


Specifications

General

Channels

Modulation Modes
Frequency Range

Tune

Frequency Control
Frequency Tolerance
Frequency Stability
Operating Temperature Range
Microphone

AC Input Voltage

AC Power Consumption
DC Current Drain

Antenna Connectors [A and B]
Semiconductors

Meter #1

Meter #2

Transmitter

Power Qutput

SSB Generation

AM Modulation

AM Modulation Capability

Harmonic and Spurious Emission

AM/FM Frequency Response
SSB Frequency Response
Output Impedances [A and B]
Output Indicators

Tune

Receiver

FM Sensitivity

AM Sensitivity

SSB Sensitivity

AM/FM Selectivity

SSB Selectivity

Image Rejection

IF Rejection

AGC

Squelch

Audio Frequency Response
Distortion

Adjacent Channel Rejection
Cross Modulation
Intermediate Frequency
Clarifier Range

Tune Range

Noise blanker

Audio Output Power
Built-in Speaker

External Speaker (optional)

120 channels in 3 bands

FM, AM, LSB, USB

26.965 to 28.305 MHz

+5 kHz

Phase-locked synthesizer

+0.005%

+0.003%

—30°C to +50°C

Plug-in [4-pin], 600 Ohm dynamic type

220V, 50/60 Hz

75W

1.5A [at maximum audio modulation]

0.5A [at standby with no signal ]

Standard SO-239 type

6 ICs, 2 FETs, 52 Transistors (Excluding the Roger Beep unit) -
Indicates relative RF power output/antenna SWR,
Indicates received signal strength

4W or 0.6W—AM/FM, 12W (PEP)-Single sideband
Dual-balanced modulation

Class B amplitude, collectors modulation

100%

Better than 60 dB

400 to 5,000 Hz

400 to 3,000 Hz

50 Ohms unbalanced

RF Meter shows relative RF output power

4.5 kHz minimum

0.5 uV for 20 dB S/N

0.7 uV for 10dB S/N

0.2 uV for 10 dB S/N

5dB at 4 kHz, 50dB at 10 kHz

5dB at 2 kHz.

More than 50 dB

More than 80 dB at 455 kHz

Change in audio output: less than 12 dB from 10 uV to 0.4V
Adjustable — threshold less than 0.7 uV- -

400 to 2,500 Hz

Less than 10% at 3 watts output 8 Ohms
>75dB at 0.3 uV

>50dB

10.695 MHz [AM-1st, SSB], 455 kHz [AM-2nd]
+800 Hz

+4.5 kHz minimum

IF single gate type

More than 3 watts into 8 Ohms

8 Ohms, dynamic

Disables internal speaker when connected



General
Description

The HAM International JUMBO is an
‘advanced FM/AM/SSB 2-way trans-
ceiver primarely designed for base
station operation. It employs the
very latest technology- to provide 120
channels operation for 3 modes of
transmitting and receiving by means of
the phase-locked loop (PLL) circuitry.
The use of the PLL circuitry assures a
precise on-frequency operation on

every channel that is unmatched by

conventional - frequency synthesis sys-

tem units. The JUMBO also feateres

the following:

® ‘‘Roger Beep'’ built-in.

® Electromagnetic TX-RX switching
enables selective call facility.

® Two relay switched antenna inputs.

® Tune facility allows between-chan-
nel operation specially in SSB with
more convencience than VFO.

® RF power (4W/0.5W) switch pro-
vided.

® Optional: Table pre-amplified com-

pressor microphone model TW232S

from Ham International.

120 channels in 3 bands.

Modulation control lamp.

Output for frequency counter.

Giant LED's assures bright chan-

nel display.

Detachable handgrips for profes-

sional 19’ rack mounting.

-

Description
Générale

L’'émetteur-récepteur JUMBO de HAM
International utilise les techniques les
plus avancées dans le domaine des
radio-communications. On y trouve les
innovations techniques les plus récen-

* tes tel que la modulation de fréquence

a déviation étroite, les 120 canaux

continus produit par circuit intégré

a fonction logique (PLL) ainsi que la

commutation électronique émission-

réception. Le JUMBO offre aussi les

nouveautés suivantes:

® Roger Beep incorporé.

® Connecteur prévu pour l|‘utilation
d'un appel sélectif Ham Inter-
national .

® 2 entrées d'antennes commutable
par relay.

® Le bouton “TUNE’ permet aussi

d’opérer sur tous les canaux inter-

médiaires spécialement en SSB avec

plus de confort qu'un VFO .

Switch sortie RF (4W/0.5W) prévu.

® En option: Le micro de table pré-
amplifié a compresseur, le modéle
TW232S de HAM [nternational.

® 120 canaux divisés en 3 bandes.

® Lampe de controle de la modula-
tion. .

® Sortie pour compteur de fréquence.

® Diodes electro-luminescentes géan-
tes pour affichage digital tres lisible.

® Poignées détachables pour montage
en rack professionnel 19",
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Algemene
Beschrijving

De HAM International JUMBO is een

technisch vergevorderde FM/AM/SSB

Zzenderontvanger ontworpen met het

oog op een gebruik hoofzakelijk als

basisstation. De laatste technologische

snufjes werden gebruikt om 120

kanalen voort te brengen door middel

van digitale frekwentie syntese met

Phase lock loop (PLL circuits). Deze

PLL schakeling verzekert een nauw-

keurige frekwentie van ieder kanaal,

in alle modes. Dit systeem is wat’

betreft kwaliteit niet te evenaren door

de konventionele kristal synthesizers.

De JUMBO heeft bovendien een aantal

uitzonderlijke extras.

® 120 kanalen in 3 banden

® Ingebouwde Roger Beep

® Aansluiting voor selektieve syste-
men

® 2 omschakelbare antenne aanslui-
tingen (vb beam + GP)

® Tuning welke toelaat tussen de
kanalen te werden vooral in SSB
gemakkelijker dan met een VFO

® RF vermogen (4W/0.5W) schakelaar
voorzien. .

® Controle lamp voor de modulatie

® Aansluiting voor frekwentie teller

® Zeer heldere kanaalaanduiding met
reuze led display

® Met Professionele afneembare bang-
vaten voor montage in een HIFI
RACK (19 inch}

® Bijbehoren tegen meerprijs te beko-
men van Ham International —
TW232S: Top kwaliteit tafel mikro-
foon met ingebouwde kompressor-
voorversterke.



Connection

The transceiver is supplied with AC
power cord. Proceed as follows to
complété all necessary connections to
the transceiver:

1 Your transceiver has two standard
antenna connectors of type SO-
239 located on rear panel, for
easy connection to standard PL-
259 coax plugs. Use only enough
cable to suit your needs. This will
insure a proper impédance match
and maximum power transfer
from the transmitter to the an-
tenna. If the coax antenna cable
must be made longer, use coax
cable with high efficiency and
quality such as type RG-8/u.

2. AC Power Operation: Use 220
volts AC power for base station
operation. Plug AC power cord
into a working 220 volts house-
hold outlet.

Noise Interférence

There are several kinds of noise interfer-
ring you may encounter in base station
operation. Some of these noise sources
are; fluorescent buzz, nearby com-
mercial broadcast, electrical appliance,
lawnmower, and electrical storms, etc.
Commercial products are availabié to
reduce interférence from these sour-
ces. Consult your dealer or CB/ama-
teur radio supply shops.

Antennas

Ham International has designed a high
power antenna for best performance in
local and DX use with large bandwidth
for equal quality on 120 channels:
The Superstar.

Remote Speaker

The external speaker jack (EXT. SP)
on the rear panel is used for remote
receiver monitoring. The external
speaker should have 8 ohms impéd-
ance and be able to handle at least
3 watts. When the external speaker is
plugged in, the internai speaker is
disconnected.

Connections
Procédez aux connections dans l'ordre
suivant:

1. Votre Jumbo est équippé sur le
panneau arriere de deux connec-
teurs d'antenne du type SO-239
qui conviennent pour les fiches
standard PL259. Utilisez du cable
coaxial de 50 ohms pour vos
rallonges d'antennes.

2. Utilisation sur le secteur AC 220V
Connecter le cable d'alimentation
AC dans la prise prévue acet effet
sur le panneau arriere et l'autre
extrémité dans une prise de cou-
rant 220V.

ANTENNAS

HAM INTERNATIONAL a prévu pour
votre Jumbo une antenne de base de
haut rendement avec une large bande
passante pour un résultat optimal en
local ou en DX sur les 120 canaux:
le modele SUPERSTAR.

Aansluitingen

1. Deze zenderontvanger heeft twee
antenne aansluit mogelijkheden
op het achterpaneel. Gebruik uit-
sluitend kabel van 50 ohm en de
klassieke PL259 Plugs (amphe-
nols).

2. Gebruik op 220V netspanning
Sluit het overeenkomstige snoer
op de AC aansluitplug en op het
stopkontakt 220V.

Antennes

Ham International heeft voor uw
JUMBO een hijpassende antenne met
hoog rendement en een grote band-
breedte voor een maksimum resul-
taat zowel voor lokaal als voor DX:
De Superstar.



Control Function

1

Power Switch

Place in POWER (lever up) posi-
tion to apply power to the unit.
Noise Blanker Switch

This switch activates the noise
blanker circuit when placed in
NB (lever up) position. The noise
blanker is very effective for re-
petitive impulse noise such as
ignition interference.

ANL Switch

When this switch is placed in the
ANL (lever up) position, the auto-
matic noise limiter in the audio is
activated. The ANL may be used
when noises genérated from such
sources as atmospheric discharge,
electronic machinery etc., are pre-

sent.
RF Power (4W/0.5W) Switch

Permits you to adjust the RF
output when AM/FM transmitting
— 4W or 0.5W.

High Filter Switch

This switch is used to remove high
frequency noise from received
signal.

SWR-Calibrate Switch

This switch serves for SWR check
of your antenna:

CALIB (lever down): Used to
calibrate the SWR meter before
measuring your antenna’s SWR
ratio.

SWR (lever up): Used to directly
read the SWR of antenna connect-
ed to the unit. See SWR check.
Calibrate Control

This control is used for calibrating
the SWR meter for accurate SWR
measuring in conjunction with the
SWR-CALIB Switch 6).

Tune

In pulled position, allows to vary
the operating frequency with plus
minus 4.5 kHz and functions as
a VFO. In pushed position, the
frequency is the center frequency
of the channel displayed.

RF Gain Control

This control is used primarily to
optimize reception sensitivity in
strong signal areas. Under normal
operating conditions the control
should be turned fully clockwise.
When strong overload or distort-
ed signais are received rotate this
control counterclockwise to re-
duce gain.

Note: The Squelch Control 15)
may require readjustment with re-
duced RF Gain Control.

Face Avant
1

10

1

12

POWER

Placer ce switch en position power

pour alimenter |'appareil.

NB

Met le filtre ‘“noise blanker’

incorporé en fonctionnement

pour atténuer seulement les para-

sites tel que ceux produit par les

moteurs a explosion.

ANL

Met le filtre ““ANL’’ incorporé

en fonctionnement pour atténuer

les bruits de fond pendant la ré-

ception.

Switch Sortie RF (4W/0.5W)

Controle le niveau sortie RF en

emission MA/MF — 4W ou 0.5W.

HI-FIL

Cet interrupteur permet de dimi-

nuer les sous aigus indésirables

signaux recus.

