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GENERAL:

The Pundit & system is designed to receive Soviet Tm B telemetry

Kmy of the decign concepts otf ﬂn 25X1

first three Pundit units have been retained, and these are reviewed brlcﬁy m B
this report. A detailed description of previous Pundit systems is eontained
in Report AW00331. This report will describe in detail those changes which hm :
been incorporated into Pundit 4 and their effect upon the various modes o.»‘v
operation. |

The chief areas of departure inm the electrical design of Pundit b4 are the
redesign of the sweeping technique of Mode A, and the increase in transponder
R.F. power. In Mode B, the number of fixed-tuned receivers is increesed to fouf,
and additional attempts fzave 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 cfystal oscillators, and

additionally by selecting a narrow portion of the IF passband to exclude une
desired signals Which may be near co-channel in frequency. A third mode, Mode C
haé been added for sampling the sipgnal environment.

Physically, Pundit % was divided into two separate units, becéuse of
vehicle limitations on the size of a single package. The natural division was
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 power amplifier. The second package contains the four fixed fre-
quency receivers with the associated video switching logic. Each package may be

used independently of the other if so desired.
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put vaveform upon plwhwk fraa t.b,e mordexa pﬂm' m trans
receiving mtmm has been designed,

DETAILED DESCRIPTION:
1.0 Pundits 1 and 2

The block diagram in Figure 1 indicates the operation ofs
Test Models 1 through 3. |

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

Received signals pass through the hybrid power splitter, 60—

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

receiver. This recelver is a continuously swveeping receiver,

covering the band from 80 to 60 Mc in nominally 1.6 seconds. The
frequency sweep is approximately linear in time, allowing a 40-
millisecond dwell-time for each signal in the receiver passband..
; The RF-IF bandwidth is 500 ke nominal, and a 250-ke video output
is provided.

The video signals are thresholded at abcut 10 db above the
noise level, and the standardized video is sampled at the clogk )

rate of the signal modiffer. During fiyback of the receiver

(approximately every 1.6 seconds), the video is gated off, and the '
signal modifier is driven with & square wave. The frequency of -
square wave is 50 kc 1f no qualifying signal was received. (See

signal recognition circuit description below.} The dumtim f

% this flyback indicator is nominally 5.0 milliseconds. The rece

data and flyback indicator are therefore standardized in Yoth

amplitude and time and are ready for enciphering. The 200 kilob

A TRk on T o B o 7 e TR g PPN NG Y
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per second data from the enciphering egquipment drives an FSK transe

mitter which outputs either one of two frequencies (134 or 135 Me)

depending upon the output level {one or zero) of the signel modifier.
The transmitter output pwer is 2 watts minimum.

The video information is also sent to a sirnal recognition
eircuit which examines the signal characteristies on the basis of
pulsewidth and PRF to determine the presence of a Type B signal.
This circuitry consists basically of a threshold, pulse-width qual-
1fier,ﬁnd PRF filter. Only incoming pulses of less than 3-micro-
second duration are accepted and sent to a narrow-band digital PRF
filter. The PRF acceptsnce limits are maintained to 3000 +25
pulses per second, nominally. In order to provide positive gsignal
recognition, seven consecutive qualifying pulses are required before
a signal recognition indicstion is given. The yes or no ocutput of
the signal recopnition circultry is used to set the frequency of the
flyback indicator square wave. (100 kc for no recognition, and SO
ke for recognition.)

The recognition ocutput is also sampled by the commutator four

times per commutator revolution ( four ssmples per second nominally).

Immediately following the recognition points on the commitator sre
frequency sampling points which carry a voltage analog of freguency.
When a qualifying signal is receivr ., @ mey mw holds its

value at thet point until the comm -°: .

W

by IS i i
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The data from the commutator may or may not be recorded, depending
upon the cocmmand used to activate Mode A. If a delayed command is
used {Command F)}, the narrow-band tape recorder is sctivated, and
the commutator data are recorded on Track 1 of this tape. If a
real-time commard is uced (Command H), no tape recorder is activated,
and commutator data are not recoverable. Track 2 of the narrcwe-

band is not used in the operation of Mode A.

Mode B Operation - Service Test lModels 1, 2 and 3.

