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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 Output

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

Squeich

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 10 dB S/N

0.2 uV for 10 dB S/N

5 dB at 4 kHz, 50 dB 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
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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 ¢ontrol lamp.

Output for frequency counter.

Giant LED’s assures bright chan-

nel display.

Detachable handgrips for profes-

sional 19" rack mounting.

FRANCAIS

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 & compresseur, le modéle
TW232S de HAM International.

® 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 trés lisible.

® Poignées détachables pour montage
en rack professionnel 19",
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DUTCH

Algemene

Beschrijving

De HAM International JUMBO is een

technisch vergevorderde FM/AM/SSB

zenderontvanger ontworpen met het

00g 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 meteen VFO

® RF vermagen (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 HIF|
RACK (19 inch)

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



Installation

Connection

The transceiver is supplied with AC
power cord. Proceed as follows to
complete 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 impedance 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 Interference

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 available to
reduce interference 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 imped-
ance and be able to handle at least
3 watts. When the external speaker is
plugged in, the internal speaker is
disconnected.

Instal

Conne
Procédez aux connections dans I’ordre
suivant:

1. Votre Jumbo est équippé sur le
panneau arriére 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 a cet effet
sur le panneau arriére 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 modéle SUPERSTAR.
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* See page 7.

Plaatsing

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
JUMBOQO een bijpassende 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 signals 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

11

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 CALIB: Pour calib-
rer le Tos-metre avant la mesu-
re du TOS.

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

Calibrate

Permet de calibrer le TOS-métre

lorsque l'inverseur SWR-CALIB

est en position CALIB.

Tune

® En position tirée, ce bouton,
permet de varier la fréquence
d’opération de *4,5 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

a droite.

MIC Gain

Un circuit pré-amplifieur pour le

micro est incorporé dans votre

JUMBO et permet une adaptation

optimale @ 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.

q

Voorzijde

1

10

11

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/
0.5W)

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 goifver-
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 £4,6 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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11

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

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; MID position channels 41 to
80; and H/i 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 & 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 3 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 l'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: Enkelzijpband modula-
tie (SSB).

LSB = Lage zijband.

USB = Hoge zijband.

Antenne Aen 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.



17 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.

External Speaker Jack

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

Selective Call Jack

Used to connect the optional
selective 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

Arriére
1
2

3

Cable d’alimentation 220V AC.
Fusible

1A, 250V.

Connecteur ext. sp.

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

Connecteur Sel Call

Prévu pour connecter un systéme
d’appel selectif HAM Internation-
al.

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

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 Selektief Call
Aansluiting, vraag raad aan uw
Ham international verdeler.

5 Antenne aansluitbussen A en B

6 Uitgang naar frek wentie meter
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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 0.6W 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. If 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
programmabile divider (IC1), as seen in diagram below.

PLL Theory (PTOS006 Circuit Board)

1C2

BUFFER
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T
e

T
s

10.24 —— 0 S C BUFFER
MH;

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 signals: #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-WO076], and N code signal is applied to the terminals [pin No. 9 to 15 of IC1] on the program-
mable divider in IC1, 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 A/ 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 (PTBM059)

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 1C4 with the audio output signal from the microphone amplifier, 1Cb. 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 IC3, 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

IC3 Qvs Q9 Q10

PLL ™
——{ TX MIXER HDRIVEEHDR!VER HPOWER J'_’OUT
CIRCUIT ’ 1

A
Q14 XF Q13 1C 4
[Tx IF HX'TALF!LTWFFER }‘—&L. MOD.
. 3
10,
FM MQD OMESZS Q12
Q 701 iCS T1e
——
Mic ———[ AMP J——{AF PWR J————%‘% AM MOD

SSB MOD

Modulation Circuit

AM: The microphone feeds voice audio through Q701 on PTSWQ072 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 PTOS006, 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 1C5 [modulation signal] is fed {to modulate the RF
signal] frem 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

9



plus bias circuit [pin number 7 of 1C3, 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, I1C2,
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. The 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 IC2 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 IF amplifiers 027, 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 1C2 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. The 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 L L
CIRCUIT 10.695
g;l.gg~ MHz Q12
MHz 40 0scC
XF
020 Q22 R Q14 Q16/17 Q19
— x'TAL
ANT RF AMF’—l—-{ MIXER I FILTER —’LSSB | F }—-{ESB IFHPROD. DET}]

D 221231 CF EC 5

AMMIX (@) cCF S
AF POWER ouT

-
IC3 05329 D25 §

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 resulit-
ing DC voltage turns on Q24 [FET] which in turn turns on Q25 and 26. This causes the IF 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 PTSW072 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 volitage. 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:

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 bW 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.

——
SComNoORAWN =

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 1Cs.
For tune-up and servicing, be sure to use identical parts as listed in the Rep/acement 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:

Watt
Meter

Fo--smooo- 1
: AUDIO SG : Frequency RF “
VTV
Dummy Plug I 500 Hz | Counter
I ttorsse) F-==1 eaTT==
1 } 1 i
| IR -
H 11X .
Transmit Mode el Test Unit
po———--—== ] MIC ANT
N H T Jack C
AUDIO SG
' {20~20kHz =~
. {for AM/SSB) Audio e
Audio | 4 Lovel oxite
]nput Tt Meter 220V 50Hz
AC Source

PLL Aligment (PTOS006)
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.

b) 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 (PTBMO058).

