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SPECIFICATIONS *

FCC Filing Designation:

ET-60-D

Frequency Range: 406-420 & 406-420 &
450-470 MC 450-470 MC

35 watts minimum 60 watts minimum
(20 watts minimum

in 6-volt systems)

Power Output:

Crystal Multiplication Factor: 36 36

0.0005% (-30°C to +60°C)

Frequency Stability:

Modulation: Adjustable from O to +15 KC swing with
instantaneous modulation limiting.

Audio Frequency Characteristics: Within +1 db to -3 db of a 6 db/octave
. pre-emphasis from 300 to 3000 cps per

EIA standards. Post limiter filter per

FCC and EIA.

Distortion: Less than 5%

Tubes & Transistors: Transmitter with no Options:

3 tubes
8 silicon transistors
4 diodes & 2 varactors

a-09-11 ¥ a-6s-13

0.2%

Maximum Frequency Spacing:

Duty Cycle: Mobile- . 20% transmit (one minute transmit,
four minutes off)

Station- Continuous

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

GENERAL (5 ELECTRIC
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No one should be permitted to handle any portion of the equip-
ment that is supplied with high voltage; or to connect any ex-
ternal apparatus to the units while the units are supplied with
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LBI-3778

DESCRIPTION

The MASTR Prgoress Line FM Transmitters Types ET-59-D and ET-60-D
are crystal-controlled, phase-modulated transmitters designed for one-,
two-, or four-frequency operation within the 406-420 and 450-470 mega--
cycle bands. The transmitters consist of the following modules:

amplifier and multiplier stages,

e Multipliers, IPA and power amplifier stages,

® Optional transistorized Channel Guard Board.

oy,

All input leads to the transmitters are individually filtered by
the 20-pin feed-through by-pass connector J101l. The output passes
through a two-section, band-pass filter, followed by a low-pass filter.
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Figure 1 - Transmitter Block Diagram

CIRCUIT ANALYSIS

Eight silicon transistors and only three tubes are used in the
transmitters. The frequency of the crystals used ranges from 11.25 to
11.67 and 12.5 to 13.05 megacycles, and the crystal frequency is multi-
plied 36 times.

A centralized metering jack (J102) is provided for use with General
Electric Test Set 4EX3A10. The Test Set meters the multiplier, ampli-
fier and PA stages as well as filament and regulated supply voltages.
The metering jack also provides access to audio, microphone and push-
to-talk leads.

4

e Transistorized Exciter Board, with audio, oscillator, modulator,



LBI-3778 CIRCUIT ANALYSIS

POWER INPUTS

The following supply voltages are connected from the power supply
to the transmitter through the 20-pin by-pass connector J101:

Pin 3 - Filament voltage

Pin 4 - +300 volts MULT & IPA B+

Pin 5 - PA B+

Pin 8 - -45 volts bias

Pin 14 - +10 volts for Channel Guard option

Pin 15 - -20 volts for Exciter Board

NOTE

The PA B-plus voltage will vary due to the different power supplies
used (both mobile and station), and due to the power input limita-
tions of different services. Refer to the PA Plate Voltage Chart on
the Transmitter Schematic Diagram for the different operating con-
ditions.

OSCILLATOR

A transistorized Colpitts oscillator (Q3) is used in the transmit-
ter. The oscillator crystal is thermistor-compensated at both ends of
the temperature range to provide instant frequency compensation, with
a frequency stability of *.0005% without crystal ovens or warmers.

In single-frequency transmitters, a jumper (from Hl to H2) connects
the F1 crystal keying lead to ground to forward bias diode CR3. Forward
biasing the diode reduces its impedance, and the crystal frequency is
applied to the base of oscillator Q3. Feedback for the oscillator is
developed across C34/C35. The oscillator output is coupled through an
impedance matching emitter-follower amplifier stage (Q4) to the phase
modulator.

In multi-frequency transmitters, the single oscillator transistor
is used, and up to three additional crystal circuits, identical to the
Fl crystal circuit, can be added. The keying jumper is removed and the
proper crystal frequency is selected by switching the crystal keying
lead to ground by means of a frequency selector switch on the Control
Unit.



CIRCUIT ANALYSIS LBI-3778

AUDIO AMPLIFIERS AND LIMITER

An audio signal from the microphone is coupled through Cl to the
base of Class A audio amplifier Ql. The design of the microphone, in
conjunction with C2 and R3, produces a 6-db audio pre-emphasis. RF de-
coupling is provided by C75.

The amplified audio signal is RC coupled to the diode limiters,
CR1 and CR2. These diodes operate in series and are normally in a for-
ward conducting state. An audio signal of sufficient amplitude to
cause limiting takes the diodes out of conduction, so that one diode
conducts only on positive cycles and the other conducts only on nega-
tive cycles.

Following the limiter stage is a second Class A amplifier, Q2.
The output of Q2 is coupled through MOD ADJUST potentiometer R12 to a
combined post-limiter filter and de-emphasis network. This network
consists of R15, R16, R17, C4, C7 and C8/C9. The output of the filter
and de-emphasis network is applied directly to the phase modulator.

PHASE MODULATOR

The phase modulator uses varactor CV1 (voltage variable capacitor)
in series with tuneable coil L1/L2. This network appears as a series-
resonant circuit to the RF output of the oscillator. An audio signal
applied to the modulator varies the bias of CV1l, resulting in a phase-
modulated output. The output of the modulator is coupled through
blocking capacitor C41/C45 to the base of the second amplifier. For
Channel Guard transmitters, a second modulator stage (L3/L4 and CV2)
is cascaded with the first modulator. The output of the Channel Guard
encoder is fed through CHANNEL GUARD MOD ADJUST R34 to the tone modu-
lator stage.

AMPLIFIERS AND 1ST AND 2ND MULTIPLIERS

The second amplifier (Q5) isolates the modulator from the loading
effects of the first amplifier and provides amplification. The output
is DC coupled to the first multiplier.

Following Q5 are two inductively coupled Class C, common-emitter
multiplier stages (Q6 and Q7). Q6 is a tripler, with collector tank T1
tuned to three times the crystal frequency. Metering resistor R37 is
for metering the MULT-1 stage at centralized metering jack J102.

Q7 operates as a doubler stage, with collector tank T3 tuned to
six times the crystal frequency. Resistor R39 is for metering the
MULT-2 stage at J102. The output of Q7 is inductively coupled through
T3 and T4 to amplifier Q8. In 45-470 megacycle transmitters, capacitor
C58 provides some high-side capacitive coupling.

Third amplifier Q8 is a neutralized straight-through amplifier.
Feedback through C65 from the output link on T5 provides neutralization.
This stage is metered at J102-3 across R43. The output is coupled to
the grid tank of multiplier V101.
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3RD MULTIPLIER

The output of the transistorized Exciter is coupled by a short
length of RF cable to the grid tank (Z101/Z102) of beam pentode V101l.
This stage operates as a doubler with the plate tank tuned to twelve
times the crystal frequency.

Bias voltage (approximately -18 volts) is supplied to the grid of
V101l through R108 to protect the tube against loss of drive. Grid
voltage is metered by metering network R105 and R106 with a residual
reading of approximately 0.18 volts without any drive, caused by fixed
bias voltage to the grid of V10l. The plate tank is tuned by C104 with
plate voltage supplied through L101.

IPA AND TRIPLER

The output of the MULT-3 stage is coupled by a pi-network con-
sisting of C104, L102/L103 and C107/C108 to the grid of the IPA, a
compactron beam power amplifier.

Approximately 45 volts of bias voltage is supplied to the grid of
V102 through R112 and a tap on L102/L103 to protect the stage against
loss of drive. A residual reading of 0.28 volt without any drive to
the stage indicates the presence of fixed bias. Grid voltage and the
tripler varactor bias voltage are metered simultaneously at J201-5.

The IPA plate tank is tuned by Cl115, and plate voltage is supplied
through L105. The stage is neutralized by C110.

RF from the IPA is coupled through C118/C1l19 to a passive tripler
stage. The tripler consists of three tuned stages (Cl115 & L107/L108,
Cl121 & L110/L111, and C122 & L112/L113) which are coupled together
through the common impedance of varactor CV101.

The IPA output is fed to the tripler, where the first tuned stage
resonates at the fundamental frequency. The second tuned circuit (an
"jdler" circuit) is tuned to twice the input signal, and mixes with
the input signal to produce the desired third harmonic (or operating
frequency). The third tuned circuit is tuned to the operating frequency.

POWER AMPLIFIER

Drive from the tripler stage is link-coupled to the grid circuit
of V103 through L115 and L116. V103 is a coaxial element, conduction-
cooled beam power tetrode operating as a neutralized Class C amplifier.

The grid line L127/L128 of V103 is series-tuned by C130 with 20
volts of protective bias supplied through L117 and grid bias resistors
R103 and R129. PA grid current is metered across resistor R103 at
J102-6 and J102-14.
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Neutralization is provided by a fixed series screen inductance
(the fingers on the screen by-pass ring) and the screen by-pass capaci-
tors C135, C136, C138 and C140.

The PA Plate tank circuit is comprised of Cl145 (the plate tank
tuning flap), L119/L120 (the copper-plated heat sink on the plate of
V103), and mechanically constructed capacitor (with mica dielectric)
Cl43. The plate voltage is supplied through choke L122, which is
connected to feed-through capacitor Cl42.

The PA screen voltage is controlled by OUTPUT CONTROL potentio-
meter R124 which is in series with R123/R126 in the screen supply
circuit. With the OUTPUT CONTROL fully counterclockwise, the plate
dissipation of V103 is reduced below the rated tube limit for tuning
the power amplifier stage.

Plate current is metered from J102-1 to J102-9 across metering
resistor R102 in high-power units. In medium-power units, R101 is
added in series with R102.

WARNING

The meter leads are at plate potential (high B-plus) when
metering the PA Plate.

The output of V103 is link-coupled to band-pass filter FL101/FL102
consisting of two inductively coupled helical resonators. C1/C2 and
C3/C4 are the output tuning capacitors. L5/L6, C5 and C6 form an addi-
tional low-pass filter section. The RF output is fed through J103 to
the antenna changeover relay located on the front of the system frame.

An RF sniffer circuit (CRl, C7, and Rl) provides for measuring
the relative power output at J102-11. When troubleshooting the trans-
mitter, components of the low-pass filter and RF sniffer circuit can be
checked by removing the plate on the bottom of the filter casing.

CHANNEL GUARD ENCODER (G101)

The Channel Guard Encoder is assembled on a printed wiring board
that mounts on the underside of the MASTR transmitter. The encoder is
supplied by a regulated -10 volts and a regulated -20 volts. The 10-
volt supply is applied to Q1 and Q2 continuously (even in the STANDBY
position), and the 20 volts is applied to Q3 and Q4 only when the trans-
mitter is keyed.

Transistors Ql and Q2 with reed FL1 are the tone oscillator por-
tion of the circuit. The reed is. resonant at the desired tone frequency.
Clipping diodes CR1 and CR2 shape the output of the oscillator circuit
into a square wave, which is coupled through the Channel Guard TONE
ADJUST (R12) to the base of Q3. Rl2 will not require adjustment unless
the Channel Guard tone frequency is changed. Then R12 must be set to
the new reed frequency.
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Q3 and Q4 form a two-section low-pass filter that removes the dis-

tortion in the square wave and produces a sine wave output. The square
wave oscillator output is a constant amplitude, which makes the encoder
less sensitive to shock and vibration. The encoder tone is fed to the
tone modulator on the Exciter Board through Channel Guard MOD ADJ R34.

The channel can be monitored by moving the CHANNEL GUARD-OFF

switch on the Control Unit to the OFF position (or by removing the
microphone or handset from the optional hang-up bracket).