In Mode B operation, the dicde switch is set to feed RF energy
to the swept-tuned receiver of HMode B, which is identical in speci-
fication and operation +to the Mode A receiver. Video at a 10-kc
bandwidth is available from this receiver to be recorded on Track 2
of the narrow-band recorder.

In addition to the swept-tuned receiver, Mode £ contalins two
fixed-tuned receivers at Tl Mc and 76 Mc. These receivers have IF
bandwidths of 1.8 Mc each to cover the expected deviations of target
signals from their nominal RF's. Two video cutputs are provided '
from each receiver, L0O-kc bandwidth for the signai recommition
circuits, and 50-ke bandwidth for recording on each track of the
wide-band tape recorder.

The signal recognition circuits for the swept-tuned receliver
operate exactly as the Mode A circuit, and the fixed-tuned logic
circuits are also identical except that they require 15 rather than
T consecutive qualifying puhea for ree’omitiou; Ir cmmd J is
cirmuits are. nsmd to
wmwwmw
tape (12 minutc read-in). If cauna ) ¢ u w, the viao-m

sent, the outputs of the ﬂxaa-t.m mo\

start tho wide«'bmd tm morﬂer \miah

mordcr‘atm; w_;m;;am receipt qr the command, The
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2.0 Pundit 3

2.1
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narrov-band recorder operates in all cases of Mode B to provide
storage for the commutated data and the 10-ke video from the
sweeping receiver.

General Syastem Comments

The recognition sensitivity (the input power level st which |
recognition occurs) is adjustable with the lopgic eireuit threshold
adjustment. In order to decreuse the falce alarm rate and thereby
minimize unnecessary operation of the wide-band tape recorder on
false signals, the fixed-tuned logic thresholds were set higher
than those of the sweepin; receivers. The Tixed-tuned receivers
are also slichtly less sersitive due to the greater IF bandwidth,

It i5 therefore possible for the sweeping receiver charmel to

recornize a signal which is of insufficient power to trigper the

fixed-tuned recopnition circuits.

Mode A - Service Test Models b, 5 and 6

Two major medifications of the original system concept were
incorporated in the follow-on systems. Except for these changes,
the design ond operation are the same for all Purdit systems.
Figure 2 shows the block diarram for the later system known as
Pundit 3 and its back-up unit.

In Mode A, the original analog tuning gererator (capacitor-

discharge type) was replaced with a digitally-stepped tunirg

generator. The receiver is tuned from 80 to 50 Mc in 128 discrete
steps, and the sweep time was increased by a factor of four to
nominally 6.4 seconds. The change to a digital generator allows
the receiver to lock 6n a qualifying signal. When a recognition

output is generated by the sirmal qualification circuitry, the

“
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frequency of the receiver is held for s period of about 15 seconds.
At the end of this pause, the receiver skips approximately one
bandwidth (to minimize successive lock-ons from the same signal)
and resumes the frequency sweep. The flyback indication duration
has been increased from 5.0 to 50.0 ms in thece systems.

Additional advartages of 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 operating temperature range.

The power output of the retransmitted Mode A signal was in-
creased from a minimum of 2 watts to a minimm of 10 watts by the
addition of a power amplifier unit which is driven oy the original
2 watt transmitter.

The 10-ke video from the iode A receiver will be recorded on
the second itrack of the narrow-band recorder while the data from
the signal modifier is being transmitted in real-time.

Mode B - Service Test Models 4, 5 and 6.

The Mode B swept-tuned receiver was eliminated entirely from
the system concept, and was replaced with a third fixed-tuned
receiver at 66 Mec. The new fixed-tuned receiver is identical in
operation with the other Mode B receivers and sigral recognition

circuits.

2.2.1 Video Switching Logic. Since only two recorder tracks are

available to record the wide-band video data, some method of
switching the outputs of the three receivers to the two

recorder inputs wes necessary.

The logic circuitry as provided switches the first video

ey 1 e ATl
(U IR emtion 47 BT 8 RETS
oLt A "aa e\ idddda lhil\bhil\u
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which contains a quallfying signal to the vide-band tape
recorder. One of the remaining two video sigrals will bc
recorder on the remaining wide-bvaid recorder channel ss a
filler signal. The identity of the filler signal is uitod
in Table 1. If @ sécond signal is recognized at any time
during the recorder running period, it will sutomatically re-

place the filler signal, as shown in Table 1.

