION
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WARM Up EQIJ]I’MEN'E: Two hours prior to the Predicted Time of
Signal Acquisition (Section ITI), turn on all equipment that will be
-used in the 1ntercept operation or for test pu.rposes.

2+ Approximately one hour prior to the Predicted 'l‘ime of Signal
Acquisi'bion (Section III, sight-check all equipment. to ensure. that ,
transmitters are properly adjusted, frequency dlal settings on both '
the CHANNEL A and B receivers carresponds with those specified, all -
systems are functioning properly and the MOIIJ'IATION SWIICH ON THE MTU
IS PROPERLY SET AS SPECTFIED IN COLUMN /(7)/ OF THE ALERT MESSAGE. !L'he
recelvers and MIU controla should be a.d.‘justed a.s shown in Figure 1
(Systems Control Ad:]ustment Cha.rt) o

3. !L‘urn f.he system orver to the operators fcr the execution of

| I.m:man DISTRIBUTION .
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SYSTEMS CONTROL ADJUSTMENT CHART

: L_ eter Sensiti- Gain . OPERATIOHS B
. Switch “vity check Control. ' -
.4+ or both Adjust- CHANNEL A CHANNEL B
‘ Control Receivers ments ' -
. |RECEIVERS:
"% - | 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 : ‘ _ :
B Level Variable Variable] Variable Variable
‘ Bandwidth 16 kc 16 kc 2-16 ke .16 kc
BFO Pitch NU NU ~ [Variable Variable
o Audio
+ | Response Wide.' Wide Wide Wide
: Break In OFF OFF OFF OFF
=~ | Function- MGC MGC AGC MGC
_ﬁFO OFF OFF ON ON
wial 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 reading when TRANSMIT button depressed
ot | Transmitter Switch #1 or #2 (as desired)

“1: | Modulation Switch

- | Transmit Button

"' “LEGEND: . TBA -
. ":"ﬂ_AV
Xy :'. : CL

MODE ALFA thru HOTEL (as specified in the ALERT messgge) .Tﬁr
Press at time specified, ﬁ%ﬁh@ﬁﬂkER?Zﬁesﬁﬁ R

_To be adjusted as noted in SOP
- Not used.
~ Assigned value
- Comfortable level in earphone‘

LIMITED DISTRIBUTION
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A, Pre-intercept operations will begin with the receipt of an ALERT SRl
o message (Appendix A). Upon receipt of this message, proceed as followlx L

... Dplastic disk until Point "A", the point at which the orbit of the sat- ; N
. tellite enters the Northern Hemisphere (hereinafter referred to.as the ke
.. polnt of equatorial crossing), 1s aligned with the longitude speciﬁed
¢ . 1n the ephemeral data message (Appendix F). o

" cle of intercept probability, but successful interrogation considered

__—ezcnﬂﬁ" LIMITED DISTRIBUTION

- of equatarial crossing and the first point of ‘Intersection between the
" -orbit track and the station circle of intercept proba.bility. '

~ o

- 'sage (Appendix F). This will be the predicted time of signal acqui-
. pitiom. ' ‘

£ 2, Develop a Time Versus Azimrth Chart: Using the azimith lines RS
. : drawn on the polar map- provid.ed, determine the time at the intersection ' .. ..
... of the orbit with each 5° radial line and develop & time versus azimuth -
chartﬁfcmh the mission. . Figure 2 i1s a sample Time Versus Azimuth Chart, "’

Approved for Release 2024/06/08 005025867
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“le Determine the Predicted Time of Signal Acquisition.

.- . 8¢ Normal Case} '( Orbit-track passes well within the circle e
of intercept probability). ' S

(1) Using the polar map provided separately, rotate the

(2) Count the mmber of minute intervals between the point

(3) Add the number of minutes obtained in step (2) above .
to "Mme of Equatorial Crossing" specified in the ephemeral data mes- .-

AR : (k) The time for commencement of search for the CHANKEL A . 1
- data signal will be & minimm of four minutes prior to the predicted
;7 time of signal a.cquisition. : ’

]

b. Special Case: ( Orbit-track barely passes within the cir-

probable).