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 H/i (81 channelO.
7) Adjust VR2 for 3.8V £ 0.1V.

RF Power Amplifier Alignment (PTBM058, 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 TS (PTBMO058) for maximum scope display.
5) Set the Band selector to Hi and the Channel selector to 40 (120 channel).
6) Adjust T2 (PTOS006) and T4 (PTBMO058) 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 RV3 (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 SP

JACK JACK 1 |
Signal Test AF

> Q
Generator Unit ¢\8i VTVM Scope
{ ]

f

Dummy DC Power
Plug Supply

Receive Mode
uw,
O @
@ G
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AGC Alignment
1) Connect digital Voltmeter to circuit board PTBMO59 terminal 15 (020, 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.

AM Receiver Sensitivity

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.
Note: Keep generator output as low as possible to avoid AGC action through this alignment.

5) After completing above procedure, rotate T7 to decrease the audio output by 2 dB.

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

S-Meter Alignment
1) Set the Mode switch to AM position.
2) Select channel 60 (Mid band).
3) Set the signal generator to provide 100 uV (40 dB) output.
4) Adjust RV7 so that the S-meter pointer indicates ‘9",

A. Properly adjusted transmitter. B. Unequal tones — Adjl{st generator
outputs to balance.

LN NN

/\ /\

NS NS

C. Excessive modulation — Adjust D. Final transistor incorrectly
RV 11 counterclockwise. biased — Adjust VR1,

E. Undermodulation — Adjust F. Similar to A but showing hum —
RV 11 clockwise. Check for proper testing condition.

! ﬂ?ﬂ!fl\\!/ﬂy/’i\ ‘
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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 b 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
11 27.085 51 27.535 1 27.985
12 27.105 52 27.555 12 28.005
13 27.1156 53 27.565 13 28.015
14 27.125 54 27.575 14 28.025
15 27.135 55 27.585 15 28.03b
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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Replacement Part List

PART NAME PART CODE
FLEC. FLEMENTS |SBA3SAESHL]

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 710
ACACD41EEA A CNRD ASSY. ac1 1
ACCNI38GFA CONN CORD ASSY. 7 1
APTAYO59CA P.W.BOARD ASSY. 1
ADTLNI6T AR P.W.AOARD ASSY, 1
APTPWOOTEA P.W.B0ARD ASSY. 1
APTSRO178A P.W.A0ARD ASSY. 1
APTSWN2504 P.W.B0ARD ASSY. 1
APTSHO77BA P.W.BNARD ASSY. i 1
AOTSWOTAAR P.W.ANARD ASSY. ; 1
4PTZZRGRPL P.W.ADARD ASSY. : 1
APT220248A b.W.ROARD ASSY. : 1
ADTOSOOACA O W.BNARN ASSY. : 1
rcOR390¢0N cexavic ceo, 39PF 50y -10, #13% PH_ [£201 202 204 3
rEAF4PTAL X FLYT. CAPACITOR 44 THED 25y £712 ; 1
c<vm1030FY rexavic cap, 0.01MFD S5OV -0, #1338 E  [205 ; 1
CXNBATITEY herauic cap, 0.047MFD SOV -20, +22% E  F203 1
rauman=an3 AIRE_KIT 1
oaneTT310XN VART-CAP. DIODE (1TT319 12V NO-PANK 25MIN p206 : 1
2D5¥ATSNXY SILICON DINDE  MA1S50  YE=1.2V,VR=35V NI-2ANC 26MIN D201 D202 0203 D204 5

h20s
DLAP3139SR IO D4-209RD REN 1.7V PL3 1
hTno7NAxAE TRANSISTOR 2S0704 D, F-RANK b201 ' 1
0?57 J104X CamsoN FrLM R, 0.25W__ 100K OHM 5% k207 )
PART NAME PART CODE
Fiec. FLoMeEnTs [SRA3SAESHLL

PART CODE STOCK NUMBER PART NAME STQKIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. Sggn
20257 1183x camann FiLM 2, 0.25% _15¢ M 5% R206 : 1
202570183x EARRON FILM P, 0.25W 18K gHM _ 5% k200 5 1
BNPET 203X CasnaN Frim R, 0.25% 22K 0dAM 5% k205 _R210 2
°y28T0473% CAPRON FTLM K. 0.25W 47K OHM _ 5% k204 i 1
2N2ST J562X CARBAN FILM R. 0.25w 5.5 04M_ 5% R202 | 1
27757 J561X cAPRNN ETLM R, 0.25W 55K OuM 5% R203 :1 1
20257 a3 RARAON FTLM R, 0.25W__68K NHM 5% k208 1
51aM45638 M-aX1DE FILM 2. 1w 56 oHM 5% R201 1
PVNA3N2805 vR. Nz 3 1
FVASN3AL3 V2. VR1 VR2 2
SVVAS03813 va. Ve s . 1
2vurioinos va. a7 1
V12503492 v.r. VR4 WRe 2
uyansnna2 V2. s OHM _ A-CURVE Vas 1
$192020104 LEVE® SwiTCH k1 : i
9204021024 ROTA2Y SWITCH k2 1
527403177H PITARY SWlTCH b4 1
$29604207H RNTARY SW 53 1
TPYT4RONTY PWR, TRANSF ORMER r201 1
VM270NB00S BUSHING ACHL 1
YHE 1520010 FUSE HOLDER 1
YJcn2590157 ANT JAK 03] 32 2i
Vis0359137 PHONE _JACK bs 1