Table 1 -

Three-Way Video Logic

First-Up Action Hext-Up Action and Inhibit
66 X T1 Y
66 X 76 X
T - 65 Y
T1 - 76 -
{ 76 .- 66 X
76 - 71 -
Condition Recorder, Channel 1 Recorder, Channel 2
X 66 76
b4 TL 66
-, or Command L 71 76

A single P-11 command disables the video select logle
if such action beccomes necessary due to excessive false

alarming of the G66-Mc channel. When disabled, the video gwitch

will revert to its normal position with only the Tl- and T6-Mc

signals going to (and allowed to start) the wide-band recorder.

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

R T R LI & B b 0 W A

ST TAL A,
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recorder. It will therefore be recorded on each mission, with
or without recognitiors, and will thus be monitorea even in
the disabled logie mode,

2.2.2 Recopnition lLoric Threshold. The acceptance threshold of each

set of recognition logic was lowered in accordance with in-
formatior derived from the first two Pundit operations.
Lowering tne thresholds of the fixed-tuned receiver logic
vhile maintaining the 15-pulse count reguirenent allows the
maximum sersitlvity to be achieved in the presence of the
existing environment. About 6 &t of recognition sensitivity
improvement was provided.

2.2.3 Self-Reset (Modes A and B). The Pundit 1 and O recognition

‘logics require resets from the mechanical corutator at a
nominal 1 per second rate for proper operation., Therefore, if
the commutator should fail to run the logic wouléd cease opers-
tion. Should this occur, the Mode A sweep pause, the Mode A
flyback indicstor, and the Mode B recorder start and video
siwtehing logic of Pundit 3 would also not operate. To remedy
this, a free-running reset multivibrator with a nominal period
of 1.5 seconds was provided which is normally synchronized
with the commutator. Thus, while the commutator is running,

the resets occur once per revolution, and if the cosssutator

should stop, the multivibrator provides independent re

an adequate 1 per 1.5 second rate. | | .

3.0 Pundit k. | R
Pundit h mrka the sewutim of m Pund t‘ W i

and nouintlly independent p‘ckn.gu liodt A and l e |
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box and Mode B Is ir a second bLox. A block diagrem of tlae systen
is shown in Tigure 3,

3.1 Mode A.

The operaticn of Mode A Las bVeen modified only siightly from
the previous systems. The RF input circuitry has been miﬂﬂd “ ;
provide a two-pole pasaive tunable preselector. This mmm |
60-80 Mc-bandpass Tilter of earlier systems. The noise ﬂw o:{'
the Mode A receiver is a maximm of 7 b Including preselector
losses,

The digital tuning generator has been redesigned to Wm :

256 steps rather than the 128 of previous units. The sweep time
has been lengthened to 10 seconds from 6.h seconds. The additionsl

steps will provide better frequency resolution. A farther mod ‘

tion to the tuning generator inserts two additional steps immeddi
after recognition occurs. This shifts the center frequency abont :

160 ke beyond the initial lock-up point and provides a better

centering of the signal within. the receiver passband. The re-
mainder of Mode A 1s identical to that provided for P3, including

10 watt power amplifier for the tranmz:ted signal. A

ik
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are better than +3 db relative power level measurement, better
than :6 db absolute power level messurement, and frequency
accuracy to better than +150 ke.

3.2.1 Powver Splitting., Hode C uses a number of common components

of Mode A and {5 capable of simultaneous operatibn vith Modes
A or B. UYhen Mcde C alone is enerpgized, the components of
Mode A which have high power drain {signal modifier unit, 2»
watt driver, and 10 watt power amp) are turned off to conserve
pover.

The input RF for Mode C iz derived from 2 15 db directional
coupler which 2llows simultaneocus operation with Mode B with
minimum lozs of sensitivity to ¥Mode B. The four modesvwhich
are possible are é_:_g;,é—ﬁu§u~§g Eﬁd C. When Mode A + C is
operated, the -i5 &t les of the directional coupler will be
opened with o diode cwitch to avoid shunting of the antenna by
the 50 ohm impedance of the directional coupler. The antenna

n Mode A + C is connected directly to the Mode A preselector.
Mode C system sensitivity will be on the order of -100 dbm
with an equivalent noise figure of 22 db. This is considered

more than adeguate for the intended application.

