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Although the highest DC voltage in this mobile equipment is supplied by the vehicle
battery, high currents may be dravrn under short circuit conditions. These currents can
possibly heat .metal objects such as tools, rings, watchbands, etc., enough to cause
burns. Be careful when working near energized circuits!

High-1eve1 RF energy in the transmitter Povrer Amplifier assembly can cause RF burns
upon contact. Keep away frorn these circuits when the transmitter is energizedl

11 Copyrignt @ tgBl cenerat Etectric Company
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SYSTEM SPECIFICATIONSI

FCC IDENTIFICATION NUMBER

GF, IDENTIFICA?ION NUMBER

FFEQUENCY RANGE
Recei ver

Sque I ched
Unsque lched

Transmi tter

FREQUENCY STABILITY

TEi{PERATURE RANGE

DUTY CYCLE

DTMENSTONS, LESS ACCESSORTES (g X W X D)

WEIGHT, LESS ACCESSORIES

TRANSMI TTER

AXAgMZTRlO 1A

TR1O1A

450-470 I'IHz

250 milliamperes
650 milliamperes

5.5 Amperes @ 13.8 Volts

0.0005%

-30"C (*22"F) to +60oC (140"F)

2O% Transmit, 100% Receive

65 MM X 190 MM X 240 MM
(2.55 X 7.5 X 9.4 inches)

2.O7 kg (4.5 pounds)

POl{EB OUTPUT

CONDUCTED SPUFIOUS AND
HAR['ONIC EMISSIO}I

IiODLJLA T I ON

AUDIO SF.NSITIVITY

AUDIO FREQUENCY
CHARACTER]STICS

DI STORT I ON

DFVIATION SYi\4METRY

MAXIMTIII FREQUENCY
S PREAD

RF OUTPUT IMPEDANCE

20

-70

r4,5 kllz (+3.5 kHz volce
nodulation and 0.75 kHz
CG modulation )

65 to 72O Millivolts
at J91 1-4
3.5 to 6 M'i I I ivolts at

Within +1 dB to -3 dB of
a 6 dB per octave pre-
emphasis fron 300 to 3OO0 Hz
per EIA standards. Post
limiter filter per FCC and

Less thA! 3% (1000 Hz)
Less than 5% (300 to 3000 Hz)

0.5 kHz naximum

5.5 MHz

50 ohms

AUDIO OUTPUT (to 4.0
ohms speaker)

SI]NSITlVITY
12 dB SINAI)
20 dB Quieting

Method

SELECTI V I TY
EIA Two-Signal

Me t hod

SPURIOUS RESPONSE

INTERMODULAT I ON

MODULATION ACCEPTANCE

SQUELCH SENSITIVITY

FREQUENCY RESPONSE

RF ]NPUT IMPEDANCE

-85 dB @ kHz

-85 dB

-75 dB

+7,O kEz

<8 dB SINAD

Within +2 and -8 dB of a
staodard 6 dB per octave
de-emphasis curve from
300 to 3000 Hz (1000 Hz
reference )

50 ohms

0.4

o .45

* These specifications are intended
appropriate Specifications Sheet

pri.marily for use of the serviceman. Refer to the
for the complete specifications.



DESCRIPTION

Genera I Ill ect ri c Phoeni x mobi Ie combi-
na.tions are ful1y transistored -- utilizi-ng
L.,oth di screte components anci integrated
circujts (IC's) for high reliab'i1ity. The
rarJio i s a sel f-contained, FM transmitter/
recejver with built-in controls and speak-
er. Its sma I 1 size makes it idea-I for
fr:ont mounting in conventional vehicles.
The stanclarrl combinations are equipped with
the following:

o One receive frequencY, and two
transmi t frcquencies

o P1 ug- j n crYsta I s for +0 ' 0005%
oscil lator stabi litY

o Channel Gr-tard (tone squelch)

ll'he raclio consists of an effective
hea t-di ssipating, aluminum die cast rrHrr

frame on which two ci rcuit boards are
mountecl. The transmitter/receiver board is
mounted on the bottom of the "H" frame and
includes FF and receiver audio circuitry'
The Interconnect/Oscillator/Channel Guard
( IOC) board contai ns a 1 I interconnections,
oscillator circuits, transmitter audio pro-
cessor , mi crophone preampl ifier , and Chan-
ne1 Guard ci rcuitry. Al 1 externa.l connec-
tors, controls and indicators are mounted
c] irectl)'on the two boards for rellability
anC ease of di sassemblY.

\* The hoarcls plug into each other, elim-
i na ting the need for i nterconnecting wires.
The only wires used in the ra.dio are the
plug-jn leacls for the internal speaker.
The top anr! bottom covcrs enclose the rrHrr

frame ancl provide optimum protection for
the radio. The internal speaker mounts on
the jnside of the top cover"

The front control panel is made of
highly durable plastic wlth rounded corners
and recessed controls for passenger safety
requirements. The panel provides access to
four standard operator controls: a POWER
crn/Off pushbutton, a momentary MONITOR
pushbutton (fixecl squelch and Channel Guard
monitor), a rotary, an edge-mounted Volume
contr()1 , and a two-posi tion frequency se-
I ector (RpTR-DIR) . A red Transmit indi-
cator t.FD (Light Fmj tting Diode) and a
green power on indicator are provided'

No pou'er supply is required since the
highest supply voltage used in the radio js
providr.d by the vehicle battery. The radio
i s de.si gned for operation only in 12 Vo1t,
negative ground vehjcle systems.

The'radio is of modular construction.
Both major modules and tuning adjustments
are easi 1y accessiblt'. Loosening the two
screws i n thc' rea r of the top cover pro-
vides access to the inte'rconnect or multi-
frequency/interconnect board.

LI_) 1:i 10 7 2

cover provicles access to tLe transnri ltcr/
receiver board.

An optional set of test probes can be
plugged onto the test pins on the board for
alignment and troubleshootlng. Illea.sure-
ments can be made using GE Test Set 4EX3A11
or a mul-timeter,

TRANSil{ I TTER

The transmltter consists of an FM ex-
citer with an audio processor and a broad-
band, fixed-tuned power amplifier. The RF
power output level is pre-set lnternally to
rated power. Once the 1eve1 1s set, a
sensing control circuit holds it constant
as temperature and/or voltage vary within
specified limits.

Frequency stability for both the
transmitter and receiver is maintained by
an electronic compensati-on network.

RECE IVER

The dual conversion receiver consists
of a front end section and two mixer/IF
sections operating at 21.4 NlHz and 455 kHz.
The receiver also contains a squelch and
audio section. The audio section provides
a 3-watt audio output into a 4-ohrn load.

AC POV/ER SUPPLY OPTION

To use the radio as a base station, an
optional 121 Volt AC, 60 llerLz power supply
is available. An eight foot cable connects
the power supp)-y to the radio. The cable
length permits the power supply to be 1o-
cated away from the radio. A green Power
On LED is located on the front panel of the
power supply.

M ICROPFIONE

The standard mobile combinations use
an electret microphone, The mi-crophone is
housed in a sturdy case, and the extendable
coiled cord plugs into a jack at the back
of the radio. The microphone is secured to
the radio by means of a strain relief hook
on the microphone cabIe. A microphone
hanger is supplied with the rnicrophone.

HOOKSWITCII OPTION

1n Channel Guard appllcations, a
microphone hookswitch may be suppli.ed wi-th
the radio. The hookswitch is equipped with
a Channel Guard disable switch,

Placing the switch in the "up"
position (towards the smaIl speaker syrrbol)
dlsables the receive Channel Guard. Iti-th
the switch in the "down" position, the

Loosen i ng
the two screws in the rear of the bottom
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Channe.l CrrarC is disabled when the
microphone js removed from the hookswitch.

EXTERNAL SPEAKER (OpTTONAL)

A five-inch speaker, contained in a
LFXANo housing, provides an audio output of
3 watts. The nomina I speaker impedance is
3.2 ohms. The speaker leads are connected
to pin-s 3 and 7 of Systems plug P910. IVhen
the Externa I Speaker is used, the jumper
from H13 to H14 on the (IOC) board can be
removed or P904 unplugged to disconnect the
hui I t-in speaker. A LEXANo bracket is sup-
p) j ed for moun t i ng.

OPERATION

Complete operating instructions for
the Two-lVay Radio are provided in a sepa-
rate Operatorts Manual. The basic proce-
dures for receiving and transmitting
messa ges fo 1 1 ows :

TC RECEIVE A }.4ESSAGE

1. Turn the radio on by pushing in
the POWER pushbutton.

2. Push in the I,{ONITOR button to dis-
able the squelch circuit and Chan-
nel Gua rd decoder. Adjust the
volume control for a comfortable
I istening level and then release
the I\{ONITOR but ton f or norma 1

operation.

The radjo is now ready to receive
messages from other radios in the system.

TO TFANSI4IT A I\,IESSAGE

'| Turn the radio on as clirected in
the "To Receive a lr,lessage" sec-
tion.

2. Press the PTT switch on the micro-
phone and speak across the face of
the nnicrophone jn a normal voice
level. Release the PTT switch as
soon a s t he messa ge ha s been
given. The red inriicator I ight on
the control panel will glovr eacb
tirne the microphone PTT switch is
pressed, inr!icating that the
transmitter is on the air. The
receiver is rnuted when the trans-
mitter is keyed.

INITIAL ADJUSTMENT

After the radio has been installed (as
described in the Installation I\4anual), the
following adjustments should be made by an

2

electronics technician who holds a Firsl or.
Second Class FCC Radiotelephone license
(where requi red ) .

TRANSTI I TTER ADJUSTIVIENT

Adjustments for the Lransmi tter in-
clude measuring the forward and reflected
power and adjusting the antenna length for
optimum VSIJR, then setting the transmitter
to rated power output. Next, measuring the
frequency and modulation and entering these
mea suremen t s on the FCC requi red sta t ion
records. For the complete transmitter ad-justment, refer to the Alignment Procedure
(see Table of Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the recei-
ver includes tuning the input circuit to
match the antenna. For the Receiver Ad-justment Procedure, refer to the Alignment
Procedure (see Table of Contents).

CHANNEL GUARD DISABLE

All radios are equipped with Channel
Guard. 1n applications where Channel Guard
is not desired, disable the Channel Guard
circuit by connecting a jumper from J910-B
to J910-9. Also, remove the versatone ifpresent.

RE- INSTALLATION

If the mobile combinati.on is ever
moved to a different vehicle, always checkthe battery potarity of the new system.

CIRCUIT ANALYSIS

TRANS}{I TTER

The transmitters utilize a crystal
control led, frequency modulated exciter for
two-frequency operation in the 4bO-4TO trtiHz
frequency band. The solid state transmit-
ter uses integrated circuits and discrete
components for increased reliability. The
transmitter consists of audio processor
U1O1; osci I 1a tor Q151, and Q15t, buffer
Q153, exciter stages e201 through e2O4; pA
ampl i fier Q251 through Q253, and power
control circuit q2S4 through e287. Theexciter provides approximately 150 milli-
wa t ts of modula ted RF to the pA whichprovides rated output power. Figure 1 is ablock diagram of the radio showing both thetransmitter and receiver.
I\{ICROPHONE PREATIPLIFIER

A preamplifier stage (e901 andassociated circuitry) is provided for the
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standard electret microphone wi.thout a
built-in preamplifier. The preamplifier
circuit is located on the IOC board.

With this microphone, MIC HI is
coupled througb J911-5 to the preamplifier
stage. The ampl i fied output is coupled
through R908 and C905 to the audio pro-
cessor.

For optiona 1 microphones with a
bui I t-in preampl i fier, audio is coupled
through J977-4, bypassing MIC PRE AMp e901.

AUDIO PROCESSOR U1O1

The audio n"o".=.o. provides audio
pre-emphasis with amplitude limiting andpost limiter filtering. A total gain of
approximateTy 24 dB is realized through the
audio processor. 20 dB is provided by
U101B and, 4 dB by U101A.

The 8.5 Vol t regula tor powers the
audio processor and applies regulated +8.5V
through p9O3-2 to a voltage divider con-
sisting of R101, R111, R110 and R109. The+4.25V output from the voltage divider
establishes the operating reference point
for both operational amplifiers. C1O6
provides an AC ground at the summing input
of both operational amplifiers.

Resistors R109, R110, R111 and diodes
D101 and D102 provide limiting for U101B.
Diodes D101 and D102 are reverse biased at+7.7 VDC. Voltage divider network R109,
R110 and R111 provides +b.9 VDC at the
cathode of D101 and +2.6 VDC at the anode
of D102. The voltage at the junction of
D101 and D102 is 4.25 VDC. C104 and C108
permit a DC level change between U101B-z
and the voltage divider network for diode
biasing.

When the input signal to U101B-6 is of
a magnitude such that the amplifier output
at U1018-7 does not exceed 4 volts p-p, the
amplifier provides a nominal 20 dB gain.
Itfhen the audio signa 1 level at U101B-7
exceeds 4 volts PP, diodes D101 and D102
conduct on the positive and negative half
cycles providing 100% negative feedback to
reduce the amplifier gain to 1. This
limits the audio amplitude at U1018-Z to b
volts PP.

Resistors R105, R106 and R10? and ClOz
comprise the audio pre-emphasis network
that enhances the signal to noise ratio.
R107 and C1O7 control the pre-emphasis
curve below limiting. R106 and CLOT con-
trol the cut-off point for high frequencypre-emphasis. As high frequencies are
attenuated, the gain of U101 is increased.

Audio from the preamplifier or
microphone is coupled to the input of

operational amplifier U101B-6. The
amplified output of U1018 is coupled
through R114, R7I2 , R104 and R11Z to a
second operational amplifier U101A.

The Channel Guard (CG) tone input isapplied to U101A-2. The CG tone is then
combined with the microphone audio.

A post limiter filter consisting of
U101A, R112-R114, C10B and C110 provides 12
dB per octave roll-off. R104 and C102 pro-
vide an additional 6 dB per octave roll-off
for a total of 18 dB.

The output of the post limiter filteris coupled through C110 to the temperature
compensated transmitter oscillators Q151and Q152.

TRANSMIT OSCILLATOR

A tempera ture compensa ting network
consi,sting of R151, R152, R1b3, R154, D1b1and C151 maintains oscillator frequency
over a temperature range of -30o to +60.C.
The temperature compensating DC voltage andaudio is applied to FM modulator DIS2through MOD ADJ control R155 and R1b9.Modulator varactor D151 varies the transmitfrequency at the audio rate applied fromthe audio processor.

Q151, Y1b1 and associated circuitry
comprise a Colpitts oscillator which g.ne:
rates the ninth subharmonic (50 MHz) oi theRF carrier frequency. The transmit
osci I lator is adjusted to the assignedoperating frequency by L151. The oscil-lator output is applied to buffer e153, andis then coupled through p1b1 to the exciter
circuitry transmitter/receiver (Tx/Rx)
boa rd .

The second oscillator stage isidentical to the F1 oscillator. The
desired frequency is selected through Txfrequency swi tch S1b1 and channel Commonswitch Q154.

Q154 is normally turned on so that theemitter of the selected oscillator isgrounded through S151 and Q1b4, tqrning theselected oscillator on.

SERVlCE

R112-R114 are 7% resistors. This
tolerance must be maintained to
a ssure proper opera tion of thepost limiter filter. Use exact
replacements.



SERV I CE

Tbe channel common circuit is for
factory test PurPoses onlY. The
circui t permits both frequencies
to be checked regardless of the
posi tion of S151. The circuit
consists of Q154, Rt72 and C168.
Groundirg channel common lead
J911-6 turns off Q154 and Permits
each transmit oscillator to be
turnecl on by grounding P911-7(F1)
and then P911-8(F2 ).

CIRCUIT ANALYSIS L8r31072

EXCITER

The exciter consists of a 1.50 llHz
amplifier a (150 \llIz to 45O MHz) tripler
and two 450 I{Hz amplifiers. The exciter
takes the output from the osci I 1a tor and
buffer circuits (2 milliwatts minimum) and
multiplies and amplifies 1t to provide 140
milliwatts minimum (45O-47O I{Hz) to the
power amplifier circuitry. In addition to
these functions, the exciter contains aIl
of the filters whicb determine the band-
width and spurious characteristics (exclu-
sive of harmonics) of the transmitter'

The output of the osci I 1a tor and
buffer stages is coupled to the input of
the exciter via J151, which is connected to
a tap on L2O1. This tap also supplies
voltage to the buffer transistor Q153.
L201 along with L2O2, selects the third
harmonic (150 \!lHz) rvhich is present aL
J151.

C2O6 and C2O7 natch the output of thls
two pole filter to the base of Q201' which
provides approximately 10 dB of gain. C273
and C2l4 match the collector of this tran-
sistor to the input of another two pole
filter, consisting of L2O4 and L205. The
emitter voltage on LzOl (AMPL-1) can be
monitored at Tp201, and is typically +0.3
vcl ts.

C216 and C2I7 match the output of L205
to the base of the tripler transistor'
Q202. The base voltage on Q2O2 ean be read
at'lP2O2, and is t1'pically -1.2 vo1ts. The
tripler has approximately 3 dB of gain.

A matching network consisting of L206
and C222 matches the 450 MHz output of the
tripler to the first two-po1e helical fi1-
ter, L2O7 and L2O8. The output of this
filter is tben matched by C223 and L209 to
a two stage, broadbanded 450 [4Hz amplifier
consisting of Q203 and Q204 . C227 , C228 

'L210 and L211 provide proper matching from
the collector of Q203 to the base of Q2O4,
providing the necessary bandwidth as we11.
Although this amplifier is capable of pro-
viding 12-I5 dB of gain, both stages are
hiased to provide adequate saturation to
ensure no AM components are present at the
exciter output. Typical actual gain is 7-9
dB, and typical power output is 150 mW.

The collector of Q204 is matched to
the input of the second two pole helical
filter (L214 and L215) by C233-C235, L272
and L213. An RF "sniffing" circuiL con-
sisting of C236, C237, D2OI, and R221 allow
relative power available at the input of
this filter to be monitored at TP203. +0'6
volts is typically present at thj"s point
after tuning the exciter.

There is no test point that indicates
rela tive power coming out of this fil ter
TP251 in the PA sect.ion indicates relative
power coming out of Q251 (Amp1 4) , and
final tuning for L214 and L215 should be
done while monitoring this test point. No
test points require the use of special RF
detector probes.

POWER AMPLIFIER

The three stage power amplifier con-
sists of Amplifier Q251, driver q252 and
power ampl ifier Q253 and associated cir-
cuitry. Collector voltage for driver Q252
is applied from A+ through power control
transistor q257 and L256, L257 and R256.
The colleetor voltage for Q252 is a result
of the output power setLing and voltage
variations at any given time. The output
of driver q252 is coupled to the base of
Power Amplifier Q253 through an impedance
matching network consisting of W254, C292,
C267 , C268 and C269.

Collector voltage for Q253 is provided
frorn A+ through L267, L262 and R258.

The 20 watt output of the PA is con-
nected to the 1ow-pass filter by W256 and
then to antenna relay K601.

RF POWER ADJUST CIRCUIT

The output power adjust circuit al1ows
the transmitter to be set to rated output
power. The power adjustment is attained by
control ling the DC col lector voltage to
driver Q252 through pass transistor q257.
The pass tra nsistor i s control I ed by a
feedback loop consisting of Q254 through
Q256. The power is set by potenLiometer
R260.

SERVICE

There are 4 points in the exciter
which are approximatelY 50 ohrns.
W201, W2O4, W205 and W251 (which
interface the 2 helica I fi1 ters
to the other exciter circuitrY).
These points can conveniently be
used to monitor or inject signals
for troubleshooting and testing
using 50 ohm sources and termi-
nations.
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A change in output power is sensed by
D252 causing the base voltage of q254 to
change accordingly. For example, if the
output power increases, the base of Q254
goes more positlve, causing it to increase
conduction which lowers its col lector volt-
age. Q254 controls Q255, therefore as Q254
increases conduction, Q255 decreases con-
duction. This raises the voltage applied
to the ba se of Q256. Tbe conduction of
Q256 Cecreases proportionally, lowering the
base voltage of pass transistor Q257. The
resulting decrease in conduction of Q257
lowers the col lector voltage of driver
q252, tberetry lowering the output power in
proport ion to the excessive power ori gin-
a1ly sensed by the base circuit of Q254.

RECE I VER

The receivers are dual conversion,
superheterodyne FI\'I receivers designed for
one-frequency operation in Ihe 42O-572 \lHz
frequency range. A regulated 8.5 volts is
used for all receiver stages except for the
audio PA IC, whjch operates from the A+
supply.