NOTE

If the Two-Way Radio is mounted vertically or at an angle of
over 45°, rotate the encoder reed 90° in its mounting bracket
so that the label with the G-E Part Number is facing the rear
of the Two-Way Radio. See Figure 3 for location of the en-
coder reed.

MAINTENANCE
DISASSEMBLY
To service the transmitter from To service the transmitter from
the top -- to bottom --
1. Pull locking handle down and 1. Pull locking handle down and

pull radio about one inch pull radio out of mounting frame.
out of mounting frame.

Pry up cover at rear of 2. Remove the two screws in bottom
transmitter. cover, and pry up at back of
transmitter.

Slide cover back and 1lift off. 3. Slide cover back and 1lift off.

To remove transmitter from system frame --

1'

2.

Loosen the two retaining screws in the front casting (see Figure 2)
and pull casting away from the system frame.

Remove the four screws in the back cover.

Remove the two screws holding the transmitter at each end of the
system frame.

Disconnect the antenna jack in front of the transmitter and the
20-pin feed-thru connector at the back of the transmitter, and
slide the unit out of the system frame.



MAINTENANCE

MOUNTING
FRAME

METERING
JACK

SCREW
~ HOLDING
TUBE SHIELDS

RETAINING SCREWS
FOR
FRONT CASTING
(1 EACH SIDE)

ENCODER
REED

LOCKING
HANDLE

Figure 2 - Top Cover Removed

TUBE REPLACEMENT

WARNING

Figure 3 - Bottom Cover Removed

LBI-3778

Before replacing tubes, remove all power from the unit so that

the transmitter cannot be keyed.
power plug P504. In stations,
and discharge filter capacitors.

In mobile units, disconnect

turn off the main line switch

To replace 3rd Multiplier and IPA Tubes (V101 & V102)

Loosen the two screws holding tube shield to heatsink,

and pull

off tube shield. Then carefully work the tube out of its socket.
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To replace Power Amplifier V103:

HEATSINK7

PLATE — ||

LINE
SCREWS <

V103 —_

SCREEN _=——>

RING f& E—

Figure 4 - PA Plate Box With Cover Removed
Make sure that all power is removed from the unit.

Remove the top cover on the AMPL PLATE box (fig. 4). Allow the
transmitter to cool if necessary.

Remove the three Phillips-head screws in the plate line, starting
with the two screws nearest tube socket. Lift off the top section
of the plate line. Next, slide the bottom section toward the

AMPL PLATE tuning adjustment and 1lift it out of the AMPL PLATE box.

Carefully work the tube out of its socket.
Use a screwdriver to bend the screen ring contacts out toward the

center of the tube socket so that all contacts will touch the
base of the tube.

-CAUTION !

Extreme care should be taken during PA tube replacement to
avoid damaging the screen ring contacts.

Replace the tube by hand, making sure that it is fully seated in
the socket and that all screen ring contacts are touching the tube.

Replace the plate lines, tightening the screw nearest the heat-
sink first. Then replace the top cover of AMPL PLATE box.

Realign the transmitter.



MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R12) was adjusted to the proper setting before
shipment and should not normally require readjustment. This setting
permits approximately 75% modulation for the average voice level,

The audio peaks which would cause overmodulation are clipped by the
modulation limiter. The limiter. in conjunction with the de-emphasis
network, instantaneously limits the slope of the audio wave to the
modulator. thereby preventing overmodulation while preserving intel-
ligibility.

TEST EQUIPMENT
1. An audio oscillator
2. A frequency modulation monitor
3. An output meter or a VTVM
4. G-E Test Set Model 4EX3A10
PROCEDURE

1. Connect the audio oscillator and the meter across audio input
terminals J5 (Green-Hi) and J6 (Black-Lo) on G-E Test Set or
across J1 (Mike High) and J2 (Mike Low) on the Exciter Board.

2. Apply a 0.75-volt signal at 1000 cps to Test Set or across J1
and J2 on Exciter Board.

3. For transmitters without Channel Guard, set the MOD ADJUST (R12)
for a 13 kilocycle swing with the deviation polarity which
gives the highest reading as indicated on the frequency modu-
lation monitor.

4, For transmitters with Channel Guard, set the Channel Guard
MOD ADJUST (R34) for 1.5 KC tone deviation. Then repeak L1/12
and L3/L4 as shown in Step 1 of Transmitter Alignment Pro-
cedure. Reset tone deviation to 1.5 KC deviation. Remove
the tone to the transmitter by unplugging leads to J7 and J8
on Exciter Board, or by switching to a non-Channel Guard fre-
quency in multifrequency units. Next, apply a 1.0 volt sig-
nal at 1000 cps and set MOD ADJUST (R12) for 11.5 KC deviation
(13 KC minus 1.5 KC tone deviation).

AMPL
GRID

OUTPUT
CONTROL

METERING JACK

J102
CENTRALIZED

|

(BLUE) (WHITE) (GREEN)

T4 T5 T3 R12
MOD ADJ

For multifrequency transmitters, set the deviation as des-
cribed in Steps 3 or 4 on the channel producing the largest
amount of deviation. ’

PA POWER INPUT

For FCC purposes, the PA power input can be determined by measuring
the PA Plate voltage and the plate current indication, and using the
following formula:

Plate Voltage x Plate Current Indication
3.5

ET-569-D: Pi

Plate Voltage x Plate Current Indication
2,89

ET-60-D: Pi

Where:
P; is the power input in watts.

Plate voltage is measured with G-E Test Set in position G,
using the 1000-volt scale (or measured from J102-1 to -16
with multimeter).

Plate current indication is measured with G-E Test Set in
Position G, using the TEST 1 scale (or measured from J102-1
to -9 with multimeter).

3.5 or 2.59 is the value of the plate current metering resistor
in ohms.

¢ LA 4

CAUTION

AUTALE INSIDE BOX

o —

C104

R12
CHAN GUARD
TONE ADJ

JOULNGD

(Y1 SNid NO 8

MULT-3 T1
GRID

(RED) (YELLOW) CHAN GD

T2 R34 L3/L4 L1/12
(BLACK)

MOD ADJ

EQUIPMENT REQUIRED

L

TRANSMITTER ALIGNMENT

General Electric Test Set Model 4EX3A10 (TM1l or TM12),
meter with a 1l-volt scale.

PRELIMINARY CHECKS AND ADJUSTMENTS

L.

2.

6,

Place crystal (operating frequency + 36)

Set crystal trimmer C1l0 to mid-capacity.

Station Test Meter Panel. or a 20,000 ohms-per-volt Multi-

in crystal socket XY1.

If multi-frequency transmitter, set all trimmers to mid-capacity and

tune transmitter on channel with the lowest frequency (except for Steps 15 and 16).

Turn OUTPUT CONTROL (R124) fully counterclockwise.

Connect Test Set Model 4EX3A10 to the Transmitter Centralized Metering Jack J102.

If using Multimeter, connect

the positive lead to J102-16 (Ground), except where indicated.

For a large change in frequency or a badly misaligned transmitter, set the slugs in the Exciter coils at the bottom

of the coil form, and the slug of Z101/Z102 at the top of the coil form.
the stud is even with the top of the case.

Then

All adjustments are made with the transmitter keyed.

ALIGNMENT PROCEDURE

Tune AMPL PLATE counterclockwise until

turn C121. C122 and OUTPUT TUNING -1 and -2 fully counterclockwise.

LBI-3778
METERING POSITION TYPICAL
Multimeter METER
STEP |4EX3A10 - at J102 TUNING CONTROL READING PROCEDURE
FOR MULTI-FREQUENCY UNITS ONLY
15. F Pin 14 (+) AMPL GRID See Pro- |After completing Steps 1 thru 14 using the lowest channel
PA GRID Pin 6 (-) (C130) cedure frequency, alternately switch from the highest to the
lowest frequency and tune AMPL GRID for equal meter read-
ings.
16. H Pin 11 OUTPUT TUNING-1 See Pro- |Alternately switch from the highest to the lowest fre-
REL PWR and AMPL PLATE cedure quency and tune OUTPUT TUNING-1 and AMPL PLATE for equal
ouT meter readings.
FREQUENCY ADJUSTMENT
17. With no modulation, adjust crystal trimmers C10, C16,
C22 or (C28 as required. Next, refer to the MODULATION
ADJUSTMENT.

METERING POSITION TYPICAL
Multimeter METER
STEP |[4EX3A10 - at J102 TUNING CONTROL READING PROCEDURE
EXCITER BOARD
1. A Pin 10 L1/L2 (and L3/L4 0.7 v Tuning the modulator is a critical adjustment. Carefully
(MULT-1) with Channel Guard) | (0.5 v tune L1/1L2 for maximum meter reading. For transmitters with
Minimum) |Channel Guard, alternately tune L1/L2 and L3/L4 for maximum
meter reading.
2, A Pin 10 T1 See Pro- |Tune Tl for a small peak in meter reading (not required un-
(MULT-1) cedure less changing frequency).

3. B Pin 2 T2, Tl and T3 0.65 v Tune T2 and then T1 for maximum meter reading. Then tune T3
(MULT-2) (0.5 v for minimum meter reading (not required unless changing
Minimum) | frequency).

4. C Pin 3 T4, T3 and T5 0.65 v Tune T4 and then T3 for a maximum meter reading. Then tune

(AMPL~3) (0.5 v T5 for minimum meter reading (not required unless changing
Minimum) | frequency).
MULT-3, IPA AND POWER AMPLIFIER
5. D Pin 4 MULT-3 GRID 0.6 v Tune MULT-3 GRID for maximum meter reading.
(MULT-3) (z101/7102) (0.5 v
Minimum)
6. c Pin 3 T4 Maximum Retune T4 for maximum meter reading.
(AMPL~3)
7. D Pin 4 MULT-3 GRID Maximum Retune MULT-3 Grid for maximum meter reading.
(MULT-3) (Z2101/7102)
8. E Pin 5 IPA GRID Maximum Tune IPA GRID for maximum meter reading. Then tune C115 for
(MULT-4) (C104) & C115 maximum meter reading (not required unless changing frequency).
9, E Pin 5 Cc121 % c122 See Pro- | Tune C1l21 clockwise until meter reading drops abruptly. Then
(MULT-4) cedure turn C122 clockwise for a change in meter reading. This step
is not required unless changing frequency.
10, F Pin 14 (+) AMPL GRID See Pro- | Tune AMPL GRID for maximum meter reading. Then retune C115,
PA GRID Pin 6 (=) (C130) & cedure C121, C122 and AMPL GRID in that order until no further in-
€cil5,; €121 crease in meter reading is noted.
& C122
11. G WARNING Minimum Tune AMPL PLATE for a dip in meter reading (not required un-
PA PLATE High B+ on Pins 1 & 9 less changing frequency).
Pin 1 (+) AMPL PLATE
Pin 9 (-)
12, H Pin 11 OUTPUT TUNING Maximum Alternately tune OUTPUT TUNING -1 and -2 and AMPL PLATE in
REL PWR -1 & -2 and that order for maximum meter reading.
ouT AMPL PLATE
13. G Pin 1 (+4) OUTPUT CONTROL See Pro- |Adjust OUTPUT CONTROL for a meter reading of 0.7 volt (0.6
PA PLATE | Pin 9 (-) (R124) cedure volt for continuous duty stations).
(See note
1)
14. Repeat Steps 12, 13 and 10 in that order

NOTE 1 - In some services, FCC regulations

NOTE 2 -

NOTE 3 -

rated power input to the PA Plate

1. In station applications, make
taps are set for the PA Plate
nance Manual for Power Supply

do not permit the

circuit.

use of full

In such cases:

sure that the power transformer
voltage shown in the Mainte-

Model 4EP38A10.