SWR /Calibrate

® En position CAL/B: Pour calib-
rer le Tos-meétre avant la mesu-
re du TOS.

® En position SWR: Lecture du
TOS sur le TOS-meétre.

Calibrate

Permet de calibrer le TOS-meétre

lorsque I'inverseur SWR-CALIB

est en position CALIB.

Tune

® En position tirée, ce bouton,
permet de varier la fréquence
d'opération de *4,6 kHz par
rapport a la fréquence du
canal indiqué.

® En position poussée le tune ne
fonctionne pas.

RF Gain

Pour atténuer les signaux trop

puissance en réception; sa position

normale est la position maximale

adroite.

MIC Gain

Un circuit pré-amplifieur pour le

micro est incorporé dans votre

JUMBO et permet une adaptation

optimale a vos conditions de

transmission.

Channel

Le bouton permet de déterminer

le canal d'opération en combinai-

son avec le selecteur de bande.

Mode

Le bouton détermine le mode de

modulation soit:

FM: Fréquence modulée a dévia-

tion étroite.

AM: Modulation d’amplitude,

4

Voorzijde

1

10

1M

Power

Plaats deze schakelaar in de posi-
tie POWER om het toestel aan te
schakelen.

NB

Plaats de schakelaar omhoog om
de Noise Blanker in the schakelen.
Deze is alleen effectief om korte
repeterende stoorpulsen zoals ont-
stekingsstoring van wagens te ver-
minderen.

ANL

De schakelaar omhoog stelt de
automatische ruis en storings-
onderdrukker in werking in het
audio degeelte, nuttig om at-
mosferische en allerhande storin-
gen te onderdrukken. Gewoonlijk
wordt hij continu ingeschakeld.
RF Vermogen Schakelaar (4W/
0.5wW)

Regelt de AM/FM zendvermogen
bij de zenden — 4W of 0.5W.

HI FIL

Met deze schakelaar kan men
scherpe tonen tijdens de ont-
vangst wegsnijden. '
SWR-Calibrate

In de positie Calib: om voor het
meten van de staande golfver-
houding de meter in te stellen.
In de positie SWR: aflezing van
de staande golf verhouding(SWR).
Calibrate

Hiermee regelt men de naald van
de SWR meter op set terwijl de
SWR /Calib schakelaar in de stand
Calib staat.

Tune

Als men de knop uittrekt kan men
zowel zend als ontvangst frek-
wentie ¥4 5 kHz bijregelen als de
knop ingedrukt is krijgt men auto-
matisch de juiste kanaalfrekwen-
tie.

RF Gain

Om te sterke signalen bij ont-
vangst af te zwakken deze regeling
staat normaal op maksimum (wij-
zerzin) = minimum verzwakking.
Mic Gain

In de JUMBO is een mikrofoon
voorversterker ingebouwd, deze
regelaar laat toe elke mikrofoon
of stem optimaal aan te passen.
Channel

In samenspel met de bandscha-
kelaar kan men hiermee elk ge-
wenst kanaal kiezen.
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12

13

14

15

16

Microphone Gain Control

A preamplifier circuit is built into
this unit to increase microphone
gain. Experiment with this control
for the setting that will best suit
your individual use.

Channel Selector

This control selects any one of the
120 citizens band channels de-
sired. The selected channel is
digitally displayed in the window
directly above the control.

Mode Selector i
This control selects the mode of
operation in either FM, standard
AM, upper sideband, or lower
sideband. Transmission in a mode
can only be communicated to
stations operating in the same
mode.

Antenna A-B Selector

For switching between two types
of antennas or dummy load that
may be connected to the unit.
You may connect a ground plane
antenna (non-directional) to
Antenna A receptacle, and a beam
type antenna (highly directional)
to the Antenna B receptacle on
rear panel for long-range com-
munications.

Band Selector (HI-MID-LOW)

This is used in conjunction with
the Channel Selector and selects
one of 3 bands which are com-
posed of 40 channels. Setting this
to Low position enables you to
operate over channels 1 through
40; MI/D position channels 41 to
80; and M/ position channels 81
to 120.

Squelch Control

This control is used to cut off or
eliminate receiver background
noise in the absence of an incom-
ing signal. For maximum receiver
sensitivity it is desired that the
control be adjusted only to the
point where the receiver back-
ground noise or ambient back-
ground noise is eliminated. Turn
fully counterclockwise then slow-
ly clockwise until the receiver
noise just disappears. Any signal
to be received must now be
slightly stronger than the average
received noise. Further clockwise
rotation will increase the thre-
shold level which a signal must
overcome in order to be heard.
Only strong signals will be heard
at a maximum clockwise setting.
AF Gain (Volume) Control
Permits you to adjust the listening
level when receiving.

13

14

15

16

17

LSB, USB: Modulation d'ampli-
tude a bande latérale unique
(B.L.U.)

LSB bande inférieure.

USB bande supérieure.

Antenne A et B

Branche I’antenne connectée a
|'entrée A ou B.

Band Selector

Suivant le canal choisit, placer ce
selecteur en position:

L pour les canaux de 1 a 40.

M pour les canaux de 41 a 80.

H pour les canaux de 81 a 120.
Squelch

Le squelch permet d’éliminer le
bruit de fond indésirable en ré-
ception en I'absence de signal
significatif. Plus le bouton est
tourné a droite, plus fort le signal
doit étre pour ouvrir le récepteur.
Volume

Controle le niveau sonore en ré-
ception.

Clarifier

Fonctionne comme ‘‘delta-tune’’
en AM ou FM et permet de clari-
fier la réception en B.L.U. (USB
et LSB) en position tirée. En
position poussée le clarifier ne
fonctionne pas et la f. de récep-
tion est la méme que celle d'émis-
sion.

12

13

14

15

16
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Mode

Hiermee kann een der modulatie
soorten gekozen worden.

FM: Frekwentie modulatie met
heel smalle zwaai.

AM: Amplitude modulatie.
LSB-USB: Enkelzijpand modula-
tie (SSB).

LSB = Lage zijband.

USB = Hoge zijband.

Antenne A en B

Mogelijkheid tot 2 antennes gelij-
ktijdig aan te sluiten en met de
schakelaar in een oogwenk om te
schakelen vb. van Horizontaal
naar vertikaal.

Band selector

Stand L geeft de kanalen 1 tot 40.
Stand M geeft de kanalen 41 tot
80.

Stand H geeft de kanalen 81 tot

120. (Opgepast sommigen van
deze laatste vallen in de 10m
amateurband).

Squelch

Hiermee kan men het vervelende
achtergrond geruis bij afwezigheid
van uitzendingen, of het lawaai
van zwakke ongewenste stations
wegwerken.

Volume

Regelt de geluidssterkte bij de
ontvangst.

Clarifier (Fijnregeling)

Deze regeling laat toe de ont-
vanger af te stemmen op uitzen-
dingen welke niet op de juiste
frequentie zijn. In SSB wordt
deze gebruikt om de juiste toon-
hoogte van de klank te verkrijgen
voor een natuurgetrouwere weer-
gave. De clarifier is slechts inge-
schakelt als de knop uitgetrokken
is. In Duw positie is de ontvangst
frekwentie gelijk aan de zend-
frekwen tie en werkt de clarifier
niet.
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Clarifier

The clarifier works only in pulled
position. In pushed position the
clarifier does not operate and the
frequency of the receiver is same
as the transmitter.

Rear
Panel

1
2

3

220V AC Power Cable.

Fuse

1A, 250V.

Externa! Speaker Jack

For 8 Ohm external Speaker
connection. When the plug is in-
serted to this jack, the internai
speaker is silenced.

Sélective Call Jack

Used to connect the optional
sélective call unit (available from
Ham International).

Antenna Connectors A/B

Used to connect antennas to the
unit and mate with 50 Ohm coa-
xial plug, type PL-259.

Frequency Counter Output.

Face
Arriere

1 Cable d'alimentation 220V AC.

2 Fusible
1A, 250V.

3 Connecteur ext. sp.

Pour connecter un haut-parleur
extérieur de 8 ohms. En introdui-
sant la fiche, le HP intérieur est
mis hors circuit.

4 Connecteur Sel Call
Prévu pour connecter un systéeme
d'appel sélectif HAM Internation-
al.

5 Connecteur d'antenne A et B
Prévu pour connecter le cable coa-
xial 50 ohms par lintermédiaire
d'une fiche PL259.

6 Sortie pour fréquence-métre.

6

Achter

Zijde

1 Aansluitsnoer voor AC 220V.

2 Fuse
Zekering 1A, 250V.

3 Ext. Sp.
Aansluitbus voor extra luidsprek-
er, de inwendige luidspreker wor-
dt bij het insteken van een plug
uitgeschakeld.

4 Sel/ektief Call
Aansluiting, vraag raad aan uw
Ham international verdeler.

5 Antenne aansluitbussen A en B

6 Uitgang naar frek wentie meter



Indicators
See page 3.

1 Signal Strength Meter
The left hand meter provides a relative indication of the signal strength of a received signal in
S units during reception. Note that SSB signals will respond this meter only during voice modula-
tion. This being due to the fact that SSB transmissions do not contain a continuous RF carrier
as is found on AM or FM.

2 RF Power/SWR Meter
Used for two purposes — to indicate relative transmitter power (4W or 0.5W AM/FM — selectable,
12W PEP SSB) when transmitting; to indicate the antenna SWR [standing wave ratio).

3 Channel Display
This is an LED [light emitting diode] digital readout which indicates the channel selected by the
Channel Selector 11).

4 Function Indicators
The LED indicators located in this area permit you to know instantly the mode with which the
unit has been engaged.
Hi-CH: Lights up when unit is operating in Hi 40 channels.
On Air: Lights up during transmit mode indicating you are on-the-air.
Modulation: Lights up during transmitting with intensity varied according to the strength of your
voice modulation.
FM, AM, SSB: Indicates a mode selected by the Mode Selector 12).

Push-to-Talk
Microphone

The receiver and transmitter are controlled by the Push-to-Talk switch on the microphone. Press
the switch and the transmitter is activated; release the switch to receive. When transmitting, hold the
microphone two inches from the mouth and speak clearly in a normal voice. The radio comes com-
plete with the low impedance dynamic microphone supplied.

Optional: TW232S table microphone.

Operating
Procedure

To Receive
Important: Make sure antenna, power source, and microphone are connected before you operate.

1 Turn the unit on by setting the Power Switch 1) to On position. Now the meters, Channel
Display and Function Indicator will be illuminated.

2 Temporarily, set the Mode Selector 12) in AM position.

3 Set the Squelch Control 15) in fully counterclockwise position and adjust the AF Gain control
16) for a comfortable listening level.

4 Listen to the background noise from the speaker. Turn the Squelch Control 15) slowly clockwise
until the noise just disappears (no signal should be present). Leave the Squelch Control at this
setting. The Squelch Control is now properly adjusted. The receiver will remain quiet until a
signal is actually received. Do not advance the Squelch Control too far clockwise or some of the
weaker signals will not be heard.