. (1) Compute the predicted time of signal acquisition as im * " = *
.. .- para A.l.a, above. The time for commencement of search for the CHAN- LR

. NEL A data signal in this case will be a minimum of six minutes prior
' to the predicted time of signal acquisition,

LJMITED DISTRIIBUTION
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~ ~ Figure 2. T ,

=t 3. Preparing for Operation' Approximately 1/2 hour prior to the PREDIC-*'

“_“f,;%?g<TED TIME OF SIGNAL .ACQUISITION the operator will enter the hut and make ‘

..’ .. preparations for the mission. The following steps are accomplished at
"= this time: ‘ : -

R : a. Check Equipment A sight check of all equipment, paying par- -
;-- .+ ticular attention to equipment control settings will be made. Ensure
..~ that all controls are set in accordance with the settings provided in
Figure 1. Set the frequency of the Channel A and B .receivers to the
. frequency provided and monitor both receiver noise levels to confirm
.. that they appear to be operating properly. Ensure that the '"STANDARD i
. TIME WHIP ANTENNA/CONVERTER" switch on the CHANNEL B converter is in the
"+ "CONVERTER" position.: BE CERTAIN THAT THE MODULATION SWITCH ON THE.MTU
 IS:SET TO THE MODE SPECIFIED IN THE ALERT MESSAGE. (Column [”(7).)

JILIMITED DISTRIBUTION
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{""A. IESCRIPTION OF SIGNALS

oL tdon conveyed on thils signal provides "housekeeping" information on
" 'the condition of the satellite.

.~ Hut, conveys the data from the sensars in the satellite. e
. consiste of randam groups of pulses and 1s recelved only intermittent~ ‘- i
" ly. Immediately upon activation of the "arming" circuilt and each sen~::

. onds duration.

' i & verification reference for SINGLE INTERROGATTON, but should only be

7. . 1mmediately after each interrogation is vitally important to this RGE
.. -, operation, not only to ensure that the desired activation has occurred, . -
.« - put also to avold excessive transmission of the interrogation signal. - Sy

“* B, SYSTEM VARTATTONS

Ing system.
- which bear on receiving slgnals from satellitest .

: frequency accuracys. O
. | cause of temperature changes, assoclated circult ca.pa.cita.nce changes, =
*. . tube variations, and grinding tolerances.

l'.i"'-'f the adjustment of the circuitry behind them.
. ‘adjustment or slippage, oscillator drift, ca.libra.tqr shif‘t, etc., can
o a.'Ll cause erroneous rea.d.inss. , ORI o ‘ : :

IV DORING SEARCH AND ACQ'.UISITION

1, 'The CHANNEL A signal, because of the type emission employed,
serves & dual purposea.

hence 1t can be used to track the satellite., 'The telemetry informa- -

2, 'The CHAMTEL B signal, which is turned on by the Interrogation ..
This signal

sor in the satellite, there will be emltted on CHANNEL B, a burst of . °
2500 milliseconds duration. The CHANNEL B transmitter is simultan- .
eously turned on with the activation of the first semsor and not with ..
the activation of the "arming" circuit, Immedfately upon turn-on of .
the satellite transmitter, the 2500-millipecond reference burst on
CHANNEL B will be followed by random groups of pulses received at in- - =
termittent intervals, ranging from a few milliseconds to several sec-
The 2500-milligecond reference pulse, previously re-

ferred to as a "Standard System Check Emission" (hereinafter desig~

nated SSCE), 1s used as a positive reference to ‘verify the successful
activation of the "arming" circult and sensors within the satellite. .-
The reception of random groups of pulses on CHANNEL B 1s also used as. _

considered as secondary to the reception of the SSCE immediately after - .
transmission of the interrogation signal. 'The receptlion of the SSCE. .

ls Every effort has been made to asgemble a highly stable receiv-'-;"'
However, the operators muet keep Iin mind several facts

‘&, Crystals in a circult do not recessarily ensure sbsolute
"The crystal accuracy will vary considerably be-

- be. The a.ccura.cy ¢of recelver dlal settings 18. no 'better than
Mechanical linkage mis-

The signal from CHANNEL A 1s on at all times, . i:;

Approved for Release: 2024/06/08 C05025867
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_ ‘ transmitters, recelvers, and tle space in between, is attuned. The
... . following possible sources of. failure in reception should be kept in
Sy - minds :

Sl Lm0 (1)5The. satellite transmitter may nave drifted ar cha.nged.

