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DESCRIPTION

A911

A910
DIVIDE BY N
COUNTER

REFERENCE
COUNTER

The GE-MARC VTMsynthesizer consists of
ten boards that plug into a mother board to
provide the receiver lst oscillator injec-
tion, as well as RF drive for the transmitter A904 11 BN

.o . FREQUENCY Yl N
power amplifier. The synthesizer assembly DOUBLER N\
provides four main functions. The four func-
tions and their associated boards are as
follows:

A%09
vCO & FILTER s
A\

\‘\4

)

1. Channel Frequency Synthesizer
Reference ICOM
Voltage Controlled Oscillator and Filter
Divide by "N'" Counter
Reference Counter

2. Phase Lock Loop
FM ICOM
Oscillator-Multiplier 902 =
Mixer AMPLIFIER— -

Phase Detector
Voltage Controlled Oscillator

P k
DETECTOR %,

BOARD

3. Audio Shaping and Amplification
Audio Processor

4. Multiplication and Amplification
Doubler (to 800 MHz)
Amplifier (at 800 MHz)

A functional Block Diagram of the synthesizer

is shown in Figure 2.
GENERAL @D ELECTRIC

Figure 1 - Synthesizer Module
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OPERATION

Drive for the Power Amplifier and re-
ceiver mixer injection are derived from a
single phase lock loop (PLL) which is ref-
erenced to a channel frequency synthesizer.

Programming of the synthesizer (from
the logic board) determines the channel se-
lection. The PLL Voltage Controlled Oscil-
lator (VCO) output is mixed down to the chan-
nel synthesizer frequency from a reference
ICOM that is multiplied up to the appropri-
ate frequency.

CHANNEL SYNTHESIZER

Half-channel reference pulses are de-
rived by counting down a 9.6 MHz frequency
that is generated in a Reference ICOM. (The
half-channel pulses are converted to full
channel steps by the doubler.)

An interface stage is required to square
up the output of the 9.6 MHz and drive the
divide-by-16 low power Schottky counter. A
divide-by-16 first stage was chosen to get
the frequency well into the CMOS range, and
also, the same type counter is used as the
15/16 counter in the VCO divide-by-N train.

Another interface stage converts TTL
(transistor-to-transistor logic) levels to
10 volt CMOS levels and two more 4-bit count-
ers are programmed to produce the half chan-
nel reference pulses of 12.5 kHz. Each pulse
is used to reset a ramp generator and the
ramp is sampled by a diode bridge. The hold
capacitor is connected to the gates of an
FET which acts as a source follower to pro-
vide the error voltage for the 16.0125 to
18.500 MHz pulse train.

The VCO is counted down by a divide-by-N
train and the output pulses of this train
are used to sample the reference ramp. This
divide-by-N train uses the other LS TTL pack-
age as a dual modulus 15/16 scaler. The
countdown train is a straight binary pro-
gression with no gaps from mimimum to maxi-
mum count. Eight programming leads are pro-
vided to interface with the logic board.

Since the loop bandwidth of the phase
locked loop is less than 500 Hz, it is nec-
essary to use an acquisition circuit to steer
the VCO to the proper frequency where a lock
can be obtained. 'This acquisition circuit
also provides activity pulses that indicate
an out-of-lock condition.

PHASE LOCK LOOP

The side-step-phase locked loop, follow
ed by a frequency doubler on an amplifier
produces the input drive for the Power Ampli-
fier. The phase locked loop is locked to the
channelization synthesizer and follows the
channelization synthesizer output frequency

LBI30932

on a one-to-one basis. This loop has its
own crystal controlled oscillator which when
multiplied up is used to mix the side step
loops VCO down to the channel synthesizers
output frequency. A doubly balanced modula-
tor is used as a phase detector to produce
an error voltage which is applied to the
VCo.

An acquisition circuit is also required
in the side-step loop to prevent false lock.
The acquisition circuit produces a non-lock
signal which, when OR'd with the channel
synthesizer activity output is used to pre-
vent the exciter from driving the Power Am-
plifier with an incorrect channel frequency.

An FM oscillator is used in the side-
step loop to provide modulation for the
transmitter.

CIRCUIT ANALYSIS

MOTHER BOARD A901

Mother board assembly A901 provides all
interconnections for the plug-in synthesizer
modules and ICOMs. The assembly also con-
sists of a casting that provides shielding
for the different modules and ICOMs.

Also included are centralized metering
jack J14, logic board interface jack J19 and
systems board interface jack J13.

Mounted on the board are additional
filtering and regulator components, and a
switching circuit (Ql through Q3) switches
the +10 volt DC supply to the amplifier
board. The switching circuit is also dis-
abled (and transmitter disabled) when an
un-lock condition occurs in either the chan-
nel frequency synthesizer or the PLL.

PHASE LOCKED LOOP

AUDIO PROCESSOR A908

The transmitter audio processor contains
audio circuitry consisting of two operation-
al amplifiers, ARl-A and -B, a pre-emphasis
circuit with amplitude limiting and a post
limiter filter. A total gain of approxi-
mately 24 dB is provided by the audio pro-
cessor (twenty dB by AR1-B and 4 dB by
AR1-A).

Regulated +10 V is applied to a voltage
divider consisting of R5 and R16. The +5
output from the voltage divider establishes
the operating reference point for both oper-
ational amplifiers.

Audio from the microphone is applied
to the audio processor at P1-1 (MIC HI) and
coupled to the input of operational ampli-
fier AR1-B. When the input signal to AR1B-6
is of a magnitude such that the amplifier
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provides a nominal 20 dB gain. When the
audio signal level at AR101B-7 exceeds 4
volts P-P, diodes CR10l1l and CR102 conduct
on the positive and negative half cycles
providing 100% negative feedback to reduce
the amplifier gain to 1. This limits the
audio amplitude at AR1B-7 to 5 volts P-P.

The amplified output of AR101l-B is
coupled through MOD ADJ control R3 to a
second operational amplifier AR1-A. Audio
MOD ADJ control (with tone) is set for a
deviation of 4.75 kHz.

The tone input from P1-3 is applied to
the audio processor through CG MOD ADJ R1.
Tonz is then applied to AR1A-2 where it is
combined with the microphone audio.

A post limiter filter consisting of
AR1-A, R12, R13, Rl4, Cl7 and Cl8 provides
12 dB per octave roll off. R13 and C5 pro-
vide an additional 6 dB per octave rolloff
for a total of 18 dB.

SERVICE NOTE

R12 through R1l4 are 1% resistors. This
tolerance must be maintained to assure
proper operation of the post limiter fil-
ter. Use exact replacements as described
in the Parts List.

The output of ARl-A is coupled through
a temperature compensator and biasing net-
work (RT1l, R24 and R25) to amplifier Ql.
The output of Q1 is applied to pin 9 of
audio switching IC, Ul.

A switched +10 volts at Ul-3 turns the
IC on to pass the transmit audio, and turns
it off in the receive mode.

When the transmitter is not keyed, the
+10 volts is removed from Ul and any audio
or tone at Ul-9 is shunted to ground. Where
the transmitter is keyed, the 10 volts is
applied to Ul, turning it on. When turned
on, Ul applies the transmit audio to the
FM ICOM.

FM ICOM Y901

Audio from the audio processor applied
to the FM ICOM varies the output frequency
at an audio rate.

Modulation is accomplished with a hyper-
abrupt varicap (voltage variable capacitor)
connected in series with the crystal feed-
back capacitors. The varicap impedance is
the dominant impedance in the loop. This
allows large swin%s of load capacity with
modulation, therefore, large frequency shifts
are achieved for the modulated input. Bias-
ing for the modulation varicap is provided
by zener diode VR2 and Rl connected across
the 10-volt regulator input to the mother
board. The 6.2 volts is applied to pin 6
of the FM ICOM.

CIRCUIT ANALYSIS

The frequency modulated ICOM output is
applied to the osc-mult board.

SERVICE NOTE

Proper ICOM operation is dependent on
the closely-controlled input voltages
from the 10 Volt regulator. Should the
ICOMs shift off frequency, check the 10
Volt regulator module.

CAUTION

All ICOMs are individually compensated
at the factory and cannot be repaired
in the field. Any attempt to repair or
change the ICOM frequency will void the
warranty.

OSCILLATOR-MULTIPLIER A907

The oscillator-multiplier uses a dual-
gate FET amplifier and two active multiplier
stages to provide the reference signal for
the PLL.

RF from the FM ICOM is connected through
P3-6 to the 1lst tuned circuit on the osc-
mult board. The input circuit consists of
L81, C6 and C7, and is tuned to the third
harmonic (three times the FM ICOM output).
The tuned circuit output is applied to the
drain of high impedance FET amplifier Ql,
agd then applied to the base of lst tripler
Q2.

The collector circuit of Q2 is tuned
by L83 to nine times the ICOM frequency, and
is applied to the base of 2nd tripler, Q3.
The collector circuit of Q3 is tuned by C25
to 27 times the ICOM frequency, and the out-
pgtzis applied to the mixer board through

Four metering points are available at
centralized metering jack J14 to permit tun-
ing the osc-mult board. The amplifier, the
two tripler stages and relative output power
can be metered on positions "A" through 'D"
on GE Test Set 4EX3All.

MIXER A906

Mixer A906 consists of a two stage
buffer-amplifier (Ql and Q2), a doubly bal-
anced mixer (Ul), a low-pass filter and an
amplitude sensing switch circuit (Q3 and ARl).

The buffer-amplifier consists of two
cascaded common gate FET's whose primary
function is VCO isolation.

The VCO input to the buffer-amplifier
is through P1-2. The output of amplifier Q2
feeds one input port of the balanced mixer.
The other input port of the mixer is fed from
the Oscillator/Multiplier chain through P2-2.
The mixer output is fed through the 20 MHz
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low-pass filter to the Phase Detector P3-3.
This same output is fed to amplifier Q3. The
output of amplifier Q3 is rectified, and ap-
plied to a transmitter Enable control ARl
which disables the transmitter if the level
of the mixer output drops below a safe oper-
ating level. Approximately 4 dB of hyster-
esis has been designed into the switch to
avoid switching jitter. .

PHASE DETECTOR A905

Signal inputs to the phase detector are
a reference frequency to which a VCO is to
be locked, and a variable frequency (the VCO
or a mixer output representative of the VCO).
These two signals are applied to the inputs
of the phase detector (Ul), an active,
doubly-balanced mixer.

The output of the phase detector is am-
plified by Ql and Q2, and used to either
correct a VCO to a phase lock, or, if a fre-
quency differance between the reference and
VCO is detected by CR1l and CR2, the output
of AR1-A will go low and allow AR1-B to dis-
charge C9 with a negative going pulse.

Capacitor C9 is part of the lead-lag
filter on the VCO control line. C9 will then
be charged by current source Q3 until the
VCO frequency is within the natural locks
range of the loop. When the VCO is within
lock range, the output of ARl-A will go high,
disabling pulse generator AR1-B and current
source Q3, and a phase lock should result.
The output of ARl1-A is brought out to a con-
nector through a diode and is used as a
transmitter RF hold off control (RF Amp
Switch).

VCO A903

Module A903 consists of a voltage-
controlled oscillator (Ql) and two buffer
amplifiers (Q2 and Q3).

The oscillator is a common gate FET
whose operating frequency is set by a reso-
nant circuit consisting of C3 and L2.

The oscillator has two outputs. One
output is applied to the mixer board through
P1-2, and the other is applied to buffer am-
plifiers Q2 and Q3. The amplifier output is
coupled through P2-3 to the doubler board.
Output level control R7 is set for 0.7 volt
DC (refer to the Transmitter Alignment Pro-
cedure) .

