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SPECIFICATIONS *

AUDIO OUTPUT (EIA) 500 milliwatts at less than 5% distortion
AUDIO RESPONSE Within +2 and -10 dB of a standard 6 dB per
octave de-empnasis curve from 300 to 3000 Hz

(1000 Hz reference)

*These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.

1
1
-
FREQUENCY BANDS : u
30-50 MHz 150.8-174 MHz 450-470 MHz 470-512 MHz “
Channel Spacing 20 kHz 30 kHz 25 kHz 25 kHz I
Sensitivity
FET HS
12 dB SINAD (EIA
Method) 0.28 pv 0.35 pv 0.28 pv 0.4 pv 0.4 pv m
20 dB Quieting
Method 0.35 pv 0.50 pv 0.35 pv 0.6 pv 0.6 pv
Selectivity m
EIA Two-Signal -60 dB -85 dB -75 dB -65 dB g -70 dB x
@+30 kHz +25 kHz 1
20 dB Quieting -80 dB -110 dB -90 dBg@ -100 dB q
Method @ *+30 kHz +25 kHz
Spurious Response -70 dB -80 dB -70 dB -60 dB -60 dB l
Image -80 dB -- . — >
Intermodulation (EIA) -70 dB =75 dB -60 dB -60 dB -65 dB
Modulation Acceptance 46.5 kHz | 47.0 kHz +7.5 kHz | 7.5 kHz +7 kHz -1
Squelch Sensitivity :
Critical Squelch 0.15 uv [ 0.25 pv  0.15 uv | 0.20 uv 0.20 uv m
Maximum Squelch >20 dB >20 dB >20 dB >20 dB c
Quieting Quieting Quieting Quieting
Maximum Frequency 1.2% 0.4% (high- 3.5 MHz
Spacing (highest 0.60 MHz est frequen- no degra- m
frequency) No degradation cy) no degra- dation
no degra- dation. 0.8%
dation (highest
freq. <1 dB 1
degradation :
1
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DESCRIPTION

General Electric Dual Front End (DFE)
receivers are single conversion super hetro-
dyne receivers for use in crossband or in-
band operation where adjacent channels do
not fall within the nominal two frequency

spread of the standard receiver,

A total of

eight models are available that provide four
in-band and four crossband applications.

The chart below identifies valid crossband
Double arrow indicates DFE
No. 1 can be assigned to either band.

combinations,

Radios equipped with DFE receivers pro-
vide up to five transmit and receive chan-

nels,
are received

uencies (F3, F4 & F5) via DFE No. 2,

via DFE No.

A maximum of two frequencies (F1l & F2)
1 and three freq-

Re-

ceive oscillators F1l and F2 are mounted on
the receiver board while F3, F4 and F5 re-
ceive oscillators are mounted on the system

board.,

When SLM (Search Lock Monitor) is pro-
vided, DFE No., 2 is limited to two channels
since the SLM module occupies spaces normally
reserved for receive oscillators F4 and F5.
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In this configuration, receive oscillator
F4 is located on the receiver board permit-
ting operation on five transmit and four
receive channels,

The receiver mounts on a single printed
wiring board. Both discrete components and
integrated circuit modules (IC's) are used.

With the exception of the low band
front end and buffer amplifier modules, all
IC's within the receiver are interchangeable
with like modules (same part number) from
other PE radios.

DFE receivers are compatible with all
standard options available for PE radios.

The application of each receiver model
is identified in the chart below,

References to symbol numbers mentioned
in the following text are found on the Sche-
matic Diagram, Outline Diagram and Parts
List (see Table of Contents). Typical cir-
cuit diagrams illustrated are representative
of the actual IC modules. A block diagram
of the receiver is shown in Figure 1.

Cross Band Applications

Low Band Hi-Band UHF UHF-X
30-36 MHz 36-42 MHz 42-50 MHz 150.8~174 MHz 450-470 MHz 470-512 MHz
- — s
- -
In In
Band Only Band Only DFE-1 DFE-2
- —
- g
Model Identification Chart
Receiver Model DFE No. 1 DFE No. 2
ER-73-A 30 - 50 MHz 30 - 50 MHz
ER-74-A, ER-83-A 30 - 50 MHz 150 - 174 MHz
ER-77-A. ER-84-A 150 - 174 MHz 150 - 174 MHz
ER-78-A, ER-85-A 150 - 174 MHz 450 - 470 MHz
ER-79-A, ER-86-A 150 - 174 MHz 470 - 512 MHz
ER-80-A 450 - 470 MHz 450 - 470 MHz
ER-81-A 450 - 470 MHz 470 - 512 MHz
ER-82-A 470 - 512 MHz 470 - 512 MHz




wexSerd Yoold JOATe09Y HJAd - I oandtd

DESCRIPTION

NOILVENOI 3NOD ¥3A1303Y WOIdAL

A ONVE TN Zp- 9F Q1
0310141530 SON3 LNOMJ/ 31 THWEZH
2

THN 215 -0SY L

A vL1 - 8051 (ONVE IH

(ATND 11°71dS_GIW)
%2 2995

g 2w 052
+ 3 NI W 95-0f  ‘ONVE MO

-
(ZHA) S31ONIND3US TVISAHD H3AI 0

£692-04 _

— 7 20 oo L B o || ] _ ¢ \
EEC] oL o 11 ) * N0 2# 33
anL Ny (AS™L+) 197135 34
HOLINS
W0 1# 33

o3 - 14T
. = ONVE M0 Ze 34 _
\M HoTIDS
£I1gV VISV )
vd JHo30s
010w 1
3mor _—- - -~
215w \M N
P — %
olanv.
<L
#01£v 805V #50EV #2208V wizsv
2510 ey 41 o I 1St oy ety
114 El 4
wix N ik X N1 1900
le D
Lt M 452/02 o
+

LBI-4780




DESCRIPTION

Supply voltages for the receiver in-
cludes a continuous regulated 5.4 volts for
the compensator modules, a continuous 7.5
volts for the squelch module and switched
7.5 volts for the remaining receiver stages.

CIRCUIT ANALYSIS

FRONT END SELECTION CIRCUIT

The antenna is coupled to the receiver
front ends via a series connected capacitor
and a PIN diode. Turning the PIN diode "on"
or "off" connects/disconnects the antenna to
the associated front end. When turned on
the PIN diode presents a very low impedance
(1 to 5 ohms) in series with the 50 ohm in-
put impecance to the DFE and when turned off
it presents a resistance of approximately
1000 ohms. The PIN diodes are controlled by
the switched 7.5 volt line from the multi-
frequency switch.

FREQUENCY INJECTION AND COMPENSATION

Frequency injection for DFE No. 1 is
obtained from oscillator modules F1 and F2
which feed into the compensator,

Frequency injection for DFE No. 2 is
obtained from the three receive oscillator
modules (F3, F4 and F5) on the systems
board. The output of these oscillators is
buffered and applied to DFE No. 2.

OSCILLATOR MODULES

Oscillator modules consist of a crystal
controlled Colpitts oscillator similar to
the oscillator module used in the transmit-
ter (see Figure 2). The entire oscillator
is contained in a metal can with the receiv-
er operating frequency printed on top. The
crystal frequency ranges and associated
multiplication factor for all oscillator
models are given in the table below.

The oscillator frequency is temperature
compensated to provide instant frequency
compensation with a frequency stability of
+0.0002% from 0°C to +55°C and *0.0005% from
-30°C to +60°C. The temperature compensa-
tion network is contained in compensator
module A315.

Receive oscillator modules are mounted
on both the systems board and the receiver
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board. Oscillators F1 and F2 are located
on the receiver board and F3, F4 and F5 are
located on the Systems board in spaces nor-
mally occupied by transmit oscillators F6,
F7 and F8.

When SLM is provided, the SLM module
is located in receive oscillator spaces F4
and F5. F4 is relocated to the receiver
board and the receiver is limited to four
frequencies.

The proper frequency is selected by
applying +7.5 volts (switched) to the se-
lected oscillator module through multi-fre-
quency switch S1 on the control unit.

NOTE

All oscillator modules are individ-
ually compensated at the factory and
cannot be repaired in the field. Any
attempt to remove the oscillator
cover will void the warranty.

COMPENSATOR A315

Compensator module A315 contains a
buffer-amplifier stage and temperature com-
pensation network for the oscillator (see
Figure 3).

RF from the oscillator is coupled
through a DC Llocking capacitor to the base
of Q1. The output of Ql connects to multi-
plier coil L1 on the multiplier assembly.

In the compensation network, the regu-
lated 5.4 Volts at pin 2 is applied to a
thermistor-compensated voltage divider. The
output at pin 3 (2.35 Volts measured with a
VIVM) of the compensator is applied to pin 3
of the oscillator module, At temperatures
below -10°C, the compensated voltage in-
creases to maintain the correct voltage on
the oscillator voltage-variable capacitor.

SERVICE NOTE

An abnormally low VTVM reading (or
no reading) at pin 3 may indicate
a short or leakage path in the os-
cillator. This can be checked by
unsoldering pin 3 , raising it off
of the printed board and taking
another reading. If this reading
is normal, the problem is in the
oscillator module., 1If the reading
remains low (or zero), the problem
is in the compensator.

Crystal
Oscillator Frequency Band Crystal Freq. Range MULT Factor
4EG28A11 150.8-174 MHz 14.53-17.11 MHz 9
4EG28A13 470-512 MHz 22.38-23.5 MHz 21
4EG28A17 30-36 & 42-50 MHz 16.6 -23.3 MHz 3
4EG28A18 36-42 MHz 16.6 -23.3 MHz 3
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CIRCUIT ANALYSIS

BUFFER AMPLIFIER A316

Buffer amplifier module A316 amplifies
the selected oscillator frequency applied
to DFE No. 2 and provides frequency injec-
tion for the multiplier circuits.

FRONT END NOMENCLATURE

Front ends used in DFE receivers may
be identical to each other or different as
dictated by the frequency of the operating
channels of each front end. A total of six
front ends provide operation in the fre-
quency bands identified below. Different
model numbers are assigned to like front
ends when used as DFE No. 1 or DFE No. 2.
The table below identifies the model number
and operating frequency of each front end.

30-50 MHz FRONT ENDS A322-324 and A328-A330

The 30-50 MHz front ends consist of two
slug tuned coils and dual-gate field ef-
fect transistor (FET) RF amplifier stage
(refer to diagram 19D417486). The RF sig-
nal from the antenna is coupled through a
tap on L1/L2 to L3/L4. A tap from L3/L4 is
connected to gate 1 of FET Ql. The output
of Q1 is developed across tuned circuit L5/
L6 and C13-Cl15 and coupled through C16-C18
and L7/L8 to gate 1 of mixer Q2.

Multiplier and Mixer (30-50 MHz)

The output of the compensator module
is applied to a tap on L9/L10 in the multi-
plier assembly. L9/L10 is tuned to three
times the crystal frequency and is in the
source circuit of FET mixer Q2. High side
injection is used.

The RF signal from RF amplifier Ql is
applied to gate 1 of Q2 and the high side
injection frequency from the multiplier as-
sembly is applied to the source. The re-
sultant 20/23-MHz IF is coupled through the
mixer drain tank circuit L11 and C25 to the
input of coupling network A320/A321.

FRONT END A336/A337
(Replaced 19C317295G9)

Receiver Front End Assembly 19C317295GI1l
consists of RF helical resonators Z28, Z29
and Z30, and Mixer, Multiplier and injection
filter circuit Al17. Al7 consists of Mixer-
Multiplier circuit A2 and Injection Filter
A2 and A3.

The crystal frequency from the re-
ceiver compensator module is applied to re-
sonator circuit L1, Cl and C2 in Multiplier
Circuit Al. Resonator circuit L1, Cl and
C2 is tuned to three times the 14.53 to
17.11 MHz crystal frequency and is connected
in the base circuit of multiplier transistor
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Ql. The collector of Ql is connected to
the input of injection filter Al1-A3. In-
jection filter A2-A3 is tuned to nine times
the crystal frequency for an injection fre-
quency of 130.8 to 154 MHz. The output of
A2-A3 is connected to the source of Field
Effect Transistor (FET) Q2 in mixer circuit
Al.

RF from the antenna is connected to the
tap on helical L27. The tap is positioned
to provide proper impedance matching to the
antenna. RF energy is coupled to helical
coil L7 through openings in the sides of the
cans. RF is coupled from a tap on L8 through
capacitor C10 to L5 in mixer circuit A2. L5
is connected in the gate circuit of FET Q2.
The result of the RF signal on the gate of
FET Q2 and the injection frequency on the
source is a 20 MHz IF on the drain. The 20
MHz IF is coupled through Cl12 to the input
of the receiver crystal filters and coupling
networks.

150.8-174 MHz FET Front End A334/A335
(Replaced by 19C317295G11)

Receiver Front End Assembly 19C317295G9
consists of RF helical resonators Z26, Z7
and Z27, Mixer circuit Al5, multiplier cir-
cuit A13 and injection filter circuit Al4.
(Refer to 19C321481). Three times the
crystal frequency from the receiver compen-
sator module is applied to resonator cir-
cuit L1, Cl1 and C2 in Multiplier module Al3.
Resonator circuit L1, Cl and C2 is tuned to
three times the 14.53 to 17.11 MHz crystal
frequency and is connected in the base of
multiplier transistor Ql. The collector of
Ql is connected to the input of injection
filter Al4. Injection filter Al4 is tuned
to nine times the crystal frequency for an
injection frequency of 130.8 to 154 MHz.

The output of Al4 is connected to the source
of Field Effect Transistor (FET) Q1 in mixer
module AlS5.

RF from the antenna is connected to a
tap on helical L26. The tap is positioned
to provide proper impedance matching to the
antenna. RF energy is coupled to helical
coil L8 through openings in the sides of
the cans. RF is coupled from a tap on L8
through capacitor C8 to L1 in mixer module
Al5. L1 is connected in the gate circuit
of FET Ql. The result of the RF signal on
the gate of FET Q1 and the injection fre-
quency on the source is a 20 MHz IF on the
drain. The 20 MHz IF is coupled through
matching network C4 and C5 to the input of
the receiver crystal filters and coupling
networks.

150.8-174 MHz HIGH SENSITIVITY FRONT ENDS
A325/A331

The 150.8-174 MHz front ends consist of
three tuned helical resonators and an RF
amplifier stage (refer to 19C320888). The
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CIRCUIT ANALYSIS

MODEL FREQ. Band MODEL FREQ. Band
FE#1 FE#2 FE#1 FE#2
A322 A328 30-36 MHz A325 A331 150.8-174 MHz
A335 A334
A336 A337
A323 A329 36-42 MHz A326 A332 450-470 MHz
A324 A330. 42-50 MHz A327 A333 470-512 MHz

RF signal from the antenna is coupled
through RF cable W301] to a tap on L6. The
tap is positioned to provide the proper im-
pedance match to the antenna. RF energy is
coupled to the third coil (L8) through open-
ings in the side¢s of the cans and then from
a tap on L8 through Cl to the base of RF
amplifier Ql. The output of Ql is developed
across tuned circuit C2/L1 and is applied

to the base of the mixer.

