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SPECIFICATIONS *

GENERAL

FCC Filing Designation:
Frequency Range:

Battery Drain
Receiver Squelched
Receiver Rated Audio
Transmit

Duty Cycle (EIA):
Standby
Receive
Transmit

Battery Life:
Rechargeable Battery
Dry Battery

Maximum Frequency Spacing:

LBI-4032

ES-33-A

148-174 MHz

5 milliemps @ 14.5 VDC
20 milliamps @ 14.5 VDC
190 milliamps@ 13.5 VDC

80%
10%
10%

One 8-hour day
Five 8-hour days

0.4%

TRANSMITTER

RF Power Output:

Spurious and Harmonic
Emission:

Modulation Deviation:

Frequency Stability:

Audio Response:

Transmitter Audio
Compression:

* These specifications are intended primarily for the use of the serviceman.

1 watt minimum at
13.5 VvDC

-45 dB

0 to *5 kHz
+0.0025% from
-30° C to +60° C,
+25° C Reference
Per EIA

Controlled compres-
sion range of 20 dB.

RECEIVER

Channel Spacing: 30 kHz
Sensitivity:

EIA 12-dB SINAD 0.30 pv

20-dB Quieting 0.40 pv

Noise Squelch 0.20 pv
Selectivity:

EIA 2-Signal

(30-kHz channels) -70 dB

Frequency Stability:

Modulation Acceptance:

Spurious and Image
Rejection:

Audio Response:

Audio Output:

appropriate Specification Sheet for the complete specifications,

+0.0025% from
~30° C to +60° C
+25° C Reference

H

+6 kHz

-70 dB

Within +2 and -8 dB of
6 dB/octave de-emphasis,
300 to 3000 Hz

100 mW at less than
10% distortion

Refer to the
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OPTIONS

LBI-4032

A Lapel Speaker
[fg & Option 5994
Gutter Mount Antenna

Option 5982
(Also requires Option 5995)

Leather Carrying Case
s Option 5991
(Option 5980 with Tone)

Antenna Connector
Option 5995

Earpiece
Option 5992

Flexible Wire Antenna Six-Unit Charger Single-Unit Charger
Option 5996 Option 5987 Option 5986

ELECTY RO

O

5

iv
Battery Charging Rack
Option 5979

o




DESCRIPTION

The General Electric Pocket Mate Per-—
sonal transmitter-receiver is a compact,
high performance two-way FM radio designed
for operation in the 148 to 174 megahertz
range. The audio section of the transmitter
contains a compressor circuit to assure pro-
per operation over a wide range of voice in-
put levels. In the receiver, maximum pro-
tection against interference is provided by
a high IF crystal filter. Both the trans-
mitter and receiver are transistorized for
added reliability and low battery drain.
Power for the radio is supplied by two re-
chargeable nickel-cadmium batteries or two
easily-replaceable mercury batteries,

The Pocket Mate is housed in a one-
piece, stainless steel case for maximum pro-
tection. All operating controls are con-—
veniently located on the top side of the
radio. The collapsible 18~inch antenna
swings down along the side of the case for
ease of carrying or for short range commun-
ications. When operating the radio with an
external antenna, the collapsible antenna
should be removed.

Auxiliary jacks are provided for an
earphone, lapel speaker, external antenna,
battery charger and other accessories.

OPERATION

Before operating the radio, check to
see that the batteries have been correctly
installed. When using the collapsible an-
tenna, make sure that the antenna is in an
upright, fully extended position for maxi-
mum range.

TO RECEIVE A MESSAGE

1. Turn the SQUELCH (SQCH) control so
that the white dot is visible.

2. Turn the VOLUME-OFF control clockwise
until a hissing sound is heard in the
speaker.

3. Turn the SQUELCH control clockwiée
until the his=sing sound just fades out.

Squelch Volume

Figure 1 - Control Panel
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4, In radios equipped with a Frequency
Selector switch (F1-F2), select the
proper frequency. You are now ready
to receive messages from other radios
in your system.

TO SEND A MESSAGE

1. Turn the radio on as described in TO
RECEIVE A MESSAGE.
2. In two-frequency radio, select the

proper frequency.

3. Holding the radio so that the antenna

is vertical, press the Push-To-Talk
button to put your transmitter on the
air. Identify the unit you are call-
ing and identify yourself. Release
the Push-To-Talk button as soon as you
stop talking so that you can receive
an answer to your call. Your receiver
will operate only with the button re-
leased. After you receive an answer,
complete your message.

NOTE

The audio compressor circuit in the
Pocket Mate maintains the proper
voice level whether you hold the
microphone an inch away from your
mouth or an arm's length away.
However, the closer you hold the
microphone, the less background
noise will be picked up. In

noisy locations, therefore, hold
the microphone about an inch away
from your mouth. Always speak in a
normal tone of voice.

To turn the radio off, turn the VOLUME-
OFF control counterclockwise until it
clicks.

FOR POCKET MATES WITH THE TONE DECODER
OPTION:

e To disable the decoder, move the Reset
Switch to the right (away from antenna).
This enables you to hear all calls on
your channel, and permits you to moni-
tor the channel before sending a mes-
sage. Always disable the decoder when
sending and receiving messages, and
when adjusting the VOLUME and SQUELCH
controls.

e To activate the decoder, move the Re-
set Switch to the left (towards anten-
na). This keeps your receiver silent
until your tone code is transmitted.

When the SQUELCH control is adjusted
for critical squelch and the Reset switch
in the left position, the decoder will
automatically reset itself after each mes-—
sage received. If automatic resefTfing is

not desired, leave the SQUELCH control in
the off position (unsquelched).

With the
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radio unsquelched, the decoder must be re-
set after each message by slowly moving
the Reset switch to the right position and
then back to the left position.

OPERATING TIPS

The following conditions will tend to
reduce the effective range of the Pocket
Mate when sending and receiving messages,
and should be avoided whenever possible.

1. Operating the unit in low areas of the
terrain.

2. Standing under power lines or bridges.

3. Operating the unit inside of steel build-
ings, ships, or building constructed
with steel frames.

4. Obstructions such as mountains or build-
ings between the person sending and the
person receiving the messages.

In areas where the transmission or
reception is poor, first check to see if
the antenna is fully extended. Then hold
the unit so that the antenna is vertical.
If this doesn't help, move to a new loca-
tion - preferably to a higher area con-
taining less obstructions. This provides
a clearer path for the radio waves to fol-
low.

When poor reception is the result of
extreme distance, the reception may be
improved by turning the SQUELCH control
to the left (counterclockwise). However,
more noise may be heard.

ADJUSTMENT
TRANSMITTER & RECEIVER ALIGNMENT

The alignment of the transmitter and
receiver is described in detail on the
ALIGNMENT PROCEDURE Diagrams (see Table of
Contents).

AUDIO BIAS ADJUSTMENT

Audio Bias Control R52, on the Audio-
Squelch Module has been set at the factory
and should not require adjustment unless
an audio PA transistor (Q17 or Ql18) is
changed. If adjustment is required, use
the following procedure.

1. Connect a 100-ohm load resistor across
the PA output. (A convenient method
for making the connection is shown on
the Receiver ALIGNMENT PROCEDURE).

2. Connect an oscilloscope across the 100~
ohm load resistor.

3. Apply a 1000 uV on-frequency signal,
modulated with 1000 Hz at 3.3-kHz devi-
ation, to the antenna jack.

OPERATION

4. Adjust Bias Control R52 for symmetrical
limiting on the peaks of the audio sine
wave, Set the VOLUME control at the
threshold of compression.

MAXIMUM SQUELCH ADJUSTMENT

Maximum Squelch Adjustment R45, on the
Audio-Squelch Module, has been set at the
factory and will not require adjustment un-
less circuits of the Lo IF Amplifier are
changed. 1In this case, use the following
procedure,

1. Set R45 to maximum clockwise position.
2, Insert signal for 20 dB quieting.

3. Adjust SQUELCH Control R57 for maximum
squelch.

4. Adjust R45 until squelch just opens.

MAINTENANCE
SERVICING THE UNIT

If the Pocket Mate should begin to
operate improperly, the first thing to sus-
pect is run-down batteries. If a new set of
mercury batteries or freshly recharged nick-
el-cadmium batteries does not restore the
radio to its normal operating condition, re-
fer to the Troubleshooting Diagrams and
other service procedures contained in this
manual for help in isolating and correcting
the problem.

BATTERY INFORMATION

The Pocket Mate can be operated with
either of the following types of batteries:

GE Part
Number

Battery Type Equivalent

Rechargeable
nickel-cadmium|19B201713-P2

8-volt mercury(19A116083-P1|{Mallory
317515~-6

The radio should be placed into opera-
tion as soon as possible after receiving
shipment. ' If the unit has to be stored for
several months, remove the batteries and
store them separately in a cool, dry place.
Both the mercury and nickel-cadmium batter-
ies may be stored for long periods without
damage. However, nickel-cadmium batteries
stored for over 30 days should be fully re-
charged before using.