2. In mobile applications, make sure that the transformer taps
are set as shown in the Maintenance Manual for the 4EP37B10,

4EP37C10 or 4EP37D10.

3. Adjust the OUTPUT CONTROL for the meter reading shown in the

following chart.

XMTR MEASURED METER
TYPE PLATE VOLTAGE READING
For 60-Watt ET-59-D 275 to 305 VDC 0.7 VDC
Input (see Note 2)
For 120-Watt ET-60-D 460 to 510 VDC 0.64
Input (see Note 3)

If the plate voltage is not within the 275 to 305-volt limit,

find the OUTPUT CONTROL setting by dividing 210 by the measured

plate voltage.

Meter reading in volts =

210

Measured Plate Voltage

If the Plate Voltage is not within the 460 to 510-volt limit,

find the OUTPUT CONTROL setting by dividing 311 by the measured

plate voltage.

Meter reading in volts =

311

Measured Plate Voltage

ALIGNMENT PROCEDURE

406 — 470 MC, 35 & 60-WATT MASTR
TRANSMITTER MODELS 4ET59D10-21 &
MODELS 4ET60D10-21

Issue 1 9



LBI-3778 TEST PROCEDURES Z, Key transmitter and check wattmeter for minimum reading as shown in power output chart on NOTES:
B . Transmitter Schematic Diagram. 1. On units supplied with Channel Guard, the Phase Modulator Tuning should be peaked carefully to insure proper
These Test Procedures are designed to assist you in localized, Once a defect is pin-pointed, refer to the ''Ser- performance, (Refer to Steps 1 and 2 in the Transmitter Alignment Chart),
SERVICE CHECK ' s )
servicing a transmitter that is operating--but not properly. vice Clheold® snd Phe additions] corsavtive mansmee o bneladed 2. The Tone Deviation Test Procedures should be repeated everytime the Tone Frequency is changed.
Refer to Service Hints on Transmitter Troubleshooting Procedure, SERVICE CHECK
Problems encountered could be low power output, low B plus, inthe Transmitter Troubleshooting Procedure. Before start- If the 1.5 KC deviation is not obtainable when adjusting R34, adjust R12 until 0,75 is obtained.
tone and voice deviation, defective audio sensitivity and modu- ing with the Transmitter Test Procedures, be sure the trans- STEP 2
| STEP 3
lator adjust control set too high, By following the sequence mitter is tuned and aligned to the proper operating fre
. quency,
TONE DEVIATION WITH CHANNEL GUARD VOICE DEVIATION AND SYMMETRY
of test steps starting with Step 1, the defect can be quickly TEST PROCEDURE TEST PROCEDURE
TEST EQUIPMENT REQUIRED o . 1. Unplug the High ?nd Low Mike lea.ds from the Exciter Board Jacks J1 and J2.
1. Setup Deviation Meter and monitor output of transmitter as shown below: ' Z. Connect test equipment to transmitter as shown below:
for test hookup as shown: ‘
1, Wattmeter similar to: 2, VTVM similar to: 3. Audio Generator similar to: 4, Deviation Meter \ / \;
‘ similar to:
Bird #43 Triplett 7850 Heath #£1G-72 Measurements 7140 ~— ANTENNA
Jones #£ 711N Heath 7£1M-21 Lampkin 7£205A i;
! 5.  Multimeter similar to
<—ANTENNA
~
G-E METERING TEST SET MODEL 4EX3A10 or
Triplett #631 or 2
20,000 ohms-per-volt voltmeter ~ o O
STEP 1 - g
Yy =
4 o
POWER MEASUREMENT INPUT bl AUDIO GENERATOR
TEST PROCEDURE DEVIATION METER
iy B672 ONSIDE)
1, Connect transmitter output to wattmeter as shown below, using a low-loss coaxial cable between the antenna e 3 Set the generator output to 0.75 VOLTS RMS and frequency to 1 KC,
jack and wattmevter. RG-303/U is recommended for accurate power output readings, DEVIATION METER 4, Key the transmitter and adjust Deviation Meter to carrier frequency.
4
" 5, Deviation reading should be *13 KC, 13 KC
6. Adjust "Modulation Adjust Control" R12 until deviation reads 13 KC \ \ I ,/
2, Unplug the MIC HI terminal from J1 on Transmitter Exciter Board. on plus (+) or minus (-) deviation, whichever is greater, This adjust- DEVIATION METER
ANTENNA ment should be made with the correct level of tone applied on Channel
OUTPUT \ 3. Key transmitter and check for 1. 5-KC deviation, If reading is low or high, adjust Channel Guard Guard transmitters,

MOD ADJUST (R34) for a reading of 0. 75 KC,
NOTES: __MASTR transmitters are adjusted for 13 KC deviation at the factory.
NOTES: The factory adjustment will prevent the transmitter from deviating
. more than 15 KC under the worst conditions of frequency, voltage
The Channel Guard MOD ADJUST (R34) may be adjusted for deviations up to 2,4 KC for tone frequencies and temperature, ‘
from 71.9 cps to 82.5 cps, and deviations up to 3.0 KC for all tone frequencies above 82,5 cps.

&

If the deviation reading plus (+) and minus (-) differs by more than 1,5 KC, check the following:

o0
: 0@
“es
Qoo
.00
o0

o0

COAX o ”ims‘?p:~ — - N . L:5-KC 1. Recheck Step 1 as shown in the Transmitter Alignment Chart,

DEVIATION METER ‘ AL 2. Check Audio Sensitivity by reducing generator output until deviation
WATTMETER h ; g falls to 10 KC., Voltage should be LESS than 100 millivolts.

METER
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LBI-3778

STEP 1-QUICKCHECKS

CHECK VOLTAGES AT CENTRALIZED METERING JACK J102
POWER Multimeter = pin numbers
OUTPUT GE Test Set = A-G positions PROBABLE DEFECT L 12.5-13.033 MHZ ! 37.5-39.1 MHZ 3l 75-78.3 MHZ Sl 150-156.6 MHZ | 450-470 MHZ s|
, 11.3-11.67 MHZ 33.8-35 MHZ 'I 67.6-70 MHZ " 135.2-140 MHZ | 406 -420MHZ
Pins Pins Pins Pins Pins Pins Pins
10 & 16 2 & 16 3 & 16 4 & 16 8 & 16 6 & 14 1&9 VIOl vio2 VvIO3
A B C D E F G Ql Q2 , Q3 Q4 Q5 Q6 Q7 Q8 8106 8156 8072
AUDIO AMP AUDIO AMP ¢ 0sC AMPL-| MOD AMPL-2 MULT-| MULT-2 AMPL-3 MULT-3 I PA PA
0 0 0 0 0.18 v 0.28 v 0 Low Defective Q3-Q6 or Lile
Modulator (see Note A) GRD G"D SHPROX 02 WATTS , "d”s I tlb
RING
0 over czhﬁgzg cvi (_ cv2 I . 't 10DE Li20 Jio3
1.0 v 0 0 0.18 v 0.28 v 0 Low Shorted Q5 or open Q6 AwDIO Wo FRes L S —@T‘ ™ 2102 | NETwORE ey ) g4 Tm:’—" e [
0scC 11.3 -13.033 MHZ GUARD M M L w3
0 or 1000 HZ 1
over MULT-I MULT-2 AMPL-3 MULT-3
0 0.70 v 1.0 v 0 0.18 v 0.28 v 0 Low Defective Q7 e P:c;: 4102-10 J102-2 J102-3 Ji02-4 o
0 :‘go h + + FILTER + +
ov:: STEP 2 v gRes SR SR 20v] 3 Ra0 oA PLATE
0 0.70 v 0.65 v 1.0 v 0.18 v 0.28 v 0 Low Defective Q8 CHECK TYPICAL DC VOLTAGES -9 - - - - +300 v Jioz-6 Jioz-i Jtoz=H
EQUIPMENT REQUIRED
0 0.70 v 0.65 v low 0.18 v 0.28 v 0 Low Open filament on 8106, ® GE TEST MODEL 4Ex3410 20 Vo SUPRLY
open coax ® 20,000 OHM-PER-VOLT METER
V] 0.70 v 0.65 v 0.7 v 0.75 v 0.28 v 0 Low Open filament on 8156
0 0.70 v 0.65 v 0.7 v 0.75 v 0.75 v 0 0 Open filament on 8072
0 0.70 v 0.65 v 0.7 v 0.75 v 0.5 v 0 (1] If no peak at position "E" \
when tuning C115, bad STEP 3
ultiplier diod VTVM-AC
TRtTpTTeY o CHECK AUDIO AC vou'AeEs—-)
0 0.72 v 0.65 v 0.7 v 0.75 v 0.75 v high Very Bad R123/R126, bad R124 EQUIPMENT REQUIRED SET AUDIO OSCILLATOR 52 VAC 0.19 VAC 1.7 VAC 0.34 VAC J102-16 JI02-16 4102-16 4102-16 J102-16 J102-14 JI02-16
Lo horted 8072 ’ ! ©® AUDIO OSCILLATOR AT 1000 HZ WITH 0 py J | 0 20y
° w shorte screen ®AC VTVM OUTPUT OF 75V. RMS. STEP 5 o T d l T T I f l
5 COMPONENT VOLTAGE CHECKS
E°‘2"‘E"T REQUIRED v-DC v-DC vV-0DC v-DC v-DC v-DC vV-DC
® GE TEST SET MODEL 4EX3AI0
Low 0.72 0.65 0. 0.75 0.75 0.70 W 8156 0 OR
M M i nY v | ov 0 v | Weak A% or 8072 STEP 4 * 20000 om-reR-vouT oc werer B TR T, RSN R AT e SR I T, RS ST et ek S, AP
» - - - - - - 2- - JI02-5 (MULT-4 - - -
Very AUDIO & OSC. WAVEFORMS » HORIZONTAL ;I»?:ung “a‘gu;r::)nox gn?ozul.zn (;aeu '{szai)x %’v?ozufn (:EMPALPg%ox ;L%JL; (a'gufppsa)ox snowg BE APPROX SHOULD BE APPROX SHOULD BE APPROX 0‘;{;’3&0""‘-3‘ “m
Erratic| 0.72 v 0.65 v 0.7 v 0.75 v 0.75 v high 0.70 v | Check contacts on screen by- EQUIPMENT _REQUIRED lscore SETTING 22 uerow Sz o LA 0.7 VDC 0.65 VDC 0.65 VDC 07 VvDC 0.70 VDC 05 VvDC 0.70 voC sow.
pass ring :OA:(?IISLOZSC(:IP.EL o VERTICAL 2 VOLT/DIV 50 MV/DIV 0.5 VOLT/DIV 0.2 VOLI/DIV (0.5 VDC MIN) (0.5 VDC MIN) (0.5 VDC MIN) (0.50 VDC MIN) (050 VDC MIN) (0.2 VDC MIN) gau;g# Tg:oglomss mzy'eﬁﬁmfox’éu
NOTE A --- Localize trouble by checking: -- IMPEDANCE.
. SET AUDIO OSCILLATOR LY
1. -20 volt DC supply at J102-12-16. AT 1000 HZ WITH
OUTPUT OF .75 V. RMS. ,\(
2. Measure 12.1 VDC across Q4 emitter resistor R31 (1500 ohms), then: \
(a) Remove crystal - a slight variation in R31 voltage reading indicates Q3 and Q4 stages ’\\
operating properly. RC-1462A
(b) If no voltage is measured, check keying leads CR3-CR6, Q3, Q4.
(c) With crystal removed, short Q5 base to emitter, A voltage reading above 1.0 volt indicates
Q5 and Q6 are operating properly. Defect may be in Modulator.
(a) If modulator is defective, check voltage variable diodes CV1 and CV2.