MULTIPLIER & AMPLIFIER

DOUBLER A904

The phase locked loop synthesizer output
(approximately 400 MHz) is applied to the
base of frequency doubler Ql. The output of
Ql is tuned to twice the input frequency by

LBI30932

two helical resonators Z1 and Z2. The 800
MHz output is applied to RF switching re-
lay K1.

In the receive mode, the RF signal is
coupled through the normally-closed contacts
of K1 to provide the 7 milliwatt, receiver
1st oscillator injection voltage. 1In the
transmit mode, K1 is energized and the RF
is applied through J2 to the transmit am-
plifier module.

A metering circuit (CR3, Cll, R7 and
R8) is provided for setting Level Control
R7 on the VCO module. Metering is available
at centralized metering jack J14 on the
mother board.

AMPLIFIER A902

Amplifier A902 consists of two broad-
band power amplifier stages. Keying the
transmitter causes the +10 volt supply
(switched by A901-Ql through Q3) and RF sig-
nal to be applied to the amplifier module.
The 65 milliwatt output is connected through
gl tg drive the 800 MHz power amplifier

oard.

CHANNEL FREQUENCY SYNTHESIZER

REFERENCE COUNTER A911

Reference counter A911 divides the 9.6
MHz reference ICOM down to a frequency of
12.5 kHz. This half-channel frequency is
used as a reference frequency in the phase
detector module.

The output of Reference ICOM Y902 is
coupled thru C6 to the base of buffer stage
Ql. The collector of Ql is tied to pin 2
of the PRE-SCALER Counter Ul. The output of
Ul is taken from Ul-Q3 (fourth flip-flop)
and applied to interface stage Q2. Q2
matches the output of Ul to the two cascaded
CMOS counters U2 and U3.

U2 and U3 are programmable so that the
interface output of pulse amplifier Q3 will
deliver the appropriate reference pulses to
the phase detector.

Q7 is a programmable current generator
that charges C9 to produce a linear ramp.

The reference pulses are amplified and
inverted through Q4, and quickly discharge
ramp capacitor C9 so that a linear saw tooth
waveform is produced at the reference repe-

~ tition rate.

This saw tooth waveform is presented to
the AC input side of the diode bridge (CR5-
CR8) that is normally reversed biased. The
other AC port of the diode bridge is connect-
ed to a hold capacitor Cll.
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Current sources Q9 and Ql0 are pulsed
on by ne%ative going pulse U and positive
going pulse U that cause the diode bridge
to conduct. During this short time period,
the level of voltage of the ramp at that
time charges or discharges Cll to that volt-
age. U and U are the result of a counted
down VCO frequency to be corrected. Qll is
an FET source follower whose input impedance
is extremely high so that Cll will not be
discharged appreciably during the AC switch's
(diode bridge) OFF time. When pulsed on Q5
and Q6 will change the charge of Cll when
large changes of the VCO control voltage are
required. Q5 and Q6 are controlled by the
output of a frequency detect circuit.

VCO & FILTER A909

The VCO and Filter is a voltage con-
trolled oscillator and a Low Pass filter to
attenuate the harmonic output of the VCO.

Ql and Q2 are FET's connected as an oscilla-
tor. The tuned circuit of this oscillator
consists of the inductance in transformer T1
and the capacity of the three varactors CRl,
CR2, and CR3.

The oscillator will operate at any fre-
quency from approximately 15 MHz to 20 MHz
depending on the setting of the trimmer in
Tl and the capacity of the varactors which
is controlled by the amount of + DC voltage
applied to them. The control voltage is
filtered by L1, C4, R3 and C3. C&4 also pro-
vides an RF ground to the cathode side of
the varactors.

The output of the VCO is taken from the
drain of Ql through a down match L2 circuit
(L2 and C6) to approximately a 50 ohm impe-
dance. The low pass filter circuit (L3, L4,
and L5 and C7 thru Cl2) attenuate the harmon-
ics so that there will be no interference by
them in the circuits that the VCO drives.

Resistors R7 and R7 thru R12 at the
output of the filter are pads that protect
the circuits that this VCO drives from inter-
fering with each other and also keeps those
circuits from interfering with the VCO.

DIVIDE BY "N'" COUNTER

The divide by '"N" counter is used to
divide the RF frequency of a voltage control-
led oscillator (VCO) down to a pre-determined
step size (or frequency) where it is compared
with a reference frequency in a phase detec-
tor. The output of the phase detector is
then used to correct the VCO's frequency un-
til the counted-down-frequency maintains a
phase lock with the reference frequency.

By changing the divide number in the
programmable counter, the VCO's output fre-
quency can be made to change in steps as
small as the reference frequency applied to
the phase detector, or multiples of that
reference. The frequency to be divided

CIRCUIT ANALYSIS

(or counted-down) is amplified, shaped, and
level controlled by buffer Ql.

The collector of Q1 is DC coupled to a
four bit binary up counter Ul. Ul divides
the incoming frequency by 16 most of the time
and this 1/16 frequency is used by the re-
mainder of the counter as a clock. Ul can
also be made to divide by 15 on a controlled
basis and therefore is called a 15/16 dual
module pre-scaler. Q2, connected to the out-
put of Ul, inverts the negative going 1l5th
count pulse and puts a positive-going load
pulse into the pre-set enable.

At the next positive going edge of the
clock input (pin 2), the code presented to
PO, P1, P2 and P3 will be preset into the
counter and the counter will progress from
that state to its highest count (1111) where
it will again load the number at the PO thru
P3 inputs. If only PO is changed and zero's
are loaded in P1l, P2 and P3, the total count
of Ul when PO is zero will be 16.

When PO is programmed for a one, then
the total count of Ul will be 15 because the
0000 state has been skipped.

The "B" section of U7 controls the PO
input of Ul which in turn is controlled by
counter U5. U5 in effect tells Ul how many
times to count 15 and then the rest of the
time to count 16 until U8 and U9 have run
their preset number to zero. When U8 and U9
get to zero the output of U9 produces, through
U7A, a pulse which sets all of the low speed
counters (U5, U8 and U9) to the number that
the input frequency at Pl-1 is to be divided
by + one count because of the additional
count caused by U7A being in the Loop.

The clock used for all IC's except Ul is
the output of the fourth flip-flop of Ul
through Ul-Q3, an interface between TTL and
CMOS levels. The maximum divide number is
when all "ones'" are present at the program-
ming inputs of U5, U8 and U9. The next high-
est number of divisions is all '"ones" and a
single zero at Pl of U5. This causes Ul to
count 15 one time and all of the remainder
of the number count 16. Therefore, the divi-
sion is reduced by one count or moved from
the highest frequency channel to the next
highest frequency channel.

Output pulses (U) at Pl-4 and U (P1-3)
is a loop and will always have the same repe-
tition rate as the reference frequency at
the phase detector. This is because the VCO
has been changed in frequency by the phase
detector to make it true, therefore the VCO's
frequency will be the reference frequency at
the phase detector multiplied by the counter's
programmed number, plus one reference fre-
quency. In order to have an orderly linear
binary progression of the divide number, U5
is an "up" counter while U8 and U9 act as a
cascaded '"'down' counter.

U2, U3, and U4 make up a circuit that
can detect a frequency error between the
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counted down VCO (U) and the reference (R)
at the phase detector. This circuit also
delivers pulses, pump-up (PU) and pump-down
(PD) to correct the VCO to within a cycle so
that a phase lock can be achieved.

Once the phase lock is made, the PU and
PD pulses will not be produced over the 360°
phase difference that might exist during
lock.

U2 is a JOHNSON counter that is clocked
by both the U (unknown) frequency to be cor-
rected and R (reference). When the lock is
present, the outputs of U2A(Q) and U2B(Q)
will be changing in an orderly fashion. This
change is detected by U3 (wired as an exclu-
sive OR) and is applied to U4A and U4B, where
the result is again clocked by R and U.

The flip-flop of U4 will only have a
change in output if the two frequencies are
not the same. If the unknown (U) is higher
in frequency than R, U4B(Q) will pulse high.
If the unknown is lower in frequency than R,
U4A(Q) will pulse low. As the difference
frequency becomes less, a smaller number of
pulses will be produced.

Q4 is used as an OR gate whose collector
goes low when either PU or PD pulses occur.
This output is used as the transmitter lock-
out control.

ANALYSIS

LBI30932

MAINTENANCE

The Synthesizer was designed for ease
of servicing and minimum maintenance. All
circuit modules can be unplugged from
Mother board A901 for routine inspection.
Test Kit 19A138366Gl (OPTION 2310) contains
three different extender boards, an align-
ment tool, and an ICOM puller. This kit is
recommended for servicing any of the modules
out of the Mother board while maintaining
circuit connections.

CAUTION

Do NOT use RF Stripline extender board
19B233184Gl except on RF jacks J6, J7
and J11; the two outside runs are con-
nected together and the center run is
the conductor. For all other extender
board connections, use extenders
19B223185G1l (3 Pins) and 19B223186Gl

(4 Pins) or combinations of these two
boards as required. For identification
of the extender boards, refer to the
Test Kit Service Sheet as listed in the
Table of Contents.

GENERAL ELECTRIC COMPANY « MOBILE COMMUNICATIONS DIVISION
WORLD HEADQUARTERS « LYNCHBURG, VIRGINIA 24502 U.S.A.

GENERAL @3 ELECTRIC

US.A.

* Trademark of General Electric Company U.S.A.
Printed in U.S.A.
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RF STRIPLINE EXTENDER
19B233184G|

EXTENDER EXTENDER
19B233185Gl 19B233186GI

= = F -

(198233184, Rev. 2) (19B233185, Rev. 2)

(19A138157, Sh. 1, Rev. 0) (19138359, Sh. 1, Rev. 0) ﬁgﬁggégf’ g:v'lz)nev 0)

(194138157, Sh. 2, Rev. 0) (194138359, Sh. 2, Rev. 0) (19A138361, Sh. 2, Rev. 0)
, Sh. 2, Rev.

«"@—— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

4—— RUNS ON COMPONENT SIDE

SERVICE SHEET
(PART OF TEST KIT 19A138366G1)

8 Issue 2
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SCHEMATIC DIAGRAM

AUDIO PROCESSOR A908
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= RS
S.11K Ré
470

(19D432108, Rev. 4)

WITH THE TRANSMITTER KEYED.

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG=1,000,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF-MICROFARADS.INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS.

VOLTAGE READINGS

VOLTAGE READINGS ARE TYPICAL READINGS MADE

AND MEASURED

WITH A 20,000 OHMS-PER-VOLT METER WITH

REFERENCE TO A-
RF CHOKE (25-5S0 MICROHENRYS) IS
HOT METER LEARD TO AVOID DETUNING RF CIRCUITS.

AND NOT CHASSIS GROUND. AN

USED IN THE

POWER AND GND CONNECTIONS

V+(10V)] GND
DEVICE |oiN No.|PIN NO.
AR1 8 4
U1 14 7
MODEL NO. REV. LETTER IDENTIFICATION
PL19C33051561 A MARC V SYNTH
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Q1 Q2 BALANCED Q3 TX ENABLE
BUFFER AMPLIFIER MIXER AMPLIFIER CONTROL
P2-2 ., FroM
0SC/MULT
T0 _PHASE ( P3 -3 i gl 23k
4
CR2 8
2 N\\\ CR3 P3
) 1 4
P3-1 1 AR1 —it——<
+ 1ovoc > ur g?K ?6? 3 ///A LockouT
L7 L9 L2 c1 4
F35-03L4  E3, 18 .27 .56 .47 JOIUF a7 4.6V RIS
FROM _ P1-2 8 3.4
vco D — »——)}———AwAr—A»——<3;: W\
R4 6 ggo 0.7V
10 .022 2,5,6,7 2o
RS54 LS6 240
12 0.1 R1O0 o
_I_ J_ N
cé c7
150 680 L C13 R7 Lcis R12
csé cs7 020 o 15K -0t 100K
1ot 150 470 . 2 R14 P2t
GND > . ' . o . 150K ¢ GND
P - . -
GND >_l_i__ __23_1_< GND
p3-2 VOLTAGE READINGS
GND >

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG=1,000.,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF=MICROFARADS.INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS.

