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Type Number
Frequency Range
Modulation Acceptance
Channel Spacing
Selectivity
EIA Method
20 dB Quieting
Chassis Sensitivity
12 dB SINAD (EIA Method)

20 dB Quieting Method
Paging

Spurious Response

Frequency Stability

Battery Drain (at 3.75 Volts)
Squelched
Unsquelched

Audio Power Output

Alert Tone Output

Audio Distortion

Frequency Response

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

SPECIFICATIONS *

ER-68-A
150.8-174 MHz
+7 kHz

30 kHz

-60 dB at *30 kHz
-60 dB at 30 kHz

-60 dB

0.001% (-10°C to +50°C)

14 milliamperes

95 milliamperes

150 milliwatts

200 milliwatts

Less than 10% at rated power output

+2 dB and -10 dB of a standard 6 dB per

octave de-emphasis curve from 300 to
3000 Hz (1000 Hz reference)

the appropriate Specification Sheet for the complete specifications.

LBI-4549

Refer to
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COMBINATION NOMENCLATURE

1st & 2nd Digits 3rd Digit 4th Digit S5th Digit 6th Digit 7th Digit 8th & 9th Digits
PRODUCT RF CHANNEL MODE OF ALERT OPTIONS FREQUENCY
LINE POWER SPACING OPERATION TONE RANGE
Personal Receive 30 kHz Individual Call Fixed Type 99 150,8-174 MHz
Pager Only Tone & Voice Output Decaoder

(Automatic Reset)

Individual Call Adjustable Noise

Tone & Voice Output Squelch

(Push-To-Reset)
Individual Call Noise
Tone & Voice Squelch

iv

(Push-To-Listen)

Individual Call
Tone Only
(Push-To-Silence)

(Noise Squelch)

F

Group Call
Tone & Voice
(Push-To-Reset)

Group Call
Tone & Voice
(Push-To-Listen)

Group Call
Tone Only
(Push-To-Silence)
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ACCESSORIES

DESK CHARGER DESK CHARGER
MODEL 4EP67A11 (Option 5406) MODEL 4EP67A10 (Option 5405)

INDOOR ANTENNA
(Option 5406)

MOBILE CHARGER 5-WATT SPEAKER
MODEL 4EP75A10 (Option 5413) MODEL 4EZ18A13 (Option 5422)

MULTI-CHARGERS
MODELS 4EP74A10-13 (Options 5407-5410)

LEATHER
LAPEL SPEAKER EARPHONE CASE
& CORD SET (Option 5421) (Option 5415)

(Option 5420)
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TEST EQUIPMENT

TEST SET
MODEL 4EX3A11 (TM-11, 12, 13, 16 & 17)

IF GENERATOR
MODEL 4EX9A10 (Option 4381)

For setting the receiver on frequency
and for troubleshooting

TEST AMPLIFIER
MODEL 4EX16A10 &
RF PROBE 19C311370-G1 (Option 4382)

senenat & ELECTRIC
: %'ISV AM'\IF‘EI 4EX16A10
A 21 :‘D
5 X & :
- ,I

vi For receiver front end and
IF gain measurements

TEST KIT
MODEL 4EX8K11

TEST FIXTURE
MODEL 4EX17A10 (Option 5425)

VOLTAGE CALIBRATOR
MODEL 4EX10A10 (Option 4383)

For setting voltages on
Personal Pager Battery Chargers



DESCRIPTION

General Electric Personal Paging recei-
vers Type ER-68-A are extremely compact,
high performance FM receivers for tone and
voice paging in the 150.8-174 MHz range.

The Personal Pagers are available for three
different types of operation, The three
types are:

® Voice and Type 99 tone signaling
e Type 99 tone signaling only
e Voice only (noise squelch)

The receiver is housed in a ruggedly-
constructed, weatherproof and dustproof
Lexan® case with a self-contained speaker,
antenna and battery. All operating controls
are conveniently mounted on the top of the
case, An accessory jack on the top of the
radio is provided for an external speaker or
earphone, Directions for opening the acces-
sory jack cover are contained in Figure 1.

Power for the Personal Pager is nor-
mally supplied by a single rechargeable
nickle-cadmium battery that fits in a sepa-
rate battery compartment in the bottom
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section of the case. The battery can be
recharged z2ither in or out of the receiver,
depending on the battery charger used,

If desired, the Pager can also be
operated by either a mercury battery or
alkaline battery. However, these batteries
are not rechargeable,

The Spring on the Pager may be used to
clip the radio to a pocket or belt. The
Pager may also be carried on a belt in an
optional leather case,

OPERATION

The Personal Pager is shipped from the
factory equipped for one of five different
modes of operation, The operating mode of
the receiver can be determined by noting
the 5th digit of the combination number
printed on the nameplate on the bottom of
the case, The operating modes and controls
for the different paging combinations are
shown in the following chart.

5th Digit of
Combination Number

Mode of Operation

Controls

A Individual Call Tone and Voice
(With Automatic Reset)

Push-to-Reset and
OFF - VOLUME

Individual Call Tone and Voice
Push-to-Reset

Push-to-Reset and
OFF - VOLUME

Individual Call Tone and Voice
Push-to-Listen

Push-to-Listen and
OFF - VOLUME

Individual Call Tone Only
Push-to-Silence

Push-to~-Silence and
OFF - VOLUME

Voice Only

Squelch and
OFF - VOLUME

Group Call Tone and Voice
Push-to-Reset

Push-to-Reset and
OFF - VOLUME

Group Call Tone and Voice
Push-to-Listen

Push-to-Reset and
OFF - VOLUME

|0 mm 0|00

Group Call Tone Only
Push-to-Silence

Push-to-Silence and
OFF - VOLUME
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TONE & VOICE RECEIVERS

PUSH~-TO-RESET

Turn the receiver on by turning the
OFF-VOLUME Control halfway to the right
(see Figure 1). A short burst of tone and
a continuous hissing sound should be heard
from the speaker, Next, press down and re-
lease the Push-to-Reset button to cut off
the hissing sound. The personal Pager is
now ready to receive messages.

Before a message is received, a short
burst of tone will be heard, followed by
the voice message. As soon as the message
is completed, press the Push-to-Reset but-
ton to reset the receiver,

NOTE

In receilvers equipped with the auto-
matic reset option, the receiver
will reset itself automatically
within 36 seconds. However, the
Push-to-Reset button may be pressed
as soon as the message is completed
to reset the receiver.

OFF-VOLUME
CONTROL
ACCESSORY JACK

PUSH-TO-RESET
PRY UP LID OR
WITH TIP OF PUSH-TO-LISTEN
ACCESSORY
PLUG

Figure 1 - Tone & Voice Receiver

PUSH~-TO-LISTEN

Turn the receiver on by turning the
OFF-VOLUME control halfway to the right
(see Figure 1), A short burst of tone
should be heard from the speaker.,

Before a message is received, ah aler-
ting tone will be heard. As soon as the
tone is heard, hold down the Push-to-Listen
button to hear the voice message. Release
the button as soon as the message is
complete.

TONE ONLY RECEIVER

Turn the receiver on by turning the
OFF-VOLUME Control halfway to the right
(see Figure 2), A short burst of tone will
be heard, The receiver is now ready to re-
ceive an alert tone--no voice message will
be received. The tone may be silenced by
pressing the Push-to-Silence button at any
time before the tone ends.

OPERATION

OFF-VOLUME

ACCESSORY

PUSH-TO-SILENCE

Figure 2 - Tone Only Receilver

VOICE ONLY RECEIVER

Turn the receiver on by turning the
OFF=-VOLUME Control halfway to the right
(see Figure 3), Next, turn the SQUELCH
control to the right until a continuous
hissing noise is heard. Then slowly turn
the SQUELCH control to the left until the
hissing sound just fades out. The radio
is now ready to receive voice messages.

OFF-VOLUME

Figure 3 - Voice Only Receiver

BATTERY INFORMATION

The Personal Pager is shipped from the
factory ready for immediate operation upon
installation of the battery. The part num-
ber as well as battery life for each of the
batteries is shown in the following chart,

Pager
Battery GE Part Battery
Type Number Equivalent | Life
Recharge- | 19A116252P1 14 hrs.
able
Mercury 19A116387P2 | Mallory
(package of | TR133 105hrs,
12) Eveready
T133
Alkaline 19A116448P2 | Mallory 50 hrs,
(Package of PX21
6)

The rechargeable battery is shipped
from the factory in a fully-charged condi-
tion--ready for immediate use, If the radio
has been stored for over 30 days, the battery
should be fully recharged before using. When
it is necessary to store the unit for over
30 days, it is recommended that the battery
be kept on charge in one of the Personal
Pager c¢hargers.,
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BATTERY INSTALLATION OR REPLACEMENT

To replace the battery:

1. Turn the radio OFF.

2. Turn the captive screw to the left as
far as it will go (see Figure 4).

3. Place a fingernail in the slot shown
and pull down in the direction of the
arrow, This will flip open the hinged
battery compartment cover,

4, Replace the battery with the (+) end
pointing toward the battery compartment
opening (away from spring).

WARNING

Do not incinerate either the Mercury
or the rechargeable battery. To do
so may cause a battery to explode,.

TURN CAPTIVE
SCREW TO THE LEFT

PUT FINGERNAIL
IN SLOT

PULL IN THIS
DIRECTION

e

BATTERY
AS SHOWN

Figure 4 - Battery Replacement
NOTE
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BATTERY CHARGERS

Three different type chargers are
available for recharging the nickel-cadmium
batteries used in the Personal Pager, The
chargers include a desk charger, a multi-
unit charger and a mobile charger. All of
the chargers will fully recharge the battery
in 14 hours.

A fully charged battery will operate
the Pager for approximately 12 hours. 1In
addition, an eight-hour charge will provide
a sufficient charge to operate the Pager for
one day (8 hours),

NOTE

Due to the temperature characteris-
tics of nickel-cadmium batteries,
the batteries will not accept a full
charge at temperature extremes. For
maximum capacity, recharge the bat-
tery at a room temperature of from
65° to 85° Fahrenheit whenever pos-
sible,

There is no way to dispose of mercury
batteries without possible pollution
except by returning them to the manu-
facturer for recycling.

Mallory Battery Company will buy all
used mercury batteries at the cur-
rent price of 60 cents per pound
(price subject to change).

Batteries are to be shipped prepaid,
enclosing a packing slip indicating
who is to receive payment for the
batteries, to:

Mallory Battery Company
Plant #2

Lexington, N.C. 27292

The chargers are designed to prevent
the battery from being overcharged. When-
ever the battery is charged to approximately
70% of capacity, the charging circuit ap-
plies a trickle charge for the remainder of
the charging cycle. The battery may be
safely left on trickle charge for as long
as desired.

Refer to the applicable Maintenance
Manual for complete instructions.

WARNING

Do not attempt to recharge Mercury
batteries. To do so may cause the
batteries to explode.

DESK CHARGER

Two desk chargers are available for
recharging the nickel-cadmium battery from
a 120-Volt, 50/60 Hz source. Charger Model
4EP67A10 will recharge one battery in the
radio, and charger Model 4EP67All will re-
charge one radio and one battery,

To use the desk charger, turn the
Pager OFF, Then place the radio into the
charging insert, or the battery into the
battery charging clip. The red charge
light(s) will glow brightly at the beginning
of the charge cycle and will gradually be-
come dimmer until it goes out, indicating
that the charger is on trickle charge. The
charger will fully recharge the battery in
an additional 8 hours.
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Charger Model 4EP67Al11l is also equip-
ped with an antenna jack for connecting the
Pager to an external antenna. Placing the
Pager into the charging insert with the
speaker facing the front of the charger
automatically connects the Pager to the ex-
ternal antenna, The Pager may be turned ON
to monitor the channel and receive messages
while in the charger, The battery can be
charged up to approximately 50% of capacity
with the Pager turned ON,

An optional indoor antenna is avail-
able for use with the 4EP67All,

MULTI-CHARGER

Four multichargers are available for
recharging up to 15 radios, 15 batteries,
or a combination of radios and batteries.,

To use the multicharger, plug the
power cable into a 120-Volt, 50/60 Hz
source, Then turn the OFF-ON switch to the
ON position., Next, place the radios into
the battery charging clips. The green
charge light will glow brightly at the
start of the charging cycle, and will grad-
ually become dimmer until it goes out, in-
dicating that the charger is on trickle
charge. The charger will fully recharge
the batteries in an additional 8 hours,

MOBILE CHARGER

The mobile charger recharges one
radio from the vehicle battery, and is ship-
ped with an external antenna. To use the
charger, turn the Pager OFF and make sure
that the charger is ON, Due to the low bat-
tery drain, it is not necessary to turn the
charger off unless the charger will not be
used for long periods of time. Next, press
open the belt clip on the Pager and place
the radio into the charging insert with the
speaker towards the front of the insert.
Press the Pager into the Charger until the
belt clip catches into the retaining slot.

The radio can be turned ON and used to
monitor the channel and receive messages
while in the charger, The battery can be
charged up to approximately 50% of capacity
with the Pager turned on,

An optional 5-Watt speaker is available
for use with the mobile charger. The charger
ON-OFF switch also turns the 5-Watt speaker
on and off,

INITIAL ADJUSTMENT

The initail adjustment for the Person-
al Pager includes zeroing the receiver to
the system operating frequency and tuning

BATTERY CHARGERS

the antenna circuit and front end coils.
Refer to the FRONT END ALIGNMENT in the
ALIGNMENT PROCEDURE as listed in the Table
of Contents.

MAINTENANCE

SERVICING THE RECEIVER

If the radio should begin to operate
improperly, the first thing to suspect is a
discharged battery. If a freshly recharged
battery or a new mercury or alkaline battery
fails to restore the radio to its normal
operating condition, refer to the Trouble-
shooting Procedure for help in isolating and
correcting the problem.

A complete procedure is provided in
this manual for disassembling the radio for
servicing. Refer to the DISASSEMBLY PRO-
CEDURE as listed in the Table of Contents.

TEST AND TROUBLESHOOTING PROCEDURES

Whenever difficult servicing problems
occur, the Test Procedure for the receiver
can be used by the serviceman to compare the
actual performance of the unit to the speci-
fications met by the Pager when shipped from
the factory.