Tt prequencye = - '
: (2). The converter frequency may have drifted or changed.

v (3) The receiver setting may not real.ly indicate the ﬁ‘eq-

.- .uency to which the receiver is tuned, even though the calibrator seems
', to confirm the setting. '

s (4) There may be an excessive Doppler shift in the trans-.
© . mitted frequency enroute to the receiving point. Doppler shift is a

change in recelved frequency from that actually transmitted which oc- .

2% s U curs 1n space as a result of the relative velocity with which the

Cor T Ul trensmitting and/or recelving stations are moving away fram or toward -
“:. . .: each others. Refer to Flgures 3; L; and 5 for a review of the relative
.+ Doppler shift to be expected on CHAMIEL B during representative mis~ . °
~-'_ sBlons. The magnitude of the shift on CHANNEL A will not be a8 great,

: . but the shift will take place in the same manner. ‘

~7¢, .COMPENSATING FOR DOPPLER SHIFT

) sien which will be relatively easy to follow as 1t shifts frequency as
-! a result of Doppler effect.

‘}:' during Doppler shift. Therefore, the CHANNEL A gignal 1s to be used

"ANTENNA TRACKING

D,

LA P 1o
' “.. ‘.. For this reason it 18 necessary that the antenna array be rotated to
“., .. . follow the movement of the satellite as it progresses in its orbit.
o":i . The CHANNEL A operator, in addition to keeping the CHANKEL A recelver
' " '. - tuned to follow the Doppler shift of the signal, 1s tasked with the

rotation of the antenna, as required, to track the satellite.

tenna 18 most easily directed for the best reception by slowly swing-

ing the antenna back and forth in a short arc (¥ 10°) while keeping a

L sharp ‘eye on the LINE IEVEL METER (on AGC). 'The meter will start "dip-

ted to the center of the two positions
AGC) starts to: "d.ip" _ The TIME VERSUS .

DR -The antenna mist always be
R s.where the LINE LEVEL MEZER (on

R

The CHANNEL B signal, however, conslsts of -
short, intermittent bursts which may be difficult to.locate and follow . -

" . to provide a reference for the proper tuning of the CHANKNEL B receiver.'-
The antenna arrays used with this Project are highly. directive. -
.The an-

* . ping" when the antenna 1s too far to elther slide of the best direction. |

Reception can be ‘assured only when the entire system, 1.edy SRR

. K.l
.

i. 'Me CHANNEL A signal is an amplitude modulated telemetry emis= - -
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. signal is radlating. .

el

- /. -2 XCS of the dial setting provided, at a rate of not more than O.5KC/ .. %/ *
* .. SEC until the CHANNEL A signal is heard. In arder to increase the sys- Sewn

o KCS to as narrow as 2 KCS until the signa.l is acquired.
R, CHAMWL B SEARCE

. AZIMUTH CHART 18- to be used as a guid.e in the ;pr0per or:[entation of
. the antenna. Slight. deviations from the TIME VERSUS AZIMUTH CHART ma.y
.- be necessary to overcome local interference and to optimize signal R
' - strength., The operator mist make every effart to keep the main beam BT
' Of the antenna polnted directly at the satellite to ensure proper or= ... t

 E. CHANNEL A SEARCH

' to the Predicted Time of Signal Acquisition for a mission in the Noar= . : "7
mal Case, and six minutes priar to this time for a mission in the Spe~ .