20



PART NAME PART CODE I
FLEC. ELEMENTS [SBA3SAESHLY
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | §17,
¥J 10350037 3p JACK b3 J4 : 2|
¥J704S0047 MIC JACK s 1
YLL 03B XXZS LUG TERMINAL Y1 v2 2]
YLLO5CXXZX LUG TERMINAL Y3 1
YPFO250012 PLUG PL 5 1
¥52020001Y LED SOKET : )
7F3Q19271A FUSE 1
7MJ1950M01 METER 18810L M1 i !
IMJ1050N08 METER 13038L 2 ; 1
728165102y Lavp PL1  PL2 : 2
7340929802° SPFAKER i 1
|BWYA300801 VR 30.0hm, 10W VR
E—— RESISTOR, CARBON 4.7k _1/aw R211
RDZBT123X RESISTOR, CARBON 12k 1/aW R212 .
PART NAME PART CODE l
MECH, FIFAFNTS [SRAISACSHE?2
PART CODE STOCK NUMBER PART NAME SQECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 30
AMIUMBO»02 ESCUTRHEON ASSY 1 1
359824065y 31NY HEAD SCREW [(#)BIT, M2.6 X 4 S-NI B13-1  B18-2 : .
HSORICNANN RIND HEAD SCREW [(+IBIT, 43 X &  S-NI B17-1 B17-2 833 5 3
A§2 330 Ny 4INY HFAD SCREW [L+)BIT, 43 X 8 N1 h3s i 1
150851 NG BIND HEAD SCREW [(+3BIT, M5 X 10 S-BLACK B19-1 B19-2 R19-3 }319-4 8
. Ban-1 340-2 B40-3 B40-4
3§P0 3R] LEMS STREW (+1BIT, 43 X 6  S-INCR Bl6-1 B16-2 B16-3 Ble-4 9
. Bl16-5 Bl6-6 Bl16~T7 R16-8
B16-9 :
ASPLANOANS 5IND VAT SCREW [(#)BIT, M3 X 6  S-BLACS B27-1_ 327-2 B27-3 E828—1 5
B28-2
HSPPINIANT PAN 4EAD SCREW W #IBIT, M3 X 6  PLASTIC B30-1 B830-2 830-3 330-4 5|
B30-5 :
2SP&3C AR FLAT HFAD SCREW (+IBIT, M3 X 5  S-Ni B26-1 826-2 R26-3 3
Sn§591248 FLAT HFAD SCREW [(#JRBIT, M5 X 12 S-BLACK hai-1 Bal-2 Be1-3 Bat- 4
1T5R4007T7 BINY TAP SCREW [(+)BIT, M4 X 8  S—ZNCR (T4P TITE) P20-1 320-2 820-3 B20-4 QJ
B21-1 B21-2 821-3 B21-4
3TPL 300988 ATL TAP SCREW [(+)BIT, M3 X 8  S-BLACK B25-1 325-2 B25-3 B25-4 4
BTOP3N4RRT bAN TAD SCREW  {(#)BIT, M3 X 45 S-INCR p29-1 829-2 2
3TPRIC0RAR BRAS, TAP SCREW |(+)BIT, 3 X 8  S-BLACK Bi5-1 B15-2 2
LT WAC 8RS BRAS. TAP SCREW B13-1 B813-2 B813-3 B13-4 5
B14
R Tok300287 BRAS, TAP SCREW [(+)BIT, 3 X 8 S-72NCR 1-1  31-2 B1-3 Bl-4 47
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PART NAME PART CODE ]
MECH. FLEMENTS |SBA3SAESHI2
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 800
B1o  B11-1 B11-2 ?311-3
Bl1-4 B11-5 Bl1-6 811-7
Bl1-8 B82-1 B2-2  82-3
B2-4 __B2-5 B2-6 @2-7
hz-s  33-1 B3-2 R34
B35-1 835-2 B35-3 B35-4
Bi6  837-1 837-2 2134‘1
Re-2  BS-1 B5-2  B5-3
bs—4  B5-5  ms-6  86-1
Boe-2  36-3  Be-4 BT
B3 R9-1  89-2
HTPWAN14N7 3245, TAP SCREW (+#)BIT, 43 X 14 S-ZNCR B12-1 B12-2 Bl2-3 p12-4 4
aT9X120337 1.T ST SCREW  [(+)BIT, 3 X B S—INCR B22-1 B22-2 B22-3 B22-4 13
b22-5 B23-1 B23-2 $23-3
B23-4 824-1 B24-2 B39-1
B39-2
141290557 FLAT L. WASHER [FLAT LARGE, 3 /M S-ZuR B3l-1 331-2 831-3 831-4 4
475700958 FLAT L. WASHER [FLAT LARGE, 5 M/M S-BLACK 32-1 832-2 832-3 B32-4 g}
h42-1 B42-2 B42-3 B42-4
“337452703 FRONT PANEL 3 1
#3382 71 ] rHASSTS 4 1
39725F1098 REAR PANF( b 1
voaa1sM001 BArKET 11 )
PART NAME PART CODE
4cou, FLEMENTS |[S3A35AESHLY
PART CODE STOCK NUMBER PART NAME STQEIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 3%
404717092 RRACKET 36-1  36-2 2
436956703 ESCuTCHEON A 1
“112157099 BRACKET h9-1 102 19-3  ha-s 4
“L12297011 L anaLE 9 1
422837 1 TERMINAL 13 1
W1 7447 2001 5RACKET k2-1  42-2 2
W27ALALL9 knoa ve 13-1 13-10 13-2 13-3 10
13-4  13-5 13-6  13-7
13-8  13-9
NIR6EANID TUNER kNDB h2 1
#$12287771 brACKET ho—1  s0-2 - 5
4§ AR457741 50704 oLaTE 1y : 1
NT213BD015 SuppRT hs 1
12747400 1 hanote bi-1  e1-2 2
#1351.¢ 7002 BRACKET L 5 1
43512003 RRACKET R 3 : 1
¥ 165440002 HEAT STNK 7 1
wy36252708 BeACKET i 1
1339751010 coves b 1
4x615577072 CLAYPER B3-1  33-2 33-3 3
va5324un01 LaMs HOUSE P1-1  21-2 2
VE1640N00 3 BUSHING 3 1
Ve 7578002 WaSHER B1-1__ 31-2 2
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PART NAME PART CODE l