'The receiver has intermediate fre-
quencies of 21.4 liHz and 455 kHz. Adjacent
channel selectivity is obtained by using
two band-pass filters: a 21.4 MHz crystal
fi I ter and a 455 kHz ceramic fi 1 ter.

Al1 of the receiver circuitry except
the osci 1 1a tor is mounted on the
transmit ter/receiver (Tx/Rx) board. The
receiver consists of:

Receiver Front End

21 .4 MiHz 1st IF circuitry

1st and 2nd Oscillators

455 kHz 2nd IF circuitry with FM
Detector

Audio PA Circuitry

Squel ch Ci rcui t ry

RECE]VER FFONT ENI)

An RF signa 1 from the antenna is
conpled through antenna relay K601 and two
helical resonators (L401 and L4A2) to the
t'ase of RF amplifier Q401. The output of
Q401 is coupled through three more helical
resonators consisting of L4O5-L4O7 to the
gate of 1st Mixer Q402. The front end se-
lectivity is provided by the five helical
resona tors.

OSCILLATOR & IVIULTIPLIER

Q301 , Y301 a nd a ssocia ted ci rcui try
make up a Colpitts-oscillator. The

o

frequency is control led by a third mode
crystal operateci at one ninth of the
required injeetion frequency. Voltage-
variable capacitor D301, L301 and Y301 are
connected in series to provide compensati-on
capability. The compensation voltage used
to control the transmitter oscillators is
applied to D301 to maintain stability.
L301 is adjustable to set the oscillator
frequency. R301 is in parallel with Y301
to insure operation on the third overtone
of the crystal.

The output of Q301 is coupled through
C304 to the emitter of buffer Q302. The
output of Q302 is coupled through P301 to
two tuned circuits (L351 and L352) on the
Tx/Rx board. L351 and L352 are tuned to
the third barmonic of the oscillator fre-
quency which is applied to the base of
Q351. The output of tripler A351 is
coupled to the source input of mixer Q402
through helical resonators L354 and L355.
L354 and L355 are tuned to the operating
frequency minus 27.4 MHz which is the ninth
nultiple of the crystal frequency.

The DC leve1 of the osci 1 Iator /
multiplier chain can be monitored at TP351.
The meter reading at this point is typical-
ly 0.8 VDC. The RF frequency from the
oscillator/multiplier chain and input level
to the mixer can be measured at TP401. The
meter reading at TP401 is typically 0.5 to
1 volts as measured using the Rx RF Detec-
tor Probe.

1ST I{IXER

The 1st mixer uses a FET (Q402) as the
active device. The FET mixer provides a
high input impedance, high power gain and
an output relatively free of intermodula-
tion products).

In the mixer stage, RF from the front
end helical filter is applied to the gate
of the mixer. Injection voltage from the
multiplier stages is applied to the source
of the mixer. The 21.4 MHz mixer 1st lF
output signal is coupled frorn the drain of
Q402 through an impedance matching network
(L409 and C410-C413 ) to crysta 1 filter
2501.

The highly-selective crystal filter
provides the first portion of the receiver
IF selectivity. The output of tLre filter
is coupled through impedance-matching net-
work L501 to the 1st IF amplifier.

IST & 2ND IF & DETECTOR STAGES

1st IF Amplifier e501 is dual-gate
I{OSFET. The crystal filter output is ap-plied to Gate 1 of the amplifier, and the
ampli-fied signal is taken from the drain.
The biasing on Gate 2 and the drain load
determines the gain of the stage. The

CIRCUIT ANALYSIS
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amplifier provides approximately 20 dP of
IF gain. The output of Q501 is coupled
through an impedance matching network
(L502) that matches the amplifier output to
the input of IC U501.

U501 and associated circuitry consists
of the 2nd oscillator, mixer and 2nd IF
amplifier. The crystal for the oscillator
is Y501, and the oscillator operates aI
20 "945 lllHz f or lovr side in ject ion of the
2nd IF (standard), or 21.855 MHz for high
side injection with (Structured Option FT)
for those radios determined to be operating
on a tweet frequency. This frequency is
mixed with the 21.4 MHz input. The output
of the mixer is lirni.ted by D501 and D502.
L503 is tuned for the 455 kHz 2nd lF fre-
quency.

The output of U501 is coupled through
ceramic filter Z5O2 wlnich provi.des the 455
kHz selectivity, and applied to U502. Test
Point TP501 is used in a ligning the recei-
ver, and can be used to check the output of
u501.

U502 and associated circuitry consists
of a 455 kHz limiter, a quadrature type FM
detector and an audio preampl i fier. L504
is the quadrature detector coil. Audio
Level potentiometer R521 is used to set the
audio output level to the audio amplifier.

AUDIO AND SQUELCH CIRCUITS

Audio

Audio is applieC to the Channel Guard
tone reject filter through P903-3 and back
to the de-emphasis network through P9O3-7.
The audio passes through the de-emphasis
network (R633, C608 and C609 ) to Volume
Cont rol R634.

Audio arnplifier IC U601 drives the
speaker at the desired audio level (up to
three watts). The feedback loop containing
R637, R638 and C611 determines the ampli-
fiers closed loop plain. R636 and C613 pro-
vide the higb audio frequency rol 1-off
above 6 kHz.

The audio amplifier can be muted by a
DC voltage from the receiver mute gate
(Q605) which uses different logic inputs.
These inputs are 8.5 V Tx, MONITOR, or a
squelch signal. The Rx MUTE function from
the Channel Guard circuit which is applied
through P903-4.

Squel ch

Tbe squelch circui t operates on the
noise components contained in the FM
detector output. The output of U502 is
applied to frequency selective noise
arnplifier Q601 that has a resonant circuit
(L601, R604 and C6O2) as the col lector

1oad. The output is noise in a band around
7 k{z.

The noi se output i s coupled through
Squelch control R607 to expander ampllfier
Q602 which improves the level discrirnina-
tion characteristics of the circuit. The
output of Q602 is applied to a passive
voltage doubler circuit (D603 and D604).
This circui t has a high source impedance
and operates as an average value rectifier.

Fol lowing the vol tage doubler is a
Schmidt trigger (Q603-Q604 ) . The Schmidt
trigger provides the necessa ry hysteresis
and a we1 1-defined output signa I for Rx
IIUTE gate Q605

Wi th no RF signa 1 present, the
detected noise a t the vol tage doubler
output turns on Q603, turning off Q604.
This causes Q605 to turn on, applying +1.
volts to pin 2 of audio amplifier U601.
This voltage turns off U601 and mutes the
receiver.

When an RF signa I is received , the
noise at the output of Q601 decreases and
drive to e603 is removed. This turns off
Q603 and al1ows Q604 to turn on. With Q604
turned oD, Rx IVIUTE gate Q605 turns of f .
This turns on U601 so that audio i-s heard
at the speaker.

The squelch sensitivity is adjusted by
R607 in the base circuj.t of expander ampli-
fier Q602.

Pressing in the MONITOB pushbutton on
the front of the radio opens the Rx MUTE to
disable the Channel Guard. It also grounds
the base of Q601 and disables the squelch
function.

CHANNEL GUARD

Channel Gua rd is a continuous tone
encoder/decoder for operation on tone fre-
quencies in the 71.9 Hz to 210.7 Hz range.
The encoder provides tone-coded modulation
to the transmitter. The decoder operates
in conjunction with the receiver to inhlbit
all calls that are not tone coded wlth the
proper Channel Guard frequency.

The Channel Guard circui try consists
of discrete components for the Encode
disable, PTT switch, and receiver mute
switch; four thick-film integrated circuit
modules consisting of Decode Module U1001,
Encode Module U1002, Frequency Swi.tchable
Selective Amplifier (FSSA) U1003, plug-in
Versatone Network ZIOOI and monolytic IC
U1004 in the tone reject filter.

For a f uncti-ona I di.agram of the Chan-
nel Gua rd Encoder/Decoder , refer to the
troubleshooting procedures.

References to symbol numbers mentioned
in the fol lowi-ng text are found on the
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Schema tic Diagram,
Parts List.

Outline Diagram and

FSSA

Frequency Switchable Selective Ampli-
fier (FSSA) U1003 is a highly stable active
bandpass filter for the 71.9 Hz to 2I4.7 Hz
frequency range. The selectivity of the
filter is shifted across the bandpass
frequency range by swi tching Versatone
Networks in the fi I ter ci rcui t .

The gain of the FSSA is a function of
the tone frequercy. The Tone Frequency is
determjned by the Tone Network connected in
the FSSA circuit. Versatone Network 21001
is a precision resistor network.

ENCODE

V/hen PTT swi t ch i. s opera t ed , the Cha n*
ne I Gua rd encode t one i s genera ted by
coupling the output of FSSA bandpass filter
U1003 back to its input through a phase
inverting amplifier circuit and a limiter
circuit. The output of the FSSA is coupled
from U1003 to the input of the phase
inverting amplifier at U1002-9.

An amplifier provides 180o phase shift
of the tone frequency at the output. The
output of the phase inverting amplifier
circuit is coupled from U1002-6 to the
input of the limiter circuit at U1002-5.

A limiting network sets the tone out-
put coupled from U7402-4 to the input of
the FSSA (U1003-12) at 53 millivolts peak
to peak.

The limiter circuit is also used as an
encode switch. Keying the transmitter
applies +5.4 Volts to UlO02-2. This starts
the ci rcui t osci I 1a t i ng. Tbe tone frequen-
cy is determined by the tone network con-
nected in the FSSA circuit.

The tone output of the encoder circuit
is taken from U1002-7 and coupled through
tone output ampl i fier Q1002 and modula t ion
adjustment 81010 to the audio processor on
the transmi tter/receiver board.

DECODE

Aud i o from Vol ume/Squel ch high tha t
contains the correct frequency is coupled
to pin 1 of Decode Module U1001. Pin 1 of
U1001 is the input of an act ive, three
stage, low pass filter. The low pass fil-
ter attenuates frequencies over 21O.7 Hz.
The output of the 1ow pass fi lter at
U1001-15 is applied to U1001-14. U1001-14
is the input of a limiter circui t, limiting

CIRCUIT ANALYSIS

the output at
peak to peak.

U1001-13 Lo 55 millivolts

The output from the limiter is coupled
to Pin 12 of FSSA U1003. Since the tone is
the proper frequency, the FSSA will a1low
it to pass. The output of the FSSA is
coupled to U1001-3. U1001-3 is the input
to an amplifier circuit. The output of the
amplifier at U1001-4 is coupled to the in-
put of a threshold detector at U1001-6.

In the mute mode, when the tone decod-
er in U1001 detects the Channel Guard fre-
quency, Q1005 turns Q1006 off. This un-
mutes the receiver audio. In the squelch
mode, Q1006 is operating, grounding the Rx
MUTE lead and muting the receiver audio.

Audio from VOL/SQ HI is applied to the
tone reject filter. The tone reject filter
is an active filter consisting of U1004 and
associated circuitry. A11 frequencies from
7O to 210.7 Hz are rejected by the fj.Iter,
while passing all other audio frequencies
back to the recei'rer audio circuits (fil-
tered VOL/SQ HI ).

Encode Disable

The Encode Di.sabIe circuit consists of
Q1003 and Q1004. To disabte the encode
circuit, a positive voltage (+8.b to 14
VDC) is applj.ed to Molex connector p910-b
at the rear of the radio. This is accom-
plt"!gO by temporarily jumperins pgto-9 (CG
DISABLE) to p910-11 (A+). Thls positlve
voltage is applied to the base of e1003,turning on both Q1003 and e1004.

STANDARD TONE FREQUENCIES (Hz)

77.9
7 4.4
77 .O
79 .7
82.5
85.4

88 .5
91 .5
94.8
97.4

100 .0
103.5

707.2
110.9
114.8
118.8
123.0
t27 .3

131.8
136.5
141 .3
146.2
151 .4
756.7
203.5
270.7

162
I67
t73
179
186
192

2
o

8
o

2
8

SERVICE

The Encode Disable circuit has
been incorporated as a maj-nten-
a nce a id for the servi ceman .
This circuit disables the Channel
Guard encode cireuit and allows
the serviceman to make transrnit-
ter distortion and modulation
checks without removing the cover
from the radio.



\{hen turned oD, Q1004 app1ies +B'5 VDC to
the base of PTT Switch Q1001, forcing it
off. With Q1001 off, the operating voltage
for the encocler IC U1002 and Encode Tone
Output Stage transistor Q1002 is removed,
preventing any tone output.

POWER DISTRIBUTION

The battery voltage (A+) connects to
the radio through J910-1 and J910-11 at the
rea r system connector to the IOC boa rd.
Both lnputs are connected to reverse polar-
ity protection diodes D901 and D9O2. The
ground lead is coupled through the same
connector and is connected to chassis
ground through a fusable printed wi ring run
which will open if the ground wire is acci-
dently connected to A+ (see Figure 2).

INTERCONNECT/OSC / CG BOARD

CIRCUIT ANALYSIS

PWR ON INOICATOR

M lC PRE A[4P

One battery input goes directly from
the IOC boa rd through a feed-through
capacitor in FL9OT to the lransmitter PA
stages. The other input feeds through
P903-6 to the main board for two functions'
One branch for the audio amplifier passes
through an RC-rippte flller (R642 and C619)
and one of the sections of POWER On/Off
switch S602. The other section of lhe
POWER On/Off switch controls the A+ to
voltage regulator U602. The regulator
output is fixed at 8.5 volts by means ol
selected resistor R640. Refer to the
Receiver Schematic Diagram for resistor
selection instructions.

Regulated 8.5 volts i-s switched to
either the receiver or the Lransmitter and
Tx indica tor by the antenna relay ' The
antenna relay is also powered by the 8.5
volt regulated supply. The non-latching
relay is operated by the PTT switch on the
microphone, completing the path to A-.

The squelch circuit, the audio proces-
sor and parls of the IF amplifler U502 are
supplied directly from the continuous 8.5
volt supply.

The receiver front-end, the receiver
oscillator, the 21.4 MHz IF stages and the
second oscillator are supplied from 8.5 V
Rx. The transmitter oscillator and the
exciter are supplied from 8.5 V Tx.

TRANSMIT/RECEIVE EOARD

LBIU1072

EATTERY (+}
tcNrTtor 5w
(OPTIOMLI

BATTERY (-}

MIC ROPHONE

M IC ROPHONE

PTT

I

CAUTION

When usinpr the Encode Disable ci r-
cuit, do rot remove the microPhone
f rom t he opt i ona t hookswi t ch ( i f
present) or place the monitor switch
on the hookswitch in the "uP" posi-
tion. In station aPPlications, do
not place the CG MON Switch on the
desk microphone in [{ON Position.
This will short the supply voltage to
ground, resulting in possible damage
to the equipment.

ON

RECEIVER CKTS

TRANSMITTER CKTS

TRANSMIT INOICAIOR

AUDIO PROCESSOR

I

TX OSC CKTS

Figure 2 - Power Distribution
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MAINTENANCE

PREVENTIVB I{A INTENANCE

To insure- bigh operating efficiency and to prevent mechanical and electrical fail"ures
from interrrlpting system operations, routine checks should be made of all mechanical and
electrlcal parts at regular intervals, This preventive maintenance should include the
checks as listed in the table of Maintenance Checks.

DI SA SS EI4BLY

To service the transmi tler/
receiver (Tx-Rx) board, loosen the
tvzo screws securing the bottom
cover at the rear of the radio.
Then sl ide the cover out from
under tbe edge of the front
control panel and lift off.
To service the IOC board, loosen
the two screws at the rear of the
radio and sl ide the cover out from
the edge of the front control
panel and lift off .

To remove the Tx-Rx board:

Remove the top and bottom
covers.

Remove the four screws securing
the front panel to the ,,H,r
frame a nd remove the front
panel.

MAINTENANCE CHECKS
lNTERVAL

o
Mon t hs

AS
Requi red

CONNECTIONS - Ground connections and connections to the voltage source
should be periodically checked for tightness. Loose or poor connec-
tions to the power source will cause excessive voltage drops and faulty
operation. When ground connections are not made directly to the bat-
tery, the connection from the battery to vehicle chassis must be
checked for low impedance. A high impedance may cause excessive volt-
age drops and alternator noise problems.

x

ELECTPTCAL sYsrEM - check the voltage regulator and alternator or gen-
erator periodically to keep the electrical system within safe and
economical operating limits. over-voltage is indicated when the bat-
tery loses water rapidly. usage of 1 or 2 ounces of water per ce1l per
week is acceptable for batteries in continuous operation. A weak bal-tery will often cause excessive noise or faulty operation.

X

I4ECHANICAL INSPECTION - Since mobile
shock a nd vi bra t i on , check for 1 oose
to mal<e sure that nothing is working

units are subject to constant
p1ugs, nuts, screws and parts
I oose .

x

ANTENNA - The antenna, antenna base and
clean and free from dirt or corrosion.
should become coated or poorly grounded,
signal will result.

all contacts should be kept
If the antennas or its base
loss of radiation and a weak

X

ALIGNMENT - The transmitter and receiver meter readings should be
checked periodically, and the alignment "touched up" when necessary.Refer to the applicable ALIGNI{ENT PROCEDURE and troubleshooting sheetfor typica I voltage readings.

x

FREQUENCY CHECK
quired hy FCC.

- Check transmitter frequency and deviation as re-Normally, these ehecks are made when the unit is firstput into operation, after the first six months and once a year there-after.

x

Be careful when removi.ng the
top cover as the speaker
leads are connected to the
boa rd .

10
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Remove the eight screws secur-
ing the RF shield.

Unsolder the antenna connector
and remove the trto retaining
screws.

Remove the two screws in the PA

transistor Q253.

Turn the radio over and remove
the hex screw Post, washer and
copper spacer from the stud of
Driver transistor Q252.

Remove the 9 sc rews securi ng
the Tx-Rx board and carefullY
lift up the board off of the
i nt erconnec t i ons Pi ns .

To remove the interconnect/
mul t i-frequency boa rd ;

Remove tbe toP cover.

In multi-frequency units, t€-
move the five screws securing
the RF shield.

Remove the 12 screws securing
the board and carefullY lift
the board up to disconnect the
interconrection pins.

PA TRANSISTOR REPLACEMENT

LBr:i1072

printed circuit board runs because
part of the matching network is
included in the base and collecLor
runs.

Tri-m the new translstor leads (if
required) lo the lead length of
the removed transi stor. The
1et Ler rrcrr on the top of the
transistor a lso indicates the
col lector (see Figure 3 for
t ransistor lead identifica tion ) .

Apply a coa t of si 1 icon grea se
between the mounting surfaces of
the spacer and to both sides of
the insulator of Q252 and between
the mounting surfaces of Q253 and
the heat sink and on both ends of
the spacer. Place the transistor
in the mounting hole. Align the
leads as shown on the Outline
Diagrarn. Then hold the body of
the transistor and replace the
transistor mounting hardware,
using modera te torque of 0.6
Newton meters (Nm) or 6 inch
pounds) for M2.5 screw size and
1.0 Nm (8 inch pounds) for the hex
screw post. A torque wrench must
be used for this adjustment since
transistor damage can result if
too little or too much torque 1s
used.

Solder the leads to the printed
circuit pattern. Start al the
inner edge of mounting hold and
solder the remaining length of
transistor lead to the board. Use
care not to use excessive heat
that causes the printed wire board
runs to Iift up from the board.
Check for shorts and solder
bridges.

7. Replace Tx/Rx board and reassemble
radio.

REMOVING }C ! S

Removing ICrs (and a1I other
soldered-in components) can be easily
accomplished by using a de-soldering tool
such as a SOLDA PULLTo or equivalent. To
remove an IC, heat each lead separately on
the solder side and remove the old solder
with the de-soldering tool.

5.

4.

7.

t

J.

I]RIVER -AND b.

Q253:
To replace PA RF transistors Q252 and

1 . Rernove Tx/Rx boa rd .

2. Unsolder one lead at a time with a

50 watt soldering iron. Use a
scribe or X-actroo knife to hold
the lead away from the Printed
circuit board until the solder
cool s.

Lift out the transistor, and re-
move the old solder from the
printed circuit board with a de-
sol deri ng tool such a s a SOLDA
PULLTo. Special care should be
taken to prevent damage to the

WARNING

The stud mounted RF Power Transis-
tors used in the transmitter contain
Beryllium Oxide, a TOXIC substance.
If the ceramic or other encaPsula-
tion is opened, crushed, broken or
abraded, the dust may be hazardous
i f inha led . Use care in rePlacing
transistors of this tYPe.