NOTE
1. UHF (GR1) COMPONENTS ARE NUMBERED FROM 1 TO 49.
VHF (GR2) COMPONENTS ARE NUMBEREB FROM 51 TO 99.
GE MARC V (GR3) COMPONENTS ARE NUMBERED FROM 1
TO 49. WHERE MULTIPLE DESIGNATIONS ARE GIVEN
“e" DENOTES GR3 COMPONENTS.

VOLTAGE READINGS ARE TYPICAL READINGS MADE
WITH THE TRANSMITTER KEYED, AND M
WITH A 20,000 OHMS-PER-VOLT METER WITH

REFERENCE TO A-

RF CHOKE (25-50 MICROHENRYS) IS U
HOT METER LEAD TO AVOID DETUNING RF CIRCUITS.

EASURED

AND NOT CHASSIS GROUND. AN

SED IN THE

THIS ELEM DIAG APPLIES TO

IDENTIFICATION

MODEL NO

PL19C328843 G1
PL19C328843 G2
PL19C328843 G3

REV LETTER

A

UHF COMMON CARRIER
VHF COMMON CARRIER
GE MARC V

(19D430127, Rev. 6)

SCHEMATIC DIAGRAM

TRANSMITTER MIXER BOARD A906
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1sur Tarue T 1sur Torur ]\ 470 '[ 100 3.9K ]\.OIUF J.0|ur 200 < 22K 1\.0!UF 470 R23e 2 6.ex ’[39 150 Tiso gRzee Ziok T3 22
P3-5 T p2-1
GND > . - : . . ¢ GND
- p2-3
onp 2 ——— &ND
TEST FP3°3
POS A
TEST P32
POS B
TEsT FP37!
POS C
TEST 3 P1°3
POS O

SCHEMATIC DIAGRAM

OSCILLATOR/MULTIPLIER A907

14

Issue 2

¢+ PRESENT IN GROUP J ONLY.

ALL RESTSTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIEC AND RESISTOR

VOLTAGE READINGS
THIS ELEM DIAG APPLIES TO

VALUES IN OHMS UNLESS FOLLOWEB BY VOLTAGE READINGS ARE TYPICAL READINGS MADE

MODEL NO REV LETTER | IDENTIFICATION K~10CO OHMS OR MEG=1,000,000 OHMS. WITH THE TRANSMITTER KEYED, AND MEASURED
CAPACITOR VALUFS IN PICOFARADS (EQUAL WITH A 20,000 OHMS-PER-VOLT METER WITH

PL19C328218G1 A UHF COMM. CARR. TO MICROMICROFARADS) UNLESS FOLLOWEU REFFRENCE TO A- AND NOT CHASSIS GROUND. AN

PL19C328218G3 A GE~MARC ¥ BY UF=MICROFARADS.INDUCTANCE VALUES RF CHOKE (25-50 MICROHENRYS) IS USED IN THE

IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS.

(19R622360, Rev. 8)

HOT METER LEAQT 7O AVOID DETUNING RF CIRCUITS.
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RES =

FROM
MIXER 7

6ND (P2-2

LBI30932

td

PHASE DETECTOR
PULSE CURRENT
AMPLIFIER SWITCH GENERAQTCR SOURCE
R7
24
AAA o P o
A\ A\ S l
> RS < RO lm: > < > R31
Sk % S 1.24K 2 1.24K T FiH b S Uk
a3
1
. -O1UF
N\ b 3L
h n2s ; :
—AMA—e—AM—2/ S CRS
R4 1
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\AAd 2 -
s
CR4
8 12 b P——
U1
< R20
s 251 S 8.2k
< R“ ﬁa’
10K
AAA il c“
2 L 2 o T 1500
¢ R17
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-—t 3 S i p ‘ﬁ 1
-Lcs -Lu 14 cs 6 I l+e A c13 -tts .tts
- — >3 > > gl - c
«01UF$ ~.C1UF so SDIUFTSour S R14 > R1S T CR1 R21 <O1UF Kcrs 1UF ~220F
< 1.1K 19K 18K
o P1-3 , GND
4 ) e ’ ® * - ' ’ 8 . 7 =3¢
lcu |
- Pt-
2 (6ND
P“" ,TO
—veco

12 MHZ (P3-3

FROM /7
SYNTHESIZER

THIS ELEM DIAG APPLIES TO

MODEL NO
PL19.320230 61 D

REV LETTER

TP1

ALL RESISTORS RRE 1/4 VWATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLO¥SD BY
K=1000 OHMS OR MEG=1,000,000 OJHMS.
CAPACITOR VALUES IN PICOFARA3S (EQUAL
TO MICROMICROFARRADS) UNLESS FOLLOVED
BY UF=MICROFARADS.INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOVED BY
MH=MILLIHENRYS OR H=HFNRYS.

(19D429787, Rev. 5)

DEVICE |V + (10V) ]| GND
PIN NO PIN NO
AR1 8 4

P3-1 , TO RF
< anp

SWITCH

SCHEMATIC DIAGRAM

PHASE DETECTOR A905
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Q1 Q2
OSCILLATOR BUFFER
Qs
BUFFER
P1-2
TO MIKER - ¢
cS
1.8 cé
_|3
654 631 631
v . 9.8V | D Sv>1.6V %%’ i 1.5V 8 D _ A%( _ 1.0v 8 D . g;" _ {( P2-3 f(TO DOUBLER
3 Go1 ce JLe 8.4v Le €11 L7 ) Ly c12
8122 10 ¢ 4 50.22 -022 15 0.22 .018 1S
P1-4 .
D.C. CONTROL > 4 — VY —— [
FROM 8 DET. l l c7 l RS
c1 c2 C4 > . C13
T '%° -01UF CR1 22 '3t 2 130 53 o 22 P2-2
vco -
CUTPUT ———< 6ND
ADJ R7
P1-1 ) 500 P2-4
GND > > * ' : ' : - ' - : < - { GND
P1-3 L I, ~I < J. 3
6ND >———— Rl == §1¢ c17 A8 oo CIS Re L cie
3 10 —1- 22 +—1— 22UF IOOT 22 S1 T 150
Pe-1
® * . 7 S ’ 3 . - +10V RE6
VOLTAGE READINGS
MODEL NO. REV. LETTER ALL RESISTORS ARE 1/4 WATT UNLESS
PL19C330S50361 OTHERWISE SPEZIFIED AND RESISTOR VOLTAGE READINGS ARE TYPICAL RERDINGS MADE
VALUES IN OHM% UNLESS FOLLOWED BY WITH THE TRANSMITTER KEYED, ANO MEASURED
K=1000 OHMS OR MEG=1,000,000 OHMS. WITH A 20,000 OHMS-PER-VOLT METER WITH
CAPACITOR VAL!ES IN PICOFARADS (EQUAL REFERENCE TO A- AND NOT CHASS1S GROUND. AN
TO MICROMICROFARADS) UNLESS FOLLOWED RF CHOKE (25-50 MICROHENRYS) IS USED IN THE
BY UF=MICRGFAHADS.INDUCTANCE VALUES HOT METER LEAD 0O AVOID DETUNING RF CIRCUITS.

IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS.

(19D432099, Rev. 1)

SCHEMATIC DIAGRAM

VCO A903
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J1-3

RF IN )

Q1
FREQUENCY DOUBLER

TX/RX RELAY
K1

LBI30932

- WI/N2

P

5

P1
T0 REC
L.O0.

e
\4

Z1 22

-

AAS  J2
2 ;TO XMIT
AMP

6ND

6ND >

Ji-1
+10V REG

P2-1
+10v REG 2

P2-2

Y

+10V TX

GND P2-3

v

TEST P2-4

A4

POS.F

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY

MODEL NO. REV. LETTER IDENTIFICATION
PL19C33051061 A MOBILE
PL19C330510G2 A STATION

NOTE

1.RELAY K!

K=1000 OHMS OR MEG=1,000,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF=-MICROFARADS.INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWEUD BY
MH=MILLIHZINRYS OR H=HENRYS.

SHOWN IN DEENERGIZED

POSITION (RECEIVE).
2.W1 IS USED IN MOBILE APPLICATIONS.
W2 IS USED IN STATION APPLICATIONS

(19D432104, Rev. 3)

4 w2

VOLTAGE READINGS

VOLTAGE READINGS ARE TYPICAL READINGS MADE
WITH THE TRANSMITTER KEYED, AND MEASURED
WITH A 20,000 OHMS-PER-VOLT METER WITH
REFERENCE TO A- AND NOT CHASSIS GROUND. AN
RF CHOKE (25-5C MICROHENRYS) IS USED IN THE
HOT METER LEAD TO AVOID DETUNING RF CIRCUITS.

SCHEMATIC DIAGRAM
FREQUENCY DOUBLER A904
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Q1 Q2
AMPLIFIER AMPLIFIER DB
CS ?g
H3
6.2V
1? | (—e—0- G———< Ut
+—| ) ~&J——<Topn
LS
L3 .018
/\t‘\‘ 6.7V ¢— R10
FROM Al 150
DOUBLER ___&TZ_ R1 L
R2 C4 —-c2 —=C7
100 PART ﬂ\3 R6 T~
) DEbyg < 2-7K 15 1.8K 15
H2 Pl1<1
¢ ¥ ¢ ® -9 * - ’ < GND
R7 c12 P1e2
F‘:s ~L- (: 1 ‘ d” : E;"[)
€3 ~-Cé 2K - {5 —T-.22UF
Ti° 3 i o
WW\N—e *+—N
R4 RS«
2.7K -7 R9
RS 68
200 P1-3
s - { +10V SW
MODEL NO. REV. LETTER IDENTIFICATION
PL19C3305336G1 B GE MARC V SYNTH

VOLTAGE READINGS

VOLTRGE READINGS ARE TYPICAL READINGS MADE
WITH ThREe TRANSMITTER KEYED., AND MEASURED
WITH A 20,000 OHMS-PER-VOLT METER WITH
REFERENCE TC A- AND NOT CHASSIS GROUND. AN
RF CHOKE (25-50 MICROHENRYS) IS USED IN THE
HOT METER LEAD TO AVOID DETUNING RF CIRCUITS.

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG~1,000,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EGUAL
TO MICROMICRGFARADS) UNLESS FOLLOWED
BY UF~MICROFARADS.INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS.