5 Set Tune and Clarifier in the pushed and center position respectively.

6 Select a desired mode of operation, FM, AM, SSB, or, USB. Adjust Clarifier 17) for advanced
operation.

To Receive

1 Select the desired channel and mode of transmission.

2 If the channel is clear, depress the Push-to-Talk switch on the microphone. Speak in a normal
tone of voice.

SWR Check

Though most antennas are factory-tuned, adjusting the length of antenna using the SWR meter may
peak the antenna efficiency and protect the final RF power transistors from an overload due to
mismatch. Proceed as follows:

1 Set the unit in the receive mode as instructed under the Operating Procedure to Receive section.

2 Set the Mode switch 12) to AM position; the SWR-Cal 6) switch to the Cal position.

3 Pressing the Push-to-Talk switch on the microphone and turn the Calibrate Control 7) clockwise
(past click) so that the SWR meter pointer exactly coincides with the Set mark on the scale.
Release the Push-to-Talk switch.

4 Set the SWR-Cal switch to the SWR position and depress the Push-to-Talk switch again. The SWR
of your antenna is read directly on the scale. An SWR below 2 or less is desired as this indicates
that over 95% of the transmitted power is broadcast into the air.

\
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Note: If you find difficulty to obtain SWR readings smaller than 3 (ratio 1 is ideal though very
hand to gain), consult the dealer to determine how to mach your antenna to your JUMBO.

Maintenance and
Adjustment

The transceiver is specifically designed for the environment encountered in the base station use. The
use of fully solid state circuitry and its rugged style result in high reliability. Should a failure occur,
however, replace parts only with identical parts. Do not substitute. Refer to the Schematic Diagram
and Replacement Parts List in this manual. |f the performance described in the Operation section
is not obtained, review the /nstallation section to insure that proper procedures were followed. If a
problem still exists, refer to your HAM International dealer.

Circuit Description

The transceiver is a 120 channel CB radio which uses a phase locked loop [PLL] system of frequency
synthesization to produce the crystal controlled channel and IF signals used in operation of the
transmitter and receiver sections of the unit, The basic PLL system is comprised of a free-running
voltage controlled oscillator (part of 1C2), a phase detector, a reference crystal oscillator (Q3) and a
programmable divider (IC1), as seen in diagram below,

PLL Theory (PTOS006 Circuit Board)

IC 2
| )
BUFFER I
M1X :
oo ! I 37.66 - 38.00
ouTPU 66 - 39.
UNIT vCco I T v
v . - ]
20.105/20 .33/ 20.555 MHZ
T [ __o/o—ﬂ]}- HI 10.2775 MHz
DOUBLE gﬁ 0s ¢ o-{0F MID 10165 **
o0} Lo 10.0525 **
2.55- (C1
LPF 211 - - - - - -
MH, PHASE, DET. |
— - 1 -
4y~ L BUFFER PROGRAM, DI V. Y52a DIV, _|

10.24 —k4 0 S C BUFFER
MHz

The voltage controlled oscillator [VCO] operates in the frequency range of 17.5550 to 18.4450 MHz
in the AM/FM/USB mode and 17.5535 to 18.4435 MHz in the LSB mode, and is used to produce two
output signais: #1; 37.660 to 39.000 MHz in the AM/FM/USB mode and 37.657 to 38.997 MHz in
the LSB mode, #2; at 2.55 to 2.11 MHz. Reference frequency oscillator Q4 oscillates at 10.0525,
10.165, or 10.2775 MHz in accordance with the Band Selector switch (1.5 kHz lower when LSB
mode). Its output is fed through the band-pass filter [BPF]/doubler resulting in an output signal,
20.105, 20.33, or 20.555 MHz in accordance with the band selected (3 kHz lower when LSB mode).
This signal beats with the VCO free-running signal producing a 37.66 to 39.0 MHz in the AM,FM/
USB mode and 37.657 to 38.997 MHz in the LSB mode, which .is fed to the receiver first mixer
[Q22] and also to IC3 {(on main circuit board PTBM059), the transmitter mixer. The second VCO
output signal, at 2.55 to 2.11 MHz is fed to the programmable divider in IC1. Simultaneously the
10.24 MHz output of Q3 [through the buffer.Q2] is applied to the programmable divider in IC1 and
is divided down in 10 kHz steps. As a channel is chosen by the Channel Selector switch [SW-1 on
PTS-W076], and N code signal is applied to the terminals [pin No. 9 to 15 of IC1] on the program-
mable divider in 1C1, to preset the divider. The two signals, the crystal oscillated signal [10.24 MHz]
from Q3, and the signal from the VCO via the lowpass filter [LPF] and buffer [in the IC1], are com-
pared in the phase detector of IC1 and the phase detector produces a DC output voltage derived
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from the phase difference in the signals fed to it. This DC output is applied through an LPF to the
VCO, forming the phase loop. This DC voltage applied to the VCO causes it to shift frequency until
its output signal locks up with the count-down frequency provided from reference oscillator Q3
[when two signals are in phase] at which point no DC output is produced in the phase detector, and
th VCO remains /ocked on frequency. When a new channel is selected a new /N code is applied to the
programmable devider. The VCO is no longer locked because of the resulting phase difference in the
phase detector, and it again shifts frequency to a locked condition, in turn producing 37 MHz
output signals corresponding to the new channel programmed by the new N code. In summary it will
be seen that a stable VCO frequency range will be produced, each specific frequency being deter-
mined by the N code selected by the Channel Selector switch.

Main Board Assembly (PTBMQ059)

The crystal oscillator Q12 is operating at 10.695 MHz in the AM/FM/USB mode, and 10.692 MHz
in the LSB mode, controlled by the crystal, X3. This signal is #1; in the AM and FM modes of trans-
mission, fed to the IC3 to be mixed with the first TX local oscillator frequency and result in 27 MHz
transmitter frequencies, and #2; in the SSB modes of transmission, modulated through the balanced
modulator IC4 with the audio output signal from the microphone amplifier, IC5. The resultant
output of the balanced modulator is a double sideband, suppressed carrier signal. The crystal filter,
XF, pass band is restricted to 3.5 kHz so that it allows only one sideband to pass through its output
terminals, either USB or LSB mode, depending upon the Mode Selector switch selection. The exact
frequency of which was determined by the Channel Selector switch selection and the PLL circuitry,
as previously outlined, the resultant frequency, therefore, that is fed to the RF amplifier in I1C3, is the
channel frequency on the channel selected [channel 1 through 120 over 26.965 to 28.305 MHz].
The 27 MHz RF amplifier output is coupled to RF predriver transistors, Q7, 8, through T4, 5. The
predrivers serve to isolate the oscillator and mixer stages from the output amplifiers, and at the same
time provide a certain amount of power gain. Q8 output is applied to the base input of Q9, the RF
driver stage and in turn to the Q10, the RF power output stage of the transmitter. These stages ampli-
fy the 27 MHz RF signal resulting in an output at L13 of 4W (or 0.5W) in AM or FM mode, and
12 watts PEP [peak envelope power] in the SSB mode.

TX Diagram

1C3 Qw8 Q710

Q9
PLL .

‘——’FTX MIXER‘]——[DRIVERS“——LDRIVERHOWER }—"our
CIRCUIT 1 1

Q14 XF Q13 1C4
TX IF HX'TAL FH_T.]——EUFFER BAL. MOD.
FM MOD 10,695 Q12
0 701 IC5 T16 —“]
—
MIC ——-[ AMP ’——FF PVF}_'\_"%IE AM MOD
SSB MOD

Modulation Circuit

AM: The microphone feeds voice audio through Q701 on PTSW072 to the power audio IC IC5, and
finally to collectors of Q9 and final RF power amplifier Q10 through T16, thereby amplitude modu-
lating the carrier in AM transmission,

FM: In the FM mode, IC5 output is led to the anode of the FM modulating variable capacitor D5
(also involved for ‘Tune’ control) in circuit board assembly PTQS006, varying its bias to change
parallel capacitance to X2, X3, or X4, finally giving deviation to PLL output frequency.

SSB: The IC5 output is directly fed to the balanced modulator 1C4, resulting in suppressed carrier
double side band, which is in turn supplied to the crystal filter to carrier removal.

ALC: An audio ALC [automatic level control] voltage derived from the audio signal at Q35 is fed
to IC5 to control the output of audio amplifier to prevent overmodulation. In the AM or FM
transmission, the output of Q35 is led to Q37 and is used to control the output of T16, whereas in
the SSB transmit mode, the output of Q35 is fed to Q38 and is connected to the primary side of T16.
This being due to the fact that the output of IC5 [modulation signal] is fed [to modulate the RF
signal] from the secondary side of T16 in the AM or FM mode, and from the primary side of T16 in
the SSB mode of transmission.

The transceiver is also equipped with the RF ALC circuit utilizing the RF output induced at the
input of L12 [in the SSB mode only]. The minus voltage detected through D8 is applied to the DC
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plus bias circuit [pin number 7 of IC3, TX mixer] thus reducing the gain of the TX mixer as high level
RF signal is observed at L12. This circuit is disabled in the AM or FM mode of transmission. In
summary, the ALC circuit [both audio and RF] accomplishes very important function, not only
preventing overmodulation, but in the view of harmonic and spuirous suppression [especially in the
SSB transmit mode}].

Antenna Transmission Line

The lowpass filter between the antenna and collector of Q10 serves to pass the 27 MHz signals,
attenuating higher frequency signals. It also acts to match the antenna impedance to the output
impedance of the transmitter output stage, this nominally being 50 Ohm.

Receiver

The RF signal, at a frequency between 26.965 to 28.305 MHz, feeds from the antenna through L13,
12, 11, and T7 to the 27 MHz RF amplifier Q20. Then the amplified output signal from Q20 is
coupled through T9 to first mixer Q22 where it is beat with an injection signal from the VCO, IC2,
through the VCO buffer Q2.

The frequency of the injection signal from IC2 depends on the channel being selected, as a signal
of the 37 MHz range is programmed by the Channel Selector. T he output of Q22 is therefore, 10.695
MHz in the AM/FM/USB modes, and 10.692 MHz in the LSB mode, the first intermediate frequency
and is the result of the RF input and mixing of 1C2 VCO signals.

In case of the AM or FM receive mode, this 10.695 MHz first |IF signal is then fed to the second
mixer, balanced D22 and D23. Also fed to the second mixer is the second local oscillator signal,
10.24 MHz, from Q3. Mixing of these two signals result in a signal at a frequency of 455 kHz in T14.
This is the second intermediate frequency for AM or FM mode of reception. In AM mode, the 455
kHz signal passes through the ceramic bandpass filter CF, and fed to |F amplifiers Q27, 28, and 29,
which include IF transformer T15. The output of Q29 is applied to D25, the AM diode detector,
while in FM receiving mode, the 455 kHz signal amplified only through Q27 is led to FM demodulat-
ing IC, IC3 on the PTOS006 through T4. Resultant demodulated audio is acheived from the IC pin
#12 and input to AF gain control VR, VR1. In the SSB mode of reception, the signal obtained as a
result of the mixing of the RF input and IC2 VCO signals, 10.695 MHz in the USB, and 10.692 MHz
in the LSB mode, is not converted down to lower intermediate frequency, but is passed through the
crystal filter, XF, and fed to the SSB IF amplifiers, Q14, 16, and 17, which includes T11, and 12.
The signal at the secondary side of T12 is fed to Q19, the product SSB detector and beat with the
BFO [beat frequency oscillator] signal from the Q12 and finally rectified to audio frequency signal.
The audio signal output from detectors (for AM [D25], FM [IC2], and SSB [Q19]), is passed through
the AF Gain Control, VR1, to the input of the audio amplifier, IC5. T he audio output is transformer-
coupled to the internal speaker, or to an external speaker through External Speaker jack, J3.