In addition, a Troubleshooting Proce-
dure is available for the receiver, tone and
Squelch boards, For best results, the Test
Procedure should be used in conjunction with
the Troubleshooting Procedure when servicing
the radio (see Table of Contents).

RECEIVER MODIFICATIONS

The Personal Pager can be easily modi-
fied in the field for the following modes
of operation:

e Setting the alerting tone output
level by means of the VOLUME control
in all receivers with Tone,

e Changing from Push-to-Reset to Push-
to-Listen in Tone and Voice receivers.

e Changing from Push-to-Listen to Push-
to-Reset in Tone and Voice receivers.

® Changing from Tone and Voice to Tone
Only.

Instructions for these changes are con-
tained on the applicable Schematic Diagram
as listed in the Table of Contents,



CIRCUIT ANALYSIS

CIRCUIT ANALYSIS

General Electric Personal Paging re-
ceivers Type ER-68-A are double-conversion,
superheterodyne receivers for tone and voice
paging in the 150,.,8-174 MHz range. The cir-
cuit boards used in the different receiver
applications are shown in the following
chart,

APPLICATION RECEIVER BOARD
TONE AND VOICE 19D417348G2
TONE ONLY 19D417348G2
VOICE ONLY 19D417353G2

References to symbol numbers mentioned
in the following text are found in the Out-
line Diagram, Schematic Diagram and Parts
List (see Table of Contents).
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RECEIVER BOARD
ANTENNA & RF AMP

The antenna circuit consists of ferrite
rod L311 and capacitor C303. The circuit is
tuned by C303. An RF signal from the anten-
na is coupled by RF Cable W30l to a matching
network (L318 and C360) that provides the
proper impedance match to RF Amplifier Q301.

The output of Q301 is coupled through
C362 to helical resonators L4 and L2, The
output of L2 is applied to the base of first
mixer A306-Ql.

1ST OSCILLATOR & MIXER

1lst Oscillator A301-Ql is a third mode
oscillator that operates in the 47 to 50
MHz range. The crystal is connected in the
oscillator feedback path to permit oscil-
lator at the crystal frequency only. A301-
Ll, Cl1 and C2 make up the mode-selective
resonant circuit, Tuneable coil L1 permits
the oscillator frequency to be shifted
slightly for setting the receiver on the
system operating frequency.

20 MHZ

rISO.G -174 MHZ

WV

RF.
AMP
Q301

Y302

19.545MHZ

455 MHZ

5 CKT
LOW IF

AMP - LIM
u3ol

RATIO
DET

DRIVER
LIM
Q304

REED
DRIVER
Q310

TONE
AMPL ¢

—>

FL3OI

REED
BUFFER
Sgg’ﬁ" Q313

FL302 | FL303

DET
CR309
CR310

T302

CRYSTAL FREQ= OPERATING FREQ-20 yuz
3

PA
Q307

Q308

o
ag

o4=
amg

VOLUME

e
%

RC-2477

Figure 5 - Tone and Voice Receiver Block Diagram
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The oscillator output is transformer-
coupled through A305-L1l, C5 and helical
resonator L2 to the emitter of First Mixer
A306-Q1. A305-Ll is tuned to three times
the crystal frequency. The oscillator is
metered at TP1l.

RF from the helical resonators L4 and
L2, is applied to the base of 1lst Mixer
A306-Q1. The injection frequency from the
oscillator and multiplier is applied to the
emitter of the lst Mixer A306-Ql. The 20-
megahertz high IF output is coupled through
high IF crystal filter Y302, providing High-
IF selectivity, to the base of the High-IF
Amplifier Q318,

2ND OSCILLATOR & MIXER

Q303 operates as a Colpitts oscillator
with a crystal frequency of 19.545 mega-
hertz. The High-IF signal from the lst
Mixer and the low side injection frequency
from the 2nd oscillator is applied to the
base of 2nd mixer Q302 producing the 455-
kilohertz Low-IF output. The 2nd Mixer
Stage is metered at TP4.

Following the 2nd Mixer is a five coil
Low-IF filter (L304 through L308) that pro-
vides the main receiver selectivity.

AMP-LIMITER & DRIVE-LIMITER

The Low IF filter output is applied to
Pin 10 of the integrated circuit Amplifier-
Limiter (U301). The IC amplifies the Low
IF signal and provides some limiting at
high signal levels.

The IC output at Pin 5 is coupled
through C324 to the base of Driver-Limiter
transistor Q304. The output of Q304 is
applied directly to the ratio detector.

RATIO DETECTOR

A ratio detector is used to demodulate
the 455 kHz IF signal. This type of detec-
tor provides a high degree of AM rejection,
The recovered audio, tone and noise is ob-
tained from the tertiary winding of L309.
The ratio detector is metered at TP2,

AUDIO STAGES

Tone and Voice Receiver

The ratio detector output is applied
to both the base of Audio Mute transistor
Q305 and to the Decoder input. Applying
the proper sequential tones to the receiver
activates the Decoder circuitry and the
audio stages causing a 2800 Hz tone to be
heard at the speaker.

CIRCUIT ANALYSIS

After the alerting tone is completed,
the output of Q305 is coupled through
VOLUME control R388 to the base of Audio
Amp Q306.

The output of Q306 is transformer-
coupled through T301 to provide phase inver-
sion for the push-pull audio PA stage.

Q307 and Q308 operate as a class B,
push-pull audio PA, The PA output is
coupled through audio transformer T302 to
the loudspeaker., €343, R341, and R342 pro-
vide a negative feedback loop from the out-
put of T302 to the base of Q306 for added
stability of the PA stage.

Voice Only Receiver

The ratio detector output is applied
to both the base of Audio Mute transistor
Q305 and to the Squelch input. Q305 oper-
ates as an emitter-follower in Voice Only
receivers.

Applying a carrier to the receiver un-
squelches the unit and activates the audio
stage. The output of Q305 is coupled
through VOLUME control R388 to the base of
Audio Amp Q306,

The output of Q306 is transformer-
coupled through T301 to provide phase in-
version for the push-pull audio PA stage.

Q307 and Q308 operate as a class B,
push-pull audio PA, The PA output is
coupled through audio transformer T302 to
the loudspeaker,

C343, R341 and R342 provide a negative
feedback loop from the output of T302 to the
base of Q306 for added stability of the
audio PA,

Tone Only Receiver

In tone only receivers, the audio stages
consists of Audio amp Q306 and Audio PA
Q307-Q308. The output of the Audio Mute Q305
is not coupled to the Volume Control R388,
The ratio detector output is applied to the
Decoder Circuit.

Applying the proper sequential tone to
the receiver activates the Decoder circuit-
ry and Audio Amp Q306.

A 2800 Hz alerting tone from the decoder
is applied to the base of Q306. The output
of Q306 is transformer-coupled through T301
to provide phase inversion for the push-pull
audio PA stage.

Q307 and Q308 operate as a class B,
push-pull audio PA, The PA output is
coupled through audio transformer T302 to
the loudspeaker.
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SQUELCH CIRCUIT

The Squelch Circuit, in voice only re-
ceivers, consists of 1lst Noise Amp Q309,
Active Filter Q310, 2nd Noise Amp Q311 and
Squelch Switch Q312,

Noise from the ratio detector operates
the squelch circuit. With no carrier ap-
plied to the receiver, noise is coupled
through SQUELCH control R390 to the base of
1st Noise Amp Q309. R390 determines the
gain of the Noise Amplifier by varying the
noise amplitude to the base of Q309.

The output of Q309 is applied to an
active, high-pass filter that attenuates
frequencies below 3 kHz, The filter con-
sists of C347, C348, C349, R349, R350 and
Q31o0.

Following the high-pass filter is 2nd
Noise Amp Q311l. The output of Q31ll is rec-
tified by CR305 and CR306, and filtered by
R357 and C353 to produce a positive DC
voltage. The positive voltage is applied to
the base of PNP Squelch Switch Q312, turning
it off,

The collector of Q312 is tied to the
base of Audio Driver Q306., Turning off
Q312 changes the bias voltage to the Audio
Driver transistor Q306, turning it off,

When the receiver is quieted by a
carrier, the receiver noise is reduced. This
removes the positive voltage on the base of
Squelch Switch Q312 turning it on., Turning
on Q312 applies the bias voltage to Q306,
allowing it to conduct so that sound is
heard from the speaker, Capacitor C354 in
the collector of Q312 slows down the switch-
ing action of the transistor to provide a
more positive switching action. Resistor
R354 connects from the collector of Q312 to
the base of Q311 providing a hysteresis loop
in the squelch circuit, When a weak signal
opens the squelch, the signal level may be
reduced by approximately 3 dB without the
squelch closing.

TYPE 99 DECODER

Type 99 Decoder Circuit is a two or
three reed sequential tone decoder for
operation with any two-tone sequential en-
coder in individual call applications. The
two or three reeds plug into pins mounted
on the receiver board, and are available for
operation on tone frequencies in the 517.5 to
997.5 Hertz range.

The decoder circuit is used in tone and
voice and tone only receivers., Timing wave-
forms for the decoder are shown in Figure 6.
It is recommended that these waveforms be
studied in conjunction with circuit analysis
for a better understanding of the decoder
operation,
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RC-2502

Figure 6 - Decoder Timing Waveforms

TONE AMP & REED DRIVER

The ratio detector output is amplified
by Tone Amp Q309 and then applied to the
base of Reed Driver Q310. Capacitor C344
provides 455 kHz and high frequency roll-
off. The square-wave output of Q310 drives
the reeds.

REED SWITCH

The reeds are selected to respond to
one combination of sequential tones. When
the first tone of a two-tone sequential call
is received, the contacts of FL301l close.
This applies the battery voltage to the base
of Reed Switch Q311, turning it on,

When turned on, the collector potential
of Q311 drops to ground for the duration of
the tone discharging C349 (see Figure 6).

As soon as the first tone stops, Q311 turns
off and C349 starts charging through R353.

The charging current also flows through
R354 and R355 developing a positive poten-
tial of approximately +2 Volts at H22,
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The +2 Volts at H22 is applied to the
base of Auto Mute transistor Q305 on the
receiver board, turning the transistor off,
Q305 remains off while the sequential tones
are being applied so that only the alerting
tone will be heard from the speaker.

TONE ALERT OSCILLATOR & BUFFER

The voltage developed across divider
network R354 and R355 turns on Tone Alert
Oscillator Q312,

Q312 operates as a 2800 Hertz oscil-
lator with a "twin-T" feedback loop con-
sisting of C351, C352, R356, C353, R357 and
R358.

Buffer Q313 follows the oscillator,
The Buffer tone output is applied to a
voltage doubler (CR309 and CR310) where the
rectified output charges C356,

The buffer tone output is also applied
to the base of Audio Driver Q306, The
Audio Amp is turned off until the second
sequential tone activates the decoder 1logic
circuitry.

If the second tone is not applied to
the decoder, the voltage at H22 drops to
ground a C356 stops charging (see Figure 6).
CR309 prevents the Alert tone from restart-
ing while the receiver is unsquelched.

MUTE & SQUELCH SWITCHES

The Mute and Squelch switches are
activated by the second sequential tone.
When the second tone is received, the con-
tacts of FL302 or FL303 close. This applies
a positive trigger pulse from the charge in
C356 to the emitter of Q314 and to the base
of Q315.

FL303 is paralleled with FL302 for
Group Call applications. See DATAFILE
BULLETIN DF-5000-3A,

Mute Switch

Mute Switch transistors Q314 and Q315
are normally off, Applying the trigger
pulse to the emitter of Q314 turns it on,
which turns on Q315. The emitter of Q315
connects to the cathode of CR308 in the
base circuit of Tone Alert Oscillator Q312,
Turning on Q315 applies the bias voltage to
the base of Q312 keeping the oscillator
running and charging C350. The bias volt-
age is also applied to the base of Audio
Mute transistor Q305, keeping the transis-
tor turned off, The positive voltage is
applied to the base of Q305 and Q312 for
the duration of the sequential tone.

CIRCUIT ANALYSIS

Squelch Switch

In the Squelch Switch transistor Q316
is normally on and Q317 is normally off
(reset). The collector of Q317 is connected
to the base of Audio Driver Q306, When Q317
is turned off, its collector is at ground
potential, keeping Q306 turned off,

Applying the trigger pulse turns off
Q316 and turns on Q317., Turning on Q317 ap-
plies the bias voltage to the audio driver
transistor, turning it on so that sound can
be heard from the speaker.

In Pagers connected for Push-to-Reset,
turning the radio on causes Q317 to conduct.
This causes a short burst of tone and then
noise to be heard from the speaker. Q317
will conduct until the Push-to-Reset button
is pressed, grounding the base of Q316 and
turning it on. Turning on Q316 turns off
Q317 resetting the Squelch Switch., A simpli-
fied Push-to-Reset Circuit is shown in
Figure 7.

TRIGGER
PULSE

1

+
C357 1~ Q36

100K

150K
A

PUS| |
TO- 22 PF

RES
22K §

RECEIVER
AUDIO AMP
& DRIVER

B

RC-2501A

Figure 7 - Push-To-Reset Circuit

In Pagers with the automatic reset op-
tion, transistors Q319 and Q320 operate as
a momentary switch for automatically reset-
ing the Squelch Switch (Q316 and Q317).

The emitter of Q320 is connected to the
collector circuit of Q317 while the collector
of Q319 is connected to the base of Q316,.
When the proper tones turn on Q317 the bat-
tery voltage is applied to the emitter cir-
cuit of Q320 and capacitor C365.

In approximately 30 seconds, the charge
on C365 is sufficient to momentarily turn on
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Q320, which momentarily turns on Q319. When
turned on, the collector of Q319 drops to
ground, applying a momentary ground to the
base of Q316, turning it on. Turning on
Q316 turns off Q317 resetting the Squelch
Switch,

Pressing the Push-To-Reset button turns
Q316 on and Q317 off., The Squelch Switch
will remain in this state until the radio is
turned off and or again, or until the circuit
is triggered by the proper sequential tones.

In pagers connected for Push-To-Listen,
turning the radio on causes Q317 to conduct
until C357 charges up, allowing a short burst
of tone to be heard from the speaker. When
C357 charges, Q316 turns on and Q317 turns
off, A simplified Push-~To-Listen circuit is
shown in Figure 8.