Approved for Release 2024/06/08 005025867
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ientation of the transmitting antenna at the time the interrogation

1. Begin searching for the CHANNEL A signa.l four minutes prior

‘clal Case (Section ITI). With the BFO ON and the BFO PICH set at
‘zero, slowly tune the CHANNEL A receiver back and forthk within +5 and

tem sensitivity the operator may reduce the receiver bandwidth fram 16

1. When the CHANNEL A operator has ascquired and 1s tracking the -

... CHANMEL A signal, the CHANNEL B operator will begin tuning the CHANKEL .. .
...+ B-recelver in direct relation to changes in frequency dial setting,:
“: caused by Doppler shift; as passed to him 'by the anmmx. A opera.tm.'.
o4 _(Refer Section v, varas Adl. thru A.6.).

. , R .-
P . fCHANNEL B SIGNAL

- DIAL SETTINGS.
" DOPPLER SHIFT (KC)

'-'--B ‘ 4 "o o q -
“iia¢.c ¢ TIME OF PASS/(MIN) *°

VLB e gl g

" ‘Figure 3.

LIMI‘I!ED D]B'.I!RIBUTION

7 LMITED'S l!STRIBUTlON 155
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e |- { CHANNEL B SIGNAL

4 0 . 4 .8
;.- TIMEOFPASS(MIN) .~ "

[TTTIIIL

fCHANNEL B SIGNAL

n

ETTINGS

DOPPLER SHIFT (KC)
o .

b

N

DIAL. S|

et

s Figure 5..
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.V - DURING ACTIVATION

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

. the antennas are to be kept properly orlented on the satellite, and if .
the CHANNEL. B Doppler shift 1s to be properly compensated for. In ;
order to ensure that the signal 1s retalned after i1t is first acquired,
the CHANNEL A receiver shall be adjusted as follows:. .

S L. After the _signa.l has "been acquired and the antenna properly ’
oriented, temporarily "steady" the antenna and then adjust the KILO-

" Thig should also cause & near-zerobeat condition i1f the BFO PITCH
control has been properly set on zero.

2. If a zerobeat condition is not realized adjust the BFO PITCH
control until a zerobeat is reached. Due tos the multiplicity of chan- - |
" nels on the basic pa.rrier,]several zerobeats will be encountered. Se-
- “lect the one that 18 most convenient to a BFO_PITCH control setting of
'zero. An.accurate. zerobeat will cause the LINE LEVEL meter to drop to
- a very low reading. S :

S 3. Note the frequency dial reading to the nearest lOO cycles (the
. 1 ke counter has a vernier on its right -hand side marked in 200-cycle
“increments). . o 4

5. When the signal nears the zerobeat condition (300-%00 cycles),
7 change the PITCH control to zero and carefully move the KIL(IJYCLE CHANGE
* "knob to ma.ximize the CARRIFR IEVEL meter reading. .

)

' [L be.determined and pa.ssed to the CHANNEL B opera.to

L]MI'JED DISURIIBUTION

f"'II:STRllUTION

-7 1) keep track of it untll the time is reached when the TRANSMIT buttom : . - I
%" 'must be pressed. Retention of the CHANNREL A signal is necessary if sy

* CYCIE CHANGE knob so that-the CARRIER LEVEL meter reading is maximized. = =,

" 4. Rotate the BFO PTTCH control clockwise approximately 1 ke (to = . £

.. .-about +1). The Doppler shift will bring the signal back to a zerobeat & '
+ " condition.. . o ' : ~ -

6. Note the new frequency dial reading to the nearest 100 cycles. * ¥
.- Calculate the difference between the previous and present frequency dial PR
L readings. By the use of the_tabulation in Figure 6, the new frequency - AL
‘ about which search for Lthe CHANNEL B signal should be conducted, will* : 15_,-‘._,;-.1.:‘.‘ T
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f'CHANNEL B
Change‘
Required

cycles

: .. 1ko |
e T . . k2o
-hoo : 560
. © 500 - TQO
LR 600 - 7 7 8ho
Sl e T '700 e 980 L e T
Sl T 800 - . T LI20 UL T s e
e e F 900 7 1260. B
R R felooo : , 00 - : v

- DOPPLER SHIFT TABULATION

Figure 6.