When the radio is stored, the switches
should be operated and the controls rotated
every three months to keep contacts free
from dust and corrosion.
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Battery Checks

The Pocket Mate batteries may be check-
ed in the following manner:

1. Load the battery with a 33 to 75 ohm
(2-watt) resistor connected across its
terminals.

2. Check with a voltmeter connected across
the load resistor for a reading of at
least 7 VDC.

To Change the Batteries (Fig. 2)

1. Press down on the bottom cover clip spring

as shown in Fig. 2 and slide cover out.

2. Replace the batteries being careful to
observe the proper battery polarity. The
battery polarities are marked on the
bottom cover.

3. After replacing the batteries, firmly
press the bottom cover against the bot-
tom of the chassis until the clip spring
clicks.

Figure 2 - Changing the Batteries

WARNING

Do not attempt to operate the Poc-
ket Mate with one mercury battery
and one nickel-cadmium battery in-
stalled; and do not dispose of
either battery by burning. To do
S0 may cause a battery to explode.

To Charge the Batteries

Use only the optiomal GE single-unit
or 6-unit charger for recharging the nickel-
cadmium batteries while in the radio. To
use the unit chargers:

LBI-4032

1. Turn the radio OFF. Then check the radio
to see that nickel-cadmium batteries are
properly installed.

2. Plug the charger power cable into a 117-
volt AC source. Then insert the charg-
ing plug into the Option Jack located
above the radio Push-To~Talk button.

3. Turn the charger ON. The charge light(s)
will glow when the batteries are charg-
ing properly. Charge the batteries for
16 hours.

An optional battery holder rack is
available for charging up to six pairs of
nickel-cadmium batteries when they are re-
moved from the Pocket Mate. The battery
rack plugs into either of the unit chargers,
and will charge the batteries in 16 hours.

WARNING

Do not attempt to recharge the mer-
cury batteries. To do so may cause
the batteries to explode.

DISASSEMBLY

Before starting the disassembly, turn
the power OFF by turning the VOLUME-OFF
switch counterclockwise until it clicks.
Then refer to the Disassembly Diagram (Fig-
ure 3) and proceed with the following steps:

1. Remove the speaker retaining screws.
Carefully 1lift out the speaker and dis-
connect the speaker leads. (In some
early units, the retaining screws are
located on the back, opposite the
speaker) .

2. Remove the four screws (two each siae)
near the edge of the Antenna Block.

3. Open the bottom cover and remove the
screw shown,

4. Slide the chassis out of the case by
pulling gently on the top cap. Then re-
connect the speaker leads.

TROUBLESHOOTING THE UNIT

The Outline Diagrams in this book show
the printed pattern side of the modules
with components on the opposite side shown
in phantom (dotted). This facilitates
troubleshooting a module without its remov-
al. Troubleshooting Diagrams are included
at the back of this manual to aid in iso-
lating and correcting problems.

REMOVAL OF MODULES

Do not attempt to remove a module un-
til troubleshooting indicates that it is
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MAINTENANCE

ANTENNA

SPEAKER

STEP 3

Figure 3 - Disassembly Diagram

defective. When a defective module is is-
olated, carefully remove it to allow re-
pair or replacement. Suggestions pertain-
ing to module removal follow.

Equipment Required

1. Pencil type Soldering Iron (40-60 watt
rating) with fine and medium tips.

a. Fine Tip - for removing components
and wires from modules

b. Med. Tip - for unsoldering ground
straps and other connections to chas-
sis.

2. Small metal pick or scribe.

3. Small screwdriver set.

Audio-Squelch A9

1. Remove the two screws holding the top
cover,

2. Remove the knurled nut & washer from
phone jack.

3. Grasp the top cover and while applying
pressure toward the antenna side 1lift
cover to clear the SQUELCH control.

4, Remove the four screws that secure the
module board to the chassis.

Lo~IF Amp & Disc A5

1. Unsolder all wires connected to the
printed pattern side of the module.

2. Remove the Audio-Squelch Module as in-
dicated in the foregoing procedure.

3. Unsolder the ground straps (Where pos-
sible unsolder the straps at the chassis
to avoid excess heat at the module).

4, Lift out the module and disconnect the
remaining wires. (These should be un-
soldered at the Audio-Squelch Module).

Other Modules

1. Unsolder all wires connected to the module.

2. Unsolder ground strap(s) or ground con-
nections. Where possible, unsolder at
the chassis to avoid excess heat at the
module.

NOTE

The Power Amplifier and Filter "B"
should be removed as one module,

REPLACING THE TRANSMITTER AND RECEIVER OS-
CILLATOR CRYSTALS

Improper bending of the transmitter and
receiver oscillator crystal leads can cause
damage in the crystal which may result in
frequency drift. It is recommended that the
crystal leads be clipped and the connections
between the crystal and module be made using
additional wire as follows:

1. Clip crystal leads to a length of approx-
imately 1/4 inch. To avoid shock damage
to crystal when cutting a lead, grasp the
lead below where cut is to be made with
a pair of long nose pliers.

2. Using a heat sink (approximately 1/8 inch
wide) connect it as close as possible to
the crystal.

3. Crimp a piece of sleeved #26 copper wire
around each crystal lead (at the top of
the heat sink) and solder the connections.
Clip off excess lead.

4. Solder the other end of the wires to the
module,



CIRCUIT ANALYSIS

CIRCUIT ANALYSIS
TRANSMITTER

The Pocket Mate transmitter is a cry-
stal-controlled, frequency modulated trans-
mitter with a minimum RF output of one watt.
The crystals used have a range of 18.5 to
21.75 megahertz, and the crystal frequency
is multiplied eight times. The transmitter
consists of four modules.

Audio

Oscillator-Multiplier

Power Amplifier (includes Output Filter B)
Output Filter A (part of Antenna Block)

References to symbol numbers mentioned
in the following text are found on the Sch-
ematic Diagram, Outline Diagram and Parts
List (see Table of Contents). A block dia-

gram of the transmitter is shown in Figure 4.

AUDIO MODULE

Audio from the speaker-microphone is
amplified by audio amplifiers Ql1-Q5 and con-
nected through MOD ADJUST R18 to the Oscil-
lator-Multiplier. Output to the oscillator-
multiplier is automatically controlled by a
compressor circuit consisting of Q6, CR2,
CR3 and Q7. Approximately 6-dB audio pre-
emphasis is provided by the speaker-micro-
phone in conjunction with C2 and R2.

Resistor R1 and the AC impedance of Q7
act as a voltage divider for the AC input
signal (microphone input) to Ql. When the
input to the compressor circuit increases,
the forward bias on the base of Q7 increas-
es and Q7 conducts more. This reduces the
AC impedance of Q7 which decreases the audio
voltage to amplifier Ql, keeping the amp-
lifier output constant. When the input to

lemsarsmuzele—— 37-435uHz
|

—-4-—74-87MHZ*—L'~
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the compressor circuit decreases, Q7 con-
ducts less. This raises the AC impedance of
Q7 and increases the audio voltage to Ql,
keeping the amplifier output constant.

An optional audio module (Option 5976)
is available which does not contain the com-
pressor circuit. 1In this case, fixed resis-
tor R24 (750 ohms) and Rl form a voltage
divider network in the amplifier input.

OSCILLATOR-MULTIPLIER MODULE

The output of the Audio Module is ap-
plied to the Oscillator-Modulator through C24.

Transistor Q10 operates in a Colpitts
oscillator circuit with feedback developed
across C22., A regulated 7-volt supply for
the oscillator and modulator varactor CR15
is derived from the 14.5-volt supply by
zener diode CR11l. Adjusting T5 in series
with the varactor changes the series reson-
ance of the crystal circuit for rubbering
the oscillator frequency. Drive control
potentiometer R22 controls the oscillator
gain.

In two-frequency transmitters, a second
oscillator stage identical to the F1l oscil-
lator stage is added. The proper frequency
is selected by grounding the emitter of the
desired oscillator by means of frequency
selector switch S2 mounted on the Antenna
Block.

Audio from MOD ADJUST R18 varies the
capacitance of varactor CR15 at an audio
rate. As CR15 is in series with the cry-
stal, the variations frequency-modulate the
crystal frequency. The oscillator tank
(T7) is tuned to twice the crystal frequency.

Following the oscillator-multiplier,
the RF signal undergoes two stages of multi-
plication by two class C doubler stages
(Q12 and Q13). The collector tank of Q12

148-174 MHZ

!
!
!
!
!