Multiplier and Mixer (150.8-174 MHz)

The output of the compensator module
is applied to L2 in the multiplier assembly.
L2 is tuned to three times the crystal fre-
quency and is metered at the Mult test
point (H8 H7 on DFE No. 2) on the receiver
board. The output of L2 is applied to the
anode of multiplier diode CR1l. The two
helical resonators following CR1l are tuned
to three times the first multiplier fre-
quency for a total multiplication of 9
times. The output of the helical resonators
is direct-coupled to the emitter mixer
transistor Q2.

The RF signal from the RF amplifier is
applied to the base of mixer Q2 and the low
side injection voltage from the multiplier
assembly is applied to the emitter. The
resultant 20-MHz IF frequency is coupled
through the mixer collector tank (L2 & C6)
to coupling network Q320/A321. The collec-
tor tank also provides impedance matching
to the coupling network.

450-470 MHz FRONT ENDS A326/A332

The 450-470 front ends consist of three
tuned helical resonators and an RF amplifier
stage. (Refer to drawing 19C320887). The
RF signal from the antenna is coupled
through RF cable W30l to a tap on L11/L16.
The tap is positioned to provide the proper
impedance match to the antenna. RF energy
is coupled to the third coil (L13/L18)
through openings in the sides of the cans.
RF is then coupled from a tap on L13/L18
through C8 to the base of RF amplifier Ql.
The output of Q1 is developed across tuned
circuit C9/C10 and L1 and is applied to the
base of the mixer.

Multiplier and Mixer

The output of the compensator module
is applied to L3 in the multiplier assembly.
L3 is tuned to three times the crystal fre-
quency and is metered at the Mult test
point, H8, (H7 on DFE No. 2) on the receiver
board. -The output of L3 is applied to the
anode of multiplier diode CR2. The two
helical resonators following CR2 are tuned
to seven times the first multiplier fre-
quency for a total multiplication of 21
times. The output of the helical resonators
is direct-coupled to the emitter of the mixer
transistor. Low side injection is used.

The RF signal from the RF amplifier
is applied to the base of mixer Al and the
injection voltage from the multiplier as-
sembly is applied tc thc emitter. The re-
sultant 20-MHz IF frequency is coupled
through the mixer collector tank (L2 & C6)
to coupling network A320/A321. The collec-
tor tank also provides impedance matching
to the coupling network.

470-512 MHz FRONT ENDS A327/A333

The 470-512 MHz front ends consist of
three tuned helical resonators and an RF
amplifier stage. (Refer to drawing
19C320886). The RF signal from the antenna
is coupled through RF cable W30l to a tap
on L21. The tap is positioned to provide
the proper impedance match to the antenna.
RF energy is coupled to the third coil (L23)
through openings in the sides of the cans.
RF is then coupled from a tap on L23 through
openings in the sides of the cans. RF is
then coupled from a tap on L23 through C8
to the base of RF amplifier Q1. The output
of Q1 is developed across tuned circuit C6
and L4, and is applied to the base of the
mixer.

Multiplier and Mixer

The output of the compensator module
is applied to L3 in the multiplier assembly.
L3 is tuned to three times the crystal fre-
quency and is metered at the Mult test
point, H8, (H7 on DFE No. 2) on the receiver
board. The output of L3 is applied to the
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anode of multiplier diode CR2. The two
helical resonators following CR2 are tuned
to seven times the first multiplier fre-
quency for a total multiplication of 21
times. The output of the helical resonators
is direct-coupled to the emitter of the
mixer transistor. Low side injection is
used.

The RF signal from the RF amplifier is
applied to the base of mixer Q2 and the high
or low side injection voltage from the multi-
plier assembly is applied to the emitter.

The resultant 20-MHz IF frequency is coupled
through the mixer collector tank (L2 & C6)
to coupling network A320/A321. The collec-
tor tank also provides impedance matching

to the coupling network.

COUPLING NETWORK A320/A321

The coupling network matches the im-
pedance of the combined mixer outputs of
DFE No. 1 and DFE No. 2 with the input to
crystal filter A301/A302.

CRYSTAL FILTERS A301 and A304

Crystal filter A301 follows the multi-
plier-mixer stage, and its output is applied
to the 1lst IF amplifier module, filter A304
follows the IF amplifier module. The two
crystal filters provide the major selecti-
vity for the receiver. A301 and A304 each
provide a minimum of 40-45 dB stopband
attenuation.
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IF AMPLIFIERS A303 and A306

An IF amplifier module follows each of
the crystal filters, and contains the re-
sistor-matching networks for the filters.

A typical IF amplifier circuit is shown in
Figure 4.

Each of the IF amplifier modules con-
sists of three RC coupled amplifier stages
that are series-connected for reduced drain.
The two IF modules provide a total gain of
approximately 85 dB.

LIMITER A307 AND DISCRIMINATOR A309

Limiter A307 consists of three RC cou-
pled limiter stages that are series con-
nected for reduced drain. The limiter mod-
ule also provides some gain. The output of
the limiter is applied to the discriminator.
A tygical limiter circuit is shown in Fig-
ure 5.

The receiver uses a 20/23 MHz, fixed-
tuned crystal discriminator A309/A310 to
recover the audio from the IF signal. The
discriminator output is applied to the audio
amplifier module.

AUDIO AMPLIFIER A311/A312

Audio and noise from the discriminator
is applied to audio amplifier module A311
(A312 in Channel Guard applications). A
typical audio amplifier circuit is shown in
Figure 6.

CIRCUIT ANALSIS

Audio and noise is applied to the base
of Ql. This stage operates as an emitter-
follower for matching the impedance of the
discriminator to the amplifier stage (Q2)
and the volume control. The output of Q1
connects from pin 2 to the base of amplifier
Q2 (pin 4) through the volume control. The
output of Ql is also applied to the input
of the squelch module.

Following amplifier Q2 is an active
lowpass filter (Q3). Audio from the filter
is connected from pin 9 to the audio PA
module. In audio amplifier module A312, an
active high-pass filter is added in series
with the low-pass filter to provide the re-
quired tone frequency roll-off.

AUDIO PA A313

When the receiver is quieted by a sig-
nal, audio from the active filter is connect-
ed to pin 1 of audio PA module A313, and then
to the base of amplifier Ql. Q1 feeds the
audio signal to the base of Q2, which drives
PA transistors Q4 and Q5. A typical audio
PA circuit is shown in Figure 7.

PA transistors Q4 and Q5 operate as
complementary emitter-followers, providing
a 500 milliwatt output into an 8-ohm load.
Audio from pin 9 is coupled through capaci-
tor C302 on the receiver board to the
loudspeaker.

EMITTER
FOLLOWER
Q!

AMP FILTER

LOW-PASS |

Q3 74V

—O

AuDIO §

O—

TO AUDIO
PA
®

-

5o

<:‘__J

? VOLUME
-4-

RC-1914A

Figure 6 - Typical Audio Amplifier Circuit
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Figure.8 - Typical Squelch Circuit

SQUELCH CONTROL A314

Noise from audio amplifier A311/A312
operates the squelch circuit. A typical
squelch circuit is shown in Figure 8.

When no carrier is present in the re-
ceiver, the noise output of active highpass
filter Ql is coupled to the base of noise
amplifier Q2 through SQUELCH control R708.
?ZOS controls the gain of the noise ampli-

er.

The output of noise amplifier Q2 is
detected by diodes CR1 and CR2, and the re-
sultant positive voltage turns off the PNP
squelch switch Q3. 1In standard radios, the
emitter of Q3 is connected to +7V by means
of a jumper from Hl to H2. When noise turns
off Q3, its collector drops to A-. As the
collector of Q3 is connected to the base of
amplifier Q1 in the audio PA module, turning

off Q3 also turns off Ql, keeping the audio
PA turned off.

When the receiver is quieted by a sig-
nal, squelch switch Q3 turns on. This
applies +7V to the base of amplifier Ql in
the audio PA module, turning the audio PA
circuit on so that audio is heard at the
speaker.

In tone decoder applications, the 7V
jumper from Hl to H2 is removed. The emit-
ter of squelch switch Q3 is connected to 7V
by a DC switch on the decoder board.

An RF adaptor cable is available for
connecting the receiver to a signal generator.
Connecting the RF adaptor cable to J702 opens
a set of contacts on the antenna strip line
assembly. This disconnects the antenna and
connects the receiver input to J702-1. Con-
nection to chassis ground is made at J702-4.

9
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SOLDER SIDE

A311/A312
AUDIO AMP
PIN 1

(DISC OUTPUT)

A303
IF AMP
PIN 9
(FILTER
OUTPUT)

A315
COMPENSATOR
OUTPUT

PIN 9

(MULT IN)

COMPONENT SIDE

F2
ADJUST
F1
ADJUST
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MULT
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MULT — MIXER
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FE NO. 2
L1/ L2 L7/L8
——L5/L6

F4 ADJUST
(SLM ONLY)

LBI4780

RECEIVER ALIGNMENT

EQUIPMENT REQUIRED

g

2
3
4.
5

A 20-MHz signal source (GE IF Generator Model 4EX9A10 or equivalent) and a 30-50 MHz source connected to Antenna
Switch J702 by Receiver Test Cable 19C317633Gl.

GE Test Set Model 4EX3A10 or 4EX8K1ll or voltmeter with equivalent sensitivity.
GE Test Amplifier Model 4EX16A10 and RF probe 19C311370Gl, or equivalent RF voltmeter.
Distortion Analyzer or AC-VTVM.

Tektronix Oscilloscope Model No. 515A or equivalent.

PRELIMINARY CHECKS AND ADJUSTMENTS

L.

2.

Set the slugs L1 thru L8 to the bottom of the coil form for frequencies in the high end of the band. Set the slugs
near the middle of the coil form for frequencies near the low end of the band. L11 should be set near the middle
of the coil in all cases.

Set multi-frequency switch to F1.

ALIGNMENT PROCEDURE

Step No. Tuning Control Procedure

1 MULT L9/L10 Connect RF Detector Probe to Pin 9 of A315. Tune L9/L10 for maximum meter

reading on voltmeter.

2 L1 thru L8 Apply an on-frequency signal to J702 and adjust L1 thru L8 for best quieting

sensitivity.

3 MULT L9/L10 Readjust L9/L10 for best quieting sensitivity.
NOTE
All circuits will tune with the slug in two positions. The correct
position is the one closest to the board.

4 MIXER L11 Modulate the 20 KHz signal generator with the sawtooth output of the oscillo-
scope. Set the sweep rate for 2 ms/cm. Connect the output of the detector
probe to the vertical input of the scope. Set the vertical sensitivity of the
scope for highest sensitivity. With the probe connected to pin 9 of A303 in-
crease the input of the generator until the IF band pass is displayed on the

scope. Adjust L1l for peak amplitude.

5 Set multi-frequency switch to F3 and repeat Alignment Procedure.

6 MIXER L11 Set multi-frequency switch to F1. Alternately adjust L1l on both Front Ends
until the band pass curve displayed is as flat as possible. Set multi-fre-
quency switch to F3 and note same response curves. If response curve is not

the same readjust L1l on Front End 2 slightly.

FREQUENCY ADJUSTMENT

7 While applying an on-frequency signal to J702, loosely couple a 20-MHz signal
to the Mixer. Adjust the Oscillator trimmer(s) for a zero beat frequency
between the two signals.

Alternate Method: Apply a strong 20 MHz signal to the Mixer. Measure the
output of the Discriminator with a DC-VIVM at pin 1 of A311/A312. Note the
reading. Next, remove the 20-MHz signal and apply a strong on-frequency
signal to J702. Then tune the oscillator trimmer(s) for the meter reading
obtained at pin 1 of A311/A312,

ALIGNMENT PROCEDURE
30—50 MHz DUAL FRONT END

Issue 1 11
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STEP 1
TEST PROCEDURES AUDIO POWER OUTPUT AND DISTORTION E. The 12-dB difference (Signal plus Noise
and Distortion to noise plus distortion
TEST PROCEDURE ratio) is the '"usable'" sensitivity level.
_— ggss:e$3§29P:Og:ggiszraigageiéggggr:g :ﬁ: gz:gigzé iﬁdg%gignalbiorﬁec:;ve geasuges Measure Audio Power output as follows: The sensitivity should be less than rated
= roubleshooting Procedure. 12 dB SINAD specification with an audio
ing --- but not properly. The problems en- Before starting with the Receiver Test Pro- A. Connect a 1,000-microvolt+test signal output of at {east 350 milliwatts.
countered could be low power, poor sensitiv- cedures, be sure the receiver is tuned and modulated by 1,000 hertz 3.0 kHz de-
ity, distortion, and low gain. By following aligned to the proper operating frequency. viation to the Antenna Switch J702. F. Leave all controls as they are and all
the sequence of test steps starting with To check Dual Front End receivers set multi- B. Set the Volume Control for a 500 milli- equipment connected if the Modulation
Step 1, the defect can be quickly localized. frequency switch as follows: SIGNAL GENERATOR watt output (2 volts RMS). Acceptance Bandwidth test is to be per-
Once the defective stage &s pin-pointed, re- FE#1 Multi-Freq. Switch to F1 or F2 c Make distorti t di t formed.
fer to the "Service Check" listed to correct FE#2 Multi-Freq. Switch to F3X ’ m:nﬁfa:iu::r'gniﬁgiiﬁz:?ﬁﬁss a?e:zgin:;g ° SERVICE CHECK
should be less than 10% (5% is typical).
TEST EQUI If the receiver sensitivity is to be If the sensitivity level is more than
UIPMENT REQUIRED PRELIMINARY ADJUSTMENTS CHANNEL FREQUENCY measured, leave all controis and equip- zﬁtegFlztdB :INAD‘,iiche(t::kdtlile :.}:lligxlil:elnt Oft
ment as they are. e stages as recte n e gnmen
e Distortion Analyzer similar to: 1. Connect the test equipment to the SERVICE CHECK Procedure, and make the gain measurements as
Heath IM-12 shown on the Troubleshooting Procedure.
:ﬁceiverias sgowz g;r aél steps of —— OQUTRUT If the distortion is more than 5%, or
e receiver Tes ocedure., — aximum d .
e Signal Generator similar to: RE'ADAPTORICABLE xl:akemtheagoigozgxgguZh::k;?ss Hiah Oud WAtk STEP 3
Measurements M-800 2, Turn the SQUELCH control fully IO
oo att . clockwise for all steps of the oot ‘\ ’ ] DISTORTION ANALYZER D. Battery voltage---low voltage will cause MODULATION ACCEPTANCE BANDWIDTH
° - attenuation pad Test Procedure. Jrr \\f*‘\ O l omarerith 6dB PAD distortion. (Refer to Receiver Schematic (IF BANDWIDTH)
CONTROL o [ Diagram for voltages.
e Test Adaptor Model 4EX12A10 3. Turn on all of the equipment and s P B 11 J contRot ¢ ses-) TEST PROCEDURE
let it warm up for 20 minutes, INPUT — Qs - E. Audio Gain (Refer to Receiver Trouble-
|

shooting Procedure). If STEPS 1 and 2 check out properly

e RF Adaptor Cable 19C317633Gl
measure the bandwidth as follows:

STEP 2
USABLE SENSITIVITY (12 dB SINAD)

TEST PROCEDURE

Test Connector 19B227389Gl RANGE CONTROL

(SET LEVEL & DISTORTION RANGE)

N N

DISTORTION ANALYZER | ’ o
S > 3 If STEP 1 checks out properly, measure

. » the receiver sensitivity as follows:
TEST ADAPTOR
]]/

TEST CABLE

A. Set the Signal Generator output for twice
the microvolt reading obtained in the

® Test Cable 19C327327Gl 7]
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 adjust
A. Apply a 1000-microvolt, on-frequency the input LEVEL control for a +2 dB read-
signal modulated by 1000 Hz with 3.0 ing on the 30% range.
kHz deviation to J702.