TROUBLE SHOOTING PROCEDURE

406 — 470 MHZ, 35 & 60-WATT TRANSMITTER
MODELS 4ET59D10-21 & 4ET60D10-21
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AlOI-All2 SIDE VIEW
’ = C132
5 4 G) | Cl47_(a
Tee € [=I =11
N @ ==
( \
cies 158; READINGS AT JIOI TAKEN
EXCITER READINGS TAKEN TO CHASSIS GROUND CI50_ CIS2 %4 GI9 E7 C56_C TO CHASSIS GROUND
7 [} i
TRANS | STOR EMITTER BASE COLLECTOR I f'r"»""\\g' e 7
+ ‘ nar G\ A= 5l CI53 CI55 CI59 ci5 - - "
- |+ - - [+ < -1-
I el | o o
Q! 6.5k 6.8k | 2u0k | 12k | 50K | 20K 4= 'O LIZ8;
3 6.2k | UK | 70Kk| 10k | 9.8k | 10K | i 2 = ==
Q3 oK [2.7K oK [ 2.7k 100 | 100 \ XVIO3 ] 3 1§ 1§
] K| 5K K | 2. 7K 700 | 100 3 , — 3 19K 19K
® 5K [2.7k | 70K [6.8k | 3.7k | 2.3K 5 oo >
[3 UK [3.2k | 3.7k | 2.3K 175 | 175 CI30 5 =) =)
0 5 X |2.9K 5K [ 2.7k | 1465 | u6b 7 = >
® 5K [2.7K 5K [ 2.7K 67 ] 67 8 50K 50K
9 oo oo
L2 =
—— I
EXCITER READINGS TAKEN TO 20 VOLT LINE (J15 BLUE LEAD) | = L
13 oo [==]
TRANS | STOR EMITTER BASE COLLECTOR 14 oo o
- [+ | - [+ — [+ > k B 55K 2.5K
QI N EY 60k | 35K L3 . : :3 ;'Z/’;é’:r;ﬁ'.i'.i
024 1K 1K 70K | 4.3K 14K 18K t
Q3 2.6K [ 2.5K 10K [5.5K 2 7K |5. 1K TOP VIEW ¥ I8 oo/30K | /15K
] T5K [T 5K | 26K |25 | 27K 5.1k OUTPUT CONTROL 19 ° o |
® 0] 0 70K | 3.2k | 8.2k [3.8K =) 20 S =)
. o =
gs 3:3 ?:g gk 3'2'( 2§§ Zé: /R,I_2_4 '\_ll H25 I\_/' % IST READING FOR SINGLE FREQ.
[3 7| o7 | W | W 2.6K] 5K e cl30 TN\ 2ND READING FOR MULTI-FREQ.
g GRID H30 ( < o |
\ J Jio2 |
= @ =/ 7 | |
= T 8l <[e| EXCITER
= Z10l ! -
= | 2102 ‘ AlOI-AllI2
(19C303483, Sh. 1, Rev. 4) Hgﬁs o o llo 9, \‘ RESISTANCE READINGS
(19C303483, Sh. 2, Rev. 4) Al o ALL READINGS ARE TYPICAL READINGS MEASURED
A o WITH A 20,000 OHM-PER-VOLT METER AND JIOI
XFLI A =200 DISCONNECTED. + OR — SIGNS SHOW METER
}OJ oy 2 LEAD GROUNDED, OUTPUT CONTROL FULLY COUNTER-
5 H3I A CLOCKWISE AND ALL TUBES IN THEIR SOCKETS.
=
. | | -, — I~ : . ¥
e @ o5 JIl v8 7 R e @ \ @ PTT g | M = FOR RE_ADINSS‘ OF:  USE SCALE:
: L 100-1K O X 10
CHANNEL GUARD READINGS MEASURED TO CHASSIS GROUND ooy = ‘
R HI IK-50K 8 | X 1,000
/4——— RUNS ON SOLDER SIDE R8 7 H;HZ . =1 | ¢bs |23 (| SO __ - . 50K - co { X 100,000
RUNS ON BOTH SIDES 5 Qe S
Ci e H..‘) rgG TRANSISTOR|  EMITTER BASE COLLECTOR \4
RUNS ON COMPONENT SIDE RoWYg | 9 HE A R e el cia3
’ X Q2 oo oo oo o0 | oo oo
R i TR T [ 2.7k |0.0K | 9.5k | 0K | 8.UK | 7.5K
¢ 3 [} 27K |B.oK 6K | 24K | 2.5K | 2.6K
+ - 10 - : — READINGS TAKEN FROM TUBE SOCKET PINS TO CHASSIS GROUND
> cs CHANNEL GUARD READINGS MEASURED ! ! VHZ? T THZ(-? Ri2a = W T | |
£ .‘4 TO -10 VOLT LINE (J5 ORANGE N 7% PIN | 2 3 4 | 5 | 8 i 7 8 9 10 I
c2 |c\&al ' LEAD) I [~ xviol 20K 0 46K 10 o o 32K 46K 0
™ RI H'I.I c3 . TRANSISTOR|  EMITTER BASE COLLECTOR | ! XV102 0 0 19 K 19K | ISK ' 0 24K 0 0 55K 24K
s 2— rel e e BT T - XV103 0 oo | ekiek® o | o | 18 | 25K | ekekX o oo | 2K/eK
Ql 200 | 200 ]
HI2o Cio 2 [Tx[T.% (3 [6.% | 15K [8.%K | o % READING DEPENDS ON METER POLARITY.
c7 Q3 o| o0 [0 [oo | oo | oo | CHANNEL GUARD ik
RIS Q4 co| co [co [co | oo | oo 2 J
LI24
ca B g6 GIOlI N
c ‘  I—
R9 13
A I - Al
R2 o]
4 Lo RTI cl4s
OUTLINE DIAGRAM RI2 RI7
©®© » ®
406 — 470 MHZ, 35 & 60-WATT TRANSMITTER — S
MODELS 4ET59D10-21 & 4ET60D10-21 CHANNEL GUARD