CAUTION

Failure to solder the transistor
leads as directed may result in
the generation of RF loops that
could damage the transistor or
may cause low power output.

11
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o252 025 r

NARROW LEAD
IS COLLECTOR

NARROW LEAD
IS COLLECTOR

M2. 5 XB---=-
SC REW S

RC4?75

.t

I'I

Figure 3 - Q251

An a I ternate method is to use a
special soldering tip that heats ali of the
pins simul taneously.

TEST AND TROUBLESHOOTING PROCEDURES

Maintenance of radio is facilitated by
use of the Troubleshooting Charts and
servicing techniques unique to this radio.
The Troubleshoot ing Chart is designed to
lead you rapidly to the defective component
or circuit. Typical voltage readings are
provided on the Schematie Diagram for your
reference when troubleshooting.

Troubleshooting charts are provided
for most major prob'lems that might arise in
the Transmi tter/Receiver section of the
radio.

SFRVIClNG TECHNIQUES

The high cl.ensi ty plug-in desigr of the
modular radio lends itself well to rapid
jsolation of rpalfunctions in the voltage
and signal paths. A majority of the

Lead Identification

signals and voltages pass through the
connectors on the IOC board.

To isolate a signal or voltage path to
determine loading effects, loca te short
circuits, ete. carefully insert an insulat-
or (plastic wand, toothpick) between the
appropriate pins of the related Molex con-
nector to create an open circuit. Signals
paths that may be isolated include: Volume
SQ HI, filtered volume squelch HI, PTT, Rx
II{UTE , a nd SPKR HI .

TEST POINTS

RF Detector probes for the recei-ver
section are available for alignment pur-
poses and to monitor the lst receiver
injection at TP401 and the 2nd IF at TP501.
An RF signal probe also is available to
monitor the transmitter frequency.

Seven test points are provided al
eritical circuit locations to monitor
operation.

They are as follows:

TRANSI',f ITTER

Tp201 Al{pL 1 (Q201) Emitter Voltage

'TP2O2 TRIPLER (Q202) Base Voltage

TP203 AMPL 3 (Q204) Relative Output

TP251 AI{PL 4 (Q251 ) Rela t i ve Out put

RECEIVER

TP351 Tripler Output - Q351

TP401 Receiver 1st oscitlator injection
TP501 455 kHz IF

12
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CAUT ION

Before bench testing the radio
bench power supply.

be sure of the output voltage characteristlcs of your

To protect the transmitter power output transistors from possible instant destructi-on,
the following input voltages must not be exceeded:

Transrnitter unkeyed: 20 Volts

Transmitter keyed (50 ohm resistive load): 18 Volts

Transmitter keyed (no load or non-resistive, load): 15.5 Volts

These voltages are specified at the normal vehicle battery terminals of the radio and
take the voltage drop of standard cables into account. The voltage limits shown for a
non-optimum load is for "worst case" conditions. For antenna mismatches 1ikely to be
encountered in practice, the actual limit wiIl approach the 18 VoIt figure.

iir
ri
il'

Routine transmitter tests should be performed at EIA Standard Test Voltages (13
for loads of 0 to 6 amperes: Input voltages must not exceed the limits shown

VDC
even

for transient peaks of short duration.

Many commonly used bench power supplies cannot meet these requirements for load
regulation and transient voltage suppression. Bench supplies which employ "brute
force" regulation and filtering may be usable when operated in parallel with a 12 Volt
automotive storage battery.

GENEFAL ELECTRIC COMPANY. MOBILE COMMUNICATIONS DIVISION

WORLo HEAOOUARTERS. LYNCHBURG. VIRGINIA 24502 U.S.A.

r,t .

'/ui,:

GEN ERA L@ ELEOTRIC

fradema.k ol General E lectric CompanV U.S.A
PrintedinUSA. 13



LBI3 LO72

A,*o'r,,rru A
It3 FLAT XASHER

t PTACES

1 ArT Corr
r1t7ffi.7P2

l1t7mJ2f5il LocI fsrf.l
I PLICES 3 '2.

urs€. rAr
t9tJ0l 86 I

,A rwoocltrrto'"tttix0.5xto
ilAClilhE SCRIH
7 PLACES A 'A'

A/J\
r(5JOP102'

A
tiP280928

FCC IiA}IEPLAIE
,A Arpzeoszz

--COIIBI 
NATION II;IITPLATE

IOP YIEY

Figure 4 - Mechanical Layout

L4

,*A
19B8007 1 9P 1

Jl -l-r.n

DRi\€ SCREii
q PLACES A B

ilTC./0SC./C6 BL AST
19m00555

z 1001
cr.rArr€L GltARD
VTRSATOf,
19c320291

RECIIVER CRYSTAI
1 982J1065

TRA ISI I TTET
CRYSTAL'r9pjl065

COYtR,/SPEAXER
ASI
19cE5085C

OR

c0!tR
1 9D900r2t

YIEI{ r-i

A

GENEBAT $ rrrclnrc

Plnenir

I

(19D900640, Sh. 1, 
'



- THREAIID 8I-OCT

1$702lttPl

BOTTU YIET

-l
t

IVRX SHIELD
t9A701510

PARI
r0, ESCTIPIIOI

I Plr€ilvHt6fl BAID I Urf

2 KfiSilTCt{ AmICrTtol

, ulEnnl sPE xEt APPttC Tl0t

q rEs( ircnoPHof, ur|l! !!EL6r,lArD

19A700035P508
.5 X 0.6 X 8

THD FORI'IIIIG SCREH

16 PLACES A 'S'

AA
r9Azoool6P52o \/
Itr.5x0.5x20
THD toRntt,l6 scREt{g PLACES a 'V'

iOIES:

A Hr ArD APPLY P€r rqr22529.

A sor-rl AiT co*r€cTon 0,t prAct s 'D'

A ro*t oF xrT PL 1gt701522,

/N scm iAf,puTE sLIcHTLv T0 AccouiT FoR TApER

- 
It c srn6.

A ott EtDs 0F THD FoRitttc scREt{s lttTo

LUBntC ltT 1:nl15204P1 BEFoRE IIST UIi6
n ctsTInG.



,s,\,*, s,
SCOPE

S]-]TT ] \ G \'tRT TC rT 2 VOLTS/tr

MOD

i \OTE: -{\ RIIS OR PEAK
RLADI\C YOLT ]IETER IYTI,I,
RLTD I i2 TO L,/3 OF PEAK-
TO_PL{K RL1DI\GS.

AUDIO SE\S1T1\-IT"I'
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2, Reduce generator output until deviation iai-
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t;:a E24 86.0 89.6 93.2 96.8

L--1 /.llic Hi) and J911-3 (Mic Lo).

L-= to 2.25 KHz. Yoltage should be

Ad-

CRYSTAL OSCILLATOR FREQUENCY ADJUSTMENT

First, check the frequency to Ceter-
mine if any adjustmeni is required. The
frequency should be set with a frequency
meter or counter with an absolute accuracy
that is 5 tc 10 times better than the
tolerance to be naintained, and with the
entire radio as neat as possible to an
ambient temperature of 27.0.C (80.6'F).

The oscillator should be reset only
when the frequency shows deviation in
excess of the following limits:

. J0,5 PPM, when the radio is at 27.0'C
(80.6'F).

o The specification limit of +5 pPM at any
tempers ture c'j thin the ranges of -30'C
(-22'f) ro +60"c /-140"FJ.

If the radio is at an anbient tempera-
turo
@ng frequency.

If the radio is not at an anbient tem-
pera t
as a function of actua 1 temperature, by the
amount shown in the Fre'Auency Off-set
Cha rt .

For example: Assume the anbient tem-
perature of the radio is 22'C (71.6'F)' At
that tenperature, the curve shows a correc-
tion factor of r0.75 pPM, (At 450 tr{Hz, 1
pPlf is 450 Hz. At 474 MHz, 1 PPII is 470
Hz. )

\{ith an operating frequency of 450
MHz, set the osci 1 lator for a readlng of
337.5 Hz (0.75 x 45O Hz) higher than the
licensed operating frequency. 1f a nega-
tive correction factor is obtained (at
tenperatures above 27.0'C), set the oscj.1-
lator for the indicated PPM lower than the
licensed operati.g f requency.

TRANSITIIT FREQUENCY ADJUSTMENT

lqhen setting the transmitter oscilla-
tor frequency, adjust L151 OR L152 to the
assigned operating frequency. Always set
the lower frequency first.

FREQUENCY AND UODULATION ADJUSTMENT

TEST EQUIPIIENT REQUIRED

1. Audio Oscillator
2. Deviation Monitor
3. AC Voltmeter
4. Wattmeter, 50 ohn, 50 Watts
5. Frequency Counter

FREQUENCY ADJUSTMENT

Set the transmitter oscillator fre-
quency by adjusting L151 (RPT) and L152
(DIR) to the assigned operating frequency.

Always set the frequency flrst
before setting lhe nodrlation-

L,BI3LO72

MODULATION LEVEL ADJUSTMENT

A Channel Guard Encode Disable circult
has been incorporated as a maintenance aid
to al 1ow the service technlcian to make
transmitter distortion and modulation
checks without removing the cover fron the
radlo.

The CG encode circuit can be easily
disabled by tenporarlly connecting a jumper
from J910-11 (A+) to J910-9 (CG DISABLE
lead).

MOD ADJUST Controls R155 and R156 have
been adjusted to the proper setting before
shipment and normally do not require.read-
justment. This setting permlts approxi-
mately 75% modulation for the average-voice
1eve1,

PROCEDURE

1. Connect the audio oscitlator and the
AC voltmeter across audlo input ter-
minals J911-4 (Hi) and J911-3 (Lo) on
the lOC board.

2. Adjust the audio oscillator for
RMS at 1000 Hz.

3. Connect RF Wattmeter to antenna

1 Volt

jack.

Set CHANNEL GUARD MOD ADJUST R1O10 for
zero tone deviation, Next, with the 1
Volt signal at 1000 Hz applied, set
MOD ADJUST R155 (Fl) for 3.75 kHz
devia tion. Switch to F2 and adjust
R156 for the same deviation, Then
remove the signal from the audio
oscillator and set Channel Guard MOD
ADJUST R1010 lor 0.75 kHz tone
deviation.

If the devlation reading plus (+)
or minus (-) differs more than
0.5 kHz, recheck Step 1 as shown
in the Transmi tter A1 ignment
Chart.

TRANSMITTER ALIGNMENT PROCIDURES

DO NOT remove microphone from the
optional hookswltch (if preserrt),
or place CG MON switch to MON
position when making this adjust-
ment. DAMAGE to equipment will
result.

The Channet Guard modulation
I eve 1 a dj ustment shoul d be
checked each tlme the tone
frequency is changed.

lhar t
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TRANSMITTEB ALIGNMENT

TEST EQUIPMENT

1 . 50-ohm lva t tmeter

2, 50-ohm Load

3. DC Probe (19C330165G1)

4. Voltmeter (20,000 ohns-per-volt)

5. 13.8 V Regulated Pover SUPP1Y

6. Audio Signal Generator

7. Frequency Counter

PRELIMINARY CIIECK AND ADJUSTMENTS

NOTE

lnstall the transmit orystals in the
appropriate sockets'

set the tuning cores in L2o1' ' L2O2,
L2O4 , and L205, so tha t the tops of
these cores are flush with the tops of
the plastic coil forms. Then. turn
the core in L201 2 turns clockwise and
turn the core in L2O2 4 turns
c 1 ockvi se .

Preset L207, L2Oa, L214, ard L215 so
that the tops of the tuning screws
are 1/8 inch (3MM) above the tops of
the bushings on the castings' Set
RPT/DIR frequency switch to the
lower frequency used,

Set power adiust control R260 to
maximum (fu11Y clockwise).

A11 adjustments are made wlth trans-
mitter keyed. Unkey the transmitter
between steps to avoid overheating.

The DC probe and voltmeter set on the
1 Volt DC scale 1s used to monitor
TP201-TP203 when alignirg the
transmitter'
Transnit Frequency is set by L151 and
L752.

Check P903-2 for 8.5 volts +0.15 volt.

Refer to
CONTROLS,
STALS.

phot og ra phs
TIIST POINTS

to locate
and cRY-

I

2,
5.

6.

7,

when tuning L2O7, L2Oa, L274,
and L215,rsome of the coils nay
peak wi th the tuning screws
comj-ng out of thei r ca stings .
This should only occur near the
top end of the band. If i t
does, the affecled screv(s)
should be turned clockwise iust
to the point where the neter
reading(s) begin to change, and
then turned I/4 lo 1/2 lutn
counterclockwise.

AUDIO
OSC I LLATOR

lO0O Hr
I.O VRMS

A.LIGNMENT PROCEDURE

STEP
TEST
PROBE

TUNING
CONTROLS

I{ETER
READINC PROCEDURE

I

3

4

5

6

7

8

I

10

11

l2

13

Tp20 1

TP2O 1

TP2O1

TP2O2

TP2O2

Tp20 3

TP20 3

Tp20 3

Tp203

Tp201

Watt-
meter

L151,L152
L207,L202

L204

L205

L2A7,L2O2
L2O4,L2O5

L207

L20 8

LzO5,L207
L208

L274

L275

L214, L2r5

L752

R26A

Maxinum
(+0.35V Typ, )

Rated Power

Mi n imum
(+0,15V Typ. )

Ma xinum
(+0.30v Typ.)

Ma ximum
(-1,10v Typ.)

Mi n imum
(-1.ov Typ.)

Ma x imum
(-1.25v Typ.)

Ma ximum
(+1.00V Typ.)

Min inum
(+0.10V Typ. )

Maximum
(+0.65V Typ. )

Maximum
(+0,80V Typ. )

Ma ximum
(20-25 Watts)

Rated Power

Adjust L151, L752 L2Of and L2O2 in that
order for maximum meter reading. Do NOT

adJusr L151/L152. The transritter hN
prevlously been set on frequency.

Ad.just L204 for mininum meter reading'

Adjust L205 for maximum meter reading.

Readjust L2O1, L242, L2O4 and, L205 in
that order for maxinum meter reading.

Adjust L2O7 for mininum meter reading.

Readjust L2A5, L207, and L2O8 in
that order for maximum meter reading.

Adjust L214 for minlmum meter reading.

Adjust L208 for maximum meter readlng.

Adjust L215 for maximun meter reading'

Readjust L2!4 and' L275 for maximun,
in that sequence' lYattmeter should in-
dicate at least 20 watts.

Svitch the radio to the hlgher frequency
used, and adjust L151/L152 for this
higher frequency.

Ivattmeter should indicate at least 20
watts on this channel also. If not,
slight readjustments of L2O7, L2O8,
LEM, and/or L2I5 $ay be necessary.
Switch back and forth between both
channels to ensure each channel delivers
at least 20 watts after adiustments are
compleied.

If necessa.y, readiust R260 for rated
power output.

TRANSMITTER ALIGNMTNT PROCEDURES
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Figure 5 - Test Equipment Set Up



RECEIVER ALIGNMENT

EQUIPI,IENT REQUIRED

1. RF Signal Generator (450-474 lIHz)

2, DC Vol trneter

3 . AC Vol tmet er

4. Recelver RI Detector Probe 19C330130G2

5. RF Signal Probe 19C330129G1

6. DC ProL'e 19C330165G1

7. Power Supply, 13'8 V Regulated

8. VOM (20K ohms/volt)

9. 4 ohm, 5 watt resistor

ALlGNMENT PROCEDURE

PRELIMINARY CHECKS

1. Plug crystal Y301 in--i oscillator
socket X301.

2.

J.

Disable Channel Guard :! removing
mlcrophone from the op::-ia 1 Channel
Guard hookswitch (if pr:seLt), or by
connecting ground to J91C-t,

Disconnect interna 1 spea:=r from J904
on IOC board. Terminate sither J910-3
or J904 wlth a 4 ohm, 5 l::t resistor.

NOTE

Refer to
CONTROLS
STALS. .

photographs
TEST POINTS

rc locate
I\D CRY-

STEP
METERING

TEST POINT PROBE
TUNING

CONTROL (s)
PROCEDURE

1ST OSCILLATOR MULTIPLIER

1

2

4

5

TP351

TP351

TDAqI

TP4O 1

TP4O 1

DC Protle

DC Prohe

ProbeDC

RX RF'
Det ec t or

RF Signa l

L30 1

L351.L352

L354

c358,L355
L354

L30 1

With voltmeter on lowest
maximum meter reading,

range adj:st L301 for

Alternately adjust L351
meter reading,

Adjust C358 for dip then
dip L355.

Adjust L355 then L354 and
meter reading. Continue
controls until no further
recorded. (Typically 0.6

and L352 for maximun

peak L354 and

e?5*
"93t4 for maximum
peaking these
improvement is
volts. )

Connect a frequency counter to TP401 using RF
signa I Probe. Adjust L301 for channel
operating frequency.

If no meter indi.cation is observed
at TP351, connect positive leaci of
RF Detector probe (red dot) to J301
using a short piece of DA j',.lmper
wi re (AWG #18 or sma I ler - 7 .o24
nnm). See photograph for access to
J301, Adjust L301 for maximum treter
reading then reconnect DC Probe to
TP351.

IF ALIGNMENT

6. TP4O 1
TP5O 1

RF Signal
RF
DETECTOR

L409 , L503
L502 , L501

Connect RF signal generator to TP401 using RI
Signal Probe. Connect RF DETECTOR Probe and
VOM to TP501, Use 0,5 to 1.0 V scale. Set RF
signal generator output to channel frequency at
the mininum level sufficient to provide a mld
scale meter indication.

Reduce the output of the signal generator as
required to keep the detected RF level within
the 0.5 to 1.0 volt range. Adjust L409 first,
then L503, L502 and L501 respectively for
maximum indlcation on meter. Alternately
adjust L409 and L501 to obtain maximum meter
reading. Disconnect RF Signal Generator from
TP401.

1. Connec'

2. Press :

nomi na

3. Set SQi

4. Adjust

5. Adjust

6. Check
(+1 dB:



FIXED SQUELCH ADJUSTMENT

1. Connect a signal generator to antenna jack J601.

2, Press in and hold in the MONITOR pushbutton and adjust the signal generator for a
nominal 9 dB SINAD signal,

3. Set SQUELCH CONTROL pushbutton to its "out" position.

4. Adjust squelch control R607 to maximnm squelch" Receiver must be muted.

5. Adjust squelch control R607 slowly untit receiver unmutes.

6. Check that the squelch opens at an input signal level correspondlng to 8 dB SINAD
(+1 dBs).

LBI3LA72

RECEIVER ALIGNMENT PROCEDURTS

Issue I Lz

STEP
METERING

TEST POINT PROBE
TUNING

CONTROL (s)
PROCEDURE

T,RONT END ALIGNI4ENT

7

8

o

10

11

t2

TP5O1

TP5O 1

TP5O 1

TP5O 1

TPSO 1

Rx RF
DETECTOR

Rx RF
DETECTOR

Rx RF
DETECTOR

Rx RF
DETECTOB

Rx RF
DETECTOR

L405 , L406
L407

L402,L40L

66 g;+€

L405,L410
L4O7 ft4i?

Connect signal generator to Antenna input jack
J601. Verify Rx RF Detector Probe is connected
to TP501 and VOM. Adjust signal generator to
RF channel frequency. Adjust output level of
signal generator for a VOM reading between 0.b
and 1.0 Volts.

Detune L405 and L4O7 as nuch as possible. Tune
L406 through entire range while noticlng peak
readings on VOM. Adjust L406 for maximun meter
reading, reducing the output Ievel of signal
generator as required. DO NOT Read.just L406
after peaking, Alternate$ ;E;djust L4O7 and
L405 for maxinum VOM reading.

Alternately adjust L4O2 
^nd,1,401 

for maximum
VOM reading. Reduce generator output to
maintain a VOM reading of 0.5 to 1.0 Volts.

Carefully adjust L355 (!Il4 turn) for maximum
meter reading.

Alternately adjust L4O9, L4O7 and L405 for
maximum meter reading.

Remove all test equipment.

DETECTOR/AUDIO ALIGNMENT

14.

15.

1A

Audio
Ou t put

P903- 3

L504

Lii01

R52 1

,"s.c
I qrrt.