Fl Hljln osc/ i
MOD DOUBLER
CRIS L8| Q10 |
AUD(O AUDIO AUDIO tST 2 ND
AMPS AMP AMP DOUBLER DOUBLER DRIVER PA
Ql-Q3 Q4 . Qs | Q2 a3 Qi Q30
I | U
]
I —
De CR2 AC | POLARITYR
AMP AMP PROTECT
CcR Q6 | .oQ3l

| F2 } w2 [ osc/ OPERATING FREQUENCY
| Moo e wﬁmﬂm_ CRYSTAL FREQUENCY : QPERATING  FREQUENCY
iLa
- [ Fe-1830a

Figure 4 - Transmitter Block Diagram
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is tuned to four times the crystal fre-
quency, and the collector tank of Q13 is
tuned to eight times the crystal frequency.

Driver Q14 amplifies the second doub-
ler output with the driver tank (T10) tuned
to the operating frequency.

POWER AMPLIFIER

T—ansistor Q30 operates as a class C
power amplifier. The output of PA tank’
L10 is coupled through DC blocking capaci-
tor C54 and applied to two low-pass output
filters (Filter B and Filter A) to atten-
uate any harmonics. The output of Filter
A connects through relay K1 (on the Anten-
na Block) tn the antenna.

Transistor Q31 provides reverse volt-
age protection for the transmitter. Key-
ing the transmitter energizes relay K1
which switches the antenna to the transmit-
ter output and applies the battery voltage
to the emitter of Q31. A positive voltage
causes Q31 to ccnduct, and the collector
voltage supplies the PA stage while the
base voltage supplies the Audio and Oscil-
lator-Multiplier stages. A negative volt-
age applied to the emitter of Q31 will not
turn the transistor on, so no voltage will
be supplied to the transmitter stages.

RECEIVER

The Pocket Mate receiver is a double-
conversion, superheterodyne receiver for
operation on fixed frequencies in the 148
to 174 megahertz range. The complete re-
ceiver consists of four modules. The mod-
ules include:

® RF oscillator

ki 148 ~ 174 MHZ

10.7 MHZ

CIRCUIT ANALYSIS

e Hi IF Crystal Filter
® Lo IF Amplifier and Discriminator
® Audio-Squelch

References to symbol numbers mentioned
in the text are found on the Schematic Dia-
gram, Outline Diagram and Parts List (see
Table of Contents). A block diagram of the
receiver is shown in Figure 5.

RF OSCILLATOR MODULE

RF from the antenna and Positive DC
voltage from the battery are applied to the
receiver input. The DC volts are coupled
through L1 to the anode of voltage protec-
tion diode CR1l, causing it to conduct. When
CR1 is conducting, voltage is connected to
the RF Oscillator, Lo IF & Discriminator and
Audio-Squelch Modules. Applying a negative
voltage to CR1 will not cause it to conduct.
This protects the receiver stages against a
supply voltage of the wrong polarity.

The RF signal is coupled through DC
blocking capacitor C2 and a tuned circuit
(L2) to the base of RF amplifier Q2. The
output of Q2 is coupled through two tuned
circuits to the base of first mixer Q3.

The 1lst oscillator used a mode crystal
so that the fifth mode is in the 68.6 to
81.6 megahertz region. Feedback for oscil-
lator Q5 is developed across Cl4. The os-
cillator will have no output unless oscil-
lator tank coil L10 is tuned to the fifth
mode frequency.

In two frequency receivers, a second
oscillator stage identical to the F1 oscil-
lator stage is added. The proper frequency
is selected by grounding the base of the

455 KHZ

“r2 N\

[ osc -
/

%DFJ XTAL FREQ= OPERATING I:'aREQ. - 10.7 MHZ

11155 MHZ

2 ND
lD 0sC
Qto

/LIMITER

10.7 MC 2 ND Lo IF //,\\\

DRIVER
XTAL MIXER AMP DISC
FILTER i Ql2 QI3 Ql4

SQUELCH

VOLUME

A
A

RC-1559B

Figure 5 - Receiver Block Diagram
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desired oscillator by means of frequency
selector switch S2 on the Antenna Block.

The oscillator is followed by doubler
Q6, with the output tank tuned to resonance
in the 137 to 163 megahertz range. The
doubler output 1s applied to the emitter of
1st mixer Q3 where it is mixed with the RF
amplifier output to provide the 10.7-mega-
hertz high IF frequency.

A 6-crystal, 10.7 megahertz filter fol-
lows the 1st mixer. This highly-selective
filter provides more than -70 dB selectiv-
ity for the receiver (EIA two-signal method
with 30-kHz channels).

LOW IF AMPLIFIER & DISCRIMINATOR MODULE

A tuned circuit L15 and C31 provides
impedance-matching for the output of the
crystal filter to the base of 2nd mixer Qll.

The 11.155-megahertz 2nd oscillator
injection frequency from Q10 is mixed with
the 10.7 megahertz high IF frequency at 2nd
mixer Q11 to provide the 455-kHz low IF
frequency. The mixer output is amplified
by Q12, and fed to a limiter (Q1l3) and
driver stage (Ql4).

The driver output connects to a tap on
discriminator transformer T3. Diodes CR4
and CR5 rectify the 455-kHz signal to re-
cover the audio. The discriminator output
is fed to the Audio-Squelch Module.

AUDIO-SQUELCH MODULE

Audio in the incoming signal connects
through VOLUME control R50 to the two class
B audio amplifiers (Ql5 and Q16). The vol-
ume control determines the gain of the amp-
lifiers by varying the bias to the base of
Q1l5. The output of Q16 is DC-coupled to a
complementary push-pull audio PA stage (Q1l7
and Q18). The PA output is applied through
C65 to the speaker-microphone.

Noise from the emitter of driver Q14
operates the squelch circuit. A filter con-
sisting of C44, R34 and C48 removes any
audio from the noise output. Noise is
coupled through SQUELCH control R57 to the
class B noise amplifiers (Q19 and Q20). The
SQUELCH control determines the gain of the
amplifiers by controlling the bias to the
base of Q19. The amplified noise signal
from the emitter of Q20 turns on squelch
switch Q21, and its emitter voltage drops
to ground potential. This ground is ap-
plied to the DC connected audio amplifier
stages, switching them off and squelching
the receiver. With the receiver squelched
and the audio stages cut off, the receiver
drain is only 5 milliamps.

When the receiver is quieted by an in-
put signal, there is no output from the
noise amplifiers and squelch switch Q21
does not turn on. The positive supply volt-

age turns on the audio amplifier stages and
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sound is heard at the speaker-microphone.
A feedback loop consisting of C60, C63, R48
and R49 provides improved frequency response.

DECODER OPTION

Selective Calling Option 5989 is a
transistorized sequential tone decoder for
operation with any encoder providing two-
tone sequential signaling. This includes
the GE Encoders (100-, 400-, and 900-call),
and Dial Page Terminals. Tone frequencies
range from 517.5 Hz to 967.5 Hz.

The decoder mounts in an option hous-
ing on the side of the Pocket Mate, above
the speaker-microphone. Supply voltage,
ground and input connections are made to the
Lo IF Amp & Disc Module (A5). The decoder
output is connected through the Reset switch
to the Audio-Squelch Module (A9). These con-
nections are shown on the Outline Diagrams.

Tone from the receiver audio circuit
is applied to direct-coupled amplifiers Q1
and Q2 on the decoder board. The first
tone of the two-tone sequential call is
applied to FL1-P. If the tone is at the
resonant frequency of FL1, a tone voltage
is applied to the base of Q3. The positive
half cycles of the tone cause Q3 to conduct,
which partially discharges capacitor C4
through R9. R8 and R9 prevent C4 from re-
charging until the tone cycle is completed.

If the second tone is at the resonant
frequency of FL2, a tone voltage is applied
to the base of Q4. The negative half cycles
of the tone voltage turn on PNP transistor
Q4. With Q4 conducting, C5 discharges
which turns on Q5.

Q5 and Q6 are connected as a bistable
multivibrator (flip-flop), and turning on
Q5 turns off Q6. The collector of Q6 is
connected through Reset Switch S1 to the
supply voltage path of the receiver audio
stages (junction of R46, R61 and C71 on the
audio-squelch board). When Q6 conducts,
its collector drops to ground potential.
This removes the supply voltage to the re-
ceiver audio stages, keeping the stages
turned off. When the proper tone sequence
switches the flip-flop (turns Q5 on and Q6
off), the supply voltage is re-applied to
the receiver audio stages and sound is
heard at the speaker.

Moving the Reset switch (see Figure 1)
to the left position (toward the antenna)
activates the decoder circuit so that no
sound will be heard at the speaker until
the proper tone code is applied to the de-
coder. Moving the Reset switch to the
right (away from the antenna) disables the
decoder circuit so that all calls on the
channel can be heard. The decoder circuit
should be disabled before sending a message
so that the channel can be monitored. The
circuit should also be disabled when send-
ing and receiving messages.
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When the SQUELCH control is adjusted
for critical squelch and the Reset switch
in the left position, the decoder will
automatically reset itself after each mes-
sage received., If automatic resetfing is
not desired, leave the SQUELCH control in
the off position (unsquelched). With the
radio unsquelched, the decoder must be re-
set after each message by slowly moving
the Reset switch to the right position and
then back to the left position.