B. Place the RANGE switch on the Distortion

SIGNAL GENERATOR INPUT
LEVEL
CONTROL ~_ || =

INPUT
CHANNEL FREQUENCY

C. While increasing the deviation of the
Signal Generator, switch the RANGE con-

OUTPUT
RF ADAPTOR CABLE

DEVIATION
CONTROL

RANGE CONTROL
(SET LEVEL & DISTORTION RANGE)

TEST ADAPTOR

PEUNIT

Analyzer in the 200 to 2000-Hz distortion
range position (1000-Hz filter in the
circuit). Tune the filter for minimum
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
obtained between the SET LEVEL and
distortion range positions (filter out
and filter in).

trol from SET LEVEL to distortion range
until a 12-dB difference is obtained
between the SET LEVEL and distortion range
readings (from +2 dB to -10 dB).

The deviation control reading for the
12-dB difference is the Modulation
Acceptance Bandwidth of the receiver.
It should be more than 7 kHz (but
less than +9 kHz).

SERVICE CHECK

If the Modulation Acceptance Bandwidth

test does not indicate the proper width, make
gain measurements as shown on the Receiver
Troubleshooting Procedure.
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RECEIVER ALIGNMENT

EQUIPMENT REQUIRED

1. A 20 MHz signal source (GE IF Generator Model 4EX9A10 or equivalent) and a 150.8-174 MHz source
at 50 millivolts connected to Antenna Switch J702 by Receiver Test Cable 19C317633G1.

2, GE Test Amplifier Model 4EX16A10 and RF probe 19C311370Gl, or equivalent RF voltmeter,
3. Distortion Analyzer of AC-VTVM,

4, Tektronix Oscilloscope Model 515A or equivalent,

PRELIMINARY CHECKS AND ADJUSTMENTS

1. In multi-frequency receivers where the maximum frequency spacing is less than one MHz, align the
receiver on the F1 channel. Where the frequency spacing is more than one MHz, align the receiver
on the highest frequency.

2, Set helical resonators Z26/7Z28, Z7/Z29, and Z27/Z30 at the top of the can for frequencies at the
high end of the range and at the bottom of the can for frequencies at the low end of the range.

3. On Front End 2, set L2/L6 (mixer output coil) to center position.

4, Set tuning slug in multiplier coil L1 at the top of the can for frequencies at the Hi end of the
range, middle of the can for frequencies in the middle of the range and at the bottom of the
can for frequencies at the Lo end of the range.

5., Connect the AC-VTVM across the speaker leads,

6. Set multi-frequency switch to F1,

ALIGNMENT PROCEDURE
(Front End 19C317295G9 & -G11)

Step No. Tuning Control Procedure

1. Z26, Z7 & 727 With an on frequency signal applied to the antenna jack, tune helicals
226/728, 727/729, 7Z26/728, Z7/Z29 and Z27/Z30 for maximum quieting sensitivity.
& Z27/Z30

2, Mixer L1/L5 Tune L1/L5 for maximum quieting sensitivity.

3. Filter C1/C2, Tune C1/C2, C3/C5 & C5/C7 for maximum quieting sensitivity.

C3/C5 & C5/C7

4, Mult., L1 Tune L1 for maximum quieting sensitivity. (L1 of Al13 for

19C317295G9 Front End)

5. Mixer L2/L6 Modulate the 20 kHz signal generator with the sawtooth output of the
oscilloscope. Set the sweep rate for 2 ms/cm. Connect the output of
the detector probe to the vertical input of the scope. Set the verti-
cal sensitivity of the scope for highest sensitivity. With the probe
connected to pin 9 of A304 increase the input of the generator until
the IF bandpass is displayed on the scope. Adjust L2/L6 for maximum
flatness.

NOTE: The mixer will tune with the slug in two positions, The cor-
rect position is the one closest to the board.

6, Repeat alignment for Front End 2. Set multi-frequency switch to F3,

7. Mixer L2/L6 Set multi-frequency switch to F1. Alternately adjust L2 on both Front
Ends until the band pass curve is displayed as flat as possible, Set
multi-frequency switch to F3 and note same response curve., If re-

sponse is not the same readjust L2 on Front End 2 slightly.

FREQUENCY ADJUSTMENT

8. While applying an on-frequency signal to J702, loosely couple a 20-MHz
signal to the Mixer, Adjust the Oscillator trimmer(s) for a zero beat
frequency between the two signals.

Alternate Method: Apply a strong 20 MHz signal to the Mixer. Measure
the output of the Discriminator with a DC-VTVM at pin 1 of A311/A312.
Note the reading. Next, remove the 20-MHz signal and apply a strong
on-frequency signal to J702., Then tune the oscillator trimmer(s) for
the meter reading obtained at pin 1 of A309/A310,

ALIGNMENT PROCEDURE

150.8~—174 MHz FET DUAL FRONT END
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RECEIVER ALIGNMENT

EQUIPMENT REQUIRED

i

2
3
4
5

A 20 MHz signal source (GE IF Generator Model 4EX9A10 or equivalent) and a 150.8-174 MHz source
connected to Antenna Switch J702 by Receiver Test Cable 19C317633Gl.

GE Test Set Model 4EX3A10 or 4EX8K1ll or voltmeter with equivalent sensitivity.
GE Test Amplifier Model 4EX16A10 and RF probe 19C311370Gl, or equivalent RF voltmeter.
Distortion Analyzer or AC-VTVM.

Tektronix Oscilloscope Model 515A or equivalent.

PRELIMINARY CHECKS AND ADJUSTMENTS

1,

6.

In multi-frequency receivers where the maximum frequency spacing is less than one MHz, align the
receiver on the Fl1 channel. Where the frequency spacing is more than one MHz, align the receiver
on the highest frequency.

Set the slugs in Z6 thru Z10 to the bottom of the coil form for frequencies in the low end of the
band. Set the slugs near the top of the coil form for frequencies near the high end of the band.

On Front End 2, set L2 (mixer output coil) to center position.

Set the slug in RF AMP L1 to the top of the coil form for frequencies in the low end of the band,
and near the bottom of the coil form for frequencies near the high end of the band.

Connect the negative lead of the DC Test Set to the Mult Test Point H8, (FE#1) or H7 (FE#2) and
the positive lead to ground. Connect the AC-VTVM across the speaker leads.

Set multi-frequency switch to F1.

ALIGNMENT PROCEDURE

S

tep Tuning
No. Control Procedure

1 MULT L2 Adjust L2 for maximum meter reading.

2 Z9 and Z10 Adjust Z9 and then Z10 for a slight change in meter reading.

3 Z6 thru Z8 Apply an on-frequency signal to J702 and adjust Z6, Z7, Z8, and L1
and RF Amp for best quieting sensitivity.
Ll

4 Mixer L2 Modulate the 20 KHz signal generator with the sawtooth output of the
oscilloscope. Set the sweep rate for 2 ms/cm. Connect the output of
the detector probe to the vertical input of the scope. Set the verti-
cal sensitivity of the scope for highest sensitivity. With the probe
connected to pin 9 of A303, increase the input of the generator until
the IF band pass is displayed on the scope. Adjust mixer output Coil
L2 for peak amplitude.

5 MULT L2, Z9 De-tune L2. Next, increase the on-frequency input signal and tune Z9
and Z10 and Z10 for best quieting sensitivity. Now re-adjust L2 for maximum

L2 one-eighth turn counterclockwise.

meter reading. Where the frequency spread is more than one MHz, de-tune

6 Repeat alignment for Front End 2. Set multi-frequency switch to F3.

7 Mixer L2 Set multi-frequency switch to F1, Alternately adjust L2 on both Front
Ends until the band pass curve is displayed as flat as possible. Set
multi-frequency switch to F3 and note same response curve. If response
is not the same readjust L2 on Front End 2 slightly.

FREQUENCY ADJUSTMENT

8 While applying an on-frequency signal to J702, loosely couple a 20-MHz
signal to the Mixer. Adjust the Oscillator trimmer(s) for a zero beat
frequency between the two signals.

Alternate Method: Apply a strong 20 MHz signal to the Mixer. Measure
the output of the Discriminator with a DC-VTVM at pin 1 of A311/A312,
Note the reading. Next, remove the 20-MHz signal and apply a strong
on-frequency signal to J702. Then tune the oscillator trimmer(s) for
the meter reading obtained at pin 1 of A309/A310.

ALIGNMENT PROCEDURE

150,8~=174 MHz HIGH SENSITIVITY
DUAL FRONT END

14 Issue 2

COMPONENT SIDE

F2 ADJUST

F1 ADJUST

792

MULT L2

MULT TEST
POINT H8
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27
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IF AMP
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A315
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PIN 9
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RECEIVER ALIGNMENT
EQUIPMENT

1. A 20-MHz signal source (GE IF Generator Model 4EX9A10 or equivalent) and a 450-512 MHz source
connected to Antenna Switch J702 by Receiver Test Cable 19C317633Gl.

2 GE Test Set Model 4EX3A10 or 4EX8K1ll or voltmeter with equivalent sensitivity.

3. GE Test Amplifier Model 4EX16A10 and RF probe 19C311370Gl, or equivalent RF voltmeter.

4 Distortion Analyzer or AC-VTVM.

5 Tektronix Oscilloscope Model No. 515A or equivalent.

PRELIMINARY CHECKS AND ADJUSTMENTS

1. In multi-frequency receivers where the maximum frequency spacing is less than one MHz, align
the receiver on the Fl channel. Where the frequency spacing is more than one MHz, align the
receiver on the center frequency.

2. Set the slugs in Z11/Z16 thru Z15/Z20 (Z21-Z25) to the bottom of the coil form for frequencies
in the low end of the band. Set the slugs near the top of the coil form for frequencies near
the high end of the band.

3. On Front End 2, set L2, mixer output coil to center position.

4. Set the slug in RF AMP L1 (L4) to the top of the coil form for frequencies in the low end of
the band, and near the bottom of the coil form for frequencies near the high end of the band.

5. Connect the negative lead of the DC Test Set to the Mult Test Point "(H8, FE#1; H7, FE#2) and

the positive lead to ground. Connect the Distortion Analyzer or AC-VTVM across the speaker leads.

6. Set multi-frequency switch to F1.

ALIGNMENT PROCEDURE

Step Tuning Control

No. 450-470 ' 470-512 Procedure

NOTE

Adjustment controls for 470-512 MHz fre-
quency band are enclosed in brackets "( )".

1 MULT L3 L3 Adjust L3 for maximum meter reading.

2 214/219 724
215/720 Z25

Ajust Z14/7Z19 (Z24) and then Z15/Z20 (Z25) for slight
change in meter reading.

3 Z11/Z216 thru Z21 thru Apply an on-frequency signal to J702 and adjust Z11/Z16,
Z13/Z18 and Z23 and Z12/7Z17, Z13/Z18, and L1 (L4) for best quieting sensitiv-
L1 L4 ity.

4 Mixer L2 Mixer L2 Modulate the 20 KHz signal generator with the sawtooth out-
put of the oscilloscope. Set the sweep rate for 2 ms/cm.
Connect the output of the detector probe to the vertical
input of the scope. Set the vertical sensitivity of the
scope for highest sensitivity. With the probe connected

to pin 9 of A303, increase the input of the generator un-
til the IF band pass is displayed on the scope. Adjust
mixer output coil L2 for peak amplitude.

5 MULT L3 MULT L3 De-tune L3. Next, increase the on-frequency input signal
Z14/219, 724, 725 and tune Z14/Z19 (224) and Z15/Z20 (Z25) for best quieting
Z15/220 sensitivity. Now re-adjust L3 for maximum meter reading.

6 Repeat alignment for Front End 2; set multi-frequency
switch to F3

7 Mixer L2 Set multi-frequency switch to F1. Alternately adjust mixer
output coil on both front ends until the band pass curve
displayed is as flat as possible. Set multi-frequency
switch to F3 and note the same response curve. If response

is not the same, adjust L2 on Front End 2 slightly.

FREQUENCY ADJUSTMENT

8 While applying an on-frequency signal to J702, loosely
couple a 20-MHz signal to the Mixer. Adjust the Oscilla-
tor trimmer(s) for a zero beat frequency between the two
signals,

Measure the output of the Discriminator with a DC-VTVM at

MHz signal and apply a strong on-frequency signal to J702.
Then tune the oscillator trimmer(s) for the meter reading
obtained at pin 1 of A311/A312.

Alternate Method: Apply a strong 20 MHz signal to the Mixer.

pin 1 of A311/A312. Note the reading. Next, remove the 20-

COMPONENT SIDE

A311/A312
AUDIO AMP
’ - PIN 1
ADJUST - .