Apply a 1000 uV RF slgnal modulated rej-th
1000 Hz to antenna input jack J601. Connect
external speaker leads J91O-3, JgIO-7 to a
four-ohm resistive 1oad. Set audio level
control R521 and volume control R634 to midposition. Connect AC voltmeter/distortion
analyzer across four ohm load. Adjust L504 for
maximum meter reading. Reduce voLume control
as necessary to keep output voltage from
exceeding 2.0 VRIIS.

Adjust volume control for a level of 2.0 VRMS
on AC voltmeter. Note the position of tuning
slugs in L501 and L409, Slowly adjust L501 and
L4Og +l /4 turn for minimum distortion on
distortion analyzer. If no improvement is
noted return slugs to originat posltion.

Connect AC voltmeter having a minimum input
impedance of 1 megohm to P903-3. Adjust audio
leve1 control R521 for a meter reading of 300
nV RMS +5 mV.

Reconnect AC voltmeter across external speaker
leads, J910-3 (SPKR HI) and J910-7 (SPEAKER
LO). Adjust volume control for 3 Watts (3.46
VRMS across 4 ohrn load),

Measure audio distortion using Distortion
Analyzer. Distortion should be less than 5%.
Disconnect a1l test equipment.
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TEST PROCEDURES

These Test Procedures are designed to
help you to service a receiver that is
operating---but not properly. The problems
encountered could be 1ow power, poor sensi-
tivity, distortion, 1l-miter not operatlng
properly, and 1ow gain. By following the
sequence of test steps starting with Step 1,
the defect can be quickly localized. Once
the defective stage is pin-pointed, refer to
the "Service Check" listed to correct the
problem. Additional corrective measures are
included in the Troubleshooting Procedure.
Before starting with the Receiver Test Pro-
cedures, be sure the receiver is tuned and
aligned to the proper operating frequency.

TEST EQU IPMENT REQU IRED

o Distortion Analyzer

O Signal Generator

a 6 dB attenuation pad, and 4.0 ohm,
5 Watt resistor

PRELIM INARY ADJUSTMENTS

l.

A.

STEP I

AUDIO POWER OUTPUT

AND DISTORTION

TEST PROCEDURE

tr'leasure Audio Power 0utput as follows:

Apply a 1000 mj-crovo1t, on-frequenc.v
test signal modulated by 1,000 hertz
with 15.0 kHz deviation to antenna jack
J601.

B . Wi th 3 l{att Speaker

Disconnect speaker J904.

Connect a 4.0 ohm, 5 Watt load resistor
across J904-7 & Z.

Connect the Dlstortion Analyzer input
across the resistor as shown.

C.

D.

Adjust the VOLUME control for 3 Watt
output 5.46 VRN'IS using the Distortion
Analyzer as a voltrneter.

lilake distortion measurements according
to manufacturerts instructions. Read-
ing should be less than 5%. If the re-
ceiver sensitlvity i-s to be measured,
leave all controls and equipment as they
are ,

SERVICE CHECK

If the distortion is more than 5%, or
maxinun audio output is less than 3

Watts, make the follorving checks:

Battery and regulator voltage---1ow
voltage wj-11 cause distortion. (Refer
to Receiver Schematic Diagram for volt-
ages . )

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

FM Detector Alignment (Refer to Re-
c e iver A1i gnrnent ) .

E,

G.

A.

B.

F.

I
:
(

I
I
1

1

r

:

D. S

s

1

1

t

l
i

E. 1

I
1

l

(

C

l

PUSH MONITOR PUSHBUTTON ''in'' to
Squelch Circuit. Do not adjust
control.

defea t
squelch

I
€

I
F.

i
I
c

RECE IVER TEST

18

PROCEDURES

fssue 1

These procedures are written around the
Heathkit Dj-stortion Analyzer. If a
Distortion Analyzer other than the
Heath IM-12 1s used, measure the sensi-
tivity and rnodulation acceptance band-
width in accordance with manufacturer's
instructions.
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A.

B.

A.

B.

STEP 2

: USABI.I SENS IT IV ITY
(I2 DB S INAD}

If STEP 1 checks out properly, neasure
the receir-er sensitivity as follows:

Applf- a 1t-)00 rnicrovolt, on-frequency
signal nodulated by 1000 Hz with 3.0 kHz
deviation to J601.

Place the R\\GE switch on the Disturtion
Ana11':er in the 200 to 2000 Hz distor-
tion range position (1000 Hz filter in
the circuit). Tune the filter for nini-
rnum reading or nu11 on the lowest pos-
sible scale (l00oo,30oo, etc.)

Place the R\)IGE switch to tlie SET LEVEL
position (filter out of the circuit)
and adjust the input LEVEL control for
a +2 dB readi-ng on a mi-d range (30%) .

Set signal generator output to 0.4 uV.
Switch the RIIGE control from SET LEVEL
to the distorti-on range. Readjust Dls-
tortion -\nal;-zer SET LEVEL as required
until a 12 dB difference (+2 dB to
i10 dB) is obtained between the SET
LEVEL and distortion range positions
(filter out and fl1ter in) .

I

The 12 dB difference (Signal plus Noise
and Distortion to noise plus di-stortion
ratiol is the "usab1e" sensitivi-ty 1eve1.
The sensitlvity should be less than
rateci 12 dB SINAD specifj-cations with
an audio output of at least 1,5 l{atts
(0.56 Volts Rit{S across the 4.0 ohn re-
c-eiver load using the Distortion Ana-
tyzer as a Voltneter) .

l,eave all controls as they are and all
equiprnent connected if the Modulation
Acceptance Bandwidth test is to be per-
forned.

SF,RVTCE CHECK

1f the sensitivity 1eve1 is more than
rated 12 dB SINAD, check the alignment
of the RF stages as directed in the
Alignment Procedure,

STEP 3

MODULATION ACCEPTANCE

BANDW IDTH (IF BANDW IDTH)

If STEPS 1 and 2 check out properly,
neasure the bandwldth as follows:

Set the Signal Generator output for
twice the microvolt reading obtained in
the 12 dB SINAD measurenent.

Set the RANGE control on the Distortion
Analyzer in the SET LEVEI, position
(1000 Hz filter out of the circuit), and
adjust the input LEVEL control for a
+?, dB reading on the 30% range.

While increasing the deviation of the
Signal Generator, switch the MNGE con-
trol fron SET LEVEL to distortion range
until a 1,2 dB difference is obtained
between the SET LEVEL and distortion
range readings (frorn +2 dB to -10 dB).

The deviation control reading for the
12 dB difference is the Modulation
Acceptance Bandwidth of the receiver.
I t should be more than 17 kllz .

SERVICE CHECK

If the Modulation Acceptance Bandwidth
test does not indicate the proper width,
refer to the Recei-ver Troubleshooting
Procedure.

c.

D.

C.

D.

E.

F.



AUDIO AND SQUELCH WAVEFORMS

RC- 4260

=T:,:l::,*_Z Sq€lch PJiugd lt@
3 \4onitor pushbunm in oJf
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VERT. 1 V/DIV
5VPP)
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LBIS LO72

SOUELCH CIRCUIT TEST WITH 7 kHz SIcNAL
T:- 

"IiNARY 
STEPS

" :-etrecerverwth1000uvurmod!atedsgnal.

] ::-elch Adlust at maxrmum sque ch.

: !.'rn tor pushbutton in OUT posit on.

! ,ie l0 megohm probe

SOUELCH CIRCUIT CHECKS WITH NOISE

PRELII\,4INARY STEPS

I No lnDut s gnal apolied

2 Squelch Adlust e! max m!m squelch.

3. Monllor plsnbutlo. 'r OUT pos lion

1 Use 10 negonm t.c5e

AUDIO CIRCUIT CHECKS

PFELIMINARY STEPS

1 Apply 1000 uv on lrequency signai wth 1000 Hz
modulatron and 3 kHz dev ation to antenna iack J60l

2 N4on tor plshbutton N

3. Oltput sel for 3-Watts (3 46 VRMS) into 4 ohm toad.

4. Use 1 megohm probe

e
d: :0 ISEC/DlV
iE:- 0.1 V/DlV
i:r.PP)

I
{:.50lSEC/DlV
r:.-1. 2 V/DlV

^
{i.50ISEC/DIV
I::T. 1 V/DIV

0
-€a.50ISEC/DlV
IE'T. 2 V/DIV
€_2 ir P P)

9r_.--
tsO .50jrSEC/DlV
vE3T,1 V/DIV
.25VPP)

o__
*CR.50rrSEC/DlV
'I:RT. 1 V/DIV
5.5 VDC)

;-;, F*l' 2avPo' L-----lffic@IIIIffiT

-

EH-HEI
l;iJi.;;; t=*l

@=-
HOR. 1t\4S.'D V
VERT. 0.5 V, DiV
l'2v P.P)

o=_
HOR.1 MS/DIV
VERT,2 V/DIV
{6.2 V P,P)

e____
HOR. 1 MS/D]V
VERT 1V;'DIV
126VPP)

@__
HOR. 1 lVlS/DtV
VEFT.1 V/DIV
(5.6 VDC)

@-=____--
HOR. O.2 I\NS/DJV
VERT, 20 I\,lV/DIV
(84 ]\1V P P)

@F=-==-
HOF.0.2 1\,1S/DrV
VERT.20 IV]V/DIV
(84 i\4V P P)

O=___
HOR.0.2 MS/DIV
VERT,2 V/DIV
(9.8 V P P)

@F-----.----.-.-..-.-

HOR.0.2 tu1S/DtV
VERT, 20 ]\1V/DIV
{86 MV P P)

RECT IVER
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AU D IO AND SQUELCH

WAVEFORM CHECKS

t--

HOR.0.2 ]VS/DiV
VERT,0.2 V/DIV
(0.92 V P-P)
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PRELIMARY REQUIREMENT t;t;
I

l{
lil

I
i

DISABLE CHAilIiIEL GUARO 8Y REMOVING
CONNECTING J9IO-9 TO GROU}ID OR
REMOVING MICROPHOIIE FROM OPTIONAL
HOOKSWTTCT{.

2. AC VOLTAGES I'EASURII{G SqILCH CRT LMXS
t,P. REFEn TO SCl€l{ TlC
IJ€ O{CK VCLTAGES
1I} ISA.AIER Pfi(EIX.

C}ECK R€C€I\ER

OSCILLATM

C IRCUIT

APfLY 160 rYO-TS
RF SICML llllll l0@ Hz

tuttlAT I cN TO Alll. JACK ,

REPLAC€ SPEAXA IITH
4 oh LAAD

s€T rur€ c&{lFo- FG
3.4 V$aS acRoss LoAD
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. cl€cK or^tFF srrTEH s6{12

. \iERlFY A+ AT J9O:l-6

. ct€cx 8.5 v FE(IATIR

tJ5@

+€.5 rD6
aT J90l-t

REl,loVE LoAO. CO,TECT SPEAXER.
APPLY OI FXEq. SIGML AT 5
/ Vq-TS ltllH l0@ lr rgll-,

ATIOI] TO AN'. JACK.

USERX RF tE . PROE.
SQIJErcH BJTIOI IN 'q,J''
R)SrTtOr

Cl€O(: tSOt,0O
TSSITIAIED CKIRY-

rIu,6Tl€W 0F t5C

CI€CK RECE I\GR

osctLt^lm
crRcutT

I

im+ecr sFEAcn.
I-trr*.uono
l.G(Es J$.-r, 2. s€T
lff m{rF0- To

n.

-DC
VILTAGE

aT r.50r-2
t- 7v

1

RG- 428s

Receiver Troubleshooting Flow Chart

Figure 7 2L
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EEIVER ALIGIIIfNT
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TROU BLES HOOT I NG

45O-47O MlIz POWER AMPITIFIER
AND CHANNEL GUARD

22 fssue t

tct l.,Rai
IEC{IED
2-9 uE

gT DEGM

0.a5 voc
OECMED

8.3 VDC

9 Fssr
7 Sloprss r trmns u loo3
t5

ll0 HVRXS

2.0 vtlc

Unlt does not I I. Pl



PRORABLE CAUSE TROUBI.ESHOOTING PROCEDURE
TYP I CAL

VOLTACE / S IGNAI,SYI{PTCM

No power

No povJer

l\o power

\o power

l\o pos er

0 volts at TP203

0.65 vol ts at
TP203 but 0 volts inoperative. and cbeck associated circuitry.

not

2.

3.

4

at Tp251,

0.8 volts at
TP25l but 0 volts
on collector Q252.

Radio draws 4 to
to 5 amps.

Radio current
less than 2 amps,
but 0.8 volts on
TP25l and l2 volts
collector Q25l ,

Significantly less
than 0.65 vo1 ts at
TP203.

Significantly less
than 0.8 volts at
TP25l.

less than ll volts
on collector Q252.

l2 volts on
collector Q252,
radio draws
approx. 5 amps,

Radio current less
than 4 amps.

PA TRCUBLESHOOTING CHART

No exciter output'

q251 stage

Power control
clrcuitry faulty.

Open circuit after
Q253 output,

Q252 or q253
stages inoperative,

Repair exclter,

Check for A+ at collector of Q25l

Lov power

Los power

Low exciter output.

Repaia power controf circuit,
(See circuit analysis for
operation).

Cbeck U256, filter, re1ay, etc.
for open circuit.

If Q252 draws around 0.75 amps,
problem is Q253 or associated
circultry. It q252 draws zero
current, problem is Q253 or
associated circuitry.

Repair exciter.

Problem is Q25l or associated
ci rcui t ry .

Adjust , then j f neccssary repai r
power control.

Tune filter,

If Q252 draws around 0.75 anps,
prolllem 1s Q253 or associated
circuitry. If Q252 draws
significantly less than 0,75
amps, problem is Q252 or
associated circuitry,

TROUBLESHOOTING

Low output from
Q25l sta ge.

Los power

LoF power

Low power

HOOTING

ce squelch switch in
ition and check for

Power control

Antenna filter.

Q252 or
sta ges

Q253
faulty.

Uni t does
encode.

PROCEDURE

Check for 3.1 VDC at Ul0C2-7.

If reading is correct, check I{od.
Adj. R1C10 ihen check the transmitter
oscillator module.

If reading is not correct, check
voltage readings on connections be-
tween the tcne network Fl,l001 and
ut 003.

If the readings between the tone net-
work and U]003 are incorrect, insure
good contact between the tone network
and the nettork socker.

If readings are correct, check volt-
age readings at all other points
identified.

the unsquelched
proper re-

the receiver operates properly,
t squelch to the "out" position.
ply tbe proper Cbannel Cuard tone
tbe radio and check for 8.5 VDC
posltion U1001-10.

reading is not correct, check volt-
readings on connections between
tone network FLl00l and UlO05,

contact between the tone network

iver operation.

the network socket.

f readings are correct, check volt-

f the readings between the tone net-
rk and U]003 are incorrect, insure

readings at all otber polnts
ntif ied.
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ANTENNA
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J6

II
l

8-5V TX-
A--
A+_

8.5V RX 
-8^sv TX _

8;5V CONT FLTRD 
-PTT (DLYD)_

TRANSM ] TT7.R/ RECE ] VER
BOARD

TX OSC J15
OUTPUT 

-RX oSC J35
OUTPUT 

-

8.5V TX

8.5V CONTINOUS

VOL/SO H I

RX I,lUTE

SPKR HI

A+

FLTRD VOL/SO Hi

P25 1 F L907 P9

I

3 J

1\-

CG DT

P901

I

__</ 6

+ EXT SFI

901

It-

3<-
q(-

FLTRD VOL/

EXT Sf

RX

A+

D

F[

CHANNEL CI

A"r
A":

il:

1

P903

os-
o+

903

'1 5l

J01

1<-
.\-
3<-
4<-
rt-
6<-
7<-

i NTERCONNECT,/OS
GUARD BOA

J904

ftl--B90t lll

I NTERNAL
SPEAKER

P904

;BR 1(-
2+-2 SPKR HI
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PO\{ER CABLE.ASIl
1 98232925G2 .

LB13 LO72

CPT I ONAI
EXTERN I AL
SPEAKER

9Cf,2OJO2G9, G 1

1 0 Alr4P

TO

TO

BATTERY

BATTERY

P91 1

2 AHP

IGNITlON CABLE ASl'1
1 9A1 3781 8G1 0

TO IGNITION
SIV I TCH f [-- -*ttoilI cHqrnEL GuoRo I

r HODKST/ITCH t

| ' 
ncrzo: t e't: 

I

I

_t

A
STANDARD

I-1I CROPHONE
1 9C850857P

PTT _}

NOTES r

I srnxocno ]TIcROpHONE MIC HI coNNEcrs r0 J91 1 -s AS sHoi{N.
FOR OPTIONAL I,1 ICROPHONES |/ITH BUlLT IN PRE A14PLIFIER,
I,I IC HI CONNECTS TO J91 1-4.

2

_l

SYSTEM INTERCONNECTION D IAGRAM

PHOENIX COMBINATIONS

t

l"'
l

t

roLel.-'>--€{
TOpe,._.t

TO P910-9
T0 P?1 0-8

i"l-ilTE

( RFC )

IR/F?

or,rH 0N

IC HI

IC HI

IC LO

PTT

A-

C/CHANNEL

I
7

6

4

J

?

1

!---,-.,*-4:*,., s'
I  -

tTG,-.nq-
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LBI3 LO72

[-]\.i,-?nrl
l1*l\
\t2-asl
4' : :.1

:..+ !

l.cll

6ot+ + +
++' +
+++

+++
d

' 'l;jf 16 c2c1 *'-i

l+l l+l8t"e/3 *.8#',* ""1v t_/ "#*@1 , _-?gro.l
1-g3@+ - +fd$q]a Y*@+ 'Wr4,Li\
\' + \T/caot-t
sF/cs2o I l+ lJ R2c6 B
' !i\:l r\ +{ R2o7 !+tdl l+J -) *v"* +

F:A i2:._::5.,;2:: i36C'-;.::

\-r,u'+1+
.---\

!

ii:- '_;\_':'^^-'_r
FJR i256

E !OU+

A 4.4 A +{_E_{_C_}i
lru ltloi lal +{ aarr }+
lllill$] lel+@'r
Y:1/ Y +CBarL}'

d),6
ffiNlwl
O', o

RUNS ON SOLD€R SIOE

,:l .F RUNS ON BOTH SID€S

+-- RUNS ON COMPOT{ENT SIDE

OUTLINE D IAGRAM

45A-470 MHz UHF
TRANSM ITTER,/RECE IVER BOARD

I N-L IXE

NOrEr TOP VIE{
CASE SHAPE I5 RETER] TXI"€
FACT0R FOR r-Err t9ENTrFleAllol

(19D900554, Rev.0)
(L9A702262, Sh. l, Rev. 0)
(I9A702262. Sh. 2. Rev. 0)
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f,l, .'|tJ'+
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11
r\:

:t04 4 1
=i::- + F+

,!
f

^ t;,. +E
+ :!.J-

I l, . !- r

i h -l-_il: l-i"irrlI - l- 1r1-- 1

il lrii. I

lr I 'rl
I l-) L)+l
+-li

- J :+t,,1
+:{}+r + I
+_:- r* -1,.-" 

1

HL3 HtA+-+

tn+
lo,-

+

a!-:
L-Jc
+

ji:.i$1€6

i$:
;t:;i:

Ra
Q

5

',1

I

if

o1

1i't
+;f4t +'" )i i'-l\ +- i+ltol

;tr

.HLo ,

I

^,) _HLs
o
o
r5
+

,HL1C

LEAD IDENTIFICATION
FCR 015r,0152,!t5J,
0 1 54, Q3C 1 , G3C2, 0e0 1 ,
0r 001, 01 002, 01 003, 31 004
G1005 ANt G10C6

,FLAT
--itr

'k r.l#
-B

IN_LINE
T3P V i EI

I.JOTE IEAD ARRAIiGEIIEI.iT, ANN N3T
CASE SHAPE, IS DETERIlINlI.JG
FACTCR FCR LEAD IiENTIFICATIOI ,

OUTL I NE D IAG RAM

INTERCONNECT/OSC ILLATOR/CHANNEL GUARD BOARD

(I9D900557, Rev" O)
(19A702264, Sh. I, Rev. l)
(L9A702264, Sh. 2, Rev. t)
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!.-l +
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Rl03 Rl 74

cr t3 33

u101-A

_r-L
TX
AUD
u10

IO
1

PROCESSOR I - 
22u

cl l2
47 0P Rl53

6.8K

154
t5K

?