-~ ..~ - Be In some cases, the satellite may pass directly over the 1ntercept
L ;f_~”"site.‘ If this occurs, a very rapid fade, a loss of signal for up to
‘'« . two minutes, and than a rapid return of the signal will be observed
~during the middle of the intercept. This is occasioned by a vertical
gap in the antenna coverage pattern directly over the site (see Fig-
ure T.) Do not alter the recelving system settings during this period,

"but make certain .that the antenna 1s oriented in accordance with the
.time versus azimuth chart. The signal may appear throughout a broad
range of bearings, and the only one that will ensure maximum retention

,
f=

It should also be noted that the maximum rate of Doppler shift will be
encountered during this period, and frequency corrections should be
made ds soon as. possible after the signals are re- acquired.

o

of the signal is the bearing specified in the time versus azimuth chert;fh7
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e

" ute and at least ome full minute after CHANNEL A 18 acquired (esg. 1f .°

.Ce Continne to canpensate for Dcappler ghift and sa.tellite position
- until the time 18 reached for activation of the "arming" circuit and "'
', - desired sensor in the satellite, then proceed as follows: -

1, SINGIE INTERROGATION: (Only ome sensor a,cﬁvatea)

8. Press the TRANSMIT button on the MTU exactly on the min-

- CHANNEL A is acquired at 0801:03Z press TRANSMIT button at 0803:00Z;

" tempt to zerobeat the CHANNEL B receiver on the SSCE.
. the SSCE on CHANNEL B during this phase is evidence that the "arming
circult in the satellite ha.s been energized.

7" 1f CHANNEL A acquired at 18231557, press TRANSMIT button at 1825:00Z, -
‘ Observe the met- -.

etcs)s It 15 not necessary to hold the button down.
er on the MIU, and 1f it deflects instantaneously to sbout mid-scale,
assume that the "arming" circuit in the satellite has been energized.

b. Immediately upon pressing the TRARSMIT button and with the

© BFO ON, rapldly sweep through  2KUS of the CHANNEL B receiver dial

setting specified separately Eas modified by paragraphs A.l thru A.6.
above) in search of the SSCE (2500-millisecond reference burst).
Reception of

ce In the event the "grming"” circult is not verified to be

energized, wailt fifteen seconds, press the TRANSMIT button a second
©  time and again. a.ttempt reception of the SSCE.

dsa If the SSCE 18 st1ll not received. after pressing the '.ERAIB-
" MIT button the second time, ewitch to the second transmitter vis the -

.'1_?.

Ate L

% .. Transfer switch on the MIU, wait fifteen seconds, press the TRANSMIT
W button far the third time and agaln attempt reception of the SSCE.

Ay

e‘oA If the "arming" circuit still cannot be verified to be

. 'energi'ze'd after pressing the TRANSMIT button for the second transmit-

ter, walt fifteen seconds, press the TRANSMIT button far the fourth

% .. and TAST time and agatn attempt reception of the SSCE.

- celver.

. fo Immedia.tely upon successful activation of the "a.rming cir- oo
i cult above, or fallure to activate this circult after a total of four '

- .attempts, reset the Modulation switch on the MIU to the MODE specified.:
in the AILERT message (Colmnn 5), walt fifteen seconds, then press ‘the ;; .

TRANSMIT button.. -

e g. Immediately upon pressing the TRAI‘BNH?I‘ button and with thq
" BFO ON, attempt to receive and zercbeat the SSCE in the CHANNEL B re- -
When a zerobeat has resulted, switch the BFO OFF and listen

"', '~ for random groups of pulses on CHANNEL B, compensating for Doppler

" -phift 1f necessary,

_If the SSCE has not been received within 3 to 4
seconds, sta:r.'t searching +5 KCS a.nd -2 KI:S a.round the CHA.NNEL B _

Approved for Release: 2024/06/08 C05025867
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recelver dia.l setting, mentioned above, for ra.ndan groups of pu.lses. .