RX Diagram
10.24 MHZ
P LL
CIRCUIT 10.695
37.66- MHZ Q12
3300
MHz 40 0sC
XF
020 Q22 Q14 Q16/17

Q19
1 x'TaL
ANT RF AMP H MIXER | 7 FiLTER ——Isse | F J-——rsss Iﬂ——rPROD. DET.]—]

D22/23l CF LICS
_.LAMM'X ‘Z’HC F ] AF POWER | sP
2

OuT

7
Ic3 08,9 D25 }§

A s T ST
Squelch

Q32, 33, and 34 are the squelch amplifier transistors. At low [or no] signal levels Q34 collector con-
ducts to ground and its output connected to pin number 6 of IC5 results in no signal output from the
audio amplifier. As the incoming RF signal increases it results in opening up the AF amplifier and
output is activated. The point at which Q34 cuts off is determined by setting of the Squelch Control,
VR2.
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Noise Blanker

The noises contained in the RF signal at the output of RF amplifier, Q20, is fed through C112 to
the base of Q23. The amplified signal output of Q20 is rectified by diodes D20 and 21. The result-
ing DC voltage turns on Q24 [FET] which in turn turns on Q25 and 26. This causes the |F signal
[10.695 or 10.692 MHz] at T10 to be conducted to ground through C121 and Q26 during the pre-
sence of the noise impulses, blanking out the noise from the audio output.

‘Tune’ Circuit (PTOS006)

The ‘Tune’ control facility allows between-channel operation shifting both the transmit and receive
frequencies 4.5 kHz above or below the assigned channel frequency continuously.

The active elements of the circuit are variable-capacitance diodes D4, D5 and VR4. Both diodes
capacitances vary in accordance with the bias level determined by VR4 adjustment, thus increasing
or decreasing the parallel capacitance to R14 at Q4 emitter through C25 (by D4) and the external
capacitance to X1, X2 or X3 (by D5) simultaneously. The bias of both diodes is fixed when VR4 is
pulled to Off.

Clarifier Circuit .
The Clarifier is operative only in receive mode and changes the receive frequency regardless of the
transmitting frequency. VR6 acts to vary the plus bias voltage of D206 (on circuit board Y3) in the
same way as in Tune circuit description. Thus, Q4 oscillating frequency is pulled above (VR6 clock-
wise rotated) or down (VR6 counterclockwise rotated) its normal channel frequency. D206 is fixed
biased when the unit is transmitting.

High Filter

The high-frequency-cut filter acts to improve readability in congested areas etc., eliminating high fre-
quency noise component in audio output. In PTSWQ072 circuit board, Q702 serves to compensate
CR filter loss.

Power Supply

The supplied 220V AC is stepped down through T201 and rectified by bridge rectifiers D1 to 4 on
PTPWOO07. When the voltage output at pin #3 on the circuit board decreases, the collector current
of Q2 also decreases causing reduced collector voltage. This will increase Q1 bias and Q201 bias. The
voltage across the collector to emitter of Q201 decreases thus restoring the initial voltage incline.

Adjustment

Test Equipment
The following equipment are required for servicing:
1. A 50 Ohm resistive antenna load, 20W.

A frequency counter operable in the required range.

A HF signal generator operable over 50 kHz to 60 MHz.

. An oscilloscope.

An FM deviation meter.

. A digital Voltmeter.

. An 8 Ohm 5W resistive speaker load.

Two audio signal generators, 10 Hz to 20 kHz.

An RF Voltmeter.

A circuit tester, input impedance 20 kOhm/V.

11. A 220V 50 Hz AC power source.

12. Dummy microphone plug (wired as shown beside applicable set-up).
To activate the transmitter without using the microphone PTT bar, use the dummy plug. This
plug is also used to introduce a modulating audio signal to the microphone input circuit as des-
cribed in the following procedures.

_.
COPNDOEWN

Precautions :

Before performing any adjustment, check visually all jacks, plugs and solder joints for normal con-
nection. Shown in the schematic diagram are nominal tested voltage values for the transistors and |Cs.
For tune-up and servicing, be sure to use identical parts as listed in the Replacement Part List.

Power Supply Alignment
Important: This alignment should be performed first of all items.
1) Connect circuit tester across the terminal #3 (plus) and G (minus) on PTPW007.
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2) Turn unit on at 220V 50 Hz input.

3) Reading should be 13.8 Volt. If necessary adjust, RV 1.

Transmitter
Alignment

Connect testing equipment to the unit as shown:

Frequeancy

RF

r """"" h]
]
I AuDIO 5G|
Dummy Plug | 500Hz |
} (tor SSB) r--=9
I
-
Transmit Mode b
po—-—=-===q MiC
H H T Jeck
AUDIO SG )
! (20~20 kHz e
. {tor AM/SS8B) Audio
Audio L o __: Level

{nput

PLL Aligment (PTOS006)

Meter

Counter VTVM
=== E|
Test Unit
ANT
Connector
l Oscillo-
220V 50Hz wope
AC Source )

Watt
Meter

1) Connect frequency counter to TP1 (or IC1 pin #3) through 1,000 pF capacitor.
2) Adjust CT1 for 10.240 MHz. Tolerance within £50 Hz is acceptable.

Off-Set Frequency Alignment (PTOS006, unless otherwise noted)
1) Connect frequency counter to TP4, with maximum level range.

2) Set the Mode selector to USB.

3) Set the Band selector to Lo.

4) Adjust CT2 for 20.105 MHz +40 Hz.
5) Set the Band selector to Mid.

6) Adjust CT3 for 20.330 MHz +40 Hz.
7) Set the Band selector to Hi.

8) Adjust CT4 for 20.555 MHz £40 Hz.

9) Set the Band selector to Mid, the Channel selector to 60.

10) Connect scope to TP4.

11) Adjust T1 for maximum scope amplitude.

12) Connect frequency to TP5 (PTBM058).
13) Adjust CT5 (PTBMO059) for 10.695 MHz +50 Hz.

LSB Off-Set Alignment

1) Set the Mode selector to LSB, the Band selector to Lo.

2) Connect frequency counter to TP4 (PTOS006).
3) Adjust CT5 (PTOS006) for 20.1035 MHz +40 Hz.
4) Connect frequency counter to TP5 (PTBMO059).

5) Adjust CT4 for 10.692 MHz +50 Hz.

VCO Alignment

1) Set the Band selector to Lo and the Channel selector to 1.
2) Connect digital Voltmeter between TP2 and ground.

3) Adjust VCO block core to obtain 3.6V = 0.1V.
4) Set the Channel selector to 41, and the Band selector to Mid.

5) Adjust VR1 for 3.7V = 0.1V.

6) Set the Channel selector to 1, and the Band selector to #/ (81 channelO.

7) Adjust VR2 for 3.8V £ 0.1V.

RF Power Amplifier Alignment (PTBMO58, unless otherwise noted)

1) Set the Band selector to Lo and the Channel selector to 1.

2) Set the Mode switch to USB.
3) Feed 2,400 Hz 10 mV audio to unit.

4) Adjust T3 (PTOS006) and T5 (PTBMO058) for maximum scope display.
5) Set the Band selector to H/ and the Channel selector to 40 (120 channel).
6) Adjust T2 (PTOS006) and T4 (PTBM058) for maximum scope display.
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RF Driver Alignment (PTBM058)
1) Set the Channel selector to 60 with the Band selector set to Mid.
2) Feed 2,400 Hz 10 mV audio to unit.
3) Adjust T6, L11, L12 and L13 for maximum output on RF Wattmeter.

4) Remove testing audio.
5) Adjust RV4 and RV5 for minimum carrier leakage on scope.

Two-Tone Alignment (Refer to next page diagram)
1) Feed 500 Hz and 2,400 Hz audio tones to the mic circuit simultaneously. Use two audio signal

generator sets.
2) Adjust both testing audio levels by means of attenuators on the generators, so that the scope

presents wave figure like shown as ‘A’ of diagram next page.
3) Adjust RV11 to obtain 12W PEP power output.

AM/FM RF Power Alignment
1) Set Mode switch to AM, TX mode, channel 60.
2) Set RF Power switch to 0.5W.
3) Adjust RV9 to 0.5W on Wattmeter.
4) Set RF Power switch to 4W.
5) Adjust RV8 to 4W on Wattmeter.

AM Modulation Alignment

1) Apply 2,400 Hz 7 mV audio to the unit microphone input.
2) Adjust RV 12 for modulation depth of 80%.

3) Increase audio level to 70 mV.

4) Check modulation depth increases to 90%.

FM Modulation Alignment
1) Set the Mode switch to FM position.
2) Apply 2,400 Hz 10 mV audio to modulation circuit. Use dummy mic plug.

3) Connect deviation meter to antenna output on the unit.
4) Adjust RV3 (PTOS006) to obtain 1.5 kHz deviation.

RF Power Meter Alignment

1) Set the unit to AM mode.
2) Comparing the external RF power meter and the one built-in the unit, adjust RV 3 (PTBMO059)

for equal indication on the unit power meter.

Transmitting Frequency Check
Verify that the frequency counter indicates channel frequencies tabulated in the Frequency Table

with tolerance within £800 Hz.

Receiver
Alignment

Connect testing equipment as shown:

ANT spP

JACK M ) |
Test AF

" Unit | o 84 VTVM Scope
¥ ' :

Dummy DC Power
Plug Supply

Signal
Generator

Receive Mode
-
O @
@ &
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1

1) Connect digital Voltmeter to circuit board PTBMO059 terminal 15 (Q20, Q22 AGC input) and
chassis ground.

2) Set the transceiver to channel 60.

3) Rotate the RF Gain control fully clockwise.

4) Adjust RV8 for 2V reading.

' .N
1) Set the signal generator to 27.655 MHz with 1 kHz 30% modulation.
2) Set the transceiver tuned to channel 60.
3) Set the Mode selector to AM position.
4) Adjust T7, T8, T9, T10, T13, T14 and T15 fot maximum audio output across speaker dymmy
resistor.
6 5T4 14/ 3 4 ; -1 =/= = (
5) After completing above procedure, rotate T7 to decrease the audio output by 2 dB.

'F =
1) Setthe Mode selector to AM position.
2) Set the signal generator to provide RF input signal of 300 4 1 kHz 30% modulated and rotate
the Squelch control to the fully clockwise position.
3) Adjust RV9 so that the audio appears on scope.

1) Set the Mode switch to AM position.

2) Select channel 60 (Mid band).

3) Set the signal generator to provide 100 juV (40 dB) output.
4) Adjust RV7 so that the S-meter pointer indicates '9".