Ic
-2

jr
I
I
ir

c10t
?

c905
2?^

R908
22K

ctl r
4-7u

Rl0
27K

TX OSC
RPT /F 1

TX OSC
DIR/F2

22K 5tK

Rlo
330

R1 t 5
?.?K

cl07
47n

cl06
22u

J9t0

R90 r
560

I'I I C PRE
AI.IP
090 r

TO
POYFR
CABLE

A+

SPARE

CG OISABLE
A_

EXT SPKR LO

A-
SPARE

FLTRD VOL/SO HI
EXT SPKR LO

RX i.1UTE

A}( REC )

DIR/F?
RPT /F I

CHANNEL COh

I.lIC HI

ilIC HI
r,rIc Lo

PTT

A-

TO

t,tI cR0-
PHONE L9O1 A

t.2uE
R907
330

( 19DgO(

R101
I 0.5K

Dt51
Rl52
NTC
3.3K

= Cl02 I lnrozr
-68nllrrx

R114
32.4K

Rl10
6^34K

lo9 I C1O9
1s.5K f6.8n

Rl05 Rt06

4.7u

R108
2.7 K

HLS _^^. l' _J_ c901De01 ? =>i6;,
HLlzt< uH- \ HLl3

SYSTEM I NTERCONNECT.



RX OSC

L30 I

R30l r------1 Y30 1

680 I I X30t

R159
47K

=-
R309
3.3K

CHANNEL COI{IlON
SY I TCH

0154 ^

P30 1

RX OSC
OUTPUT

L156
'I Ou g-5V

LB13 LO72

D IAGRAM

IOC BOARD

A ,,,,

L302 8.5V RX

lOu +

!],,,
-ll')I

1

L- i

a'41 q<
:t0K

c30 r
'I 80p

c30B

+"'

BUFFER
0302t.9v 
-

BUFFER
0153

* c307I r.sr

R31 1

9304
I 80P

R3
270

Rt61 TX

c152
1 80p

L't 51

R167
100

L I JJ

1u

cl60
HL9 I 8Op

HLIO

cl63
6 8Op

Dr52

LI53
1 .5u

R170
6.8K

69
3K

R1
3-DA

I cl65
47 OP

ct 67
lOn

R1s7 [----lYrsl
270 lJxtsl ct 62

?.?e

Pt51
TX OSC
O{JTPUT

68

PRESENT IN HB.
PRESENT IN UHF.

c156
68p

' Rl62-= !q l\

c 158
ln

A

0152

A
.5V

TX,
FREOUENC Y

SY I TCHcl53
a lSOe IFFffil

IDTREILI52 AA-
c155

'a31il
RI66 ,/l'
270 /'\ 1

5A !13'F;lgtA A cl59 /\
I n ,/l\

"ioq!:oio:-
I

odlct57
68p

A+

A-
8.5V T

SPKR

SPKR

8.5V C0NT

PTT

8.5V TX

e.sv RX

FLTRO VOL

A+

SPKR HI

RX IlUTE
v0L/s0 HI

8.5V C0NT

g.5v TX

TX
PA SUPPLY

TO INTSRNAL
SPKR

,)

L0'l

*'J

NOTES t

fi ron oNE FREo rx (6pl ,2.s,6) or.ilT cr5J,u c155, C157, Ct58, Ct59, C168, 0r5tr, Lr52,
L154, 0152, 8154, Rt56, Rl59, Rr60, Rl6?,
R164, Rt66, R172, 5151, Xr5?, Y152-

890

ADD DA JUilPER HL9 TO HLIO.

FOR CHANNEL GUARD OPERATION (6P2,I,6,8)
DELETE OA JUI.iPER HLs TO HL6.

3.9K r.sK
680 J.3K
39

R902
1K J903

FLTRDI

I
,ta"tl

l

n
n\FoR I.GNITIoN syITcH coNTRoL, REroyE JUHpEF

HLI TO HL2.
TO ANTENNA
RELAY /+\ron exrgRNAL speAKER oprIoN, REnovE JUrlpER

HLf, TO HL4 TO DISABLE THE INTERI{A'- SPS.AKER.
n

/5\ COI1PONENT VALUES I
HB(GPI-4) UHF(6P5-8)

Rt r6
Rt t7
Rl71

HL5

HL6 /.\.trtA AND LrszA. LI5TB AND LI32B

// R 903
270

S CHEMAT IC

D900589, Sh.1, Rev.2)

t-

R3o3 ---. 6.
e:8i3.,rnH

R304
8-2K

c303 I L

e8p I ntos

270 --Cl6r

c30 9 c3l 0
47 Oe

CY

66
7u

----ce03 *- ceoz

I.'o" l '0"

TO RX
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PTT SWITCH
01 001

It

L

TONE

R1001

D1002
5^4V

1ool*L I ?)3:'
Ct 009 l4t +

01 001

*:];" v

u1001
OECODE

u 1l(

ENI

I .//1037 r----+- -"1/4.ox L _.-lB
-J--^. rr^

__Jj / "-=-

TONE REJECT FILTER
I R1025

T
I

c1 020
68n

1 024
2k

SCHEMATIC DIAGRAM

IOC BOARD (CHANNEL GUARD)

26

cl 025 cl026

Rlor4
16.?k

R1017
7 .32k R1021

8.25k
R10t8
14.7k

810r 5
I 6.5k

cr021
22On

ut o04-A

LNI
De0[

4l
ll
0l

Dt0[Issue I (19D900589, Sh. 2, Rev. 2)



NE CIRS.JITY

u1002
ENCODE

R1009
z.7k

c10

f
I

CH

R1010
10K

Ltl

R1011
68k

MODULAT 1 ON

c1019

n,t-LJ:
I014

+
c1015
3.3u

003 01004
ENCODE D I SABLE

-=

G1005 01006
RX MUTE S\{ITCH

CI-]ANNEL GUARD

L,/SO H I \

-
G1

ALL RESISTORS ARE 1/4 VAIT UNLESS OTHERYISE SPECIFIED.
RESISTOR YALUES IN TT UNLESS FOLLOYED BY hULTIPLIEF K OR 11.
CAPACIT0R VALUES IN F UNLESS F0LLOYED BY i{ULTIPLIER p,n 0R r.
INBUCTANCE VALUES IN H UNLESS F0LL0YE0 BY I{ULTIPLIER ttr 0R p.

ENCODE
OUTPUT

41002

TONE
STAGE

L NO. REV^ LETTER



AYiPL-'I
Q20',]

R202
470

TH-:
GZ-

R2 OJ
6.8k

c206
1OP

L203

R20 1

10 I ln
I I c2'' e

1n
7

TX OSC
OUTPUT

J1 f,r 4

L201

?"9 ;
loK ::

l5P

F-'
- ^) = 

--7 r\ 'l =l.i a ,) ,/ l!,- . -

R26 7

1 .8K

: R26z
47 --

FZ

DRIVER
n-F-rtaJa

( r9D900597 ,

-t-c218
l''

c205
1.5P

L202

c21 5
1 .5P a-

2

a

l

FProll

c207
12P

c2cs
1n

c21 i
10P

ll l04lirI
o-fcz, t

I 8.2P
c20
ln

R?O7
10K

1206
47

R25 3

c?9?
1OP

AMPL-4
nrRl
N'J I

POWER AI'IPLIfIER

UZJ+ 

-L1JJ 

VIbl-- !L/OJ
I ron I qzop 17op I 
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I

47Oe

L25 4
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47 Oe
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LBrS t-ov2

I -nLLN
/)
L

ER CONTROL

255

R26 4
1 .8K

A flP'L-?
a20J

AIlPL-J
Ct) ) /,l.jaLl-r

.5V TX

C2JO
10u

I qzop
I

JJP LZ1J

c234

/A\ A\
\{2O5 

I I l{251

P251

8.5V TX

"_LI
1n

liPr03

c236

R?21
I OK

a254

R?6?

^^.^ *c282
[19X t-t"

LO\,V

AA

c235

D.\CC TTlI t--)*J t L

L?64 L?65

c2 86
4,7u

D/\I 
'-1n,)qT

\.!.JJ

: R259
1K It- +l

LL---lr
Ii 256

TI
=

TER

A
w25A

R763
470

c?44
47 Ap

c2 80

c?7 9
1lP

c27 I
18P

8?P

39p

39p 12P

SCHEMATIC DIAGRAM

450-470 MHz UHF TRANSMITTER

T?1"FXCiTfFi

taa\J _waLI 20a l- C2?') -:- J7?' Rl1 l
I 3"" | 'r J.Jr

-
,*i-- 14, | 1 t 7f ' ,) c'.23

Ill-u2a1 | ,2
I 

- 

aio

z t !?Pq

c2J8
47 OP

c?25- 
- 

c226it;- -f -T 4io;Fr-
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47 On

c268 I C269

PowER I ^^^.CONTROL =r9(91
AoJusi- | +zoP
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A LJ5 1 -L352
Xf,

+l
-I+

c362
2 ^2u

P90 1

RX OSC
OUTPUTS^sV RX

8. 5V
CONT.
FLTRD

O.5V TX

_t
c3s3,
6aoe I

L-

R35 |
to

PTT
( DLYD )

c5'o5
lOn

S CHEMAT I C

450-470 MIIz

28

-J-C629-.r 470P

*

t_ _: _-J

2ND OSC . /YIXER/ TF
u50 I

D IAGRAM

UHF RECEIVER

RF AMPL
a 40'l

I

a 402

F I LTE,R
455- KHZ

L I M i TERIFM DETECTO
u502

1t-

c40
470

c401
47 OP

L-i c403
R4oB I 47op

a l"i3@..-fl.oo" 
II? I:l I

-Ic+oe Ic4rr R4OS
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tst 4 fll C520
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:"'" <- Rs21
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TR I PLER
Xf,

03 51

:

R355
10

?20F R524
39k.

R523
3.3k 1u

c360
47 OP

c35S
1.8-1OP

XTAL F I LTEfi
21 .4 t{HZ

1ET IF AI'4PL
G50 1

i---
__-L:

R527
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RsO2 | CS03-r 65s5
27k I I 0n -r 27O
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,AA VALUE OF R64O DEPENDS ON COLOR CODE ON U602.

u602 c0L0R CoDE R640 VALUE
RRNWN nM t r H64U
RFN 27n
ORANG E 1UU
YELLOiJ
GREEN
BLUE 6.U

I eanr oF PRINTED cJRcuIT BoARD.

VOLTAGE READINGS
VOLTAGE READINGS ARE TYPICAL READ]NGS MESURED

TO SYSTEM NEGAT]VE \\JITH A 2O,OOO OHI'1-PER-VOLT
DC V0LT IlETER UNDER THE F0LL0\{ING C0NDITI0NS t

1. NO SIGNAL INPUT
2. VOLUI,lE CONTROL (R634) SET TO 11 INIMUM
3. HONITOR S[IITCH ( S6O1 ) IN OUT POSITION
4^ UNSOUELCHED (US)- SOUELCH ADJUST (R607} SET TO MINII'1U11 (C}/)
5. SOUELCHED (S}- SOUELCH ADJUST (R607) STT TO I'1AXI11UM (CC!/)

NOISE AI]PL
t-J6U I

EXPANDER
AMPL
4502

ca]titrt au
SCHM I I

0601

R61 5
47K

I'4ON I TOR

s60 1

6.7V(S)
6^2V( US )

R61 6
10K

7.3V(S)
1 - 7V ( US )

IlODEL NO REV ^ LETTEF SCRIPTIO,

PL1 9D90055JG1
PL 1 9D900585G 1

,A ASSEMA-
PA BOAR9

6,7V( S )
8.4V(US)

D6o3 R6 1 4
3 - 9K

C6OZ R606
6. Bn 270K

H6Ui]
1oK a/tt

sauELCH R6ozlv ADJ 10K

R603 R61 0
330 8^2K



LBIS LO72

AUD I O AI'1PL
u50i

1 3.6V

5V REGULATOR
u6o2 n

R64?
1

1/2\tVOLUYE CONTRJL

c61 0
3 100n rc61?

I O0n

3:9V[33, ?94:

t
cw

13^8V I

+ 8.5V

R636
at

s602
ONlOFF

1 .7V ( S )

O.7V ( US
L6l6

R641
600

NLL RESISTORS ARE 1/4
RESISTOR VALUES IN TT
CAPACITOR VALUES IN F
INDUCTANCE VALUES IN

c61 3
22On

iIATT UNLESS OTHER}/ISE SPECIFIEE.
UNLESS FOLLO|/EO BY IIULTIPLiER K OR 11^

UNLESS F0LL0i/ED BY l'lULT I PL I ER ,s, n 0R e.
H UNLESS F0LL0WED BY HULTIPLIEF m 0R p.

RX 14UTE
A/\TEUN IL

I!OUJ

A+

SPKR HI
FLTRD VOL/
SO HI
8.5V CoNT

VOL/50 HI

8r5V TX

RX HUTE

S CHEMAT IC

450-470 MHz UHF

Issue I

D IAGRAM

RECEIVER

3 cetl

6

J

7

2

1

4

TX ] ND
D 607

8.5V TX

R6?"
3J0
7^3V VOL/SO HI

R627
1 .2K
c607
22Qn

7^8V(5)
s.7v( us )

0^3v(s)
5.3V ( US )
0.2v
( RX MUTE )

R62J
6.8K

0605
0606

(r9D90059?, Sh. 3, Rev. L)
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OUTLINE D IAGRAM

(L9B,227626, Ree, o)

SCHEMATIC DIAGRAM

M IC HOOKSWITC
( r9c3203r8G3)

S6

DA

HI

I ,,

I

'pgt

A=

C G DISABLE

JUMPER TO DISABLE
CHANNEL GUARD MONITOR

OFF HOOK
OFF MON ITOR
P9IO-5 FOR TYPE 99 DEEODER,

L_
s t - sHowN

E CONNECT TO

SERVICE SHEET

HOOKSWTTCH 19C3203I8c3

I x ReuovE DA

I auroMATrc

- s 6- sHowN
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y'\ corrrrrcr HcoKsutTcH T0 P910-8 Ar{D P91o-9 FoR cHAtriEL GUARD.

n
'lt

J9't 1 ltcTlosc/c6 Asl
(1 eDsooss5l

IoP VlEl{

FXTFTNL SPtAXf T APPI ICAT IOI

iOIES:

t. cor.rscl spuKEn LEADS IO P9l0-l AltD Pg',lo-t. T0 DISC0iX€CT
ITI:RIITI SPEAKET (F IILD OI{LY) RIITOVE JUIIPER BETIET HL] ATD }f,I.

2. fOI EITERiAL SPEA(ER I'ITH THT AC POIIER SUPPLY, REiOYE JUIP€T
It PffiR ABLE BilftEll P910-J t P9',10-10 ArD cotilttcl Ptt toTE l.

DE SX

i I cr0?h0lE
CTELE

l0? YlEv
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PARTS LIST

{30{70,\Hz TRANSXIIT,/RECLlVti ASSEMLI
19D9005 86c]

lSSI]E f

a:5 J
lb ru

c259

c260

c2d1

c2,42
and
c263

c264

c265

c266

C26 !-

c268

c269

c210

c27 |

c27 3
and
c274

c27 6

c277

c27 A

c280

c2 81

c2a2

c2a4
and
c285

c286

c2a7

c290

c29 3

c351

c352

c353

c354

c356

c358

c359

c360

c361

c362

c40l
thru
c404

c405

c406

c407

D ESCRIPT ION

Celanlc: 47O !f =1oid, 1000 \DCli,

TantaLum: 4.7 pt !2O'.., 3J YDCri.

Ceramici 3'] pI :5 , i0 rur n, -1 -- 
":

Mica; 22 pf X5';, L00 \DCW.

Mica; 33 pJ tsi;, 100 \DCr.

Mica: 27 pf !5i;, 100 VDCli.
'C..*rt., 470 pf lloio, l0O0 VDCs.

TantaLum: +,7 pf t2oia, 35 VDCtr.

Ceramic: 33 pf tsi;, 50 YDCW, -150 ??l{

Mica: 39 pf !5[, 10O VDCW.

llica: a2 pt !5'i, 1OO lDcll.

uica: 12 pJ t5ib, 1O0 \DCl.

Teflon/trIica: 1l pf:t0.5 pf,250 VDCr.

Teflon/Mica: 18 pf 10.5 pf, 250 IDCn.

Teffon/Nlica: 11 pJ :10.5 pf, 25O \[)Ci.

Ceranic: L pf t5i:, 50 lDCh, 0 PPI1 te:i

Ceranic: 470 pJ lloir, 1000 VDCIT.

33 pf 15io, 50 YDCh, -150 PPlj te-

470 !f r10t, 1000 VDCI.

Tantalumi a.7!f t247, 35 IDC[.

Tantalum: O.4'l p.f i2o'i , 35 lDCtr.

Ceramic: 470 pf t10i;, 1000 vDcil.

uica: l0 pJ t5';, 100 !DC11.

Aluminum; D,47 pf \2O%, 25 lDCh.

Pofyester: 0.1 irf t10ib, 50 1DCW.

Ceramic: 8,2 pf t5%, 50 VDCW, -150 PPil te:-: c

Ceramicr 680 pf 120i6, 50 YDCW.

Pbenolic; O.82 pf t5i;, 500'liDC]1.

Ceramic; f8 pf !5t;, 50 lDCh, -150 PPM temp cJ.:.

Ceramic: 22 pf !5h, 50 vDCw, -15o PPM temp c:e:.

Ceramic: 47O pt t2$i, 50 YDCII.

Variable: 3 to 11 pJ, 100 \DCw; sj.m to Jm
DV2SN11C.

Ceramic: 10O !f t20%, 50 \DCw.

Ceramlci 47O pf X2O7;, 50 lDCw.

ceranic: 47o pf !2o%, 50 lDcI{,

Tantalum: O,a7 ,.f X2O1;, 35 \DCll.

Ceramic: 17O pf t20'F, 50 IDCI{.

Ceramic: 5.6 pf :t0.25 pfr 50 YDCW, -150 PPM
temp coei.

Ceramic: 470 pf t20ia, 50 lTCw.

ceranic; 18 pJ t5%, 50 wcw, -150 PpM tenr

SYMBOL GE PART NO. DESCRIPTION

c20l

c203

c2 04

c205

c206

c207

c208
and

c2 10

c213

c215

c216

c218
and
c2t9

c220

c224

c226

c228

c230

c232

c233

c234
and
c235

c236

c238

c2 51

c252

c254

19A7 00235P 1l

19A7002 33P 7

L9 A7 00234P7

19A7002 33P7

r9A700013P 15

19A7 00235P 13

19A7002 35P L4

t 9A700233P7

r9A7002 35P 30

19A? O02 3 3P 7

19 l\7 0O231P 7

19A700235p r2

19A700235P 18

19A700013P15

t 9A700235P 15

19A700013p15

19A7002 33P7

19 A.7 0 7 624P 22

l-9A701602P20

).9A7 01624P2

19A701624P 18

19A70 r602P2o

19 L7 0L624P 22

19A701602P 14

19 A7 0 !624P 12

19A701624P t0

19r\7 0O234P7

19A7015 34P7

1.9A701602P L4

l-9A701624P 20

19A701624P5

19A700235P1

19A7002 33P 7

LgA701602P 14

19A701602P8

19A7 0t-624P5

l-9 A7 DO234p 7

TRANSMIT./RECNIVI BOARD
19D900533G1

Ceramic: 6.8 pf 157, 50 VDCW, -150 PPM tenp c:

Ceramlc: 1000 pf r20ib, 50 lDCw.

Polyesteri 0.1 pf t10',i, 50 lDCh.

Ceramic: 1000 pf :l20i;, 50 VDCW.

Phenol.ic: 1.5 pf :!5%, 500 lDCw.

Ceramic: 10 pf tsib, 50 VDCi{, -150 PpM temp cc€

Ceramic: 12 pf :lsto, 50 YDC|, -15O pPM tenp co€

ceramici 1000 pf 1l0ii, 50 lDcil.

Ceramic:

Ceramic;

Polyeste

Ceramic:

Ceramic:

Phenolic

270 pt !5tn1 50 lDC{, -75O PPM tenp c..l

1000 pf t207", 50 lDCw.

0.1 pf 110lii, 50 \Dc{.

8.2 pf t5%, 50 VDCI{, -150 PpNl temp c.ef

27 pf, !5%' 50 lDclv, -150 PPll tenp c.el

1.5 pf t5%,500 vDc\{.

Ceranlc; 15 pf tsi;, 50 \DC{, -15O PPll temp coei.

Phenolic: 1.5 pf 15:[, 500 lDcw.

Ceranic; 1000 pi t20%, 50 lDch,

Ceranic: 39 pf t5t;, 50O \DCll, 0 PPM tenp coel.

ceramlc; 1000 pf t10il, 1oo0 lDciv.

