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GENERAL: 

The Pundit 4 - sys~!Jl-_ is d~~:l,~ed to ~,tve.S9!t~ ~--~ te~-.IY>'.,I.::>.;;> , __ 

• •• <Many ~{~ ~i~ c~{c,;·~~-'.·2sx1 
. - -- , 

tirst three Pundit 'IUlita have been retained, and these~ NYi•~ bt"l .. f'!J'lf 

this report. A detailed descrtption ot previous Pundit sys~ 1a ,.C<lftt~;/; 

in Report AW0033l. This report will describe in detail those c~ wbi• ~ 

been incorporated into Pundit 4 and their effect upon the various modes of 

Operation. 

The chief areas of departure in the electrical design of Pundit 4 are the 

redesign of the sweeping technique of Mode A, and the increase in tranaponc,!er 

R.F. paver. In Mode B, the number of fixed-tuned receivers is increased to tour, 

and additional attempts have been made to decrease the effect of the interference 

environment on the reception of the desired signal. This is accomplished by 

fine-tuning the R.F. band using fixed-frequency crystal oscillators, and 

additionally by selecting a narrow portion of the IF passband to exclude un­

desired signals ffl.ch may be near co-channel in frequency. A third mode, Mode C 

has been added for sampling the signal environment. 

Physically I Pl.1.ndit 4 was divided into two separate units, because of 

vehicle limitations on the size of a single package. The natural division vas 

the separation of the two modes A and B into separate packages, each being 

approximately the same in volume and weight. One package contains the sweeping 

receiver used for both Mode A and Mode C, the enciphering unit, and the trans­

ponder with pc1Jer amplifier. The second package contains the four tixed tre­

quency receivers with the associated video switching logic. Each package may be 

used independently of the other if so desired. 
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~i, "' 

:put W&Y4'.fQS ~· p~k ·~· ~U ~-, ·~. to ~JJ-f-,··•~· 

reoei~na: anterma has~ desiped. 

~Ia DISClUfflOI: 

The block diagram in Figure 1 i:'ldicates the operation of :JH1n-:~•~•·· 

Test Models 1 through 3. 

1.1 Mode A Operation - Service Test Models 1, 2 and 3. 

Received signals pus through the hybrid po,,er splitter, 

to 80- Mc band-pus filter, and diode switch to the input of tlle 

receiver. This receiver is a continuously sveeping receiver, 

covering the band from 8o to tlJ Mc in nominally 1. 6 seconds. '!'he 

frequency sveep iG approximately linear in time, allowing a 40-

millisecond dwell-time for ea.ch signal in the receiver passband. 

The RF-IF bandwidth is 500 kc nominal, and a. 250-kc video output 

is provided. 

The video signals are thresholded at abc.ut 10 db above the 

noise level, and the standardized video is sampled at the clock 

rate of the signal modifier. During fiyb&ck of the receiver 

( approximately every 1.6 seconds), the video is gated off, .and tmit, 

signal modifier is driven vith a square wave. The frequency .or t.ht. 

square vave is 50 kc if no qualifying signal vas received. (See 

signal recognition circuit description belOW'.) The duration ·•<i>'f 

this ~l;rback indicator is naal.nally 5°0 llil.UlleC<lnda. 'fbe ~~b~ 
de.ta and flyback indicator are therefore standardized in both·:. :ii 

amplitude and time and are read:y for enciphering. '!he 200 kiloldt.'. • 

Approved for Release: 2024/08/06 C05098679 



C05098679 
-.-. ---Approved for Release: 2024/08/06 C05098679 

- 3 -

per second data from the enciphering equipment drives an FSK trans­

mitter which outputs eithe!" one of tvo frequencies ( 131. or 135 Mc) 

depending upon the output level ( one or zero) of the sic;nal m.oo.ifier. 

The transmitter output pwer is 2 va.tts minimum. 

The video infomation is also sent to a sir::ial ~ecogn1tion 

circuit which examines the signal characteristics on the buis of 

pulse-,lidth a"ld ?RF to determine the presence or a Type B signal. 

This circuitry consists basically of a threshold, pulse-vidth qual­

ifier,and PRF filter. Only incoming pulses of' leH than 3-micro­

second dur~tion are accepted and sent to a narrw-band digital PRY 

filter. The PRF acceptance limits are maintained to 3000 ,!.25 

pulses per second, nominally. In order to provide positive signal 

recognition, seven consecutive qualifying pulses are required before 

a signal recognition indication is given. 'l'he yes or no output of 

the signal recognition circuitry is used to set the frequency of the 

flyback indicator square vave. ( 100 kc for no recognition, and 50 

kc for recognition.) 

The recognition output is also sampled by the camutator four 

times per commutator N'!V'olution ( t'our samples per HCODd nominally). 

Immediately follO',ling the recognition point.a on the ec:n:::im~or an 

frequency S8mpling points vb.fob carry a ,roltage anal.og o~ ~. 

When a qualif'ying signal 1s recei'Yf" • , -~ ~ -~ holle tu 

value at that point w:rtil ~ C<al: 0 • • Nllllfliit k .-,. -4 ;& 

rn.i ~; •• _.,wad . ._ .•. • ~ ,111i1ro1i17,-alia~, ;i,. 
;;~~·••l/ . • )i\ • • Yi·, ,!,.,,,: : H:bc/ c?<,,(2.\+ 

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

Approved for Release: 2024/08/06 C05098679 



C05098679 ~ .. 
·- -Approved for Release: 2024/08/06 C05098679 .... • -....;_ AH01511 

- li -

The data from the commutator may 01· mny not be recorded, dependinG 

upon the ccmr.iand used to activate :fode A. If a delayed command is 

used (Co!llmand F), the narrow-band tape recorder is activated, and 

the commutator dnta are recorded on Track J of this tape. If a 

real-time command is uced (Command H), no tape recorder is activated, 

and commutator data 1re not recoverable. Track 2 of the narrow-

band is not used in the operation of Mode A. 

1.2 Mooe B Operation - Service Test :i:odels 1, 2 and 3. 

In Mode 13 operation, the diude switch is set to feed RF energy 

to the swept-tuned :receiver of Mode B, which is identical in speci­

fication and operation to the Mode A receiver. Viceo at a 10-kc 

bandwidth is available from this receiver to be recorded on Track 2 

of the narrow-band recorder. 

In additio~ to the swept-tuned receiver, Mode 3 contains two 

fixed-tunea receivers at 71 Mc and 76 Mc. These receivers ha.ve IF 

bandwidths of 1.8 Mc each to cover the expected deviations of target 

signals from their nominal RF's. Tllo video outputs are provided 

from each receiver, 400-kc bandvidth for the sig:ia:i, reco~1t1on 

circuits, and 50-kc bandv'idth f'or recording on each track of the 

wide-band tape recorder. 

The signal recognition circuits for the wept-tuned receiver 

operate exactly as the Mode A circuit, and the fixed-tuned logic 

circuits are also idfl!ntical except that they require 15 rather than 

7 consecutive qualifying pul.aee tor reecctdlton. If C~ 3 la 

sent, the outputs ot the ttxed•'Wl:Mld 1agt4: ;ciN\tt~ &fie. aeci to. 
. ' , ,I • 

.. 

tape ( 12 .minute read-in). It C~ t ta WNd, the vt.~1-:14 

reoorder •tart• iaecttately after ~.· or tW Jt • •ta~ ·the 
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narrov-band recorder operates in all cases of Mode B to provide 

storage for the commutated data and the 10-kc video frm the 

sveeping receiver. 

1.3 General srstem Comments 

The recognition sensitivlty ( the input pcver level at vhich 

recognition occurs) is adjustable vith the l~ie circuit threshold 

adjust:nent. In oner to decrease the f'alse a1arm rate and thereby 

minimize unnecessar<J operatfon of the vide-ba.nd td.pe recorder on 

false ::;izno.ls, the fixed-tunec logic thresholds vere set higher 

than those of the sweepin;:: receivers. The f'ixed-tu!'led receivers 

are also slichtly less ser:::;itive due to the greater IF bandwidth. 

It i:; therefore possible for the sveeping rec"'!ive:.-- channel to 

reco~nize a siGnal which is of insufficient -pc,11er to trir;eer the 

fixed-tuned recof::1ition circuits. 