CHANNEL GUARD ENCODER

Channel Guard Encoder Option 5990
consists of a transistorized tone encoder
that is contained in an option housing
mounted on the side of the Pocket Mate.
The encoder tones are generated by a tone
oscillator -- no electromechanical devices
are used. The tone frequencies range from
71.9 Hz to 203.5 Hz. Connections for sup-
ply voltage, ground and tone output are
made to the transmitter oscillator-multi-
plier Module (A2/A3). Refer to the oscil-
lator-multiplier Outline Diagram.

Keying the transmitter applies 14.5
volts to the 10-volt regulator (Ql, Q2 and
Q3). The regulator output is taken from
the collector of Ql, and provides a close-
ly-controlled supply voltage for the tone
oscillator. Zener diode CR1 provides a
reference voltage for the regulator.

The tone oscillator (Q4 and Q5) is a
free~-running (astable) multivibrator that
operates as long as supply voltage is ap-
plied. The oscillator frequency range is
determined by the R-C time constant of
R11-C3 and R12-C4.

Potentiometer R9 is provided for set-
ting the oscillator on frequency. A fre-
quency counter may be connected to the yel-
low test lead in the encoder wiring harness,
and R9 adjusted for the tone frequency
(+0.1 Hz). Access to the test lead is ob-
tained by removing the speaker.

The tone oscillator square-wave out-
put is applied to emitter-follower Q6, and
then to the base of Q7. Q7 and Q8 (and
associated circuitry) convert the tone os-
cillator square-wave output to a sine wave.
R18, R19, R21 and R22 are selected for
waveshaping at the different frequencies.
The tone output is coupled from the emitter
of QB8 through R24 to the transmitter modu-
lation input (junction of R21, R23 and C24
on the oscillator-multiplier board). The
value of R24 is selected at the factory to
provide 0,75 kHz tone deviation.

BATTERY CHARGERS

Two optional battery chargers and an
optional battery charging rack are avail-
able for fully recharging the Pocket Mate's
nickel-cadmium batteries within 16 hours

CIRCUIT ANALYSIS

from a 117-volt AC source. The single-unit
charger (Option 5986) and the 6-unit charger
(Option 5987) are used to recharge the bat-
teries while they are in the Pocket Mate.The
battery charging rack (Option 5979) plugs
into either charger for recharging up to six
pairs of additional batteries while the Poc-
ket Mate(s) are being recharged. Operating
instructions for the chargers are contained
in the Battery Information section or listed
in the Table of Contents.

WARNING

Do not attempt to charge mercury
batteries. To do so may cause

them to explode.

References to symbol numbers mentioned
in the following text are found on the appli-
cable Schematic Diagram, Outline Diagram or
Parts List (see Table of Contents).

UNIT CHARGERS

Both the single-unit and 6-unit charg-
ers are full-wave chargers designed to pro-
vide a 20 milliamp charging circuit for the
rechargeable batteries. Turning switch S1
to the ON position applies power to the
charger. The 117 volts is stepped down by
transformer Tl and rectified by diodes CR1
and CR2. 1In single-unit chargers, the rec-
tified output is coupled through indicator
light I1 and current-shunting resistor R1
to the charging cable. The 7-pin plug on
the charging cable connects to the option
jack on the Pocket Mate. The indicator
light glows when the batteries are charging
properly.

The 6-unit charger uses the same trans-
former and rectifiers, and has six charging
circuits that are identical to the charging
circuit in the single unit charger.

CAUTION

Do not connect either unit charger
to the Pocket Mate unless batteries
have been installed. To do so may

damage the radio.

BATTERY CHARGING RACK

The battery charging rack will recharge
from one to six pairs of nickel-cadmium
batteries when power is supplied by either
of the unit chargers.

Connecting plug Pl to charging jack Jl
on the unit charger applies the rectified
charger output to the six charging circuits.
Each circuit consists of an indicator light
(I1 through I6) and a current-shunting re-
sistor (R1 through R6).

Placing a pair of batteries into the
charger completes the charging circuit, caus-
ing the indicator lights to glow. This shows
that the batteries are charging properly. How-
ever, the indicator lights will become dimmer
as the battery charge increases.




AODULATION LEVEL ADJUSTMENT

EQUIPMENT REQUIRED

1, Audio signal generator (Model 4EX6A10 or equivalent).

2. Freguency modulation monitor,

(Gptlcm 8995) commected to wattmeter
Y onnected to raxdio as shown in

equency transmittors, set the devia’ :
E step 3 on the clhannel producing the
largest amount of deviastion,

C}u(: jk[lJEjSHF

E2 1
DRIVE DRIVE

T9

MOD ADJ

R18

R22

16

PA
TANK
L10

116

TRANSMITTER ALIGNMENT 1BI~4032

1.

13,5-~volt DC, H00-milliamp power supply

Terminating wattmeter {0 to 2 watts)

Milliamp meter (0—300 mA)

RF Freguency meteri,

Antenna connector, Option 5995 « mates with PL~259 coax plug
RY STEPS

Remove the chassis from the case as shmm in the Dmassembzy Prem* ure. Replace the
four BOTewS in tbe Antmm Bl ck and - en plac d

Adjust the power supply for 13,5-volts DC.

ana the radiﬁ an. In two-freguency units, set the Frequeéncy Selector switch in the

Pre-get R22 (and R28 in two-frequency units) to the mid-range position.

All adjustments are made

NOTE

- with the transmitter keyed.. To protect the transistors,
do not key the er over 10 seconds during each adjustment until the aligp~

ment is complete,

~ANTENNA CONNECTOR

STER

ME’I‘ER mmxﬁ

i,

T10

¥1 DRIVE (R22) 106 mA Adjust ¥1 Drive !iar a reading of 100 milliamps.

See Procedure | Repeat Steps 1 and 2.

110 (PA Tank) Minimum A Adjust L10 for wminimum milliasmmeter reading.

maximun millizmmeter and watt-

116 (Filter B) Maximum | Adjust L16 1
L 2y readings.

See Procedure |Bepeat Steps 4 and 3.

™, M8, T9, TiO0 Max inum Adjust T7, T8, T9, Tl and 116 for maximum
and L16 wattmeter rea’ﬂ"ing.

8.

¥1 DRIVE {R22) 190 mA A{i;just ¥1 Drive for & reading of 180 m11hamps

9,

{ See Procedure | Repsat Bteps 4 and 5. Po ;r,out;mt sheuid be
a minimam of J-watt at 19 inmps E= 1

2 DRIVE (R28) | 120 ma Move the Frequency Selector

position. &djnﬁt F2 I

1k,

T5 {and T6 8ea Provedure
in 2-freq.
unite)
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RONT END ALIGNMENT

ing the receiver un frequemcy, aad far changing freguency

b2

1, 4, S~yolt DC, | i1linmp power supply
Fe

pad

4., Antenna connector (Option 5895}

5, Earphone cable {3495088-PLO)

6. t meter with 0-3 volt scale.
Y. AC-VIVM
PRELIMINARY STERS

jove the Antemna.

5. shown in the | bly Procedure.

mmeter for 2 reading
] v Seleetor s.%d ch m the Fi m

Fm
Signai
ﬁenerm‘ar

-NOTE

1 READING PROCEDURE

1. 1160 Maximam

Maximum reading.

3. L7 Siight Change o & Slight change in VON xe

3. | 7 See¢ Procedure

[

B. 12, I4 and LG Ses Procedure

B, 110 ‘ Ses Nrocedure

;’Uh:?.a pplymg zx” the
epna jaek, tune LA to re&d zem yilts on the

+ selector switch
g is between

7,

10 Issue 2

5PF (0K

To Scope
¢ Vertical

Figure D - Detector Probe for Sweep Alignment

L7 L0 s

L4 12
NOTE: T1, 12, and T3 ore

aceessible from the reor, |

Figure A - Loevation of Adju

ble Comiponerig

——

1.
2.
3,

4.

COMPLETE RECEI

14, 5-volt D&, 50 milliswp power supply

/ER ALIGNMENT

BF fregiieney me

Antenna conpeetar (Option 5995)

Barphone cable (5495088-P10}

30,000 ohmeperwvali woter with 0-3 valt &
W

ARY BTEPS

the chassis L

i tighten securely.
. ir’s the Test Setup. (Tne loading effect of the BF frequency meter §h

for a reading of 10 md ov less with yolume set ta minimum. In two~freguency univs, sel the

S

yadie on and check the
Salector Switch to the

ing and the pegative protie to the

17

17 1 Ses Procedure O two-freguency units, set the Freguency 5

tor wwiteh to the F2 ph iam I the YOM
iy 10% of ; :

the Fi reading, readjust LT sligh alance the output,

4.

m T8 ANP A5,
tal filter,

IF ALIGNMENT

The 18

ts have been aiigned ut the factory and %ill normally seguire no further adjustment. IF adjustment is mecessary, use the
oadiure. ‘

Befer to DATAFILE BULLE
when IF Alignment

jo FM Receivers for helpful suggestions on how to duternive

12:&0-6 IF Aligmuent of Two-way B

Maximm Noise ted agross the 100 ohm

m noise.

signil ganerator
L6, L25, Ti and

Always use the lowest possible impuk signal to aveld limitieg.