Glol iosinies s g
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- | PA TRIPLER P A.
0s¢ 0scC LOW _PASS LOW PASS OQSZE: AMQF;L‘I MOD AMglg-Z MgléT-l M%LJ,‘-Z A%%L‘?’ MULTVZ': oI?OUBLER M Vios
FILTER FILTER V102 XVI103
Ql Q2 3 Q4 ) XV10l1 X
CHANNEL GUARD ENCODER 1 EXCITER BOARD | 8106 8156 8072 N 7
GlOo! . FREQ. 4 FREQ.3 FREQ.2 FREQ. | AlOI-AlI2 : i [
[ Li2a
P30, I
riov | |
—_—— APl03 7
[— o 7106 crs Jpios cRa Ve cR3 Bl pa SED IN SINGLE FREQ = |
| FCRe 6 €33 3 5 ca7 ¥ N cz ¥ = 0% oy ot 88 Cla3
Shi 1000 1660 1000 o 2 (CHASSIS GRD) OV o ezlol 1000 | |
| 5600 by 7 R20 iya Iy ¢ vIvm h o v 42102 |
SR23 RS Gy <8200 gg , 022uF o 62K -20v 1€ -a0v 1€ -2ov 1€ -6.3v 1€ l 0820904451 —_——
| 62K lrqgy 12K iyd [Pkt I R26 R27 R24 R25 R22 R23 R20 | R2! R39 o ! r j | o3
| RIS " RTI A ce . 6800 15K 6800 15K 6800 15K 6800 15K > 62 pul | | |
) RI7 47UF - ° — v -
| +7ovh B v, BT o grok | A 180%_4-rasv Y 13 %pis2 — WA — p— —4 = p——— o Lo \ - | £ I
4 068 UF £ c Rie < 33 33 3 S8 cs8 ce5 47 -60v
5100 [+/50 € [°F) t RS 33U 1000 ofF e 1€ € —¢ S R30 R36 49 _PI09 SRAT 015 4 | L ] |
1€ +.1v l } in o 9.5V ci2 L 3900 3390 I¢ csesz — S " I fih | 8 T | <RI ’;es .
Vv - = S
| B2, 8 SR7 Ri2 -m.av % € mn ¥ id P Ti T2, & T3 T4 I€ T ! _@"' Pl = MO  LIT 2 o = | ¢ “l |
62007 1300 10K St Lo vls C NOT USED IN R35 100 €52 j p N Ace7 | | . wa L _J 35195 1 o o c1ad H2 |
| RIO énu T Y2 c38 CHAN. GD 68K ' 3 39 s 22 L ——> —f——— 39K 225 o] ¢ T |
3K 27K & %% B Sr Sea =)Lk ¢ 8000 Ya—h ca 'S * L3 . A T | Ra c oces T ! | ) T 2ciad |
| ) R25 24K 62 18K 33 . € -7avg -~ a T80 B = 4 7~ 56 css ‘°8‘ o(l: | a7 8 27 | | Acize 2 |
10K 39K -20v Ja P33 ¢ c37  c76 Ll L3 wcay 30 s
[ i P 3 s aro ele ot - 1Tieo Pa £ ITa o2y Y e | 020 <y ¢ e E ¢ ' ! yon! — | |
G L W og o o a2 ot i¢+°0) et S P S e T it S B T e e |t | |
| 100 7 22uF 5 |5 0239 TV 3 cvz § ca9 ‘cs4 JIO__PIIO &S AN o Sa— 68K | S430 2 TE 4+
¥ Yerr o— = ¢ { cae Rid I 3 1660 1000 = | |
== ¢4 LS T 2 |
l + 065V, T o0iuF C) DR” C)R“ o r2s Shes ez Sma S 27 |as . . F , rei26 | | ) 1 ] TB8-1 1
H > 3y - T T 2700 | 150 i £ > Ra0 R42 g O . » /N
I B cRa 1 s % ”go C’ 500 | 180 R32 L iR =% =ca7 SB38 TRose > 180 G-BK-R 27 'S 2 Y ‘ [ |xvioz-i2 xviol- “| \CIIS | DN\ T86-2(6) [ SR R @ |
< ce | Tars L twm ca0 R32 —~8 27 on0 I © & TBI-3 62 1000 2!000 T86-3 n w3 |
| XLl L Terw Teu 180 P c70  ~nCes 5 ] s 2 s ci27 g8 s RI |
o « 7 TIOOO 1000 s H H Y 080" Lo Zxx | 30K ]
s 22k
I - lrers 22} 3g0 | TBG-Z} J
i
N 7 -20v G-w-RQTB6-4 e e e s e e e e
I o B T spuom w0 0 g cevos ' r— ' — B 2
L " T I ]l )| Gz sis0l  luzso
—_ —_——s N aa 3 576Kk p | 70 70
PI34 T’w 7 4 25K JE— 6-BK-BL +275v|  |+650V
c cr2 (T C73 ur
| _see wotes | | 1000 1060+ &.8UF L D T r L -
O N N W - 168K . -20v
| 18K W-BL-G w-BL0 w-BL-R W-BL-BR Yy U C-Br-BR TB"f‘rg'W—Cwo 228 ; T s it
Jiol | | To viol-18 To Jioi-17 T0 IO To Jioi-12 Pi07] AI08 N - | NoTE V]
| RIOI ¢
PIl 910 S
. | ) ] = = = NOT USED IN s CENTRALIZED Jlo2 s
GRD R A7134854P5  W-BL ~ CHAN. 6D. -y METERING JACK | b aTE (4) 1 DA H28
2 DAI | vrvm # 16 BK o4 Eg g e
c [ ] | | +300v muT-2 2 > Py S
3 ¢ oé-‘-ci 3 Apie RIS RI6 RI7 -20v R 6-BK-0 22R NTN
" oo | w-r-8x_T0 P1IE Lute p 33k 68K 82k AMPL-3 3 A ey ase ALTERNATE coN
+300v 4 <3 [ WR-BK TOCTSTT | - 7 1€ . W Y MULT-3 4 = clsz on
+450 5 (OFFo— . — — - 137v 270K {, _¢s 4760 8L woT-4 S G-W-BR Ton2 S-¥-
Ny J I RI PR3 RO 04T NOT USED IN T0 JIO-1S G-W-R o o2 088 G-W-R /
6 (—OEF‘ | | o 1 | :240.( R 10K CHAN GD PA GRID 6 1 cé%% U o-W-BL #
+RTT. 7 < ST 680K i —98v . MIKE LO 7 SH PT.T. RIO4 ool 1000~ -t
b ] G T0 CIS6:I | lieer o v o , CRI OV s 2 NT TO JIOI-19 siol Roa -—Qlo_oa_o§_q_ o o33 R0 )
>l <
BIAS-43V s % 0 T Trocse W-R-BK oo ozur T c i o A 4 b0 == 578 e S z0-0A al 5w , Ci54 —'\Ml wo 3 R
REC AF HI 9 (o==<o G-W-0 TO JiQ2-17 TO Jioi-4 I c3 247 LesvIE 7 . 1 ——~ #16 BR
10— | N Trie STuF RS R7 YTV 193w 1500 PA PLATE)® = . W% I RI25
o eo?EO_‘ l :%R | |e2r Ll Sox 330K atox | 82K ‘ 220x wT-r 1o § ‘—r—\ulo_c o W-R-BK N —is
101-1 c75 DA -W-| 2 S GI3
I ¢oz=c } | 0 RI04 w970 $n e RS REL Po 11 G-W-BL | ] o2 fote P
W-BL-BR == — > |RrIO3 22R] U:x/ o2 680 22R
FREQ | 2 eoq?‘ﬁ—‘ lw-e.s | - P2 a2 I MEG 400 7Rz 2200 —20v 12 Wy 3 |33 5o
SYS NES 3 < C?ﬁ_‘ I e I I -1~ le oK P02 } g2 J_ ov —20v FIL 13 Y| BR-R 9 prpe Ilz iooo G-W-BL
.G. +HOV 14 TO Siol- v ) ) = T
T 603'0_—‘ 2-i 0 siol-2 ) / CAUTION PA GRIDWH 14 : z J101-3
-20v 15 ¢—OGE0—] Hl VOLTAGE ON MKE HI 15 GY 0 JIol-20 I o
FREQ 2 6 %j ( SH TO J102-7 sH PINS 1 89 oRD o snz2- 8K D ?%a ot Lo
FREQ 3 " (_m W-BL-0 TO PIOS 198209044P19 < REC AF H1|7 >—f—8-W:-0 TO JiOk9 W-ORE i~ JI01-5 Jlgge 1%-3.-&54 N ,I 786-2(6)
= To-ec l ] PTT 18 > T0 JI0i-7 #16 BK L/
FREQ 4 18 (-oqs-cr‘ Yo rige | |10 yio2-15 10 5ose T % 4 clas  lcian
WIKE Lo o . T0 | Joi-1 NOTE 3 1000 10! TE 3
IKE 11 20(__0_@—* ) @) A7134854P4 # 22 W-G ) o T
K
NOTE XVIOI-G2 XVI02:2
_L TERMINATE PINS 1,2,3.4,19 820 WITH
= 403375/PI REFER' TO DWG I19E 500807 AUDIO AMP AUDIO AMP
FOR™ TERMINATION DETAIL Y Q2
® USED WITH 405-420MC UNITS ONLY. | MODEL NO REV | FRea. RANGE | NO. OF [ cHan
(19R620781, Rev. 7) A USED WITH 450—470MC UNITS ONLY. 35 WATT| 60 WATT FREQ 6o
READING ARE TYPICAL VOLTAGES MEASURED TO GROUND WITH A
20,000 OHM-PER-VOLT METER, WITH THE TRANSMITTER KEYED, B USED WITH CHAN. GD. UNITS ONLY. 4ETE0DIO] B 405-420MC| 1
AND WITH TUNE-OPERATE SWITCH IN THE OPERATE POSITION. dETe001I]| B as0-a7oMC] 1
PA PLATE VOLTAGES WILL VARY AS SHOWN IN THE FOLLOW- 4ETS9DIZ [4ETE0DI2] B 405-42omMc| 2
ING CHART DUE TO THE DIFFERENT POWER SUPPLIES USED “ETeoDIs| & 450_470MC| 2 —
AND THE LOADING LIMITATIONS OF DIFFERENT SERVICES. 4eT3%0i3aeTe00i3] 8 -aroucl 2 -
|PA PLATE VOLTAG [4ETS9D15[4ETEODIS| B 4 ]
PA PLATE VOLTAGE| PA RATED | APPLICATION POWER SUPPLY |2ETSI0IGI4ETEODIE ] C. L SCHEMA I Ic DlAG RAM
ET-59-D [ET-60-D | INPUT [ OUTPUT USED 4ETSSDI7|4ETE00I7] C_ | ]
FEP37AI0 NoTES 4ET59018[4ETE0DIB] ¢ a05-420Mc| 2 |
a—T et O T g, 50 . 0 orks owr w15 D e P
380 vOC 70 WATTS| 20 WATTS f;v‘;’oL:T moBLe pasuds "WITH DA WIRE ON 4ET60D MODELS. AET59021[4ET60021 | € a7oMC| 4 . 406 — 470 MHZ ’ 35 & 60-WATT MASTR
435 voC 90 WATTS [35 WATTS fo 2 ALL 22R WIRES ARE A4036780P3.
& 26-VOLT MOBILE 1 4EP37DI0 3 BEND TERMINAL BACK DOWN AGAINST SOCKET SADDLE, TRANSMITTER MODELS 4ET59D10-21 &
485VDC | 120 WAT 0 WATT: TAT| _‘?-EEHALD—P AND PRESS IT TIGHTLY AGAINST SADDLE WHILE SOLDERING.
660 voC | 1BOWA 176 WATTS T HOBIL 4EP3IAL ‘
] ATTSI60 WATTS | STATION !

4. CONNECT TO PIN 6 ON MODELS 16 8 I7 MODELS 4ET60D10-21
CONNECT TO PIN 14 ON MODELS 18, 19,20 & 2!

READINGS ON QI AND 02 ON_CHANNEL GUARD ENCODER WERE

MEASURED IN A NEGATIVE GROUND SYSTEM. FOR POSITIVE ALL WIRES N22 EXCEPT AS OTHERWISE SHOWN.

ROUND ~SYSTEMS, MEASURE QI AND Q2 READINGS TO J5 RI23 USED IN 4ET60D MODELS ONLY, RI23 IS REPLACED
(SYSTEM NEGATIVE) ON ENCODER BOARD. WITH RI26 ON 4ETS9D MODELS.

Ly
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PARTS LIST
LBI_3778 LBI-3776B
405-470 MHz TRANSMITTER
MODELS 4ET59D10-15 (19E500835 Gl10-15) STANDARD REV B
MODELS 4ET59D16-21 (19E500835 G16-21) CHANNEL GUARD REV C
MODELS 4ET60D10-15 (19E500835 Gl0-15) STANDARD REV B
MODELS 4ET60D16-21 (19E500835 G16-21) CHANNEL GUARD REV C
SYMBOL|G-E PART NO. DESCRIPTION
Al01 EXCITER BOARD
thru
All2 Al01 19D402308-Gl 4ET59D10, 4ET60D10 1 Freq
Al102 19D402308-G2 4ET59D11, 4ET60D1l1 1 Freq
Al103 19D402308-G3 4ET59D12, 4ET60D12 2 Freq
Al04 19D402308-G4 4ET59D13, 4ET60D13 2 Freq
Al05 19D402308-G5 4ET59D14, 4ET60D14 4 Freq
Al06 19D402308-G6 4ET59D15, 4ET60D15 4 Freq
Al07 19D402308-G7 4ET59D16, 4ET60D16 1 Freq
A108 19D402308-G8 4ET59D17, 4ET60D17 1 Freq
Al09 19D402308-G9 4ET59D18, 4ET60D18 2 Freq
Al110 19D402308-Gl0 4ET59D19, 4ET60D19 2 Freq
Alll 19D402308-Gll 4ET59D20, 4ET60D20 4 Freq
All2 19D402308-Gl2 4ET59D21, 4ET60D21 4 Freq
---------- CAPACITORS - = = = = = = = = =
c1 5491189-P102 Polyester: .022 puf +20%, 50 VDCW.
c2 19B209243-P4 Polyester: .033 pf +20%, 50 VDCW.
c3 19B209243~P7 Polyester: 0.1 pf +20%, 50 VDCW.
c4 7491395-P114 Ceramic disc: ,0022 pf +10%, 500 VDCW; sim to
RMC Type JL.
Ccs 19B209243-P7 Polyester: 0,1 pf +20%, 50 VDCW.
cé 19B209243-P5 Polyester: ,047 pf +20%, 50 VDCW,
C7* 7491395-P111 Ceramic disc: .0015 pf *+10%, 500 VDCW; sim to
RMC Type JL.
In Models 4ET59D10-15, 4ET60D10-15 Rev A and
earlier:
In Models 4ET59D16-21, 4ET60D16-21 Rev B and
earlier:
7491395-P114 Ceramic disc: ,0022 pf *10%, 500 VDCW; sim to
RMC Type JL.
Cc8* 5493367-P1000K Silver mica: ,001 pf *10%, 100 VDCW; sim to
Electro Motive Type DM-20.
Added in Models 4ET59D10-15, 4ET60D10-15 by Rev B.
Cox* 5493367-~-P1500K Silver mica: .0015 uf *10%, 100 VDCW; sim to
Electro Motive Type DM-20,
Deleted in Models 4ET59D10-15, 4ET60D10-15 by Rev
B.
C10 5491271-P106 Variable: approx 1.98 to 12.4 pf, 750 v peak;
sim to EF Johnson 189-6-5.
Cl1 5496219-P7 Ceramic disc: 7 pf +0.5 pf, 500 VDCW, temp coef
O PPM.
cl2 19C300685-P93 Ceramic disc: 5 pf 0.1 pf, 500 VDCW, temp coef
and o .
c13
Cl4 5496219-P751 Ceramic disc: 33 pf +5%, 500 VDCW, temp coef
~750 PPM.
C15 5494481-P111 Ceramic disc: .001 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
Cl6 5491271-P106 Variable: approx 1.98 to 12.4 pf, 750 v peak;
sim to EF Johnson 189-6-5.
C17 5496219-P7 Ceramic disc: 7 pf #0.5 pf, 500 VDCW, temp coef
O PPM,
C18 19C300685-P93 Ceramic disc: 5 pf +0.1 pf, 500 VDCW, temp coef
and 0o .
C19
Cc20 5496219-P751 Ceramic disc: 33 pf *5%, 500 VDCW, temp coef
=750 PPM.
c21 5494481-P111 Ceramic disc: .001 pf *+20%, 1000 VDCW; sim to
RMC Type JF Discap.
c22 5491271-P106 Variable: approx 1.98 to 12.4 pf, 750 v peak;
sim to EF Johnson 189-6-5.
c23 5496219-P7 Ceramic disc: 7 pf #0.5 pf, 500 VDCW, temp coef
O PPM.
Cc24 19C300685~P93 Ceramic disc: 5 pf *0,1 pf, 500 VDCW, temp coef
and 0 PPM.
c25

SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
c26 5496219-P751 Ceramic disc: 33 pf 5%, 500 VDCW, temp coef R12 19B201969-P6 Variable, carbon film: .01 megohm +20%, 0.1 w; c130 5490272-P17 Variable: 2 to 7.83 ; c8 19A115414-P17 Polyester: 0.47 pf +20%, 100 VDCW R16 3R77-P243J Composition: 24,000 ohms 5%, 1/2 w
. VDCW: . . - . - : . pf, 1250 v peak; sim to yester: . N % . D : N .
~750 PRM. cee Sa04481-PLLL ?;E.#Yi;ed-}:cinséggl Kt $20%, 1000 ; sim to sim to Centralab Series 4. ’ ’ RT5 19B209284-P6 Disc: 75 ohms, color code blue. Tomnaon type , - \msonzea-snn o oo e +20%' 250 von an xr7-mrsx - i 15’000 e 108 1/
. . . RT7 19B209284-P2 Rod: 2140 ohms, color code red. = yester: 0.22 uf $20%, . - mposition: »000 o ’ w.
c27 5494481-P111 Ceramic disc: ,001 pf $20%, 1000 VDCW; sim to 67 5406210-P247 Coramic disc: 22 pf 5% 500 VDCH. t : R13 3R77-P224K Composition: 0.22 megohm +10%, 1/2 w, ! c132 5493392-P7 Ceramic, feed-thru: .001 pf +100% -0%, 500 VDCW;
RMC Type JF Discap. - eramic disc: pf 15%, , temp coe and RT® 19B209284-P6 Disc: 75 ohms, color code blue sim to Allen-Bradley Type FASC. c1o 19A115414-P116 | Polyester: 0.33 pf +10%, 100 VDCW, R18 3R77-P102K Composition: 1000 ohms +10%, 1/2 w.
- . R14 :
c28 5491271-P106 Variable: approx 1.98 to 12.4 pf, 750 v peak; . Cc135 19B209369~P1 Mica: 2650 pf +20%, 400 VDCW; sim to EF Johnson Cll 5494481-P107 Ceramic disc: 470 pf +20%, 1000 VDCW; sim to R19 3R77-P184K Composition: 0,18 megohm 10%, 1/2 w,
sim to EF Johnson 189-6-5. cé8 5494481-P111 %Ea?'yic d};cl:)is::gol pf £20%, 1000 VDCW; sim to R15* 3R77-P333K Composition: 33,000 ohms +10%, 1/2 w. RT11 19B209284~P2 Rod: 2140 ohms, color code red. 124-113-18, P ’ ’ and RMC Type JF Discap. ’ ’ '
c29 5496219-P7 Ceramic disc: 7 pf 0.5 pf, 500 VDCW, temp coef Fe P RT13 19B209284-P6 Dise: 75 ohms, color code blue, a2 R20 SRTT-PO22J Conposition: 6200 ohms 3%, 1/2 w.
: . , ) 6219-249 Ceramic disc: 27 pf +5%, 500 . . In Models 4ET59D10-15, 4ET60D10-15 Rev A and c136 7489162-P27 Silver mica: 100 pf +5%, 500 VDCW; sim to
O PPM. c69 549 - 8(1)‘;?: sc: P , VDCW, temp coe earlier: RT15 19B209284~P2 Rod: 2140 ohms, color code red Electro Motive Type DM-15, Cl4 5494481-P111 Ceramic disc: ,001 pf +20%, 1000 VDCW; sim to R21 3R77-P330K Composition: 33 ohms +10%, 1/2 w.
- . In Models 4ET59D16-21, 4ET60D16-21 Rev B and : ’ . RMC Type JF Discap.
Egg 19€300685-p93 ge ;.p:u disei 9 pf 0.1 pf, 500 VDCW, temp coet c70 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW; sim to 3R77-P393K te:"ue{éi 39,000 'hms $10%, 1/2 c138 7489162-p27 B o vor Top D! L%, 500 VDCW; sim to c16 5496219-P21 Ceramic di 100 pf +10%, 500 VDCW, t e SRTT-PLESK Gomposition: 18,000 ohns X10%, 1/2 w.
. - oo , ; - osition: 39 o w 1 . . TRANSFORMERS — — — = — — = = ~ = Electro Motive-Type DM-15. -~ eramic disc: P emp
c31 (t:l;;u RMC Type JF Discap. omp 4 ’ TRANSFORMERS Typ coef O PPM. ! i R23 3R77-P623J Composition: 62,000 ohms *5%, 1/2 w.
. R16* 3R77-P683K Composition: 68,000 ohms *10%, 1/2 w. T1 19B204534-Gl Coil. Includes tuning slug 5491798-P4. C140 7489162-P27 Silver mica: 100 pf 5%, 500 VDCW; sim to
e s4s6215-pTS1 550 pw. i 33 pf £5%, 500 VDOW, temp cost c73 5496267-P18 Tantalum: 6.8 pf +20%, 35 VDCW; sim to Sprague , : neudes Hnhe ste Electro Motive Type DM-15. ' R24 3R77-P333K Composition: 33,000 ohms +10%, 1/2 w.
. Tvpe 150p. 0¥ , ; In Models 4ET59D10-15, 4ET60D10-15 Rev A and T2 19B204531-G1 Coil. Includes tuning slug 5491798-p4. ( } (.~ . feee=--- DIODES AND RECTIFIERS - - - = = - = 25 3R77-P393K Composition: 38 000 ohms +10%. 1/2
c3s 5494481-P111 Ceramic disc: .001 uf £20%, 1000 VDCW; sim to . earlier: Cl42 7485975-P17 Ceramic, feed-thru: 470 pf *20%, 750 VDCW; sim 115250-P1 si1 R77- mposition: 9, ohms %, 1/2 w.
RMC Type JF Discap. ’ ’ c74 19A115414-P13 Polyester: 0.1 uf +20%, 200 VDCW. In Yodels 4ET60D16-21, 4ET59D16-21 Rev B and T3 198204535-G1 Coil. Includes tuning slug 5491798-P4. to Erie Style 327. Rl 194 P ilicon.
c34 5496372-P50 Ceramic disc: 220 pf 5%, 500 VDCW, temp coef c75 5494481-P107 Ceramic disc: 470 pf $20%, 1000 VDCW; sim to 3RTT-P433K Composition: 43,000 ohms 10%, 1/2 w. T 19B204535-G2 Coil. Includes tuning slug 5491798-P4. Guas Refer to Mechanical Parts (RC-1465). -1 90T |- THERMISTORS = = = === ===~
~-2200 PPM. RMC Type JF Discap. R17%* 3R77-P823K Composition: 82,000 ohms *10%, 1/2 w. T 19B204537-G1 Coil. Includes tuning slug 5491798-P4. Cl45 CR4 19A115889-P1 Silicon, NPN; sim to Type 2N2712. RT1 5490828-P30 %d: 725:33mg°hm $10%, 1 w max; sim to Globar
pe -3.
c35 5496372-P54 c;;-m; p:isc: 270 pf 15%, 500 VDCW, temp coef C76 5493366-P470K Elver “‘i”:i 470 pf ilgg, 100 VDCW; sim to In Models 4ET59D10-15, 4ET60D10-15 Rev A and C147 5493392-P7 Ceramic, feed-thru: .00l pf +100% -0%, 500 VDCW;
~2200 PP, ectro Motive Type DM-15. earlier: s aeomezime sema | | | |---------- SOCKETS = - = = = = = = = = = sim to Allen-Bradley Type FASC. ¢ | | fee-e------- FILTERS = - = = = = = = = = 1S
In Models 4ET59D16- oD16-21 Rev. Band | | ¢ /oo Ly 0 Ky ]eeeeeeee-- SOCKETS - - = = =~ = = = = = =
c36 5496219-P467 c;;.mc disc: 150 pf +5%, 500 VDCW, temp coef c77* 5493366-P270K glv:r micn; 270 pt :12;, 100 VDCW; sim to earlier: ! X1 Refer to Mechanical Parts (RC-1465). c148 5494481-P12 Ceramic disc: .00l pf *10%, 1000 VDCW; sim to FL1 Reed, governor: coil-600 ohms +10%, standard
=220 PPM. Adggdr:nuol;d‘e'isl‘{%'iﬁgl.);o i5 4ET60D10-15 by Rev B 3R77-P332K Composition: 3300 ohms +10%, 1/2 w. thru and RMC Type JF Discap. 7-pin tube socket mounting. XFL1 19A121920-G1 l(iezgifghjl;: 7 pins; sim to Elco 04-710-02
=15, - . cl49 m ed).
c37 5496372-P327 Ceramic disc: 75 pf +10%, 500 VDCW, temp coef R18 3R77-P683K Composition: 68,000 ohms +10%, 1/2 w. X14 3R161-P719 71.9 Hz
-4700 PPM. DIODES AND RECTIFIERS - - = = = -~ | | we locovoero:e Voo ... 0 0 00 0 ¢t eeeooooo-- CRYSTALS = = = = = = = = = = = €150 5493392-P7 Ceramic, feed-thru: .001 pf +100% -0%, 500 VDCW; ~P770 77.0
cas 5494481-P131 Ceramic disc: .0068 pf £20%, 1000 VOCW; simto | | | |~~~ - T DIODES AND RECTIFIERS - = - - - - - R19 3R77-P222K Composition: 2200 ohms +10%, 1/2 w. thru sim to Allen-Bradley Type FASC. peas g2s 1Tt 1 - JACKS AND RECEPTACLES - ~ - - - - =
- : . +20%, ; C156 = .
RMC Type JF Discap. Cllé 19A115331-P1 Silicon. R20 3R77-P682K Composition: 6800 ohms +10%, 1/2 w. e“x!:::ltr::::::i:zg g:::edﬁf Part Number and specify -p94s ; 94.8 J1ol 19C303426~Gl Connector: 20 pin contacts.
c39 5496372-P145 Coramic disc: 180 pf £10%, 500 VDCW, & . s c157 198209282-P1 Ceramic, feed-thru: 680 pf +20%, 1000 VDCW; sim -p1000 | |100.0
- -3;3‘8 ;PI sc: P , , temp coe R21 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. Crystal frequemcy = (OF % 36). to Sprague Type 544C. -l;ig:;g i ig?lg Jlio2 19B205689~-G1 Connector: 18 electrical contacts,
c40 5496372-P345 Ceramic disc: 180 pf +10%, 500 VDCW, temp coef Shou 1oA115348-P1 Stiicon. R22 3R77-P682K Composition: 6800 ohms +10%, 1/2 w. n 19B206175-P6 Quartz: freq range 11,000 to 12,566 KHz, temp 158 5493392-P7 Ceramic, feed-thru: .00l uf +100% -0%, 500 VDCW; CP1109 110.9 CTORS
4700 PPM. ’ ’ CR6 thru range -30°C to +85°C, (406~120 MHz Transmitter). sim to Allen-Bradley Type FA5C. -P1148 14,8 ! 1 === ==--- INDUCTORS = - = = = =~ = =~ = =
. R23 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. Y4 -Pl’i;gg i;g-g L101 7488079-P35 Choke, RF: 2.2 yh $10%, 0.5 ohm DC im
. . - . . C159%* 5493392-P7 Ceramic, feed-thru: .00l puf +100% -0%, 500 VDCW; - . - oke, H 2 , 0.5 ohm res max; s
cal 5493366-P180K ﬁ::::omgzivelggpgf Dﬂgg 100 VDCW; sim to Eg 5495769-P8 ;:z:g:grée:igzgac toig l",:rfﬁ: ;;p: ‘;‘_Jgé‘,’“' to R24 3R77-P682K Composition: 6800 ohms *10%, 1/2 w. el 19B206175-P7 Quartz: freq range 12,500 to 14,500 Kiz, temp sin to Allen-Bradley Type FASC. -l;igzg igzg to Jeffers 4412-9.,
. . -30°C t . (450-470 MHz T: itter). ed by Rev A. - .
cad 5493366-P470J Stiver mica: 470 pf 5%, 100 YDCW; sim to cv2 R25 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. ;:"’ range C to +85°C. ( ransmitter) -:ﬁ({g iztlig L102 19A122524~G2 Coil.
. i ’ - .
Electro Motive Type D¥-15. | |t |------- JACKS AND RECEPTACLES - - - - - = - R26 3R77-P682K Composition: 6800 ohms t10%, 1/2w. (|} (v Jeaoo-.- DIODES AND RECTIFIERS = = = = = - — -ll;igtliz 146.2 L103 19A122524-G1 Coil.
C45 5496372-P45 Eezgaigp\:isc: 180 pf *10%, 500 VDCW, temp coef {‘I’N 4033513-P4 Contact, electrical: sim to Bead Chain L93-3. R27 3R77-P153K Composition: 15,000 ohms +10%, 1,2w. | | | |}~ °"~"""7="=°=-°- CAPACITORS = = = = = = = = = = criol 4037822-P1 Silicon. _P1567 . 156.7 L105 7488079-P33 Choke, RF: 1 yh +10%, 0.15 ohm DC res max; sim
) a7 e c101 5494481-P12 Ceramic disc: .00l uf +10%, 1000 VDCW; sim to o1 LOAL15805-P1 si11 . e 162.2 to Jetfers 4412-5.
c46 5496372-P347 Coramic disc: 200 pt +10%, 500 VDCW, temp coef . s RMC Type JF Discap. cv. - cen, capacitive. -P1738 173.8 L107 19B205615-P2 Coil,