2.0 ?und:!t 3 

2 .1 Mode A - Service Test Mo:::els li. 1 5 and 6 

Two najor modificatior.s of the original system concept vere 

incorporated in the follaJ-on systens. Except for these changes, 

the desi/'.!;!1 ~nd operation are the sa.~e ~or all Pundit systems. 

Figure 2 shows the block dia:ra"ll for the later system knO'.m as 

Pundit 3 and its back-up unit. 

In Mode A, the orieinal analoe tun inc: genera.tor ( capacitor-

discharge type) wn.s replaced vith a d1gitally-st~p?ed tunir.g 

generator. The receiver is tuned fran 8o to 6o Mc in 128 discrete 

steps, and the sweep time vas increased by a factor of four to 

nominally 6.4 seconds. The change to a dieital generator allows 

the receiver to lock on a qualifyine signal. When a recognition 

output is generated by the sic;nal qualification circuitry, the 

"f' 
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frequency of the receiver 11 held for a period of about 15 s~. 

At the end of this pause, the receiver skips approximately one 

bandvidth ( to minimize success:fve lock-oms fi"c::lffl the same signal) 

and resumes the frequency sveep. 'l'he nyba.ek indication duration 

has been increased from 5.0 to 50.0 ms in theae systems. 

Additional advar.tages or the digital approach are more accurate 

matching of the receiver tuning curve to provide a more nearly 

linear frequency-versus-time plot for the receiver, and more 

stable sweep times over the opera.ting te.i-:rperature range. 

The power output of the retransmitted Mode A signal vas in­

creased from a minimum of 2 watts to a minimum of 10 watts by the 

addition of a power amplifier unit which is driven 0y the original 

2 vatt transm~-t:ter. 

The 10-kc video from the Mode A receiver will oe recorded on 

the second track of the narrow-band recorder vhile the data :fran 

the signal modifier is being transmitted in real-time. 

2 .2 Mode B - Service Test Models 4, 5 a~d 6. 

The Mode B swept-tur1ed receiver ,;.;as eliminated entirely from 

the system concept, and was replaced with a third fixed-tuned 

receiver at 66 Mc. The new fixed-tuned receiver is identical in 

operation with the other Mode B receivers and sigr,al recognition 

circuits. 

2.2.1 Video SwitcM.ng Lor;ic. Since only tvo recorder tracks a.re 

available to record the wide-band video data, some method of 

svitchinc the outputs of the three receivers to the two 

recorder inputs was necessary. 

The logic circuitry as provided svitches the first video 

Approved for Release: 2024/08/06 C05098679 
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71 
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X 

y 
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which contains a qual1f'ying liSJ:l~ to ~ v14• ... ~ ·~ 

recorder. One of the re.maining tvo video si~ will be 

recorder on the remaining vide-band recorder ch.annol u a 

filler signal. The identity of the filler sigr.al is listed 

in Table 1. I! a second signal. is recognized at any tim 

during the recorder running period, it v111 autan.ticall7 n­

place the filler signal, u shown in Table 1. 

Table 1 

Three-Way Video Logic 

Action Next-u:2 

X 71 

X 76 

66 

76 

66 

71 

Recorderz Channel 1 

66 

71 

Action and Intibit 

y 

X 

y 

X 

Recorder, Charmel 2 

76 

66 

-, or Command L 71 76 

A single P-11 command disables the video select logic 

if such action becomes necessaey due to excessive ~alse 

alarming of the 66-Mc channel. When disabled, the video switch 

will revert to its normal position vith only the 71- and 76-Mc 

signals going to ( and all.Owed to start) the vide-band recorder. 

The 66-Mc video is permanently connected to the narrow--band 

Approved for Release: 2024/08/06 C05098679 
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recorder. It will therefore be recorded on each mission, with 

or without reco,:;ni tio:~s, a!ld w 111 thus be mo;;itorea even in 

the (1isabled loc;ic :i:o,::e. 

2.2.2 Recor;r:ition I.or'.ic Thrc::;)wlc'l. The acceptance threshold of each 

set of recognition loGic was lowered in accordance with in­

formation derived from the first t..-o Pundit operations. 

Lowering the thresholds of the fixed-tuned receiver logic 

while maintaining t:1.e 15-pulse count require::1e:1t allows the 

maximum ser.r.itivity to be achieved :ln the presence of the 

existin.7, environme:1t. About 6 d::: o:f' recognHion sensitivity 

improveme~1t was provided. 

2.2.3 ~-Reset (Modes A and B). The Pundit 1 and ;; rccoenition 

logics require resets from the m~hanical cor.:.iutator st a 

nominal 1 per second rate for proper operation. T:,ere:rore, it' 

the commutator should fail to run the lo61c vould cease opera­

tion. Should this occur, the Mode A sveep pause., th~ Mode A 

flybo.ck indict,.tor., and the Mode B recorder start and video 

siwtchinc logic of Pundit 3 vould also not operate. To~ 

this., a free-running reset multirlbrator vith a nominal period 

of 1.5 seconds was provided vhich is nonmu.ly synchronized 

with the canmutator. Thus., vhile the ccmmtator is l'W'ming., 

the resets occur once per revolution., and. 1:f the~ 
4'.•i 

should stop, the multi vibrator .prarldes ~ ·~ ,I 
an adequate 1 per 1.5 aeccm4 rate. 11 

3-0 Pundi:.:it 4 m&n;a the separat!.CII of a...,.,,~-- I 
and ncainally independent ~- Mola A ui a -- ... :I' .. \,-.;.;:W:::.~ .. k. • ~ 

: ,· ': ,:· •: ', ; .• •• • • ,i' /:,'·,'._<'· .:<,J;•l'.~•,t•J::\'.'•' 

,,'',/, 
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box ar1d Hode B is i:; u ~;econd llox. A block d1agr'8ffl of' t~e ~ 

is shown in Fis-ure J. 

3.1 Mode A. 

The operation o:' Mode A r.as 1.>een modified only s.iigbtly' ~ 

the previous systems. The RF input circuitry bas beel modified -

provide a two-po.::..e pa.salve tunable preseleatar. Thu repi.- 1;u 

6o-80 Mc-bandpa.zs filter of earlier systems. The noise :f'~ otc 

the Mode A receiver is a maximum of 7 db including prael~ 

losses. 

The digital tuning generator bas been redesigned to pn,ri4e 

256 steps rather than the 128 of previous units. !'he ·~ tt.i. 

has been lengthened to 10 seconds fl"Olll 6.4 seconds. Tile .Witi...:l 

steps will provide better frequenc::, resolution. A further modi~ 

tion to the tuning generator inserts two 8dd1t1onal s"tepas 

after recognition occurs. '!"his shH'ts the center frequency ·abcut, 

16o kc beyond the ini tia.l lock-up point a.~ pnwi.des a better 

centering of th~ signal vithin. the receiver ptaBsbaod.. Ta ~ 

mainder of Mode A is identical to that prorlc!ed for P3, tn1:.lact11.: 

10 v•tt power amplifier :for the 't~'tt-11 JSlgmLl.. A 

gen"}r-.,.,tor hu been addi!lld u ddcnlill!li. tjl ~1- 3 .. 2.1, ... 

Approved for Release: 2024/08/06 C05098679 
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are better th~n :_3 db relative l)OW'er level llllll!!aS~nt, bettff 

than :6 db absolute por1er level measurement, ar.d frequency 

accuracy to better than !150 kc. 

3.2 .l Power Spll tt Ing. Mode C uses a number o-r C()t1Jl!!Oll ccaporumt• 

of Mode A ar,d is capable of simultaneous ope.ration vith Modes 

A or B. When Mode C a.lone :is enere;i zed, the components of 

!-iode A which have high por1er drain ( signaJ modifier unit, 2 

watt driver, and 10 ·.ratt po;,er a.mp) are turned off to conse"e 

power. 

The input RF :'or Moce C is derived 1"rom a 15 db directional 

coupler ....-hich :J.llows simultaneous operation vith Mode B vith 

minimum lozs of sensitivity to 1-:ode B. The four modes vbich 

a.re possible are A + C,_A,..!.., B, !z_and C. When Mode A + C is 
-----

operated, the -15 db :cz, of the directional coupler vill be 

opened vith o. diode s.:itch to avoid shunting of the antenna by 

the 50 ohm i~pccance of the directional coupler. The antenna 

in Mo<le A + C ~s ccn:::ected directly to the Mode A preselector. 