A. Properly adjusted transmitter. B. Unequal tones —Adjust generator
Outputs to balance.

C. Excessive modulation —Adjust D. Final transistor incorrectly
RV11"counterclockwise.

E. Undermodulation —Adjust F. Similar to A but showing hum —
RV11 clockwise. Check for proper testing condition.
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Frequency Table

CHANNEL CHANNEL CHANNEL
LOW MID HIGH
FREQUENCY FREQUENCY FREQUENCY

CHANNEL IN MHZ CHANNEL IN MHZ CHANNEL IN MHZ
1 26.965 41 27.415 1 27.865
2 26.975 42 27.425 2 27.875
3 26.985 43 27.435 3 27.885
4 27.005 44 27.455 4 27.905
5 27.015 45 27.465 5 27.915
6 27.025 46 27.475 6 27.925
7 27.035 47 27.485 7 27.935
8 27.055 48 ~ 27.505 8 27.955
9 27.065 49 27.515 9 27.965
10 27.075 50 27.525 10 27.975
1 27.085 51 27.535 1 27.985
12 27.105 52 27.555 12 28.005
13 27.115 53 27.565 13 28.015
14 27.125 54 27.575 14 28.025
15 27.135 55 27.585 15 28.035
16 27.155 56 27.605 16 28.055
17 27.165 57 27.615 17 28.065
18 27.175 58 © 27.625 18 28.075
19 27.185 59 27.635 19 28.085
20 27.205 60 27.655 20 28.105
21 27.215 61 27.665 21 28.115
22 27.225 62 27.675 22 28.125
23 27.255 63 27.705 23 28.155
24 27.235 64 27.685 24 28.135
25 27.245 65 27.695 25 28.145
26 27.265 66 27.715 26 28.165
27 27.275 67 27.725 27 28.175
28 27.285 68 27.735 28 28.185
29 27.295 69 27.745 29 28.195
30 27.305 70 27.755 30 28.205
31 27.315 71 27.765 31 28.215
32 27.325 72 27.775 32 28.225
33 27.335 73 27.785 33 28.235
34 27.345 74 27.795 34 28.245
35 27.355 75 27.805 35 28.255
36 27.365 76 27.815 36 28.265
37 27.375 77 27.825 37 28.275
38 27.385 78 27.835 38 28.285
39 27.395 79 27.845 39 28.295
40 27.405 80 27.855 40 28.305
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C' COLLECTOR G.GATE 1 ‘MAI 1MA]50 1 * i 9.4y 3.8V /50 I ’ Q3 Q30 |S32 Q32 QZ3 Q34 68P 7 ,5gT 66P PTCSO06 \
B: BASE D: DRAIN - —(9— —— e ™ m 2SC945  2SK34 | p-P+—4 2SAT33 2SC945 25C945 LAF ALC 50P 131 Ciee () -
| D44 MAI50 8.2vVe 4y Clé1l ¢ci62 |
E RVEE ] § Q35 2SC900 Q135 v .068 4? C IG 2200/16 o FRQ
80T TOM VIEW ‘B smrom VIEW suns VIEW : ' -] ; Q40 2SA683 IOOVE app— {'OK ° oV R 2 Tcio2 oa7 820 & ’(' B7vT * o A 047 167 CI76 COUNTER
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Replacement Part List

PART NAME | PART CODE l

FLEC. ELEMFNTS |SRA35AESHLL
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 0¥
ACACO41EEA . Az 2920 AsSv. acr : \
ACCNIIAGEA . __ _lconNy cORO ASSY. NT 5 !
APTHMOS9C A } P.W.ANARD ASSY. L
jAoTLnNAY AN P, W.ADARD ASSY. . 1
:\OY‘;;‘.J{H‘JF‘\ D ,W,BNARND ASSY. : ‘ .
APTSON17PA P.W.ANARD ASSY, B ) 1
APTSWNDAN0A . __lP.W.nnaRD ASSY. 3 1
AOTSHNT72RA _ P.w.BNARD ASSY. : 5 1
APTSWITA AR o .w.8NARD ASSY. : : 1
snr7IRGR0) P.W.47480 ASSY. . ) o . L
AUT 227 24HBA o.w.nNARD ASSY. : 1
ADTASCNLCA _ 0.W.ANARND ASSY. 1
W LERRIEE] CEAMIC cap, 390K 5av -12, +13% °H Ezm :(‘.?Jz €204 3 3,
rEAF4PTALY rLYT, CAPACITNR 4o TMED 25v r212 _ - 1
ALK o FeeanTe rap, 0.V MEN SIV -9, #1332 F __ 215 5 ) 1
CXN847 2 TERAMIC AP, N.047v D 5V -2, +2)% F 2013 1
1MAN-ANT AlOF KT - L
0NCTTIINXD Va21-CaP, DIONE [1TT319 12V NN-PANK 256MIN P296 3 < 1
DISVAN 5NN SLLICON DIADE  MAIS)  VF=1.2V,VR=35V NJI-RANC 24MIN D291 D202 D203 n214% 5

p205 |

DEAPIY3ISR 1SN, GD4=205RD) PFN 1.7V pL3 f 1
JTNOTA4LYAS TLANSIST R 280704 D, E-DANK R271 1
S925TIINAX Cav3oN FILM B, 0.25W 109K THM 5% E207 1

PART NAME PART CODE

FLoC. FLOMINTS fcuagsassup
PART CODE | STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 10
ZI28T4183K AP FILM P, Ne25W 15% JHM 5% 296 1
savargraax | FAPN FILM b, 0.25% 13K OHM 5% R200 5 1
Y0781 J223x fA2Ry FrEm @, D.25W 22K N4M 5% p20s  R210 2
by 26T 3475 CARRAN FILM K. 0.,25W 47K 9HM 5% 204 _
TN2STUSH2X TALANN FILM 0, 0.25w 5.4k 24M 5% . R202 1
SNT5TYS6TX cacny FrLM 2, 0.254 55K OHM 5% R203 1
SN25T JAT3X mA27IN FILM 8, 0.25W 69K N4M 5% p298 1
PA1ANISS8 M-2X10F FILM R, 1w 56 04M 5% R201 f '
[pviasnaenas V). N33 . ) : 1
TVUIA513A13 V3. _ MR1 VR2 2
AL ELIE] V2. Ve s 1
FVNCLN3PN 2 V2. . ve? 1
“VH2603492 V.. N vR4 VRE ; ‘ 2
AV RILNNND V. . A HM A-CURVE Vg : 1
1927271 CA LEVE? SWITCH K1 1
S204D21001 PNTASY SWITCH 52 i 1
SRIADINNTH PITA2Y SW]TCH 5% : 1
SRN604207H RNTACY SW 53 1
TeyI40001Y PWR. TRANSFORMER r2nt 1
VM270NH005 BUSHING hea .
YHE1S20010 FUSE _HOLDER : 1
vycorsn1s7 ANT Jak b1 y2 : 2
YJ503501 97 PHONE JACK 5 .
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PART NAME J PART CODE I
FILEC. FLEMENTS |SBAISAESHLL
PART CODE STOCK NUMBER PART NAME 5 SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW -“O'nggn
YJT10350737 3p Jack us3 J4 i 2
YJ70450747 Mic Jack Lis ' : \
YLLOABXXZS LUG TERMINAL _ 1 ‘fvz 3 2
mf.xxzx LUG TEWMINAL ¥3 ~ 1
Y0F0250017 PLUG Pl 1
v$203001Y i LED SOXET . : !
2640192714 % FUSE | _
7MILIRONDY METFR_1ARIOL ML ; t
1059899 METER 180381 _ M2 . i L
22A1431021) _ [LAMD pPL1 PL2 2
73409200 12° SOFAK=Aa [ ied 4
RWVA300B01 ALE 30ohm. 1ow iVR9 i
R025T4472X _ RESISTOR, CARBON 4.7k 1aw R211
AD25T1123X RESISTOR, CARBON 12k 1/aw R212
- i
| !
P _
. |
PAK1 NAME. PART CODE —I
MEFH, Bl ANTS [N 3RAT UL
PART CODEW STOCK NUMBER PART NAME N SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW XO. 3;;»
AMJUMBO®02 _ \ CSCUTIHENN ASSY; _ L 1
480% 2806y INY HCAD SLUEW [{+)BIT, ¥2.5 X & S=NI Bl3-1 B1y-2 2
“gomarann | RINS MZAN SAREW [(#)BIT, M3 X 6 S=NI Buz-t B17-2 #33 | 3
490 4 vy LTN) AFAT SCREW [(41BIT, 3 X A S-NI B33 | 1
 15oks v paye [ IND (PAN ScuEwW [(#)ARIT, M5 X 19 S-BLACK A19-1 Aly-2 R19-3 B19-6 a
| Bad-1 340-2 [40-3 A40-4 ]
RN fE¥s SteRwW (+)B1T, 43 X b  S=INCR 16=1 B815-2 B16-3 iﬂlfg-(. o
| Bl16-5 Bl6-6 Bl6-7 Ale-
B B16-9
ASELATNANS [1%0 NATI SCXFW [t+1BIT, M3 X 6 S-3LACK 27-1 327-2 B27-31 n23-1 | 5
p23-2 : .
RSHPICIANT PAN MEAD S W {(¢)BIT, M3 X 5 PLASTIC 137-1 R30-2  830-3  B30-4 5
10-5 1 |
1SMCr gy FLAT 41AD SCUfW [(#)ATT, M3 X 5  S-NI_ P26-1 R25-2 R26-3 3
LA R ENE) FLAT HFAD SCHEW [t +1HIT, M5 X 12 S-BLACK B4al-1 341-? 4
1TP44000TY AINY TAP SCREW J(+)BIT, we X 8  S-ZNCR (TAP TITE) P29-1_320-2 8
B21-1 3821—?
ATPL3MNAS3 hatl TrP SCRFW [I+)RIT, M3 X A S-BLACK 25-1  325-2 4
410P3N46RZ PAN TAP SCREW  [I#)BIT, M3 X 45 S-2NCR b29-1 829-2 2
\TPRIrNABN HRAS. TAP SFREW |(#)BIT, 43 X B S-HLACK Bls-1 815-2 2
£ TP War 09y RRAS. TAP SCREW R13-1 R13-2 5
Ble
fTowac0raz [3AS. TAP SCREW [(#)BIT, 43 X 8  $-ZNCR bi-1  31-2 B1-3  B1-% o7
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PART NAME PART CODE l
MECH, FLEMENTS [SBA3SALSHL?
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | 3Y)
B 10 Bl1-1 iB11-2 B11-3
Bll-4 811-5 Bl1-6  B811-7
- Bli-8 32-1 82-2 B2-3
B2-4 B2-5 iB2-6 iRZ-V
il B2-8 B3-2 814
#35-1 3‘335-1 335-4
! B36 ‘n37:2 Aa-1 |
B Ra-2 BS-2  85-3
- . H5-4  B5-5  R5-6 Eﬁs-l
B6-2  36-3  Be-4 BT
o 03
[« TPrnanrany 4385, TAP SCREwW [I+)BITy M3 X 14 S-ZNCR BL2-1 4|
ATUX 2239’47 1.7 3T SCRFd )BT, M3 X R S-ZNCR p22-1 13
22-5
H23-4
| B19-2 R
Veraranrey ELAT L. WASHER JFLAT LARGE, 3 M/M  5-ZuiR? R31-1 4
L 4enrnasa FLAT L, WASHER FULAT LARGE, 5 4/M S-BLACK 132-1 8
i ra2-1
LA 37407 A0 FRONT PANEL 4 e !
LA AR] CHASSIS p ; B
WGP IGEYY cr PANFL Ls 1
RTINS} NACKET lill : ]
PART NAME PART CODE I
T4 TP MEMTS SHA35ACSHLY
PART com;’ STOCK NUMBER PART NAME T SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | J0T
B |rRArKEY B6-1 36.=2 2]
ESCUTCUETN I8 1|
IREIRSLRE! ARACKET 19-1  ha-2  19-3  a-s 4
ezt | . 9 B 1
MEFALNRREL _ 13 1
RRCEIRGAY ko-1  42-2 2
RSN - 1351 13-10 g3-2 1a-3 10
13-4 12-5  13-6  11-7
PG £ AN L fuMes kaps : 1
w1277 HRACKET N 2
IARURTIALS U 53774 DLATE 1
MT2138D015 J isunn T - L5 o1
M2 767NN I o HaNYLE b1-1  41-2 2
41351 €702 ( TPACKET | ) h 1
HiJ361 €711 RRACKET R % 1
#1654 4002 HEAT SN 17 1
SURIERYALE! HRACKET r 1
41119784210 Cve? _ il ; 1
UX4H 1582702 L LAvpER B3-1 :’13—? 33-23 3
VA 5324100 LAaMP HNUSF El-l 21-2 R j
VE 144 IN0NY BUSHING 3 1
VF1750N0102 WASHER 1-1 31-2 2
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PART NAME PART CODE ‘|

vECH, FULEMENTS [sBA3sAESsHL?