(19C330676, Rev. 6)

SCHEMATIC DIAGRAM

AMPLIFIER A902
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p A FEPOFIPZP CK P4 P1__P3 U/0 CH] TK P4 P1_P3 U/0 P2 6 : (3—Tst4»
a7
2|~ U1 S|~ u2 7 5]~ 7 CRé CR®
'o:::r COUNTER c/1 COUNTER ¢s0 ¢ COUNTER csof” RAMP , 1
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8§E>PI-I | { (E) T ai312 6 1 e 2 |1 € [T e ]2 | i ! AAA (i at0 p2-2
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sNp YEL=2 - ¢ = * —s — - : . — ‘ ‘ ‘ P2-5 ¢enp
P1-6 ,REF
< PULSES
pp YP1=2
yyEe-3 MODEL NO REV LETTER IDENTIFICATIONS
yP2-t PL19C32819761 A UHF COMM CARR/GE MARC V
PL19C32619762 a VHF COMM CARR
PL19C32819763 GE MARC V
VCO AND FILTER A909
(19R622362, Rev. 8)
VCO FILTER v ¥
DEVICE | PIN No. | PIN NO.
Ut 76 (+5V) :
MODEL NO REV LETTER IDENTIFICATION Uz2,Us ] 16 (+10V) C
- +C12 AND C13 USED ON GP3 ONLY. ToNS TCER
>P' 1A\/V\v PLI9C32818361 RcC  SFOUF (oo e | SRGTE 2 CVEET
ce c10 FROM To | FROM TO |WIRE
3 82 47 HI H2 H3 _ Hé
H3 H HS ' Hé | DA
P‘l%‘_"_’“_w H7 HE H7____H9 DA
ALL RESISTORS ARE 1/4 WATT UNLESS
L3 L4 LS OTHERWISE SPECIFIED AND RESISTOR
AN DA g lhav wioe ralia o
o o K=10 M -1,000, .
CAPACITOR VALUES IN PICOFARADS (EGQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF-MICROFARADS.INDUCTANCE VALUES
R7 R9 > R11 IN MICROHENRYS UNLESS FOLLOWED BY
P1-3 121 375 3 75 MH=MILLIHENRYS OR H=HENRYS.
> v
R2 P2-1
1.54K <
R -
3 P2-2
<
P2-4
—<
T1
cs
.O1UF
+— c7 c9 c11 c12 SCHEMATIC DIAGRAMS
| A L 1 é2 1 220 _|_ 220 _|_ 24
c1 c2 c4 RS T S R10 S R12
.G1UF TzzuF LG1UF 205 T T 71.5 71%s REFERENCE COUNTER A911
P1-2 -
> . . < P23 VCO AND FILTER A909
7 v N
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LBI30932

INV BUFFER EXCLUSIVE OR FREQ.SENS. FF OR GATE
BUFFER  15/16 COUNTER 02 a5 JOHNSON COUNTER a4
P3-4
+10V -
L
< Re
E: ?éo :: 1K
s.o0v
= 12
6 ) 1
RS 13) 3o
< R2 < R4 S S S
Sk K T 20 51p ~ o L2 o3 1
u2a u2s [ =
FF FF s o ) .
CR2 D. Y vic oredslp ° o [ %4p ~ o3
3 2 11 12 [3 9 > R10 > R24
L | [Te Bl 2R 5
7 Pe pPo P1 P2 PSF Ré FF FF 3
o [ 's 1K = 1* '0
a AAA, . p3-
Jio]cK, CcOUNTER WA Qﬁ) —w n 2 s | 3le abz ule she2 37 ¢ o.pown
P1-1 R G0 Q1 Q2 @3 CR3 = 1) vsa R R osoe
SYN VCO — 3 0 , e Tx
. P |'“ |'3 ||z " cé l, i LOCKOUT
330 = + Gﬂ
VWA %) - A
R7 c16
1K ¢ 330 "‘;K :: R11
\P1-2 1'2.7K
6ND HEL
REF- | P3-3 1
PULSES 7~ : P3-¢¢ P.ur
P1-4
FREQ BIT 5 H)E371 < v
- L AR p—
FREQ BIT 4 HE3-2 3¢ 3
P3-0
eREQ BIT 3 >p|-e 15/16 CONTROL (FREQ BIT ¢
COUNTER
FREQ BIT 2 P16 P3-9 (FREQ BIT 7
PROGRAMABLE COUNTER
FREQ BIT 1 HPI=S MODEL NO REV LETTER | ICENTIFICATION
>
[ PL19C32619463 c “aRC V SYNTH.
SRi3 SRis > R16 > R17 > R18 R19 > R20 < R21 < R22 RESET
ff 808 $ 20K $20K b3 M 2 20K 2 20k < 20K 20K 2 20k %I 20K S 20K CONTROL
H7  He H9  H10
FREQ BIT 0 )17 o U O SR 0—'65——{ $0--- $0- - -
Leys <18 =58 =523 ~ = % 55| e = = = = = INV , = ALL RESISTORS ARE 1/4 WATT UNLESS
470 470 470 470 15716 T T ino T c24 == OTHERWISE SPECIFIEC ANC RESISTOR
CONTROL L = = 3T C . VALUES IN OHMS UNLESS FOLLOWED BY
= = = = = 1 =3 sly o K=1000 OHMS OR MEG=1,333,000 CHMS.
= 3 CAPACITOR VALUES IN PICCFARADS (EQUAL
4 12 13 4 12 13 3 4 12 13 3 T 270 sle TO MPCROMICROFARADS) UNLESS FCLLOWED
P1 P2 P3 P1 P2 . P3 P4 P1 P2 P3 P4 = — uze BY UF-MICROFARADS.INCUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOVED BY
P3-5 5 us . __ue 754 e uo solz 1 _ ) .
6ND —=q ¢/ COUNTER e/ COUNTER c/op—qc/ COUNTER c/o 2 ) ven 3 slk  ©h2 MH=MILLIHENRYS OR H=-HENRYS.
R U/0 Q4 Q1 @2 @3 PE R U/0 Q4 Q1 @ @3 PE CK R U/0 Q4 Q1 @2 Q3 PE CK R
7o P ]s P‘ P‘ 1 3 o F Is [n 'u T 115 5 o P 16 ™ Iu T 1S T
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LBI30932
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[
RS u3D
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%I 20K 3 toK $20x 320k S 20K 20K S 20k 20K 20K 20K 20K CONTROL
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DOUBLER vcs TEST METER 0SC-MULT 1C0M AUDIO AMPLIFIER MIXER PHASE DIVIDE REFERENCE SYNTHESIZER REF ICOM
PROCESSOR DETECTOR BY N COUNTER COUNTER 2
J2 J12 J1eé Je J4 xy
1 4 ! 1 1 1 1
2~ +10V RES A A +10V REG A +10V REG A A ~ _ +10V REG ~ +10v ReG | A
6 - 1 c7 - 2 J22 J24 a7 2
N T D ; =% » £ T Lo 3 Lo e T
<
1 2 = 22 315
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- - C14 8 +
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2 A T
V‘V'
o Jé 13 13
1
£ -
1 > ‘
1 3 1 )
’ﬁ = FREQ SAMPLE FREQ SAMPLE - ’t‘___L 't‘_z_ VOLTAGE READINGS
N 3 &= L VOLTAGE READINGS ARE TYPICAL READINGS MADE
T 41——f] = WITH THE TRANSMITTER KEYED, AND MEASURED
1 ' | = L WITH A 20,000 OHMS-PER-VOLT METER WITH
A1 L = 1] = HODEL NO REV LETTER REFERENCE TO A- AND NOT CHASSIS GROUND. AN
L] =  vco conTRoL VoC CONTROL T PL19D43085261 A RF CHOKE (25-50 MICROHENRYS) IS USED IN THE
REE HOT METER LEAD TO AVOID DETUNING RF CIRCUITS.
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PARTS LIST
GE MARC V SYNTHESIZER
19D432005G1 MOBILE
19D432005G2 STATION
19D432005G3 MOBILE
19D432005G4 STATION
ISSUE 3
SYMBOL | GE PART NO. DESCRIPTION
A901 MOTHER BOARD
19D430852G1
REV A
e =« = = = = = = CAPACITORS = = = = = = = = = =
Ccl 19A700233P2 Ceramic disc: 150 pf +20%, 50 VDCW.
thru
c3
c4 19A116192P1 Ceramic: 0.0l pf #20%, 50 VDCW; sim to Erie
thru 8121 SPECIAL.
c7
c8 19A116192P13 Ceramic: 1000 pf *10%, 50 VDCW; sim to Erie
8121-A050-W5SR-102K.
c9 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
clo 19A701534P8 Tantalum: 22 pf *20%, 16 VDCW.
Cll 19A116192P1 Ceramic: 0.0l pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
c12 19A143477P13 Polyester: 0.01 pf #20%, 50 VDCW.
C13 19A700233P2 Ceramic disc: 150 pf +20%, 50 VDCW.
thru
C15
Clé 19A134576P1 Tantalum: 150 pf +10%, 15 VDCW; sim to Kemet
T368D157K015AS .
c17 19A701534P8 Tantalum: 22 puf +20%, 16 VDCW.
c1s 19A116192P1 Ceramic: 0.01 uf *20%, 50 VDCW; sim to Erie
8121 SPECIAL.
c19 19A701534P8 Tantalum: 22 uf +20%, 16 VDCW.
thru
c21
c22 19A134576P1 Tantalum: 150 puf +10%, 15 VDCW; sim to Kemet
T368D157K015AS.
@ = = = = = = = JACKS AND RECEPTACLES - = = = = =
Jl 19A701785P1 Contact, electrical.
J2 19A701785P4 Contact, electrical.
J3 19A701785P1 Contact, electrical.
thru
J12
Jl3 19A116659P4 Connector, printed wiring: 6 contacts; sim to
Molex 09-52-3062.
Jla 19B219374G1 Connector: 9 contacts.
J15 19A701785P1 Contact, electrical.
thru
Jis
J19 19A116659P2 Connector, printed wiring: 10 contacts; sim to
Molex 09-52-3102.
J21 19A701785P1 Contact, electrical.
thru
J24
- - = === === INDUCTORS = = = = = = = = = =
Ll 19A700024P13 Coil, RF: 1.0 ph £10%, 1.00 ohms DC res max.
L2 7488079P49 Choke, RF: 33.0 ph *10%, 1.90 ohms DC res max;
and sim to Jeffers 4422-5K.
L3
—---——---m"s‘smns-—-—-—-—-
Ql 19A115562P2 Silicon, PNP; sim to 2N2904A.
Q2 19A115852P1 Silicon, PNP; sim to Type 2N3906.
Q3 19A115910P1 Silicon, NPN; sim to Type 2N3904 .