Mode C system :::;en:::;it:ivity vill be on the orde!" of -100 d'bm 

with an equivale~t noise figure of 22 db. This is considered 

more than ~,.aequn.te for the intended application. 

"3.2.2 Tuninq Gene:-:::.tor. Mooe C uses the Mode A tunable preselector, 

tuninc 0enerator, R~ head, mixer, and local oscillator. The 

Mode A tunin,:: l':enerator was redesigned to provide 256 naninally 

equal frequency steps to cover each 20 Mc sveep in 10 seconds. 

The timing source for this tunin~ generator is derived fran 

the 25 kc crystal reference oscillator to allov exact recon­

struction of the frequency sveep during data analysis. The 

Approved for Release: 2024/08/06 C05098679 
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weep lineariz&tion ci.rcuitry vas redesigned to provide • 

more linear weep to allor.r the desired frequency resolution. 

3.2.3 Log 11"' and IF Attenuator. The 21.li-Me IF fraua the Mode A 

mixer is sent throup,h a. e.:rysta.l filter vith 12Q...kc ~4th 

to achieve the desired frequency reaolutiQn. .l Log IF 

amplifier follor.rs the crystal filter. The ampl:if'1er eQIII,,,, 

presses a 30-db input range into a 20-db output range .. The 

output is made nearly linear in db {i.e., 1.5 db in• 1.0 db 

out) to retain resolution :ror data analysis. A 30-db atten­

uator which precedes the IF amplifier is svitched in and out 

on alternnte frequepcy sveeps. This provides a total power 

handling renge o:r 6o db above the -100 dbm system noise level. 

Thus, signa:s which saturate the IF ampli:f"ier vith 0-db 

attenuat1on wil: be measurable on the next sveep vhen the 30-db 

attenuation will be in the line. 

3.2.4 Detectors and Reference Tone. A detector or the IF output 

provides sicnal amplitude information which is used to modulate 

an IRIG channel 14 volta.ce controlled oscillator. A discrim­

inator on the same IF output provides FM detection and a video 

output from 100 cps to 15 kc. A band reject filter from 7 to 

13 kc in this video output will help to minimize bea~s between 

the video and the reference tone which might be in the range 

of the VCO. A 12. 5 kc reference tone is derived from the 

existing 25 kc reference oscillator and added to the VCO output 

and the discriminator video output. The combined output is 

sent tv the 25-kc recorder. 

3.2.5 AddiUonal Modifications. Solid-state power and control 

switchinc will be provided to accomplish the transition between 

Approved for Release: 2024/08/06 C05098679 
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Mode, A + C and C, Mode A + C v:Ul Op,tnit.te ~ t~ T ,-_, 

b supplied on tvo $epw-&te linee. Mode C vill ~te Vb4m 

po11er is removed from. the appropriate c::ine of' U.. tvo ~. 

Three crystal·cootrolled c&lil:)nt:!Oll ~1-._,. 

been provided in a calibration generator to p~ u ·~· 

frequency calibration and turned on ~i&ll.7 at 5 ~ 

intervals, therefore, all three v1ll be cheeked vitbin 15 

minutes. Pulse modulation consisting or 1.5 micrasecond puJ.sn 

at a 3-kc rate will be provided as the calibration signal. 'f'be 

calibration signal level vill be 20 to 30 db above system noise 

level. The duration of the test sig:Jal vill be 15 seconds. 

3.3 Mode B. 

3.3.1 Power Splittfog. In Mode B ( and B + C) the antenna is 

connected to the directional coupler. The -2 db leg is 

connected to a quadriplexer which provides outputs at 61, 66, 

71, and 76 Mc. Each output is se:1t to a receiver which is 

tunable over a narrow ra~ge around the frequency of interest. 

The quadriplcxer has a nominal loss of 2 db in each channel 

and allows each receiver to achieve a noise figure of less than 

8 db referred to the antenna input ternina.l. 

3.3.2 Narrow-Scan Receivers. The four narr0\7-scan receivers vhich 

comprise Mode B and which replace the three fixed-tuned 

receivers of Pundit 3 are essentially identical in operation. 

The components of the typical 61-Mc receiver are indicated in 

block diagram of Figure 3. The narrw-scan receivers were 

designed to make maximum. use of existing equipment and equip­

ment designG, while providing a signal-seeking optimmn-bandvidtp 
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11&\Yflt.Q~ ~b r"#ive,- i~ -. " .··•·. , ... •·· ..... ,. 

Rf' ~ with 2.-Me ban&,14tll ~. ,ilt ~. ~; 

frequeney. Th4 mixer in tu mr uu vtll 'bf) -..• 
,;;_-, 

NQ!l;l.:mee of fCIUT L. O.. ~1". 'fbie ~ •. •· • .. · .·. 

a.mplified V"ith a ;oo..u ~d'tb, 184 the 250 llo' ·~ 

derived from the DI' vUl be sent to the ~i'tion 

To provide frequency stepping aerosa the ·~ of ~, , 

four L.O. frequenc1es vUl be sequer":tially witched to •the 

The normal dvell on each frequency is about. 1 second. 1lbcl, 

recognizer qualifiez a valid signal, the L.O .. svitching will 

be stopped on the sig:P..al o-? 1:-lterest. The 500-kc IF is set¢ 

through 5 narrow-band { u"O kc) cr,stal fUten vhich a.re 

stagger-tuned to COV'er the 500-kc IF passband. A diode 

stepping switch sa.'!lples the output of each or the filters 1n 

turn., and the sampled IF is cetected a.."1d sent to the four-wa7 

video switch to the recorder. The video is also sent t~ 

3- and 6-kc audio fil~ers. The octput of these audio filters 

is used to stop the c:ode stepping svitch or. the IF filter 

which has the stronr:est 3- or (:i-kc compone:it. 

3.3.3 Four-Way Video Switching Logic. A logic and video sw:itch:i:f.!C 

system sw:i.tchcs to the recorder the video signals frcm the 

first two receivers which recasnize a valid s~ on ea.eh 

given mission. This unit will be similar in principle a.~ 
' ",' ,, 

operation to that desj gned for P3, but is more CCllliJ?lex .'.·~~~· 

it provides six possible combinations rather than the t~i. 

coobinations which were used for P3. The logic table for ttd:11 
,,' 

video switching system is :presented in Table 2. The rec_.~!><.:,.?/ 
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vill r.ormally be ztarted by a :-ecogn1t1on in any one of' ---the four receivinr; channels. 

Table 2 

Four-Wal Video Lo;~:1J 

First-U;2 Action 1fext-U;e Action and Inhibit 

61 z 66 V 

61 z 11 \I 

61 z 76 z 

66 X 61 V 

66 X 71 y 

66 Y. 76 X 

71 61 V 

71 66 y 

71 76 

76 61 z 
76 :;_"; 66 X 

76 71 :•~ 
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POWER TO 
---► 2w DRIVER 

MOOE A ANO C 
LOGIC CONTROLS 

SYSTEM 
--e,. VOLTAGES 

HOOE A ANO C 

COl'l'IJTATOR 
RESET 

I 
I 
! ____ _ 

250 kc 
V !DEO 

REC( 
111111 

FlYBAC~ 
PUI.SE 

- ------- NOllEB __________ , ____________ · -----,.--· ,--- - - ·-- -- ----------- -
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SWITtli 

IIOO£ I 
VOLTAGES 

COIIT I IIUOOS l'11WU 
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,, '':'i:;:.·,;,,•,,' ,, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C~TOllt 
11£SET 
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250 kc 
VIDEO 

RECOGH ITi OH 
INDICATION FLYBACK 

IHOIC,;TIDN 

COH8 I NED VI OEO 
FLYBACK .---------------t>TO 25 kc 
PULSE TAPE IIECOII0ER 

12,5 kc 
REFERENCE 

ltECEIVEft AIIID 
UIIGIC STATUS 
1'11111 ITOl'I l'O IIIJ'S 

~C~AT~--+ 

------- - -or - -- --------- -- ----------- --- -------- ---- - ----- - - ---, 

I 
I 

' .., ______ .. J 

-----6okc 
VIDEO 

I 

I 

I 
I 
I 
I 

I 

I 
I 

----::-:ST::-AA-T.... ST(II' I ________________ J 

~ 

RECEIVER AIIO 
LOGIC STATUS 
HOIIIITOI! POIIITS 
TO C~ATGIII 

- - - -- ---+ 
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4. 0 Antennas 

4.1 Receiving Antenna.. The receiving antenna vu redeaigned to gf.Wtt 

better coverage, reduce antenna loo$es, and provide a wt~ 

match for the receivers. A flexible JIDe't&lUzed cloth tJPC!' of 

antenna with a log-spiral .L'ltenna pattern ad;usted to .opmaw 

be low 60 me. vas designed . With 1 t.s natural broadband c~ 

istics.this antenna can operate up to several hundred.s or 

megacycles. v.s.w.R. throughout the 60-80 111:C. bmd i• 

2: 1. 