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO 3&
VK 1644XN02 [NDICATOR %3 1
VK1642X101 L AMP GUIDE _ 22 1
VM1652 X003 HELDER Ro-1  20-2 _ 2
VM2R652701 FONT N5-1  16-2  16-3 6=t 2
VN210SHR06 NGO L4-1 ) 14-3 ?14~4 6

4-=5  14-6 ;
[ 3 ]
ve22321002 SILIAON SHEFT B7 ) 1
EIZELLIR SHEST . R9-1 __ 29-2 29-3 29-4 4
ysa23vunn2 | SHER T BO-1  39-2 30-3  30-4 6|
I 30-5  30-6 i
ysansesnng awo e ) Bo-1  32-2 2
VS5 rAxXn00 S IRSE] P3 1
yshaeSEANOL HAKe (Fu “ : )
vuLar16e27 Fuss 1 art ) s 1
Vi A3 -«n LausL 8 1
mwu ne L. 1 AAE) p7 i 1
vy KIAL SEU. NT. PLATF ps 1]
i |
PARTNWF PART COD. _I

NCrPRENT T ES 132725805005

PART CODI:] STOCK NUMBER PART NAME i SPECIFICATIONS 5YMBOLIC OR EXPLODED VIEW NO VSSTED
IRAEIFR LD AN TAD SCHEW (#0817, Ma X 1) S-NI 3 2
I bwrianeg nRrS, TAD SCREW |(#)RIT, M2 X 8 S=INCR 2

140 5RF W . 1T, 190K WASHFR [INSINE THOTHED, A 4/M  S-1y 2
1713 N0 THIRIL _ R 1
M S X o T CRADHONE 1
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PART NAME PART CODE l

ESCUTCHEOM ASSY |a4JuMRO*91 —

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS EYMBOUC OR EXPLODED VIEW No. | 3TV
MEGTEAAID3 ESCUTCHEON } -4 : 1
lv<13258004 BusH h-0-1 1-0D-2 1-D-3 1-3-& 6

1-D-5 1-D-6
- .
uk2855M002 FRAME 1-3 1
VS765YH002 SHRET -€ o 1
VS8686C003 pLATE L-c : ]
-
PART NANE PART CODE

O,W,3MAPN ASSY, |APTRMN59CA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | J01,
BNKCL 2 HNAN NJT M2.6, RAS-NI, THIN-TYPE : 2
45PBAC0ANN 4 1nn HEaD screw [terBIT, M3 x 6 s-vp » § 7
ASPP3I006NT Pan HEAD SCRFW J(+1BIT, M3 X 6 PLASTIC 2
4WU265875u IT. LNCK WASHER |INSIDE TOATHED, 2.64/M _S-2V _ 2
A4U30A55SW 1T. LOCK WASHER [INSINE TNONTHED, 3 M/M  S-2V i s
FrCRY2OMDN ceraMic cap, Pk 2p¢ 50V -0.25, +0.25PF [61 : ]
Sccun3orem CEcAdIC cao, X 3PE 59y -2.25, +0.25PF 104 1
ccoansarny CEcAMIC cap, PH 5PF 50V -0.25, ¢0.25PF [42 €53 ‘ 2
CCLRISONPM CESAMIC CAP. Y 57V -0.5, «3.5PF  E112  C140 2
cceRIsanpy Cersvrc cap, PH  apF 59V =0.5, #).5PF 95 i 1
fCORDB0NPM CFrAMIC CAP.  PPH  spF 50V -0.5. #0.5PF  [71 . : m
ccceinoncy cerasrc cae. cH  190F 53V =0.5, $3.5PF  [66 : !
cccaloicem Feanurc cap. 100eF 50V =10, #13Z PH L1388 k72 2
ScoR101KOM ceramic cap. 1000F sov =10, e192 st F194 | i 1
cconisicem Ceeavurs carp. 150PF S0y <12, +13%Z PH 16 54 2
ccCe1s1voM Ceeadrc cap. 1500F 53V -10, 132 st 155 B ; 1
Fresganens Ceaavic cap, Laor Say =13, +1I¥ A buer g E
CCCR220K0M CERAMIC AP, 220F 5% 10, #1302 PH _£139  es 74 N 3
Troar21¢py CERAMIC CAP. 220PF Sav__ -1, e1dT PH . F113 %2186 €53 Ce9 5

0 .