= - ==~ -RESISTIORS = = = = = = = = = - RS 19A700106P46 Composition: 200 ohms #5%, 1/4 w. IRANSISTORS
mmm-mmms- mmmmmem - R2 3R152P200J Composition: 20 ohms .
RL 18C314256P25110 Metal film: 511 obms £1%, 1/4 w. R6 19A700106P68 Composition: 1.8K obms 355, 1/4 . - N e riora gt mp ion ol 5%, 1/4 w R7 3R152P240J Composition: 24 ohms 15%, 1/4 w. = = = = = = - = DIODES AND RECTIFIERS - -
ype, field effect. R3 19A700106P79 Composition: 4.7K oh o
R2 19A700106P19 Composition: 15 ohms #5%, 1/4 w. R7 3R152P202J Composition: 2K ohms +5%, 1/4 w. ct;?sm " K ohns 5%, A% . "8 1947012502210 Metal film: 1.2K ohms £l%, 250 VDCW, 1/4 w. CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV
R4 3R152P200J ition: + thru ’ °
a5 SR152P5125 composition: 5.1 ohms 555, L/a . s LorT00105P7 comonttions 2.75 obms svp, /8 . ) Composition: 20 ohms 5%, 1/4 w. R9 3R152P111J Composition: 110 ohms #5%, 1/4 w. CR3
: R7 19A700106P33 [ ition: + . iti
Re 7147161P17 Composition: 1.5 ohms 5%, 1/2 w. R9 19A700106P35 Composition: 68 ohms #5%, 1/4 w. RESISTORS and ¢ omposition: 1K ohms 5%, 1/4 w R11l 3R152P360J Composition: 36 ohms +5%, 1/4 w. e e e e e = - = = = INDUCTORS = = = = = = = = = =
- e e e e e = - 3 - - = e e - w - - Rs
R5 3R152P511J Composition: 510 ohms 5%, 1/4 w. ition: R12 3R152P111J Composition: 11 E=
and mp! %, 1/4 w R10 19A700106P43 Composition: 150 ohms #5%, 1/4 w. R1 19A700106P15 Composition; 10 ohms #5%, 1/4 w. . omp ion 0 ohms #5%, 1/4 w. Ll 19B209420P101 Coil, RF: 0.10 ph *10%, 0.08 ohms DC res max;
R6 w2 oxroor0mas - CABLES = = = = = = - - -~ R13 194701250P210 Metal film: 1.2K ohms 1%, 250 VDCh, 1/4 w. sim to Jeffers 4416-1K.
R7 3R152P512J Composation: 5.1K ohms 5%, 1/4 e e e e~ -CABLES == === ===~ thru Composition: 100 ohms 5%, 1/4 w. w1 5491589P138 Cable, RF: approx 7-3/4 inches long. (Includes R14 3R152P112J Composition: 1.1K ohms 5%, 1/4 w L2 19B209677P603 Coil, RF: 0,031 ph ¥5%; sim to Paul Smith LM=2.
;5. R . i1, +5%, .
. R4 . d
Wl 5491689P137 Cable, RF: approx 4 inches long. Includes P2 ad L3 198209677602 Coil, RF: 0.022 uh #5%; i
e . . : . ph £5%; sim to Paul Smith LM=-2,
RS 19A700106P32 Composition: 51 ohms 5%, 1/4 w. 25 19A700106P32 Composition: 51 ohms 5%, 1/4 w w2 5491689P140 Cable, RF: approx 7-3/4 inches long. (Includes R15 M . . ’ H
RO 19A700106P15 Composition: 10 ohms 5%, 1/4 w. 2903 VOLTAGE CONTROLLED OSCILLATOR BOARD :‘gd ’ ). R16* 19A700106P87 Composition: 10K ohms #5%, 1/4 w. 1982054209101 g?iléokiétfgéo«lﬁefix"%: 0.08 ohms DC res max;
19C330503G1 .
- = = = = - - VOLTAGE REGULATORS = = = = = = = R7 19A134504P4 Variable, cermet: 500 ohms £10%, temp coef T -7 7o - NETWORKS - == === Farlier than REV A L 19B209677P603 Coil, RF: 0.031 ph £5%; sim to Paul Smith LM-2.
VRL 4036887P2 Zemer: 500 mK, 2.8 v. nominal m e = - - - = = -~ CAPACITORS = = = = = = = = = = 0£100 PPU/C. L 19D424303G2 Helical, Resonator. 194700106P91 Composition: 15K ohms 5%, 1/4 w. L6 19B209577P602 Coil, RF: 0.022 ph #5%; sim to Paul Smith LM-2.
: s 2. . . an
1 19A11 . R . R17 3R152P430J Composition: 43 ohms %5 1/4 w, i . . osi
VR2 19820007691 Zener: 400 mW, 6.2 v. c A116655P7 Eﬁé”?;}?e"}?miﬁg pf #20%, 1000 VDCW; sim to “93“ FREQUENCY DOUBLER BOKRD z2 %, 1/ L13 19B209677P606 Coil, RF: 0.077 ph #5%; sim to Paul Smith LM-2.
. an A904A . 19C330510GL MOBILE R18 19A700106P91 Composition: 15K ohms #5%, 1/4 w L4 19B209420P i
. 5 Coil, RF: 0.22 ph 5%, 0.14 ohms DC res max;
e e e SoCKETS - = - o2 19A116080P1 Polyester: 0.01 pf £20%, 50 VDCH. A904B A904B 19C330510G2 STATION 2905 PHASE DETECTOR BOARD R19% 194700106097 Composition: 27K obms 5%, 1/4 v sim o Jeffers 4416-5K. !
--===- 19C328230G1 : *s .
c3 19B209544P5 Variable: 2.04 to 9.9 pf ; si L1l i : .
xy1 194701785P1 Contact, electrical: sim to Molex 08-50-0404. E.F. Johnson Type T 187°05050008. " T 0 - = = ===~ - -CAPACITORS = = = = = = = = = REV D In REV B & earlier: ® 19820942009 oL,y R T neiops 0+34 ohms DC res max;
ant .
xy2 c4 19A116656P22J0 Ceramic disc: 22 Pf 15%, 500 VOCH, temp coef c1 19A116656P9J0 Ceramic disc: 9 pf 0.5 pf, 500 VDCW, temp coef AR1 19A134511P2 Integrated circuit, linear: Dual OP AMP; sim to 3R152P303J Composition: 30K ohms £5%, 1/4 w. L1e 19B209420P5 Coil, RF: 0.22 ph #5%, 0.14 ohms DC res max;
PM. . i i
o loALL8655 A LM258N, 8 Pin Minidip Package. R21% 19A700019P52 Deposited carbon: 15K ohms 5%, 250 VDCW, 1/4 w. sim to Jeifers 4416-5K.
4902 AMPLIFIER BOARD c5 5491501P24 Phenolic: 1.8 pf +10%, 500 VDCW. A118656P5J0 Ceramic disc: 5 pf +0.5 pf, 500 VDCW, temp coef L17 19B209420P8 Coil, RF: 0.39 uh #5%, 0.30 ohms DC res max;
19C330533G1 0 PPM, ) e e e ce e == =CAPACITORS = = = =~ = = = = = In REV A & earlier: sim to Jeffers 4426-1K. '
REV B Cc6 19A116656P3J7 Ceramic disc: 3 pf *0.5 pf, 500 VDCw, te coef ‘ .
=750 PPM. ’ s rome c3 19A134202P6 Tantalum: 22 wf *20%, 15 VDCW. c1 19A116080P1 Polyester: 0.0l uf £20%, 50 VDCW. 3R152P133J Composition: 13K ohms 15%, 1/4 w.
. . thru N s B R e R i
e e eoece=a~CAPACITORS = = = = = = = = = = c7 194134100P19 Ceramic ?‘j'sc; 1 pf +0.1 pf, 100 VDCW, temp coef c4 194700015P6 Metallized teflon: 12 pf £5%, 250 VDCW. c5 itl.:gu 19A700108P87 Composition: 10K ohms #5%, 1/4 w.
) 0+250 PPM/°C. cem. Pl 19A700102P1 Connector, printed wiring: 3 contacts; sim to
o 19A116656P3J1 Coramic disc: 3 pf +0.5 pf, 500 VDCW, temp coef cs 19A116656P22J0 Ceramic disc: 22 pf £5%, 500 VICK, temp coef cé 19A116655P7 Ceramic disc: 150 pf +20%, 1000 VDCW; sim to R25 and Nolex 09-52-3031. !
2 . cs 19A116656P4J0 ge;amic disc: 4 pf +0.5 pf, 500 VDCW, temp coef . RMC Type JF Discap. R26 19A700106P63 Composition: 1K ohms #5%, 1/4 w P2
PM. : , R
cé 19A116655P7 Ceramic disc: 150 pf +20%, 1000 VDCW; sim to 7 19A11 5 s
P : . . : H ; si
(t:g 19A116656P15J0 (O:e;';::lc disc: 15 pf 5%, 500 VDCW, temp coef c9 19A116356P22J0 Ceramic disc: 22 pf +5%, 500 VDCW, temp coef RMC Type JF Discap. c A116080P1 olyester: 0.01 pf £20%, 50 VDCW R27 3R152P203J Composition: 20K ohms 5%, 1/4 w. P3 19A115659P7 ﬁgx;:icgg:gzgé‘(i):{ed wiring: 4 contacts; sim to
ru . PPM, A *
o8 0 PPM c7 19A134202P6 Tantalum: 22 pf +20%, 15 VDCW. c8 19413420206 Tantalum: 22 pf $20%, 15 VDCW. R28 19A700106P85 Composition: 8.2K ohms +5%, 1/4 w.
c11 19A116656P15J0 eramic disc: 1 + : * e me - == e c e~
g pp:.c se 5 Pf £5%, 500 VDCW, temp coef c1o 5491601P126 Phenolic: 2.2 pf 5%, 500 VDCW. e 19a134202P114 Tantalum: 1 uf £10%, 35 VDCW. R29 19A700106PS9 Composition: 1.8K ohms 5%, 1/4 w. TRANSISTORS
c11 19A700005P2 Polyester: 1500 pf +10%, 50 VDCW. R31 19A700106P71 Composition: 2.2K ohms 5%, 1/2 w. S:d 19A134402P1 N Type, field effect.
Q2
Cl1 19A116656P15J0 Ceramic disc: 15 pf 5%, 500 VDCW, temp coef c13 19A116656P22J0 Ceramic disc: 22 pf £5%, 500 VDCW, te
H +5%, » mp coef .
0 PPM. 0 PPM. Cll 19A116656P22J0 Ceramic disc: 22 pf #5%, 500 VDCw, temp coef c12 19A700005P4 Polyester: 3300 pf +10%, 50 VDCW.
0 PPM, ’ - === - - - = TEST POINTS - = = = = = = = == Q3 19A115910P1 Silicon, NPN; sim to Type 2N3904
c12 19A134202P6 Tantalum: 22 pf +20%, 15 VDCW. cl4a 19A116655P7 Ceramic disc: 150 pf +20%, 1000 VDCW; sim to c13 19A116080P1 Polyester: 0.0l pf +20%, 50 VDCW. . ’ !
RMC Type JF Discap. e o e - - - - DIODES AND RECTIFIERS - = = - _ TP1 19B211379P1 Spring (Test Point).
e e o = = = = JACKS AND RECEPTACLES = = = = = = . - - cl4 19A116080P13 Polyester: 0.0022 pf +20%, 50 VDCW. - = - = e === = =RESISTORS =~ = = = = = = = = =
CKS A C C15 19A116656P22J0 Ceramic disc: 22 pf 5%, 500 VDCw, temp coef i1+
" 104941920 ks sim o National Tel. (Part of Shield and o DPM. CR1 19A115775P1 Silicon, fast recovery, 225 mA, 50 PIV. c15 19A134202P114 Tantalum: 1 uf £10%, 35 VDCW. - = = = = = = = INTEGRATED CIRCUITS - = = = = = = R1 194700106932 Composition: 51 ohms 5%, 1/4 w.
; . cl6
assembly). 17 1oAL3420206 . L 22 ot 4208, 15 VD CR2 4037822P1 Silicon, 1000 mA, 400 PIV. cl6 19A116080P1 Polyester: 0.0l pf +20%, 50 VDCW. ul 19A116787P2 l.miiggx‘;é g:l;:iighmui:;ggc—nemdulator: sim to R2 194700106P 15 Composition: 10 ohms +5%, 1/4 w.
antalum: n » Ww. . and *
e e e e - INDUCTORS = = == = = = = = = CR3 19A116052P2 Silicon, hot carrier: Fwd, drop .410 volts max. c17 R3 19A700106P 32 Composition: 51 ohms #5%, 1/4 w.
e c = @ = = = = DIODES AND RECTIFIERS = = = = = = . A906 TRANSMITTER MIXER BOARD 5 ion:
L1 (Part of printed board 19C330534P1). (o) CTIFI o — = = - = = - JACKS AND RECEPTACLES - - = - = = c18 19A134202P6 Tantalum: 22 puf +20%, 15 VDCW. 19032884363 R4 19A700106P15 Composition: 10 ohms #5%, 1/4 w.
. ) CR1 19A134208P1 Silicon; sim to MV 109. R6 3R152P513J Composition: 51K ohms 5%, 1/4 w.
L3 19B209677P601 f.;i;' RF: 0.018 ph ind., %5%; sim to Paul Smith J1 19A701785P1 Contact, electrical. (Quantity 4). - = = = = = = = DIODES AND RECTIFIERS - - = = - = ARL 10A134511P2 Integrated circuit, linear: Dual OP AMP; sim to ’
w e @ e = ®wwoeo-=]INDUCTORS = = = = = = = = = = J2 19A130924G1 Connector, receptacle: coaxial, jack type; sim to| LM258N, 8 Pin Iuniéip Pack'age. ! R7 194700105P91 Composition: 15K obms £5%, 1/4 w.
N ; . 5 . s CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
L5 19B209677P601 Coil, RF: 0.018 ph ind., #5%; sim to Paul Smith Cinch 14H11613. thru R8 19A700106P63 Composition: 1K ohms #5%, 1/4 w
Lu-2, Ll 19B209420P105 Coil, RF: 0.22 ph +10%, 0.14 ohms DC res max; CRS : ’ :
sim to Jeffers 4416-5. e e e e e e e - -REIAYS =~ -~ e == === - - - - === - -CAPACITORS - = = = = = = = = RO 3R152P433J Composition: 43K ohms #5%, 1/4 w.
e e m e == === =PLUGS - = = =~ = = = =~
e e mem-====PLUGS = ==~ ==~~~ L2 19B209677P504 Coil, RF: 0,054 ph ind ; si i cl 19A116656P10J0 Ceramic disc: 10 pf 0.5 pf, 500 VDCW, temp coef iti
s : . n nd., 15%; sim to Paul Smith . . - = = ’ ’ R10 3R152P620J Composition: 62 ohms 5%, 1/4 w.
. L LM=2. Kl 194700061P1 Hermetic sealed: 180-341 ohms coil res, 8-16.3 Pl 19A700102P1 Connector, printed wiring: 3 contacts; sim to O PPM. ’
Pl 19A700102P1 Connector, printed wiring: 3 contacts; sim to VDC; sim to GE 3SAV1760A2, CP Clare HFW-1201558, thru Molex 09-52-3031. R11 19A700106P 101 Composition: 39K ohms +5%, 1/4 w