Hé
+
g| Q317
C
100K 22K
PUSH-
TO-
LISTEN
RECEIVER
AUDIO AMP
8 DRIVER
RC-2500A

Figure 8 - Push-To-Listen Circuit

When the circuit is triggered, C316 is
turned off and Q317 is turned on until C357
charges up, allowing the alerting tone to be
heard. When charged, Q316 turns on and Q317
turns off, Pressing the Push-~To-Listen but-
ton turns on Q317. The transistor will
remain on as long as the button is held down,

Determination of Tone Frequencies

Tables I and II enable the technician
to determine the tone frequencies without
opening the radio to examine the reeds.

LBI-4549

For example, assume the paging number
to be 123, The first digit of the paging
number is a 1. Look in Table I, and read
down the column labeled "100's Digit'" to a
1. Read horizontally across to the column
labeled '""10's Digit'". The tone group is B.
The second digit of the paging number is a
2. The tone number is B2, Look in Table II
and down the column labeled '"Tone Designator"
to find B2, Read horizontally across to the
column labeled ''Tone Frequency'. The first
tone frequency is 787.5 Hz.

To determine the second tone frequency
look in Table 1 and as before, find the
first digit of the paging number 1, Read
horizontally across to the column labeled
"1's Digit".

The second tone group is A, The third
digit of the paging number is a 3 and the
Tone Desingator is A3. 1In Table II read
down the column labeled "Tone Designator"
and find A3, Read horizontally across the
column labeled "Tone Frequency'. The
second tone frequency is 802.5 Hz.

For different paging numbers, locate
the first digit in the "100's Digit" column
and determine the tone frequencies as de-
scribed in the example. For a complete des-
cription of tone applications see DATAFILE
BULLETIN DF-5000-3A,

Table I - Tone Groups

100's 10's 1's
Digit Digit Digit
For 1st For 2nd

Tone Tone

0 A A

1 B A

2 B B

3 A B

4 Cc c

5 C A

6 C B

7 A C

8 B C

9 Not Used




LBI-4549

CIRCUIT ANALYSIS

Table II - Tone Generator Frequencies

Diagonal Tone

Tone Group Tone Designator Tone Frequency

A0 682,5 Hz

Al 592.5 Hz

A2 757.5 Hz

A3 802.5 Hz

A A4 847.5 Hz
A5 892,5 Hz

A6 937.5 Hz

A7 547.5 Hz

A8 727.5 Hz

A9 637.5 Hz

BO 652.5 Hz

Bl 607.5 Hz

B2 787.5 Hz

B3 832.5 Hz

B B4 877.5 Hz
B5 922.5 Hz

B6 967.5 Hz

B7 517.5 Hz

B8 562.5 Hz

B9 697.5 Hz

Cco 667.5 Hz

Cl1 712,5 Hz

Cc2 772.,5 Hz

c3 817.5 Hz

c c4 862.5 Hz
C5 907.5 Hz

cé 952.,5 Hz

Cc7 532.5 Hz

Cc8 577.5 Hz

c9 622.5 Hz

Hz

742,5

10




DISASSEMBLY PROCEDURE

Equipment required:

Small Phillips-head screwdriver for loosening
the front cover retaining screws.

Small metal pick or scribe for prying up the
tone or squelch board.

Sharp knife for removing the speaker.

To gain access to the receiver:

1. Turn the radio OFF.
2., Loosen the four captive screws C) .

3. Turn the radio on its back and carefully lift
up the front cover by the end nearest the
battery compartment . Then, carefully
lift off the cover.

4, If the GE Test Fixture is not used, place a
block under the front cover to prevent any
wires from pulling loose.

NOTE

When replacing the front cover,
place the edge of the front
cover into the groove at the
top of the case and close the
cover,

To remove the receiver board:

1.

2.

Remove the front cover
as directed above.

Lift up the receiver
chassis by the end
nearest the battery
compartment C) and
1lift out the receiver.

To replace the speaker:

L

Cut around the out-
side edge of the
speaker to separate

the weatherproof seal,
and pry up the speaker
at(:) ;

Unsolder the two speak-
er leads and 1lift the
speaker out of its
mounting hole.

Remove any of the old
sealant remaining in
the speaker mounting
hole.

Run a bead of RTV 102
(GE Part No. 19A115153-
P3) around the edge of
the speaker mounting
hole, and insert the
new speaker with the
terminals located as
shown C) W

LBI-4549

REPLACEMENT PROCEDURE

Equipment Required:

e A pencil-type, 40-to 60-watt soldering iron with
the following tips:

- A medium chisel tip for unsoldering indivi-
dual component lead.

- A large chisel tip for simultaneously un-
soldering all leads of a module or component.

- A small pencil tip for soldering in the new
components.,

e A round, wooden toothpick for cleaning solder
out of mounting holes.

Procedure:

1. Clip out and remove the defective component
(when possible) so that the leads can be
removed individually.

2. Collect a puddle of melted solder on the flat
side of the chisel tip.

3. Hold the melted solder against the bottom of
the printed circuit board to melt the solder
holding the component or module leads.

4. Carefully remove the lead(s), and clean out
the mounting hole(s).

5. Solder in the new component on the bottom side
of the board using the small pencil tip on the
soldering iron.

DISASSEMBLY PROCEDURE
PERSONAL PAGER TYPE ER-68-A

Issue 2 11
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COMPLETE RECEIVER ALIGNMENT

EQUIPMENT REQUIRED: LEAD LBI-4549

1. GE Test Set Models 4EX3A11 (TM1l or TM12) or 4EX8K1l, or 20,000 ohms-per-volt multimeter. C303 OF C303

2. A 455 kHz signal source (IF Generator Model 4EX7A10 or equivalent), and a 150.8 - 174 MHz signal source (M800 Signal
Generator or equivalent).

3, Test Amplifier Model 4EX16A10 and RF Probe 19C311370-Gl. Connect the Test Amplifier to the GE Test Set.

4, Test Fixture Model 4EX17A10.

PRELIMINARY CHECKS & ADJUSTMENTS
1. 1If Test Fixture Model 4EX17A10 or an external 3.7-volt supply is not used, install a freshly-charged nickel-cadmium FRONT END AL|GNMENT
battery or a new mercury of alkaline battery.

2. In voice onl{_ receivers, turn the receiver ON and set the SQUELCH control fully counterclockwise and the VOLUME

control to minimum, EQUIPMENT REQUIRED

In tone and voice receivers, turn the receiver on and set the VOLUME control to minimum. For Push-To-Reset combina- LEAD

C303 OF C303

1. A 150.8-174 MHz signal source (M80O Signal generator or equivalent).
tions press the Push-To-Reset button.
2. GE Test Set Models 4EX3A10, 4EX8K1l, or a 20,000 ohm-per-volt meter. Test Fixture

. b g t t Tt .
In tone only receivers, connect a 2.2 puf capacitor between H26 and emitter of Q305 This will allow normal receiver Model 4EX17A10 is also recommended.

noise to be heard in the speaker. Refer to the receiver Outline Diagram for hole locations,

3. Connect the signal generator as recommended in Figure 10.

PRELIMINARY CHECKS & ADJUSTMENTS

Figure 8 - Signal Generator Connections

ALIGNMENT PROCEDURE 1. If Test Fixture Model 4EX17A10 or an external 3,7-volt supply is not used, install a

freshly-charged nickel-cadmium battery or a new mercury or alkaline battery.

2. 1In voice only receivers, turn the receiver ON, and set the SQUELCH control fully
STEP MEE:)II!!I;G ’é‘g;gggL %gg% counterclockwise and the VOLUME control to minimum.
SIGNAL GENERATOR
NOTE In tone and voice receivers, turn the receiver ON and set the VOLUME control to mini-
)
RATIO DETECTOR WHEN USING TWO 6-dB PADS, mum, For Push-To-Reset combinations, press the Push-To-Reset button.
MAKE ALLOWANCE FOR
L Positive End L309 Connect a 455 kHz signal between the case of Q302 and ground. ADDITIONAL PAD LOSS. EACH In_tone only receivers, COl:meCt 8.2'2 wt capaCitOI.‘ between H26 and emitter Q305.
of C337 Maintaining the generator level below limiting, adjust L309 6-dB PAD REDUCES GENERATOR This will allow normal receiver noise to be heard in the speaker, Refer to the
for maximum output at C337. OUTPUT BY ONE-HALF. receiver OQutline Diagram for hole locations.
a8 TP2 L310 Adjust L310 for zero output at TP2. TP2 3. 1If Test Fixture Model 4EX17A10 is used, connect the signal generator to the Test Fix-
ture antenna .connector. If the Test Fixture is not used, connect the signal generator
3. Positive end L309 & Repeat Steps 1 and 2 until the maximum output at the positive between the lead of C303 shown and ground. The recommended signal generator set-up is
o;2c337 and L310 end of C337 coincides with a zero reading at TP2. Disconnect C337 shown in Figure 10.
T the 455 kHz generator.
L310 ALIGNMENT PROCEDURE
1st OSCILLATOR
50-OHM
4. TP1 A301-L1 5
& A305-L1 ﬁgj‘;St A301-L1 fml'la maximum meter reading at TPl., Tune A305- gg;}_)ém‘- ::Es:iggiHA‘stggsDéE:Ds STEP METERING TUNING PROCEDURE
or a very small dip at TP1, L309 POINT CONTROL
HI & LO IF FILTER Figure 9 - Signal Generator Setup FRONT END
The IF Circuits have been aligned at the factory and will L306 L304
normally require no further adjustment, Should alignment 1 A
become necessary, use the procedure outlined in Steps 5 and 6. . 305-L2 Apply an on-frequency signal as above
14, L2, and tune the helical of A305, helicalsg
5. See Connect the scope, signal generator and detector as shown in TP4 Q302 NOTE 1: Appendix A of and, €03 L4 and L2 of A306 and C303 for maxi-
Procedure Figures 10 and 11, Apply an on-frequency signal using the DATAFILE B | . mum quieting.
lowest possible input level to avoid limiting. Modulate the Ul etin 1000‘6 FM NOTE-
Eenezator viTh 20zt &' il0- toilo jkiz deylstion contains instructions for . Do NOT tune Mixer Coil of A306
NOTE L307 L305 building a sweep modulator Siigy]
An on-frequency signal is easily determined by zero y 20 Hz Generator 30-560 Hv lst OSCILLATOR
beating the channel signal with the 455 kHz marker L308 » 2 Swept
Donerasor signal . Loosely couple the 455 kHz gen- \ 4 p i ; > 1 A305-L1 RE Receiver Board 2, A301-L1 Apply an on-frequency signal as
erator to the case of Q302 and adjust the RF level : yr 4 . _ above, Loosely couple 455 KHz to the
of the RF signal generator to 20 dB quieting level,. ok . b A Slgnal receiver and agjustpA301-L1 for zero
TP1 O- O Ext. /‘ Lead of C303 beat to the speaker.
6. TP4 L308, L307, Tune L308, L307, L306, L305 and L304 for minimum ripple. Sweep O- O @
L306, L305, This should be near maximum amplitude, Tune A306-L1 for ” Mod. Ground ANTENNA CIRCUIT
L§04 and maximum amplitude and best shape on scope as shown on 20 Mod.
A306-L1 scope wave form, keeping the signal bel t tion,
, keeping g elow saturation Audi H (Note 1) TP4 ’__L 3 TP3 or €303 Apply radiated, on-frequency to the
A301-L1 udio z = TP4 receiver antenna and adjust C303 for
Oscillator o O (e, best quieting.
A306-L1 o o o -
; Detector
£ Oscilloscope Pt E
To horizontal \ ] robe
external sync input 4
Horizontal: 1 ms/cm g X
Vertical: .0l Volt/cm HEL A306-L4 40 PPS
) 2> °
Figure 10 - Test Setup for 20-Hz Double-Trace Sweep Alignment
FRONT END
Apply an on-frequency signal as above and tune the helical of HEL
7. :.2051-;1 A305, helicals L4 and L2 of A306 and C303 for maximum quieting
, ) NOTE
and €303 Do NOT tune Mixer Coil of A306 5 PF IO K IO K n
18t OSCTLLATOR é—_-l 5y To Scope
To 2 ALIGNMENT PROCEDURE
8. A301-L1 Apply an on-frequency signal as above. Loosely couple 455 Receiver Ver“CO‘
kHz to the receiver and adjust A301-L1 for zero beat to the
speaker. 150.8—174 MHz PERSONAL PAGER
e INI98 OOIUF  |470PF TYPE ER-68-A
9. TP3 or c303 Apply radiated, on-frequency signal to the receiver antenna
TP4 and adjust caoé for best quieting. Issue 2 13

Figure 11 - Detector Probe for Sweep Alignment



LBI-4549 TEST PROCEDURES

These Test Procedures are designed with Step 1, the defect can be quickly local-
for checking receiver specifications, and ized. Once the defective stage is pinpoint-
for helping service a receiver that is op- ed, refer to the '"Service Check" listed to
erating--but not properly. The problems correct the problem. Additional corrective
encountered could be low power, poor sensi- measures are included in the Troubleshooting
tivity, distortion, ratio detector not Procedure. Before starting with the Receiver
operating properly, and low gain. By fol- Test Procedures, be sure the receiver is
lowing the sequence of test steps starting turned and aligned to the proper operating

frequency.

TEST EQUIPMENT REQUIRED PRELIMINARY ADJUSTMENTS

°  pistortlon Analyzer similar to: ) If Test Fixture Model 4EX17A10 is not used,
€ connect an external 3.75-Volt supply to the
° Signal Generator similar to: Eiz:;;er or install a freshly-charged or new
Measurements M-800 y.
2. If the Test Fixture is not used, connect the

° 6-dB attenuation pad, and 8-ohm
resistor

test equipment to the receiver as shown for
all steps of the Test Procedure.

3. In Voice Only receivers, turn the receiver ON
and set the SQUELCH control fully clockwise
for all steps of the Test Procedure.

In Tone and Voice receivers with Push-To-Reset,
do not press in the Push-To-Reset button. For
Push-To-Listen combinations, hold down the
Push-To-Listen button while performing all
steps of the Test Procedure. For receivers
with the Automatic Reset option, defeat the
reset circuit by grounding the positive (+4)
lead of C365.

SIGNAL GENERATOR

CHANNEL FREQUENCY

4, Connect the signal generator high to the lead
of C303 as shown in figure 8.