Ceramic; 4 pf !0.5 pf, 500 YDC]1, 0 PPM temp c3eJ.

Ceranj.c: 27 pf !O,5 pf, 5O0 \DCW, O PPM tenp coef

Ceramic: 1000 Pf t10%, l00O vDCw.

Ceranic; 39 pf tbii,, 5O0 'liDcil, 0 PPM temp coel.

Ceramic; 470 pf t10%, 1000 !DCh.

Ceranlci 15 pf t57or 500 YDCW, 0 PpM tenp coef.

Ceramic; 12 pf tsib, 500 \EC}l, 0 PPM temp coef.

Polyester: 0.1 irf lloii', 50 YDCll.

Tantalun: Lo )rf !2o%' L6 lDcl{'

Cexanic: a7O pf 1lO%, 1000 YDCv.

Ceramic: 33 pf !5?;, 50O lDCw, C PPM temp coef.

Ceramic: ? pi to.s pf, 5OO IDCW, O pPM tenp coet.

Ceramicl 1 pf 15%, 50 IDCIV, 0 PpM temp coef.

Ceranic: l0o0 pf 12ot;, 50 lDCl{'

ceramicr 47O pf !f}"h, 1000 lDcr.

Ceramic; l5o pf :llot;, 1000 lDcw.

Ceramic: 7 pf tO.5 pJ, 500 lEcil, O pPM tenp coef.

Polyester: 0.1 lrf !10%, 50 YDCli.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

19A7 0 l602P 14

19A701624P20

l9A7 002 35P l9

19A7 002 35P I

1947 00006! 6

19A700006P24

19.q.701602p14

r9A7 005 34p d

l9A? 002 35p 19

19A7014 13P 17

19A7 00006P2 l

19A700006p 19

19A701602p t4

19A7015 34P6

19A7002 35P 19

19A7 00006P2 3

19A7014 13P32

19A7 00006p 8

tqA70013].P11

19470013 1 P 18

19A70013 lP 11

19A7 00235P I

19A701602P14

19A700235P19

19A701-602P 14

r9A70 r534P 6

19A7 01534P5

19A701602P 14

19A7 00006P 6

19470 I 352P5

19A7 002 34P 7

19A7002 35P12

r9A70023 3P 6

L9A700013P 12

19A7002 35p 16

19A7002 35P r7

t 9A700233P5

19A702 t6AP2

19A700233P1

19A7 0000 lP 5

19A700233P5

19A7015 34P5

19A70000lP5

19A700002P 10

19A70000]P5

f9A700235P 16



SYMBOL GE PART NO DESCRIPTION

:;,9

::14

c601

c 602

c603

c604

c605

c606

c607

c608

c il09
and
c 610

c 611

c 612

c 613

c 614

C6L5

c 616
and
c6r7

c 618

c6 19

c626
thru
c629

D2 01

D25 1
and
D252

3.3 Pf t0.2r

0.1 pI :lv

l0 pf 15;, 5

0.1 Fi :1r

l2O pf a3i,

82 pJ 15;,:

22 pl t5:;, r

]7O pf t2O.,

0.1 pf :]u

150 P -\1

;, -r?ll tenp coef.

r-,r PPI tenp coef

ar ??X tenp coef.

30 ?-trll te{p coef.

a] pf !5;,

I00 pJ t5;,

22O pf !5':.,

4700 pf :

I pf X2vi,

O.22 jtt 2

I yI X2A'p,

:.:;. -.aJ ;:{ !e:; clei.

i:.:;, -l:! ??U te=!r coei

l:ai J -iJa -r?li teap coef

: - r:ai.

iz;.
.t5 i;:i,

0.47 pf Jar, .15 iX

22O p f X2O,}

1000 pf 
=2Ou, 5r YDCil.

I pf !2O',. , 15 i?C A .

ici 47O !l +1-r'l -loir 16 VDCtr

-r:lt::ier; 3300 pf:iO", J0 \DCtr.

-j:lt:sier: a7O0 pl =1,O.,50 \DCli,

ir:t:sier: 6800 pf =1Or, 50 lDclt,
j::l:sler: 0.o47 pf:1o:.,50 vDCh,

ia---ia:ri; 4.7 pf :2Oi, 35 \'DCh,

:-:ctrrlltic: 47 pf +ioo -10i., 16 vDcw.

ia:iaif,r; L 1tf 12O'a, 3c lDct.

Ta:iaiu:; O.22 yf !2Ot, 35 VDCh.

Ta:taltrE; O.47 yf QOi, 35 \DCh.

?Jll ester: 0, I pf r1O'., 50 lDCh.

TaElaIuEr 47 ut X20'a, 5.3 \ECtr.

Pcllester: 0.1 pf i1O:, 50 \DCw.

Ta:taluo: 0,22 ttf l2o';, 35 \Dch .

Uetaflized polyester: 0.'17 !f tl0%, 63 VDCI

Electrofrtici 470 pf +100 -loi;, 16 lDcli.

Pcftester: 0.0ii8 pf =1q.j 50 lDclt.

Electrolytic: 47 pl +100 -lct", 16 \DCll'

Electrofltic: 220 pf +L00 -10i;,25 \DCII.

Ceranic; 47O pf !2O-F) 50 VDCfi.

19 1-;:, l l!:

i9 i; a J: i::

t9-r; at: I r:

l9-r7ii!::3?

19-{; a r: 1:

19:

1.9-r

Lta

l9 -1

i9-\

L9i

on2 35?::

0a: l:.-::
aaaa: ? a?

0 i3 3::":

0 t;3:::

0i53:;r

L 9-{; u l5 irj

L9l 0'j

19-1; n._

19-\700231-::

19.{70023-1!:

19A7 0023S 4

19A /002 3+? li

19A70153-tpa

19A134 7 30P I

19A70153fP't

19A7015 34P2

19A701534P5

t9A7 002 34P 13

19A? 015 34P9

19A7 002 34P t3

19A7015 34p 2

19A700004pi]

19A134 7 30P3

19A700234p 12

19A134730p1

19A1347 30P2

19A700233P5

19A700028p 1

19A700028P1

Sl1icon, last recovery; 75 e{ fsd current

Silicon, last recovery: 75 m fwd current

SYMB()L GE PART NO. DESCRIPTION

D5 o1
and
D502

D601
thru
D 606

D607

D608

J 15l

J3.1

K601

L201

L202

L203

L204
and
L205

L206

L207
and
L208

L209

L210

L2TI

L272

L2t3

L274
and
L215

L253

L254

L255
and
L256

L2;7

1259

L260
and
L267

L262

r263

and
L265

L351

L352

L353

L354
and
L355

IAOT
and
TA02

rl03

tA04

l9A7 00028P l

19A 7 0002 8P I

194134 738P I

19A700028P l

19-{701883P+

l9-{701883P.1

19{700061p1

19J706258p t5

19 J? 062 13P 6

19A700024P 15

19J7062 13P6

19 L7 0202aP4

r9J7 06r54P2

\9 4,7 02028P7

79L7 02028p4

19A702028P 6

t9J?O6085P 3

19J7060A5P7

19J706154P2

19A702 02 8P 6

19A701006P5

19A70109 1c1

19A701237PL

19A700024P 1

19470109 lGl

t947012 37Pt

19A701006P 3

r9B2 33 135p 1

L9 L1347 27p8

L9Ar347 27P7

19J706 154P2

19J706154P2

19A138400G1

Silicon, fast recovery: 75 lrA fwd current.

5i I rcon, last recoverj : 75 d 1Ld curr enL.

Diode, optoelectronic; red; sin to Siemans
041./11.

Silicon, fast recovery: 75 d Jvd current.

- - JACKS A}iD RECEPTACLXS

Contact, electrical; sim to AW 86444-1.

Contact, electrical; sin to AMP a6444-L,

Hermetic seaLed: 8-16.3 VDC operatingr DPDT
contact arrangement.

Coil, RF: fixed

Coi1, RF: fixed

Coil, RI: 1,5 pH, 100 IIRMS opera

Coil, RI: fixed

Jumper.

Coilr kF: fixed, slm to Paul Smith SK8O2-1,

Jumper.

Junper.

Jump er.

Coi1, choke: 0.031 !H t5%, sim to paul Smith
LM-2 .

Coil, choke: O.018 pH 157,, sim to Paul Snith
LM-2 .

CoiL. RF: fixed. sin to paul Smith SK8O2-1.

Jumper.

Strap.

Coi1, torrldal; sim to Stackpole Carbon 88-31959

Coil.

coil, RF: 100 pH, 100 wMs operating.

Coil, torrj.dal: sin to Stackpole Carbon 88-31959

Coil ,

Strap.

Co11.

Coil.

Coil.

Part of printed board 19D900552P1.

Coil. RFi lixed. s1n to Paul Smith sK8o2-1.

Coil fixed. sim to Pauf Smith S(8O2-1

Coi1.

part of printed board 19D900552PL



SYMBOL GE PART NO. DESCRIPTION

MO5
and
L406

IAOT

14 08

LA09

L5 01
and
L502

L5 03
and
L5 04

L60 I

P25l

P901

P903

Q2Ol

q202
ud
Q2 03

q204

Q25 I

Q2 54
ud
Q2s5

Q256

q257

Qs5 r-

Q4 01

Q402

Q501

Q601
add
Q6O2

Q603
thru
Q605

R2 01

B202

R203

e204

R2 05

R206

R 207

R208

R2 09

R210

R21l

s212

R2 t3

R2l-4

R215

I

198 t3? 1

19J

r9-r

19.1_::;4;p 3

ISI

::;{ 7P I

:::22p1

102p 10

a59P 15

i59P 83

t9r

t9-\

t9-i;-:084Pt

19-i;:1808P1

19i-. ::9-10P I

l9-it:i237Pl

19i: - J02 3P t

t9-:.; r: l20P I

19.1;,0054P l

19Ji: a5 14P I

L9rir-r 7 75Pl

19J;-a03aPI

19-q,;r0075P1

l9irl 5774P 1

t9Aii-l 749P1

19A7000LgP 13

19A7r0019P33

LgA730019P4 7

19A700106P63

19A700106P75

19A700019P2 r

19A700019P49

19A700106P73

19A700019P49

19A700106P71

19A700019P2 1

19A700106P47

19A700019P4 3

19A700106P 55

19A700019P2 I

Coil, RF: fixed, sin to Paul Smith SK802-1..

Co1l..

Part of printed board .19D90O552p1.

Coi1.

Internedrate freq; 2I,1 Wz t3i; res. freq,
Sin to TUKO, Inc KXM-K35OfN.

Intermediate Jreq: 455 KHz res. freq. Sim to
TOKO, Inc. RMC 45225-2NO,

Reactor, audio freql 75 ffiz 1l0t;, sj.n to
Ies tinduktivetaten DR 270,/5 -CL.

printed wj.re: 3 contacts, siB to xlo1ex 09-52-3O3

Connector, printed viring: 4 contacts; sim to
Molex 09-52-3042.

Connector, printed siringi 7 contacts; sim to
Molex 09-52-3072 CSpeciaL).

Silicon

Si licoD

Silicon

S i li. con

Sificon

NPN

NPN

NPN

NPN

PN

Silicon, pNp.

Silicon, NPN.

Silicotr, NPN.

Silicon, NPN, sj.m to Sieoans PFR34A

N Type, field effect.

N{hannel, fj.eld effect.

Silicon. PN. sim to 2N521O.

S i 1lcoD

Deposited carbon: 10 ohre t5%, 0.25 v.

Deposited carbon: 470 ohG 15it, 0.25 v,

Deposited carbon: 6.8K obre t5%, 0.25 v.

CorFosition; lX ohm t5%, 1,/4 w.

Coopositioni 3.3K ohm !5'h, L/4 w.

Deposited catbo\i 47 ohre tstb, 0,25 w,

Deposited carbon: IOK ohm t5%, 0.25 v,

Composition; 2.7K oh6 !5%, ),/+ w,

Deposited carbon; lOK ohc !5"h, O.25 N,

Composition: 2.2K ohre X5%, 7/4 q.

Deposited carbonr 47 ohre t5%, 0.25 v.

Composltion: 220 ohG !5%, ),/4 w.

Deposited carboni 3.3K ohre t5%, 0.25 {.

Composj-tion; 470 ohc !5%, L/4 w,

Deposited calbon; 18 oilm t5%, 0.25 v.

SYMBOI. GE PART NO DESCRIPTION

R2 ld

R2I7

R2 18

R219

R221

R25 I

R252

R25 3

R254

R255

R25 6

R257

R258

R259

R260

R262

R2 63

R264

R2 65

R2 66

R35 I

R35 2

R353

R354
and
R35 5

R4 0l

R402

R403
and
R4 04

R405

R406

R407

R4 08

R5 01

R5 02
and
R503

R5 04

R505

R506

R5oz

R50a

R509

R510

R511

R512
and
R5 13

R514

R5t5

R5 16

R5 17

19A7001O6p43

19A7000lgp4 2

19A? 00 10dP4 7

19A700113P2 7

19A7 00019P49

19A70010dP23

19A700113P 2 5

19A7001.06Pr1

19A7000t9P55

19A70010iiPr.5

19A700ll3Plr

1947O010dP 1J

19-{700113p15

L9-{7000t 9?3;

19.{70016J? 3

t9i7 00019P4 7

t9A7 000 19P4 I

19A700019P 33

19A700019P4 0

19A700019P29

r9A700019P 33

19A700019P4 0

19A700019P13

19A700019P37

I9A700019P 22

r9A700019Pt 3

19A7000t 9P45

194700019p37

19A?00019P22

19A700019P40

19A700019P22

19A700019P25

19A7000r9P20

19A700019P4 1

19A700019P54

19A700019P 31

19A70001.9p 30

19A700019p48

19A700019P4 7

19A700019P4 1

19A700019P41

19A700019P50

19A700019P35

19A700019p 3 I

r9A700019P4 0

19A700019P50

19A700019p 35

I9A7000 t9P4 7

Cof,ij:s:'!:::

Co5!fsri:i:; -:

CJi!f,s:i:::: -:

CJ:-:rs:ir::-: :,

:e:rs:i::::::::.

:-.. -., 0.25 ;

-. ,/: a.

ta::a:-:: .: :: :

,e!as:tgc aa::::.

Deposilei.a:a:::

Depositei ca.::::

Deposiled ca::r::

Deposiiec car-:::

Deposilei ca:a::.

Deposited ca:.::i

Deposited ca:o::-:

Depositei ca:.:::

Deposited ceaDa:;

Deposited carar:-; :.;!: ::- :ji r 0.25 ".

Deposited carb):: :l:::-::.j 0.25 r,

Deposited carbc:-: -::::r. ---:r 0,25 I,

Deposited carb3::

Deposited carbr:-;

Deposited ca.bo.:

Deposited caibr:;

Deposited czfbor:

Deposlted carbor:

Deposited carbonl

Delosited carbo!:

Deposited carboo:

Deposited carbon;

Deposited carbon:

Deposited carboni

Deposited carbon:

Deposited carbon:

DeI)osited carbox;

Deposited carbon; l,8K oh6 =57, A,25 1.

Deposj.ted carbon: 12K ohs :5.., 0.25 $,

Depcsited carbon: 680 ohs :5;, 0,25 r.

Deposited carbon: 6.8K ohre i5io, 0,25 k.

t-



SYMBOT GE PART N(). DESCRIPTION

R5ta

R5t9

R52 0

R521

R522

R523

R524
ud
R525

R526

R527

R601

R602

R603

R604

R605

R606

R607

R608

R609

B6L0

R61l

R6I2

R613

B6 14

R6l5

R616

R6t7

R618

R619
and
R620

R627

9.522

R623

R624

R.625
ed
R62 6

P.627

8.624

R629

R630

R63 I

R632

R633

R634

R635

R636

R637

R638

R639

R64OA

R@OB

R64OC

194700019P48

19A700019P40

19A7000r9P49

19A700185P5

19A7000 19P49

194700019P4 3

19A700019P56

19A700019P9

19A700019p25

194700019P57

194700019P53

r9A700019P31

19A7000t-9P52

19A700019P49

19A700019P66

19A700185P4

19A700019P47

t9A].347 32P2

19A7000t 9P48

19A700019P26

19A700019P33

19A700019P36

193.700019P44

19A7000L9P57

r9a700019P49

19A700019P68

19A700019P50

19A700019P54

19A700019P40

19A7000 19p3 I

19A700019P47

19A700019P58

19A700019P37

19A700019P 38

19A700019P37

19A700019P38

19A700019P28

r94700019P27

19A700019P54

L9A700019P48

19At34753Pl"

19A7000t 9P1

19A7000L9P t7

19A700019P 1

19A700019P2 6

19A700019P22

194700019P30

19A7000r9P25

I9A700019p21

Deposlted carbon: 8.2K ohm t5%, O.25 v.

Deposited carbon: 1.8K ohms tsirj O.25 w,

Deposited carbon: lOK obms t5';, O.25 w.

Variable: 44O to 22K ohms 120%, 1/3 w.

Deposited carbon: 1OK ohre t5%, O.25 w,

Deposited carbon: 3.3K ohms t5%, O.25 w.

Deposited carbon: 39K ohre !5%, O.25 v.

Deposj-ted carbonl

Deposited carboni

Deposited carbon;

Deposited carbon:

Deposlted carbon:

Deposlted carbonl

Deposited caxbon;

4.7 ohre !5%, O.25 v

100 ohre !5%, D.25 w

47K ohms !s'ia, O,25 w

22K ohre 15%, 0.25 v

330 ohms 15%, O.25-w

l8K ohre ts%j 0.25 w

l,oK ohre t5%. 0.25 v

Deposited carbon: O.27M ohre !5%, 0,25 v.

Variable: 200 to 10K ohre g,7o, L/3 w.

Deposited carbon: 6.8X ohus 15%, 0.25 w.

Thernistor: 470 ohre t1O%, at 0 power, color
code brown; sim to Phillips 2322-642-J-L47I.

Deposited carbon: 8,2K ohre t5%, O.25 v.

Deposited carbon: 12O obre X5%, O.25 v.

Deposited carbon: 470 ohre t5%, O.25 v.

Deposited carbon: 820 ohm r5%, 0.25 {.

Deposited carbon: 3.9K ohG t5%, O.25 v.

Deposited carbon: 47K ohms t5%, O.25 w.

Deposited carbon: 1OK ohre !5%, O.25 \,

Deposited carbon: 0.39M ohms 15%, O.25 w.

Deposited carbon; 12K oh6 l5%, O.25 w.

Deposited carbon: 27K ohre !5%, O.25 w.

Deposited carbon:

Deposited carbonl

Deposited carbon:

Deposited carbon:

Deposited carbon:

Deposited carbon:

Deposited carbon:

Deposited carbon:

Deposited carbodl

Deposited carbon:

Deposited carbon:

Deposited carbon:

Yariable.

Deposited carbon:

Deposlted c4rbon:

Deposited carbotr;

Deposited carbon:

Deposited carbon:

Deposj.ted carbon:

Deposited carbon:

Deposited carbon:

f.8K ohre !57.t O.25 w

33O obre !5%, O.25 v.

6.8K ohns !5%, O.25 w

56K obG !57., O.25 N.

lX ohm t5%, 0.25 w.

l,2K ohms !57o, O.25 v

lK ohm 15%, O.25 v.

1.2K ohms t5%, 0.25 w

180 ohns X5"b, O"25 v.

15O ohre !5 , O.25 w.

27K ohre t5%, O.25 w.

8.2K oh6 !5%, O.25 w

1 ohm t5%, 0.25 v,

22 ohre 15%,0.25 w.

I ohn t5%, o.25 w.

12o ohre t5%, O.25 w,

56 ohre t5%, 0.25 v.

2?0 ohms t5%,0.25 w.

100 ohre i:5%, o.25 w.

47 o}lre !57o, O.25 w,

(Contrd on Page 32)

LBI3 LO72
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SYMBOL GE PART NO. DESCRIPTI(]N

l?lri

::tl3

::34 I

-: )i

=;l I

-i: ii

:al1

r:J1

12;i

r255

a:i
.25 8

€t1

iarl

rral

t5t I

TrAI

92;2

Q:5 3

t'256

19-{700019P}7

t9-{7 00019P I I

19t700019P35

19A700018P1

19i7 000 19P25

19B8005 63P3

198800563P I

t9A7 0015 2P 1

19A700152P r

t9A7 00152P 1

19A7 00 I 52P I

19A700152P 1

19A1s4759P I

19A134 766P 1

19A701830P1

19A1384 t4G1

19A134 806P l

]98232 322P L

t9L7022a4G3

19 A.7 022a4G4

L9 Ar347 97p2

19A702 I7 lP I

19Ar34 r.64P2

19A134239P3

t9A70t09 3P1

Depostted carboni 22 ohns :5i;, 0.25 e.