MECH. FIEMENTS [SRA3SAESHL?
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | J10
VK 1628X002 INDICATOR k3 1
Vk1642X001 LAMP GUIDE ] 22 é 1
V1652 003 HOLDER 0-1__ 20-2 2
yv28558101 FooT 15-1  16-2  16-3 ?16-4 P
VN21958006 knos 14-1  164-2  14-3 ?14—4 6

4-5 46 %
vs223rH002 SILICON SHEET b7 E 1
vs22608001 SHEET bo-1  29-2  29-3  D2o-s 4
ysa23vano2 SHEET bo-1  B0-2  30-3  30-4 6
Bo-5  30-6 ‘

vsanseanay qaRRTED Ba-1  B32-2 2
vssaraxnal EILTER 3 1
yseesENnt yARRIFR ba 1
vvLaricr27 FusE Laart b5 : 1
vvi mwt"r)a LAREL s : 1
VvLa3 LN L. LARFI b7 L
vy KINGL SEP. Nn. PLATE ps 1

PART NAME PART CODE

ACrFSSORTES snra5aESHLS
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 00
HTPP4 AN PAN TAP SCREW  |(+)BTT, M4 X 10 S-NI 2
1TPwInORR7 RRAS, TAD SCREW [(+)BIT, ¥3 X 8 S-INCR i 2
241140 BEFS W [T. LICK WASHER /INSINE TAOTHED, & 4/  S-24 2
MZRIEL 7DD HM OEQ 1
TRLATEDY LD MICRAOPHONE E 1
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PART NAME PART CODE I

ESCUTCHEON ASSY [aMJuMBO*01 _

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 352{0
MEQTEAAI33 ESCUTCHEON 1-4 1
V13258004 usH D=1 {-D-2 1-p-3 | 6

1-0-5 1-D-6 :
VK2855H002 FRAME -8 i 1
VS 765Y8002 SHEET 1-€ 1
VS8685C003 PLATE 1-C : i
PART NAME PART CODE ‘I

P.W.A0ARD ASSY. [APTRMO59CA

PART CODE STOCK NUMBER PART NAME SPQIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 700
BNHCL 2 5NRN NJT M2.6, BS-NI, THIN-TYPE 2
35P3IC0ORNN RIND HFEAD SCREW |(#)BIT, ¥3 X 6  s-NI i 7
3SPP30O6NT PAN HEAD SCREW [{+)BIT, M3 X 6 PLASTIC a
BWU265835W IT. LOCK WASHER |INSIDE TOOTHED, 2.6M/M  S~ZN 2
AWU30655SW IT. LOCK WASHER |INSIDE TNOTHED, 3 M/M_ §5-ZN 5|
cccRp2ocpy CERAMIC CAP. K 2pF S0V -0.25, +0.25PF [b1 1
ccoozocen Cemavic cap, by 3pF 50V -0.25, +0.25PF [104 1
ccoapsorpu CERAMIC CAP. pH  spr 50V -0.25, +0.25PF 42  C60 2
cceansone CERAMIC CAP. pH  sPE 50V -0.5, #0.5PF  £112  £140 2
£CCRIBANPM Cerawrc cap. PH _ 6PF 59V -0D.5, 43.5PF L9 ‘ 1
rCCROBONPM Ceravic caP.  bu s S0V -0.5, +0.5PF  [71 ] L
ccoricONCH CERaMIC CAP. W 190F S0V -0.5, +).5°F _[66 1
cceaioixem CErAMIC CaP. 100pF SOV -10, #13% PH_ L138 72 2
cczaioixom CERAMIC CAP. 100eF 50V -10, +10% St £194 1
cccn1s ke CERAMIC cAP. 150PF 50V -13, +13% PH_ [36 (56 2]
cccB1S1KOM CErRAMIC CAP. 150PF 50V -10, +13% U [1%5 1
recaiacow CERAMIC caP. Laer SOV =12, +13% oH [1ur pige 2
cccn220KpM CERAMIC cAP. 220F 57V -10, #13% PH _ £139  te8 74 3
"CCa221KPM CERAMIC CAP. 220PF 50V -1), #13% PH_ L1133 2186 €53 £69 5