The radiation pattern of the receiving antenna is sho.m in PigQN 

5. The "nose" of the vehicle is !n tte direction of" the "~• 

pointing end of' the spin axis., shown on Figure .Ii. Tims a vt&t 

range of look angles can be achieved in the -.Jo:- lobe of' UM 

pattern vhen passing over the area of' ~t. 

4 .2 Tra.-ispond Antenna. The transpoad amt~ ls & !'lllOl!'lOpole ~ 

on the face of the vehicle as shown it:. Ft.pre -.., atld po~t.11 t• 

the "south" direction. This location is ta best f'or read-mt 

over a 'ldde range o:f el..,.tioo -.i• ...... J.&tJ:~ tor itlNt 
" ' •"' ' ,,, ', ,' 

crienteti~ ot ·~ p,.,11 ~;tcte. 

~t~ ,(1f ~ t.~"41,~~,,-~ .. • 
, 
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II 50.00 .. 
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A."n'fu,NA 

ANTE llA. cmnfIGURATION PUIIDIT 4 

MI ION 7309 - VEHICIE 4401 

Figure 4. 
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PUNDIT Rl"'CEIVING ANTENNA PATTERN MISSION 7309 

FIGURE 5 
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5 .O Recorders. Two Leach recorders are u::;cd vith Pundit 4. They are 

conn1?cted as shown in the system block diucram, Figure 8. 

5.1 Narrow-band Recorder. Recorder /fl is a. tvo-tra.ck direct riecord­

ing tape recorder ;rtth a no:rmul 1i: l read-out/read-in ratio. It 

has a storage time of 24 mir-utes vith a nominal mruc:1mum freq~ 

response of 25 kc/s. It can additionally be commanded to change 

to a 1: l read-out/read-in mode of operation. When this is done., 

there is a corresponding increase in read-in frequency response 

to 100 kc/s. 

This recorder is normally used for Mooe A a.f'ld Mode C read-ins 

utilizing one track for analog data froo:i Mode A and Mode C, emd. 

the second track for commutated payload and other vehicle st.atws 

data. 

In the event of failure of Recorder No. ? , Recorder #1 Yill bf: 

commanded to a 1:1 mode o'f operation. Upon recogniticm., Recorder 

No. l will start and continue to read-in 'for a period of' six 

minutes. 

5.2 Wide Band Recorder. Recorder No. 2., ·the ride-band ~, 18 • 

two-track direct-recording tape recorder with a~ tbe ot 

12 minutes and a nc:atnal M1daD .~• .~· of•.,O•:tf!4•• 

I~ ·haul a nu•oat/~•tn iatto .ot 2:1. lt d.-.• j',i~1.1•;••·1:ii1•::: 
to be ~:lar-.l::1•~-~~.~, • • • , •• •• •• • • ., ••••• ,,,,,. •. 
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Tape Recorder Normal Mode 

!Z! l@ Number 

l. 24 min. 
25 kc/s 

2. 12 min. 
50 kc/s 

6 min. 
100 kc/s 

6 min. 
100 kc/s 

I ::puts sv1 tched to 
l/2 

12 min. 
50 kc/s 

6 rn.n. 
100 ke/s 

6 min. 
100 kc/s 

6 min .. 
100 tt.e./• 

Additional protection against losing data because of' data link t~tter 

failure b provided by being able to cccnmand data transmitter switching in pain. 

Thus the preferred data. may be selected for transmission to the grow-id static:m. 

6.0. Command System. The comma'1d receiver is a V .H.F. tone-lllOduJ.a:ted 

receiver opera.ting at 11+1.54 mc/s. Three decoders are provided, each 

one having four tone filters. o~e tone is used for address, leaving 

eleven tones to execute functio~s, sevc~ of vhich are available at the 

Agena tracking stations and four at the field sites. 

In order to provide the necessary carn.-:iand capability for Mission 

7309, it was necessa:rJ to expa~d t1e use of the seve~ commands at the 

Agena stations by forrr.ing two Co:-:1ma:Jd Sequence r.iatrices as shown in the 

Payload Command-Function su.~~ary. In this way four read-in time delays 

were made selectable from the stored progra~ control u~it, as vell as 

Mode selectors. Only those commands which are applicable to the pay­

load or its associated equip.1:ent are listed. 

The tone frequency for each command is listed as well as the 

function it per:forms and bears a Z designation vith a mm1erical digit. 

Where tvo commands a.re listed and one bears an A or B designation, 

the numerical portion of the listing is the governing factor in 

indicating tone frequency. 
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In n<:»nl&l p:re.4tic-,, ~ t.~ J»l.11- -. •• .. •. • .. 

delayed NM•in in any Da(.),de, the <'◄c:11: .-till 

telemetry ta tu~ otr. li .u not·~.~~~~ 

l:pul"iQUS C~IIJ .to a;tt!Nt tbe da~ttid ~. Of • •~;..;. 

Upon cOlllpleting th• ~ .. in, the c~ rece!yer u enablied ~ a 

rnd-Ol.lt COl!lllM.nd vill be ace:epted by ·t:na syst•. -n-:rief'ON, .,_. 

tasking :f'rom the :f'i e 1d 81 tee, scoe prl.or kn(Jlltlea.,,.e o-r 3Uch tuk:ing 

must be transmitted to the Agena tracking stat.ion so that the <"(.'!llll!IIID(J 

receiver vill be enabled to accept a c~ from the field ,1us. 

Only one command a.t a time can be given to task the vehicle at 

the field sites. Since the receiver in disablec after the !'int 

:function comma'!'ld is executed, add i tior:al cO'!r...a.r.c.s will not be accepted 

by the system. Therefore, Mo:!es E and C ca....,not be tasked simultan­

eously from the field s:;. tea, 'm.:t can be tasked simultaneously fra"'l the 

Agena tracking statiors. 

For purposes of ease in cani::unication 1:: desjgnati:-1.g tasking f'rall 

the Agena stations, the follQ',/'ing na:1enclatu..""C correlation has been 

agreed upon by INSC a.:-.d the Air Force. 

Designate Mode 

A 
B 
C 
D 

Eauivalent to Mode 

A & C 
B 
C 

B &: C 

7,0 Transponder. The tra~sponder is a freque~cy-shift-keyed transmitter 

operating for alternately keyed conditions at frequencies crt 138.5 •f• 
and 139. 5 me/ s, vi th a nom:inal power output or 10 vat ts. 'l'ransponding 

time duration is fixed at 24 minutes. 
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8.0 Encipherment Equip!:!e:1::.. :ro c:~u-.,:e hu.s been m,'!.de in this equipment. 

Output bit rate re:'luir.z ::ct ::'00,l)CO. 

9.0 Vehicle. The vehicle will be a c~al burn P-11 sub~atellite which 

will be launched into a circular orbit at 270 :-:autical mUes altitude. 

The spin axis will be closely aliened vith the spin axis of the earth. 