- P, ' rrr r e, m,,em e m = NDUCTORS = = = = = = = = = = R29 3R77-P272K Composition: 2700 ohms 110%, 1/2 w. C104 5491271-P6 Variable: approx 1.98-12,4 pf, 750 v peak; sim TERMINALS ‘gi;gg i;g.g L108 19B205615-P1 Coil
c47 5496219-P749 Ceramic dise: 27 pf 5%, 500 VDOW, temp coef L1 19B204526-G2 Coil. Includes tuning slug 5491798-P2. R30 3R77-P10O1K Composition: 100 ohms +10%, 1/2 w. to EF Johnson 189-6. -P1928 192.8
) L2 19B204526-G1 Coil. Includes tuning slug 5491798-P2, : c108 5494481-P12 Ceramic disc: .001 uf *10%, 1000 VDCW; sim to B 19B200535-P3 Feed-thru: sim to Sealectro ST-15008L-C3. ~P2033 203.5 Lo 198205614-p2 cott.
c4s 5494481-P129 Ceramic dise: .0039 uf +20%, 1000 VDCW; sim to R31 SR77-P152K Composition: 1500 ohms £10%, 1/2 w. RMC Type JF Discap. L111 19B205614-P1 Coil
RMC Type JF Discap ’ ’ L3 19B204526-G4 Coil. Includes tuning slug 5491798-P2 R32 3R77-PLO3K Composition: 10,000 ohms £10%, 1/2 w E2 4029309-P1 Feed-thru: sim to Sealectro FT-SK-27. N JACKS AND RECEPTACLES - - = - - - - - oit
. . . - n: . - : vDCW
c49 5494481-P111 Ceramic disc: 001 puf +20%, 1000 VDCW; sim to R 3R152-P333J Composition: 33,000 ohms 5%, 1/4 w. and ’ ’ clos 198209204-P1 3'7'331;1,:?"' 320 pt 210%, 300 » temp coet E3 4036032-P5 Feed-thru: sim to Sealectro FT-SM-10. .{; 4033513-P4 ¢ Contact, electrical: sim to Bead Chain L93-3. L112 19B205614~-P4 Coil.
- t . , ; R33 e
fC Type JF Discap. MR.l ég?ggf;gg;]m g;ll;‘.)n:x;gxll\’xde;31’:\633ngh::u§5:4’9i'/738;1’2. R34 19B201969-P7 Variable, carbon film 025 megohm +20%, 0.1 w c1o7 7489162-P7 Jalver mica: 12 Pf 1b%, 500 VDCW; sim to & 4034512-p2 Feed-thru: sim to Sealectro FI-Si-22-TUR. 78 L 19pa03614-R3 oot
N . = roon : . . H i
€50 5496219-P253 g:;u;li’; disc: 39 pf 5%, 500 VDCW, temp coef 5 7488079-P48 Choke, RF: 27 uh +10%. 1.4 ohms DC res max: sim sim to Contralsb Series 4. ’ ; Electro Motive Type 4-15. ¢ bt v \_________ TRANSISTORS = = = = = = = = = = L115 Refer to Mechanical Parts (RCI-1465).
' to Jelfers 442259' T ’ R35 3R77-P683K Composition: 68,000 ohms +10%, 1/2 c108 7489162-P4 Silver mica: 8 pf +0.5 pf, 500 VDCW; sim to | | | === === -=-=-=- FILTERS - - - = - - - - - -~ Q 19A115889-P1 Silicon, NPN; sim to Type 2N2712 :‘;‘116
cs51 5496219-P257 Coramic disc: 56 pf 15%, 500 VDOW, temp coet P ons ’ s b Electro Motive Type DE-15. BANDPASS FILTER @ LoAL15123-p1 s T . ’ 117 1772834-P7 Choke, RF: 0.2 uh £10%, .034 ohm $15% DC
= . R36 3R77-P392K Composition: 3900 ohms +10%, 1/2 w. c109 7489162-P27 Silver mica: 100 pf +5%, 500 VDCW; sim to = 1licon, NPN; sim to Type 2N2712. ! oke, RF: 0.2 pl ) . ol res,
c52 5496219-p253 Ceramic disc: 39 pf +5%, 500 vbcW, tempcoet | | | |77 """ °°°° TRANSISTORS - - = = - = - - - - ’ Electro Motive Typg Di-15, NOTE: The bandpass filters are factory tuned. thru 320 to 520 MHz freq range; sim to Chmite Z-460.
8; X C: p ’ » ‘temp 19A115123-P1 S114 NDN; sim ¢ 2N2712 R37 3R77-P750J Composition: 75 ohms +5%, 1/2 w, If a filter component (except as shown
-80 PRI Elnd - con P s © Type : Cl110 7489162-p31 Silver mica: 150 pf 5%, 500 VDCW; sim to below) is found to be defective, it is RESISTORS LléQ Refer to Mechanical Parts (RC-1465).
. R38 3R77-P391K Composition: 390 ohms *10%, 1/2 w. Electro Motiv DM-15. recommended that the entire filter assemblyj | | = |------ - - - RESISTORS = = = = = = = = - ~ an
e 3496219-P257 cesz'ﬁéi disc: 36 pf %%, 500 VDCW, temp coet @@ ) eet e Tee be replaced to maintain rated power output Rl 3R77-P562K Co! iti 5600 ohms *10%, 1/2 Li20
- . _ R39 3R77-P620J Composition: 62 ohms 5%, 1/2 w. Cl11 19B209204-P1 Ceramic disc: 220 pf #10%, 500 VDCW, temp coef and spurious attenuation. = mposition: Ohms x. B .
54 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW; sim to b 19A115330-P1 Stlicon, NEN. ~4700 PPM. ’ ’ 7-p2 _ . L122 7772834-P7 Choke, RF: 0.2 uh l0%, .034 ohm 15% DC res,
Coe e Tyve 15 biseos , ; b R40 3R77-P181K Composition: 180 ohms *10%, 1/2 w. FL101 19C303559-Gl 405-420 MHz. R2 3R77-P201J Composition: 200 ohms 5%, 1/2 w. 0 520 MHz freq range; sim to e 2-460.
) - 1 493392-P7 Ceramic, feed-thru: .00l pf +100% -0%, 500 VDCW;
€55 @ 19A115328-P1 Silicon. NEN R41 3R77-P470K Composition: 47 ohms *10%, 1/2 w. c113 549 oim to Allzz_m..dley Type l':ASC. ’ ’ FLO2 19C303559-G2 450-470 MHz. R3* 3R77-P103J Composition: 10,000 ohms +5%, 1/2 w. L124 19A121390-P1 Coil.
s .
c56 5496219-P440 Ceramic disc: 9 pf +0.25 pf, 500 VDCW, temp coef and R42 3R77-P270K Com . 1 1 11 : L125 19B205616-P1 Coil
- position: 27 ohms +10%, 1/2 w, - B . . . t n Models earlier than Rev B: .
-220 PPM. Q7 ’ C115 19B209372-P1 Yariable: b e e 1 e OSCILLATORS = = = = = = = = = = 3R77-P682J Composition: 6800 ohms +5%, 1/2 w. and
= . + . L126
Cc57 5496219-P343 Ceramic disc: 13 pf *5%, 500 VDCW, temp coef Q8 19A115329-P1 Silicon, NPN. R43 3R77-P200J Composition: 20 ohms 5%, 1/2 w. . R4 3R77-P512J Composition: 5100 ohms 5%, 1/2 w
-150 PPM c116 5493392-P7 Ceramic, feed-thru: ,001 pf +100% -0%, 500 VDCW; p : +5%, .
. Rd4 3R77-P223K Composition: 22,000 ohms +10%, 1/2 w. sim to Allen-Bradley Type FASC. Glol TONE OSCILLATOR ENCODER as SRT7-PLSK composi 12.000 onms £10%. 1,2 L127 19B204658-P3 Grid line.
19C303466-G2 - mposition: ohms *. w.
58 5491601-P35 o avis Tpo e T10%, 500 VDAW; sim to Quality | | f---mmmm-oe RESISTORS = = = = = = = = = - R45 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. c118 7489162-P8 Silver mica: 15 pf 5%, 500 VDCW; sim to (Used in Models 4ET59D16-21, 4ET60D16-21) ’ ’ L128 19B204658-P1 Grid line.
mp P . - 3R77-P334K Composition: 0.33 megohm £10%, 1/2 w Electro Motive Type DM-15, R6 3R77-P512J Composition: 5100 ohms 5%, 1/2 w.
c59 5493366-P220K Silver mica: 220 pf +10%, 100 VDCW; sim to : . = ’ . R46 5495948-P474 Deposited carbon: 0,576 megohm *1%, 1/2 w; sim . N os
Electro Motive Type Di-15, ' R2 3R77-P105K Composition: 1 megohm +10%, 1/2 w to Texas Instrument Type CDl/2MR. ci1e 7489162-P6 Silver mica: 10 pf 0.5 pf, 500 VpcW; stmto | | | | -=--------- CAPACITORS - - = = = = = = - = R7 3R77-P132J Composition: 1300 ohms t5%, 1,2w. ¢V | | eececaaoaoa- PLUGS = = = = = = = = = = =
. : . Motive Type DM-15.
60 5496219-p241 Coramic dise: 10 pf 5%, 500 VICW, temp coef 23 3R77-P4T2K Composition: 4700 ohus £10%, 1/2 w R47 3R77-P391K Composition: 390 ohms *10%, 1/2 w. Flectro ve Type c1 19B209243-P6 Polyester: .068 pf +20%, 50 VDCW. R8 3R77-P622] Composition: 6200 ohms 5%, 1/2 w. P101 4029840-P2 Contact, electrical: sim to AMP 42827-2,
: +5%, s - : , . 465).
-80 PPM. Ra 3R77-P224K Composition: 0.22 megohm *10%, 1/2 w R48 3R77-P470K Composition: 47 ohms +10%, 1/2 w. E},gl Refer to Mechanical Parts (RC-1465) c2 7489483-P17 Electrolytic: 50 uf +75% -10%, 25 VDCW; sim to R9 3R77-P122K Composition: 1200 ohms +10%, 1/2 w. Pl02 4029840-P1 Contact, electrical: sim to AMP 41854.
- : « b4 , . rague 30D,
c61 5496219-P244 G;;a;;; disc: 15 pf +5%, 500 VDCW, temp coef 85 3RT7-P334K co ition: 0.3 b £10%, 1/2 R50 3R77-P101K Composition: 100 ohms +10%, 1/2 w. c1z2 Sp R10 3R77-P302J Composition: 3000 ohms 5%, 1/2 w, P103 4029840-P2 Contact, electrical: sim to AMP 42827-2.
. mposition: .33 megol , 1/2 w. c125 7489162-P2 Silver mica: 6 pf 0.5 pf, 500 VDCW; sim to c3 19A115414-P116 Polyester: 0.33 pf $£10%, 100 VDCW. thru
ce2 5496219-P51 Ceramic disc: 33 pf +5%, 500 VDCW, temp coef R6 3R77-P684K Composition: 0.68 megohm +10%, 1/2 w R53* 3R152-P472K Composition: 4700 ohms +10%, 1/4 w. Electro Motive Type DM-15. vDCW Rl 3R77-P2T3K Composition: 27,000 ohms +10%, 1/2 v. i
0 PPM ’ ’ ’ o ’ : Added in Models 4ETS9DL0-15, 4ETS0D10-15 by Rev B. ce 198209243-P2 Polyester: .015 uf +20%, 50 : R12 7491365-P220 Variable, carbon film: .0l megohm +10%, .08 w P107 4029840-P1 Contact, electrical: sim to AMP 41854
) . Silver mica: 5 pf $0.5 pf, 500 VDCW; sim to - , [ +10%, . ; - s : .
R7 3R77-P334K Composition: 0.33 megohm +10%, 1/2 w. c126 7489162-P1 g cs 19B209243-P17 | Polyester: 0.22 uf 20 VbW im to CTs
. —. : . n %, 250 . sim to Type UPE-70.
ce4 5494481-P111 Coramic disc: .00 uf 208, 1000 VICW; sim to o SR77PB23K Comoosttion: 82 O e N THERMISTORS = = = = = = = = = = Electro Motive Type DE-15 4 ’ p108 4029840-P2 Contact, electrical: sim to AMP 42827-2.
RMC Type scap. R77-P! mpos. on: ,000 ohms %, 1/2 w. c127 5494481-P12 Ceramic disc: .001 pf +10%, 1000 VDCW; sim to c6 19B209243~P16 Polyester: 0.15 pf +20%, 250 VDCW. R13 3R77-P274K Composition: 0.27 megohm +10%, 1/2 w. lt’l]‘.i";
RT1 19B209284~-P6 Disc: 75 ohms, color code blue. .
C65 5496219-P35 ge;;:ic disc: 4 pf +0.25 pf, 500 VDCW, temp coef R9 3R77-P102K Composition: 1000 ohms +10%, 1/2 w. ’ RNC Type JF Discap c7 19B209243-P3 Polyester: .022 pf *+20%, 50 VDCW. R14 3R77-P822K Composition: 8200 ohms +10%, 1/2 w. Pl14 4029840-P1 Contact. electrical im to AMP 41854
. RT3 19B209284~-P2 Rod: 2140 ohms, color code red. - - s . - 500 VDCW; - ontac electrical: sim to .
Rl0 3R77-P274K Composition: 0.27 megohm +10%, 1/2 w. , c128 5493392-P7 Coramic, foed-thru: 001 yf +100% ~0%, ; s 3R77-P6203 Composition: 62 ohms £5%, 1/2 w. ’
R11