k70

Cozp221K0M CERAMIC CAP. 220PF 50V =10, +13% SL 133 5153 T163 E|
cccar7ocpm LeraMIC cap. 27pF S0V -12, +132 PH  [122 1
ccca271Kom CERAMIC CaAP. 270pF 5OV -10, +10% SL fi8a | : L
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PART NAME PART CODE j
P.W.BIARD ASSY. [APTBMOSSCA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. S'STFfD
£5C8330KPM cerauic cae. 33pPF 50V -10, +10% PH_ [100 12 €73 icqe. 4
£CCR390¢CM ceaauic cap. 39PF 50V ~10, +13% CH k65 i i
CCOR390KPM CERAMIC CAP. 39PF 50V -10, #1393 PH_ [107  C185 2
frealgiKam cExAvIC cap. 390PF 50V -13, #13% SL k49 1
fECR4TOKPY CERAMIC CAP. 417 SOV -10, +10% P4 [43  £47  iC56 3|
ceoBaT1<OM CERAMIC CAP., 479PF SOV -13, +1)% SL__ [57 1
CCCRSE1XOM CERAIC AP, 560PF S0V__ =10, +133 SL__ (55 1
2ccBeaKOM CERAMIC CAP. 58PF 50V -10, +12% SL__ [157 £159 5 2
fCCRY20¢PM CERAMIC CAP. 82pF 50V -1, +13% PH 37 52 2
£ram560¢ o CERAMIC CAP, 56pF SOV -10, #13% PH £33 i 1
cEan320nx FLYT. capacIToe- 33NN 6.3V Elen o7 : 2|
CEARGTOMLX ELYT. caPaCITOR 4TMED 6.3V £in 1
CEACATOALX ELYT. CAPACITOR 4 TMFD 10v 148 1
CEADIODALX ELYT. CAPACITOR 10MED 16V El19  c145 icgo 3
"FAD191ALX ELYT. CAPACITOR 100MFD 16V Lles 1
eenzzannx ELYT. capaCITOR | 2200%FD 16V Ei6s 1
c=an320mLx FLYT. rapACITOR 33MED 16V c178 1
CTanaataLx FLYT. CAPACITOR 330MED 16v Eie7 : 1
CEAD47AL X ELYT. rAPACITOR 47D 16V £162 €176 179 3
rraroe2ax ELYT. CAPACITOR 2.2VED 25V L17s 1
-eac3iang x FLYT. cAPACITOR 3.3MED 25V 129 142 2
rearse7aLX FLyT. raeaciTo® 4. TMED 25v £131 150 2
L ErneaTaLX FLYT. CAPACITOR | 0.47%FD  s0v Eiro  iz1s2 2
PART NAME PART CODE —l
DaddRIPON 255Gy A2 1BMO50CA
PART CODE | PART, STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 711
CFARATOALX FLYT. CAPACITOR 1MED  5)v cios ?5135 C164 ;:173 5
63 :
"<oR27an ceravrz cap. 22000¢ S0V -13, #1302 3 [197 1
£<rRsT7EY CE2A4I cap, 0.247%0 50V =20, 8T F _ £165 180 Cisl fmea 4
SKaR4T7ATEN CERAMIT CAP, 0.047 %D SOV -20, +23% F  £198 ooz J 2
“avarnocrn YL Eo CaPACITOR 1209pF 50¥  -10, +13% €115 f121  ‘c183 ra7 5
s f
SRRy MYl 8w cAPACITNR 0.01¥D 53y ~13, +13% L101 _£102  c105  “106 45
€109 F110  ci11 fiis L
L124 126  c136  F137
Cles €146 €149 154 ]
Ll69 €172 t174 __g19o | |
L1901 £35 €39 _ [40
Le5  Cas c48  t50
£59 _ c62  tea 75
t7r _ c79  ca1 a2
£83 €84 €85 g
£38  £Aa9 9o Lo
£92 €93 94 g9y
nour2p ey MYLAR CAPACITOR | 2209pf 53V -1, +1)% t151 155 195 | 3
r9s>73¢cH MYLAR CAPACTTOR | 0.022MED 50V -10, +1)% t1s2 1
20837300 MYLAD cAPACITOR | 0,733mFp SOV -12, +13% 116 t123 gizs 55,133 4
C9usa7oucH MYLE2 CAPACT TR 4700PF S0V -12, +13% 114 117 128 £1s2 4
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PART NAME PART CODE ]