OUTPUT

5. Turn on all of the equipment and let it warm
up for 20 minutes.

6 dB PAD

} \ GROUND
DEVIATION 6 dB PAD

CONTROL - s - — +—— EARPHONE

DISTORTION ANALYZER

PLUG

INPUT
LEVEL

cenb CONTROL

OF C303

8-OHM
RESISTOR

RANGE CONTROL

(SET LEVEL &
DISTORTION RANGE)

14

STEP 1

AUDIO POWER OUTPUT
AND DISTORTION

TEST PROCEDURE

Measure Audio Power Output as follows:

AO

Apply a 1000 microvolt, on-frequency test
signal modulated by 1,000 hertz with +3.0
kHz deviation to the receiver.

Connect an 8-ohm load resistor across the
Distortion Analyzer input as shown.

Connect a standard earphone plug to the
receiver accessory jack, and connect the
receiver output across the 8-ohm resist-
or as shown,

Adjust the VOLUME control for 150-milli-
watts output (1.1 volts RMS using the
Distortion Analyzer as a VTVM).

Make distortion measurements according
to manufacturer's instructions. Reading
should be less than 10%.

If the receiver sensitivity is to be
measured, leave all controls and equip-
ment as they are.

SERVICE CHECK

If the distortion is more than 10%, or
maximum audio output is less than 150
milliwatts, make the following checks:

Battery or external supply voltage --
low voltage will cause distortion.

Audio Gain (Refer to Receiver Trouble-
shooting Procedure).

Ratio Detector Alignment (Refer to
Receiver Alignment Procedure on re-
verse side of page).

Audio output set too high -- output volt-
age over 1.1 volt, Re-check Step D.

STEP 2
USABLE SENSITIVITY
(12-dB SINAD)

If STEP 1 checks out properly, measure

the receiver sensitivity as follows:

A.

rated 12 dB SINAD, make the following checks:

G.

Apply a 1000-microvolt, on-frequency sig-
nal modulated by 1000 Hz with a 3, 0-kHz
deviation to the receiver.

Place the RANGE switch on the Distortion
Analyzer in the 200 to 2000-Hz distor-
tion range position (1000-Hz filter in
the circuit). Tune the filter for mini-

mum reading or null on the lowest possible

scale (100%, 30%, etc.).

Place the RANGE switch to the SET LEVEL
position (filter out of the circuit) and
adjust the input LEVEL control for a +2
dB reading on a mid range (30%).

While reducing the signal generator out-
put, switch the RANGE control from SET
LEVEL to the distortion range until a 12-
dB difference (+2 dB to -10 dB) is ob-
tained between the SET LEVEL and dis-
tortion range positions (filter out and
filter in).

The 12-dB difference (Signal plus Noise
and Distortion to noise plus distortion
ratio) is the '"usable" sensitivity level.
The sensitivity should be less than or
equal to rated 12 dB SINAD specification
with an audio output of at least 75 mil-
liwatts (.77 volt RMS across the 8-ohm
receiver load using the Distortion Analy-
zer as a VTVM).

Leave all controls as they are and all
equipment connected if the Modulation
Acceptance Bandwidth test is to be per-
formed.

SERVICE CHECK

If the sensitivity level is more than

Check the alignment of the RF stages as
directed in the Alignment Procedure, and
make the gain measurements as shown on
the Troubleshooting Procedure.

STEP 3
MODULATION ACCEPTANCE
BANDWIDTH (IF BANDWIDTH)

If STEPS 1 and 2 check out properly,
measure the bandwidth as follows:

A. Set the Signal Generator output for twice
the microvolt reading obtained in the 12-
dB SINAD measurement.

B. Set the RANGE control on the Distortion
Analyzer in the SET LEVEL position (1000-
Hz filter out of the circuit), and ad-
Jjust the input LEVEL control for a +2 dB
reading on the 30% range.

C. While increasing the deviation of the Sig-
nal Generator, switch the RANGE control
from SET LEVEL to distortion range until
a 12-dB difference is obtained between
the SET LEVEL and distortion range read-
ings (from +2 dB to -10 dB).

D. The deviation control reading for the 12-
dB difference is the Modulation Acceptance
Bandwidth of the receiver. It should be
more than *7 kHz.

SERVICE CHECK

If the Modulation Acceptance Bandwidth test
does not indicate the proper width, re-align the
Low IF stages (Refer to the Receiver-Alignment
Procedure).
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LEAD IDENTIFICATION
FOR
TO BELT CLIP e)C301 HI2 .__435@-15:3
o o R34 l3a3!

FLAT FLAT 8
) C ) . @
E c
! c' oR
IN-LINE  TRIANGULAR

FOR Q302-Q304 VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FQR LEAD IDENTIFICATION.

This instruction covers addition of components from kit PL19A4129973G]
to component board 19D417348Gl & G2. To make automatic reset for

tone voice systems.

—

H44q
+
HE + H3
s
HS

COLOR DOT

REF.

4O

| - COLOR DOT
TOP SIDE

Cmnect H41 to H43 & H42 to H44 with Pt 3 white wire on solder side.
Asm. Pt. 2 between board and Q319 & Q320.

Remove & pins marked with (*).

(19A129974, Sh. 1, Rev. 2)

™
o
—
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1
LQ'-I :
= COMPONENT SIDE (19D417347, Sh. 2, Rev 4) (19D417347, Sh. 2, R 4) SOLDER SlDE
4—— RUNS ON SOLDER SIDE (19D417347) Sh. 3, Rev. 4) T OUTLINE DIAGRAM
RUNS ON BOTH SIDES 150.8——174 MHz PERSONAL PAGER
(190417564, Rey. 8) 4ER68A10 TONE & VOICE RECEIVER
Issue 3 15

4—— RUNS ON COMPONENT SIDE
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COMPONENT SIDE

(19417352, Sh. 2, Rev. 2)
(190417352, Sh. 3, Rev. 3)

OUTLINE DIAGRAM

150.8—174 MHz PERSONAL PAGER
4ER68A11 NOISE SQUELCH RECEIVER

16 Issue 3
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NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FQR LEAD IDENTIFICATION.
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LBI-4549

PARTS LIST

LBI-4551B

150.8 - 174 MHz PERSONAL PAGER
4ERG68A10 TONE AND VOICE

SYMBOL | GE PART NO. DESCRIPTION
RECEIVER BOARD
19D417348G2
A301* OSCILLATOR BOARD
19C320739G1
(Added by REV C)
--------- CAPACITORS - - - - - - - - -
c1 19A116114P3036 Ceramic: 15 pf *5%, 100 VDCW; temp coef -150 PPM.
c2 19A116288P11 Ceramic: 82 pf +5%, 100 VDCW; sim to Erie 8121~
100-COG-820J .
c3 19A116114P16 Ceramic: 4.7 pf 5%, 100 VDCW; temp coef O PPM.
c4 19A116114P3022 Ceramic: 6.8 pf #5%, 100 VDCW; temp coef
-150 PPM.
Cc5 19A116114P12 Ceramic: 3.3 pf +5%, 100 VDCW; temp coef O PPM.
--------- INDUCTORS - - - - - - - -
Ll 19B219288G1 Coil. Includes tuning slug 19B209436P1.
--------- TRANSISTORS - - - - - - - -
Q 19A116159P1 Silicon, NPN.
--------- RESISTORS - - - - - - - - -
RL 3R151P123J Composition: 12,000 ohms 5%, 1/8 w.
R2 3R151P223J Composition: 22,000 ohms 5%, 1/8 w.
B3 3R151P183J Composition: 18,000 ohms +5%, 1/8 w.
R4 3R151P102J Composition: 1000 ohms +5%, 1/8 w.
A304% OSCILLATOR BOARD
19C320739G2
(Deleted by REV C)
--------- CAPACITORS - - - - - - - - -
c 19A116114P3036 Ceramic: 15 pf +5%, 100 VDCW; temp coef -150 PPM.
c2 19A116288P11 Ceramic: 82 pf *5%, 100 VDCW; sim to Erie 8121-
100-COG-820J .
c3 19A116114P16 Ceramic: 4.7 pf 5%, 100 VDCW; temp coef O PPM.
'csd 19A116114P12 Ceramic: 3.3 pf +5%, 100 VDCW; temp coef O PPM.
an
---------- INDUCTORS - - - - - - - - -
n 19B219288G1 Coil. Includes tuning slug 19B209436P1.
......... TRANSISTORS - - - - - - - -
Q1 19A116159P1 Silicon, NPN.
---------- RESISTORS - - - - - - - -
Rl 3R151P123J Composition: 12,000 ohms 5%, 1/8 w,
R2 3R151P223J Composition: 22,000 ohms 5%, 1/8 w.
R3 3R151P183J Composition: 18,000 ohms +5%, 1/8 w.
R4 3R151P621J Composition: 620 ohms 15%, 1/8 w.
A305 MULTIPLIER BOARD
19B226100G2
Az COMPONENT BOARD
19D417361G2
--------- CAPACITORS - - - - - - - - -
cs‘i 19A116114P12 Ceramic: 3.3 pf 5%, 100 VDCW; temp coef O PPM.
an
cé

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
321 19C307102P16 Tantalum: 0.1 pf +40% -2 .
.......... INDUCTORS - - - - - - - - - ¢ 9 antalum ui +40% -20%, 20 VDCW c364% 19A116192P1 Ceramic: 0.0l pf +20%, 50 VDCW; sim to Erie
c322 19A116244P4 Ceramic: 0.15 uf +20%, 50 VDCW. 8121-050-W5R.
Ll 19B216591G2 Coil. Includes powdered iron tuning slug © s *
19B209436P1. c323 19A116244P2 Ceramic: 0.022 uf +20%, 50 VDCW. In REV D and earlier: N
NOTE: L1 may require brass tuning slug
(Modification Kit 19A127807Gl) for 165-174 MHz c324 19A116192P7 Ceramic: 330 pf $20%, 50 VDCW; sim to Erie 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW.
operation. 8101-050-W5R.
C366* 5491674P35 Tantalum: 22 pf $20%, 4 VDCW; sim to Sprague
INDUCTORS c325 19A116244P2 Ceramic: 0.022 uf +20%, 50 VDCW. Type 162D. Added by REV A.
---------- UCT! I and
Caze C367¢ 5491674P42 Tantalum: 47 uf +20%, 6 VDCW; sim to Sprague
L2 19B216441G4 Helical resonator. Including tuning slug and Type 162D. Added by REV H.
19C311727P1. c327 19A116288P9 Ceramic: 120 pf +5%, 100 VDCW; sim to Erie C368+
and 8121-A100-U2J-121J .
css | | TETTETE 1 |- DIODES & RECTIFIERS - - - - - - -
________ NETWORKS - - - - - - - - - CR301 194115250P1 Silico
c329 5491674P35 Tantalum: 22 uf +20%, 4 W; sim t con.
z2 Includes L2 and 19D413132P30 can. Sprague Type 13,.{ %, 4 VICW; sim to
CR302 4033292P1 Germanium,
c330 5491674P42 Tantalum: 47 pf +20%, 6 VDCW; sim to and
2306 MIXER BOARD Pl WY+ Ml CR303
19B226099G2
€331 5496267P23 Tantalum: 0.047 uf $20%, 35 VDCW; sim to Sprague CR304 19A115775P1 Silicon.
e 150D,
Al COMPONENT BOARD e CR305 19A115250P1 Silicon.
19C320724G1 €332 5496267P1 Tantalum: 6.8 uf *20%, 6 VDCW; sim to Sprague and
Type 150D. CR306
---------- CAPACITORS - - - - - - - - - c333 19A116192P9 Ceramic: 820 pf +20%, 50 VDCW; sim to Erie 02307 4038056P1 Germanium.
8111-050-WSR, thru
[e38 19A116114P4059 Ceramic: 68 pf +5%, 100 VDCW; temp coef CR310
and -220 PPM. c334 19A116288P10 Ceramic: 680 pf 5%, 5Q VDCW; sim to Erie
c2 8131-M050-S2H-681J CR311 19A115250P1 silicon.
c3 5495323P12 Ceramic: .00l uf +100% -20%, 75 VDCW. Cc335 19A116192P9 Ceramic: 920 pf +20%, 50 VDCW; sim to Erie CR312# 19A115250P1 Silicon. Deleted by REV A.
and and 8111-050-WSR.
c4 C336
INDUCTORS - - - - = - — — = =| | cssr | sisez6mpr | rantaium: 6.6 ut £20%. 6 voow: smtosoracse |1 | |- "7~ °~°°°° - FILTERS - - - - -- -~ -
------------------- €337 5496267P1 Tantalum: 6.8 uf +20%, 6 VDCW; sim to §
Type 150D. ¥ * ! prague FL301 19C300580 Tone Detector. (Check group numbers for desired
L1 19B216948G1 Coil, thru frequency).
c338 5491674P42 Tantalum: 47 uf +20%, 6 VDCW; sim to FL303
———————— TRANSISTORS - - - - - - - - Sprague Type 162D. ' a 517.5 Hz
G2 532.5 Hz
Q 19A116159P1 Silicon, NPN. c339% 5491674P44 Tantalum: 2.2 uf +20%, 15 VDCW; sim to G3 547.5 Hz
Sprague Type 162D. G4 562.5 Hz
_________ RESISTORS - - - - - - - - - - G5 577.5 Hz
. G6 592.5 Hz
R1 3R151P3305 Composition: 33 ohms 5%, 1/8 w. In REV A and earlier: &7 607.5 Hz
19C307102P16 Tantalum: 0.1 uf +40% - . G8 622.5 Hz
R2 3R151P562J Composition: 5600 ohms 5%, 1/8 w. antalum: 0.1 pf +40% -20%, 20 vDCW ) 637.5 Hz
c340 19A116244P5 Ceramic: 0.1 uf +2 w. G10 652.5 Hz
R3 3R151P204J Composition: 0.20 megohm 5%, 1/8 w. 9A1162 eramic: 0.1 uf £20%, 50 VDC Gl1 7.5 Hz
c341 5491674P34 Tantalum: 6 VDCW; sim t G12 682.5 Hz
R4 3R151P101J Composition: 100 ohms 5%, 1/8 w. 1674p3 Ty, Lo Wf £20%, 6 VICK; sin to Sprague 613 697.5 Hz
Gl4 712.5 Hz
RS 3R151P103J Composition: 10,000 ohms 5%, 1/8 w. c342 10C307102P16 Tantalum: 0.1 uf +40% -20%, 20 VDCW. a5 727.5 Hz
Gl6 742.5 Hz
C343 19A116192P9 Ceramic: 920 pf +20%, 50 VDCW; sim to Erie G17 757.5 Hz
————————— INDUCTORS - - - - - - - - - #111-030-W3R. © ! ' 618 772.5 Hz
L2 19B216441G12 Helical t. Including tuning sl o0 o5 e
lelical resonator. ncluding tuning slug N G20 802.5 Hz
¢ He e arer® c344 19A116244P5 Ceramic: 0.1 pf +20%, 50 VDCW. 20 802012
345 674 Tant : 0. W; G22 832.5 Hz
4 19B216441G2 Helical resonator. Including tuning slug ¢ 5491674P43 s:}',;.l,:"wpg 16% £20%, 35 VICW; sim to G23 847.5 Hz
19C311727P1. : G24 862.5 Hz
C346 19A116192P10 Ceramic: 1500 pf +20%, 50 VDCW; sim to Erie G25 877.5 Hz
--------- NETWORKS- - - - - - - - - and 8121-050-WSR. ' ' 626 892.5 Hz
C347 G27 907.5 Hz
z2 Includes L2 and 19D413132P3 can. G28 922.5 Hz
6 : ; G29 937.5 Hz
24 Includes L4 and 19D413132P32 can. c348 5491674P35 g:;;?m:’lggnfm' 4 VDCW; sim to 630 952.5 Hz
631 967.5 Hz
c349 5491674P34 Tantalum: 15 pf +20%, 6 VDCW; sim to G32 982.5 Hz
--------- CAPACITORS - - - - - - - - - Sprague Type 162D, ! G33 997.5 Hz
c301 19A116192P7 Ceramic: 330 pf +20%, 50 VDCW; sim to Erie €350 5491674P33 Tantalum: 6.8 pf +20 X
H .8y %, 4 VDCW; sim to
8101-050-WSR. Sprague Type 162D, ’ e I I e i INDUCTORS - - - - - - - - -
C303 19A116149P4 Variable: 2 to 5 pf, 63 VDCW, temp coef -33 PPM. c351 19A116192P4 Ceramic: 2700 uf +20%, 50 VDCW; sim to Erie L302 19B209420P1 Coil, R!:“’O.lo“:l]l.sigﬁ, 0.08 ohms DC res max;
- ] sim to Jeffers -1.
c308 19A116114P1031 | Ceramic: 10 pf +10%, 100 VDCW; temp coef -30 PPM.| .‘;‘;22 8121-050-W5R. .
1304 19A116309P1 IF Transformer: sim to TOKO Inc. LMC-4916G02.
C309 19A116192P1 Ceramic: 0.01 pf *20%, 50 VDCW; sim to Erie c353 19A116192P5 Ceramic: 3900 pf +20%, 50 VICW; sim to Erie thru
8121-050-W5R. 8121-050-W5R, L307
€310 19A116288P11 Ceramic: 82 pf 5%, 100 VDCW; sim to Erie 8121- €354 19A116192P10 Ceramic: 1500 pf *20%, 50 VDCW; sim to Erie L308 19A116309P2 IF Transformer: sim to TOKO Inc. LMC-5133N2.
and M100-COG-820J . 8121-050-W5R. ’ ’
can L309 19A116308P1 IF Transformer.
674P44 :o2. ;
C312+ 5496267P13 I;ntn}ggs 2.2 pf £20%, 20 VDCW; sim to Sprague cass Sdo1674p §,‘,§Z;.1,‘;"'m§ ?.;;.‘,.‘””’ 15 VDCW; sim to L310 19A116308P2 IF Transformer: sim to TOKO Inc, LSN 4816VE2.
pe .
: H 19B216828G1 Coil: 12-16 pf to resonate.
In REV D and earlier: c356 5491674P34 ;;::;t:miypisﬁénfzm' 6 VDCW; sim to L311 9B! P
L312 19B209420P103 Coil, RF: 0.15 ph $10%, 0,10 ohms DC res max;
19A116192P1 Ceramic: 0,01 pf +20%, 50 VDCW; sim to Erie Cc357 5491674P10 Tantalum: 15 pf +20%, 6 VDCW; sim to sim to Jeffers 4416-3.
8121-050-WSR. Sprague Type 162D.
o313+ 19A116244P5 Ceramic: 0.1 uf $20%, 50 VDCW. 358 5491674P34 Tantalum: 15 uf +20%, 6 voow; smmto ||} |} -------- TRANSISTORS - - - - - = - - -
Sprague Type 162D,
In REV C and earlier: prague Typ Q3oL 19A116159P1 Silicon, NPN.
360 19A116114 Ceramic: 180 pf +10%, 100 VDCW; t £
194116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie ¢ 13073 S350 pRu. © * ;vemp coe Q302 19A115910P1 Silicon, NPN; sim to Type 2N3904.
8121-050-W5R, and
c315 10A116114P24 Ceramic: 7 pf #5%, 100 VDCW; temp coef O PPM. 5:2 5495323P12 Ceramic: .001 uf +100% -20%, 75 VOCW. qQso4
thru
o318 c363
c319 19A116192P9 Ceramic: 820 pf +20%, 50 VDCW; sim to Erie
8111-050-W5R.
Cc320 5496267P17 Tantalum: 1.0 pf *20%, 35 VDCW; sim to Sprague
Type 150D,