F1
ADJUST
213/218
‘ . _RFAMP
214/219 BRLL : i, ? L1
: ‘ z24

MULT L3
MIXER
MULT TEST L2
POINT H8

225
Z11/Z216

RF AMP

MULT TEST——>; L4

POINT H7 \

223

SOLDER SIDE

A303
IF AMP
PIN 9
(FILTER
OUTPUT)

LBI-4780

A315

PIN 9
(MULT IN)

ALIGNMENT PROCEDURE

450—512 MHz DUAL FRONT END
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OUTLINE DIAGRAM

30—50 MHz DUAL FRONT END

16 Issue 2

PARTS LIST

LBI-4853

DUAL FRONT END
19D417149G4 30-36 MHz
19D417149G5 36-47 MHz
19D417149G6 42-50 MHz

————————— CAPACITORS - - = - = = = = -

C1 19A116114P2063 Ceramic: 91 pf #5%, 100 VDCW; temp coef
-80 PPM.

c2 19A116114P2059 Ceramic: 68 pf +5%, 100 VDCW; temp coef
-80 PPM.

c3 19A116114P2056 Ceramic: 56 pf +5%, 100 VDCW; temp coef
-80 PPM.

c4 5491601P126 Phenolic: 2.2 pf #5%, 500 VDCW.

Cc5 5491601P123 Phenolic: 1.5 pf 5%, 500 VDCW.

c6 5491601P122 Phenolic: 1.2 pf 5%, 500 VDCW.

Cc7 19A116114P2063 Ceramic: 91 pf #5%, 100 VDCW; temp coef
-80 PPM.

c8 19A116114P2059 Ceramic: 68 pf +5%, 100 VDCW; temp coef
-80 PPM.

c9 19A116114P2056 Ceramic: 56 pf +5%, 100 VDCW; temp coef
-80 PPM.

c1o 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.

Cll 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie

and 8121-050-W5R.

Cl2

Cl13 19A116114P2063 Ceramic: 91 pf +5%, 100 VDCW; temp coef
-80 PPM.

Cl4 19A116114P2059 Ceramic: 68 pf +5%, 100 VDCW; temp coef
-80 PPM.

C15 19A116114P2056 Ceramic: 56 pf +5%, 100 VDCW; temp coef
-80 PPM.

Cl6 5491601P123 Phenolic: 1.5 pf 5%, 500 VDCW.

c17 5491601P122 Phenolic: 1.2 pf 5%, 500 VDCW.

Cc18 5491601P119 Phenolic: 0,82 pf 5%, 500 VDCW.

Cl9 19A116114P2063 Ceramic: 91 pf *5%, 100 VDCW; temp coef
-80 PPM.

Cc20 19A116114P2059 Ceramic: 68 pf 5%, 100 VDCW; temp coef
-80 PPM.

c21 19A116114P2056 Ceramic: 56 pf +5%, 100 VDCW; temp coef

and -80 PPM.

cz22

cz23 19A116192P1 Ceramic: 0,01 pf +20%, 50 VDCW; sim to Erie

and 8121-050-W5R.

c24

Cc25 19A116114P4059 Ceramic: 68 pf +5%, 100 VDCW; temp coef
-220 PPM.

Cc26 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie

c27 5491674P28 Tantalum: 1.0 pf *20%, 25 VDCW; sim to Sprague
Type 162D.

c32 19A116114P2047 Ceramic: 33 pf 5%, 100 VDCW; temp coef
-80 PPM.

Cc33 19A116114P2044 Ceramic: 27 pf *#5%, 100 VDCW; temp coef
-80 PPM.

C34 19A116114P2012 Ceramic: 3.3 pf 5%, 100 VDCW; temp coef
-80 PPM.
———————— DIODES AND RECTIFIERS - - - - -

CR1 19A115250P1 Silicon.

CR2 19A116925P1 Silicon.
---------- INDUCTORS - - = = = = = - =

L1 19C320379G12 Coil. Includes:

19B209436P1 Tuning slug.

SYMBOL | GE PART NO. DESCRIPTION
L2 19C320379G13 Coil. 1ncludes:
19B209436P1 Tuning slug.
L3 19C320379G14 Coil. Includes:
19B209436P1 Tuning slug.
L4 19C320379G15 Coil. Includes:
19B209436P1 Tuning slug.
L5 19C320379G5 Coil. Includes:
19B209436P1 Tuning slug.
L6 19C320379G6 Coil. Includes:
19B209436P1 Tuning slug.
L7 19C320379G5 Coil. Includes:
19B209436P1 Tuning slug.
L8 19C320379G6 Coil, Includes:
19B209436P1 Tuning slug.
L9 19C320379G9 Coil. Includes:
19B209436P1 Tuning slug.
L10 19C320379G10 Coil. Includes:
19B209436P1 Tuning slug.
L1l 19C320379G11 Coil. Includes:
19B209436P1 Tuning slug.
--------- TRANSISTORS - - - - = - = =
Ql 19A116818P2 N Channel, field effect.
and
Q2
————————— RESISTORS - = = = = = = = =
Rl 3R151P273J Composition: 2’7,000 ohms +5%, 1/8 w.
R
R3 3R151P391J Composition: 390 ohms *5%, 1/8 w.
R4 3R151P472J Composition: 4700 ohms 15%, 1/8 w.
RS 3R151P243J Composition: 24,000 ohms *5%, 1/8 w.
R6 3R151P511J Composition: 510 ohms *5%, 1/8 w.
R7 3R151P273J Composition: 27,000 ohms +5%, 1/8 w.
--------- MISCELLANEOUS - - - - - = = -
4035306P11 Washer, fiber. (Used with Ql and Q2).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PRODUCTION CHANGES

Changes in equipment to improve performance or to simplify circuits are
jdentified by a '"Revision Letter", which is stamped after the model number
of the unit. The revision stamped on the unit includes all previous re-
visions. Refer to the Parts List for description of parts affected by

these revisions.

REV. A - Component Board 19D417149G4-G6.

Incorporated in initial shipment.

Cl
c2
Cc3

Cci3
Cla
Ci5

Clé

Cl17
cis

Ci9
C20
c2i

Lt

CcYsl c2s
RIS
4

N

uw ¥ (19D417144, Sh, 2, Rev. 5)
A (190417144, Sh. 3, Rev. 5)

COMPONENT SIDE

TYP_ASM. FOR CRI

VIEW "A"

44— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

(19C321529, Rev. 0)

RUNS ON COMPONENT SIDE

2.3
o O
| 4
o O

LEAD IDENTIFICATION
FOR QI & Q2- VIEW
FROM LEAD END.




LBI4780

DESC%%PLED
UPPLY
7.0V RF AMP MIXER
oAt Ql Q2
: 4 4 ®— I
uCl3
I_ cl2 91 >R5 ce4
sC4 ol oCl4 24K T o
2.2 -~ 1~ 68 =
eC5 *cslg
1.5
% C6 MIXER OUTPUT
',2 ¢ (TO XTAL FILTER)
AL
ﬁ_’_k AN A i
uClé
aci 1.5
®oCl7 _ 3.3
- 9l .2 R7 tLoV-L5V SEE APPLICABLE PRODUCTION CHANGE
oLl | ®C2 _L %xClI8 | 27K | SHEETS IN INSTRUCTION BOOK SECTION
*®L2 68 -1~ YCRI g2 WCI9 N melL? T~ c23 DEALING WITH THIS UNIT, FOR DES -
%C3 ' 9l oL 01 CRIPTION OF CHANGES UNDER EACH
ANTENNA TAP 56 7 e oC20 *L8 REVISION LETTER.
L% xoos TAP THIS ELEM DIAG_APPLIES TO
56 MODEL NO REV LETTER
PLI9D4171496G4 A
u .- o—o & PLISD417149G5 A
| I l I PLI9D417149G6 A
MULTIPLIER

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 onms OR MEGx 1,000,000 oums
CAPACITOR N PICOFARADS
VOLTAGE READINGS c26 gl% 1) MICROMIGR%?AR';ASDS")J uU%TESSEFOLLOWSED
ALL READINGS TAKEN WITH A DC Ol 2 BY UF = MICROFI N ANCE VALUE

‘ N MICROHENRYS UNLESS FOLLOWED BY
VTVM REFERENCED TO GROUND. MHl MILLIHENRYS OR H'HENRY

i ORDER TO  RETAIN RATED EQUIPMENT

» PERFORMANCE, REPLACEMENT OF ANY
L9 SERVICE FART SHOULGC BE MADE ONLY WITH
b*"'o 4 COMPOONENT HAVING THE SPECIFICATIONS
SHAWN N THE FPARTS LIST FOR THAT PART.
TAP
a8 C32
4 33
[ ]
d *C2373 LO-SPLIT 30-36MHZ
MID-SPLIT 36-42MHZ
HI-SPLIT 42-50MHZ
oM MULT INPUT
(FROM COMPENSATOR)
(19D417486, Rev. 3) scHEMATlc DlAGRAM

30--50 MHz DUAL FRONT END
Issue 1 17



LBI4780

c2
T~ c3

TERMINAL

H2

a8 ROTOR

TERMINAL

(19327737, Rev. 0)
(19A137037, Sh. 1, Rev. 0)
(194137037, Sh. 2, Rev. 0)

a1
REF

(19D424748, Rev. 1)
(19B227948, Sh. 1. Rev. 0)
(198227948, Sh. 2, Rev. 0)

- RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE

cio Ci1

ASSY. FOR
L1 AND R1

OUTLINE DIAGRAM

150.8--174 FET FRONT END
19C317395G11 (A336/A337)

18 Issue 1

ASSY.
L1 AND Q1

FOR ASSY. FOR LS

C10 AND C11

y

ASSY. FOR L6,
RS. CR1. AND C1S

d b m<::>?
(19C328166, Rev. 0)
Le Le
RS,
{ RS
q CR1
' m
UI c12
o N

(
|

ASSY. FOR L6. RS.

Cl12 AND C18

SHIELD

E2

Ale
AlT7

(19c328177, Rev. 0)

LEAD IDENTIFICATION
FOR Q1

FLAT B

c E

c

OR

IN-LINE TRIANGULAR

TOP VIEW

NOTE: LEAD ARRANGEMENT. AND NOT
CASE SHAPE. 1S DETERMINING
FACTOR FOR LEAD IDENTIFICATION.



E3e

E4e

————O0———> 7.0 VDC

DECOUPLED SUPPLY

MIXER QUTPUT
(TO XTAL FILTER/

COUPLING NETWORK)

LBI4780

MIXER FILTER MULT I
A16A3 A18AR3
::gzé A17A3  A19A3
X ( ol L °
A18AG C 1 €
A19AS | Ch c2 |
' 1.5 1
< RS
6.8k L6 I
| ™>cs ™3 et
3.5-20 3.5-20 |3.5-20
l QHI OQH2 H3 ﬁ)H# Q Hé6 0O HS
HEL CR1 *oa s P—0a pa $~0A $P—oa
r__ T '1__' T 1 I | £ - T I - - 01T — - 1
12 12 12 é‘g HI O H2 H3 O H O He ¢ Hs
A | < 56 ¢ ’
I /f 7 71 @2 —— Cl4
AT~ .O1UF
@L2é I L4 L3 —c4
L2? L7 L8 \ SIN1S Lz
TAP c8 —-c7
T0 3 15 T~ 15
(ANTENNA) oo *
! - R3 cé
TO 302 | I ! 5;3 AN s1o ~CS 180
(GND) J 1000
N ! ‘
228 229 730 +
@ 226 I S o [ U I S
A16C1
A17Ct
A13C1
A19C1 o
.01UF
———
&PEZ' SEle
+7.5 vDC
MULT INPUT
(FROM COMPENSATOR)
@ PRESENT ON 19C31729538 & G9 ONLY
ALL RESISTORS ARE 1/8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR MODEL NO REV LETTER
VALUES IN OHMS UNLESS FOLLOWED BY 5 A PRESENT ON 19C317295610 (A16),19C31729568 (A18) ONLY
PL19C31729568 £
K=1000 OHMS OR MEG=1,000,000 OHMS.
CAPACITOR VALUES IN PICOFARADS (EQUAL st:ggg:;gggg?o E
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF-MICROFARADS. INDUCTANGE VALUES PL19C317295611 B PRESENT ON 19C317295611 (A17),19C31729569 (A19) ONLY
IN MICROHENRYS UNLESS FOLLOWED BY
MH=MILLIHENRYS OR H=HENRYS. + PRESENT ON 19C317295G610 (A16) ONLY
e PRESENT ON 19C317295G11 (A17) ONLY

(19D424705, Rev. 0)

SCHEMATIC DIAGRAM

150.8--174 FET FRONT ENDS

19C317395G9 (REV. E AND LATER) (A334/A335)

Issue 1

19C317395G11

(A336/ 337)
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LBI4780

PARTS LIST

150.8-174 MHz DUAL FRONT END

19C317295G9

(REV E AND LATER)

19C317295G11 (FET)

SYMBOL | GE PART NO. DESCRIPTION
s e
Al9 19C327738G4
A2, MIXER BOARD
A5 A2 19D424746G2
* A5 19D424746G4
--------- CAPACITORS - - = = = = = = =
(4§ 19A116114P2045 Ceramic: 30 pf 5%, 100 VDCW; temp coef -80 PPM.
-y
c3 5495323P12 Ceramic: 0.001 pf +100% -20%, 75 VDCW.
c4 19A116114P3036 Ceramic: 15 pf 5%, 100 VDCW; temp coef -150 PPM.
c5 5495323P12 Ceramic: 0.001 pf +100% -20%, 75 VDCW.
ce 19A116114P10073 g;:mc: 180 pf +10%, 100 VDCW; temp coef -3300
c7 19A116114P3036 Ceramic: 15 pf 5%, 100 VDCW; temp coef -150 PPM.
Y
co 5495323P12 Ceramic: 0.001 pf +100% -20%, 75 VDCW.
C10 19A116114P1 Ceramic: 1 pf 5%, 100 VDCW; temp coef O PPM.
Cll 19A116114P2020 Ceramic: 6 pf +5%, 100 VDCW; temp coef -80 PPM.
Cc12 19A116114P3056 Ceramic: 56 pf 5%, 100 VDCW; temp coef -150 PPM.
Cc13 19A116114P2060 Ceramic: 75 pf 5%, 100 VDCW; temp coef -80 PPM.
Cl4 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
Cl15 19A116114P2011 Ceramic: 3.3 pf +10%, 100 VDCW; temp coef -80 PPM,
------- DIODES AND RECTIFIERS - = = = = = =
CR1 19A116925P1 Silicon, pin: 35 volt Reverse Breakdown, 400 mW.
- e .- - TERMINALS = = = = = =~ = - =
El 19A134458P1 Terminal, stud.
thru
E4
---------- INDUCTORS = = = = = = = = =
Ll 19B226718G1 Coil. Includes:
19B209436P1 Tuning slug.
L2 19A130474P1 Coil.
and
L3
L4 19A130473P1 Coil.
LS 19B226750G1 Coil.
Le 19C320379G11 Coil. Includes:
19B209436P1 Tuning slug.
= = - = - = = - - - TRANSISTORS - = ~ = = = - -
Ql 19A115910P1 Silicon, NPN; sim to Type 2N3904.
Q2 19A116960P1 N Type, field effect; sim to Type 2N4416.
R -~ - RESISTORS - = = =~ = = = = =
R1 3R151P182J Composition: 1.8K ohms £5%, 1/8 w.
R2 3R151P391K Composition: 390 ohms +10%, 1/8 w.
R3 3R151P511J Composition: 510 ohms +5%, 1/8 w.
20