Molex 09-52-3031. L3 1082094209101 Coil, RF: 0,10 uh +10%, 0.08 obms DC res max; or Potter-Brumfield HCM6160. P3 c2 19A116655P7 Ceramic disc: 150 pf #20%, 1000 VDCW; sim to : atld .
o2 (Part of W1) sim to Jeffers 4416-1. :gd RMC Type JF Discap. R13 19A700106P111 Composition: 100K ohms #5%, 1/4 w.
. mm - - - == - TRANSISTORS = = = = = = - - =
L4 19B209420P 105 Coil, RF: 0.22 uh +10%, 0.14 ohms DC res max; -=-<-=-====+==-<INDUCTORS = = = = === == R14 3R152P154J Composition: 150K ohms +5%, 1/4 w
i fors 4416-5. . ca 19A116080P1 Polyester; 0.0l pf +£20%, 50 VDCW. ’ .
e e e - - - - TRANSISTORS = - ~ - = = = = = sim to Jeffers 44165 Ll 19B209677P501 Coil, RF: 0,018 ph ind., ¥5%; sim to Paul Smith s 19A118223P1 Silicon, PNP; sim to Type 2N3640. :
@ 19370601291 Silicon; NPN L5 19B209677P603 Coil, RF: 0.031 ph ind., #5%; sim to Paul Smith LM-2, Q2* €5 19A134202P6 Tantalum: 22 pf $20%, 15 VDCH. - = = = - - - INTEGRATED CIRCUITS = = = = = = =
; . LM-2, :
' L2 1982094200105 Coil, RF: 0.22 uh *10%, 0.14 ohms DC res max; In REV A & earlier ce 19A116655P7 Ceramic disc: 150 pf +20%, 1000 VDCW; sim to o1 198209580P 1 Balanced Mixer
Q2* 19A134430P1 Silicon, NPN; sim to CTC Type DHE. L6 19B209677P602 Coil, RF: 0.022 ph ind., #5%; sim to Paul Smith sim to Jeffers 4415-5. 19A115852P1 Silicon, PNP; sim to Type 2N3906. RMC Type JF Discap.
LM-2.
Earlier than REV A: " L9OB209420P105 Coil, RF: 0.22 uh £10%, 0.14 ohms DC e e - -PLUGS === - === === Q3 19A115852P1 Silicon, PNP; sim to Type 2N3906. 7 19A116655P17 g;‘,’;;;edﬁcl‘nsggg pf £20%, 1000 VDCW; sim to 4907 OSCILLATOR MULTIPLIER
H . . ohms 'es max,; .
19A134430P2 Silicon, NPN; sim to CIC Type CD3603. Snto Jotters 4216_5?%' ¥ ! o1 part of Wl & w2 A 19C328218G3
9B209677P50 il, RF 031 ph ind., 5% to Paul Smith (pare o . e e =w=e-=== «RESISTORS = = = = = = = = = c8 19A116656P10J0 ge;;:ic disc: 10 pf *0.5 pf, 500 VDCW, temp coef
- - e e e - e et e ce e L8 19B209677P603 Coil, RF: O, ph ind., ; sim to Paul Sm: X X . @ e e e e m = - -~ CAPACITORS = = = = = = = = =
- - RESISTORS LM-2. P2 19A116659P15 Connector, Erinted wiring: 4 contacts; sim to R1 194700106967 Composition: 1.5K ohms #5%, 1/4 w.
Molex 09-52~3042. cl4 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW. cl 19A134202P8 Tantalum: 15 pf +20%, 20 VDCW.
R1 19A700106P39 Composition: 100 ohms 5%, 1/4 W. L9 19B209677P601 Coil, RF: 0.018 ph ind., %5%; sim to Paul Smith R2 19A700106P32 Composition: 51 ohms %5%, 1/4 w. é‘ig“ _
o LM-2, e e - e e e e e c2 19A115080P1 Polyester: 0.0l uf +20%, 50 VDCW.
R2 19A700106P73 Composition: 2.7K ohms 5%, 1/4 w. TRANSISTORS R3 19A700106P67 Composition: 1.5k ohms 5%, 1/4 W. o L19AT00105P 16 Mica: 20 pf £5%, 500 YDCH ’
o . . : ) . c3 19A134202P8 Tantalum: 15 uf +20%, 20 VDCW.
R3 3R152P202J Composition: 2K ohms #5%, 1/4 w. e e e e ecoceeee=PLUGS = ~® = === === Ql 19A134430P3 Silicon, NPN; sim to CTC Type DHE. RA 194700106932 Composition: 51 ohms 5%, 1/4 w. 18 7489162032 Silver mica: 160 pf £5%, 500 VDCH; sim to s
. : 2 ; c4 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW.
R4 19A700106P73 Composition: 2.7K ohms 5%, 1/4 w. | 31 19A116559P7 Connector, printed wiring: 4 contacts; sim to o o - o - RESISTORS = = = = = = = = = = RS 19A700106P67 Composition: 1.5K ohms 5%, 1/4 w. Electro Motive Type DM-15. y Al ’
and Molex 09~52-3041. - - N [ 19A116655P13 Ceramic disc: 470 pf +20%, 1000 VDCW; sim to
p2 Rl 19A700106P32 Composition: 82 ohms 5%, 1/4 w R6 19A701250P283 Metal film: 7.15K ohms *1%, 250 VDCW, 1/4 w. cle 19A700105P37 Mica: 130 pf 5%, 500 VDCW. RMC Type JF Discap. ’ !
: R .
c20 19A700105P26 Mica: 47 pf #5%, 500 VDCW. c6 19A700105P28 Mica: 56 pf 5%, 500 VDCW.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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SYMBOL | GE PART NO DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART No. DESCRIPTION symeoL | GE PART No. DESCRIPTION
- R e e e e .- - e R P -— e - - - -— e .- - : . * .
c7 19A700105P 34 Mica: 100 pf 5%, 500 VDCW. R3 19A700106P46 Composition: 200 ohms 5%, 1/4 w. R4 19A700106P95 Composition: 22K ohms 5%, 1/4 w. - = = = == = = = - INDUCTORS PLUGS DIODES AND RECTIFIERS R29 19A701250P243 Metal film: 2.5K ohms *1%, 250 VDCh, 1/4 w
: 4 w, Ll 5491736P2 Choke: 240 mh +10% at (1 KHz, 0.5 v), 270 ohms Pl 19A116659P77 Connector, printed wiring: 8 contacts; sim to CR1 4035887P56 Diode, zener: 500 mW, 5.0 v. nominal. R30 19A700105P89 Composition: 12K ohms 5%, 1/4 w.
cs 19A116080P1 Polyester: 0.01 uf +20%, 50 VDCW. R4 19A700106P95 Composition: 22K ohms 5%, 1/4 w. RS 19A701250P269 Metal film: 5.1K ohms 1%, 250 VDCW, 1/4 w DC res max; sim to Aladdin 33:161. ’ Conne 09-52-3091. H B ) o s o o 1
and 3 : + 4 w, CR2 19A116052P2 Silicon, hot carrier: Fwd, drop .410 volts max. eta, m; . ol *l%, N .
co R5 19A700106P39 Composition: 100 ohms *5%, 1/4 w. R6 19A700106P55 Composition: 470 ohms +5%, 1/ L2 10A700024P17 Coil, RF: 2.2 uh +10%, 0.40 ohms DC res max. 3 19A116659975 Comnector, printed wiring: 10 contacts; sim to , .
: 270 oh 5%, 1/4 w R7 19A700106P95 Composition: 22K ohms 5%, 1/4 w. Molex 09-52-3101. CR3 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. R32 19A701250P243 Metal film: 2,5K ohms %1%, 250 VDCW, 1/4 w.
Ccl1 19A116080P1 Polyester: 0.01 uf *20%, 50 VDCW. R6 19A700106P49 Composition: 70 ohms 5%, . L6 19B209420P8 Coil, RF: 0.39 ph #5%, 0.30 ohms DC res max. and 33 19A701250P202 Metal film: 1.02K ohms 1%, 250 vncw 4 w
i : and CR4 a B o ol *1%, ’ .
c12 19A116656P33J0 geramic disc: 33 pf *5%, 500 VDCW, temp coef R8 19A700106P83 Composition: 6.8K ohms +5%, 1/4 w. R8 3R152P513J Composition: 51K ohms *5%, 1/4 w. i e m e e e = = - - TRANSISTORS = = = = = = = = = = " N . " B s
PP, : PIV omposition: ohms +5%, .
H . hms +1 250 VDCw, 1/4 w. CR5* 19A115250P1 Silicon, fast recovery, 225 ma, 50 .
c13 19A116656P10J0 c disc: 10 pf £0.5 pf, 500 VDCW, temp coef R9 19A700106P35 Composition: 68 ohms 15%, 1/4 w. R9 19A701250P303 Metal film: 10.5K ohms £1%, s 1 L8 19820942097 Coil, KF: 0.33 ub 15%, 0.22 ohms DC res max; qL 19A115910P1 Silicon, NPN; sim to Type 2N3904. thru ’ ’ ’ aad
eramic {4 . ’ > . . sim to Jeffers -1J. thru CR8*
o we sonrootosreT Composiion: 960 ohet . WA ¥ - e e @ Earlier than REV A: R36 19A701250P202 Metal film: 1.02K ohms +1%, 250 VDCW, 1/4 w
H . 250 W, 1/2 w. eta. H . *1%, N .
cla 19A116655P13 Ceramic disc: 470 pf +20%, 1000 VDCW; sim to R11 19A700106P49 Composition: 270 ohms 5%, 1/4 w. R11 194701250P311 Metal film: 12.7K ohms 1%, 250 VDCW, 1/ e e e e e e e e e ~DLUGS ==~ == o m - e e e e e - - RESISTORS = = = = = = = = = 19411605202 Silicon, hot carrier: Fwd. drop .410 volts max. ; o e o o
RUC Type JF Discap. 19, 0106P87 Composition: 10K ohms 5%, 1/4.w. R12 19A701250P303 Metal film: 10.5K ohms *1%, 250 VDCw, 1/4 w. i ts; sim t . 1/4 R3 omposition: Lok, .
19A700105P23 Mica 39 pf +5%, 500 VDCH R13 A70! 1l : s . Pl 19A700102P1 gggnicggréngégied wiring: 3 contacts; sim to R1 19A700106P43 Composition: 150 ohms #5%, 1/4 w. LGS
c15 : ’ : i ;1. h 1/4 w. e ~52= . i, A,
16 sa016017126 shenolic: 2.2 pf 5%, 500 VOCH R14 19A700106P35 Composition: 68 ohms 15%, 1/4 W. R13 3R152P132J Composition: 1.3K ohms £5%, 1/ inted wiring: 4 contacts; sim t R2 3R152P912J Composition: 9.1K ohms +5%, 1/4 w. . e oim - = = = - = - - INTEGRATED CIRCUITS - = - = = = =
enolies 2. ’ ) : /4 w. p2 19A116659P7 Connector, printed wiring: contacts; sim to Pl 19A116659P6 Connector, printed wiring: 6 contacts; sim to )
56P8J0 Ceramic di 8 pf +0.5 pf, 500 VDCw, temp coef R15 19470010587 Composition: 10K ohms £5%, 1/4 w. R 194701250339 Metal film: 24.9K ohms :l%, 250 VOCW, 1/4 w Molex 09-§2-3141. R3 3R152P112J Composition: 1.1K ohms #5%, 1/4 w. and Molex 09-52-3061. ! ul 19A134305P68 gigzzgl, ?g:z:igggzii:nB;; ngzgigl(thh Direct
c17 19A116656P8J eramic disc: 8 pf 0.5 pf, , . 1/a w, oo : . .
0 PP, R25 194700106P29 Composition: 39 ohms 5%, 1/4 w. R1s 194700106891 Composition: 15K ohms 5%, 1/4 w Ra* 19A700106P 63 Composition: 1K ohms 5%, 1/4 w. 2 134097P208 Digital, Binary Up/Down Counter: Identification
: W, t £ and R16 19A701250P269 Metal film: 5.1K ohms 1%, 250 VDCw, l/4 w. - === === === TRANSISTORS - = = = = = = = = @ - e - e« = =-TRANSISTORS = = = = = = = = = = u 19A gi al, inary Up/Down Cou H
cls8 19A116656P10J0 Ceramic disc: 10 pf +0.5 pf, 500 VDCW, temp coe: R26 In REV A & earlier: and No. 4516.
0 PRI R17 19A701250P 307 Metal film: 11.5K ohms *1%, 250 VDCWw, 1/4 w. Q1 19A134402P1 N Type, field effect. . i 620 obms 5%, 1/4 ¥ Q1 19A115910P1 Silicon, NPN; sim to Type 2N3904. u3
and 3R152P621J Composition: ohms s . and
c19 J 19a116655P7 Ceramic disc: 150 pf +20%, 1000 VDCW; sim to . X obms +1%. 250 VDCW, 1/4 w. @2 b3 e e e e e e e ICOMS = = == - = ===
RMC Type JF Discag. 2908 AUDIO PROCESSOR R18 19A701250P347 Metal film: 30.1K o +1%, ’ CESISTORS RS 3R152P621J Composition: 620 ohms 5%, 1/4 w. sxasos woor JoAL30s05025 o 1con I
o : 4w, sesmmmmm-- smmeseses 3 19A115852P1 Silicon, PNP; sim to Type . .14, .
c21 19A116655P7 Ceramic disc: 150 pf +20%, 1000 VDCW; sim to 19C330515G1 R19 19A700106P73 Composition: 2.7K ohms 5%, 1/4 w 26 194700105963 Composition: 1K ohms £5%, 1/4 . Q: , B
RMC Type JF Discap. R20 19A700106P89 Composition: 12K ohms #5%, 1/4 w. R1 3R152P200J Composition: 20 ohms 5%, 1/4 w. thru Q4 19A115910P1 Silicon, NPN; sim to Type 2N3904. 19B233192G2 Synthesizer Cover.
. R8
c22* 19A700013P11 Phenolic: 0.68 pf 5%, 500 VDCW. Added by REV A. AR1 19A116754P2 Integrated circuit, linear; sim to MC1458SP1 High Y h 1/4 w. R2 19A701250P219 Metal film: 1.5K ohms *1%, 250 VDCW, 1/4 w. s 19A115852P1 Silicon, PNP; sim to Type 2N3906. Y902 19A137763G43 Reference ICOM. 5 PPM, 9.6 MHz.
Slew Rate OP AMP. Rz 19A7001067111 Composition: 100K ohms £5%, 1/ R9 19A700106P89 Composition: 12K ohms 5%, 1/4 w. s
c23 19A700105P23 Mica: 39 pf 5%, 500 VDCW. R23 19A701250P69 Metal film: 51.1 ohms +1%, 1/4 w. R3 19A701250P 146 Metal film: 294 ohms %1%, 1/4 w. and Q6 19A115910P1 Silicon, NPN; sim to Type 2N3904. _ MISCELLANEOUS = = = = = = = =