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES,
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LBI-3778

SYMBOL

G-E PART

NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
P115 4029840-P2 Contact, electrical: sim to AMP 42827-2. | |\ V_________ TUNED CIRQUITS - = - = = = = = =
thru
P117 2101 198224543-02 Coil. Includes tuning slug 5491798-P4.
c1 5496203-P468 . VDOW
P130 4029840-P2 Contact, electrical: sim to AMP 42827-2. P 2'.'.‘.°2§Z§'-§§o"o'.’;§-"’"‘ S10 pf 3%, 500 !
thru °
P132 2102 19B204543-Gl Coil. Includes tuning slug 5491798-P4,
C1 5496203-P468 : *
P133 4029840-P1 Contact, electrical: sim to AMP 41854. 22;%;:;:‘;2{,3".‘,;.?“‘ 510 pf 253, 500 VvDCW,
P134 4029840-P2 Contact, electrical: sim to AMP 42827-2,
MECHANICAL PARTS
""""" RESISTORS - - - - - = - = - = (SEE RC-1465)
R101 19A115416-P1 Precision, wirewound: 0.91 ohm 1%, 2 w; sim to 1 19B200525-P9 Rivet. (Part of XYl-4 in Al01-112)
Dale Type RS-2B. N
2 19A115793-P1 Contact lectri H i .
R102 19A115416-P3 Precision, wirewound: 2.59 ohms +1%, 2 w; sim to of“x;‘;-i :ne‘;l;lfﬁz)_s = to Malco 2700.  (Part
Dale Type RS-2B.
3 19C311172-P2 . - - .
R103 3R77-P330J Composition: 33 ohms #+5%, 1/2 w, Socket (Part of XT1-4 in A101-112)
4 4033089-P1 . - - .
R104 5493035-P11 Wirewound: 40 ohms 5%, 5 w; sim to Tru-Chm Clip. (Part of XYl-4 in AL01-112)
Type X-60. 5 19C311152~-P1 Heat sink.
R105 3R77-P393J Composition: 39,000 ohms 5%, 1/2 w. 6 7165167-P5 Insert, tube shield: sim to Atlas Insert
106-332-5. (Used with V101).
R106 3R77-P431J Composition: 430 ohms 5%, 1/2 w,
7 19B204570-P3 Heat sink, Used with V101).
RIO7 5495948-P444 Deposited carbon: 0.28 megohm *1%, 1/2 w; sim to . (Used w )
Texas Instrument Type CD1/2MR. 8 19A122497-P1 Support. (Used with V101).
R108 3R77-P683J Composition: 68,000 ohms +5%, 1/2 w. 9 7165167-P9 Insert, tube shield: sim to Atlas Insert
106-332-21. (Used with V102).
R109 3R79-P273K Composition: 27,000 ohms *10%, 2 w,
10 19A122497-P2 Support. (Used with V102).
R112 3R77-P103J Composition: 10,000 ohms 5%, 1/2 w.
1 19A122498-P1 Beat sink. (Used with V102).
R113 3R77-P104J Composition: 0.1 megohm 5%, 1/2 w.
. 12 19C311164-P1 Line plate. (Used with L119 in Models 4ET59D11,
R114 3R77-P681J Composition: 680 ohms 5%, 1/2 w. 13, 15, 17, 19, 21, 4ETé0D11, 13, 15, 17, 19, 21).
R115 3R77-P510J Composition: 51 ohms 5%, 1/2 w. 13 19C311164-P2 Line plate. (Used with L120 in Models 4ETS59D10,
12, 14, 16, 18, 20, 4EKT60D1O, 12, 14, 16, 18, 20).
R117 3R149-P223J Composition: 22,000 ohms +5%, 4 w.
. 14 19C311166-P1 Base line. (Mounts L115, 116, 119, 120).
R118 3R78-P473K Composition: 47,000 ohms +10%, 1 w,
15 18A121350-P1 Insulator,
R120 3R77-P473K Composition: 47,000 ohms *+10%, 1/2 w,
N 16 7117825-P1 Washer, spring tension: sim to Tinnerman
R123 3R77-P152K Composition: 1500 ohms +10%, 1/2 w. C4578B-632-24 .
R124 19B209381-P1 Variable, composition: 10,000 ohms $20%, 3 w; sim| 17 4036765-G4 Screw. (Part of Cl121, 122).
to Allen-Bradley Type K.
18 19C303544-P2 Cover. (Used with V103).
R125 SR149-P153K Composition: 15,000 ohms +10%, 4 w.
19 19D402783-P2 Line plate. (Used with L115 in Models 4ET59D11,
R126 3R79-P562K Composition: 5600 ohms +10%, 2 w. 13, 15, 17, 19, 21, 4Fréom1, 13, 15, 17, 19, 21).
R129 3R78-P391J Composition: 390 ohms 5%, 1 w. 20 19C311164-P3 Line plate. (Used with L116 in Models 4ET59D10,
12, 14, 16, 18, 20, 4ET60D10, 12, 14, 16, 18, 20).
R130* 3R77-P683K Composition: 68,000 ohms +10%, 1/2 w,
Mded by Rev A. 21 19C303405-P2 Casting. (Part of C121, 122).
22 19B204395-G2 Chassis.
---------- SWITCHES - - ~ = ~ = ~ = = = =
B 23 19B204393-P1 Heat sink, (Used with Q8 in A101-112).
S101 4031922-P1 Pushbutton: SPST, normally open, 1/2 amp at
12 VDC; sim to Stackpole Type SS-15. 24 19B204394-P1 Support. (Used with Q8 in A101-112).
25 19C303495-G8 Station Top Cover (except Repeaters and VM).
-------- TERMINAL BOARDS - - - = = = = = =
19C303673-G3 Station Top Cover (Repeaters and VM only).
TB1 7775500-P9 Phen: 5 terminals.
19C303396-G1 Mobile Top cover.
TB6 7775500-P10 Phen: 4 terminals,
26 19A121676-P1 Guide pin: 4-40 thread. (Used with J101).
TB9 7487424-P1 Miniature, phen: 1 terminal. -
27 4036921-P1 Bracket, angle: sim to Tinnerman C17609-8A-67.
TB10 7487424-P2 Miniature, phen: 1 terminal.
28 19B204366-P1 Support.
----------- TUBES - - - - = = = = = = = 29 4036899-P4 Insulator, standoff: sim to Centralab 3BX3778C.
(Part of C121, 122).
viol Type 8106.
30 4036765-G2 Screw. (Part of Cl21, 122).
V102 Type 8156.
31 4038930-P1 Clip. (Mounts R104).
v103 Type 8072,
32 4029030-P10 Rubber channel.
---------- SOCKETS - - - = = = = = - = = 33 19C303495-G7 Station Bottom Cover.
Xviol 7480532-P8 Tube, phen: 9 pins; sim to Elco 04-903-84. 19C303396-G3 Mobile Bottom cover.
Xxv102 19C301007-P5 Tube, plastic: 12 pins: sim to Alcon Metal 34 19A121065-P1 Support. (Used with FL1 in Models 4ET59D16-21,
Products 371G. 4ET60D16-21) .
XvV103 19B209160-P1 Tube, plastic: 11 pins; sim to LF Johnson 35 19A121257-G1 Angle.

124-311-100.

(Used with FL1 in Models 4ET59D16-21,
4ET60D16-21). .
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LBI-3778

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 previous revisioms.

Refer to the Parts List for descriptions of Parts affected by these revisions.

REV. A - To compensate for diode semsitivity variations in the relative
power output metering circuit. Added C159 & R130.

REV. B - Models 4ET59D16-21, 4ET60D16-21
To reduce tone distortion. Changed R3 on Tone Oscillator Encoder G101.

REV. B - Models 4ET59D10-15, 4ET60D10-15

REV. C - Models 4ET59D16-21, 4ET60D16-21

To increase audio high frequency roll-off and reduce sideband radia-
tion in adjacent channel. Changed C7, R15, R16 & R17 on Al01-All12.
Added C8, C77, R53 and deleted C9 on A101-A106.

17—

T
29———5: *

VIEW A"

RC-1465

L TRANSMITTER-MODELS 4ET59DI0O-21 AND 4ETE0DIO-2| —
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LBI-3778

ORDERING SERVICE PARTS

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

Service parts may be obtained from Authorized G-E Communication Equip-
ment Service Stations or through any G-E Radio Communication Equipment
Sales Office. When ordering a part, be sure to give:

G-E Part Number for component
Description of part

Model number of equipment .
Revision letter stamped on unit

W

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

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