SYMBOL | GE PART NO. DESCRIPTION
R4 3R151P102J Composition: 1K ohms +5%, 1/8 w.
RS 3R151P682J Composition: 6.8K ohms 5%, 1/8 w.
A3 FILTER BOARD
19C327735G1
--------- CAPACITORS - = - = = = = = = =
Cl 19A134162P3 variable, ceramic: approx 3.5 to 20 pf; sim to
Erie Style 513-001.
c2 19A116114P1 Ceramic: 1 pf £10%, 100 VDCW; temp coef O PPM.
c3 19A134162P3 Variable, ceramic: approx 3.5 to 20 pf; sim to
Erie Style 513-001.
Cc4 19A116114P4 Ceramic: 1.5 pf +5%, 100 VDCW; temp coef O PPM.
c5 19A134162P3 variable, ceramic: approx 3.5 to 20 pf; sim to
Erie Style 513-001.
---------- CAPACITORS - = = = = = = = =
Cc1 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
------- - = = INDUCTORS - = = - = = = = =~
L7 19B216441G3 Helical resonator. (Part of Z29). Includes:
19C311727P1 Tuning slug.
L8 19B216441G12 Helical resonator. (Part of Z30). Includes:
19C311727P1 Tuning slug.
L26 19B216441Gl6 Helical resonator. (Part of Z26). Includes:
19C311727P1 Tuning slug.
L27 19B216441G17 Helical resonator. (Part of Z28). Includes:
18C311727P1 Tuning slug.
= = = = = - - HELICAL RESONATORS - = - = - = -
Z26 Consists of L26 and 19C327717Gl can,
z28 Consists of L27 and 19C327717Gl can.
z29 Consists of L7 and 19C327717Gl can.
230 Consists of L8 and 19C327717Gl can.
--------- MISCELLANEOUS = = = = = = = =
4035306P11 Washer, fiber. (Used with Q2 on A2).
19B227856P1 Shield.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

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 descriptions of parts
affected by these revisions.

REV. E - Receiver Front End 19C317295G9

To build 19C317295G9 for Service Parts with same material
required in Front End. 19C317295G11.
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PARTS LIST

LBI-4854B

DUAL FRONT END
150.8-174 MHz
19C317295G2

SYMBOL GE PART NO. DESCRIPTION
Al * RF AMPLIFIER
19C327300G1
(Added by REV C)
————————— CAPACITORS - - = = = - = - =
Ccl 19A116114P11064 Ceramic: '100 pf ¥10%, 100 VDCW; temp coef
-4200 PPM.
c2 19A116114P8053 g;‘mic: 47 pf +5%, 100 VDCW; temp coef -1500
c3 19A116114P2030 Ceramic: 9 pf +5%, 100 VDCW; temp coef -80 PPM.
(o1 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
Ccé 19A116114P4059 Ceramic: 68 pf 5%, 100 VDCW; temp coef -220 PPM.
o
——————— DIODES AND RECTIFIERS - - - - - - -
CR1 19A116052P1 Silicon.
---------- INDUCTORS - - = = = = = = =
Ll 19B216950G1 Coil
L2 19B216948G1l Coil
————————— TRANSISTORS = - = = = = = = =
Q1 19A116159P1 Silicon, NPN.
and
Q2
---------- RESISTORS - - = = = = = — —
R1 3R151P184J Composition: 0.18 megohm *5%, 1/8 w.
R2 3R151P302J Composition: 3000 ohms +5%, 1/8 w.
R4 3R151P204J Composition: 0.20 megohm *5%, 1/8 w.
RS 3R151P101J Composition: 100 ohms 5%, 1/8 w.
R6 3R151P562J Composition: 5600 ohms +5%, 1/8 w.
R7 3R151P103J Composition: 10,000 ohms *5%, 1/8 w.
Al*x RF AMPLIFIER
19C317445G1
(Deleted by REV C)
————————— CAPACITORS - - - = = = = - =
Cl 19A116114P11064 Ceramic: 100 pf *10%, 100 VDCW; temp coef
-4200 PPM.
c2 19A116114P8053 gle;d‘amic: 47 pf +5%, 100 VDCW; temp coef -1500
c3 19A116114P2020 Ceramic: 6 pf *5%, 100 VDCW; temp coef -80 PPM.
Cc5 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
Cc6 19A116114P4059 Ceramic: 68 pf 5%, 100 VDCW; temp coef -220 PPM.
o
——————— DIODES AND RECTIFIERS - - - - - - -
CR1* 19A116052P1 Silicon. Added by REV B.
---------- INDUCTORS - - = = = = = = =
Ll 19B216950G1 Coil
L2 19B216948G1 Coil
--------- TRANSISTORS - = = = = = — = —
Ql 19A116159P1 Silicon, NPN,
and
Q2

SYMBOL | GE PART NO. DESCRIPTION
---------- BESISTORS ~ = = = — — = — =
R1 3R151P184J Composition: 0.18 megohm *5%, 1/8 w.
R2 3R151P302J Composition: 3000 ohms *5%, 1/8 w.
R4 3R151P204J Composition: 0.20 megohm *5%, 1/8 w.
RS 3R151P101J Composition: 100 ohms 5%, 1/8 w.
R6 3R151P562J Composition: 5600 ohms *5%, 1/8 w.
R7 3R151P103J Composition: 10,000 ohms *5%, 1/8 w.
Ad MULTIPLIER
19C311873G5
—————————— CAPACITORS = = = = = = = =
ClL 19A116114P7068 Ceramic: 120 pf *5%, 100 VDCW; temp coef -750
PPM.
c3 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
cé 19A116114P4059 Ceramic: 68 pf +5%, 100 VDCW; temp coef -220
PPM.
------- DIODES AND RECTIFIERS - - - - - -
CR1 19A116081P1 Silicon.
--------- INDUCTORS ~ - = = = = = = — =
L2 19B216296P2 Coil
—————————— RESISTORS - - = = = = — - -
R1 3R151P432J Composition: 4300 ohms +5%, 1/8 w.
R9 3R151P432J Composition: 4300 ohms 5%, 1/8 w.
————————— INDUCTORS - = = = = = = = - -~
L6 19B216441G2 Helical resonator. Includes:
19C311727P1 Tuning slug.
L7 19B216441G3 Helical resonator. Includes:
19C311727P1 Tuning slug.
L8 19B216441G12 Helical resonator. Includes:
19C311727P1 Tuning slyg.
L9 19B216441G4 Helical resonator. Includes:
and
Llo
19C311727P1 Tuning slug.
————————— NETWORKS - - = = = = = = = =
76 Consists of L6 and 19D413132P16 can.
z7 Consists of L7 and 19D413132P3 can.
z8 Consists of L8 and 19D413132P17 can.
Z9 Consists of L9 and 19D413132P19 can.
Z10 Consists of L10 and 19D413132P20 can.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

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 descriptions of parts

affected by these revisions,

REV, A & B - Receiver Front End 19C317295G2
Incorporated into initial shipment,

REV. C - To improve ease in assembly, troubleshooting,
repair. Changed Al and moved C312 and C313 to

component side of receiver PWB.

Schematic Diagram was:

RF_AMP-MIXER

e

I

S0
82

Outline Diagram was:

LBI4780

COMPONENT SIDE

CRI
WHITE DOT OR BLUE PAINT RI
A4 4\
c B
N z6
E R2
LEAD IDENTIFICATION Z9 —|
FOR QI & Q2
(19B227499, sSh. 1, Rev. 0 ) |:
(198227499, Sh. 2, nii. 1§ ' ‘
\L9 —r— Z7

Z10 — r )
Y/
A— z8
LIO L8
\_ R #

>=
. AY AR
SOLDER SIDE i
@ © 4
(19B227499, Sh. 2, Rev. 1) MIXER RF AMP
e __/

LI

)

o

—_~

SECTION A-A
( ROTATED S0° CCW)

SECTION B-B
(ROTATED 90° CW)

SECTION C-C
( ROTATED 90° CCW)

(19C321536, Rev. 4)

“4—— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE

OUTLINE DIAGRAM

150,8—174 MHz HIGH SENSITIVITY
DUAL FRONT END RECEIVER
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4780
LBI DECOUPLED
SUPPLY
7.0V

RF AMP-MIXER

L2

(o]

_I
~t

==
-—+

b

<

MIXER OUTPUT

* TO XTAL FILTER
COUPLING NETWORK

R7

IOK

.

L6
TAP

——t
N
N I

TO P30l
( ANTENNA)

TAP|

(GRD)

|
|
I
TO P302 _l
I

26

NN
~

Z8

SEE APPLICABLE PRODUCTION CHANGE MULT
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19C317295G2 c

MULT INPUT
] (FROM COMPENSATOR)
I9A115060P30

31{35@:35033%05&{%5@“2 REEOISTé)R IN ORDER TO RETAIN RATED EQUIPMENT 194115060P30 1
OLLOWED BY

K=1000 OHMS OR MEG = 1.000.000 OHMS - PERFORMANCE, REPLACEMENT OF ANY
CAPACITOR VALUES IN PICOFARADS (EQUAL | SERVICE PART SHOULD BE MADE ONLY WiTw
TO MICROMICROFARADS) UNLESS FOLLOWED |[A COMPONENT HAVING THE SPECIFICATIONS
BY UF = MICROFARADS. INDUCTANCE VALUES SHOWN ON THE PARTS LIST FOR THAT PART TO TEST

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

/
/
ALL RESISTORS ARE 1/8 WATT UNLESS Al TE25 f J

SCHEMATlc DIAGRAM (19C320888, Rev. 4)

150.8—174 MHz HIGH SENSITIVITY
DUAL FRONT END RECEIVER
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PARTS LIST

LBI-4855B

450-512 MHz DUAL FRONT END

A326 19D417295G6
A327 19D417295G7
A332 19D417295G56
A333 19D417295G7

SYMBOL GE PART NO. DESCRIPTION
A6 * RF AMPLIFIER
450-470 MHz
19C327300G4
(Added by REV C)
--------- CAPACITORS - = = = = = = = =
Cc5 5495323P12 Ceramic: ,001 pf +100% -20%, 75 VDCW.
cé 19A116114P4059 Ceramic: 68 pf +5%, 100 VDCW; temp coef -220 PPM.
o1
c8 19A116114P6038 Ceramic: 18 pf *5%, 100 VDCW; temp coef -470 PPM.
c1o0 19A116114P2014 Ceramic: 4 pf 5%, 100 VDCW; temp coef -80 PPM.
Cll 19A116114P2035 Ceramic: 13 pf #5%, 100 VDCW; temp coef -80 PPM.
——————— DIODES AND RECTIFIERS - - - - - - -
CR1 19A116052P1 Silicon.
---------- INDUCTORS - = = = = = = = =
L2 19B216948G1l Coil.
L3 19A128005G1 Coil. Includes:
19B209436P1 Tuning slug.
————————— TRANSISTORS - - = = = = = = =
Q1 19A116159P1 Silicon, NPN,
and
Q2
---------- RESISTORS - = = = = = = = =
R4 3R151P204J Composition: 0.20 megohm *5%, 1/8 w.
R5 3R151P101J Composition: 100 ohms 15%, 1/8 w.
R6 3R151P562J Composition: 5600 ohms 5%, 1/8 w.
R7 3R151P103J Composition: 10,000 ohms +5%, 1/8 w.
R14 3R151P103J Composition: 10,000 ohms *5%, 1/8 w.
R15 3R151P102J Composition: 1000 ohms *5%, 1/8 w.
R16 3R151P333J Composition: 33,000 ohms *5%, 1/8 w.
A6* RF AMPLIFIER
450-470 MHz
19C317445G4
(Deleted by REV C)
B CAPACITORS - = = = = = = - -
o1} 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
cé 19A116114P4059 Ceramic: 68 pf *5%, 100 VDCW; temp coef —-220 PPM.
o1t
c8 19A116114P6038 Ceramic: 18 pf +5%, 100 VDCW; temp coef -470 PPM.
C10 19A116114P2014 Ceramic: 4 pf *5%, 100 VDCW; temp coef -80 PPM.
Ccl1 19A116114P2035 Ceramic: 13 pf #5%, 100 VDCW; temp coef -80 PPM.
------- DIODES AND RECTIFIERS - - - - - - -
CR1* 19A116052P1 Silicon. Added by REV B.
---------- INDUCTORS - - = = = = = = =
L2 19B216948G1 Coil.
L3 19A128005G1 Coil. Includes:
19B209436P1 Tuning slug.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
_________ TRANSISTORS - - = —= = = = = — All* RF AMPLIFIER
470-512 MHz
Ql 19A116159P1 Silicon, NPN. 19C317445G5
and (Deleted by REV C)
Q2
---------- RESISTORS - - = = = = = = — - = = = = = = - - CAPACITORS - - = = = = = = -
R4 3R151P204J Composition: 0.20 megohm *5%, 1/8 w. CGd 19A116114P4059 Ceramic: 68 pf 5%, 100 VDCW; temp coef -220 PPM.
an
R5 3R151P101J Composition: 100 ohms #5%, 1/8 w. c7
R6 3R151P562J Composition: 5600 ohms *5%, 1/8 w. cs 19A116114P6038 Ceramic: 18 pf *5%, 100 VDCW; temp coef -470 PPM.
R7 3R151P103J Composition: 10,000 ohms +5%, 1/8 w. c12 19A116114P2012 Ceramic: 3.3 pf #5%, 100 VDCW; temp coef -80 PPM.
R14 3R151P103J Composition: 10,000 ohms +5%, 1/8 w. c13 19A116114P2020 Ceramic: 6 pf +5%, 100 VDCW; temp coef -80 PPM.
R15 3R151P102J Composition: 1000 ohms 5%, 1/8 w. Cl4 19A116244P1 Ceramic: 0.0047 pf *+20%, 50 VDCW.
R16 3R151P333J Composition: 33,000 ohms *5%, 1/8 w.
——————— DIODES AND RECTIFIERS - = = = - - -
AlO MULTIPLIER CR1* 19A116052P1 Silicon. Added by REV B.
19C311873G7
---------- INDUCTORS - - - = = = - - =
—————————— CAPACITORS - - - = = = = -
L2 19B216948Gl Coil.
[ok] 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
L4 19A128005G3 Coil. Includes:
c13 19A116114P2038 Ceramic: 18 pf #5%, 100 VDCW; temp coef -80 PPM.
19B209436P1 Tuning slug.
Cl4 19A116114P2054 Ceramic: 51 pf +5%, 100 VDCW; temp coef -80 PPM.
————————— TRANSISTORS - - —= = = = = = =
——————— DIODES AND RECTIFIERS - - - - - -
Q1 19A116159P1 Silicon, NPN.
CR2 19A116809P1 Silicon. and
Q2
--------- INDUCTORS - = = = = = = = = = = - - - - - - - - - RESISTORS - = = = = - - - -
L3 19B216296P3 Coil. R5 3R151P101J Composition: 100 ohms 5%, 1/8 w.
R7 3R151P103J Composition: 10,000 ohms +5%, 1/8 w.
—————————— RESISTORS - - = = = - = - =
R8 3R151P223J Composition: 22,000 ohms 5%, 1/8 w.
R7 3R151P562J Composition: 5600 ohms 5%, 1/8 w.
R9 3R151P682J Composition: 6800 ohms 5%, 1/8 w.
R8 3R151P5R6J Composition: 5.6 ohms 15%, 1/8 w.
R10 3R151P182J Composition: 1800 ohms #5%, 1/8 w.
R10 3R151P562J Composition: 5600 ohms 5%, 1/8 w.
R11 3R151P223J Composition: 22,000 ohms 5%, 1/8 w.
All* RF AMPLIFIER R12 3R151P682J Composition: 6800 ohms +5%, 1/8 w.
470-512 MHz
19C327300G5 R13 3R151P392J Composition: 3900 ohms *5%, 1/8 w.
(Added by REV C)
---------- INDUCTORS - = = = = = = - =
————————— CAPACITORS - - = = = = = = =
L16 19B216439G7 Helical resonator. Includes:
c6é 19A116114P4059 Ceramic: 68 pf 5%, 100 VDCW; temp coef -220 PPM
and 19C311750P1 Tuning slug.
c7
L17 19B216439G2 Helical resonator. Includes:
cs 19A116114P6038 Ceramic: 18 pf 5%, 100 VDCW; temp coef -470 PPM =
19C311750P1 Tuning slug.
Cc12 19A116114P2012 Ceramic: 3.3 pf *5%, 100 VDCW; temp coef -80 PPM.]
L18 19B216439G1 Helical resonator. Includes:
C13 19A116114P2020 Ceramic: 6 pf 5%, 100 VDCW; temp coef -80 PPM.
19C311750P1 Tuning slug.
Cl4 19A116244P1 Ceramic: 0.0047 pf *20%, 50 VDCW.
L19 19B216439G4 Helical resonator. Includes:
------- DIODES AND RECTIFIERS - - - - - - = 19C311750P1 Tuning slug.
CR1 19A116052P1 Silicon. L20 19B216439G3 Helical resonator. Includes:
19C311727P1 Tuning slug.
---------- INDUCTORS = - = = = = = = -
L21 19B216439G16 Helical resonator. Includes:
L2 19B216948Gl Coil.
19C311727P1 Tuning slug.
14 19A128005G3 Coil. Includes:
L22 19B216439G12 Helical resonator. Includes:
19B209436P1 Tuning slug.
19C311727P1 Tuning slug.
————————— TRANSISTORS - - - - - - = - = L23 19B216439G13 Helical resonator. Includes:
Q1 19A116159P1 Silicon, NPN. 19C311727P1 Tuning slug.
and
Q2 L24 19B216439G15 Helical resonator. Includes:
—————————— RESISTORS - - - - = - = = = 19C311727P1 Tuning slug.
R5 3R151P101J Composition: 100 ohms 5%, 1/8 w. L25 19B216439G14 Helical resonator. Includes:
R7 3R151P103J Composition: 10,000 ohms +5%, 1/8 w. 19C311727P1 Tuning slug.
R8 3R151P223J Composition: 22,000 ohms 5%, 1/8 w.
R9 3R151P682J Composition: 6800 ohms +5%, 1/8 w.
R10 3R151P182J Composition: 1800 ohms 5%, 1/8 w.
R11 3R151P223J Composition: 22,000 ohms 15%, 1/8 w.
R12 3R151P682J Composition: 6800 ohms 5%, 1/8 w.
R13 3R151P392J Composition: 3900 ohms 5%, 1/8 w.