3.2.2 Tuning Generztor. Mode € uses the Mode A tunzble preselector,

tuning generator, RY head, mixer, and local oscillator. The
Mode A tuning penerator was redesigned to provide 256 nominally
equal freguency steps to cover each 20 Mc sweep in 10 seconds.
The timing source for this tuning penerator is derived from
the 25 ke erystal reference oscillator to allow exact recon-

struction of the frequency sweep during data analysis. The

FrTimTIen girier 4w W7 4 n3T T ZRT0

hu‘u-dh‘i L} LJLﬂf.k.a Ll. Akiu’&d&tlu
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sveep linearization circuitry vas redesigned to provide a
more linear sweep to allow the desired frequency resolution.

3.2.3 Log IF and IF Attenuator. The 21.k-Mc IF from the Mode A

mixer is sent through s erystal filter with 120-ke bandwidth
to achieve the desired frequency resolution. A log IF
smplifier follows the crystal filter. Thc‘anplif!er COR~
presses & 30-db input range into a 20-db cutput range. The
output is made nearly linear in db (f.e., 1.5 db in = 1.0 db
out) to retain resolution for data analysis. A 30-db atten=
uator which precedes the IF amplifier is switched in and ocut
on alternate freqqucy sweeps. This provides a total power
handling range of 60 db above the -100 dbm system noise level.
Thus, signa’s which saturate the IF amplifier with O-db
attemuation will be measurable on the next sweep when the 30-db
attenuation will be in the line.

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

provides signal amplitude information which 1s used to modulate
an IRIG channel 1% voltace controlled oscillator. A discrime
inator on the same IF output provides Fi{ detection and a video
output from 100 cps to 15 ke. A band reject filter from 7 to
13 ke in this video output will help to minimize beats between
the video and the reference tone vhich might be in the range

of the VCO. A 12.5 ke reference tone is derived from the
existing 25 ke reference oscillator and added to the VCO output
and the discriminator video output. The combined output is
sent to the 2%-ke recorder,

3.2.5 Additional Modifications. Solid-state power and control

switching will be provided to accomplish the transition between

LD AT ION TN T AR P A eIt wnw ey

o R
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Modes A + C and C, Mode A + C will operste when +28 vmm'

is supplied on two separate lines. Mode C will qbewa&e vhen

pover is removed from the appropriate one of the two lines.
Three crystal-controiled calibration frequencies bave

been provided in a calibration generator to providQ:lﬂjtwﬂﬁmﬂﬁﬂ'

frequency calibration and turned on sequentially at § l&ﬁuxo

- intervals, therefore, alfﬁthree vill be checked within 15

minutes. Pulse modulation consisting of 1.5 microsecond pulses

at a 3-kc rate will be provided as the calibration signnl; The

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

level. The duration of the test signal will be 15 seconds.

3.3 Mode B, |

3.3.1 Power Splitting. 1In Node 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,
Tl, and 76 Mc. Each output is sent to a receiver which is
tunable over a narrow range around the freguency of‘interest.
The quadriplexer has a nominal loss of 2 db in each channel

and allows each recelver Lo achieve a noise figure of less than
8 db referred to the antenna input terminal.

3.3.2 Narrow-Scan Receivers. The four narrow-scan receivers which

comprise Mode B and which replace the three fixed-tuned
receivers of Pundit 3 are essentially identical in operation.
The components of the typlcal 61-Mc‘receiver are indicated in
block diagram of Figure 3. The narrow-scan receivers wvere
designed to make maximum use of existing equipment and eéuip-

ment designs, while providing a signai-seeking optimum-bandwidth

Approved for Release: 2024/08/06 C05098679




Cc05098079
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systea. Each receiver incor
RP head with 2-Mc bandwidth

frequency. The mimr in the RF w vil;l be mmlm with

sequence of t'wr L.O. L resyld
amplified with a 500-ke *mm | and mﬁﬁom :
derived from the IF will be sent to tm rec%i _‘um e
To provide frequency stepping across the hmé of ! ‘
four L.0. frequencies will be sequertially switched tam
The normal dwell on each frequency is about 1 second. ’Jb@m
recognizer qualifies a valid signal, the L.(O. Witchiﬂg wm -
be stopped on the signal of interest. The 500-kc IF is sm
through 5 narrow-band {120 ke) crystal filters which are
stagger-tuned to cover the 500-ko IF passhend. A diode
stepping switech samples the output of each of the filters in
turn, and the sampled IF is detected and sent to the fwr-my‘-
video switch to the recorder. The video is also sent throu@ |
3= and feke audio filters. The cutput of these audio filters

is used to stop the dicde stepping switech on the IF filter

which has the strongest 3= or S-k¢ component.