P,ALBIAPD ASSY. [APTBMOS59CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 370
TRIQTANNAT RE_COTL 4 T8 2|
T°10CRENES RE _CAOTL 9 1
TRIQCRON3T PefFaTle s 1
TR1JCPONAS PF TOTL LY 1
TRIQC 70135 RF_CAlt L7 1
TNL7 0748 RE_LATL L13 1
TR10C7075S RE COIML L1l 1
T210LAD?TS IFT ml4 1
TR101.A0228 TFT ris 1
1219440138 TFY rio 1
T2 IN4AN01 45 1FT F13 1
TRINMARISS IFT F1t T12 2
T2104p0N3T 2F 2000 r7 1
VKI11SEnny SOACER H 1
VS22323H7N2 STETZON SHEET : 2
VRILIX¥ONT aapoqes : .
w)4815707) FAsXTAt CABLE B 1
CORLR L I AASAR Y FOAXTAL CABLE 3 - 1
SICT13E0XX HI-42AP WIRE B3 ; 1
WUA210ET XY H1-424P WIRT L2 22 2
1G22 13FEXX HI-A2AD W IRE 21 30 2
ANTALGETA X =422 W[RE 15 36 2]
21 3EexY HI-N2AP WIRE P5 32 H 2

PART NAME PART CODE

DLs.87000 FRSY, [#PTRMOGSCA
PART CODE STOCK NUMBER PART NAME SPRPIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | T,
WS TETYY 4] =dTAD W IRFE ] ‘ L
I S A 41-¥342 WIRF 14 : 1
CIGATR XY 4] ~4PAD W]RF D5 1
S35 18T XY AP wIoE b3 1
AIDRLEEE XX HI~W2A0 WIRE 13 31 2
A)GEYAETXX H1-:24D WIRE 19 1
SPNLE 2R XX 11 =W<AP wi’F 17 28 2)
FIGE15FTXX HI-4PA0 WIRE ) ; 1
IRV LFEXY ] — 424D W]RE 2 1
SANTIRETXX HE-A3AD NIRE 41 1]
“RTORT XX 4T -9EA0 WIRF 13 7 2
FINGYRTCY Y 41-W280 4IRE 24 1
S1J591 S ETXX WIRE 11 1
WJI91A5TXX I -w2AP WlRF 16 1
AYNNYGAMAR STRAYDEN WIRF R5 37 : 21
¥AZ1AR8 X XTAL ST ILLATOR X3 1
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PART NAME PART CODE l
o, W.BOARD ASSY. |APTBMOS9CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 33:(1)
D40 D&t D42 ;:D"Q(f
45 46 D47 D4
D49 D52 D53 56
he
2NSS1885XT SILTCON DIODE 1S1185 VRM=100 VFM=1,2 25MIN P51 ' 1
IDZMZINSCE ZENER DINDE b7 ; 1
907M7310XE ZENER DINDE Mz310 N3-RANC bso 1
QDMANA 124N Tof e AN612 7-PIN BALANCED-MOD. 1C4 i 1
09#c2001 AN i.C. AN103 N-RANK £3001-0 i3 1
134n720%8T 1.0, TA7205AP5.8W AUDIC-POWER-AMP 1cs : Jl
DTANGRAYRN TRANSISTOR 258683 R-RANK 40 042 i 2
VTANT L GYAN TRANSISTHR PSA719  @-2AVK h37 938 : 2
NTAOTIZXAA TRANSTSTOR 254733 9-RANK 25 Q32 l 2|
DTON4A6NXRR ITRANSTISTOR RSC460 Ay B=RANK 3 1
LTraTIavAR T3avsTSTOR Psc710  C-mAvK 13 014 015 216 10
p17 920 022 Q27
£28 Q45
ATENTINNGE TRANSTSTOR 2SCT10  D-RANK k11 Q12 018 nz1 6
29 Q7
NTh076AXAE TRANST STOR 250763 C,D-RANK h23 26 2
ATCAINOYOA TRANSISTNOR 7§C907 J=RANK D35 : 1
hTonna5msA TRANSTSTAR 25C945A  Q-RANK 19 931 0933 Q34 5
p3o 039
PART NAME PART CODE I
5, 4, RAATD ASSY, [ADTRMO5ACA
PART CODE STOCK NUMBER PART NAME PPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | 300,
2T 3Ny TRANSI1STNR 2501383 R-RANK hat Q43 | i 2
T a6uAT TRENSTSTOR 2501969 X,n-RANK D10 é 1
NTC2) 56V AF TRANSTSTNR 25C21 A6 NO=-RANK ng I 1
9TI0325%0r TRANSTSTOR 25N325 1, £-RANK Das 1
TK034Y A TRANSISTNR 25K34  C,D-RANK Q24 1
TN TAYAE TRANS 1STOR PSK34  E-RANK h30 1
2125V 170X £AP3IN FILM R, 0,250 10 MM 5% P34 238 P
9Y28Y 4101 X CARRAN FILM R, 0,756 190 OHM 5% k29 R39 63 R73 4
2028y 172 4R34 FILM R. 0.25% 1K NHM 5% 120 R123  R127  R137 12)
R140  R146 R166  R4T
hse 277 R80 koo
125y ]03X CA230N FILM u, 0.75W 10K OHM 5% RLIB__ R119 R124 21725 19
. k132 R139  R31 45
R92 _ R9s
S92 5Y J1N4X cAvRaN FIIM R, 0.25W 109K DHM 5% kso R75 RB9_ R96 4