- - R10 e e - - -
c24 19A700013P12 Phenolic: 0.82 pf 5%, 500 VDCw. - = = = = = = = = CAPACITORS - - - - - R24 19A701250P277 Metal film: 6.19K ohms +1%, 250 VDCW, 1/4 w. R4 19A701250P170 Metal film: 523 ohms *1%, 1/4 w. 2.7K oh 5%, /8 Q7 19A115852P1 Silicon, PNP; sim to Type 2N3906. 19823288951 Ground strap (Used on 4802, A903, A905-A907
. R11 19A700106P73 Composition: . ohms » w. thru . N » N
ez 1omz09stape EF “onasen 167-0305-108. T oo Vv SimEe @ 1911665587 S Type I biscep. D Cks 1000 VDCR: Sim to R25 19A701250P237 Metal film: 18.7K ohms £l%, 250 VDCW, 1/4 w. RS 19A701250P131 Metal film: 2.05 ohms 1%, 1/4 w. Q@ A910 & a911).
E.F. Johnson 187-0303-105. thru RMC Type J. scap. and R12 3R152P203J Composition: 20K ohms #5%, 1/4 w. hreaded. (Located A901)
c26 19A116656P12J0 Ceramic disc: 12 pf 5%, 500 VDCW, temp coef c3 R26 3R152P511J Composition: 510 ohms £5%, 1/4 w. R6 th;u Q10 19A115910P1 Silicon, NPN; sim to Type 2N3904. 19A143578P206 Spacer, threaded. cated on .
: ) ) R2
0 PPM. c4 19A134202P6 Tantalum: 22 uf #20%, 15 VDCW. R27 19A701250P260 Metal film: 4.1K ohms %1%, 250 VDCw, 1/4 w. R7 19A701250P109 Metal film: 121 ohms 1%, 1/4 w. 1/a Q11 19A116818P1 N Channel, field effect; sim to Type 3N187. 19A701332P4 igggiator, washer: nylon. (Used with Ql on
R24 19A700106P99 Composition: 33K ohms *5%, W, .
c27 19A116656P22J0 Ceramic disc: 22 pf +5%, 500 VDCW, temp coef 5 19A116080P206 Polyester: 0.068 pf +5%, 50 VDCW, . Metal film: 75.0 ohms +1%, 1/4 w.
0 PPM. ’ ’ ¢ 0,033 ue :5%’ 50 voCH R28 19A700106P15 Composition: 10 ohms 5%, 1/4 w. RO 19A701250P85 eta s e - RESISTORS - — - = = e o= - 203707205 Button plug. (Located on ABUS-ABOS, AS1O & AS11).
cé 19A116080P204 Polyester: 0.033 p ’ . : + 4 w. R10 19A701250P83 Metal film: 71.5 ohms +1%, 1/4 w. - = = = = = = - INTEGRATED CIRCUITS - - = - = - =
c28+ 194700013p7 Phenolic: 0.33 pf £5%, 500 VDCW. Deleted by . . 1000 VDCW; sim to R28 19AT0010671LY Gomposition: 100K ohms 3%, 1/ Rl 19A700108P57 Composition: 560 ohms 5%, 1/4 w. 19822752461 Can. (Used with Z1 & 22 on A904A & A904B).
REV A. cs 19A113655P7 ﬁ:é‘;‘;;;’ii"bisiiﬁ pf £20%, ; R11 19A701250P85 Metal film: 75.0 ohms #1%, 1/4 w.
ul 19A134305P68 Digital, Synchronous 4 Bit Counter (With Direct
DIODES AND RECTIFIERS 9A134202P5 Tantal 3.3 pf £20%, 15 VDCW - = = = = = = = -~ THERMISTORS = = = = = = = = = R12 19A701250P83 Metal film: 71.5 ohms *1%, 1/4 w. clear):’ Identification No. 74LS161. R2 19A700106P43 Composition: 150 ohms #5%, 1/4 w. 19B232897P1 Shield. (Located on A906).
e - [ - co 19A1. antalum: 3.3 p ’ .
: ms ode blue; sim u2 19A134097P11 Digital, Dual "D" Flip-Flop With Set/Reset: R3 3R152P912J Composition: 9.1K ohms #5%, 1/4 w. 19A137795P1 Shield. (Located on A907).
CR1 19A116052P1 Silicon, hot carrier: Fwd. drop .350 volts max. c11 19A115080P205 Polyester: 0.047 uf 15%, 50 VDCW. RT1 5490828P54 {ge;:iigg:;duiorggzlsgég?é-igfor c ue; o e e e e = - - TRANSFORMERS = = = = = = = = = Identif{cation No. 4013. ’
W R4 3R152P112J Composition: 1.1K ohms 5%, 1/4 w. 19C328642P1 Support. (A909).
- c12 19413420295 Tantalum: 3.3 pf £20%, 15 VDCW. T2 19C328732G2 Transformer. Includes: u3 19A134097P2 Digital, Quad 2-Input Nor Gate: Identification
ToTooToooTmmemR T 3 19A116656P6J0 Ceramic disc: 6 pf 0.5 pf, 500 VDCW, temp coef - - = = - = = - INTEGRATED CIRCUITS - - = = = = = L No. 4001. RS 3R152P621J Composition: 620 ohms 5%, 1/4 w. 19B800608P377 Rivet. (Secures A909 board to support).
. cl1 : . ’ ’ 5495352P25 Tuning slug. )
Lax 198209420P 105 c911{ Rg;ffg;§24:?6f§g%’ g;i:t::mgyDgE;e: e 0 pPu. ul 19A134097P52 Digital: Quad Bilateral Switch (Improved W 19A134097P11 Digitai, Du:l “:“ F}ég;?lop with Set/Reset: R6 19A700106P53 Composition: 1K ohms *5%, 1/4 w. 19A143807P1 Shield. (Located around Tl & T2 on A909).
sim to . . "
H i No. 4066. Identification No. .
hms DC max cla 19A134202P5 Tantalum: 3.3 pf £20%, 15 VDCW. CPA016AE); Tdentification Mo A910 DIVIDE BY N COUNTER BOARD R7 19A700106P71 Composition: 2.2K ohms #5%, 1/4 w. 19823319262 Cover.
L5 19A700024P25 Coil, RF: 10.0 uh *10%, 3.70 ohms res . 19C328194G3 us 19A134097P208 Digital, Binary Up/Down Counter: Identification N
; 4 ph #5%; sim to Paul Smith LM-2 cs 19A134202P14 Tentalum 1 uf 2208, 35 VDON. A909 VCO & FILTER BOARD 19C328194G4 No. 4516. R8 3R152P203J Composition: 20K ohms 5%, 1/4 w. 19A701332P1 ,{33‘3‘““1’& Y herfxsogylgill;%(gxs:ezeg;thagfgz o
L7* 19B209677P604 goil, RF: 0,054 ph *5%; . . 1t 1205, 35 VYDCW A909A  19C328183G2 - REV A . . . thru A911’ Q Q2 on , N
eleted by REV A. Clé* 19A134202P12 Tantalum: 3 » . A909B 19C328183G3 - REV A APACITORS ue 19A134097P2 Digital, Quad 2-Input Nor Gate: Identification R10 ).
i o) -mm e~~~ No. 4001.
L81 19B209595P513 Coil, RF: variable; sim to Paul Smith SK-618-1. Earlier than REV A: - ALl 19A700106073 Composition: 2.7K ohms 5%, 1/4 W.
and R +5%. 50 VDCW e e e - == = = - —CAPACITORS = = = = = = = = = [3 19A116080P1 Polyester: 0.0l pf +20%, 50 VDCW. v 19A134097P23 Digital, Dual J-K Master-Slave Flip-Flop: Ident-
L82 19A116080P204 Polyester: 0,033 pf 5%, . 208, 15 VDCN ification No. 4027. R12 19A700106P89 Composition: 12K ohms 5%, 1/4 w.
B ; sim to Erie 2 19A134202P6 Tantalum: 22 pf £ . a
183 19B209595P507 Coil, RF: variable; sim to Paul Smith SK=618-1. €z 1941160809216 Polyester: 0.0068 uf 5%, 50 VDCH. c 19411619271 gi;:mégécrgi?l wE $20R, SO VDCH; sim to ° . 0 VDCW us 19A134097P208 Digital, Binary Up/Down Counter: Identification 323
. s . c3 19A116080P1 Polyester: 0,01 pf +20%, 5 . and No. 4516.
L84 19B209577P602 Coil, RF: 0,022 ph 15%; sim to Paul Smith LN-2. c1s 19A116655P20 g:;a;;gedjicsiséggo pf +20%, 1000 VDCWw; sim to c2 19A134202P6 Tantalum: 22 pf +20%, 15 VDCW. 19413420206 rantal 22 pf +20%, 15 VDCW U9 R14 19A700106P67 Composition: 1.5K ohms +5%, 1/4 w.
: ) c4 A antalum: m B .
L85* 19B209420P107 Coil, RF: 0.33 ph %10%, 0.22 ohms DC res max; . V. A91L REFERENCE COUNTER BOARD a1 L19A700106963 Composition: 1K obms 45%, 1/4 w.
sim fo Jeffers 4416-7K. Added by REV A, c19 19A134202P5 Tantalum: 3.3 pf £20%, 15 VDCW. c3 19A134202P5 Tantalum: 3.3 pf $20%, 15 VDC o L9AT00105P46 Mica: 270 pf 5%, 500 VDCH. iecszaisrct 5 s >
: : c3 RL 19A700106P73 Composition: 2.7K ohms %5% w.
L86* 19B209677P606 Coil, RF: 0.077 uh £5%; sim to Paul Smith Lu=2. c21 19A134202P 14 Tantalum: 1 uf +20%, 35 VDCW. c13 19A700105P28 Mica: 56 Pf 5%, 500 VDCW cs LoA11619257 Coramic: 330 pf 103, 50 VDCW; sim to Erte 8101- 6 s "
ed by . . A050-W5R-331K. 7 (o] osition: 3.3K ohms 15% LN
c22 19A134202P6 Tantalum: 22 pf +20%, 15 VDCW. cla 19A700105P 27 Mica: 51 pf 5%, 500 VDCW. A . e CAPACITORS - - = - o o oo - 17 104700106075 omp ,
R R ;6 00 VDCH. c7* 194116192P1 Ceramic: 0.0l pf £20%, 50 VDCH; sim to Exie R18 19A700106P89 Composition: 12K ohms 5%, 1/4 W.
-~ e - ee-=---=-PLUGS - -~~~ DIODES AND RECTIFIERS - = = = = - c15 19A700105P 30 Mica: 68 pf 5%, 5 thru 8121 SPECIAL. Deleted by REV C. c1 19A116080P 1 Polyester: 0.01 uf +20%, 50 VDCW. ’
[ .
Pl 19A700102P1 Connector, printed wiring: 3 contacts; sim to oIV cleé 19A700105P41 Mica: 180 pf +5%, 500 VDCW. Cl2* 2 19413420206 Tantalum 22 uf £20%, 15 VDCW. R19 19A700106P73 Composition: 2.7K ohms #5%, 1/4 w.
and Yolex 09-52-3031. CRL 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. ; W. c13 19A700105P46 Mica: 100 pf 5%, 500 VDCH. R20 19A700106P75 Composition: 3.3K ohms #5%, 1/4 w.
by and c17 19A700105P23 Mica: 39 pf 15%, 500 VDC s e otm o o cs LoAL1619281 Coramic: 0.01 pf £20%, 50 VDCW; sim to Erie > y
i ; CcR2 ica: . 4 19A116192P1 Ceramic: 0.01 pf £20%, 5 3 sim to Brie 8121 SPECIAL. 19A700106P69 Composition: 1.8K ohms 5%, 1/4 w.
P3 19A116659P6 Connector, printed wiring: 6 contacts; sim to e oo c18 19A700105P41 Mica: 180 pf #5%, 500 VDCW g:d 801 SPECIAL. Deleted'by REV C. R21 mp: ’
Holex 09-52-5061. TTTtoTToTmotE c19 19A700105P16 Mica: 20 pf 5%, 500 VDCW. Cl5+ c4 19A116080P 1 Polyester: 0.0l pf £20%, 50 VDCW. R22 19A700106P85 Composition: 8.2K ohms +5%, 1/4 w.
— TRANSISTORS = = = = = = = = = Pld 19A116659P7 s::::cggfénggzied wiring: 4 contacts; sim to c20 19A116192P2 Ceramic: 470 pf *20%, 50 VDCW; sim to Erie Cl16 19A116192P7 Cer:migéo_ggg ggliIO%' 50 VDCW; sim to Erie cs 19A134202P6 Tantalum: 22 pf +20%, 15 VDCW. R23 19A700106P 57 Composition: 1.5K ohms #5%, 1/4 w.
TToTTTTTT an 308k -WSR-471M. 8101- -331K. ) .
; sim to 3N187 P2 8;: 8111405045 cé 19A116655P8 Ceramic disc: 150 pf +10%, 1000 VDCw; sim to R24 3R152P621J Composition: 620 ohms #5%, 1/4 w.
Ql 19A116818P1 N Channel, field effect; sim to . STORS = = = = = = = = Cc17* 194116192P2 Ceramic: 470 pf +20%, 50 VDCW; sim to Erie RMC Type JF Discap.
- 19A11620193 Silicon. NPN - = = = = = = = = = TRANSISTO! - = = — = = = DIODES AND RECTIFIERS - - - = = = = thru 8111-A050-W5R-471M. Added by REV C. " w“ 100 pf 5%, 500 VDO R25 19A700106P77 Composition: 3.9K ohms #5%, 1/4 w.
’ ’ c24% c7 194700105P ca: , .
and Ql 19A115910P1 Silicon, NPN; sim to Type 2N3904. . sim to MV109. R26 19A700106P 67 Composition: 1.5k ohms 5%, 1/4 w.
Q3 ?:3 19413420801 Silicon, capacitive; sim to . cs 19A116080P103 Polyester: 0.022 pf +10%, 50 VDCW. and ’
- = - RESISTORS = = = = = = - = = - - = - - -RESISTORS - =~ = = = = = = = - CR3 = - - = - = - DIODES AND RECTIFIERS - = . and
.. _——- - 5.0 v. nominal co 19A116080P113 Polyester: 0.0022 pf £10%, 50 VDCW. 12K obus +5%, 1/4 w
mA, 50 PIV. 1 4036887P56 Diode, zener: 500 mW, 5.0 v. . 194700106989 Composition: ohms + .
R1 19A700106P77 Composition: 3.9K ohms 5%, 1/4 w. R1 3R152P512J Composition: 5.1K ohms +5%, 1/4 w. Sﬁ: 19A115250P1 Silicon, fast recovery, 225 N CR ’ . 410 volts max clo 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW. R28 E
R2 19A116052P2 Silicon, hot carrier: . drop . v .
R2 3R152P622J Composition: 6.2K ohms 5%, 1/4 w. R2 19A134594P6 variable, cermet: 5K ohms +10%, 0.5 w. CR5 f;‘nd B e 19A116080P113 Polyester: 0.0022 pf 10, 50 VDCW.
and CR3
N c12 19A700002P19 Ceramic, disc: 33 pf 15%, 50 VDCW.
and
Cc13