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

18

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
Q305 19A129187P1 Silicon, PNP. R341 3R151P204J Composition: 0.20 megohm #5%, 1,8w.  }\} |} |~ "°"°"""""°- CABLES - ------- || | | -------- MISCELLANEOUS - - - - - - -
Q306 19A116774P1 Silicon, NPN; sim to Type 2N5210. R342 3R151P183K Composition: 18,000 ohms +10%, 1/8 w. w301 19412771562 Cable: approx 5 inches long. 19A127884G1 Fuse Kit.
Q307+ 19A115720P1 Silicon, NPN. R343 3R151P273J Composition: 27,000 otms 5%, 1,8w. || | | ._.._._.. e - -CRYSTALS- - — - — = = = - = 4033530P2 Alignment Tool. (Metal tip).
and
. 4038831P1 Alignment Tool. (Screw drifer tip).
Q308+ Io REV B and Ltor: R344 19A116216P1R5K | Deposited carbon: 1.5 ohms $10%, 1/4 w. NOTE: When reordering Y301 give Part Number P
n and earlier: R345 3R151P2733 Composition: 27,000 ohms #5%, 1/8 w ;:d specify exact frequency needed. Crystal 4038831P4 Alignment Tool. (Fork tip).
: » » . eq= =
19A115552P1 Silicon, NPN; sim to Type 2N2714.
R346 3R151P824K Composition: 0.82 megohm +10%, 1/4 w. 3 194127841P1 Crystal Protecting Pad.
9309 104120184P1 Silicon, NPN. Y301 19B206890P6 artz: frequency range 42-55 MHz, temp ran NP25802 odel t
zgg R347 3R151P101J Composition: - 100 ohms 5%, 1/8 w. ?slo'c to segdooney rang » temp range 3C Model Identification Label. (PV05).
R348 3R151P512J Composition: 5100 ohms +5%, 1/8 w. Y302 10821982462 Crystal, freq: 19A127640P1 Selective Calling Label.
Q313 18A129] 87P1 Silicon, PNP. Pad A: '19,996.300 KHz
and R349 3R151P274J Composition: 0.27 megohm 5%, 1/8 w. Pad B: 19'996'300 mz’
Q314 : U : MECHANICAL PARTS
Q315 19A129184P1 Silicon, NPN R350+ 3R151P682J Composition: 6800 ohms 5%, 1/8 w. Y303 19B206357G7 Qxa{tz: frequency range 12-20 MHz, temp range (SEE RC-2484)
! In REV F and earlier: -30°C to +85°C.
Q316 19A129187P1 Silicon, PNP.
and ’ 3R151P153J Composition: 15,000 ohms 15%, 1/8 w. 1 4032591P64 Tape, pressure sensitive.
Q317 R3s1 3R161P1035 Composition: 10,000 ohms 5%, 1/8 w AUTOMATIC-RESET MODIFICATION 2 19A115186P5 Tape, insulated.
: K , .
w18 19A116159P1 Silicon, NPN. R352% 3R151P223J Composition: 22,000 ohms 5%, 1/8 w 10412097361 3 19D413296P1 Cover. (Does not include LS301, items 1, 4,
P ) ’ ’ : and 20, If complete assembly is desired order
--------- RESISTORS - - - - - - - - - In REV F and earlier: - --------CAPACITORS - - - - - - - - - 1982168226G1).
R302 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. 3R151P183J Composition: 18,000 ohms #5%, 1/8 w. €365 18C307102P5 Tantalum: 47 pf £20%, 6 VDCW. 4 19B201806P1 Insert, screw thread: sim to Phelps Mfg Div
’ ’ ’ Heli-Coil Corp 70015-04.
R303 3R151P223J Composition: 22,000 ohms 5%, 1/8 w. R353 3R151P332J Composition: 3300 ohms 5%, /8 w. (|} VN _ Lo oimgs&mrm ______ 5 19B216401P5 Battery spring.
R304 3R151P102J Composition: 1000 ohms +5%, 1/8 w. R354% 3R151P153J Composition: 15,000 ohms 5%, 1/8 w. CR31S 10411525091 Siliconm. . 32 - Rivet, tubular. (Charging contact).
R305 3R151P103J Composition: 10,000 ohms 15%, 1/8 w. Earlier than REV A: = 7 16C317186P1 Contact. (Secures battery spring).
. R N mm--=-—-_--YRANSISTORS - - - - - - - - -
R307 3R151P273J Composition: 27,000 ohms 15%, 1/8 w. 3R151P103J Composition: 10,000 ohms 5%, 1/8 w. Q1o 1oA12918471 st - 8 19A127707P1 Pin. (Secures battery cap).
. . + con, .
R308 3R151P222J Composition: 2200 ohms 15%, 1/8 w. R355 3R151P103J Composition: 10,000 ohms 5%, 1/8 w. 2 \orzor67e1 s - o 198216749G1 Battery cap.
. R Q320 con, .
1309 SRIS1PATS Composition: 27,000 ohus £3%, 1/8 w. 1356 3R151P272J Composition: 2700 ohms £3%, 1/8 ¥. 10 19A115941P1 Tape, pressure sensitive: sim to Permacel
R310 3R151P183J Composition: 18,000 ohms +5%, 1/8 w. R357 3R151P473J Composition: 47,000 ohms 5%, 1/8 w. e --- RESISTORS- - -~ - - - - - - EE3990. (Connects fuse to ground clip).
H : 11 19A116131P4 Flatwasher.
R311 3R151P273J Composition: 27,000 ohms +5%, 1/8 w. R358 3R151P563J Composition: 56,000 ohms 5%, 1/8 w. R375 3R151P393J Composition: 39,000 ohms 15%, 1/8 w.
: : 12 19C317384P1 Holder. (Used with Push to Reset/Push to Listen
R312 3R151P182J Composition: 1800 ohms 15%, 1/8 w. R359 3R151P683J Composition: 68,000 ohms 5%, 1/8 w. R376 3R151P563J Composition: 56,000 ohms 5%, 1/8 w. oS Sl
R313 3R151P101K Composition: 100 ohms +10%, 1/8 w. :,::o 3R151P332J Composition: 3300 ohms +5%, 1/8 w. R377 IR151P1547 Composition: 0.15 megohm 5%, 1/8 w. 13 194127576P1 (Not Used).
R314 3R151P183J Composition: 18,000 ohms 5%, 1/8 w. R361 R378 3R151P103J Composition: 10,000 obms 5%, 1/8 w. 14 10 525P128 Rivet, tubular.
R315 3R151P221K Composition: 220 ohms 10%, 1/8 w. R362+ 3R151P101J (;:mgsozixlon: 100 ohms +5%, 1/8 w. Deleted 379 3R151P514J Composition: 0.51 megohm 5%, 1/8 w. 15 N510PB14C pin.
R316 3R152P154K Composition: 0.15 megohm +10%, 1/4 w.
SR151P222K 2200 +10%, 1/8 R363 3R151P222J Composition: 2200 ohms 5%, 1/8 w. 16 19B216804G1 Spring.
R317 R. P Composition: ohms w. e e — o=
3R151P822 Lot 6200 ohms £10 $' 18 R364 3R151P154J Composition: 0.15 megohm 5%, 1/8 w. - e-m=--- BATTERIES 17 19D413318P1 Spring clip.
H w.
e . Composition o ' R365 3R151P473J Composition: 47,000 ohms 5%, 1/8 w. BT301 19A116252P1 Nickel-Cadmium: Rechargeable, 3.75 v, 150 MAH; 18 NP258023D Nameplate, etched aluminum,
R320 3R151P392K Composition: 3900 ohms +10%, 1/8 w. ’ ’ sim to GE 41B902CD10.
R366 3R151P104J Composition: 0,10 megohm #5%, 1/8 w. 19 19A127538P1 Screw. (Secures cover).
R321 3R151P103K Composition: 10,000 ohms +10%, 1/8 w.
R322 3R152P621J c 11 620 ohms +5%, 1/4 R367* 3R151P333J Composition: 33,000 ohms 15%, 1/8 w. 20 NP258024 Nameplate, etched aluminum.
Ompos: on: ohms w.
? ’ In REV B and earlier: CASE ASSEMBLY 21 19A127539P1 Button. (Used with 8301).
R323 3R151P683K Composition: 68,000 ohms +10%, 1/8 w. 10821682365
3R151P223J Composition: 22,000 ohms +5%, 1/8 w. 22 19C317433P1 Insert. (Secures Knob, item 23).
R324 3R151P183K Composition: 18,000 ohms +10%, 1/8 w. FUSES — < - = = - — - -
s1p101 100 ohms +10%, 1/8 R368 3R151P154J Composition: 0.15 megohm 5%, 1/8 w. - --=- ---- SES 23 19C317182P1 Knob. (ON/OFF- VOLUME).
R325 3R151P101K Composition: ohms w.
Po ’ R369 3R151P104J Composition: 0.10 megohm 5%, 1/8 w. F301 19A115060P40 Bus, wire: No. 36. 24 19C317348P1 Cover. (Used with External Speaker).
R326 3R151P330K Composition: 33 ohms +10%, 1/8 w.
i ’ R370 3R151P223J Composition: 22,000 ohms 5%, 1/8 w. 25 4035306P43 Washer, fiber: .120 dia. (Used with Q305, Q309-|
R327 3R151P102J Composition: 1000 ohms +5%, 1/8w. |\ — | O/ | o o ooy | T ° 7" JACKS & RECEPTACLES - - - - — - Q317).
151P153, ition: 15,000 .
R328 3R151P302 Composition: 3900 ohms 5%, 1/8 . o SRISIPLS] Composition: 13,000 ohns 3%, 1/8 ¥ 3303 194116134p2 Jack, telephone: sim to NTT3IO. 26 19A127536P1 Stud. (External Antenna conmection).
d 1P8 ition: 820 ohms +! .
;';29 B372 3RI51PE2LI Compos on 8 obms 5%, 1/8 w 27 19A127708P1 Gasket. (Used with External Antenna connection).
R373 3R151P472J Composition: 4700 oms +5%, 178w. |} |} | """~ =°--=-" RESISTORS - - - - - - - - -
R330 3R151P102J Composition: 1000 ohms 5%, 1/8 w. P %, 1/ R388 (Part of $302) 28 19A116477P1 Screw, machine: Brass, No. 1-64 x 5/32,
R374 3R151P820J Composition: 82 ohms 5%, 1/8 w. . .
R331 3R151P153J Composition: 15,000 ohms *5%, 1/8 w. i P on ° % 1/8 v 29 4036040P1 Contact, electrical. (Used with FL301-FL303).
R380* 3R151P223J Composition: 22,000 ohms +5%, 1/8 w. Added R389 3R152P101J Composition: 100 ohms 15%, 1/4 w.
R332 3R151P101J Composition: 100 ohms 15%, 1/8 w. by REV A. 30 19A127841P2 Protective pad. (Used with FL301-FL303).
R333 3R151P223J Composition: 22,000 ohms 5%, 1/8 w. R381%* 3R151P224J Composition: 0.22 megohm #5%, 1/8 w, Addeda |} } | -~~~ ~=°=°~7 SWITCHES - - - - ---- -~
by REV D,
R334+ 3R151P153J Composition: 15,000 ohms 5%, 1/8 w. s301 19A127540G1 Contact.
I ier: . e - - - - - SFORMERS - - - - - - - - 8302 19A116437P1 Resistor/switch: includes Resistor, 10,000
» REV A and earlier TRAN M ohms +20%, 0.05 w; Switch, n()targ, éps'r, oél
3R151P123J Composition: 12,000 ohms 5%, 1/8 w. . - amp at 12 v; sim to Tsubame (TBM) Type RV1
position ,000 of %, 1/ T301 19A116213P1 Audlo fred: s o voo HEs Model 161-82, (Includes R388).
R335 3R151P222J Composition: 2200 ohms +5%, 1/8 w. Sec: 120 ohms DC res.
R337 3R151P183K Composition: 18,000 ohms +10%, 1/8 w. T302 19A116709P1 Audio freq: 400-3000 Hz .
and ! Pri: 9 ohms DC res, ' COVER AS?BE;!G?I.V
R338 Sec: 0.67 ohms DC res. 19B21
R339 3R151P182J Composition: 1800 ohms 5%, 1/8 w.
R340 3R151P2213 c 1t1 220 ohms 5%, 1/8 - - - - - INTEGRATED CIRCUIY$ - -----| | | | =~~~ =~=-- LOUDSPEAKERS - - - - - - - -
‘OmpOSs. on: ohms » W,
LS301 19A116090P1 Permanent magnet: 2.00 inch, 8 ohms +10%
usois 194116208P2 Monolithie, linear. voice coil imp, 450 Hz 112 Hz resomant;
In REV E and earlier: freq range 400 to 3000 Hz.
19A116208P1 Monolithic, linear.