system switches to the recorder the video signals from the oy
first two receivers vhich recognize a valid sigral on mh
given mission. This unit will be similar in principle
operation to that designed for P3, but is more cmq:le'x
it provides six possible combinations rather than the t
corbinations which were used for P3. The logic table for th:ll

video switching system is presented in Table 2. The record:

A T

«
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will rormally be started by = recognition in any one of
T

the four receiving channels,

Tahle 2

Four-Way Video Logic

Action Hext-Up Action and Inhibit

Z 66 v :
61 Z T1 i)
61 z 76 z
66 X 61 v
66 71 Y
: 66 Y. 76 X
71 - 61 W
Y

* b ¥
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L,0 Antennas

4.1 Receiving Antenna. The receiving antenna wvas redesigned to giwve

better coverage, reduce antenna losses, and provide a betver
match for the receivers. A flexible metallized cloth type qf
antenna with a log-spiral antenna pattern adjusted to operate
below 60 mc. was designed. With 1ts natural broadband cmm .
istics this antenna can operate up to several hundreds of ; ’
megacycles., V.S.W.R. throughout the &0-80 me. band is less M
2:1. |
The radiation pattern of the receiving anteuns is shown in Plgure
5. The "nose" of the vehicle is in the direction of the "socuth” g
pointing end of the spin axis, shown on Figure k. Thus e wide
renge of look angles can be achieved in the major lobe of the

pattern when passing over the area of interest.

4.2 Transpond Antenna. The transpond antlmm m a mpom lma*mdr

on the face of the vehicle as s!wlm ic mm & md pa u m

the stmth" direction. This lccation iz t&w ’bext far wm
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A "SOUTH" '

o > SPIN AXIS

- RECEIVING
ANTENNA

o . Amgxsm""cormcumrmu PUNDIT 4 .
: | MISSION 7309 - VEHICIE 4401 - .

Figure 4.
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Recorders. Two Leach recorders are used with Pundit L. They are

connected as shown In the system block diagram, Figure 8.

5.1

5.2

Narrow-band Recorder. Recorder #1 is a two-track direct record-
ing tape recorder with & normel k:1 read-out/read-in ratio. It
has a storage time of 2k mirutes with a nominal maximm frequency
response of 25 kc/s. It can additionally be commanded to change
to a‘l:l read-out/read-in mode of operation. When this is done,
there is a corresponding increase in read-in frequency response
to 100 ke/s.

This recorder is normally used for Mode A and ¥ode C read-ins
utilizing one track for analog data from Mode A arnd Mode C,

the second track for commutated payload and other vehicle status
data.

In the event of failure of Recorder ¥o. 2, Recorder #1 will be
commanded to a 1:1 mode of operation. Upon recognition, Recorder
No. 1 will start and continue to read-in for a period of six
minutes.

Wide Band Recorder. Recorder Ho. 2, the wide-band recorder, is s
two-track direct-reco:ﬂing tape recorder with a stomac time of
12 mirmten and a ncmiml mm
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AHO1I51)
. td 26 - G 5
Tape Recorder Normal Mode Recorder #1 Failure
Number ﬁ?f EZO R/C gjg
1. 2k min, 6 min, Inputs switched to
25 ke/s 100 kefs 2
2. 12 min, 6 min. 12 min, 6 min.
50 ke/s 100 ke/s 50 ke/s 100 ke/s

Additional protection against losing data because of data link tranemitier
failure is provided by being asble to command data transmitter switching in pairs.

Thus the preferred data may be selected for transmission to the ground station.

6.0. Command System. The command receiver is a V.H.F. tone-modulated
receiver operating at 1h1.5h mc/s. Three decoders are provided, each
one haQing four tone filters. Ore tone is used Tor address, leaving
eleven tones to execute funciions, seven of which are avaiisble at the
Agena tracking stations and four at the field sites.

In order to provide the necessary command capabllity for Mission
7309, 1t was necessary to expand the use of the seven commands at the
Agena stations by forming twc Command Seéuence matrices as shown in the
Payload Command-Function Sumnary. In this way four read-in time delays
were made selectable from the stored program control unit, as well as
Mode selectors. Only those commands which are applicable to the pay-
load or its associated egquipment are listed.