SYMBOL | GE PART NO. DESCRIPTION
--------- NETWORKS = - = = = = = = = =

zZ16 Consists of L16 and 19D413132P24 can.
z17 Consists of L17 and 19D413132P3 can.
z18 Consists of L18 and 19D413132P25 can.
219 Consists of L19 and 19D413132P19 can.
z20 Consists of L20 and 19D413132P20 can.
z21 Consists of L21 and 19D413132P24 can.
z22 Consists of L22 and 19D413132P3 can.
z23 Consists of L23 and 19D413132P25 can.
z24 Consists of L24 and 19D413132P19 can.
Z25 Consists of L25 and 19D413132P20 can.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

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 descriptions of parts
affected by these revisions,

REV, A & B - Receiver Front End 19C317295G6 & G7
Incorporated into initial shipment.

REV, C - To improve ease in assembly, troubleshooting and
repair, Changed Al and moved C312 and C313 to
component side of receiver PWB,

Schematic Diagram was:

, RF_AMP-MIXER .

B |
| |
| RIS
Ik
.I L2
| : |
Cl
l RI6 \3‘
c8 33|
1§ 8 - ciox /7
| onx o8 |
| & grie 6 l
|
| L |
RF AMP-MIXER
I Lels
RIO TB':?K l
1.8K
4 | ey
| I¢ R b4 |
L ci2 cla 22K ¢
l R8 3.3 4700 5o
c8 22k _|c 6
L o den
N - C| T R7
I AN T ¢ 10K |
£ RS
| cmE  zEe, Gac S0 |
| :
|

Outline Diagram was:

Ri4

COMPONENT SIDE

0)

1)

A0 —

LBI4780

SECTION C=C

7!4
CRI
Ri6
WHITE DOT OR BLUE PAINT
[ d B ) |
RIS L ‘J
A B c
E
(19B227499, Sh. 1, Rev.
LEAD IDENTIFICATION (198227499, Sh. 2, Rev.
FOR QI & Q2
SOLDER SIDE
(19B227499, Sh. 2, Rev. 1)
L3 |
SECTION A-A SECTION B-B

( ROTATED 90° CCW)

(ROTATED 90° CW)

)

( ROTATED 90° CCW)

(19C321537, Rev. 5)

4—— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

4——— RUNS ON COMPONENT SIDE

RF AMP

OUTLINE DIAGRAM

450--512 MHz DUAL FRONT END
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DECOUPLED
SUPPLY

RF AMP-MIXER 7.0V

- if L2

-
TL

L3

™

MIXER OUTPUT
<To XTAL FILTER/)

o

TO P30l bnbTae L
( ANTENNA) | L6 L7

TO P302
( GRD)

—_o_L

COUPLING NETWORK

Ayl

/
o0
@

Y|

R7
IOK

L & —

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH TAP LIS TAP
REVISION LETTER. L20

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19C31729563

19C317295G4
19C317295G5
19C317295G6

MULT INPUT
(TO COMPENSATOR)

I9A115060P30

OO0

194l nsoeop3o;[ 825

ALL RESISTORS ARE 1/8 WATT UNLESS TCI;OTNE’?T
OTHERWISE SPECIFIED AND RESISTO! IN ORDER TO RETAIN RATED EQUIPMENT !
VALUES IN OHMS UNLESS FOLLOWED BY PERFORMANCE, REPLACEMENT OF ANY
égAlngc?rc?RH'\v/?ngsMﬁJG HO%?&%%%?SOTJSAL SERVICE PART SHOULD BE MADE ONLY WITH
T MlCROM'CROFARADS) UNLESS FOLLOWED A COMPONENT HAVING THE SPECIFICATIONS
BY UF= MICROFARADS. INDUCTANCE VALUES SHOWN ON THE PARTS LIST FOR THAT PART.
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS,

¥ HI SPLIT (450-470)
%% LO SPLIT (406-420)

SCHEMATIC DIAGRAM
450--470 MHz DUAL FRONT END

(19C320887, Rev. 5)
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LBI4780

DECOUPLED
SUPPLY
7.0V
RF AMP-MIXER |
l Al
|
— + + +—i— Jl-—l ? és L?
| | t T | LI &8
T 'MIXER OUTPUT
| L | L I - | i ?- TO XTAL FILTER
| L6 L7 8 L_ce COUPLING NETWORK
TO P30l | TAP | T 68 -
( ANTENNA) | | |on<§
TO P302
(GRD) —? |
" 26 z7 z8

REVISION LETTER.

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH

THIS ELEM DIAG APPLIES TO

MODEL NO
19C3172956G2 c

REV LETTER

ALL RESISTORS ARE 1/8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR Hz HENRYS.

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART

=1
b

|
7p0 AP
Y S
Z10

(19C320886, Rev. 5)

LS MULT INPUT
] (FROM COMPENSATOR )
19A115060P30
T8I-4 |

I9A115060P30

TO TEST
POINT

SCHEMATIC DIAGRAM

470--512 MHz DUAL FRONT END
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C342
SEE NOTE 2

J301

C305

/

C303
C345

— REMOVE FOR CHANNEL GUARD

Q*A;?“"“:N‘W.un&j&

G2 ONLY
(36-42 MHZ)

H27+

H144
(CoMP) P304+ Q) 4

(ant ) p3o @

H26+ 8.
(GRD) P302

J303 J304 J305

C34]
SEE NOTE 2

C343
SEE NOTE 2

C344
SEE NOTE 2

(19p417346, Sh. 1, Rev. 6)
(19D417346, Sh. 2, Rev. 6)

COMPONENT SIDE

OUTLINE DIAGRAM

DUAL FRONT END RECEIVER BOARD

19D417337 Gl & G2

28 Issue 4

———
o | B
—te—

IDENTIFICATION
8 CR302

LEAD
FOR CR30I

(19D417346, Sh. 2, Rev. 6)

SOLDER SIDE

+ LEAD
FORMING
FOR +

C304, C306 &

C305, C307, C308,
C342 C309

(19€321550, Rev. 4)

IN GROUP 2 (36-42 MHz) TAB IS NOT
SOLDERED TC GROUND.

NOTE :

SEE WIRING DIAGRAM FOR APPLICABILITY
OF CAPACITORS ON SOLDER SIDE OF RECEIVER

BOARD .
2. C341, C342, 0343 & C344 USED FOR F.E.T.
FRONT END OPTION ONLY.
PIN PIN PIN PIN PIN PIN PIN PIN
| 2 2 4 5 g 7 8
AUDIC |SWITCH sQ VoL sQ VoL
J301| 5.4V ouT 7.5V ARM ARM HI HI GND
- SWITCHED 7 BV TONE N
J302 FREQ | | FREQ 2 N . ONE | oND

44— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

RUNS ON COMPONENT SIDE




430"
> | 5.4V
YN ‘. ARM
-3 5 vO'.. A
€307 + | c3234
* +7ov 033UF ‘6023,3:: = 2
l C310A T :
R304 1000 > 3 SWITCHED 7.5V
I s $ c30l '
0.01UF A+ RF AMP o
L A+ MIXER 0.6V T 1000 I————*—- > 8
NOTE | FRONT END #1 — o4 5,
D TAL FLT 2ND IF LIMITER pIsC AUDIO AMPL PA
A322 ,A323, A324 COUPLING XTAL FLT IST IF X TS 2 AUDIO OUT
SLEEVE WITH 4038593P4 A325 ,Agzs, A327, NE TWORK A30! A303 A304 A306 A307 A309 A3I3 l 302 7 v
HIT A335, A336 MIXER 0 . 3 A320 2 02 A302m | o° o 2 A305@ g o o8 lo- o5 Allom 2 ol  A312 95 142V ¢ Lo 0.65V5 ST 220UF
) H2o CR30! OUTPU A32\m Cc345 9 3 1vus «
19A116104P1 L OANTENNA 8o 022UF - > 4 SQL. CONT ARM
‘ MULT ] 4 5 4 5 = 2 2. 8, 3
F.E #l TEST A+ ? —o° 9 Q ? L e 9
SW —OGND PT.T 9 MULTO- I _L 1 _]_ _l_ > 6 SQL  HIGH
0335‘ P INPUT = = = = = ¢ = =
1000 T *—] 4.3vus
€339 A/ 206 = = ?ggg‘ 30
L OOUF 2747k H8 +7.3v0C e R302 I R 7 VOL. HIGH
| r
H28 bi26) om A oM oM "
SLEEVE WITH SLEEVE WITH SLEEVE WITH EEN _J_ 1302
4038593P4 4038593P4 4038593P4 €305
‘830213F 4 (JUMPER ON CPNT SIDE = 22UFT S
: BETWEEN BOARD 8 U L
Ac330 T NOTE | =
1000 NOTE | s oM
P30! 2331 l : l s DM V41% JUMPER REMOVED 7 TONE SW.
. NGTE 2 c3204 EEVE WITH FOR CHAN. GD.
ANTENNA ~ t70v T T -oluF 4038593P4 TYPE 90 OR TYPE 99
i , = 4 DECODER
AC332 AC3I5_[ H2 c306 +
_—)———— ® A7UF c304
P302 C.0IUF 1000 Ac343 _L Ac328 -l c24 [ | T IUF —> 4
GRD >__|_ ‘%%%3 T ‘8%318,; $A+ RF AMP é 0.0l UF 0.0IUF: 1000 | A3I3 ¢ | '———‘{ -l—
= Ac334 A+ MIXER Ri2 !
20 = — = = I 47 |
Hie  R308 FRONT END #2 s
A I o 9 AN A bs 07 s o———> 5
NOTEL a7 A328, A329, A330 2 1 6 2 2 €308 H3l
oM A331,A332, A333  MIXER o | Fi F2 1 399F SOUELCH C*i
SLEEVE WITH A334, A337 OUTPUT osc osc - 3V A3l14
4038593P4 CR302 COMPENSATOR |
5  A3I5 A3I7 A318 1 2 26V
FE#2 ¢ HIS l
SW v OANTENNA
R307 MULT | 4 7 3 L 3 1 4 3 1 4 a4 3 R
47K TEST A+ ? 929 ? 7 7 ? T 9 —* * > 8
My 1
1 -—OGND T ﬁ‘ e T T T l _Igazzt
1 c3zca - INPUT L B S O = = = 1000
looo‘ l 1 HI3 2.35v M < HS He T > 6 75V
€340 1 1 L 'S = > > .
g0 = = o +73V NOTE 2 = Lecaiz gm lcssa] xo0a
= oM 535v # T OwF SLEEVE WITH ~ 24 24
SLEEVE WITH = 4038593P4
/4038593P4 c344 A — > 2 Fl
4 0.01UF
QH24 o NOTE | oH23 ¢
P304 H21 L —> 3 F2
come NS --—-— e ~—— — — =1 ---o——l——
He Hez oM MPERS USED o =
Ju
SLEEVE WITH WITH SLM OPTION T 1000 (19R622030, Rev. 15)
4038593P4 P py = Py e _ -~
i 3 3 IN ORDER TO RETAIN RATED EQUIPMENT
BUFFER Fa PERFORMANCE, REPLACEMENT OF ANY[ COMPONENT SECTION CHART
AMP A319 SERVICE PART SHOULD BE MADE ONLY WITH
A3I6 (S'.M ONLY) A COMPONENT HAVING THE SPECIFICATIONS FLE.T. FRONT FRONT COMPONENT NUMBER SEE NOTE 2
L 2 a SHOWN ON THE PARTS UIST FOR THAT PART. MODEL | MODEL | END END clclclclclclclclclclcrclclclelcleclclcleclelcleleclclomlc [c [cll.l.C
AL30! 4 2 NO. NO. ¥l 2 310|315 316317 | 319|320|322|323[324| 325, 326|328| 329| 330| 331{332|333|334|335|336|337| 338|339| 340| 301|JMPR[ 321 | 341 | 342|343 |344
4~ ? ? ? L ALL RESISTORS ARE 178 WATT UNLESS ER73  |30-50 MHz | 30-50 MHz X X [x | X X X [ X | x |[Xx X
oD Y305 Va4 Y T OTHERWISE SPECIFIED AND RESISTOR
] :, i s ot s e
osc -7—— -7— - 8 M .
H20 HI9 CAPACITOR VALUES IN PICOFARADS (EQUAL
F4 KEY \4’305 r ~ TO MICROMICROFARADS) UNLESS FOLLOWED ER83A ER74  ]30-50 MHz |I50-174MHz X X X | X | X X X | X X X x| x X | X
(SLM ONLY) k oMA JUMPERS USED s EED\}‘E WITH Il;:‘l'l‘.ll’- MlCROFARI:’t:lsL.EwS«SDL::cTANCE gAlsJYJEs ER83A ER74 | 150-174MHz | 30-50 MHz | X X X | x X X X X X X X | x X | X
M : L ICROHENRYS OLLOWE N
b 4038593P4 MH: MLLIHENRYS OR HxHENRYS. ERG4A | ERTT 1150 174Miz [150 | TAMMZ LX | X X X X X | X X I x [ x [ X }X |
! ER85A ER78 150- | 74MHz |450-470MHz | X | X X X X X X X X X X X X X X X X X
NOTE: ER86A ER79 | 150-174MHz [470-512MHz | X | X X X [x[x [x]x X X [x[x X X | x | x | x| X
A SEE COMPONENT SECTION cHAe™ ER85A ER78 450-470MHz |150-174MHz | X | X X X X{X|X |X X X XX X X X X X __‘:_
VOLTAGE READINGS FOR APPLICABLL COMPONZNT USED ERBO | 450-470MHz [450-470MHz | X | X X X |x |x [x [x X x | x |x X X ]
ALL READINGS TAKEN WITH A DC VTVM ’ ER8I 450-470MHz |470-512MHz | X | X X X [ X | x| x [ X X X | X | X X X
REFERENCED TO GROUND. READINGS B USED WITH 23MHz IF RECEIVERS
FOLLOWED BY "S" INDICATE RECEIVER (36-42MHz FREQENCY BAND)
SQUELCHED. PFADINGS FOLLOWED BY ER82 470-512MHz J470-512MHz | X | X X X [ X [ X [ X |X X X | X {X X X

"US" INDICATE RECEIVER UNSQUELCHED.

LBI4780

COVERAGE MODEL AUDIO AMPL CAPACITOR KIT |REV
PLISD417337GlI G
PLI9D417337G2 F

LB-LB ER73A 19A129898G | A
LB-HB ERT4A 19A1298986 6 A
HB-LB ERT4A 19A129898G7 A
HB-HB ERT7A 19A129898G2 A
UHF -HB ER78BA 19A129898G4 A
HB-UHF ER78A I9A 12989865 A

.. HB-UHFX ER79A 1941298986 4 A
UHF -UHF ER80A 19A129898G3 A
UHF -UHF X ER8IA 19A129898G3 A
UHF X -UHFX ER82A 19A129898G3 A
LB-HB ER83A 19A1298986G12 [y
HB-LB ERB3A 19A129898G ! | B
HB-HB ERB4A 19A129898G8 B
HB - UHF ER85A 19A129898CG 9 B
UHF -HB ER85A 19A129898G !0 B
HB-UHF X ER86A 19A12989869 B

NOTES:

I. IN RAPIOS EQUIPPED WITH DUAL
FRONT END AND SLM THE RECEIVER
IS MODIFIED ‘N ACCORDANCE WITH
THE CHART BE!l.OW.

2. IN RADIOS EQUIPPED WITH F.E.T. FRONT END.
RECEIVER f’'OARD MODIFICATION

DM WIRE CONNECTION
FROM _TO [ REMOVED | ADDED
H30 _H3I x|
HI7 _HI8 X
HI5 _ HI6 X
H23  H24 X
H30 HI8 X
HIB HIE X
HI6_ H23 X

SCHEMATIC DIAGRAM

DUAL FRONT END RECEIVER BOARD
19D417337 Gl & G2

Issue 4
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SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
Cc308 5491674P30 Tantalum: 39 pf +20%, 10 VDCW; sim to
and Sprague Type 162D. €330 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
Cc309
C331 19A116114P2039 Ceramic: 20 pf #5%, 100 VDCW; temp coef -80 PPM.
€311 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW.
€332 19A116192P1 Ceramic: 0.01 uf #20%, 50 VDCW; sim to Erie
Cc312 19A116192P1 Ceramic: 0.01 pf *20%, 50 VDCW; sim to Erie 8121 SPECIAL.
8121 SPECIAL.
€333 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
€313 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW.
C334 19A116114P2039 Ceramic: 20 pf #5%, 100 VDCW; temp coef -80 PPM.
c318 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
€335 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW.
€327 19A116192P1 Ceramic: 0.01 uf *20%, 50 VDCW; sim to Erie and
8121 SPECIAL. C336
C345% 19A116192P6 Ceramic: 0.022 pf +20%, 50 VDCW; sim to Erie €337 19A116192P1 Ceramic: 0.01 pf £20%, 50 VDCW; sim to Erie
8131-M050-W5R-223M. Added by REV G. ﬂ;rg 8121 SPECIAL.
C34
------- DIODES AND RECTIFIERS - - - = = =
---------- INDUCTORS = = = = = = - = -
CR301 19A116925P5 Silicon, pin: 35 volt Reverse Breaddown, 400 mW. )
and a L301/ 19B209420P103 Coil, RF: 0.15 ph +10%, 0.10 ohms DC res max;
CR302 sim to Jeffers 4416-3K.
------- JACKS AND RECEPTACLES - - - - - =
--------- MISCELLANEOUS - - = = = = = =
J301 19A116122P1 Feed-thru: sim to Warren Co 1-B-2994-4.
and 19B216316P1 Insulator. (Used with J301, J302).
J302
J303 19A116366P1 Contact, electrical: sim to Cambion 460-3232-
thru 01-03. PORTA-MOBILE I1 RECEIVER
J305 MODIFICATION KIT
19A130979G1
----------- PLUGS = = = = = = = = = =
P301 19A115834P4 Contact, electrical: sim to AMP 2-332070-8.  { |} ¢ === ==-=-=- DIODES AND RECTIFIERS - - - - = -
thru .
P305 CR1301 19A115100P1 Silicon; sim to Type 1N458A.
thru
---------- RESISTORS - - =~ = = = = = = CR1312
R301* 3R151P680J Composition: 68 obms #5%, /8 w. o} ¢ J=-======-~- JACKS AND RECEPTACLES - - - = = =~ -
In 19D417337Gl of REV C and earlier: J8s 19A116366P6 Contact, electrical: sim to Concord 10-891-2.
In 19D417337G2 of REV B and earlier:
3R151P101J Composition: 100 ohms #5%, 1./8w. ¢t} =T - -m--=-=-=- PLUGS = = = = = = = = = --
R302 3R151P201J Composition: 200 ohms +5%, 1/8 w. P2301 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
R303 3R151P150J Composition: 15 ohms *5%, 1/8 w.
---------- RESISTORS - - - = = = - = =
R304 3R151P470J Composition: 47 ohms 5%, 1/8 w.
and R2302 3R151P103K Composition: 10K ohms #10%, 1/8 w.
R305
R306 3R151P473J Composition: 47K ohms #5%, /8 w. ¢t} T == s === =-=- CABLES ~ = = = = = = = = =~
and
R307 19B232697G24 Cable: approx 3-3/4 inches long. Includes:
R308 3R151P470J Composition: 47 ohms 5%, 1/8 w. 19A115834P4 Contact, electrical.
19B232697G25 Cable: approx 3-3/4 inches long. Includes:
RECEIVER KIT 19A115834P4 Contact, electrical.
19A129898G1 LB/LB
19A129898G2 HB/HB
19A129898G3 UHF/UHF
19A129898G4 HB/UHF -
19A129898G5 UHF/HB
19A129898G6 HB/LB
19A129898G7 LB/HB
--------- CAPACITORS - - = = - = = = =
c310 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW.
C315 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
C316* 5495323P12 Ceramic: .001 nf +100% -20%, 75 VDCW. Deleted
and by REV A.
C317*
Cc319 19A116114P2045 Ceramic: 30 pf 5%, 100 VDCW; temp coef -80 PPM.
€320 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
c321 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
and
c322
€323 19A116114P8053 Ceramic: 47 pf 5%, 100 VDCW; temp coef
-1500 PPM.
C324 19A116114P2042 Ceramic: 24 pf 5%, 100 VDCW; temp coef -80 PPM.
and .
€325 .
C326+* 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW. Added to
G2, G5-G7 by REV A.
€328 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
and 8121 SPECIAL.
Cc329

PARTS LIST
LBI14781C
DUAL FRONT END RECEIVER BOARD
19D417337G1 20 MHz
19D417337G2 23 MHz
SYMBOL | GE PART NO. DESCRIPTION
A301 19C304824G1 Crystal Filter.
A302 19C304824G3 Crystal Filter.
A303 19C311879G3 1st IF Amplifier.
A304 19C304824G1 Crystal Filter.
A305 19C304824G3 Crystal Filter.
A306 19C311879G4 2nd IF Amplifier.
A307 19C311876G4 Limiter. (20 MHz).
A308 18C311876G4 Limiter. (23 MHZ).
A309 19C304504G3 Discriminator. (20 MHz).
A310 18C304504G6 Discriminator. (23 MHz).
A311* 19C311878G2 Audio Amplifier. Deleted by REV G.
A312 19C311995G4 Audio Amplifier, (Includes Tone Filter).
A313# 19C311877G4 PA.
In 19D417337Gl of REV E and earlier:
In 19D417337G2 of REV D and earlier:
19C311877G2 PA.
A314 18C311880G4 Squelch.
A315 19C320061G1 Compensator.
A316 19C3207 22G1 Buffer Amplifier.
--------- OSCILLATORS - = = = = = = = -
A317 NOTE: When reordering, give GE Part Number
:3!:;19: and specify exact frequency needed.
4EG28A11 Oscillator Module. 150.8-174 MHz. Fx = Fo - 20
o=
4EG28A13 Oscillator Module. 450-512 MHz. Fx = Fo - 20
—2r
4EG28A17 Oscillator Module. 30-36,42-50 MHz. Fx =
Fo + 20
==
4EG28A18 Oscillator Module. 36-42 MHz. Fx = Fo + 23
=
A320 19B226075G1 Coupling Network.
A321 19B226075G2 Coupling Network.
| D e CAPACITORS - - = - = = = = =
€301 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
€302 19A116178P7 Tantalum: 220 pf +20%, 6 VDCW.
C303* 19A116089P1 Ceramic: 0.1 pf *+20%, 50 VDCW, temp range
~55 to +85°C. Deleted by REV G.
C304 5491674P28 Tantalum: 1.0 pf +20%, 25 VDCW; sim to
Sprague Type 162D.
C305 5491674P35 Tantalum: 22 pf +20%, 4 VDCW; sim to
Sprague Type 162D.
Cc306 5491674P27 Tantalum: .47 pf +20%, 35 VDCW; sim to
Sprague Type 162D.
€307 5491674P31 Tantalum: .033 pf +20%, 35 VDCW; sim to
Sprague Type 162D.
30 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

PRODUCTION CHANGES

Changes in equipment to improve performance or to simplify circuits are
identified by a "Revision Letter", which is stamped after the model number

of the unit.

revisions.
these revisions,

REV. A, B

REV. C

REV, E
REV. D

REV, F

The revision stamped on the unit includes all previous
Refer to the Parts List for description of parts affected by

Dual Front End Receiver Board 19D417337Gl, G2.

Incorporated in initial shipment.
Dual Front End Receiver Board 19D417337Gl.

Incorporated in initial shipment.

Dual Front End Receiver Board 19D417337Gl
Dual Front End Receiver Board 19D417337G2
To improve audio sensitivity and stability.
Deleted C314 and Changed R301.

Dual Front End Receiver Board 19D417337Gl

Dual Front End Receiver Board 19D417337G2

To improve audio frequency response and attack
time, Added C345,

Dual Front End Receiver Board 19D417337Gl
Dual Front End Receiver Board 19D417337G2
To improve audio quality.

Changed A313.

Dual Front End Receiver Board 19D417337G1
Dual Front End Receiver Board 19D417337G2

To eliminate non-Channel Guard Receiver boards,
From Schematic Diagram deleted callout A311 and
(@) in front of A312. Deleted callout of C303

.1 pf and the circle (®) for C345.

Deleted NOTE: M Use with Channel Guard Receivers.

Receiver Kits 19A129898G1,G2,G6,G7,G8,G-11 & G12

To improve IF filtering.
Added C326

Receiver Kits 19A129898G3-G5,G9&G10

To improve reliability.
Deleted C316 & C317.

Receiver Kits 19A129898G8-G12
To repackage HI-IM receiver front ends.

Added A336 to front end box #1 and
A337 to front end box #2.
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QUICK CHECKS

SYMPTOM PROCEDURE

LBI4780

No Audio 1. Check audio waveform at the top <~ the
Volume Control (see Step 2).