Deposited carbon: 6.8 ohre t5i;, 0,25 q,

Deposited carbon; 680 ohN ts.;, 0.25 *.

Deposited carbon: I ohm 15t", 350 VDCW, 1/3 w

Deposited carbon: 100 ohN tsii,, 0.25 w.

push: DPDT, contacts rated 15 d at l3O VAC;
sim to IEE,/SCHADOW 5L203.

\qush: DPDT, contacts rated at 15 nrA at 13O VAC;
slq to IEEE,/SCIiADOll 51281.

Contact, electrlcal.

Contact, electrical.

Contact, electrical.

Contact, efectrical.

Contact, elect?ical-.

- - INTEGRATED CIRCUITS - -

Linear. (DUAL DIFFERENTIAL AMPLIFIIR)

Linear. (II AMPLIFIIR & DETXCTOR).

Linear, (AUDIO AMPLIFIIR).

Regulator. 8.5 v.

Part of printed board 19D900552P1

Part of p!inted board 19D900552P1.

Part of printed board I9D9OO552Pl.

Pa?t of prlnted board 19D900552P1.

Part of printed board 19D900552P1.

Connector. Includes

Jack.

Sp ring.

Crystal, Quartz: 20945.000 kHz, (STANDARD).

Crystal, Quartz; 21855.000 kHz. (TNEIT rRXQ)

Bandpass. 21.4 Ref. Ireq, 20 kilz channel spacing
sim to ToYO 21J385.

Bandpass. 455 kl]z 11,5, sin to Murata CFU455D2.

Silicon, NPN; sim to I'ype 2N5945

Silicon. NPN.

Strap.

SYMBOL GE PART NO. DESCRIPTI()N

lg_i;: t:36"508

lg-i- I -+6;P I

549: -;8? 2

71+2:i2P137

19-{ 1334 5 ]P 1

19-{; _ -386P1

19B.:r:90lP1

l9-\;:ic68Pl

t9r;101 15P 3

19-r.; r0069P l

19.{- iE274P 1

NP2ar578Pl

1iP23,878p13

19c3:3387P I

19-rlri 753P5

l9J;_1a076P1

19-{1_1-1753P2

19D-1:9826P1

19-Ltai743P1

19.171.J114P1

19t;:,1332P4

19-rt i1887P1.

19.17 .J 19 0 0P 2

--.NISCELLANEOUS --

Screw, thread Jolning: No. M3.5 - ,; i. :,
(Secures A1).

Spacer. (Used !rth Q252).

Sasher, spring tension. (Used ;rc- ;l: ..

Nurr spa(er. 8-32. (Used.rt: e-:-.

Tuning slug. (Used with L207, L:-:, l:= 
--:L354, LJ55, rAOI, Ir402r LA01 -;--

Sprrng. (Used rith L2O',, -.:, -:--_.-L354, L3J5, rA0l, rA02r L-J.: - i_ -.

Support. (1601, ,60:, .::;, .

Insulator, busbing. (Lsaa.:-::,- r -::_
lnsulator, pla!e. (L:.j --:- - - - .-- -

Can. (Used vith L351 r .:::,.

lnsu.La!or. (Lseo "j
Nameplate. (POhTR) .

Nameplate. ( liD\IToRl ,

Pushbutton. (Usei::-i ii-l: i:ll

Macbine screL. (Li=j --- ::.=

Wasber, slJrrng. tjs:: -:-i::j=

Washer. (Used s1E :a3:,,

Knob. (Used *itb ?a:i,.

Pad. (Used citi Ra3+,.

Ternindf, stud. (-s=: -:'-- :---i:-:. -

Disk. (Used {it} Q:-:r,

Heat sink, (Q251),

C1ip, conpressio0. ('Js:3 ;:- i-:-,,

PARTS LIST

SPEAKXR
19C32 03 02c9

ISSUI 1

:.YWN"

I

*::a4,:

sffBn

SYMBOT GE PART NO. DESCRIPTION

l{l

I.S2 19,i116910P1

19r{1294 14c1

798227 593A2

r9B2r9 692G2

19C32001aiP2

Nt87Pt6010C6

N4 0 3p19C 6

N4 02P39C6

N130Pr60110C6

19A1 16986P108

19A1 16986P1 r2

- - - -.iauDsPr-\Kti.s - - - - -
Pernaoent nagnet; 5 inch! 3.2 r:- 

=l5l5 s mx operatlng, sio t, f::rc: -u--,..-

cilds -

2 conductor cable: appror 5 i:ei :tr:g-
(2) 19A116781P3 contacts,

MISCEI,L\\AOUS

Housj-ng,

Gri I le.

Mountirg bracket. (Mornts speaker to nountiEg
surface).

Macbine screv; No. 10-32 x 5,/8. (Secures s:reaie:
to nouting bracket).

Locksasber, exterDal tooth; No, 10. (Seeures
speaker to mounting bracket).

I'latwasher; No. 10. (Secures speaker to ncu!!i:a
bracket).

Tap screv, thread forEj.ng; No. 10-16 x 5./8.
(Secures nounting bracket to qoutrting surface),

Tap screw, vith Lock*asher; \o. 7-19 x 1/2.
(Secures speaker to gri1le),

Tap screvr vith lockvasherl No. 7-19 x 3./4.
(Secures housirg to grlLle).

*COMPONENTS ADDED, DELETED oR CHANGED BY PRODUCTIoN CHANGES



PARTS LIST

1.'rts: -_-:r:-:,- j I i-.;---r

::::: t: I i:i

PARTS LIST

.{SSOC1ATID PARTS AND ASSNMBLIES

(LBr -31072)

ISSUI 1

SYMBOL GE PART NO. DESCR IPTION

.i

S1

19A 134398P1

t9LI29414G7

198209261P18

1982 19694P]

19B2 1969 8c4

198219 693P2

19A1167 68P6

Nt93P14 10C5

19A134398P101

4 03 1457P1

4031458P1

N193p14 08C6

19A11677 3P105

Push: sir r. C::ca:r S;iich S-1527-1.

- c.{r Ll s

Cable: ap!.f,x 5 feet. Includes (2) contacts
19LLI6?3i?5.

Svitcb, slide: 1 iole, 2 positions, 0.5 amp YDC
or 3 anp f-{C at f25 T; sin to Seitchcraft 46202LH

Base p1ate.

Housing.

SpriEg.

Strain relief. (ts1r.

Tap screr, pbillrp head: \o. 8-18 x 5,/8,
(Secures assenbll- to rounting surfaee).

Plate. ( Located on S6i.

TSSOC I.ITED P..IRTS

XI IG KIT
7 141474G2

Support.

Spring.

Tap screw, phillip bead: \-o

Tap screv, Phillips POZIDRIY

8-Ia x )-/2.

No. 7-19 x 5,/16

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL GE PART NO. DESCRIPTION

B9 01

P904

J6O]B

Y 151

Yf51

19D900123P2

19A70 l5 30G2

19D9 00129P2

19D90062 LP l

19D90062 lP2

19Baooa6TP 1

Bottom cover.

Casting. (Rear heatsink).

Iront cap.

FacepLate, (cxNxRAL ELECTRIC - Stindard).

Faceplate. (GEN'RAL xl,ECTRIc - 2 Tx, L Rx
TALKAROUND).

TOP COVER AND SPEAKER ASSEMBLY
19C85 08 64G1

----IOUDSPEAKXRS--

Pelmanent magnet: 29O L45 Hz Resonast freq, 3 vat

19A70004 lP28

19A70004LP2r1

1947 024 03P I

N84P 13006C6

L94700067p2

19A700036P520

19A70003 IP4 10

19A700036P50a

L9A700032P5

r982 32859P 1

t9 4.7 0I7 44P r

rgBa007 tgP l

l9A702sa8P I

Connector. Includes:

Shel1,

Contact, electrical. (Quantity 2)

IlI S CX LIA Nn OUS

S( reen. ( Used trj. Lh 890-L speaker).

Ilachioe screw: Pbillj.tr)s head, No 6-32 x 3/a
(Secures 8901 speaker).

HARDWARE K]T
19 A7 0 r522G4

- - JACKS AND RNCEPTACLES

Receptacle: Cou., sim to Amphenal 83-876-1OO2.

---MISCELI,ANEOUS--

Top screw, M 3.5 x 0.6 x 20, (Secures
Tx Rx sbield).

Machi4e sclew. M3 x 0.5 { 10. (Secures J60L
and covels at rear).

Top screB. M 3.5 x 0.6 x 8. (Secures
Interconnect/Oscillator/Channel cuard Board).

Lockvasher. M 3. (Secures J601).

Bushing, (Used rith LEDrs on faceptate).

Pad. (Located behind volume s*itch),

Dust Pad. (bcated at JgLO and J911).

Block, threaded. (Ircated bebind J601).

198233066G1

1982 33066G5

NOTE: l{hen reordering, give GE part nunber and
specily exact operating Jrequency Deeded.

Tx 150 - 1,74 ffiz Fx = JoT
Crystal,

Crys taI

Tx 450 - 47O MHz Fx = Fo
9

Rx 1.50 - 174 MHz Fx = 1'o - 1O,7
3

PARTS LIST

TMNSISTORIZlD MICROPHONE
198209 67 0P1

]SSUE 2

SYMB()L GE PART N(). DESCRIPTION

19A1 16659P2 0

19A11678 1p6

NP240575

4033271-OL

MPlOI

Mpt02

MP1 O3

Cable connector sbe11; sim to ilolex 09-50-3081.

Contact, electrj.cal; yire range No, 22-26 AhG;
sj-m to Molex 08-50-0107. (Quantity 4- Used vitb
19A116659P20 connector shel1),

!'aceplate. (GXNXRAL EIECTRIC).

Strain reLieJ. (l,oeated on cable 1O inches from
connector).

Case, front & back with push to tal.k svitch.

Cartridge, tritb leads.

Cable assembly,

*CoMPoNENTS ADDED, DELETED oR CHANGED BY PRoDUcTIoN CHANGES
*CoMPoNENTS ADDED, DELETED oR CHANGED BY PRoDUcTIoN CHANGES



PARTS LIST

.i:S-Ci.].TED ASSEMBLIES
\i,Br-31072)

ISSUE ]

PARTS LIST

EUGOTDIZ'D MICROPHONE
I9823357 7p2

ISSUI I

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PARTS LIST

132-512 XtHz aNTENNA
198209 5 68p I

ISSUtr 2

SYMBOL GE PART NO DESCRIPTION

Y3 0l

Y3 0l

Y5 0f

l982 33066c2

l9B2 3 3066c7

19A702284Gt

19A7 02284c2

194702284c3

19A7022a4aA

Crystal.

R{ 450 - 470 MHz Ix = Io - 21.,1

Crystal.

2nd Oscillator Crystal. 10,245.000 ffiz.

2nd Oscillator Crystal. 11,155.000 Ictz.

2nd Oscillator Crystal., 20,945.0O0 ruz.
2nd Oscill.ator Crystal. 21,855,000 KHz,

SYMBOL GE PART N() t)ESCRIPTI()N

l

I

I

I

I

1""

| - MrcRoPHoNCs

| "=,.,t 
non", DJ namrc, n r tn LtecrreL cartrrdhe trM-6(

J s:-: ired r.ith hang up bra<ke! and screr-.
I C:::,ctor consj<rs ol I9ALI6659p2u sheII ano \4/

I 
l9:--a;8IP6 contacts.

| ,r^"oARD T'LNTTNG HARDTARL Krr
| 19A1380s r.C5 Bj-ACX
I 19A138051G6 PIBBLI

| 
.eAl38o5LG8 DtsK rop

I B-::, -achine, her: Nelrtc, 8llll. \Secures radio
| 1:::nting brackecJ,

I l:..-..h"r, rn!ernal too!n: No. i{2.2 (Netrr( I

| 
(:=: -ies radto Lo moun!jng bracke!).

I R.a=,,-rng slrap; srn to Dennison BdR-trx 0847I.

| 
(:.-:-rcs power feads under dash).

I Sc:r., tnread lorming: No. .tO-16 x S/8. (Secures
I EJ:i-xE bracket to nounttng surtace *1th thin
I El -r i: rg surlace) .

I scr=., rirreaa rorming; No. to-16 x t-!/2.
| (S.: -:=s mounLing bracket to mountrng surIace

| 
\b+r :rrck carpe! is on noun!ing surlace).

I RrLO-i Bromet. ( Localed j n 1-i re sal I /.

I oo*..n* bracket. Bfack

I no-.-.r.* bracket, PebbIe

I

I u,...,n* brdcket, desk top. 
]

I 
"ohrR 

cABr-E I

I 19823292sc2 I

l ao.-....or, prjnted *Irine; sim Lo filo.Lex 09-05- |

I :':' urs.r,-*^,ous I

I r,""., of""r.. (lnc1udes 19A11678IP5 "on.u..r. I

LusrD LEAD ASS.ETIBLY I
I r9Ar378-LaG9 ro AW I

I r9Ar378r8clo 2 AW I

l aoor""., electrical; Brre range No. -18-24 AltG; I

I sr: ro Mo,ex 08-50-0106, (Hung rn *iring on red I

I 
r )ellos "ires). 

I

J Contacl, erectric: s1m to Lilte-fuse 9O4-88, I
| (Iocared in fuseholder - Quantirj 2). I

I rr=" "u"."tdgu, ro amp. I

I ru=u .^tt.rag. , 2 amp. I

I fus"t o.L.l.r' =rr to er=rr.o gs:s. ([]ates Bitb I

J l9A1-t5776Ps knobJ. I

| ,o.rn*, srm !o Bussmdn LAl853. (Useo cith I
I lu.eho-Lderr. 

Il ro.rn*r srn to Bussman gg53 I/2. (Used crth I

I 

rusehorderr. 

IlrttttltrlIrtt

1,,",.0"",n,

I

I

f 

tno,.., u. ron oo,

| 

',o,ooo,,o,

I 

Ier706r52Pe

lrraorreroco

| 
*troo.urn"u

I

549M07P6

19C85 0638P 2

_.,"I:

19A1 1678 1P 5

19A115776P3

7484390P1

tR I 6?5

tgA115776P 6

L9 Ltr57 7 6P7

19A115776P5

SYMEOL GE PART NO. DESCRIPTION

RPl 17

Rp12 8

RP277

Rp27 5

kp263

Rp276

Cartridge,

Switch.

Svitch button, Pebble.

Case set, Pebble.

Cable assembly. (Iocludes connector sheLl
19A116659P20 & 4 contacts tgAl1628tp6).

Chassis assembly, j.nner nodule.

SYMBOI. GE PART N(). DESCRIPTION

Wbip assenbly. Decibel products 068tlo-oot-.
Whip !ut asserbly. Decibef products 068047_OOl.

Base nut assenbLy, Decibel_ products 068048_O01.

"O" Ring (tARGn). Decibet- products O0ZO59_122.

Stud assenbly. Decibef products 068046-001,

RG58/U Cab1e, 15 feet. Decibet products 068115-OO1-

XCOMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
*coMpoNENTS ADDED, DELETED oR CHANGED By pRoDUCTtoN CHANGES



PARTS LIST

SPEAXER (PEBBI,E)
19c320302c11

ISSUE 1

*coIT,TpoNENTS 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, whichisstampedafterthemodelnumberoftheunit.Therevisionstampedontheunitincludesall
previous revisions. Refer to the Pads List for descriptions of parts affected by these revisions.

REV. A - TxlRx Board 19D90O533G1

SYMB()L GE PART NO, I)ESCRIPTI()N

nl

19a1r69 10P1

19A1294 14c1

t9B2L9692CA

)-98227 59 3G4

19c320016P3

19A116986P108

19At 16986P112

Nta7P160L0c6

N4 03Pr9C6

N4 02P39C6

N130Pt610C6

Permanent magnet: 5 inch, 3.2 ohr6 +15% inp, 5 w
max operating; sin to Piodeer 002009,

2 cooductor cabl,e; approx 5 feet long, includes
(2) 194116781P5 contacts.

Grille.

Housing.

Mounting bracket. (.Located between housing &
retaining bracket).

Tap screw, *ith lockwashera No. 7-79 x I/2.
(Secures speake! to housing).

Tap scret, w-Lth lockwasheri No. 7-Lg x 3/4.
(Secures gril-Le to housing).

Screw, bexhead, sfottedt No. 10-32 x 5./8.
(Quantity 2- Secures nountlng bracket to housing)

Ipckvasherr external tootb; No. 10. (Quantity 2
secules mounting bxacket to housing).

Flatrasher: No. 10. (Quantity 2- Secures mount-
ing bracket to bousing).

Tap screwr ttld. forming, No. 10-16 x 5/8.
(Secures mounti4g bracket to mounting surface).

\



PARTS LIST
I\TERCO\S::f ,/JSCI LI]JR/CTL{\\EL Gf,iRD BO.{RD
19D900r5aci 150-L;{ wzr
19D9005:-jc2 i50-17.1 SHz,
19D900556c3 150-L7.1 IHz,
19D900354G{ 150-174 Mz,
19D9O0556G5 450-.{70 lfitz,
19D900556cG 45O-170 MIz,
19D90O556c7 45047O \Mz,
19D900556G8 45047O Wz,

TIl1 H
TX./l RX I' CH.{\ GD

TT,/] U
TXl1 R{ tr CH.{N GD
TX./ 1 R,\
TXll RX W CHAN GD

TX./l U
TXll RX h CHAA" GD

ISSUX I

SYMBOL GE PART NO DESCRIPTION

_'_ J2

:-i3

::a5

:LJ5

:-i;

:-J8

::09

::10

:l:-i

t-i3

:-52
atd
:i53

:15 5

:13 6

:15 7

;15 8

cla0

a--a2

ci55

ci66

ci67

c 168

c301

c 302

c3 03

c304

c305
ad
c306

c3 07

c308

c309

c3 ro

c 311

19A7002 34P9

19A702 059P 12

19A701534P4

l9A701s 34P6

19A700235P 13

19A7015 34Pa

19A702059P 1 1

19A701534P 6

19A702059P6

19A?02059P 1

1"9A701534P 6

19A700233P5

r9A70 15 34p8

19A7002 35P24

L9J706256p202

19J706256P205

r9A700233p7

19A700235P28

L9A700233p7

19A700235P5

19A7002 33P 6

19A7002 33P7

19A700233P5

19A701534P 6

79 A7 00234P7

19A7 00233p7

19A700235P2a

19J7 06256p202

19J706256P205

L9 L7 00235P 28

r9A7002 33P7

19A700235P3

19A70G235P 1a

r9A700233P6

r9A700233p5

19A701534P6

Polyester: O.422 pl :110:0, 50 VDCh.

Pofyester: 0.068 ]lf tSi;, 50 \DCtr.

Tantalum: L pI EO';, 35 IDCIi .

Tantalum: 0,47 pf t2oi", 35 1DCh.

Ceranici 10 pf tsti, 50 'fDCw, -15O PPM temp coeJ.

Tantalun: 22 pf X2Ofl, 16 IDCW.

Polyester: O.M7 p.t t5ii, 50 VDCI{,

Tantalum: O.47 yt !201a, 35 \ECh.

Polyester: 6800 pl t5%, 50 VDCW.

Pofyester; L00O pJ 15ib, 50 lDCh,

Tantafum: O.47 pf l2Ai;, 35 vDcti.

Ceranic: 1000 pf, i20i., 50 ltrc[.

Tantalun: 22 pt !2A;, 16 ITCH.

Ceramic: 180 pf :l5i;, 50 lDcff, -750 PPII tenp coeJ

Ceramic disc: 18 pf :15.;
temp coef,

50 1DCW. -1500 tJ50 PPM

ceranic disc: 68 pf 15%, 50 yDCvli, -1500 1250 PPM
temp coef.

Ceramic: 1000 pf 120%, 50 LDCi{.

Ceramici 180 pf t5i , 50 VDCW, -75O PPM temp coef.

Ceramic; 1000 pf t20ib, 50 IDCW.

Ceramicr 2.2 pt t.25 pf, 50 yDCi{, -150 PPll
temp coef.

Ceramic; 680 pf t2O%, 50 YDCH.

Ceranic: 1000 pf t20%, 50 IDCW.