"4 - phase is sufficlent evidence that both the desired semsor and CHANNEL
©7# .. B transmitter in the satellite have been activated.

' _in fifteen seconds after pressing the TRANSMIT button for the first
. 'as in step C.l.g. above.

' 1. If activation camnot be verified within fifteen seconds

‘after pressing the TRANSMIT button for the second time, switch to the
w7 pecond transmitter via the Transfer switch on the MIU. Press the i
"oy oo TRANSMIT button for the third time; verify activation as specified in .~
. step C.l.g. above.,

1 [ ) Je If activation “sti11l cannot be verified within fifteen sef]

(% onds after pressing the TRANSMIT button for the second transmitter,

o .'fL,.:.'f.-:‘,', - press the TRANSMIT button for the fourth and LAST time; verify acti,va.-J S

2. SEQU”ENCE INTERROGATION: (Two sensars a.ctivated)

8 Carry out steps C,l.a. thru C.l.,j. above ag necessary, in
an attempt to activate the "arming" circuit, the first sensor and turn

-* " on the CHANNEL B transmitter. In the event that mo evidence exists up = 0.

S to this polnt to verify that eilther the "arming" circuit has been ener-
" glzed or the first sensor has been activated, secure the interrogation
T operat:lon and submit a message report of the details (Appendix E).

= .. “belng energized and the first sensor being activated or the verification”
" of the "arming" circult being energized and failure to activate the

sor, walt fifteen seconds and press the TRANSMIT buttom.
Ca Upon pressing the TRANSMIT buttom, Immedlately a.ttempt

.- . Only the reception of the SSCE will positively verify the activation
-7+ .+.. of the second sensor since any random pulses recelved may be the re-
';-_sult of the first sensar, activated previously.

: de If the a.ctiva.tion camnot be verified by the receptiorn of
- the SSCE in step C.2.cs -above, after fifteen seconds, press the TRANS-
. MITbutton =a Becond time ; verif'y ‘the a.ctiva.tim 8B speciﬁed in step

'.-C.2.c. a.bove-' 5 Lo .

: LIMTTED DIS’L‘RIHJTION

L. LINITED' msmmumm

“reception of the SECE (2500-millisecond reference burst) on CHANKEL B, ™

 _ Reception of either the SSCE or randcm pulses on CHANNEL B during this

h. Tn the event activation of the semsor 1s not verified with-f‘ N

LN be 'Tmmediately upon verification of both the "arming" circuilt i ‘

- first senscr, reset the modulation switch on the MIU to the MOLIE speci- N ‘_.' SRS
fied in the ALERT message (Column 6) for activation of the second sen~ SRR

- time, press the TRANSMIT button for the second times verify activatiem .= ::’
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A

*

g s g s amamyg st
-

3

es If the activation 1s Bt11l not verified in step C.2.d.
.above, after fifteen seconds, switéh to the second transmitter via
+ the Transfer switch on the MIU, press the TRANSMIT button for the
third time 3 verify the activation as gpecified 1n step C, 2.c. a.bove.

L Pe If activation 18 st111 not verified in step C.2.e. above, '
- after fifteen seconds, press the TRANSMIT buttem for the fourth a.nd
LAST time; : verify the a.ctiva.tion as speciﬁ.ed in step C 2,C,; abave.

I
s

T 'hM TR
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LoD ' ~ - VI - AFTER ACTIVATION

L "A.. Upon completion. of -the. operation to activate the sensors in the
o0 satellite ; report, reéults, using format as prescribed in Appe_ndix E..