+EBCL HTIER)

BYWEEP PICTURE OF RECEIVER IF

RE CIRCUITS

13, 14, IS See Proacedure

Figure B -~ Test Betup

L0 See Procedurs

reading 1s

10,

Connect the A

: Waile applying an on fregusacy
aignal, ‘tune
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+14.5 vDC

RED

GREEN

'SLEEVED
DA BUS

OUTPUT

Denotes Solder Side

OUTLINE DIAGRAM

AUDIO MODULE Al
19C311858-G1 & G2

12 Issue 3

(19Cc317031, Rev. 3)
(18C311857, Rev. 0)

INPUT




Y

\RED LEAD
CHANNEL

FROM
GUARD

LBI-4032

//YELLOW LEAD FROM
CHANNEL GUARD

(19D413334, Rev. 2)
(19D413205, Rev. 0)

\

\ BLACK LEAD FROM
| CHANNEL GUARD

Denotes Solder Side

OUTLINE DIAGRAM

OSCILLATOR-MULTIPLIER A2/A3
19D413207-G1 (1-FREQ)
19D413207-G2 (2-FREQ)
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POWER AMPLIFIER

FILTER "B"

COIL FORM

(194127583, Rev. 0) (19B216661, Rev. 2)
(19B216412, Rev. 0) (19€317002, Rev. 1)

% Denotes Solder Side

OUTLINE DIAGRAM

POWER AMPLIFIER A4
19C317006~-G1 &
FILTER "B" 19B216414-G2
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RED LEAD FROM
SEL CALL BOARD
HI7

/

.~ GREEN LEAD FROM
<~ SEL CALL BOARD

\IF AMP QUTPUT

/
/
BASE OF Q14

BLACK LEAD FROM
SEL CALL BOARD

Denotes Solder Side

(19D413341, Rev. 2)
(19D413208, Rev. 0)

OUTLINE DIAGRAM

LO IF AMP & DISC AS
19D413209-G1
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EMITTER OF Q6

ANTENNA
TIE POINT
Denotes Solder Side

(19D413337, Rev. 1)
(19C311996, Rev. 0)

OUTLINE DIAGRAMS

RF OSCILLATOR A6/A7
19D413210-G1 (1-FREQ)
19D413210-G2 (2-FREQ)

16 Issue 2
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(19C€317027, Rev. 0)
(19C311987, Rev. 0)

CRYSTAL FILTER INPUT

OUTLINE DIAGRAM

CRYSTAL FILTER A8
19C311988-G1

Issue 1
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YELLOW LEAD FROM

RESET SWITCH
/ (SEL CALL)

RED
(+14.5 V)
Denotes Solder Side

(19D413336, Rev. 2)
(19D413215, Rev. 1)

OUTLINE DIAGRAM

AUDIO & SQUELCH A9
19D413213-G1

18 Issue 2
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I SPEAKER

(19B216672, Rev, L)

(194127582, Rev. 0)
(19B216412, Rev. 0)

Denotes Solder Side

OUTLINE DIAGRAM

ANTENNA BLOCK A10/A1l11l
19C317012-G1 (1-FREQ)
19C317012-G2 (2-FREQ)
FILTER "A" 19B216414-Gl
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| KANSMI T TEK

= LBI-4032
DESCRIPTION

TS LIST

mr s o e ?0\(&1&& AMP —— —mmeme " T —]

LBI-4020B R2a BR1IBI-PLB4K Composition: ©,15 megoha 310%, 1/8 w.
48-174 Mtz DOCKET MATE R21 BRIBI-BATEK Composition: 47,000 ghus &
j NSMITTER-RECE IVER o
. R2Z IR1HI~PA32K Composition: 4300 ohms t10%,
13223~G1, MODEL 4ES33a3 19
(41322363, MODEL 4ES3345 19 Rr23 1 srisi-prosg Composition:

. |

SRE
ik

<SRI3

K7
Bl

SYMBOL | GE PART NO.

Ceramic: ,O004T pf ¥E0%, 100 VOOW,
Bilver i

¢s  10¢ p¥ £10%, 100 YDOW,

4

) €28 19A118102-95
TEORSE ~ = = - o m = and

50 -20%, 8 ¥YDLW; sim ta

alom: .01 uf 20%, 20 YDOW,

. i £20%, 100 VDOW,

G4

i DRIVE
CRNTRAL.

28 1 19c301428-P7

SRSy
oz czs | 1ssneioz-pz 1

3l 180301438-P7

[  cax
o8 491 6T 4P &cns

] cas 184116087-P1
“5¢ «20%, 20 YROW; sim to €34 18ALI6114-P40

cé 5401674-P21

2FRER DNUY

ferd 5491 674~PLY 80 «20%, & YDOW; siwm to

Sprague Typs 18

36 19G301438~P8 =

37 T9ARVBL 14038

wn o  DEODES AND RECTIEIERS w w w « «
R 4036 BBT-PH . #ilicen, Zenet.

cae 1881161 14-P40

R2Z 1GA11B250-PFL B3,
and E ozt d 184116131433

a1 1DALI6114-240

G 1941 1614401 #itcon, NBW;
thea
Q7

o w o« DIODES AND REBTIFIERS = = = = =
CRI0 19ALI6174-PL Bilicon,

SREZ

CR1L 4036887-P48 | Silicon, Zewnex.

R BR151-PLOSK Compositiont cR1Z 1

[61 74-P1 Silicon,

B2 BR131-PII2T Composition:

g3 BR151-PEOIK Composition: CR15 {Part of T8},

B4 B151-PLI2K Composition:
R+

CR16 L (Part of T6),

Composition: {
Ezrlier than R
Composition;

o o w INTHOTORE e oo e s w0 ®

%3 19A127426-G1 Coil,

REe

12 YOB209426-PI4 | Codl, RF: 1,30 ph $30%, 0.1% ohms DG ves max;
[ sim to Jeffers 4436-1K;

5%, 1/8 W,

RT iﬁ%i 178 w, — - - THANSISTORS « w & = & = o =

5%, 148 w.

I8A115330-P1 Silicon, NPN,

RS
BlG
Rl1

s $10%, LB w,
5%, 1/8 W,
5%, 1/8 w.

Bilicon, NPN,.
Barlier than REV B:
8ilicon, NPK,

R12

v o o om m n m w RESESTORG o e o w o w w

R13 1000 ohums 5%, 178 ¥,
200 oty £5%, 1/8 w.

15,000 otms 5%, 1/8 w.

Composition: 0,47 +10%, 1/8 W,

R14 3R151«P2013

Yarisble, carbom film: 10,000 chms £25%, 0,1 W
£10%
omposition; 3300 cohms $10%, 1/8 w.

Compositiony 1 1/8 w, BLAGK

R1B BRIBI~PLEIT

R16
817 3R151-P1O53 Composition: 1 1
B8

5%, LB w

Variable, carbon film: 7560 ohms

Qi3 G4

: & QI8
LIMITER DR

DIO PA

05 Q8 Q3 Qo Qn
F2 08SC  RF AMP FIOSC DOUBLER MIXE! ‘ 3OS0 MIXE

1 megohms £10%, 1/8 w.
s KL0%, /8 W
14,000 ohus

Composition: 0,1 megohms

R28 1BAII6L28-P2 Yariable, carbon fils:
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GE PART NO.

DESCRIPTION

G-E PART NO

DESCRIPTION

SYMBOL

(G-E PART NO |

DESCRIPTION

SYMBOL

GE PART NG.

SYMBOL

GE PART NO.

- SYMBOL

DESCRIFTION

R31
R32
R33
R3&
and
B36

CH16

19

Y2

Lio

Q30
Q31>

o]

L8

A8

BRISL-DATIK
RIBI-PLT3S
BR1BL-PLOZK
3R151-PLOIK
BRIB1-PLOCK
BR151-PL3ZK

BR 15 11

18a116114-P31
19ALI6101~DL

5491674-P1 7

19BR18430-61
198209420-P114

1941 16016-P1
19A116146-0F

108200420+ P114

19821642891

Composi tion:

tion: 470 ohme 330%, 1/8 w.

178 W
1/8 w,

47,000 ohws 5%,
1000 ohms +10%,

100 ohws :tl’{l%, 148 W
16 ohms £30%, 1/8 w.