At this altitude the drag life exi)Ccta.ncy may be well in excess of 

one year. Orbit inclination and delay times are not available at 

time of this report. 
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:-;JSSION 73C0 

VEHICLE hl:Ol PAYLO.C,D COi,\MtJI'A'.::'OR SCiiEWLE 

COMMUTATED CHANNEL NO. A LINK no. I COMM. TYPE s/s NO._ RATE l RP.S ?OINT 60 

l 

2 

3 

4 

5 

6 

7 

8 

MFASUREMENT 

Cal 1/2 

OTE l/1 'A' RF Head Temp. 

OTE #2 'BI Base Plate Temp. 

OTE #3 'A' Recognition 

OTE #36 RF Cal. Mon. 

OTE f/4 'A' Freq.Monitor 

OTE #5 'A' Rcvr Noise Lev. 

OTE #6 'B4' Rcvr Noise Lev. 

9 0'1'E #7 'Bl' Recognition 

10 0'1'E #8 'Bl' Rcvr Noise Lev. 

11 

12 

13 

14 

15. 

0'1'E #9 

OTE /110 

O'l'E #11 

O'l'E #12 

Ol'E #13 

'B2' Recognition 

'B2' Rcvr Noise Lev. 

'B3' Recognition 

'B3' Rcvr Noise Lev. 

'Bh' Recognition 

16 Repeat Pos. /16 

17 or! #14 'A' In~t Volt .• Mori. 

18 .$pare 

HANGE VOLTS 

2.5v 

1.25v to J.O v 

0.5 or 5.ov 

l.2 or 3.ov 

2 .Ov No:nir.a.l 

1.5v Nominal 

0.5v = Recognition 

0.5 or 5,0v 0.5v = Recognition 

1.5v Nc,minal 

0.5 or 5,0v 

l.5v Nominal 

0.5 or 5,0v 

l.5v Nominal 

0,5v a Recognition 

0.5v = Recognition 
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Mr.ASUREMENT 

2h ffi'E i/18 '133' L.O. 

,., .. 
"- ') Spare 

26 Repeat Pos. //6 

27 OTE l/19 'B4' L.O. 

28 OTE #20 Sig. Modif. Volt. Mon. 

29 OTE #21 'Bl' IF 

30 Cal+ 

31 Mode A or C Operation Monitor 

32 Attenuator Condition 

33 OTE //23 'B2' IF 

34 OTE f/-24 'B' 10 Volt Mon. 

35 OTE #25 'B3' IF 

36 Repeat Pos. #6 

37 OTE #26 'B4 1 IF 

39 Spare 

40 CY.I'S /28 'B' Vid. Switch X 

41 OTE #29 'B' Vid. Switch Y 

42 GT Fuse Mon. 

43 G'I' Status Mon. 

44 +28v Unreg. Mon. 

45 Ol'E·#'30 'JP Vtd\ Ehrl.ieh.V 
:,,' 

46 Rei,e&i. Poa. #(,\ 

47 m f31 •1•v14. '.•-.r1~1•ttt, 

- 30 -

0. 5 or l .Bl: or 3. 18 or li. 5v 

0.5 or 1.84 or 3.18 or 4.5v 

l.7v@ 28 VDC IN 

0.0 or 0.9 or 1.8 or 
2.7 or 3,6 or 4.5v 

0.0v = :I.ode C. 4.2v = Mode A 

J.; o~ 2.lv 0.5 = Atten. In. 
2.lv "' Atten. Out. 

Sa:~e as ''Bl' IT 

3.ov ~Ior:iinal 

Sar.ie as 'El' IF 

Same as 'Bl' IF 

3.15v Nominal 

o.o or l.Ov 

0.0 or 1.0Y 

0-5v Pll Vehicle Monitors 

.. .. 
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g~ 
48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

6o 

\_ •: •:1·•,• f'"';Pr-'I",.., '1'!~1'-'1'-f rrn 
Approved for Release: 2024/08/06 C05098679 . ..,., .Li-il~ U 

- 31 -

MEASUHEMEN'l' 

OTE #32 'B' Vid. Svitch Z 0.0 ::;r ::..Ov 

TRO //1 l, Sec. Mo.1. 

TRO ;f2 32 Sec. Mon. 

Battery Temp. ( Center) 

TOO /13 256 Sec. Mon. 

T:00 f/4 201l8 Sec. Mon. 

OTE -/133 'A' Base Plate Temp. 

TOO #5 16,384 Sec. ft.on. 

Repeat Pos. /16 

Cal Z 

Sync 

Sync 

Sync 

9 :~Ut-llly Spaced Stept.1 
( 0-5v) 

Pll Veh:kle Mooitor 0.5v 

0.9v to 3.7v 

Same as '?'ro #1 

O.Ov 

5.3v 

5.3v 

5.3v 

Approved for Release: 2024/08/06 C05098679 
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Rot.a 

C ~ -
Zl 

z 5 

2, 6 

Canman4 

Z 3 

z 7 + 5B 

Hisoion 7309 
Cammmd Sequence A 

Freq. (KC) 
5.4 

3.9 

Cc:iamand Sequence B 

Fnq. (m) 

,.1 

Z7+6D · 
(Defore BPC•ll) 

Z 7 + 6B 
(After SPC•ll) 

...... I"\- • • • ... - • ., '" • 

Fu.xlction 
Address 

ThJ. on: Select COTI1i'.nnd oequcnce tt1,.n. Initiate 
R/0 deck, Piiylo~ Timer. Rcnct Aux. Timer 
rro. 3, buck up to :ra.11uro mode, ear.enn4 receiftr. 

Paylond oclcetor no. 11 (fl P./I time delcy). 
Initic.tc Deck {i2 or r..o.yload timer. Ena.bl.a 
cam~-md receiver ott. 

P/t oclcctor No. 2 (,C,2 R/I timer doley) .. 
Ini tic.to dee!: {!2 1 po.yloo.d timer"' Enable 
coormn...~d receiver oft. 

P/L o~lcctor l3 ( #3 R/I tme doley'). Initiate 
Deel: /i12 of P/L tmcr.. Enable ccm:nand receiver 
oft. I' 

P /L selector t4 ( 11-4 R/I time delay) • Initiate 
Deck //2 of P/L ttt::?r. Eno.ble COOJi,lllM ncctinr 
oft. 

Solcct P /L Mode A. Tape Recorder Rca.401.lt "mt' 

Saloot P/L Mod.Cl :s. To.pa Recorder Roo.dcut "at' 

Function 

T/M On. t Solcot con:mo.nd D8'1\1C1lCct B. Initiate 
Deck /!l of P/L Timer. 

Select Payload Mode C. Tape Recorder Ol'I 

'l'apo necordora Normal Poa1t1on 

Ta.l)t!I Recorder Transfer. 
Input nnd OU.tput1 1'11 to 111 tranater 

Approved for Release: 2024/08/06 C05098679 
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Z2 

K (Z 8) 

J (Z 9) 

JC (Zl.O) 

L (Zll) 

_ ,_Approved for Release: 2024/08/06 C05098679.'."' , ,. ; Jl 

ConmanA1 In4crpcm4m:at of Ca:r.L-i.nd Scqucnceo A o.nd B 

6.o ~i.'lin P.ccct T/M, off 
To.po Rcco:rtlers Stop 

Hooe A - 'l'ren.op:md ON. Te.po Rccordcn- fl 
Rec.din Oil. Ca.J'11..o.n:1 Receiver OF7 

Mooe n ... orr. To.po Recorder #1 W,, 'rap11t 
Recorder f/2 ono.ble to R/I upon rocqp:d.tim. 
Com::mnd Receiver "OFF" 

Mode B • o~·r. Ta:pc Reeordon -/}1 &34 12 01. 
Cami:.o.nd Receiver OFF 

Mode c • oa. Ta.po Recorder {}1 ar. 
C~d Receiver OFF 

The cammmd ayatcm tor Mission 7309, vehicle ~!~01, utilizco wo ma.trices, or ca:rmm:Jd 
aeqwmcea to o.ohiovc tho noccooo.ry cc.mw::i.nd cnp:i.bility. Thin ~ includes only 
thooe eomrx,ru:,,d1 vbich atfect P/L operation.. A detailed description of o.ll eomw:mds 
v:U1 'be ~ vith the Vehiclo Oporotiona ?lmi EW GOO!l as it is ~~ 
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ADDffiON 
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..,,... '\i,,4~.W fl ..... ..,,. ""llil'f,1<141,f 4N"U> 

.. ii .. 