. . .+ B. After all operations in the hut have been completed, a.nd if no
¢ . .- ALERTS are expected within the next ‘three hours, turn off all equip-
R - ments If another ALERT is expected within' the next three hours, leave .
. -+ the receivers ON, but turn OFF the transmitters. Leave the R-390A - ..
R receiver FUNCTION BEIECTQR switches in the Aﬂc position, nort on BTA.NDBY
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o A, In arder to ensure maxinmm performance from the equipment, ptrict -
.. _,. . adherence to standard maintenance procedures as outlined in the equip-‘
. ment ipstruction mexuals and the installation manual is mandatory. .

i; _Each malfunction and the action taken to repair it shall be re-
' orted on an "as-occurring” basis, Electronic Failure Report forms
: . ?DD Form T787) should be used (mee Appendix D). Foryard these reparts
, . ddrect tos . o

T Director, Naval Security Group (D_p-91&(}/052) » .
o . o 3801 Nebrssksa A'VEQ, N. W. ) _ . : .
oL '.;': o Washingbon 25, Ds Cua . o o R L

-Enter the covername fm' this Project in m.ock 20.

DR Any difficulties encountered with the equipment which carmot be |
e ha.ndled by station forces should be repowted. in datail immediately
-7 . to DIRNAVEECGRU by messages - S

T T T T T T TR
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' - PRECEIENCE

CL M ommwEmcew
‘o |
SmFOC S

@‘ L CLASSIFICATION

f Project (Coverhmne.for this project).

J . .A'l.. Rea.d six/seven columnsz

$‘ ONE. IO TEREE ' FOUR . FWE . sm SEVEN

S (Misston mumber 40 be in. - (MOIE set-  (MOIE Set  (MOIE setting
e e terroga.ted (four, d.igits) . tipng for = ting for = for emerglz- .
L Lo ~-activation activation - 1ing "arming" -

sl ‘ of first. - of second  circult-(See ..
g i sensor) -, .. sensorj if  Note 1)) .-
_ : wiis .%o . second ‘Benw= Co
; ' -+ sor not to v.-.,";. '
be activated,
: ‘ - will st g~~
N , "NQNE") )

. Remarks}

e e e M e e e e e m e e e e e e e o m e e e m m m m m m m e e m ee w

" Note 13° Unless otherwlse directed, the MODE setting for energizing -

B -the "arming" circuit will always be MODE ECHO. This will

-~ be denoted by the cmission of column seven from the ALERT

\ messages- In the event the back-up MOIE for energizing the |
{ -"arming" eircuit is required, columm seven will then appear ..

specifying the a.pprOpria.te MODE.‘ R A

L.

: S . o,
i B ot . . “h "

- . - ] .. PO - o 3
- -‘_—”-,_— - e e e - e e s N e Tt b e e e e e e Cem e em em s w wm
A A SRR - N . . . e .
WY
).
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¥
P
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= -the use of any station listed in Appendix c 1f the suggeated stations :

. 'Thisi list. is’ provided only as a guide line, and does not preclude -

do not provide a.dequate signa.ls A L ; :

. 4
T .
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. " P

b e a1 e

-

[

S
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REPORT THE FAILURE OF ONI.Y ONE PART OR TUBE ON THIS FORM

1. n(oool no. |2

REPOATING ACTIVITY

REPAIRED OR REPORTED 8Y (NAME)