S8 W

15,000 ohms +10%,

330 olms 0%, 1/8 w, Added by

Codl,
Silicon, capacit

18,5 — 22 Mz,
18,5 ~ %

A0 pf £10%, 108 VDOW,
18 pf £10%, 300 VBOW, temp woef

2001 uf 20%, 100G VDO,

0%, 100 VDCW. Deleted by

} pt +20%, 20 VDOW; sim to
Added by REV 4.

- — e o o ow THTRIETORS ~ = o o mom moa

ng 'siu,g 19A116147-3.,

- e oo s TRANSISTORS —~ =~ = = o w om

wariiuam, PNP. Deleted by REY B,

o o m m - REBISTORS — = = w = o e o

Compasitions

100 ohms Z10%, 1/8 W.

Ceramic; 10 pf £10%, 100

~~~~~ o IHDICTORE = = o oo momow

8.18 vhis BC res max;

ER AND
wmx 8 2(1 B«vﬁ},

o om ow w o s @ % CAPACETORS = w = o = = - -

Tantalum: 2.2 pf 220%, 16 YEOW; sim to

Sprague Type 162D,

041
42
043

©44
o5

L15

54931 674-P23

1aa116114-97
B4916T4~P24

TBAL 16108-P1
1BC301436-P7

194116141-91

3R151-P4 78K
BRIBI~F153K
BR15I~P273K
BR151-PII3K
BR1I51-FLE3K
BRIBI~-PATOK
ARISI-PLOZK

BR1I51-P472K

BRISI~P4T3K

Ceramics

Ceramicy;

Bilver mica!

(Part of T8},
B bver mios:

Ceramics

Silicon,

8ilican,

Silicon,

SRS -

e A M W R A

Conposition:

Composition:

Conpasitions
Compositions
Compositions

Compositions

15 pE 5%, 14
1 pt £10%, 100 TDCW,

memqm, 10 Yoo
Ve 16

S0 pf £20%, 20 VIUW,
001 pf £20%, 1O0 YHCY.

47 pt 3

4 ﬁ’ff +50 «20%, 10 YDOW; sim to

7 sim to

y sim to

82 pi *10%, 300 vpow,

»OUL uf £20%, 100 VDOW,

~ DEDDES AND RECTIFIERS - - — = -

848 to Type 2N4126,

. PER; %im te Type 2N3399.

§im to Type 2N41%6,

o = RESIETORS v w om0 s 5

15,000 ohus 1310%,
47 ohms E10%,

3500 ohms £10%, 1/8 w,

AT00 ohms ¥10%, 1/8 W

47,800 ohms £10%, 178 w.

R3T
R38

T

2

T3

X3

featy]
=3 )

[ %]
21 ]
sk

cig

thm

BRIBL-PA7IZK
BR151-PA52K

194116)165-p2

AL IAWRLL
198116114007

194116114976
194116314921

19C301438-P7

i9B216418~00

19821641541
19821643651

4700 olms F10%, 1/8 W

Compositiony

Tantalum: L&

220 pt 210%, 100 ¥OHOW,
001 pf :L-zo%,ﬁ 100 VDCW.

Bitver micas

Bilver micys

Cepamic: 003

W; sim to
JG01 pf +20%, 100 VOCW,

. 100 VICH,
LB0L pf 220, 100 YOEW,

Tantalum: 2,2 ;zf #8680 -20%, 20
SBprague Type 16!

o & e INDBOTORS m = = = = o oo m

Coil, RF: 1,26

’ 110%, 0.18 ohms IC res e
#im to Jeffers

-1,

Coil,

Coil, EF: 1,20 gh *10% 0.18 ohws DS res m
sim to Jaf:fers 4436

-

RG

R7
B8
Rg
RiO
and.
Rl
RIZ
K14

R15

A8

©BEG
€86

16
¥
18
%

Ag

3R151~P683K

BRIB1-PLEZK
BRIBL~-F1IB3K
BR151-PEE3K
BRI5I-PLOZK

BRIS1-PATLK

1851610293

19AT161 14543

198216420-G1

3R181-PLOLK

1OH213303~62
B303~a1

5491674~P23

1911611 4-P40

F Crystal fregqueney =

o we o o e ok TRANSIETORS — = e m w m meo m e

Gevmanium, PNP; sim to Type 2W3899,

PRP; sim te Type 2K370Z,
o8 with Bets matched to vdthin 0%

Compositions
Compositions

Composition:

1500 phas ¥10%, 3/
15,000 shins ¥i0%, 1/8 w,
68,000 shus 110%, 1/8 w,
0%, 1/8 w,
470 ohms +10%, 1/8 w,

1004 ohms $1

22,000 ohms 10%, 1/8 W,

43080 ohws 5%, 1/8 w.

Compositions

5800 ohms. ELO%,

Composition; 47 obms 0%, 1/4 w.

e o CRESTALE o w o momoe m  ]

E 2

68,6 ~ 98,4 MHz,

e o o e CARADTTORS = w o w w o o
e 27 pf ¥

- e e TNIR

Coil.

o o BESIETORE oo o oo o o
166 shige £10%, 178 we

e owe e weow wk ow w oo ow CRYBTALE » = o o o s b o s o )

Orystals

10,706,700 Kz,
Ceystal: 19,681,000 Kz,

Crystal:

190,760,700 KHe.,

FTORE = = = 2 o me e =

2.2 uf 120%, 15 ¥DEW; sim to
Type U

Tantalom;
Bprragus

Cergmicy 22 p

cez

Ji

s
Qe

Qe
thra
Q21

R45
B48
847
Rés
R49

BS1

RE4
REG
RG6
R&T

RE8
R59
RGD
RE1

53

o)

fe ol

B49LET4-PIB

B491674-P18

1941 16408-21

1894116345-M
19A116406~P1

1943 16093~P2

-00022 pf $20%, 100 VOCW,
LOB0Y p¥ XI0%, 106 YIOW,
081 pf £20%, 100 VIKW,

Tantalumy 2,2 pf £20%,
fprague Type 162D, .

Ceramic:

Bilivon, NPN; sim to Type N2825.

Bilicon, BNP; sim to T

Bilicon, NPN: mim to Type 2820

STORS « w o m w = = = o o
50,000 ohms 0%, 1/90 w.
'Q‘Zt 1/8 Wy

Vaniame, carbon Film:
47,000 ok

! ¢h) SPST, 2,5 amps at 2 VIC

0.1 atip at 48 ¥DOQ; sim to Centralab € tl‘amm;l.
Compasition: 380 ohms 110%, 18 W,
Yai#iable, ¢arbon film: 10,000 ohms 325%, 0.1 w.

Compokition: 0,15 megohms 310%, 1/8 w.

BR151~PIBLK

BR181-PLOLK
SR1IBL-PAZIK
491 442D

BR1BI-PAT72K

BRIBI-PYTIK
BRI51-PLO3K

1688216416~PL

5401674925

5494922<P9
H4O38056~PL

Composition; 150 ohms :10%, 1/8 w.
Compoasitiony

Compositiony

0,20 megokms +10%, 1/8 w,
33,000 ohms £10%, 1/8 w.

y 25,000 ohms +20%, 1718 w,
% PST, 2.5 amps at 2 VIO oy

ﬂ 1 zmkp ai: 45 ¥YDC; sm to Centralab & Conpral.

Composition; 4700 chms #10%, 1/8 w,

Composition: 22,000 ohms II0%, 1/8 w.

Compositionz: 47,000 ohms *10%, 1/8 w,

Composition; 10,000 chms 110%, 1/8 w,

----------- BEDPCHES = = = — = = « w % =

Bilvesr mica: 47 sf ¥10%, 500 ¥DOH.

Bilicom.

Germgnivm, Added by BEY A,

61

J4

L20

RE2

28

004
cioos

194118114~937
16a116114~-P33

19821840741

19419744121

19A116143-P1

1941181 4~P1Y

19412
19631761351

O Gl

18412743791

394127436-P1
N20TP506

19411613102
18AX1613 102

714122516
194116125~ 004}

Bat.

= m e oo FILTERS — = = = oo o s
R¥Y FILTER &
19821641461
e e GAPACTTORS — = = = = o o
18 pd ¥0%, 100 VOOR,
12 pf 8%, 100 VDEN,

Ceramics
Ceramnics

. INBUCTORE = o = w0 = o o e
e owmow s~ JACKS AND RECHWTA

Connector, recepiaele.

» BFr 1,20 uh
sim ta «Ieffars 4

Composition:

18,000 ohmg 210%, 1/8 w.

e e oo BWITCHES o o o o oo e o b

Switch gsgembl
Buttom, ¢
Actuator,
Hexout; O x 80
Ranbead sorew:
Contact,

0 % 80 x 14 Phillips 85,

Slide; 0.5 amp &t 100 VAC; sim to Sapset $8<12,

e w GARACTTORS — = = = = o
2.7 pt #10%, 160 vDCK,
3.3 pt

Ceramig:

Ceramicy

{Antenna block)