oA221x0M cErRAmMIC CAP. 229pF 50V -10, ¢19% SL L1332 1153 €163 3
cccr270¢om LEasuic cap. 270F 50y -10, +13% PH__[122 : 1
cccazrikom ceravic cap. 270PF 50y -10, +10% SL__ f184 | 1
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PART NAME PART CODE ]
P.W.BIAID ASSY. [ADTBMOS59CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | JTE
C2C8330KPM CEPAYIC CAP, 33PF 53V -10, +10% °H iEcn £96 4
FCCRIQAKCM ceeavic cap. 39pF 50v -10, ¢132 CH 1
CCORI9NKPM CERAMIC AP, 39PF 50V -10, #1203 P4 [107 (185 _ 7
rronyg)enm cesavic cap. 390PF 59V -12, #1)3 SL__ (€49 : | 1
CCCR%TOKPM CERAMIC CAP. 47PF 50V -10, ¢13% PH 43 Cat cs6 § 3|
£CT847140Y CFAAMIC CAP. 470Pe 59V -13, ¢1)% SL 57 7 _
FCCRS51¥IM TERAMIC CAD, 560PF 50V -10, ¢13% SL k55 1
7008630 CERAMIC CAP. 63PF 50V -10, +13% SL __f157 €159 | 2
FrCRY 20X DU CE:AWIC cAP, 82PF 59V -12, +133 PH 37 €52 L2
£01R567 0y rFoAMIC AP, 56PF 50V -10, +138 P4 [38 i 1
CEARR2AALX FLYT. CcApPAC[TOR 33MFD 6.3V r1en ‘697 ‘ i 2|
TenRgINALX ELYT. CAPACITOR ATMED 6.3V L171 ‘ : 1
oeacaTorLx FLYT. cappacITOR 47MID 19V L1468 3 1
TEALITAALX fLYT. rAPACITC® 10MFD 16V L119  £145  Ceo 5 3
SFADL ) MX FLYT. CAPACITAR 100MF) 16V L168 1
SCrN2220 FLYT, CaPACITAR 2200vFD 16V L166 : 1
[ =an32nmy CLYT. "APACITOR 33MED 16V cLra 5 1
moAnaa e x FLYT. CADACITOR | 230D 16V ciat ; 1
“ranarnaLx FLYT. CAPACITNR 47MEN 15V L1642 C176 €179 3
rracoeaaiy LLYT. rAPACITOR 2. PVED 25V £17s5 : ‘ ]
R S rLvv. racac1TNR 3.3MFD 25V F129 ?:l"?, . 2
e x rLvr. rasacpTne 4o TMED 25v 1 f1so L ?
= rniare x LYT. cApacITOR 2,47V 51V 170 ‘52182 L 2
PAKT NAME L PART CODE
Dy, V1AL 266y [AD TRM)RICA
. i SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 9TY
PART CODE | PART, STOCK NUMBER PART NAME ! * USED
CEreNT AR Y FLYT. CADACITOW 1M79 53 C198 135 f1es ;”_171 _
} £63
T e e fcanars rap, 2270p¢ 50V -13, #1372 4 [197 B 1
At e fE2adr can, 0,047 0 57V -2), #4)%8 F [£165 €187 (181 Cias \—tj
SUTS R Fennare cae, 2.047 VN 52V -20, ¢23% F___[198 _£902 i 2
ARELR SRl MR Bial) 11090F s2v 10, +1)% cris 121 jcma rer 2
rss _
AR o Yl s rARACITOR .01 50V -12, +11% £191 €102 €105 2104 44
} £L09  ri1o  c111 r1i3 —_—
L1264 126 C136  £137
. Flee  Cles €149 156
Eleo  c172 €176 €19
| Lloy1 €35 €39 _ ,;r,m
[45 €46 r4n £59
£59 E:o.s2 €64 15 ‘{
) £7r €79 81 £a2 n
£33 €8s €8s tae ]
38 cR39 €90 tol
092 €93 €94 £99
maME 290 MYLAR [APACITOR 2200pF 52V -1, +1)2 F151 2155 C195 | ! 3
rovsY 73w MY A2 "APACITOR | 0.022MFD 50v -19, +13% L1s2 ; 1
S0k 373K 7 MYLA2 FAPACITOR | 2,733mF0 sav -12, +152 Cl16  -123 €125 Z13) 4
T2vRe TN CH MyL22 cAPACT TR 470NPF 50V -1, +1)% 114 §c1x7 128 €132
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PART NAME PART CODE ]
O,Ad.BOMOD ASSY, [APTAMOY59CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 8sTs\nﬂ
TAI0TAONST <F _CalL T4 TB "1
To1AC e & P F_Call o 1 !
To190R003T PlFLT. s 1
T2120004S PF_TO1L ma 1
ICTRIGLLESS JE fay L 1
[T2120z000s 28 cnrd L13 1
Te1ar 7006 HE can L1 !
FaicLantgs lIF' - fis 1
1101 A0 e ris !
farauamog iTET - min v
TNAANT 45 s ri3 Y
(21nanDr NG (Fr M1t 112 2
BRI TN <F ~ar) 4 1
VeI aenm SoAarcn 1
V<221 N STLIZ 00 SHES 2
IR ARRE ALEDTE 1
LYAE] G CAAXIAL [ABLE &l
ERNEE MRS TANTA)L CABLE (
IR 1= vjee p2 _
LD R Y Y I1=2A9 WERS 22 2
PTo B IR 11-a A G TRT Pl 30 2
Samane ey g H1-4280 WIOF L5 e 2
NIRRT 1 Hl=N3AD SIPE Ps ‘3? 2
PART NAME VART CODF. ‘|
N, Anern rogy [anTowag;ra
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No_ | {0])
S T 41-41an NISF # ‘ 1
AN TRSA 11=4240 WIRF _ la 1
(L=aman Witk bs 1
oEan wpsE 23 1
h13sxX 4] -2 L3 31 P
e AET AN i1-2080 yras 12 |
|« e ax ([ -wsAD L] RF o L7 21 2]
s ey . _MI-wse wieE ) : )
GBS ) 1
41-438% wloE bl i 1
ST Y 13 7 2
BRI S 4 Pa 1
)R XX - 25An LY 1]
Y X Al -wiAY 15 1
AT ST AMAEN W]RE Rs iw 2
/AN7IARN X _ X TAL DSCTLLATOP X3 1
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PART NAME PART COLE |
0,4, 00880 ASSY. [APTRYDS9CA .
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. Sggn
— - T
- _ Ds0 D1 ;Dlo? ‘l‘nw.
45 D46 })47 baa
) ) D49 ns2 D53 26
} ba
2)SS1285XT SILICAON DICOE  1S11R5  vAM=10D vFM=1.2 2591V ps1 : 1
NNIMZINSCF C2ENCR ALANE _ _p? 1
[)zmzannxe ZENER DINDE MZ31) NI-ANC bsn f' 1
NIMANA 128N T.r. o N612 7-PIN BALANCED-MAD. 1C4 _ 1
00000 AN 1.0, AN103 N-PANK £3901-0 1c3 1
N3Mn7207AY 1.7, TAT295AP5.5W AUDIO-POWEI-AMP 1cs 1
[.Tanqeavay TRANS ISTNR 258603 2-CANK S 042 2
TANTIavAN T3AMSTSTNR 2SATI9  W-24NK )37 %saa 2
NTADT2aY A TRANSISTNR 254733 Q-0ANK 25 32 3 2
1TT N8R 0XKR T2A4S15TNR PSCasn &, n-2ANK R3 » 1
ATEATIOVAE TAMNSTSTNR 2SC71)  C-2ANK p13 P18 Q15 1)
) 017 020 Q22 |
1 128 N45
STEariovas TRANKTSTNR 2SCT1N N-RaNK 11 Q12 __ 018
_ _ 29 Q7
iThorerE TIANSIST)R Pscrsr c,n-aanK h23 :')25
;7 CAYCA - TRANS [STR ,7<(:f}’\’) =PANK R3S
VTo A hagA TRANSISTAR PSc9ss5A  Q-RaNk P19 231 033
T SV ST
PART NAME PART cnuz[
DL a RARY ACCy, [foTvsagary o
PART CODE STOCK NUMBER | PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. “{Jgn
R EREAY] TRANS ST 0 2501392 R-PANK ) G461 Q43 ‘ l 2
D RIAL S TRANMSISTAR 2SC1969  XoD=24MK 1o : 1
W""?Yﬂ(:\'ﬂv‘ TRANGTCT R 25021 AN NN=-QANK G 1
TYANEY O __|r=ancrsyae 2SN325 i), T ~RANK Nase 1
DTN AAYEE TYSTSTNR 25K34 €, D-2ANK Q24 ? 1
STE) T4y IE TRAMSIATOR 12sw34 F-RANX 239 ; B 1
SARE AR CAPAON FILM 2. N.254 19 nHM__ 5% Pis %3'!8 >
5108y Y CAROAY FILM AL N.25k 199 DM 5% F29 :‘ 69 irzn 4
Sy vsva LYy CAKIN FTLM R Q.25 Ix nuM_ 52 ki2n 127 137 12
R149 R146 :‘?166 R&47 i
RSe 77 R8O 291
aesyainIx | N FILM v, 0.25w 1K NHM 5% k178 ®119 fmza 2125 1o
| R132 R135 :u31 R45
k92 r98 ' ! 1
NSV 1N ax fAveON FLIM R, N.25W 199K 0™ SE R50 5‘175 'ng pas 4
RENIGELS cAPAnN FILM P. 0.25W 1M QUM 5% R121 357 2
2025V 121X LAPANN FILM R. 0.25W 120 OHM 5% RS 3 1
; ;
25VJ122X CAPRAY FILM R. D.25W 12k OHM 5% Fs7 279 : 2
125VILTIX CA%20N FILM 2. | 0.25w 150 04M 5% kioo 8138 R60 39127 _ 4
R25VILEX rAaRnny Friw K, N.25k  1.5K DHM 5% k27 P71 2
1728 1153 CAZ3NN FILM °, 0.25W 15K OHM 5% 70 274 2
uno6y. 185X CAPAIN FILM R. 0.25W__1.5M OHM 5% R93 1
MRELARALES FAcany FILM k. 0.25W 19K NHM 5% R44 267 : 2
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PART NAME PART CODE I
P.W.RDAPI) ASSY, [APTHMOS9CA oY
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | forn
2N25vy 221X CARRON FILM R. 0.25W 220 0OHM 5% R32 __R64 r83 iQBT 4
2025V J222X ICARAON FILM R, 0+250  2,2K OHM 52 2106 R126 _R142 :FlAB 4
N25VI223X CARPSON FILM R. 0.25W 22K 0OHM 5% R113 8!2{1 _R133 : 3
PN25VJ271X CAR3ON FILM R, Ne.25W 270 DHM 53 R175 ,;R‘!,(} . 2]
1I25V.272X [CAPRON FILM R. 0.25W 2.7K DHM_ 5% R151 :’115? R1s3  R1se 6
R155 R156
PN8VI273X CAPRON FILM R, 0.25W 27< IHM 5% R129 : - 1
II25V) 274X LAR3TN FILM R. 0.25W 273K NHM 5% R115 \ 1
2725v.)22X CA23INN FILM R. 0.25% 33 NHM 5% p35 . 1
ARPLNERID.S CARRNN FILM P. 0.25W 332 2HM 5% R100 248 Rr51 i 3
"N25vy 222X CAPANN FILM R, 0.25h 3.3K 0OHM 53 R145 R147 R172 it
_ R52 RS8 )
R78 R84 p8g
ERELUBERRES CARNN FILYM 0.25w 33K N4M 5% Pr1a  R116 R4l : 3
P25V X CA230N FILM P, 0.25wW 370 4™ 5% R159 ‘ i 1
2126 g 205X FACRIN FILM K. 0.25W 39K OHM 5% R107 1
P26V I4TOX [LroNAN FILM K. 0.25W AT JHM 52 R111 R112 R136 : 3
“N2GVIATIX Carnsn FILM R. 0.25W 4170 D4M 5% F103 R55 286 ; 3
2025y J4772X _fLPRON FLLM P, De?25W  4.TK THM 52 R14l R40 P62 :965 6
H1 aas '
23257 1473 Sai3n FILM K. 0.25W 47K JHM 5% Fl1e ry11R R49 282 4
1N257.J474X CaRON FILM 2, Je2SW  4TIK OHM 5% B3l )|
ERECVNIRA B FA=R N Fliv o, 0.25W 550 OHM__ S¢ R195 2134 R46 255 s
PART NAME l PART CODF. ]
a3 1ATD AGSY, [ADTRMNZACA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO tern
R63 ; A
BR RN LR A CAFRN FILM F, Na2%n  5a6K HM 5% R102 1104 #1139 <111 9
K169 RG5 RYS Ros
k3o
2RV IRARY CARAIN FILM R De?25w 55K NHM 5% P171 _ ‘ ]
P28V JEPX FAPDON FIIM F, N.25W 68 NHM 5% R33 i 1
225V J40% favaogn FpLM P, N.25W  A80 JuM 5% R122  R42 : >
SAVGVIAAIX . ARty Frm 2, 0.25W 6.3K_04M 52 RL44 E 1
S25vJ6eX CARRON FTLM K, D.25W ASK OHM 52 R117 1
AR D R LR W] CARANN FILM P, 0.25k 820 NHM 53 kL35 R&Y : 2
“25y 447X CARRIN FILM Ko 0e25W  Be2K HM 5% R30 - 1
TN E LS U-OXINF FILM R. 1/2n 330 JHM 5% R157 1
OOHAMYSLI R M-IXTDC CILM R 1/2w 550 NHM S% P37 i 1
SPSNR1DPAL SEMI-FTIXFD VR. 1K OHM 3-CURVE V4 1
YIANA1020) o Asemi-erxen v, 10K HY 3-CURVE PVs5 iW7 2
SO 5N 2007 SEMT-FIXFD VR, 2K _0OHv B-CURVE RVL12 1
“725K32030 ) SEMI-FIXFD vo, 20K OHM 8-CURVE Rv3 V6 §9V9 3
LONRKA2NAN] SEMI-FIXED VR, 290K _HM B-CURVE RV1D _ i 1
YO ANASNINT SEMI-F1XED VK. 50N NHM B-CURVE Rv1ll | ‘ 1
PNGANKGN20] SEMI-FIXFD VR, SK OHM 3-CURVE RvV2 RVE 2|
2D N30T SEMT-FIXFD VR, 100 OHM B-CURVE vl 1§
©X2ANJ1RDA M-OXINE FILM R. 2W 18 NHM 5% R159 1
T3524920040W AF _NoT ris ‘ 1
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PART NAME pmam:’ ]
P.A.37A?D PSSY. [APTB™DS59CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS | SYMBOLIC OR EXPLODED VIEW YO S;TEVD
CMB&T72XCH MYLA2 CAPACITAR | 0.06TMFD 50V -10, +11% 3
CQMRAGICCA layiar capactTnR | n.768MFD SOV -10, +13% 1
CQuB322%CH [Mvi 82 cADACITOR 820N0PF 50v -13, +¢1)% 1
[~ ssa1eomnn TANTALUM CAP. 10 ¥ED L6V -20, ¢23% L1217 ]
fcsseatovne _ [TANTALUM caPp, __LrFO 25v -23, +2)% Clatl _hu
B EC T TANTALUM CAP, 3. 9MED 25v -20, +23% F156 B ; 1
rSSE222%NC L TANTSLUM CAP, N.22¥ED EELY -2), +21% LS9 76 B :i(f.'lﬂ : St
+> £901
T 627047 TRIMME? CAP, £vs 1
|rT 7725049 TAIMAFC (AP, CTe 1
F3945541 2% MECH.FILTER 3 CF 1|
EFL047SMG f . XTAL FILTER X F i
1ALJSI0NGA corL 12 _ L
[ERNLADREL CANKE COTL _ L29 121 ; 2
parnm.u PE COTL 1 } L6 ) 1
1110435285 et L3 : 1
LAY VG4 PeFoela L12 L8 2
I 1804044 A w22 L23 L9 3
U R I B _ PEACING COL J L16 » 1
[EAUEL LRI vE CTL 119 1
e | gl L1s Ls 3
F § L
Ve 7R TN Pelele _ L1% !
(R BLTRIEY PF rom L17 uy 126 3
PART NAME PART CODE
L,y LTI ACS Y, (A2 TBY )50 A
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW XNO. 3::n
ISR RRE L4kt cote | 3 Bl 1
AN G4 XA _ o SHIELD _ . 1
1 321A0n0n AT SpNk T )
MLCATADNA] [1CA T SNk 1
1153) 4000 HEST SHINK 1
132740714 MEAT Sinw f 1
RERIEERY TERTINAL 6
ERRI AL TEnMINaL | 3 42
ERKRIESARE| SHAR T+ JiMPER : . _ 1
444017 X2 sHoar Juupee | ) ; ! 2
O ISy T gymera G
M L0 XN s ‘.SH“‘-" JUMPER 2
| xs53an701 HEAT SHINK L
DT 495900X PINTED W BIARD | | 1
I LNAINXT LEPMANTUM DJUDE NN-RANK P20 D21 n22 h23 L1
- p2s  ing7 029 ]
= P31 N33 09
G151 2%XT [22MANTUM DIODE |1S32  VR=50VNO-RANK 25MIN 16 n24 ? 3
INELDIBAXG SLITCON DIODE  [6P25G 400V NO-3ANK Da3 ‘ 1
1ISVA L SIXN SILICON DINDE  MAISD  VF=1.7v,VR=35V NJI-3ANC 24MIN P13 D011 n12 ;‘)14 29
15 nL7 Em9
J 26 D30 B jnas |
p3s n3az h19
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PART NAME PART CODE