4. OATE OF FANURE

5. EOUIPMENT INSTALLED IN {TYPE AND NO.).

8. TIME METER READING OR 7.
INSTALLATION LOG TiMe

I—] ves

WAS MISSION ASORTED? | 9,

mNO

OPERATIONAL CONDITION

EQUIPMENT 9. MODEL DESIGNATION AND MOD, NO, 10. SEMAL NO. 11. CONTRACTOR i 12. CONTRACT OR ORDER NO. -
COMPONENT 13, MODEL DESIGNATION AND MOD, NO. 14 SenaL NO. 15. CONTRACTOR 16. CONTRACY OR ORDER NO.
ASSEMB[Y OR 17. ASSEMBLY AND MOD. NO. 18. semiat NO. 19. MANUFACTURER : 20. (Leave mank)
. 21, PART NAME O TUSE TYPE 22: $10CK NO. {FAILED ITEm) 23.PARY rer. DESIO. (v—101.8-101. erc.)f 24. REPAIR Time (MAN-HOURS) ~
75, HOURS IN SERVICE 26, MANUPACTURER OF FAILED PART . - 27. semiAt NO. “28. WAS REPLACEMENT PART AVAILABLE LOCALLY? ~
. N - - s [ ves [ ]wo
. 29, FIRSY INDICATION OF TROUSLE 30 CHECK TYPE(S) OF fuse or uuv FAILURE : ' . 31, CAUSE OF FAILURE
] . . ——— ' S r— :
(| INOPERATIVE 607 ARCING ;‘ . 001 GAsSY 1% OUT OF ADJUST. - ? FAULTY PACKAGING
70 | INTERMITIENT nof o | seamno ranune 300 GROUNDED 008 SHORTED' H MISHANDLING
. e 4 . . —— . . o N — B
) Low perfommance ' [t 78 ’ w SLP RINO OR . .
’__ " 4] ' 0 ENT 4 380 LEAKAGE m co:an.uvuon 6 INSPECTION OR TEST
‘ NOISY . 040 SNDING ¢ . 130 1008¢ s rantuRe 1 NORMAL OPERATION
e - }—— ——— —
4 : o oK.
7y OFF FREQUENCY 070 ‘SROKEN , 004 LOW GM OR EMISSION 018 D 010 No?wou 1 STORAGE
] OUT OF ADJUSTMENT 170 WRUSH FALURE 750 MISSING .. . 7 ASSOCIATED FAHURE —ERPLAIN
e [~ . . - ' WORN - f
L7 OVERHEATING 080 BURNED OUT - * 008 NOISY 020 E] w?tv excess 4]+ | omer
"4 —— - - — . : . - —
N . . WAS THE PARY REPLACED DURING
8 - | unstaee 130 CHANGED VALUE s orEN . D et 32. JREVENTIVE MAINTENANCE
9| | omer 170 corrootd . ] o099 oTHER " OES C . ves NO
R

REMARKS (CONTINUE ON REVEASE SIDE (P NECESSARY)

DD u

AUG .m 787

. U §. GOVERNMENT PRINTING OFFICK :

: B
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o
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Project (Cmrerna.me for this pro,ject)

y .

. -ALFAs (Mission number)

© "  BRAVO: (GMT to nearest second CHANREL AI.F'A first hea.rd.) =

.- CHARLIE: (GMT TRANSMIT button was pressed followed ‘by MOTE setting. e
S (Report time of each attempt to nearest mecond, e.ge l9h5:OO/ECHO ST
7. 1945:15/GOLF, 1945:30/GOLF, etc.)) . - - f.
L7 : C EITA ("Arming” circult energized ("YES™ or "Nb%')- |
" ECHO: (Activation of first sensar successmi ("IES" "RO")

FOXTROTs; (Activation of second sensor, if any, successful ("YES" or
"NO"). If no attempt required, list "NONE") , ,

e .* GOLF: (GMT to nearest second, of each SSCE received follcwed by
2. MOIE setting of the MTU during the particular activation (e.go,  *
. 1945302/ECHO, 1945:31/GOLF, etec.)). If no SSCE received list "NONE"

HOTEL: (If any attempt to interrogate is unsuccessful, outlinel- -
.d.ifficulty and make camment on corrective measures ta.ken,)

.

“‘ "% When using this farmat, ensure report i1s so worded that 1t will .

S not reveal that reference is being made to. transmitter or inter-
.. rogation equipment or ‘satellite operations, '

[
by

LMD DISTRIBUTION
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| INFO - )
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" .Project (Coverna.me for 'bhis project)
b o (INFO will be formated across the page into three separate ~ ‘i
.77 - dlvisions, each of which will consist of three columms, INFO ' -
"0 " in each ‘division will be as follows): S

P (oame) 0 .- (pame) ' (pame)
i e (vsszon | (o oF EqoA- N (LoweTIOTE oOF ! (RepEAT | (REPEAT -
\ .. . NUMBER) =~ TORIAL CROS- =~ EQUATGRIAL . | ~ ~INFO) |  INFO), -~ 4
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