Moulding, antenna block, {(Bingie frequenty)

wel),

8 hattery spring).

Washey, ouver: (Used with antenng sw

Berew. {Secures battery spring}
{Beoures J4 and 82)
{Secures J4 and 52)

Houlding, {2 freguency)

Flat washer, {Seeurss hattery Spring)

o m e WESCELLANEOUS ASSEMBLIES - - - oy 4

External Antenns Conneetor.
Antenng ausembiy.
Bpeaker.,

Carring vase. {Us

d for Standard and Channe
Guard ), 3 hatnel

(Used fuor Bel call},

QL
thru
Q5

180311993~
18£811993~G2

TBAL2T442~P)

K5 2P10H2

2941161 95-51:003

"19A118195-P1LO0/

BABLETE-PLY

1941160052
19451600 5-91
549167492

3R153~P1 32K

3R151-PE63T
BR151-PEIRT

BR1B1-PLOBY
BR1B1-PEOLS
BRISL-PL53S

Cage,

Plug, banana,
o e

Lover,
thead screw

4 to Moant A9

d serew;

Ceramig: 34

Tantalum; 10

Sprague Type 16

Silicon, Zenots.

Composition:
Compasition:

Composition

Composition;

Yarizble, carbon

Compositions

(Used in Standard app)

(Used in Sel Call and Chasnel Guard).

{Audic Squeluh)

Sed to mount 49 to chmssis).

Phillips 88,

hillips S8,

10%, 20 ¥OCW; sim to

0 pf t10%, 50 VDCW,
, 106 wBOW,
uf +20%, 10 YDOW; sim to

- b i AND RECTIFIERS — — - - — -

= = TRANSISTORS — - - — ~ = ~ ~ =
1 t6 Type 2N4286,

< = RESISPORS - = = = « » = = =
10,000 ohws +16%, 1/8 w.
3300 obms 5%, 1/8 W.
1906 ohms il’t)%, 178 .

ohms 5%

ohms %

i ohms
) ohms
b o

11,000 ohms -

10,000
22,000 ol

00 ohms £20%, 1,20 W,

148 w,

PRODUCTION CHANGES

ibg of BP from DO sepply line. Added 0S5.

REV. 4 - Antenns Blook AVO/ALIL (

REV: B ~ Power dmplifier M 09{:

To provide Peversespolarity pxoteat:mn For the tramsmiti
Deleted 31 and C54. Added CHZ2L,

G2)

er driver board. Changed Q4.



SCHEMATIC DIAGRAM

PARTS LIST SYMBOL]G-E PART NO BESCRIPTION

LEI--4030R

R8 SR1B1-PIIBK
RY BRI1HL-PIIIK
R1D: BH151-P2A4K

3.3 megohms $10%, 1/8 w.

58,000 chus $30%, 178 w. C AMPS TONE SV

©.22 wegtbms F10%, 1/8 w. Q

ITCH1 TONE SWITCH ¢ FLIP-FLOP
3 Q4 Q5-Q6

BR151-PI04K 010 megotms £10%, 1/8 w,

R18 BRL51-P104K 0.1 megohm 0%, 1/8 w,

SYMBQOL]G-£ PART NG

R14 BR151~P334K

942 megohms 20%, 1/8 w.

H15 AR151«PETIK Composdtiony 47,000 vhas £10%, 178 w,
; n #10%, 148 we
megotms F10%, 178 W

Compositionz 1

S4R16T4-PR3

8

Composition:

18£301438~P11 Ceramic: 0033 pf ¥10%, 100 VDOW,
B540LGT4-P2R Tantslum; 15 pf +304, B ¥DOW; sim Foo
Sprague fype 1620, s1

BRI ET4<DRY “Fampt alum: 2 pf *20%, 15 ¥DCY; sin to
k e 02D,

o ko SHTPEHES — — o w6

g8

BAYLETaPRY uf 450 ~20%, 20 ¥DOW:; #im to TSALLBIZ5-PR006
: o )

N

9«80 ¥ 3/8 Prillips, (2}
{2}

16AL16125~P10D8

HELET P24

450 <30%, 10 VOOH; adm to O-B0 % 1/2 Pritlips.

y 194127468161
ams SOl gE H20%, 20 YDOW. 194116211-P1

% 8 8 8

10411610891

Hoter When reorderdmng, 2=
needed and give drawing m

L2 &1

N

(19C811967, Rev. 1)

25 iz
5 Hz
3 5 Hz
Hz

FLl

we e o o wk w w on TRANSISTORS ~ = = con = e o s s e
1DALI6144-P1 Bilicon, NPR; &dm to Type 2ZN4286,

19312741472 414

con, PSP wim to Type WN4284, ,
eotéd with Beta wit, oF 46 at 1000 ya Te).

184116144-P1 Stllven, NPR;

888 % age

BE
B2 WAL PR
1 smm-piosk
BR1GI-PIFAK
WABT-PaZLK
SRAEL-D2EAK

flL2

'YX

ISP ‘Compositiony

SCHEMATIC & OUTLINE DIAGRAM

Denotes Solder Side SELECTIVE CALLING DECODER
' 19D413218~G1

Issue 3



+10 VOLT REG
Qi-Q3

EMITTER FOLLOWER

WAVESHAPERS
Q7-Q8

REG&LAJED

LRI, BIZ

. RANGE [HZ)

F. SELELT AT TEST {HOMIKAL

CT ZNH2EU'S FOR B MR DF 4D € ¥
1TORS [M FILOFARADS

(185311866, Bev, @)

ARuUBT

BK

; GRD

= out

{19D413340, Revw, 0}
(1911413219 Rey. O}

Solder Side

PARTS LIST

jsympoL

G-E PART NQO

DESCRIPTION

SYMBOL

G-E PART NO.

£4A

-]

IGALI6E4E-P]

19A116148-05

1AL 1814804,

1941

19413634813

$491674-R18

18A116108~P1

180301438-F2.0

4036887-P48

1e4116140~01

1BATAT4RA~PL

0.02 pf £5%, 75 VICH,

(ﬁsed 503 aroups 1«8},

rhonate: 0,005 pf 5%, 75
An Groups & - 30},

»

<01 pf 2209, 20 VICH.
0022 uf +20%, 100 VDCE,
Ot pf 806, 30 YDOK.
0022 §f
Tantalum: OF pf £20%, 30 ¥DOW,

s 100 YOG,

% % = n o= = DIODES AND BECTIFIERS w w = o o «

$ilieon, Zener,

; 81t to Type IN69S,

3 =im to Type

3 Bim to Type 2N4Z86.,

. 100 pa Ic),

R
R
&3
R4

R1g

R19

BlS

Rig

B20

fre1

R21

21

B2

R22

B22

R24

184116144~-01

ARLB1-PIILK
3R151-PA7IK

BR15I~PBY

18411600221

18

BRIA1-PATIK

3R1B.
ARIE1-PIa3K

R1B1-P47

BRISL-PIIAE
SR151-P224K
ARSI TR
RABLPLBEK

BR1BT-PLO4K

AR151-PEE3K

BR151-D4T74K

AR 151«p2oax

16A116125-P1006 |

ABALI6125-

1AL BP41 602

002 |

of, NPN; sim to Typs 2N4DES.

5 ohiis 110%, 178 w.
000 olims $10%, 148 w,

21%, 200 ¥ew, 1/8 w;

Compositian:

Metal Film: 061 me
§im to Sprages

Toggositiony 47,000 ohme 410%, 1/8 w.
Q.33 megobms 1L0%, L/8 w.
33,000 ohms: £10%,

& e
4800 chus $10%, 178 w.
47,000 chms £10%, 1/8 w,

Compositions 0, 4
{Uged in Groups 6

osititn: 0,22 megohms 0%, 1/8 w.
(ﬁ%s‘ea:l n Groups 25 and 283%.

Cympositions (
{Used in Grnups E2

ition: 68,000 ohms £10%, 18 w.
4 1in Groups 15-24)

fUsed in

Composition: 0.68
{Used in Groups 1-B

itdon: 0,47 megobms £3¥, 178 %
16 Groups 6<14),

R ¢ 033 mey nbms +10%, 1/8 we
i Gtoups 15-343,

0,22 mogohms +10%, /8 %,
25 and 28}, ?

Composttion: 47,000 ohms 0%, 1/8 w,
3.8 megobms YL0%, 148 w,

Compositiony

oo oo w0 s MTSCEELANEOUS « = =

) ﬂ~sn,x 3/8 Priilips S&

TFone Option Housipg,

- W

%)

e

*COMPONENTS ADDED, DELETED OR




LBI-4032

SCHEMATIC DIAGRAM SCHEMATIC DIAGRAM

BATTERY CHARGER

19C3I7ONPI (6-UNIT CHARGER) BATTERY CHARGING RACK
19C31701IPI6 (SINGLE-UNIT CHARGER) 19C317005 1
1l
Pl
R7 .
R7 -> 470
FLIA “ . > E2 Shi ESRL e €3
ALL RESISTORS ARE (/2 WATT. A ] 3 i / 1 TBI-l Ri TBI-2