f Y 13 14
—/
ey -2 =
" 15
1n— 6
“B"—“ nAl‘
@)
17
18
10
| VIEW "A"
19
@)
| —9—
J\ )_/ 8

WS, *
n Y/
© OFF /= VoL @ VIEW "B"
(8N 24 23 22 2|
\25 ‘/\/’-\_/\
VIEW “c"
RC—2484a

PRODUCTION CHANGES

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 unit includes all pre-
vious revisions. Refer to the Parts List for description of parts
affected by these revisions.

REV. A - 4ER68A10
To improve operation of Tonme Reeds.
Deleted CR312 and R362., Changed R354
and added R380 and C366.

REV. R ~ To improve frequency response and
audio output distortion.
Changed C339 and R334.

REV, C - To improve bias of first oscillator transistor
and lower the current drain.
Changed Q307 and Q308. Deleted A304. Added A301.
REV. D - To improve tone reed semsitivity.
Changed C313 and added R381.

REV. E - To improve operation.
Changed C312, C361 and added R375.

REV. F - To incorporate a new IC.
Changed U301,

Schematic Diagram was:

Outline Diagram was:

REV. G - To improve paging performance at low battery voltage.

Changed R350 and R352.
REV. H - To improve paging performance at low battery voltage.
Added C367 and C368.
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PARTS LIST

LBI-4564A

150.8 - 174 MHz PERSONAL PAGER

4ER68A11 NOISE SQUELCH

SYMBOL | GE PART NO. DESCRIPTION
RECEIVER BOARD
19D417353G2
A301* OSCILLATOR BOARD
19C320739Gl
(Added by REV B)
--------- CAPACITORS - - - - - - - - -
Cl 19A116114P3036 Ceramic: 15 pf #5%, 100 VDCW; temp coef -150
PPM.
c2 19A116288P11 Ceramic: 82 pf *5%, 100 VDCW; sim to Erie 8121~
100-COG-820J .
c3 19A116114P16 Ceramic: 4.7 pf #5%, 100 VDCW; temp coef O DPPM.
Cc4 19A116114P3022 Ceramic: 6.8 pf 5%, 100 VDCW; temp coef
-150 PPM.
C5 19A116114P12 Ceramic: 3.3 pf *#5%, 100 VDCW; temp coef O PPM.
---------- INDUCTORS- - - - - - - - -
Ll 19B219288G1 Coil. Includes tuning slug 19B209436P1.
--------- TRANSISTORS - - - - - - - -
Ql 19A116159P1 Silicon, NPN,
————————— RESISTORS - - - - - - - - -
Rl 3R151P123J Composition: 12,000 ohms +5%, 1/8 w.
R2 3R151P223J Composition: 22,000 ohms #5%, 1/8 w.
R3 3R151P183J Composition: 18,000 ohms +5%, 1/8 w.
R4 3R151P102J Composition: 1000 ohms #5%, 1/8 w.
A304% OSCILLATOR BOARD
19C320739G2
(Deleted by REV B)
--------- CAPACITORS - - - - - - - - -
c1 19A116114P3036 Ceramic: 15 pf +5%, 100 VDCW; temp coef -150 PPM]
c2 19A116288P11 Ceramic: 82 pf #5%, 100 VDCW; sim to Erie 8121-
100-COG-820J .
c3 19A116114P16 Ceramic: 4.7 pf #5%, 100 VDCW; temp coef O PPM.
Cc5 19A116114P12 Ceramic: 3.3 pf +5%, 100 VDCW; temp coef O PPM.
and
cé
--------- INDUCTORS - - - - - - - - -
L1 19B219288G1 Coil. Includes tuning slug 19B209436P1.
--------- TRANSISTORS - - - - - - - -
Q1 19A116159P1 Silicon, NPN.
--------- RESISTORS - - - - - - - - -
R1 3R151P123J Composition: 12,000 ohms *5%, 1/8 w.
R2 3R151P223J Composition: 22,0C0 chms *5%, 1/8 w.
R3 3R151P183J Composition: 18,000 ohms 5%, 1/8 w.
R4* 3R151P102J Composition: 1000 ohms *5%, 1/8 w.
In REV A and earlier:
3R151P621J Composition: 620 ohms *5%, 1/8 w.