.!!!!! 
'l'ICDICAL DIISCRift'Ial 

,mmrr IV sm1• 
NISSICB 7309 

APP!lmIX llI 

13Allri11"' 

--· ·····------·----..,.........---,---------------------· 
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IQl8lar TJ09 
. 

11e:·a11AL tOIJllaa YAIDIII NI lllllllll A/c NU1W 

.. .,. ,a 

2 OB#l 'A' ~.P. Head'lap .2.2to4.lY 

6 an: #JJ 'A' Freq. Monitor . 0.IJ to IJ.5 
(Alao Kos. 16, 26, 36, IJ6, 56) 

7 on #5 'A' Recei'Yer Roi•• Lftel 2.0 V 

54 01'B #33 'A' Bue Plate 'l'eap. 0.3 to 5.0 Y 

5 

31 

O'l'B #3 Recognition 

Cal 
Ott 

Yea 
0.75 

01'B #36 R.F. Calibrate 0 "t'Olt■ 

:-Mode A or C Operation Monitor 

Attenuator Condition 

Mode C 
ov 

Atten. In 
0.5 

Approved for Release: 2024/08/06 C05098679 

Wo 
!, .. 95 YOO 

Frequency (lll/S) 
61.0 $.5 19.5 
1.ov 2~ov 3.ov 

Mode A 
'4-.2 ·V 
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-

2 

6 

4 

5 

31 

32 

IGl8nB no, 

MIIDAt YOl80I YADJIB Jal -- A/C IDiCtfiW 

MN IIC>. 8l 

OT! #2 'A' R.:r. Head Tanp 

0'1'E #4 'A• F • Monitor 

2.16 t.o ~.O Y DC 

o.ltB t.o ~-60 
(Al110 Hoa. 1 , 26, 36, 1'6, 56) 

2.ov OTI 15 'A' ReceiYer loise IArntl 

OTE #33 'A' Bue Plate Tanp. 0.33 t.o 5.0 Y 

Recogniticm 
0'1'E #3 Recognition 

OT! #36 R.F. Cal 

Cal 
ott 

0.6 V 

0 wltlllB 

Mode C 
Mode A or C Operation Monitor O V 

Atten. In. 
Attenuator Condition 0.5 

Approved for Release: 2024/08/06 C05098679 
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Ccmmtator 
Pa. Wo. 

20 
22 

24 
27 

ffote: 

29 
33 
35 
37 

t 

...,l:Approve. d for Re.lease: 2024/0.8/06. c·o·s· 09·8· 6. 7 .. Uft .. 4J 
ti;J.tie\,l\.t., •a,r '4\.t.lrU. AAJI..- • , : · 

IQ'BltClR 1309 

DCMIML 1U.1'.101 YA.Wal 101 m • m.rG11 

l!ND. 1'1MD81 

~t 
10-1 10-2 

( f'e+750 kc) (te+-250 kc) 
!250 kc !250 -

O'll #16 Reeeiffl" B•l L.O. 0.6 V DC 1.3 
O'll #17 ReeeiTer B-2 L.o. 0.6 V DC 1.3 

L0-1 10-2 
(tc-750 kc) (tc-250 kc) 

!,250 kc !250 kc 

OTI #113 Receiffr B-3 L.o. 0.6 V DC 1.3 
an #19 Reeeinr B-4 L.o. 0.6 V DC 1.3 

10-3 
(te-250 a) 

!250 ke 

2.1 
2.1 

L0-3 
( fe+-250 ke} 

!250 kc 

2.1 
2.1 

u,..4 
(te-150 a) 

!250 • 

2 .. 8 
2.8 

L0,,,,4 
( fe+750 kc) 

!250 • 
2.8 
2.8 

l'onal direction of Local Oecillator etepping :u t.nn JQllliticm to-1 
tonrd.8 poeitioo to-~. 

120 kc BandJ.>!!! Mooi tor 

120 kc Cr,atal Filter Monitcn 
Upper Middle Lorfer Ioriretllt 
(IF-2) (IF-3) (JJ'~) (D'-5) 

OTE #21 'Bl' IF 
OTE #23 'B2' IF 
O'll 'B3' IF 
OTI •»14-• D' 

o.8 
o.8 
o.8 
o.8 

FIXED FRIQUDCf R!CE1'.G6 
D!SI01' CElfrER FRIQUIICDS { fe) 

~ 

61 IIC 

--- 66ac 

B3 ----71 IIC 

BJJ 76 IIC 

SECRET-SPECIAL IIANBLING 
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Caaautator 

• 37 -

MISSI<■ 73()£) 

l<IU:IAL VOLTAGI VAW!S FOR MODI B NIIICfiCIIIB 

S"1M 100. 7B AID 8B 

Recoedtton 

AV01511 

Poe. lfo. Meuurement 

9 
11 
13 
15 

Commutator 
Poe. lo. 

THO. No. 

Step 
Increment 

Output 
Volte 

5.0 
~-2 
3.6 
2.9 
2.1 
1.5 
0.7 
o.o 

on: I 1 'Bl' Recognition 
on: I 9 'B2' Recognition 
O'rl #11 'B3' Recognition 
O'rl #13 'B~' Recognition 

on: #28 'B' Video Svi tch X 
OTE 129 'B' Video Svi tc:h Y 
a.rE #'30 'B' Video Svitc:h V 
01'1!!: #31 'B' Video Svitch W 
on #32 'B' Video Svitch z 

l'o 
W..5v DC 
W..5 Y DC 
IJ .. 5 Y DC 
AJ .. 5 Y DC 

On 
l.iV DC 
1.1 Y DC 
1.1 Y DC 
1.1 Y DC 
1.1 Y DC 

'l'!M Reference Chmerator Calibnt.ticm 
Voltage YaluM l'or All NcdM 

'49 50 52 

1 2 3 

,. Sec. 32 Sec. 256 Sec. 

0 0 0 
4 32 256 
8 ~ 512 

12 96 768 
16 128 1,oefe. 
20 1<,o 1,280 
2a. 192 1,536 
28 - •· .. · 1,1't 

Approved for Release: 2024/08/06 C05098679 

Yee 
0.5 V DC 
0.5 Y DC 
0.5 Y DC 
0.5 Y DC 

Off 
o.2TDC 
0.2 Y DC 
0.2 V DC 
0.2 Y DC 
0.2 Y DC 

53 

.. 
2,ot.8 Sec. 

0 
2,0lt8 .. 
6, 
e,:z: 

JO. 
12,.. ., ..•• 

•• 

55 

5 

16,~ See. 

0 
16,~ 
32,7'8 
'9.152 ,,,,. 
81,91D :::= 
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Canmutator 
Poe. No. 

8 
10 
12 
14 

,,, ' ' '1 

~i.a.!llfet\ii!t in 1,·' 

- 38 -

MISSION 7309 

NCNINAL VOLTAGE VAIIJE3 FOR MODE B FUNCTIONS 

S'!M NOO.. 7B ARD 8B 

Mode B-Receinr Noise Level Monitors 

AW01511 

Unit No. 
Measurement STM - STM - 8B 

t Volte Output Volta 
<m'. I 6 'B4' Receiver Noise I.evel 2.0 2.3 
OTE 8 'Bl' Receiver Noise Level 1.85 2.25 
OTE 'B2' Receiver Noise I.evel 2.0 2.1 
0'1'I #12 'B3' Receinr Noise Level 1.85 2.~ 

,' 

SECRET-SPECIAL llAPSI.M , 
'':/:1-,-',':'',', 

'tl'i'',,t.' 

;', ·,-_::::·,' ,, "•:: 
,, 'i',' '/' t#t'..:'\" 

/i'·--' 
, -JI I··:,:;,·,_', 

•• •• }:+;;~::{( 
Iii' ::,i;,y,;,; . 1ii'.1ili!i 

Approved for Release: 2024/08/06 C05098679 



C05098679 
pproved for Release: 2024/08/06 C05098679 

Approved for Release: 2024/08/06 C05098679 



C05098679 

L 

" "' l • .. 
I 
a 
: I 

" ~ 
z Ill .. "" 
!Ill .. 
:; 2 
ci x 

o!? 
II: 
0 

" " 
ci 
z 

,i. ♦-
j : 

~=i:i_~_i J~L 
. ·• '. . i ..... . 