1 - >
3?3K Tes-2 — }OPEN CIRCUIT VOLTAGE SN22-R 3.3k
->
8K
7
2% 12
% PARTS NOT USED IN SINGLE UNIT *
CHARGER. P2 RS
47
TB3 USED ON SINGLE UNIT CHARGER 2-90 *® - 3 SN22-R E4 i E6 E3 1,1+ EIS 0 oA §
TBI USED ON 6- UNIT CHARGER 575 w2 R 153 1 i p i TB2-1 R2 TB2-2
R2% ! - 3.3K
3.3K > SN22-R
—>
BL
% 7] I3
13
p3¥
RS —> sN22.R E6 —i+ E8 ES —113 ET &%
A A w'ry m 33 ) ) W i T3 TB3-2 p
A "
% ~TBI-3 = /
33K -> SN23-R 3.3k
TB3-3 ->
TB1-7 BL 57
n7v * ), — 14
AC 14
pa¥
LA e €8 €20 E7 EI9 470
470 *~ g |2 Jp—s—%o—:—{i:'r;o—o-—‘::}'* S
w4 3 [ [ TB4-1 R4 TB4-2
R4 TBI-4 > 3.3K
3.3k — SN22-R
BL |2
7
~ — 15
15*
ps*
RII [ ]
470 ws*"ﬁ I JSN22~R EI0 - hl+ E22 E9 - =‘|+ A b
. . 3 p O [ /o S TB5-1 RS TB5-2
R5% TBI-5 = 3k
3.3k = SN22-R .
BL
7
* -/ —_ Ie
16 x
P&
RI2 >
470 ws*"\ e ) SN22-R  EI2 - i'l+ E24 EIl - hl.q. E23
<" —o—j!
86 RE [ / " TB6-1 R6 TB6-2
RE* -> 3.3k
3.3k - SN22-R
BL |2
- 7
Pl
Jl R
SN22-R 3 &fo
1% v
BK
DB TE2-6 sn2z-R !

(19¢311771, Rev. 3)

(19C311772, Rev. 2)

OUTLINE DIAGRAM OUTLINE DIAGRAM

cpEe
CHARGING = :: :: _ TO&\WEW _
I wa Pa CONNECTS
e w o] (o e
:? E -~ :1:‘::__"':.—..:;.-_ pnginpeyiey L.“ e 14
c o | E_HE_—, R =——=—C_= ' @—’E
" L T dﬁ Bt
- - Qﬁi\\\\\’ IIE XFFI| 16 15 14 3 12 Il Ei EE ;®{:E
S R A 58586888 4 L
TOP VIEW N :: +1l + Kk
senenaL @ LecTaic @. S = YA SCHEMATIC & OUTLINE DIAGRAMS
scaniore. . o C C 0 0 Q Q UNIT CHARGERS 19C317011-Gl & G2
o = = = BATTERY CHARGING RACK 19C317005-Gl
FRONT VIEW (19C311777, Rev. 0)
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LBI-4032

PARTS LIST PARTS LIST
LBI-4033A
SINGLE UNIT CHARGER 19C317011-G2 BATTERY HOLDER RACK
6 UNIT CHARGER 19C317011-Gl 19C317005-G1
SYMBOL|G-E PART NO. DESCRIPTION SYMBOL|G-E PART NO. DESCRIPTION
——————— DIODES AND RECTIFIERS = = = = = = = - = — = = ~ ~ ~ INDICATING DEVICES = = = = — — — —
CR1 4037822-pP1 Silicon. | I1 19A115087~-P2 Light, indicator: red transparent lens, 10 volts;
and ] thru sim to Drake 5682,
CR2 16
----------- FUSES = = = = = = = = « = -]
-------- - = = PLUGS = = = = = = = = = = =
F1 1R16~P12 Quick blowing: 1/8 amp at 250 v; sim to Littel-
fuse 312,125 or Bussman AGC-1/8. Pl 5494642-P11 Plug: telephone, sub-niniature; sim to

Switchcraft Tini-plug-750.

———————— INDICATING DEVICES — - - = = — -

—————————— RESISTORS = = = = = = = ~ = =
I1 19A115097~-P2 Light, indicator: red transparent lens, 10 volts
sim to Drake 5682, R1 3R77-P332J Composition: 3300 ohms *5%, 1/2 w,

thru
12 19A115097-pP2 Light, indicator: red transparent lens, 10 volts R6
thru sim to Drake 5682, (Used in 19C317011-Gl only),
16 R7 3R77-P471J Composition: 470 ohms #5%, 1/2 w.

thru

R12

------- JACKS AND RECEPTACLES = = = — ~ - —

J1 549464 2-P1 Jack: telephone, sub-miniature; sim to
Switcheraft Tini-Jax 42A.

——————————— PLUGS — = = = = = = = = = =
Pl 19A116126-pP2 Plug: 7 pins,
thru
P6
—————————— RESISTORS = = = = = = = = = —
R1 3R77-P332J Composition: 3300 ohms 5%, 1/2 w.
R2 3R77~P332J Composition: 3300 ohms *5%, 1/2 w.
thru (Used in 19C317011-Gl only).
R6
R7 3R77-P471J Composition: 470 ohms +5%, 1/2 w,
thru
R12
---------- SWITCHES = = = = = = = = = =
S1 7478623=-P1 Toggle: SPST, 3 amps at 250 VDC; sim to Arrow--

Hart and Hegeman 20994~BJC.

T1 19B209017-P1 Power: rectifier, single phase,
pri: 117 v, 50/60 Hz,
Sec 1: 25/25 v,

———————— TERMINAL BOARDS — ~ = = = — - - =

TB1l 7115374-P7 Phen: terminals; sim to HB Jones 326-20-~06-210
(Used in 19C317011-Gl only).

-

TB2 7115374~-P6 Phen: 6 terminals; sim to HB Jones 326~20-07-211
(Used in 19C317011-G2 only),

TB3 7775500-P2 Phen: 2 terminals, (Used in 19C317011-G2 only).
----------- CABLES = = = = = = — =~ = =
Wl 19A127427-GL Charging cable assembly. (Includes Pl).
w2 19A4127427~G1 Charging cable assembly. (Includes P2),
w3 19A127427-Gl Charging cable assembly. (Includes P3),
w4 19A127427-Gl Charging cable assembly. (Includes P4).
w5 194A127427-GL Charging cable assembly. (Includes P5). é
w6 19A127427-G1 Charging cable assembly., (Includes P§), |
w7 4036441-GL Power: approx 7 feet long, with 2-contact plug;
sim to GE 2073-1,
---------- SOCKETS = = = = = = = = = = =
XF1 19B209005-P1 Fuseholder, post type, phen: 15 amps at 250 v;

sim to Littelfuse 342012,

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES. *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
26
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EQUI

ENT REQUIRED

QUICK CHECKS

1. AC VIVM oy Oscilloscope

},000 ohm-pe

.5 VDC 500 m& PGW

1t meter

er Supply (canneet as shown on transmitter

ROTE

ing checks are 1o be made with the trangmitter

PROCEDURE

No Modulation

Check cutput of Speaker-Microphone.

maved frem 1155 m@m&t ng
position to reach terminals).

‘ip + Mod If ‘valt'ags is not
present go to _tep 3.

3.

Check for +13.5 VIC at H1 on the Power
Amplifier A4 MODU ; 1 3 ,
ent, check reiay K1 on the Antenna

Ne Power Output
Trang. B+ OK.

Using 20,000 chm~per-volt meter, make the
following checks:

valtsbat the emltter ofinriver Q14.

If the above checks are 0K, the PA pro-
bably is defective.

QSCILLATOR~-MULTIPLIER A2/A3

Q4

MOD Al

POWER AMPLIFIER A4

AUDIO MODULE Al
(PRINTED CIRCUIT VIEWAT RIGHT}——

RiB QUTPUT

(190413205, Rew, 0)

{o.5v-8]18y-C [ov-E | — -
Qe - AC AMP H§

Q3-AUDIO AMP

(190317002, Rev. 1)
(L9031I6EY, Rev, ® ¢ 5 Rev

RC-18328

Denotes Solder Side

TRANSMITTER
33A2-A5

Issue 3 27



QUICK CHECAS

LO IF AMP & DISC AS

1000 u"on—fraquency Rﬁ si nal to
~ AIN cm:cxs "

Trnuhlasﬁéaﬁ émée U
checks at the t

END OF DOCUMENT

(39433208, Rev. 0)