Changes in the equipment to improve performance or to simplify circuits are identified by a “Revision
Letter,” which is stamped after the model number of the unit. The revision stamped on the unitincludes all
previous revisions. Refer to the Parts List for descriptions of parts affected by these revisions.

REV. A

REV. A

REV. B

REV. C

REV. A

REV. B

REV. C

REV. D

REV. A

REV. A

REV. B

REV. A

REV. A

REV. A

REV. A

PRODUCTION CHANGES

- Reference Counter 19C328197Gl, G2

To facilitate manufacturing.

Divide By "N" Counter 19C328194G3

Incorporated in initial shipment.

To improve operation.

To improve channel selection operating speed.
Cl4 and C15.

Changed R4.

Added C17-C24.

Phase Detector 19C328230G1l

To improve operation at high end of temperature range.
Changed R16.

To assure frequency lock when unit is first turned on.
Q2 and R21,

To extend VCO voltage range to improve operation when used in

RCC/IMTS Applications,

To improve operation of Phase detector.
R21 was:

Changed R21.

19A700106P91 composition, 15K ohms *5%, 1/4 Watt.

Oscillator/Multiplier 19C328218Gl, G3

To increase power output.

board.

Added C22, L85 and L86 to Group 3 board.

Transmit Amplifier Board 19C330533Gl

To

increase power output level.

facilitate manufacturing.

was:
was:
was:

Changed Q1 and Q2.

Changed Ql, R4 and R5.
19A134402P1, N Type, Field Effect.

19A700106P15, composition 10 ohms 5%, 1/4 Watt.
3R152P513J, composition 15K ohms +5%, 1/4 Watt.

Audio Processor 19C330515

To increase deviation of collect and group tones.

(See also change to System board).

Frequency Doubler 19C330510Gl, G2

Incorporated into initial shipment,

VCO and Filter Board 19C328183G2, G3

To add margin to receiver attack time.

Mother Board 19D430852G1l

To improve operation.

Added R9.

Changed diodes CR5 through CR8.

Deleted C7-Cl2,

Deleted C28, L7 and L4 from Group 3
Changed L7,

Changed C16.

Added CR4 and CR5.