+. 

l • 

Approved for Release: 2024/08/06 C05098679- , . - .......... J 
- •iv -

i 
; i 

! 

' l 
) 
i 

'i 

! I 

_..._ ______ 1,..,._.._+-1 ...... ..._ ........... _.,_.,..._,_...,...,..._.,_. 

·"' ,4. + 
I : ,.. 

..... "~ ... . 
.. i .............. ~ . 
-~ .. L) .. , .... ~----
-t•-~"~·-+ ~--
+-4 ... -
Hi-t 

···1· 

~.~s1.v,,,.,.,,.~,,\1~ "'' ' ' ·""' 

Approved for Release: 2024/08/06 C05098679 

.1 

AW01S1 1 

:Q 
N 

I 
i 

+ 

... '>_,. ______ ~ 

'it 

j 

·•---. -1 .... 
' ' .. 

' 1 

I 
1 .... •· 



C05098679 - .-- ht .• • * 
pproved for Release: 2024/08/06 C0509867 

·a 

Approved for Release: 2024/08/06 C05098679 



iilli'l;.ftfj I 11ilff t.j\Jll1L ll1'U t.i .... JtillQ U 
• Approved for Release: 2024/08/06 C05098679 

Approved for Release: 2024/08/06 C05098679 

... -t . 
I +-··.._,_ .+-. +-+---1--+-i 



C05098679 

11"1 
'.)'I 
1(1 
M 

rrn::m: r • r ;;;; sr F;;m rr:n :::: 11111 r:ar rr•-•nr -- t:s itlitl,,,, :St:,-,,, • .,,,,,,,.,,,, , bl'. wtttntmk' ttttit#trttht ~ .. ,_ 

Approved for Release: 2024/08/06 C05098679 



C05098679 L_,, ~ f •.• .. • .. • .l. ~,_J'Jil .... •v-,,-'J'~!!i, iii .•\,\j, .. ),;!~ I '.J 
Approved for Release: 2024/08/06 C05098679 •• • •• ' 

AWUl'., J J 

Approved for Release: 2024/08/06 C05098679 



C05098679 

t+t++ __.-i:i-.,i-i.~ +-!-++-++-++-++4-+-4-+f-i-i~-+-+-+-+++++-l4-H-H-++++-+~H-H-+-+-H~H-l-+-44-l-+-1-l-+-.j....l..-+4~...+-W.~W-I 0 
---, ·-+--+-+-+-++•-· ~ 

' 

Approved for Release: 2024/08/06 C05098679 



CO 5 0 9 8 6 7 9 ·--· 

·~ ::; ~ 
·•,., . 

" .. 
,.. 
" (I 

•• '. 0 
) .: 

-... 0 
H 
t') 
rJJ 
H 

JI 

l'--

' ·- ----,·· 

I.. •• • , , .. " . • Jtb lti¥ J ::a t ti ,: t I U.bU ~ Y.: 

14 

' ,. 
I 

i •· 1 

' I. 

: . - 1 ·1 -~ ·r 
~ ~.-,i,-~JL 

Approved for Release: 2024/08/06 C05098679 



..... 

0 

0 

Approved for Release: 2024/08/06 C05098679 



.,. 
··• 

r-...... ___ ,. --

C) 
qo 

• I 

' ' •• 1·· 
i I 
I . , 
·--1 ........ 

"'I, I . 

I 

i 
·1 

I 
I 

;_~·-~:-~--i-­
' I 

' ' ' ' 
... _;.; ............ 1~---1 .. '. ... 1 •••• -¥i~ .. 

,. I • I 

I 

i. 

'I 

I .,, 
i . , 

..., :111 '3 ,: ··:.;. n d r-11 

. ... A,.. 

, .. ,. , -. , .. ,--,~ 
' ' . , \'1 

'1'''",tr, 

Approved for Release: 2024/08/06 C05098679 

r· ._. 

,i.,, I 
,. ,, 

. ' ; 

I 
I i ... --- .. ; .. -............ -- ... ~ 

I, 

,i 

,. 

' 
I 

.I 

"•I,., i 

• I 

,.· 
·i 

f.\1 ::i ' 

"" 
....... --·•:· 

).,, 
.\j 

~ 
I.J - :: 

~ 

d 
41 
~-
I 

"-i 
~ 

\'\;', 

·O 
0 

.> 

.. .,..._ 
-, 

"->. 



, ... 

I"'" 
I 

... 
1:.; 
; ,. Ill 

; 0; ,.. ,. 
)~ ~ ... ., .... .. .. ,. 

"' 
" . ~ ~ 

) ~ .. .. 

0 

. . r ... ' . 

' ,., 

Approved for Release: 2024/08/06 C05098679 

AW01511 

,I . ' ,, 
;._: ~----~: ~1·; 

i· 
,, I 

I • ~ • 

I l 
. l •. ···•--· 
.! 

·, 

; . 
• ~ ~; ~ i • ... ~·• 
'!:, I j 

·•. 

·f··· 

,. 

.\, 

,,~· 
I ' ., 
' • ! !' 

--·--1·-·~·· •. 
I ,. ' 

''j '' :·: 
• •·• -1 • • • • Ir • • ! • •' 

··~ ! ;·:;:1:: 
C\J 

(\,I 

:! 

0 

..... , ..... 
',!, ;l 

,,, ·•· . 
~ 



Approved for Release: 2024/08/06 C05098679 

-
>..,. 
\) 

~ 
,,: lJ 

:::, 
cy 
\.ii 

,. 

--~--~.:~:!·;··:· 
·-<\l~~:·-:T:~ 



COS Q g g 6 7 g ~-- - -.-,-- ·,--:----: -A d f R I ~ 250224-/0. 8./._06 . . . . . . . . . . . 1 , pprove or e ease. 

:.. ;;. . 
... ~ "'I 

~ ,. ,, .. ::;_ 

" ~ 

~ 
,) 

• • l I j ' • i 

I. 

I·' I • 

'' 
•' 

' 

·1 • 

I • ., .... ·, ~- ~-M ..... 

,I ! I 

t .•• : :. 

,j 
. ) 

'I 
·-•◄-•--\..,,.. •• 
• •• I .... ·,. 

,· 
·••f I.• f': 

- ____ )~.:.;_:_:_,_f .:. i. 

,·· ,i,!.; ~ 

.i. 

,,· 

'i. 
..... i 

! 

··- j_ -· "---· - - -

0 
<J· 
I 

•" I . I I 'I ' 'I 

'--• -~ :~-~•··-"""'• ... -·"'_....;,~~-},_OM• .. ••• ..... --.... -· 

·' 

•I• 

ifl. 

j .•. 

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

l I 

i 

I • I 

! 
I 

-,-· 

., 

.I ' . 
' 

. ,., ' ., 
' ' 

I , . 
I 

•'"'f '1 , ':·•-

. :: : , I, ·: 

: • ; , : r~: : : . . ; : 
· ~ ··• i r· ~; ; i - -~ ., .:.,~ : ' 

I' : ; , 
' l;j''.l t' 

•< -, .... ~• - ~ .. I 

,1:::·1. i . I 
.... r.: .i ·.:1 

• ! ;:;! 
··• ,., __ ,_:_:_ __ ~---

',I 
I 

._/ 

' 
.. ; !-•· .. l-~. ; ..... _ .. ; r---., _,. __ ;_ ... __ _ 

i 
L .J .. ; ~;: <· : 

• f'-••· -· ' ... 

' 

,('I ('I ,.., 
-.> (\l 

,,, 
I: I 

.. 
7 :~ /I -;i-r 'J.f>d NI, ";:I_...,.,., 

....... - .... ,.,. ....... ," rt 

',I " .,.,., 

·····r--

:,I .. • .• .... 

Approved for Release: 2024/08/06 C05098679 

.. ~--;- .. 

""',·--~-.--- -
.i 
' 

.! 

Ii 
l.1 

_(\j_ 
(\J 

I' 
I : 

I • 

(\J 

C 
•\J 

, ... 

(\\ 

"" -.,, 
, .. ...., 

:."' :, I ... 

! 
-..,: 

'· ' 

' f"..._~-

...... 
""-· 
'i..' 