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
A305 MULTIPLIER BOARD 312+ 5496267P13 Tantalum: 2.2 pf *20%, 20 VDCW; sim to Sprague c354 19C307102P12 Tantalum: 2.2 uf +20%, 10 VDCW. R313 3R151P101K Composition: 100 ohms #*10%, 1/8w. | | | =-=~--=--- TRANSFORMERS - - - - - - -
19B226100G2 e 150D,
e €355 19C307102P15 Tantalum: 22 uf +20%, 6 VDGW. R314 3R151P183J Composition: 18,000 ohms +5%, 1/8 w. T301 19A116213P1 Audio freq: 400-3000 Hz,
In REV C and earlier: Pri: 260 ohms DC res
Al COMPONENT BOARD c360 19A116114P Ceramic: 180 pf +10%, 100” VDCW; temp coef R315 3R151P221K Composition: 220 ohms +10%, 1/8 w. Sec: 120 ohms DC res.
19D417361G2 19A116192P1 Ceramic: 0.01 uf +20%, 50 VDCW; sim to Erie 10073 -3300 PPM.
) 8121-050-W5R. R316 3R152P154K Composition: 0.15 megohm *10%, 1/4 w. T302 19A116709P1 Audio freq: 400-3000 Hz,
c361 5495323P12 Ceramic: .00l uf +100% -20%, 75 VDCW. Ra17 s ls:n: g gx;msmnc x]-;:s,
--------- CAPACITORS - - - - - - - - - C313* 19A116244P5 Ceramic: 0.0 pf +20%, 50 VDCW. thru R151P222K Composition: 2200 ohms +10%, 1/8 w. ec: 0.67 ohms Tes.
c363
Cc5 19A116114P12 Ceramic: 3.3 pf *#5%, 100 VDCW; temp coef O PPM, In REV B and earlier: R318 3R151P822K Composition: 8200 ohms +10%, 1/8 w.
and C364x 19A116192P1 Ceramic: 0.01 puf +20%, 50 VDCW; sim to Erie R e N [P, INTEGRATED CIRCUITS- - - - - -
cé 19A116192P1 Ceramic: 0.01 uf +20%, 50 VDCW; sim to Erie 8121-050-W5R. R320 3R151P392K Composition: 3900 ohms +10%, 1/8 w. U301+ 19AL16208P2 Monolithic. 11
8121-050-W5R, ono! c, near,
......... INDUCTORS - - - - - - - - - In REV C and earlier: R321 3R151P103K Composition: 10,000 ohms +10%, 1/8 w.
C315 19A116114P24 Ceramic: 7 pf #5%, 100 VDCW; temp coef O PPM, In REV D and earlier:
Ll 19B216591G2 Coil. Includes powdered iron tuning slug thru 5495323P12 Ceramic: .001 uf +100% -20%, 75 VDCW, R322 3R152P621J Composition: 620 ohms 5%, 1/4 w. 19A116208P1 " lithi 1
19B209436P1 c318 ono. c, near,
NOTE: Ll may require brass tuning slug R323 3R151P683K Composition: 68,000 ohms +10%, 1/8 w.
(Modification Kit 19A127807Gl) for 165-174 MHz c319 19A116192P9 Ceramic: 820 pf +20%, 50 VDCW; sim toErdie | | | ~--=---- OIODES & RECTIFIERS - - - - - - ’ !
operation. 8111-050-W5R., R324 3R151P183K Composition: 18,000 ohms *+10%, 1,8 w. || |} | ===~~~ - CABLES - - -------
CR301 19A115250P1 Silicon.
€320 5496267P17 Tantalum: 1.0 pf *20%, 35 VDCW; sim to Sprague R325 3R151P101K Composition: 100 ohms *10%, 1/8 w. w301 19A127715G2 Cable: approx 5 inches long.
————————— INDUCTORS - - - - - - - - - Type 150D. CR302 4033292P1 Germanium, 326 3R151P3
and R. R. P330K Composition: 33 ohms +10%, 1/8 w.
L2 19B216441G4 Helical resonator. Including tuning slug c321 19C307102P16 Tantalum: 0.1 pf +40% -20%, 20 VDCW. CR303 T e CRYSTALS - - - - - - - - -
1oC3117278L 208 LoA1577501 i1 R327 3R151P102J Composition: 1000 ohms 5%, 1/8 w. When reordering Y301 give GE Part Number
c322 19A116244P4 Ceramic: 0.15 pf +20%, 50 VDCW. c con. NOTE: en
exam * % R328 3R151P392J Composition: 3900 ohms *5%, 1/8 w. and specify exact frequency needed. Crystal
--------- NETWORKS- - - - - - - - - - c323 19A116244P2 Ceramic: 0.022 pf +20%, 50 VDCW. CR;';OS 19A115250P1 Silicon. aggg Freq= £ =
an
z2 Includes L2 and 19D413132P30 can. c324 19A116192P7 Ceramic: 330 pf +20%, 50 VDCW; sim to Erie CR306
° 8?01-050—W5R. e * N R330 3R151P102J Composition: 1000 ohms +5%, 1/8 w. Y301 19B206890P5 Qgg.iézt fggggency range 42-55 MHz, temp range
--------- DUCTORS - - - - - - - - - - o +85°C.
A306 MIXER BOARD c325 19A116244P2 Ceramic: 0.022 uf +20%, 50 VDCW. R331 3R151P153J Composition: 15,000 ohms +5%, 1/8 w.
19B226099G2 and L302 19B209420P1 Coil, RF: 0.10 ph +5%, 0.08 ohms DC res max; Y302 19B219824G2 Crystal, freq:
C326 sim to Jeffers 4416-1, R332 3R151P101J Composition: 100 ohms +5%, 1/8 w. Pad A: 19,996.300 KHz,
COMPONENT BOARD R333 3R151P223J c it 22,000 ohms $5%, 1/8 Pad B: 19,996.300 Kz
Al H 15 1 W; sim to Eri L304 19A116309P1 IF Transformer: sim to TOKO Inc. LMC-4916G02. omposition: ohms *! w.
19C320724Gi 2237 19A116288P9 gi;ﬂiioo-égg-l;;u.%’ 00 voe s ° € thru ! ! Y303 19B206357G7 Quartz: freguency range 12-20 MHz, temp range
c328 L307 R334% 3R151P153J Composition: 15,000 ohms 5%, 1/8 w. -30°C to +85°C.
————————— CAPACITORS - - - - - - - - - c329 5491674P35 Tantalum: 22 pf *£20%, 4 VDCW; sim to L308 19A116309P2 IF Transformer: sim to TOKO Inc. LMC-5133N2. Earlier than REV A:
Sprague Type 162D,
c1 19A116114P4059 Ceramic: 68 pf +5%, 100 VDCW; temp coef prague TYP L309 19A116308P1 IF Transformer. 3R151P123J Composition: 12,000 ohms +5%, 1/8 w.
and -220 PPN, €330 5491674P42 Tantalum: 47 pf #20%, 6 VDCW; simto ([ (L b e e e e e e e e oo BATTERIES - - - - - - - - -
c2 Sprague Type 162D, L310 19A116308p2 IF Transformer: sim to TOKO Inc. LSN 4816VE2. R335 3R151P222J Composition: 2200 ohms *5%, 1/8 w.
BT301 19A116252P1 Nickel-Cadmium: Rechargeable, 3.75 v, 150 MAH;
c3 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW. 1 496267P23 Tantalum: 0.047 uf +20%, 35 VDCW; sim to Sprague L311 19B216828G1 Coil: 12-16 pf to resonmate. R337 3R151P183K Composition: 18,000 ohms +10%, 1/8 w. sim to GE 41B902CD10.
S , c33 549 " %, ; pragu bt
e 150D.
c4 s L312 19B209420P103 Coil, RF: 0.15 ph +10%, 0.10 ohms DC res max; R338
5496267P1 Tantalum: 6.8 uf +20%, 6 VDCW; sim to Sprague sim to Jeffers 4416-3,
--------- MNDUCTORS - - - - - - — — - cssz Type. 150D, ¥ *, ; pragu R339 3R151P182K Composition: 1800 ohms +10%, 1/8 w. CASE ASSEMBLY
19B216823G6
L1 19B216948G1 Coil, c333 19A116192P9 Ceramic: 820 pf +20%, 50 VDCW; simtoErie || | | oo -- ~TRANSISTORS - - - - - - - - R340 3R151P221J Composition: 220 ohms 5%, 1/8 w.
8111-050-W5R.
XBANSISTORS Q301 19A116159P1 Silicon, NPN. R341 3R151P204J Composition: 0.20 megobm #5%, /8 w. || | | - e e e e e oo FUSES: - - - - - - - - -
---------------- 19A116288P10 Ceramic: 680 pf 5%, 50 VDCW; sim to Erie
a L 615 cas4 oA 8sp s‘fa;‘l‘mﬁso-m_zm,* Q302 19A115910P1 Silicon, NPN; sim to Type 2N3906. R342 3R151P183K Composition: 18,000 ohms *10%, 1/8 w. F301 19A127884G1 Fuse Kit.
9A116159P1 Silicon, NPN, and
C335 19A116192P9 Ceramic: 920 pf +20%, 50 VDCW; sim to Erie Q304 R343 3R151P273J Composition: 27,000 ohms #5%, 1/8 w. JACKS & RECEPTACLES
-050-ws. oy | e -~ = = - - JACKS & RECEPTACLES - - - - - -
_________ RESISTORS - - - - — — - — - - 23‘36 8111-050-W5! Q305 10412018701 Silicon, PNP. R344 19A116216P1R5K | Deposited carbon: 1.5 ohms *10%, 1/4 w. 1303% 19A116134P3 Jack, telephome: sim to NTT310-2
ack, : -2,
R1 3R151P330J Composition: 33 ohms *5%, 1/8 w. c337 5496267P1 Tantalum: 6.8 uf +20%, 6 VDCW; sim to Sprague Q306 19411677421 Silicon, NPN; sim to Type 2N5210. R345 3R151P273J Composition: 27,000 ohms +5%, 1/8 w. Earlier than REV A
T 150D. arlier than :
2 3R151PS62J Composition: 5600 ohms £5%, 1/8 w. ype Q307+ 1941157201 Silicon, NPN. R346 3R152P101J Composition: 100 ohms +5%, 1/4 w. LOA116134P2 Jack. teleph in to NTT310
4 talum: 4 f + 6 VDCW; sim to and ac. elephone: s o .
R3 3R151P204J Composition: 0.20 megohm *5%, 1/8 w. cass sao16T4PZ g;:g;u:m'rype7lgzp,20%' Q308* R347 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. ’
In REV A and earlier:
R4 3R151P101J Composition: 100 ohms +5%, 1/8 w. C339%* 5491674P44 Tantalum: 2.2 pf +20%, 15 VDCW; sim to R348* 3R152P824K Composition: 0.82 megohm #10%, 1/4w. || | | - o aoooo RESISTORS - - - - - - - - -
19A115552P1 Si11 NPN; sim to T, 2N2714.
RS 3R151P103J Composition: 10,000 ohms *5%, 1/8 w. Sprague Type 162D. oA con, NPN; sim to Type 2N2714 In REV A and earlier: R388 (Part of 5302).
: 19A129184P1 Silicon, NPN.
Earlier than REV A: 309 con, 3R152P824J Composition: 0.82 megohm 5%, 1/4 w. R389 3R152P101J Composition: 100 ohms 5%, 1/4 w.
__________________ . - . 310 19A116774P1 Silicon, NPN; sim to T 2N5210.
INDUCTORS 19C307102P16 Tantalum: 0.1 pf +40% -20%, 20 VDCW Snd n, ; ype R349 3R152P153K Composition: 15,000 ohms *10%, 1/4 w. R390 19B216998Gl Variable, carbon film: 22,000 ohms *20%, 0.05 w;
L2 19B216441G12 Helical resonator. Including tuning slug c340 19A116244P5 Ceramic: 0.1 pf +20%, 50 VDCW. Q311 R350 3R152P1535 Composition: 15,000 ohms 5%, 1/4 v sim to- Amperex 2322-410-050-08.
. : s 5%, .
L4 19B216441G2 Helical N Includi N 1 Cc341 5491674P34 Tantalum: 15 pf *20%, 6 VDCW; sim to Sprague Q312 19A115768P1 Silicon, PNP; sim to Type 2N3702. SWITCHES
lelical resonator. ncluding tuning slu, T 162D. c ey Yyl e e e e e e a - - SWVWITCHES - - - - o e e - -
19C311727P1 . g ype Q318 10A116159P1 Silicon, NPN. R351 3R152P104K Composition: 0.10 megohm +10%, 1/4 w. $302 19A116437P1 Resistor/switch includ R 10,000 ohm
tch: ncludes Resistor ohms
c342 19C307102P16 Tantalum: 0.1 uf +40% -20%, 20 VDCW. 9 esistor/sw , 10,
R352 3R152P823K Composition: 82,000 ohms +10%, 1/4 w. +20%, 0.05 w; Switch, rotary, SPST, 0.1 amp at
------------------- . . - - - - TORS - - - - - - - - - 12 v; sim to Tsubame (TBM) Type RV16 Model
NETWORKS and 19A116192P9 ST11-050-woR, [ [20%» SO VDCW sim to Erie RESISTORS R353 3R152P103J Composition: 10,000 ohms +5%, 1/4 w. 161-82. (Includes R388).
z2 Includes L2 and 19D413132P3 can. C344 R302 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. R354 3R152P684J Composition: 0.68 megohm 5%, 1/4 w
: 0. +5%, .
z4 Includes L4 and 19D413132P32 can. . . R151P22 sition: 22 +!
C345 5491674P42 :;;:niggb 47 pf 20%, 6 VDCW; sim to Sprague R303 3R151P223J Compo: on ,000 ohms +5%, 1/8 w. R355 3R152P154 Composition: 0.15 megohm +5%, 1/4 w. COVER ASSEMBLY
) R151P10 ition: 10 + . 19B216822G2
--------- CAPACITORS - - - - - - - - - c346 19A116192P5 Ceramic: 3900 pf +20%, 50 VDCW; sim to Erie raod : * Conposttion: 1000 ohas £3%, 1/8 ¥ R356 3R152P512J Composition: 5100 ohms 5%, 1/4 w.
c301 19A116192p7 c " 330 pt £20%. 50 VDCW 8121-050-W5R ., R305 3R151P103J Composition: 10,000 ohms +5%, 1/8 w. R357 3R152P104K Composition 0.10 megobm +10%, 1/4 w LOUDSPEAKERS
eramic: pf % N ; sim to Erie : . * N -39+ | =-==-=-----LOUDSPEAKERS- - - - - - - -
8101-050-WSR. : ; 7 3R151P273J Composition: 27,000 ohms +5%, 1/8 w.
S:;Z 19A116192P10 §§;§“;3§5-.,§§°° pf $20%, 50 VDCW; sim to Erie R30 P on ’ ohms £5%, 1/8 w R358 3R152P101K Composition: 100 ohms +10%, 1/4 w. LS301 164116090P1 Permanent magnet: 2.00 inch, 8 ohms +10% voice
C303 19A116149P4 Variable: 2 to 5 pf, 63 VDCW, temp coef -33 PPN, C349 . R308 3R151P222J Composition: 2200 ohms 5%, 1/8 w. R371 3R151P1535 Composition: 15,000 ohms 5% 1/8 w :gélt;ngéoasgzﬂz +112 Hz resonant; freq range
: , 15%, . .
c308 19A116114P1031 | Ceramic: 10 pf *+10%, 100 VDCW; temp coef -30 PPM.] C350 5495323P14 Ceramic: .005 pf +100% -20%, 75 VDCW. R309 3R151P273J Composition: 27,000 ohms *5%, 1/8 w. R372 3R151P821J Composition: 820 ohms 5%, 1/8 w
c309 19A116192P1 Ceramic: 0.01 uf +20%, 50 VDCW; sim to Eri . ; . + ) o [ I I (RS, MISCELLANEOUS - - - - - - -
8121-050-wsm.  * ’ ; sim to Erie S:gl 19A116192P4 Si‘;‘i‘!éga-wiﬁm pf +20%, 50 VDCW; sim to Erie R310 3R151P183J Composition: 18,000 ohms 5%, 1/8 w. R373 3R151p472J Composition: 4700 ohms $5%, 1/8 w.
c310 19A116288P11 Ceramic: 82 pf #+5%, 100 VDCW; sim to Erie 8121 c3s2 R3l1 3R151P273 Composition: 27,000 ohms 3%, 1/8 w. R374 3R151P820J Composition: 82 ohms *5%, 1/8 w. 19412788461 Fuse Kit.
and ¥100-COG-820J, ’ . _ . . + 4033530P2 Alignment Tool. (Metal tip).
c311 €353 5491674P24 g;::;\;mi_yp:;e;; +50% -20%, 10 VDCW; sim to R312 3R151P182J Composition: 1800 ohms +5%, 1/8 w. R3TS* 3R152p224) Composition: 0.22 megohm 5%, 1/4 w. Added
. by REV D.

“COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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SYMBOL | GE PART NO. DESCRIPTION
4)33831P1 Alignment Tool. (Screw driver tip).
4038831P4 Alignment Tool. (Fork tip).
19A127841P1 Crystal Protecting Pad.

NP258023C Model Identification Label., (PVO05),
MECHANICAL PARTS
(SEE RC-2484)

1 4032591P64 Tape, pressure sensitive.

2 19A115186P5 Tape, insulated.

3 19D413296P1 Cover. (Does not include LS301, items 1, 4,
and 20. If complete assembly is desired order
19B216822G1).

4 19B201806P1 Insert, screw thread: sim to Phelps Mfg Div
Heli-Coil Corp 70015-04.

5 19B216401P5 Battery spring.

6 N324P9005E Rivet, tubular. (Charging contact).

7 19C317186P1 Contact. (Secures battery spring).

8 19A127707P1 Pin. (Secures battery cap).

9 19B216749G1 Battery cap.

10 19A115941P1 Tape, pressure sensitive: sim to Permacel
EE3990. (Connects fuse to ground clip).

11 19A116131P4 Flatwasher.

12 19C317384P1 Holder. (Used with Push to Reset/Push to Listen
Switch and Squelch button).

13 19A127576P1 (Not Used).

14 19B200525P128 Rivet, tubular.

15 N510P814C Pin.

16 19B216804Gl Spring.

17 19D413318P1 Spring clip.

18 NP258023D Nameplate, etched aluminum.

19 19A127538P1 Screw. (Secures cover).

20 NP258024 Nameplate, etched aluminum.

21 19A127539P1 Button. (Used with S301).

22 19C317433P1 Insert. (Secures Knob, item 23).

23 19C317182P1 Knob. (ON/OFF- VOLUME).

24 19C317348P1, Cover. (Used with External Speaker).

25 4035306P11 Washer, fiber: 1/8 dia. (Used with Q305, Q309).

26 19A127536P1 Stud. (External Antenna connection).

27 19A127708P1 Gasket. (Used with External Antenna connection).

28 19A116477P1 Screw, machine: brass, No. 1-64 x 5/32.

ol
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VIEW "C"
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PRODUCTION CHANGES

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.
vious revisions. Refer to the Parts List for
fected by these revisions.

REV. A - 4ER68A11

The revision stamped on the unit includes all pre-

descriptio‘ns of parts af-

To improve frequency response and audio output distortion.

Changed C339 and R334,

REV. B - To improve bias of first oscillator transistor and lower

the current drain.
Changed Q307 and Q308.
Added A301.

Deleted A304.
REV. C - To improve tone reed sensitivity.
Changed C313 and added R381.

REV. D - To improve operation.
Changed C312, C364 and added R375.

REV. E - To incorporate a new IC.
Changed U301.

Schematic Diagram was:

Outline Diagram was:

== -

VIEW "A"
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TO BELT CLIP

WC\ ®
) lc |,
.%4' {\"334; 5

QUICKGHECKS

«)csot HR2 ﬁ—f*i“_;*}*du wge
f) ®-#H 39T Im, s
i~ P ¥
b %)

j Sao

Before starting the procedure, check for battery volt-
H age on the receiver chassis (H15 to ground).
7l check the wire fuse.

Also

STEP 3- ﬁ
RF GAIN CHE)CKS

(STEPS P THRU T

EQUIPMENT REQUIRED:

Symptom

Procedure

1.

2.

RF probe and Test Amplifier Model 4EX16A10 connected to GE Test
Set Model 4EX3All, or an RF voltmeter.

A signal generator (M-560 or equivalent) connected to the external
antenna pins (H20 and H10). Disconnect the internal antenna by
removing the center conductor of the coaxial cable from H20.