P, H4NARD ASSY. |APTLDO61AA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 8;;[;
w401 XN SHN? T _JUMPER ‘ 3
M4401C X002 SHNOT JUMPER { |
444012X703 SHNRT JUMPER —— B ! - “
DTLDAH] AKX PRINTFD W.ANARD . . 1
AL "I NS2ASN LED LEDL § 1
22314801017 (T PLY P12 PL3 PLa 6|

PLS PLE :
777’\7’}"’}:‘.”'\ PLNINT, l ~ "ﬁ
PART NAME PART CODE ]

PEPRATER] ADTPUANTIEA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. SJED
TUAC LAY FLYT, CADACITOR 110vrn 25V £[6532 1
FETIR DI YT, FAPACTTNR €501 : L
ALl s ) CIEaare Cab. |3 JeNIMEN 59V -, #1008 = [504 3 1
CqwaoEney _ ro21417 AP, 2.022%0 50V -J, +1)8 ¢ 5103 (€505 2)
< R Jrerrac cae, N.061%N 50V -20, ¢29% £ [595 1
R Bl TIulNAL 4
HEOL LTI PRA1MTEIY w,o30430 1
1135005750 SI1LIZON DNI70F  |RP25G 400V ND-PANK 1501 Ds02  DSe3  pste 4
MR A TR S] TENMTY VADE F2le2  vo=14V  29MIN ,7 oo o 1
REAIRTANY) . rEwre ngpone PDS.HF  S.b-543V A-AaNK 1502 3 1
1Tr N gr v TAANST TR Psr9an  r-nank P52 1
ToNAGA s [raaversTmn 2SC9454 P -RANK 0501 1
I12E 100X TAGRIN FILM V. _1/2W 100 _DHM 5% : 1
IR FARAON FILM @, 1/2W  1.2K NHM 5% k515 § Bl
SN128 420X racanN FTLV o, /2% 220 4% 5% Rs01 1
RIFLATRAL SAPSIN FILM B, /2w 47 NHM_ 5% k502 : 1
S12E 021X cALany EILM K. 1/2w 820 24M 5% kSns  R506 2
SN AR SEMI-FIXEN VR, 507 NHY  3-CURVE kvsol 1
JEAN402131 FUSE FS501 1
77730200, FUSE cap . 2
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PART NAME
P, A, Q040N ASSY,

PART CODE
APTSRO178A

PART CODE STOCK NUMBER PART NAME | SPECIFICATIONS SYMROLIC OR EXPLODED ViEw nO. | B0 Y
~maB11arew _leaamiz cap, K 1pE 50v -0.25, +0.25PF [504 o
CUNRINAPFY _CERAMIC_CAP, JeDLMEN 50V -0,y #103% € £503 )]
KRS 3VYXY _CFPaMIC CAP. Q.01 MDD 53V -33, +3)%¢ €591 €502 2
ww431CXNN2 _lsHaRT gympER U501 4502 2
315211700y DRINTEN W.ANARD 1
01y avxr SE<4ANTUM DIODE NO-RANK D501 D502 P 2
21251101 X CAvany Frim R, 0,25 170 JHM 5% FSI1 3502 2
V3260 1n3X Lasaay E1LM a2, 0.25n 10K 044 5¢ P573  R304 2
IIRERERE SEMT-FIXFD VR, 20K MM B-CURVE V501 : 1
1AL N2 PELAY 221 t

T

!

|

PART NAME PART CODE 1
L ueeiy sy [iore nan a

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMUOLIC OR EXPLODED VIEW No. | 0T

T T T T
TaaNDEm iy YLINTON wL,RNAER 1
B HAT N e PTA Y SYPTOH sl 1
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PART NAME

PART CODE

LCny, ADTS . ATIAA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR FXPLODED VIEW No. | §iTF,
TN D.25W 1K 57 p723 1
oaver i | Cobertw e v, 025K 109K _AM 5% k709 1
Sy, Ty FA v P v, | 0.25w 470 M 5% <117 L1
AT gerx fLasam Fruv o, 1.25 127 SaM 5% 122 By 1
IR RREY ‘-‘ NI IR C9.25w 10K 0HM_ 5% k729 1
411X G FILM T De25w  10IK TUM 5% Fr02 ET10 R725 . 3
Sy l1ToX CARATN FILM P, .25k 1.,5K N4M 5% 711 1}
LY PILEN CATCY FlLs 4. 0.25w 15K 044 5% AR 2702 RT13 3
Sy oey gy FAEAON FILM K. N.75wW 220 M 5% PT14 . 1
TAY 420X TATITN F LM R, De2%W 7.2% OHM __ 5% PTN5 1
Sy 12 ax IR R V.26m 27K DM 5% P721 i !
SRRy ATy Saniam FILM o, 0.25w 139 74M__ 5% F704 33716 : 2
ETTURTTE fpiaaN ETLM B 1.25KW  1.3K UM 5% k776 L
'W""/‘”,??' AN FILM K, .25 ALK THM Sfl p708 2712 30710 3
SRR LEves SWITCH 55 S5 i57 5f1 5
59 B ) i
PART NAME PART CODE ‘I

P.W.AIATD ASSY, [A2TSWNT234
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 0T,
reoR271¢A FERAMIC rAP, 210PF 53V -1, #1338 SL 702 !
CEENATARLX FLYT. cAPACITOR 4TMFD 16V 705 706 7
CEECARIALK FLYT. CAPACITN® 3.AMFN 25v L71s 1
CFFEEATTALX =LYT. CAPACTTOR 4. TVED 25v L7131 c704 ; 2
G2V rLYT, fApACITNR 2.1MFD 50V 4S £713 ‘ 5 1
FRME LN ICEY MY( A% € APACITOR 1noape 50V -10, +1)%¢ £1703 ? 1
CNvEINAVER YL AC CAPACITOR 0.N1MD 59V -10, +12% L712  £71e é 2
S ECIEE ) MYLAD CAPACITIR | 0,212MFD 59V -1J, +13¢ L710 1
818V EH AyL a0 ADACITOAZ | N,N15MD 50V =12, ¢1)% L7119 1
S R223xy MYLAR CADACITAR | D,122MF0 59V -12,_+12% cri cnr | 3
Tanazavay MYLAT TADACTTOR | 0.013MED 50V =12, +1J%¢ k108 1
R RCERRIANT MY[ 22 CAPACTTAR 8210p€ 59V -10, ¢13% rior i 1
IR LR TEQMINAL | 26|
R RIE S B! ST gyMPEY 1 J2 ?
HE AN S SR SHI2T JUMPER ba 7 )
AAADLE XN G SHIIT JUMPER 3 Js 2
ST ILNT 27K DRINTEO W MARN 1
R RE AR SEDMANIUM DTENE NO-RANK . Li1M2 prea ‘ >
AR RILLFAM N199F  MALISY  VE=1.2V,V7=135V N1-3ANC 24418 P79 Lo 1
)TN RI VAL TRANSTST K 2SA628 =2 ANK 724 ‘ 1
ITrannxan ToANSERTOR 257900 E-vANK Rk |1
2TTN 4y TRANSIST AR 2SC9451  P-RANK o L7213 J1e7 2
Torigver T2ANSTSTON 2SC1212  6-2ANK 1731 1
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PART NAME PART CODE
PawsaROARD ASSY, |[APTSWOTAAA I
T -
T : QTY
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS F‘{MBOL'C OR EXPLODED VIEW NO. | 1gyp
o Tswa7eadx fiwrm W.ROARD 1
SRECCPYALY) . S1L100N DIODE  |INs643  VRMS100V ND-RANK 251 252 0253 D254 14
n2ss _n256 D257 __n»s53
T' _ D253 D260 D261 _N262 |
- 4 N263 D264 %__
RS EEL R JESI5T0_ARRY hRy251 Apy2s> | : 5
| 3 ﬁj _
: _ I
4* i
. [ - H
|
- . S _ _]
] E—
T — -
PART NAME PART CODE
R AN LT 2N FE R S T PP
5 v — . ) QTY
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS | SYMBOLIC OR EXPLODED VIEW NO. | 155,
. ek - d
gy i CLYT. rAnACTTR® AL7MED 26y e R
4013428 ) ‘m‘L:\ o 4 S —}l
STy ae Y POTNTIN W HIAKD . - . 1
;‘-"l\ﬂl"!V ~  e— I, Ly I o l}
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PART NAME PART CODE

P.W.RDAPD ASSY, |APTOSO06CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | J00
CHD1F102KM CERAMIZ caP, Lie c1e €39 5,

40 ?
C801E103K4 CEREMIC CAP. C34 37 2
CANNF122kM cERaMIC caP. c19 1
73015223k CERA#IC CAP. o4 i 1
CHDIE4TINY CESAMIC cap. £33 cs 2!
CANIEATICN ceeamic cap, 36 1
SOORN2ACPM EoAMIC cAP. PK 2 PF 53v -2.25, +0.25PF (35 5 1
"CLRNI0CPM rERAMIC rAP, P 3eF 50V -0.25, +0.25PF [20 : 1
froenearev CER2uIZ CAP. PH 5 PF 59V -3.25, ¢3.,25°F [13 : 1
CrnsL2nKey CFoAMIT AP, 12pF 50V -10, #138 PH__ [14 1
ornn soxou CERAMIC CAP. 150F 5. -10, 132 P4 [21 1
FLNA2 204 Pu CEPAMIZ cAP. 22°F 59V -10, +#13% P4 [12 1
Coaa2 v e CESAVMIC cap, 220PF 50V -10, #10% PH  [23 : 1
AR Ceaavic cavp, 69 pF 59V -1J, ¢1)% PH 19 c17 2
franaanvn CE=svIc rap, A20F 50V -10, +10% °4 |9 § 1
s anezon x| FLYT. caracITOR GTMED ALV Fa I
S B FLYT. naPACITDO 10MEN 16V 23 r42 2
TEANAALX ‘er'. nAPAGITOR 33MED L6V . £33 1
[-oarn1ne x FLYT. CAPACITOP 1 MFD 50V £29 €32 cal 3
<103k CeeAvIC CcAC, 0,01M7D 50v -10, ¢13% 8 26 c27 ;czq ! “
(<8477 R FEesMIs CAP, 0404 7MED 50V -2), *2)% F_ [22 s ‘ 2
vy dovEs [syLa® capACTITOR 1009pP& 50V -10, +10% 23 1
PART NAME PART CODE ]

Doo st ASSY, [APTASHNGCA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS | s¥mBoLic on EXPLODED viEW NO. Jsen
") AR Y g MYLAD CARACITOR Q. 15MED 57 -12, +17% Lﬂ L
TIMBECCEH YIRS CAPACTTAR 569PF 59V -12, +1)% 11 1
lrsereapvar TANTAL M CAD, 2.22%FN 35V -20, ¢22% _ r2 1
ETIED Elals TANTALUM CAP, DL1VED 35V =23, +2)% C1 1
rT76270u0) TQqM car, k1 cr2 €13 5

{ Ers
LEISICRITS FE 701t L T 1
L E2P 2K kADQ LE CATL L1 1» 1
' THRICNATS “E caaL o 2 1
4427168772 TERMINAL 28
AAACLT XN SANPT JUMPFR 1
BTN R GREY SHN2T JUMDPFR 2
M4401T X0G SHNRT _JUMOER o l >
T80 6A0K PAINTEN W,HDARD 1
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