-~ 

<..~ 
l,l 
!\ ! ,..._ 

4-

0 
C' 
:-:-. . 

• ' 

-

• •• ··-·"·1 
••. j 

·, 
I 

.. , 

I ., I 

! 
", ____ : ..... J 



• .. II .. 
.) V ~ 

) ~~ ~ . , ... . .. . ,. 
~ ... .. 

·. ! o. 

<\J 

Approved for Release: 2024/08/06 C05098679 

J-\WV.J..J.J...L 

I I • 
l'' 

:'.:' _'.,J' 
,,..q, •• ,. 

;, 'I 
' ,• !•-· !·~-

' 1'.: ,._ .. 

C 

I 

' ;. ' 

' 
I 
I. 

,I 
I 

I •' . _,.,_,,_, 
~ I ' t 

' ;, ' ' ~ ; j 

. i ... '.1 
> ., f .... \ .. _..,: 

(:) 
Cl() 

, •• I •• 

.... ' ' . 
•~ ..... :"-~" 

..... ,;j, ' . ,. ,.,,, 



,,....,,.... .. 
' I 

"I 
,j ,). ~- ........ 

·.:,if,f ,, ., }\ )_(~~::~ ·,,\ i:1.::t •' , . •.' • '_'.,·•. ';i'il\:t 'j•·; ;, -~·d.i,,) 'l',;::.t/,,~·~/i, '•,~,, "<'. ',:,. ,:.i/~~i/<'.' ;~;",'.1'>\;1 ;,, ',;;: / .<':,)#[11ii1,1:i;\,;1~·,,-,t'Pf1tt·Wr' 

Approved for Release: 2024/08/06 C05098679 



C05098679 

Approved for Release: 2o~l4/o~/~6 C05098679 



C05098679 

t: . . 
• l 

/'I . ~ 
.:,;; ... ..... 
~; 

• 

'~--,·~~:/",,, ~l<:0/;~J!,!l!I!~,. 
pproved for Release: 2024/08/06 C0S0 

1: . ·•·· , I : , .. , . , 
e .. ,,1 .. 
\ ~ r• J ""'" ' ♦ ~ 

l''' ' ., 
,,..-·-~-1- ...... 

; 

. ' . ~ ... ~ .. 

Approved for Release: 2024/08/06 C05098679 



C05098679 

" 

, ...... 

Approved for Release: 2024/08/06 C05098679 



C05098679 

-.. . ... 

... ,, :. ~ ... 
·• .. .. 
(\ .. 
X ;; 

" .! ! ~ 
I~: -· .., . ..,.. 
w, 

• 

L 

I t, .. 
..._ I••· i 
-..J : '• ! 

~ ~ --~__.~,-~ 
..... • J·, I ' 
{j ' ___ ,__: __ !,_:~: 

Approved for Release: 2024/08/06 C05098679 



-

-. .., 

... .... 
<.J• 

I .. , 

,,_) 

~ 

t ' 

' I 
I 
I 
I 
I 
l 

I 
' I 

1, 

I ,. 
L: 

,J '· 
I 

.l 

:.:: I,{ 
·, 

0 
H 

l) tr) 
Cl: ( ~ I H 
;;.; . .. ::~ I. 

I· 

. 1,_.: 

I 
' '' 

.... 1 . 
I 

I 
. , I .. 

I 

I . I, 
';.__ I . 

. ._ ... , ....... -<1>••-' ,,,..' 
I ·,;, i•: ' 
I I'' ' , ' 

. ........ ,,. ! . 

•·' ,, 

• I 
i 
i 

Approved for Release: 2024/08/06 C05098679 

AWUJ ')11 

.1. 

I 
I. 

·' 

I. 

1·:. 

' 

r,, ,, 

( I' 

.,-,:_ 

..... 

C 
r 



C05098679 

0 I 

.... ... 
..:, .... 
1---
< 
\.' 
fO 

L .._ 

.. 

.J 
4( 

'\) 

I 
~ "' . ).... 

.. -

• f 

,· 

'" 1 t ,., ; ... ~, 1 • \' ki ! (a, ~ l:=J 0. I J LI 1J Q 
~Approved for Release: 2024/08/06 C05098679 ... 
• I j.... -· T . I 

,. 
., 

'-,7··. 
I 
I ' i 

• ••••• I 
I 

' ·I••· 

,1 ., 

I ., 

I .I 

I 

1 •• 1 

I 
:j 

l ,·: 
' ,i 

,. 
'•! 

•I• i 

I, 

. ., 
I 

.. I 

...... 
/ I 

,j 

1· 

!. 

,1 
! 

I 

i' 

1· 

·,·, 

'• I 
I ,, 

·• 

, .l, 

... ..I. i 
!, ' 

,, 
I 

',t: 

I 
'I 

,· 
'i' 

!' 
j 

,, 

I I 

I I 
1. 

I. '' . 
··r· ... , 
·, ' ',! 

i 
I, 

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

,\, 

I, I .,, 
I 

I, 

,· 

' • I . !. .. 
::1;, ! ' i: _ .... , .. --. : ',- ,, 

1(1, • ., 

'C) . 
(V 

,, ,, 

') VJ_ 10/1 

t' 

I 

.: .... L 

; J 

I 

,I 

", - , • •• _. ~ • Ii •• 'J I - ! •: ~ •• .',." ' - ' 

Approved for Release: 2024/08/06 C05098679 

1. 

I• 
I 

I 

I ,, 

I, 

•I· 

C, 

..:. 

., 

AW'Ol5ll 

,, 
I 

I. 

,. 

1· 
I' 

I. 

.I 

.... 

0 

' ,. 

i 

,., 



'C050 98 67 9 
Approved for Release: 2024/08/06 C05098679 

+28v de TO PO~ER AMPL AND 
SWITCHED I 

MODE A >-1-...-----.s1GNAL MODIFIER 
POWER SUPPL! ES 

+28v de 
MODE A OR C 

POWER TO 
--- 2w DRIVER 

HDDE A ANO C 
---+ LOGIC CONTROLS 

SYSTEM 
--- VOLTAGES 

__________________ MOOE P. AND _c 
MODE B 

DIODE 
SW ITCH 

r- --
1 

I 
I 

...::.-2....:d~b -----1'f QUI\ORIPLUIER(:::;l I 

SWITCH 
I 
I 
I 
I 
I 
I 
I 

[()1ff.iT ,r Of 
F-fSET 

2SD '-< 
'tlOiO 

RlCE IYH I (TYPICAL) L ____ _ 
-- - -----·- - - - -l,..___ -

+28v de 
HOOE B 

MODE B 
VOLTAGES 

CONTINUOUS POWER 
+28v de >----------• TD CRYSTAL Cl~CIJIT 

OF 50 kc OSCILLATOR 

GWS HOUSE BLOCK DI~ SYSTEM IV 

Approved for Release: 2024/08/06 C05098679 



C05098679 
Approved for Release: 2024/08/06 C05098679 

IN!Ji(AHOH fl <&A(s 

I NO, (AT I ON 

TO 1S '-.c 
-------- -----ii> TM'f JHOIIGO 

12.~ i,.,(. -----­

~EHR[NC[ 

25 kc 
Pfr[ Ff NCf 

7 

&t:CEl'i!'O -
ll)i;IC STATul, 

-!TIil" Pllllff~ 

!!t~Krfii!.--+ 

----.r-1 ~ • ·o -r t--e~=====~t--<>f~~IIT~!~~[ (C •c 

t--~-:--7 DEHEJro,r•;_ IDl~ .. 1 
Hdn:.O ..t.ae· 
•:&{..1( sr.£n~ 
.,._,~Ol iPOtll!'IS 
I(I, {~'1,l,l_., 

... :J--0 ; 
. ..9 : 

12,:1 1...(. ;:·1-,• 

~ 11 T' i- ! 

.....:......,_ _______ _ 

~ I+ 

RESET 

>CK DIAGRAM, SYSTEM IV 

\..r' 
HASU. 

so"' 
(Jll'nT.U 

!l'iCILIJ"IOII' 

Approved for Release: 2024/08/06 C05098679 

0 
' 

~4 
~,t~.;:, 

17. ,.s 