PROCEDURE FOR MIXER & 1ST IF:

No Audio

©

Check earphone jack con-
tacts.

Check for +3.5 Volts at
H8 on the receiver board
after the receiver is
unsquelched by a signal
or tones.

Cneck DC voltages at (H)
and .

o Poor sensitivity

Check the coax connec-
tions to the antenna,

Check DC voltage at @)

Check to see if the re-
ceiver board ground tab
is making contact with
the ground shield on
the battery compartment.

C(%eck RF gains (P) thru

1.

2.

Switch the Test Set to the Test 1 position and the Test Amplifier
to the X50 position.

Connect the RF probe across the input of the stage to be measured
as shown on the diagram. Increase the signal generator output to
obtain a reference reading on Test Set 4EX3A11. Note the Test Set
reading and the dB reading on the generator (dBl).

Connect the RF probe to the output of the stage to be measured as
shown on the diagram. Decrease the generator output until the
Test Set reference reading in Step 2 1s obtained. Nouie the dB
reading on the generator (dB2).

Subtract the dB reading from thé dB2 reading and check the results
with the typical gains shown on the diagram.

35 dB (dB2)
-15 dB (dBl)

Example:
20 dB gain

PROCEDURE FOR 2ND MIXER

Receiving noise but
no signal.

9O ©@\®

Check DC voltages (B
and 3

Check DC voltages (©)
and ® .

Low noise and
no signal

Check DC voltage at (¥

@

©

(RC-2523A)
(19D417564, Rev. 8)
(190417347, Sh. 2, Rev. 4)

1.

2.

With no signal in, connect the RF probe to the output (collector)
of Q304 and set the Test Amp to the X10 position.

Apply a 200 microvolt signal to the receiver and check for a Test
Set reading of 2 volts.

PROCEDURE FOR LO IF AMP

1.

2.

With no signal in, measure the voltage at TP4 (Pin 8 of 1C301)
with GE Test Set Model 4EX3All.

Next, apply a 200 microvolt signal to the receiver and check for
a 0.2 volt increase in the reading at TP4.

+12dB ;

@

- Qe

IST MIXER
A306/Ql
HELICAL
RESONATORS T75MV
INJECTION
(SEE NOTE)
EXTERNAL
ANTENNA 0SC
CONNECTION A30l/Ql MULT HELICAL
A305/LI RESONATOR
. .
—*
STEP |- s [ [ ® ®
DC VOLTAGE CHECKS i [ ©
(STEPS A THRU K) c— K——
OSCILLATING
L +

The DC voltage checks provide an easy method of checking the
operation of the receiver stages with GE Test Set Model
4EX3A11 (or equivalent), and with no signal applied to the
receiver,

NOTE!

(;) U330l PIN VOLTAGES

LBI-4549

[ e [1]2[s[a[sTe[7 as]w0] AUDIO PA
[voLTace [06[0.6] 0 [07] 2 [32[3.3[1.8[33]1.2] Q307- Q308
HI IF AMP 2ND MIXER LO IF AMP AUDIO MUTE AUDIO DRIVER
Q318 Q302 Q304 Q305 Q306
HI IF LO IF L RATIO V(RJ%EB’IE T30I " | r302
FILTER FILTER us0) DET 1
0 MV
INJECTION 1
(SEE NOTE) =
2ND 0SC
Q303
|
\
+ 3 2y ! + + @ é,-_\ /_>
(: H oarv R374 Q:}— RaY% R308 sv l—(:) S-SVJ R3IS R322 'TLVP _<:) f— v ( H o.6v y CR304
S—— S—| = = N "
= 4 4 © o o o
- +37V = 35V
INJECTION VOLTAGES ARE G E TEST SET
READINGS USING R F PROBE AND TEST
AMP IN X50 POSITION.
$ M
STEP2 - SCOPE_SETTINGS
PEAK-TO-PEAK | SIGNAL 0.7V 3.0V 3.0V
AUDIO & NOISE é READINGS | NOISE 0.3V 1.6V 30V
WAVEFORMS STANDARD SIGNAL

(STEPS L THRU 0)

EQUIPMENT REQUIRED:

® Oscilloscope connected between the points shown and
ground.

e Signal Generator (Measurements M-560 or equivalent).

PRELIMINARY STEPS:

1l. Apply a standard signal to the external antenna pins.
A standard signal is 1000 microvolts on the receiver
frequency modulated by one kHz with 3,0 kHz deviation.

2. Set the Volume control for 150 milliwatts output
(1.1 volts).

NOISE WAVEFORM

iR H

R eRocas
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RC-2535

TROUBLESHOOTING PROCEDURE

150.8—174 MHz PERSONAL PAGER TYPE ER-68-A

Issue 3
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LBI-4549

QUICKCHECK

Symptom

Procedure

Alert tone runs con-

Check for open or de-

tinuously (Pages on

fective C1409, or open

The following stage checks provide a method of checking the opera-

STEP 3-DECODER STAGE CHECKS

tion of the decoder stages for quickly isolatingz a service problem.
Begin the checks with the receiver in the RESET or quitet condition.

2nd tone only). CRLAD STEP I-TYPICAL DC READINGS === ®
To Check: Procedure (STEPS A THRU J) ] - —— o 45 3Ty
| . : 2 4
=\ v 2.5V (TN 45V(T2) 3.6V(T2) 5Y 50
TO BELT CLIP _/)cm He '—Rﬁjé'%@l Reed drive Check DC reading and waveform (K) | [
with 1st tone applied.
All readings are made with GE Test Set Model 4EX3A1l0 or sy
i i Wi 2 equivalent 20,000 ohm-per-volt meter. Readings not followed 5
?eidstétCh and ghicg be rea?}ng at <> with and without by any symbol are taken with either tone applied. Readings
S ee S one applied, followed by Tl are taken with the correct first tone applied. s 2ND TONE
. Readings followed by T2 are taken with the correct second tone Ez
Tone Oscillator Waveforms @O , M and () should ap- applied. SQUELCH |SWITCH
pear momentarily when the 1lst tone is Q316 — | Q317
removed. r 37V L.,
| IST TONE
: Voltage doubler Check the DC reading at (F) . Next, l £5
: ™ jumper 3.7 Volts to H16 to cause the SIGNAL IN | VOLTAGE y
@/\H—' ;;-_,_.|3523 /(B.Qslzw °°| tone oscillator to run continuously. FROM RATIO HIO 1 ; o DOUBLER Hie
o Rl \E /LI lI Check the voltage at & . DETECTOR ! W
&346/ c34s/ \;m - \—f
@\ |.E \ & 52* \*r\' 9{\0349 W Squelch Switch With 3.7 Volts jumpered to H16 and to
3 (& o\l oH2I H19, the tone alert should be heard at PUSH-TO-RESET
s / ,_\ cn3oe RBBO/\ G R327! e2 | the speaker. Reading at should be ©
e@ 7\ R 53( REED ; ¢ 357 ’\1) | T301 ! %, v . 395 VOltS.
H24®_ 3ozr 36" 33'(-_,_:%}% | ln: R339 MUTE SWITCH
5 ‘3320)|(c' il a2 .l (] 8 D }_f ]gl Lge KBX R 2nd Reed Remove the 3.7 Volts jumpered to H19, Q314 Q315
.2 o3 §44,l(’ '33411 1310 11309 O* o Py ;l- 4. g./f Apply a standard signal modulated by 1
> .,l- ae ey e 5’;-& — 8% 03064E 0341/ the 2nd tone to the receiver. The tone — B
3302 \ 2 S 20 s B
. = "“4 751,5304\«'2)& ’\’B"B/‘&“ alert should be heard at the speaker.
P . \Bo e H‘2 O .\‘R3 7
. 3271 N H28e(y ) - -
FL 30 ‘ ° o @ %'/\»é—s’fg\'ﬁo\ﬁ\- ceH3o 1331 Mute Switch Apply the standard signal modulated by
’t; > o °FL303 f %1(6338‘0305”’3/€ the second tone to the receiver. Next,
H— |{_2 s - )/J:H?‘@%&\C\%%/ZG disconnect the 3.7 Volt jumper from
2 : v;y/Z.iﬁ“é{éE;, H16. The tone alert should be heard
' " I until the 2nd tone is removed. | | |
- . | 2 I
FL302 STEP 2- TONE WAVEFORMS » PEAK-TO-PEAK VOLTAGES av 3.4V 2.7V 75MV BV
Ve AR WAVEFORMS TAKEN 1V (T2)
i 1AF}I\"C=\R3,2 = . (STEPS K THRU N) WHILE DECODING ON ,
,\3‘1!?)\¢/n\39 /‘\'\ﬁo 3153 THE CORRECT 2ND TONE
f:i _Rl?«t’;{ E oc) |r.2 le !3. S5e 2¢
R33_ T\ 0302/;‘5. L304 § L305 e Oscilloscope connected between the points shown and
BN e
PN Ty Al St e B ,
Lw '{2{@‘: 4 == - e e Signal Generator (Measurements M-560, Model 800 or RG240
N\ el s { o equivalent).
303)@,,71 b Tl A3]05 / 4 )
:\/\K';E\f,(.?[ N ! e Type 99 Encoder with the correct lst and 2nd tones.
.| RE \302}'
(,:\‘/ \m_L/___ _K.___Y
IOK Af et PRELIMINARY STEP:
QU S TR S A
:@"' \// I Apply a 1000 microvolt signal on the receiver fre-
* \ /; A306 quency that is modulated by the correct 2nd tone with
~ .\ A " 3.0 kHz deviation.

SOLDER SIDE

(RC-2538)
(19D417564, Rev, 8)
(19D417347, Sh, 2, Rev, 4)

TROUBLESHOOTING PROCEDURE

150.8—174 MHz PERSONAL PAGER
TYPE 99 DECODER CIRCUIT

22 Issue 3



SOLDER SIDE

TO BELT CLIP . .
c30i" »

N~ 2
R346 -
. i CR rt
R347¢f‘ ) 302 36t

&
R353 VTN, fsel
e \7/\\/R35| \* /CR3
R e
%10l ,“-N'; 7“".’0\ —I\\
\® ( toan O
: 3355 \E~."MR354 R357k'~§3 (et

ng

Ty ey — ey i

. ?%;-5- 2e l3. 5¢ 26 T%o Se 28 13‘ 5¢ 28 B
4‘ L305 ) L306 ¢ L307 + L308 €

o[04 e leq 1oles
A

]c:—,_: ::F:
A305 e |
E

C‘ l

|;' [PV ‘e
{ of Ex38/ RT05
4

0% Bz
T 7~
o3z
g

(RC-2537)
(19D417628, Rev. 6)
(19D417352, Sh. 2, Rev. 2)

QUICKCHECKS

Symptom Procedure
Receiver won't unsquelch 1. Check C346, C350, CR305
and CR306 on Squelch
Board.

2. Check C331 on receiver
board.

Receiver won't squelch 1. Check CR305, CR306 and
shorted Q312.

2. Make Audio Gain Checks.

Erratic critical 1. Check C353 and R390.
squelch
Squelches on voice 1. Check the receiver
peaks. frequency.
2. Check C347, C348 and
C349.

STEP 3- AUDIO GAIN CHECKS

EQUIPMENT REQUIRED:

® Audio generator with 7 kHz output.
e Signal generator (M-560 or equivalent).

® Oscilloscope (5MV to 1.2 volts).

PROCEDURE

1. Apply a 1000 microvolt, 7 kHz signal modulated by 3.0
kHz deviation to the external connector.

2. Turn SQUELCH control R390 fully clockwise.

3. Scope reading at the base of 1lst Noise Amp Q309
should be approximately 45 millivolts.

4, Turn R390 counterclockwise until the reading at the
base of Q309 drops to 5 millivolts.

5. Check for a 140 millivolts peak-to-peak reading at the
collector of Q309.

6. Check for a 100 millivolts peak-to-peak reading at the
emitter of Active Filter Q310.

7. Check for a 1.2 volts peak-to-peak reading at the
collector of 2nd Noise Amp Q311., The waveform should
be clipped on the negative side.

STEP I-DC VOLTAGE CHECKS

(STEPS A THRU F)

DC readinzgs are measured with Test Set Model 4EX3A10 or
equivalent 20,000 ohm-per-Volt meter. Readings followed
by CS are taken with the receiver on critical squelch.
Readings followed by US are taken with the receiver un-
squelched.

IST NOISE AMP
Q309

.4V

SQUELCH
R390

FILTER

STEP 2- SQUELCH WAVEFORMS
(STEPS G THRU I)

EQUIPMENT REQUIRED:

° Oscilloscope connected between the points shown and
ground.

) Signal Generator (Measurements M560 or equivalent)
connected to external antenna connectors.

PRELIMINARY STEPS:

1, Set R390 for critical squelch.

2. When a signal is required, apply an on-frequency sig-
nal with no modulation.

LIV CS
.55VUsS

@ LBI-4549

3.4VCS 0.03VCS
3.1V US 3.6V US

ACTIVE

FILTER

Q310 TO RCVR

AUDIO
VOLTAGE , STAGES
DOUBLER
§R353
3.6V
0.6V P-P 3y P-P 2.5V P-P

NO SIGNAL IN

SIGNAL INCREASED
UNTIL SQUELCH
JUST OPENS

RC-2492

TROUBLESHOOTING PROCEDURE

150,8—174 MHz PERSONAL PAGER
NOISE SQUELCH CIRCUIT ER-68-A

Issue 3 23



LBI-4549

ORDERING SERVICE PARTS

Each component appearing on the schematic diagram is identified by a symbol number to
simplify locating it in the parts list. Each component is listed by symbol number,
followed by its description and GE Part Number.

Service Parts may be obtained from Authorized GE Communications Equipment Service Stations
or through any GE Radio Communication Equipment Sales Office., When ordering a part, be
sure to give:

1. GE Part Number for component

. Description of part

. Model number of equipment
Revision letter stamped on unit

N

These instructions do not purport to cover all details or variations in equipment nor to
provide for every possible contingency to be met in connection with installation, opera-
tion or maintenance.

Should further information be desired, or should particular problems arise which are not
covered sufficiently for the purchaser's purposes, contact the nearest Radio Communication
Sales Office of the General Electric Company.




MOBILE RADIO DEPARTMENT
GENERAL ELECTRIC COMPANY e LYNCHBURG, VIRGINIA 24502
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