2125V 4195x CavSON FILM R, 0.25Wu 1M guM 5% R121 R9T 2
90250 171X CA°RNN FILM R, 0.254_ 120 o4M 5% R53 : L
2025y 4122X CARBON FILM R. 0.25W 12K ¥ 5% k57 =79 2
2025VJ 151X CARAN FILM R. 0.25w _ 150 N4M 5% kioo R138  Re0  R72 4
PN25V.1152X cARRON FILM R, 0.25w 1.5k OHM 5% k27 r71 5 2
> 25v ) 153 CARRAY FILM R, 0.25W 15K DHM 5% 70 274 : 2
on25y 4155 £ARBN FIiM R, 0.25W _1.5M OHM 5% R93 1
P25V 193X raeany FILM R, D.25W 13K OHM _ 5% 44 Re7 ; 2
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PART NAME PART CODE ]
o.W.ROARD ASSY. [APTRMO59CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 300
2n25vy 221 % LARBON FILM R. 0.25W 220 DHM 5% h32  Res  R83 287 4
2025y 4222X CARRON FrLM R, 0.25n _2,2K OHM 5% R106  RI126  R142 4
20 25v9223X CARBON FILM R. 0.25W 22K DHM__ 5% R113  Rize  R133 3
2D25vy271% LARSON FILM R. 0.25W 270 OHM 5% R175  R3s 2
2125va272x caRRON FILM R. 0.25W_2.7K oMM 5% R151 _R152  R153 6
R155 156
525y 4273 CaRBON FILM R. 0.25W _ 27% JHM__ 5% R129 1
2725V 274X CARBON FILM R. 0.25w 270K DHM 5% R11S 1
2025vJ330X CARION FILM R, 0.25W 33 oMM 5% R3s 1
2125v.331% cARBON FriM R, 0.25W 330 IuM__ 5% R100 48 Rs1 ! 3
2025y 322x caPsON FILM R, | 0.25W 3.3k oHM 53 R145  R147  R172  R43 11
Rs2  Rss __rsg fnsg
k78 284 R8s
2925v4323X rARSIN FILY k. 0.254W 33K DHM 5% Rito  Rile  Rer | 3
2125v0371% CARa0N FILM B, 0.25W_ 390 ouM 5% 159 1
2025y g 303X £aR80N FTLM R, 0.25W 39K nuM__ 53 R107 1
2n25V 1470 fARRAN FILM R. 0.25W 47 JHM__ 5% Rit1  R112  R136 3
2N 25v471X CARRAN FILY R. 0.25% 470 DHM 5% 103 66 P86 3
2125y 4472 caoRON FrLM . 0.25W  4.7K MM 5% 141 _R40  R62 6
81 785
27257 1473X bAe3oN E1LM A, 0.25n 47K DHM 5% Fl14  RI18 R4 4
025y s474x CARION FILM . D.25W 470K OHM 5% R91 1
o5y g5aX CARRON FILM R, 0.25k 550 OHM 5% 195 __R134 R4s 255 5
PART NAME PART CODE 1
371870 ASSy, [ADTRW)EGCA
PART CODE STOCK NUMBER PART NAME SRQFICATIONS SYMBOLIC OR EXPLODED VIEW No. | #1T1
Rey | :
R TALYEY cAPRYN EILM BL D.25% 5.4 OHM__ 5% k102 Rios w130 wkia 9
K168 RS6  R94 %Q‘?‘S
R99 :
28y IRA3X CaRfAN FILM B, 0.725W 55K OHM 5% R191 ? )
2975y J627X cAeoN FILM R, 0.25W____68 MM 53 R33 : 1
R725vJ 491X naRATN Friv e, 0.25W 430 9HM 5% Ri22  R42 : 2
2925V 620X cAPRaN FILm =. 0.25H 6.8K N4M_ 5% R144 i 1
2325y9601X rARRON FILM R. 0.25W 68K 94M 5% R117 1
4n25/9821% CaranN FTLM o, 0.75W 820 DHM 53 k135 Rel L 2
P25y 4372 % CARBON FILM R. 0.254 8.2k JHM 5% k3o 1
2AHANS A0 1R M-0XTDF FILM R. 172w 330 OHM 5% 157 1
GHAN J54 1R M-OXTDE FILM R. 1/2x 550 nuM_ 5% R37 i 1
#D3NR19201 SEMT-FTXFD VR. 1K OHY  B-CURVE R4 : 1
204N510791 SEMI-FTXFD_yR. 10K THM _ 3-CURVE hvs  Ry7 5 2
4pGN420291 SEMT-FIXFD VR. 2K NHY _ B-CURVE RV12 i
205K420301 SEMI-FIXED VR. 20K MM B-CURVE kv 2ve  mvo | 3
2oGNR20491 SEMI-FIXED VE. 200K MM B-CURVE Rvio j 1
3258550101 SEMI-FIXED VK. 500 DHM  A-CURVE RV11 ; 1
ROGN350701 SEMI-FIXED VR. 5K OHY _ B~CURVE Rve  rvs 2
20 yN5 10101 SEMI-FIXED Ve, 100 OHM  B-CURVE hvi 1
X2 AN J 1808 4=DXINE FILM Ra 2W 18 DHM 5% k150 1
78G2320044 Af NPT T1s 1
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PART NAME PART CODE l
P.W.30ARD ASSY. |APTBMOS9CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | S0,