2, 1If audio is present, check voltage readings
of Audio and Squelch modules (see Schematic
Diagram).

3. 1If audio is not present, check gain and
current readings of Front End and IF
modules (see Steps 1 & 3).

Poor Sensitivity 1. Measure the RF injection voltage for a
minimum level of 750 millivolts. If the
reading is low, check the output of the
Oscillator and Compensator modules with
an RF voltmeter.

2, Measure the gain of the Mixer stage (see

Step 3). If low, measure the gain of the
RF amplifier and IF modules, STEP 3 - RF GA'N CHECKS ﬁ

STEP 3 - RF GAIN CHECKS B R
Improper 1. Check the noise waveform at *the input to (STEPS Q THRU U) “75 v
Squelch the Squelch module and at Squelch Control EQUIPMENT REQUIRED: ]
v 0.6 MA SQUELCHED
Operation high (see Step 2). MIXER 1ST IF 2 ND IF
1. RF probe and Test Amplifier Model 4EX16A10 connected to GE Test ¢ 2348 3|¢ S N 125 MA 0.5 WATTS OUT
2, Measure the DC voltages for the Squelch Set Model 4EX3All, or an RF _voltneter. 40 dB 42 dB T—
module elched and lched).
g uasquelched) 2. A signal generator (M-800 or equivalent) connected to P301 (High) TUNED @
and P302 (Low). CKTS
P30I |
COUPLING DISC AUDIO PA
| ST IF AMP XTAL FILTER 2 ND IF LIMITER AUDIO AMP
PROCKIVRE FOR MIXER & 8T IE: ! RF AMP WMIXER Py O A301 /A302 *As03 T [O——C A304/ a305 as06 O azo7/ az08 [ 2) a309 /A310 asii/aziz [ O I
| |
1., Switch the Test Set to the Test 1 position and the Test Amplifier P302
to the X50 position. FRONT END # | f INECTION / —— \\ T ? ?
2., Connect the RF probe across the input of the stage to be measured MULTI-FREQ, <Y 303 (LOW BAND) VOLTAGE ¢ T T
@ as shown on the diagram. Increase the signal generator output to S\-N T . 7.0V l_,gal"?IV'I‘JF ;
obtain a reference reading on Test Set 4EX3All. Note the Test CH | MA LG % ¢ 78 -
Set reading and the dB reading on the generator (dBl). . ] :
I MA | .| MA 1.I MA VOLUME 4 SQUELCH
@ 3. Connect the RF probe to the output of the stage to be measured as T ) eie @_. _
shown on the diagram. Decrease the generator output until the 1~ J I
Test Set reference reading in Step 2 is obtained. Note the dB
reading on the generator (dB2). SQUELCH
4, Subtract the dBl reading from the dB2 reading and check the results ANTENNA >———"o A317/ A318 A3I5
@ with the typical gains shown on the diagram.
® ®@ O
@ 35 dB (dB2) : 0.5 MA
Example: -15 dB (dBl) ~ | | f
@ 20 dB gain T
5.4V 5.4V 75V
PROCEDURE FOR 2ND IF: MULTI-FREQ. ¢ | 0.2 MA 1.5MA 2.8 MA
® SWITCH
1. With no signal in, connect the RF probe to the output of the 2nd
IF module. Increase the signal generator output until the Test HELICAL Q
INJECTION VOLTAGE Set reading increases by approximately 0.2 volt. Note Test Set RESONATORS
TEST POINT and signal generator reading (dB2). T 8
(FE NO. 1) | |
2. Connect the probe to the input of the 2nd IF module. Increase the STEP 1- i ' RF AMP MIXER
® signal generator until the Test Set reference reading is obtained, \ :
and mote the db reading (). MODULE CURRENT CHECKS . P302 I ‘ I \ v STEP 2 = SCOPE SETTINGS
3. Now subtract dB2 from dBl to obtain the gain of the 2nd IF (STEPS A THRU K) GRD h— FRONT END # 2 I INJECTION / 7V PEAK-TO-PEAK | SIGNAL 035V 0.35 v 25V 56V
@ amplifier module. = (HIGH BAND UHF) 70V GOTTAGE ?g m{g:f_)’() AUDIO & SQUELCH WAVEFORMS READINGS NOISE 09V 0.9V 25V 56 V 07V
STEP 1 - MODULE CURRENT CHECKS IMA (HB) 50 MV — — 7 . ) (STEPS L THRU P) STANDARD SIGNAL
NJECTION VOLTAGE LIMITER CHECK 2 MA (UHF) HELICAL
TEST POINT These current readings provide a method of checking the — RESONATORS
F A The Limiter module limits or noise so that the gain of the circuit operation of each Integrated Circuit module using a milliam- _
VFE o 2) cannot be measured. The following procedure provides a check to meter (Triplett 630 or equivalent). STEP 2 AUDIO & SQUELCH WAVEFORMS
® determine if the module is limiting.
1. Unsolder the + lead as shown in the Diagram of the module L2 (HB) - UIRED:
1. Switch the Test Ampl:l.fiﬁr to the X1 gosl:li;ion gndtth:h'resttsa: tg to be checked. oo BQUIPMENT REQUIRED:
the Test 1 position. Then connect the probe to e output o - i
@ the Limiterpmodule and check for a reading of approximately 0.4 2, Connect the milliammeter in series with the + lead, and [ 4 0:2‘11.;; P ted be the points shown and NOISE WAVEFORM
volt. check for the indicated current drain and supply voltage. l g s
No current drain indicates that the module should be o Sigonl Gensrator (MEASGXeNSNtS N-S0U OF SGHIVELENE)
2. Increase the signal generator output. There should be no appreci- replaced. osc COMP & 9 :
ding.
able increase in the limiter output meter reading A3I7 7 A3I8 A3IS
CAUTION
PRELIMINARY STEPS:
When checking the current of Audio PA module A311, @ @ @ LSl RC -2695
do not short Pin 4 to ground or to + (Pin 5). To 1. Apply a standard signal to P301. A standard signal
do so will destroy the Audio PA module. 1 |—“ t is 1000 microvolts on the receiver frequency modulated
by one kHz with 3,0-kHz deviation.
! 5.4V 5.4V 7.5V
TROUBLESHOOTING PROCEDURE 2 I A B R 5. ot the Volume ccntrol for 0.5-vett cutput,

DUAL FRONT END RECEIVER é (‘35
MODELS ER-73-A, ER-74-A
AND ER-77-A THRU ER-86-A
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PARTS LIST

150.8-174 MHz DUAL FRONT END

19C317295G9

(REV E AND LATER)

19C317295G11l (FET)

SYMBOL | GE PART NO. DESCRIPTION
Al7, MULTIPLIER/MIXER
Al9 Al7 19C327738G2
Al9 19C327738G4
A2, MIXER BOARD
A5 A2 19D424746G2
A5 19D424746G4
———————— "~ CAPACITORS - - = = = = = = =
c1 19A116114P2045 Ceramic: 30 pf 5%, 100 VDCW; temp coef -80 PPM.
Y
c3 5495323P12 Ceramic: 0,001 pf +100% -20%, 75 VDCW.
c4 19A116114P3036 Ceramic: 15 pf +5%, 100 VDCW; temp coef -150 PPM.
Cc5 5495323P12 Ceramic: 0,001 pf +100% -20%, 75 VDCW.
cé 19A116114P10073 g;:ame: 180 pf +10%, 100 VDCW; temp coef -3300
c7 19A116114P3036 Ceramic: 15 pf +5%, 100 VDCW; temp coef -150 PPM.
Ey
co 5495323P12 Ceramic: 0.001 pf +100% -20%, 75 VDCW.
clo0 19A116114P1 Ceramic: 1 pf +5%, 100 VDCW; temp coef O PPM.
Cl1 19A116114P2020 Ceramic: 6 pf +5%, 100 VDCW; temp coef -80 PPM.
cl2 19A116114P3056 Ceramic: 56 pf +5%, 100 VDCW; temp coef -150 PPM.
C13 19A116114P2060 Ceramic: 75 pf +5%, 100 VDCW; temp coef -80 PPM.
Cl4 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
C15 19A116114P2011 Ceramic: 3.3 pf £10%, 100 VDCW; temp coef -80 PPM.|
------- DIODES AND RECTIFIERS - = = = =~ = =
CR1 19A116925P1 Silicon, pin: 35 volt Reverse Breakdown, 400 mW.
---------- TERMINALS - = - = = = = = -
El 19A134458P1 Terminal, stud.
thru
E4
---------- INDUCTORS =~ = = = = = = = =
Ll 19B226718G1 Coil. Includes:
19B209436P1 Tuning slug.
L2 19A130474P1 Coil.
and
L3
L4 19A130473P1 Coil.
LS 19B226750G1 Coil.
L6 19C320379G11 Coil. Includes:
19B209436P1 Tuning slug.
---------- TRANSISTORS - - - = - = = =
Ql 19A115910P1 Silicon, NPN; sim to Type 2N3904.
Q2 19A116960P1 N Type, field effect; sim to Type 2N4416.
---------- RESISTORS - = - = = = = = =
R1 3R151P182J Composition: 1.8K ohms +5%, 1/8 w.
R2 3R151P391K Composition: 390 ohms +10%, 1/8 w.
R3 3R151P511J Composition: 510 ohms #5%, 1/8 w.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

SYMBOL | GE PART NO. DESCRIPTION
R4 3R151P102J Composition: 1K ohms +5%, 1/8 w.
R5 3R151P682J Composition: 6.8K ohms +5%, 1/8 w.
A3 FILTER BOARD
19C327735G1
--------- CAPACITORS - - = = = = = = = =
Cl 19A134162P3 Variable, ceramic: approx 3.5 to 20 pf; sim to
Erie Style 513-001.
c2 19A116114P1 Ceramic: 1 pf +10%, 100 VDCW; temp coef O PPM.
c3 19A134162P3 Variable, ceramic: approx 3.5 to 20 pf; sim to
Erie Style 513-001.
c4 19A116114P4 Ceramic: 1.5 pf +5%, 100 VDCW; temp coef O PPM.
C5 19A134162P3 Variable, ceramic: approx 3.5 to 20 pf; sim to
Erie Style 513-001.
---------- CAPACITORS - - = = = = = = =
c1l 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121 SPECIAL.
---------- INDUCTORS - - = = = = = = =
L7 19B216441G3 Helical resomator. (Part of Z29). Includes:
19C311727P1 Tuning slug.
L8 19B216441G12 Helical resonator. (Part of Z30). Includes:
19C311727P1 Tuning slug.
L26 19B216441Gl6 Helical resonator. (Part of Z26). Includes:
19C311727P1 Tuning slug.
L27 19B216441G17 Helical resonator. (Part of Z28). Includes:
19C311727P1 Tuning slug.
------- HELICAL RESONATORS - - - - - - -
726 Consists of L26 and 19C327717Gl can.
Z28 Consists of L27 and 19C327717Gl can.
z29 Consists of L7 and 19C327717Gl can.
Z30 Consists of L8 and 19C327717Gl can.
--------- MISCELLANEOUS - - - - = = - =
4035306P11 Washer, fiber. (Used with Q2 on A2).
19B227856P1 Shield.

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 descriptions of parts

affected by these revisions,

REV, A - Receiver Front End 19D317295G9

To improve sensitivity.
Changed Cl1 on Al5,
Changed C2 and C3 on Al4,
Changed R1 on Al3.

REV, B - To improve tuning,

Deleted C2, C3 and changed Rl on

Al5 as shown,

Schematic Diagram was:

)

Jeces | 2c2
LI Cl
[ ]
Se o
Cc3
c8
(] L)
2 ] D G
I Cc7 \CRI |
REV, C - To imprave tuning,

Changed C1 and C2 on Al3,
Added R1 to Al4.
Changed design of L1 on Al5.

To standardize assemblies added
?Ai“;:o Filter Board 19C321453G1l

REV. D -

| &
TO 30! |
(ANTENNA) |
TO 302
wnD) 1 _ _
£26 27

MIXER
Al12/A15

OMa

JUMPER

l
J il

7.0v0DC
DECOUPLED SUPPLY

MIXER CJTPUT
(TO XTAL FILTER/
COUPLING NETWORY.)

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACH
REVISION LETTER

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
PLI9C317295G8 D

PLI9C31729569 D

MULT INPUT
(TO COMPENSATOR'

ALL RESISTORS ARE 1/8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=I000 OHMS OR MEG = 1,000,000 OHMS
CAPACITOR VALUES IN

TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF = MICROFARADS. INDUCTANCE VALLES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS QR H=HENRYS.

cs Lce
’[75 T .owr
MULT
Al3
Ql 8
L
L¢3 <&R2
T 1000 ?390
—<C9 ci2
180| “[.oIWF
L -
P B -
= +7.5VDC

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART

A PRESENT ON 19C317295G8 (A12) ONLY
B PRESENT ON 19C3172956G9 (AIS) ONLY

(19C321481, Rev. 7)

COMPONENT

(19C321448, Sh. 2, Rev. 0)
(19321448, Sh. 3, Rev. 0)

SOLDER SIDE

(19321448, Sh, 2, Rev, 0)

TRANSISTOR LEAD IDENTIFICATION

FOR QI — AI3
FLAT B D
c E
G S
E o
g OR CASE
IN- LINE TRIANGULAR

VIEW FROM CASE END

NOTE. LEAD ARRANGEMENT, AND NOT
CASE SHAPF, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.
TAB INDICATES EMITTER LEAD.

FOR QI - Al2/AI5

Al4

SIDE VIEW

=D

PARTIAL

SECTION B-B

ROTATED 90° CCW

COMPONENT SIDE

SECTION D-D
COMPONENT SIDE

(19321439, Sh. 2, Rev. 1)
(19C321439, Sh. 3, Rev. 1)

(19C321449, Sh. 2, Rev. 2)
(19C321449, Sh. 3, Rev. 2)

PARTIAL
SECTION A-A

LI

Ql

N2

ROTATED 90° CCW

_ 4——— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

““4—— RUNS ON COMPONENT SIDE

BOTTOM VIEW

|I'H
i~
_L_./J\\__J

—

,——A

(19321439, Sh. 2, Rev. 1)
(19C321449, Sh. 2, Rev. 2)
(19C321250, Sh. 2, Rev. 0)

Al2 /AIS

COMPONENT SIDE

(19321250, Sh. 2, Rev. 0)
(19321250, Sh. 3, Rev. 0)

(19D423645, Rev. 2)

LBI4780

TOP VIEW
2 Y )

Wﬁ

Y
A

- m ~ m ~ m o0

'8

VIEW AT C

LI

cs

g START

ROTATED 90° CCW

SERVICE SHEET
RECEIVER FRONT END
19C317295G9 (A334/A335)
REVISION D
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