The tone freguency for each command is listed as well as the
function it performs and bears a Z designation with a numerical digit.
Where two commands are listed and one bears an A or B designation,
the numerical portion of the listing is the governing factor in

indicating tone frequency.

_Qriouminy o
NP IRV IENT A AW
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In normal practice » whm the mﬁm lm: m o
delayed read-in in any mode, the m receiver 1& amm 1 vh
telemetry iz turned off. It is Bot then possible W intentd:

spurious comwxdu to arfm the dmimm tmsm ', ~ ﬁm mmmp
Upon completing t.he readvin s the command rece.ver is enabled nné @
read-out command will be accepted by the system. Therefore, ,fm'

tasking from the field sites, some pricr knowledge of such tasking

must be transmitted to the Agena tracking station so that the cmaa &

receiver will be ensbled to accept a ccmmand from the field sites.

Only one comand at a time can be given to task the vehicle at

the field sites. Since the receiver is dissbled after the first

function command is executed, additioral commands will not be accepted
by the system. Therefore, Modes B and { cammot be tasked simultan-
eously from the field sites, tut can be tasked simultanecusly from the
Agena tracking statiors.

For purposes of case in commnication in cesignating tasking from
the Agena stations, the following nomenclature correlation has been ’

agreed upon by IMSC and the Alr Force.

Designate lode Fauivalent to ¥ode
A A&C

‘ B B

? c c
D B&C

Transponder. The transponder is a f‘reque ¢y-shift-keyed transmitter

operating for alternately keyed conditions at frequencies of 138. 5 m]

and 139.5 me/s, with a nominal power output of 10 watts. Transponding

time duration is fixed at 24 minutes.

'-\g—-, u. a T"ﬂ & T‘T"T ?ﬂ\?ﬂ_
n b \.—!“ilﬂu

ﬁﬂa”\'rjrﬂ
'ghu.&»ud. i LV&L)“ Lisad
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Enclpherment Equipment., o cha~;e has been made in this equipment.
Output bit rate remainz =2t 200,000.

Vehicle. The vehicle will be & duval burn P-11 subzatellite which
will be launched into = circular orbit at 270 nautical miles altitude.
The spin axis will be ¢lcsely aligned with the spin axis of the earth.
At this altitude the drag life expectancy may be well in excess of
one year. Orbit inclination and delay times are not available at

time of this report.

»

i i
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VENICLE Uhol

PAYLOAD COMMUTATOR

X

Y

agringddi s L

NISSION T300

whd ALEAINew Al 3

SCHEDULR

A01511

COMMUTATED CHANNEL NO._A  LINK NO._I COMM. TYPE S/5 NO. RATE _1 RPS POINT _60_
=

33 MFASUREMENT RANGE VOLTS

1 Cal l/2 2.5v o
. 2 OTE #1 'A' RF Head Temp. 1.25v to 3.0 v

OTE #2 *B' Base Plate Temp. 0.hok 5v

L OTE #3 'A' Recognition 6.5 or 5.0v 0.5v = Recognition

5 OTE #36 RF Cal. Mon. 1.2 or 3.0v

6 OTE #4 'A' Freg.Monitor 0.5-%.5v

7 OTE #5 'A' Revr Noise Lev. 2.0v Nomiral /

8 OTE #6 'B4' Revr Noise Lev. 1.5v Nominal

9 OTE #7 'B1' Recognition 0.5 or 5.0v  0.5v = Recognition
10 OTE #8 *Bl' Revr Noise Lev. 1.5v Nominal

11  OTE #9 'B2' Recognition 0.5 or 5.0v  0.5v = Recognition
12 OTE #10 'B2' Revr Noise Lev. 1.5v Nominal

13  OTE #11 'B3' Recognition 0.5 or 5.0v  0.5v = Recognition
14 OTE #12 'B3' Revr Noise Lev. 1.5v Nominal

15

OTE #13 'BL' Recognition

0.5 or 5.00

16 Repeat Pos. #6
17 OTE 14 A" Input Volt. Mon.
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MEASUREMENT
O7E #18 'R3' L.O.
Epare
Repeat Pos. #6

oTE #19 '<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>