Ceranic; 10OO pf t2otb, 50 VDCH.

Taqtalum: 4.7 pf 12O-h, 35 VDCW.

Polyester: 0.01 pf llo?i, 50 lDcli.

Ceramic: lo00 pf 120tb, 50 yDCi{.

Ceramic: 180 pf t57o, 50 IDCW, -750 PPM temp coef.

Ceramic disc: 18 pl t5%, 50 'IDCW, -1500 t25O PPM

temp coef,

Ceramic disc: 68 pf is%J 50 \DCW, '1500 :!250 PPM
temp coel.

Ceranic: 180 pl t5%, 50 lDcll, -750 PPM temp coeJ.

Ceramic: 1000 pl 1207", 50 vDcw.

Ceramic: 1.5 pf !.25 pf, 50 vDC{, -150 PPM temp
coef.

Ceranlc: 2a pf l5% pf, 50 tDCw, -1.50 PpM temp coe

ceramlc; 680 pl 120%, 50 VDCIil.

Ceramicr 1000 pf t20%, 50 1Dc1{,

Tantalum: O,47 pl e,O%, 35 \DCw.

COMPONENTS ADDED, DETETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL GE PART NO. DESCRIPTI(}N

c9 0I

c902

c903

c90,1

c9 05

cIo0l

c 1002
and
c1003

c 1004

c 1005
thru
c1007

c1008

c 1009

c 10 1.0

c 1011

c 1012

c]013

ct0t4
and
cL015

c 1016

c101?

crolS

c1019

c 1020

cIo2l

cr022
and
ct023

c1024

c1025
and
c1026

cro27
thru
c1031

Dt01
and
D 102

D 15l

DI52
add
D153

D301

D9 0i

D902

D903

D9 04

D 1001

D 1002

D1003
and
D 1004

J90 I

I 
roar:+ r:ooz

I rgorrt.=n'

l troruorrrou

l.o^ro.-rnn*

| 'ro,oorrnn,
I fgA7U1534Pa

l.noroorrrn,

I

l::;::;:;:.

l::;::;:::;,
l,.roro,.rrnnn
l.noro..rnnt,

t::::::::

l.roro..rnn.,
l.noruorrroro

l.noroorrro..

I 

rroro,..r*nr-"

li::x::::;'

19A701594P ]

19A70 1.594P2

19A702059P 10

19A7002 35P 18

r9A702015p I

19A700028P1

r9 J7 06262P L

r9 J7 06262P I

19A.700082P I

19J706100P1

t9A7 00028P I

19J7 06r35P4

19A700028P I

19A700025P 6

I 9A7 0002aP f

19A134734P 1

,.t:rlytic: 220 pf, -IO +100;j 25 VDClt.

.i:Ium: ropf t2Oio, 16 vDCi{.

'::ric; 680 pJ !20;, 50 VDCri.

.ialum: 22 tt X2O';, 16 VDCI{.

rester: O.O22 pi t10'd, 50 lDCy,

.ialum; 22 p.f X2OR, 16 VDCil.

'anic i 1000 pf ,oib, 50 roCh .

talun: O.47 pf =2O'6,35 ruCl{.

'anic: 28 pf t5j;, 50 WCW, -150 lPM tenp coef

:.ranic: t0O0 pf :120i, 50 VDCil,

:e:anic: 2a pf X''h! 50 vDCh, -150 pPxl tenp coef.

:artalum: I p.f !2O'6, 35 \TCIV.

:trntalun: .1.3 1tf !zo',b, 35 VDC j1,

lantalum: O.47 tf X2O'h, 35 VDCW.

lantalum: I pf 12O'i, 35 VDCtr,

:artalum: 3.3 pf :!20i., 35 VDCW,

:.ranic: 12O pl :isii, 50 vDCw, -750 PPM tenp coel

:eranic: 28 pf hst;, 50 VDCwr *f50 pPM tenp coef.

;antafun: 3.3 pMo'ft,35 VDCW.

tantafun: 2.2 p.f !2O%, 35 lDCl1.

?olyester; 0.068 pJ tSi,, 50 YDCH.

Tantal"um: O.22 uf !2O'n, 35 VDCI{.

?olyes ter

Pclyes ter

lyester; 0.033 Itrf 12i;r 1O0 VDCI{

0.068 lrf i2%, ]00 wcl{

0.O4 pf t5ia,50 YDCW.

Ceraflic; 2b pl :5,0, 50 vlrch, -I5O PPM temp oef

- DIODES AND RECTII'IERS

licon. Sin to IN458A.

licon, fast recovery: 75 trlA lvd. curren

1icon. Sim to 88117

Silrcon. Sin to 8B117.

Rectifier, silicon.

Rectifier, silicon. Sin to IN40O1.

S11icon, Jast recovexy: ?5 n1A fvd. current.

Optoelectronic: Greenr sim to HeNlett Packard
5082-'4955.

Sificon, last recovery: 75 rA fwd. current.

Sl1icoo, zener, 400mW max, sin to type BZx55.c5V1

SiliconJ fast recovery; 75 nA fwd, current.

- - JACKS A\D RXCXPTACI,ES -

Connector, 4 contacts; sim to Molex A

2461(09-67-1O42).

fr.1::

Ri t;
Ri: !



tn

+loo,,25 vDclv.

tr.
mi.
mf,.
5{l }DCW.

ES.
lDct.

' YDCH.

f, -15O PPM temp coeJ,

lms,
I, -15O PPM temp coef.

cr.
utcf ,

' YDCW.

cr.

IIEts.

EI, -750 PPM tenP coef

f, -15O PPM tenp coef.

lDcr.

II)CII.

o vDcw.

, YDCII,

Ix) ITCW.

IX, VDCW.

I mw:

l, -150 PPM temp coef

rA fwd. current

r IN4OOI.

r rrA fvd. current,

r to He*lett Packard

r lA fwd. current.

sin to type BZX55-c5V1

i dA fwd. currelt,

ffTACI,ES

r to Molex A--

SYMBOL GE PART NO. DESCRIPTI()N

J903

J9 04

J910

J911

L15 IA

Ll5IB

LI52A

L152B

LI53
and
L154

L155

Lt56

L3 01

L302

L9 01

P 151

P 301

P907

Q154

Q301
and
q3o2

Q9Or

Qr001
and
Q1002

Q1O03

Qr004

Q1005
and
Qroc6

Rtot

Rt02

R 103

R 104

R105

Rl06

RL07

R10a

Rt 09

Rtt0
and
R 111

R112

R 1I3

R 114

Rtt5

Q151
th ru
Q153

tgA134733P1

t9A700072P 132

l9Art6659P 15 I

r9A116559P145

r9J706029P1

19J706029P4

t9J?O6029P1

19J7 06029P4

19A700024P15

19A700024P13

t9a7 0Do24P25

L9J706029P4

19A700024P25

L9 
^7lJ0024P 

14

t9A70l7a5P3

19A701745P3

19A7001O2p10

19A70135]Pr

19A700023P1

19A70r35lP I

19A1,16774P1

19A700022P1

194700023P1

19A700022P1

19A700023Pr

19A701250P303

r9A700019P54

19A700019P19

19A143400p38

19A700019P53

19A143400P57

19A700019P 3 I

19A700019P42

19A701250P303

L9 L7 01,250P 27 a

19a701250P330

19A701250P310

r9A701250P350

19A7000r9P41

Cotrnector, 7 contacts: sin to Molex A-2461
(os-67-ro72).

Printed wire: 2 contacts; sin to Molex 22-05-3Ol

printed pire: fI contaets; sim to Mofex 09-75-ll

Printed vire: 8 contacts; slm to Molex 09-?5-108.

Coil, Rf: Yariable.

Coil, RI': Variable.

Cor-1, Rf: variable.

Coi1, RF: Variable.

Coil, RF: 1.5 irH, 100 VRMS operating.

coi1, RF: 1.0 !H, 100 vRMs opeaating.-

CoiI, RF: 10 FH, 100 VRMS operating.

CoiI, RF: Yariable.

Coit, RF: IO pU, 100 VRMS operatlng.

Coil, RF: 1.2 FH, 100 VRMS operating'

- PLUGS -

Contact, efectrical.

Contact, etectricaL.

Printed wire: 3 contacts, sim to Molex 09-52-303

S i 1 icon;

Silicon: NPN, sin to 2N3904.

Silicon: NPN,

Silicon: NPN, sin to 2N5210.

Sjlicon: P\?, sim to 2N3906

Sillcoo: NPN, sim to 2N39O4.

Silj.con: PNP, sin to 2N3906,

Silicon: NPN, sim to 2N39O4,

Metal film: 10.5K ohm !]-7", 25o YDON, I/4 v.

Deposj.ted carbon: 27K ohre 5%' 25O vDcw, 1/4 *

Deposited Carbon: 33 ohN i5%, 25O lr'D3w' l/4 v.

Deposited Carbon: I.3K ohre !5%, 25O lr'Dglt, l/4

Deposited carbon: 22K ot,re t5%' 25o VDcw, I/4 w

Deposited carbon: 51 obre 15%, 25o rr'D,c|/J, I/4 v.

DeposjLed Carbon: 33O ohE l5%' 25O \DCh, l/4 v

Deposited Carbon: 2.7K oh6 !5%' 25o rf|cw' l/4

Metal film: 10,5X ohms !l%, 25O I'DCW, 1/4 v.

Metal film: 6340 ohre !I%' 25o wc.w' l/4 v.

Metal film: 20.OK ohre !l%' 25O YDCW' l/4 w'

Metaf film: 12.4K obms !L%' 25O YDC|(, I/4 w-

Metal filn: 32.4K ohre !L%' 25o wc'w, l/4 v'

Deposited Carbont 2,2K ohm 157or 250 \DCl{, 1/4s

(Contrd on Pase 34)

--- ' ":

LBI3 LO72

.).)



SYMBOL GE PART NO. BESCR IPTION

ii718

..-7i 2

?i;3

? 301

i302

:,3 04

!.3 05

R30ii

l-308

:-309

i3t0

R 311

R9 01

R902

R903

R9 tts

R905

n906

R9 0?

R908

R9 09

R9rO

Rr001

R1002

RIOO3

19A? 00019p44

19-\700019P39

194700019! 35

19A?O00 t9P4 3

19A700019P4 7

19A134 732p I

19A7 00019P4 7

19A700019P5 1

19A7 00185P4

tgA700106P49

19A700019P57

r94700106P83

19A7 001O6P85

19A700106p49

19A700019P25

19A700019P30

r9A700019p4 3

19A700019P47

19A700106P29

1.9A700106p35

19A7 00019P49

19A700019P I

19A700106P59

19A700019P57

19A700tO6P83

19A700106P 85

19A700106P49

194700019P25

19A700019P 30

19A700019P4 3

r9A700019P4?

19A700106p 19

19A700019P 34

19A700019P 37

19A700019P30

19A700019P55

19A700019P49

19A700019P4 6

I9A700019P31

r9A700019P5 3

19A700019P34

19A700050p 17

19A700019P 19

I9A700019P5 3

19A700019p4 6

Deposlted Carbon: 3.:i ohG !5',1, 25O l'Dc\|, 7/4 v

Deposited Carbon: 1,a{ ohms t5l;, 250 VDCI, 1,/4 B

Deposited Carbon: 5a, rhre t5i;, 25O ITC\|, I/4 w,

Deposited Carbon; 3,lli ohN !5'to, 25O \,DCi{, 1/4 w

Deposited Carbon: 5..!: chns Xs'i, 25O VDCh, 1/4 w

Thernal; 3300 ohffi ::.,, slm to Philfips 2322-
642-12332 -

Deposited Carbon: 6.ai ohns !5',1, 250 \DCw, I/4 v

De! rsrted CdrbJn: !51 .hrns -5 o, 250 VDCh, t/4 c.

Variable: 2OO ohre tr 10K ohm :l20iZ, 5O0 lDclt,
l/3 w,

Composition; 270 oh* =5i, 25O VDCI{, 1/4

Deposj.ted Carbon; 47! rhre t5t;, 250 lDCw r/4

Compos i t I

Compos i t i

6.8K oh- xsft, 25o vDCw, 1./4 e

8.2K on- :l5io, 25O YDCW, I/4 v

270 ohc =5'p, 25O VDCH, I/4

Deposited Carbon: loi rhc !5'h, 25O VDCW, 1/4 w.

Deposited Carbon: 27c ohm 15%, 250 \Dcw, 1/4 v.

Deposited carbon: 3,3X ohre X51", 25O vDcli, I/4 v.

Depo-iLed carbon; 5.oh ohc:5,.,250 vDCn,1./4 *,

Conposition; 39 ohc :5i;, 25O'IDC\], 1/4 v.

Composition; 68 ohre tSibr 250 IDcw, l/4 v.

Deposited Carbon: lOX ohns :l5i; VDCn, 1./4 v.

Deposited carboa: L ohre t5%, 250 wcw, l/4 v.

compositlon: 680 obc -s.ia, 25o YDc1il, l/4 N.

Deposited CaiboDr 47X ohre !5%, 250 \DCF, 1./4 w.

conposition: 6.8K ohE !51a, 25o wc'w, f/4 v,

composition; 8.2K oh6 !51a, 25o vDcll, l/4 w.

ComposiLion: 270 ohm '5.;,250 vDCnr -Ll4 c.

Deposited carbon: 1OO ohre !5%, 25o vDCw, 1/4 v'

Deposited Carbon: 270 obffi !5%, 25O YDCli, 1/4 v.

Deposited Carbon: 3,3K obm X5%, 25O lDcw, 1/4 w.

Deposrted Carbon; 6.8K ohG L5,o, 250 lrDCh, 1./4 w'

Composil:on: 1.5 ohtu i5.0, 25u WCn, 1/4 s'

Depo-rLFd Carbon: 560 onms 1.50,250 \Dch, I/4 *.

Deposlted Carbon; lK ohre tst, 25O 1IDCW' I/4 w.

Deposited carbon: 27o ohru :5;, 250 \Dch, 1/4 s.

Deposi led carbon: 33x onN =5..' 25o wch' L/4 w.

Deposited Carbon: IOK ohm !5%, 25O YDCW, 1/4 w.

Deposited carbon: 5.6( ohre X57", 25o VDcw, l/4 s.

Delosited Carbon: 330 ohre !s.io' 25O YDCW; 1/4 v.

Deposited Carbon: 22K ohre !5%, 25O IDCW, 1/4 *.

Deposited Carbon; 560 ohN !5%, 25O VDCli, l/4 q.

l{irevound: 2.2 obm 110%, 2 t.

DeposiLed Carbon: 33 ohro :5.o, 250 VDCll, l./4 v.

Deposited Carbon; 22h ohffi :5..' 25O VDCt, 1/4 s. 
l

I

Depos-Lted Carbon: 5.6K ohre :5.o, 25O \DCh, L,/f s.l

SYMBOL GE PART I{0. DESCRIPTIOTI

R1004

R1 005

R1006

R1007

RlooS

Rr009

R1010

R 1011

Rt012

R1013

R 1014

Rtol5

R 1016

Rto L7

R 1018

R 1019

R1020

R102 1

kro22

R1023

RIO24

R1025

R1026

Rt027

R1024

R1029

R to30
and
R1031

R1032

R1033

s 15l

u 101

u100 I

u1002

u1003

u1004

x 151
and
XL52

{3 01

x1001

191700J19;::

19A700ur9::9

1947000i9;3-:

19A70125 0?3 3:

19A700019P6 1

19A700019P42

19A7 00185P4

19A7000r9P59

19A700019P4 I

194700019P5 l

19A701250P321

19A70125 0P 322

19A701250P305

19A701250P2 8,1

19A701250P3 17

19A701250P151

19A701250p 309

19A701250P289

19A700019P56

19A700019P 57

19A700019P53

19A7 00019P d1

19A700019P,19

19A7000 r9P53

1947000 19P49

r9A700019P58

19A700019p 5 3

19A7 00019P49

19A700019P4 6

t9B8 005 6 3p l

19A700086P4

19D4 17763G1

19C32 1133G1

19D4 l7833Gl

19A13,151lP2

19A1 34 806P 1

198232322P r

19A134806P I

r98232322P \

t9c320299G1

19D4 167 t4P l

1992 1968 1P1

l:::-::€: ::::::: 18K obre -r, ::: 1at--t " -= .,

::--:::::: -=::.:: IoK ohms = . -: -

::;:::::: :::a::; 470 ohre -i. -:: i:{i

[::i- :--_-, --.:1. )OS :fr, -:. .-..

' 
I \16o .-a --

j! t.

Je!is:--=j ,u:1-:; 3.;K ohE 
=,., -:- ,'-|-.,'-/! '

ia:::a-:. ::, ::- tc 10K ot- -:," a,- --,:i.

-/3 a.

D3;:s:::: ::::::; 58K oh;E =i; ::: ,-:t:t. ,/= a.

D.:ls::.: ::::::; lOK ohre :'. ., ::, --_rl 
' - :/: ",

De;.sr:- ::..::: 15tr ohre -:, ::- ''-ata\. -/: ".

veial :i::: ::,:!: ri6 lffu, :=- -at:t J= .,

Yeta-:i-:: -4.:{ trirs tli;,::: -at:,. 
-,:..

':-' 1- i. -.: ..

Yeial :r-:: ;3:, :::.s tl"h, 2a- --,:r . '-r: .,

Yet:] :::-. -: . , ;i 'ia- i.I"r --=. ll '- -/: -.

uetal ji::: ::: ::- 
=1%,2ii- 

i--i-_i, -,: ;.

]letal iil:: r:,:i: rim !L'b, 2aa '-lit. 
-/= r,

Uetal fir:: a:3- ::- l|la, 2a- -at:t. --/:- ..

Delosiiec :a:ar:; :9K ohN i., ::: 'a,:a, '-/+ a.

Deposited Caibr:; i7K ohms i., -:, 'at:a. :/+ r.

DeposiLeJ -a:!-:r ,ii on6 -- , -:- " '-.. -/1 ",

Deposilei Ca:Da:: O.f Jleg oha 
-,j 

:', il:"j
1/4 v.

Deposilec Ca:bJ:, ..H ,hms :5.j,:- i.:^, -/-l ",

Depositecj Carbr:j 22X ohr6 
-., -a- -ar, L/{ r.

Deposited Cafbc!: 10K ohre :5rr :3: i:.:i, i/] s.

Deposited Carbo:: 55K obre :3::, l5al _,:,:i, l/1 F.

Deposiled Carbor: 22K ohN i'., :r, f:{i, i/+ s.

Deposj-ted Carbon: 10K ohre, i"_. ::: 1:ai. f/4 *.

Deposlted Carbon; 5,6K olire =5;, :-i: ilai, l,/4 v.

StrITCHES

Push: DPDT, ccntacts rated 13 ri :i lla I.lC.

sochfrs -
Socket. Includes:

Connector, (Quantity 2 each).

Spring.

Socket. Includes;

CoEnector.

Spring.

Connector. Incl-udes:

She11.

Contact, efectrical. (QuantltY



5.., 25O VDCH, 1,/4 w.

5'4 , 25O VDCIi , I/4 v ,

F-. , zao VDCII , 1./4 s.

2rO YDCE, l/4 v,

ohG j;, 25O VDCb,

i5"F, 25O VDCti, r/4

ob4:20i,500 YDct{,

ii'.,25O \DCh, 1./4 w.

:5'., 25O l!Ch, L,/4 E.

:5;,25O rDcf,, 1./4 v.

5?,25qYDCts, r./4 v.

6'.. 25O \-DCf,, l,/4 P.

5t,25O rDC{, l/4 v.

-'., 25O VrrCN, l/4 v.

15 4{ at 130 YAC,

SYMBOT GE PART IIO. 0EscRrPTr0t{

and
vL52

Y151
aod
vI52
y301

21001

19A1298r]P2

19C328587P I

I9A701743P1

198233066c1

r98233066G5

19B233066G2

r98233066c7

Insulator. (Used vith U1002).

Pushbutton. (S151).

Pad. (Located at sl51).

ASSOCIATED ASSEI{BLIES

NOTEi When reordering gj.ve cE part ounber andspecify exact frequency needed.

Crystal, tratrsmit 5 PPM. 150-174{Hz
Fx=gg

3

Crystal, Tlansnit 5 PPM. 450-470-MUz
tr'x = Fog

Crystal, Receive 5 PPM. 150-174-MHz
Fx = Iro .- 10, 7

3

Crystal, Receive 5 PPM. 450-470-MHz
Ix=Fo-21.4

9

19C320291GI Tore tretwork.

t

.t