coMB473CH MYLAR CAPACITOR | 0.047MED S0V -10, +13% kloz  tisz its1 3
cMBABICH MYLAR CAPACITOR | 0.068MED 50V -10, +13% E161 1
CoMR32 2% CH MyL8= CAPACITOR |  8200PF SOV -10, +13% 136 1
£ $SD10oMNN TANTALUM CAP. 10MED 18V -20, +20% E127 il
fcssentovne TANTALUM CAP, LMD 25V -2D, +2)% Clal €143 : 2
£SSEARGMDC TANTALUM CAP. 3.9MFD 25V -20, +2% L1se 1
rSSER22wnc TANTALUM CAP. 0.22¥ED 35V =23, +2)% Css  c76  c78  £87 5

c9o1 ;
ST76200401 TRIMMER CAP. trs 1
CT777250401 TIIMUER CAP, CT4 1;
FRR455A13% MECH.FTLTER 93 : i
FF10275716 M. XTAL FILTER MxF : L
1A1J51004A coit L12 1
| 33JE10n3A canke copL L20 121 2
| ninaznisg bE corL Le 1
1119435225 cart L3 1
LNANS3574M b.F.z. Li1o s 2
L7ANR40748 hE rolL 22 23 us 3
L F e axnny PESXTNG COIL 16 1
1 F102KRATS RE £OTL L18 1
i = 2n 2KDOLN 9E 1L L1s  is L5 3
| 7k 7o R uF.C. L1a 1
i £ 463Ky RE £OTL L17 G199 aza 3

PART NAME PART CODE I
n.4.2/ED 8SSY. [snTRwaSara
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | JI8

) 19nm sy Cankt oty o 1
MRAG4ASXAN SHIELD “ 1
L 32140001 HEAT STak : 1
“L 86580071 JEAT SINK : 1
40531 40001 HEAT SHINK § 1
4$3274074 HEAT STk : 1
4420185002 TERWINAL § 6|
447017504 TERMINAL 5 42
44421 CX0 1 SHOR T JUMPER 7
wan1e knn2 SHoRT JuMPER 2
brian 10003 SHORT JUMPER 6
410X 4 SHNRT JUMPER ; 2
x6531n001 HEAT SHINK L
bravIsarnx PRINTED W.BNARD i 1
975 1VADXXT LERMANTUM DIUDE NO-RANK b2o D21 p22 s 11

b2s  b27  bes  p29

b3t D33 D9
10615 32%XT GE2VANIUM DIODE 1§32  VR=50VNO-RANK 25MIN bie 24 34 | 3]
N<6P250X6 511 100N DIODE  [6P25G 400V NO-RANK ha3 1
1nsva g saxs SILICON DIODE _ MAISD  VF=1.2V,VR=35V NJ-3ANC 24MIN DIO DIl __ 012  Dla 29

bis  m7 i1 D19

hoe 3o 32____D3s

bss b3z pas  b3g
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PART NAME PART CODE I

D,y RNARD ASSY. |APTLD061AA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 32::(0
“d401 CX001 SHORT JUMPER E
MN401CXN02 SHORT JUMPER 4
“A4010XN03 SHORT JUMPER 4
PTLDI51ADX PRINTED W.BDARD 1
oL 7LN5 262N LED LED1 1
7Pa15a1017 Lamp PL1 PL2 PL3 6

PLs  PLe

7770109729 PC JINT, L

PART NAME PART CODE

Vg G YA ASSY , ADTPWONTEA
PART CODE STOCK NUMBER PART NAME SPREQFF ICATIONS SYMBOLIC OR EXPLODED VIEW No. | 700
FEAELILAL X FLYT. cAPACITOR 100MFD 25v £592 1
cET1E2209) CLYT. rapaniTaR €501 é !
AL R ceeaarn cap, 0.014E0 50V -9, #103% 504 1
“cnerngpEy rrasuic cap. 0.022M0 53y =D, #12)% £503 €506 2
TKARGTI7IY rEnavic cAP, 0.047MED 50V =20, +20% k505 1
4470115706 TeL My At : 4|
BToRNTY PRINTEN ¥.BIARD % 1
213302575 SILICON NINDE  [5P25G 400V NO~RANK bsoi  bsoz  bse3  psna 4
a07E7 167X 7ENES n1apE RZ162 \P=14V  29MIN 70591 1
NZENTEF A 7evEs nionE PDS.6E  5.6-6.3V A-38VK 73502 1
TR Ng00YRA TRANSTSTOR >SC90D  F-RANK 0502 1
NTTN5 45824 TRANS [STOR 25C9455  P-RANK 501 f 1
531250101 LawaIN FILM k. 172w 100 nuM 5% 503 1
PNIPE 122X Fa2RNY FILM 2, 1/2W  1.2K DHM 5% R595 ; 1
29127 4271 CABRON ETLM P, 1/2W 220 JuM 5% 501 1
1)1 284477 FARBIN Erim e, 1/2w 47 OuM 5% R502 1
©)126 4921 X rarRnN FIiM K. 172w 820 J4M 5% ksna  Rs06 2
20 na5n1 01 SEMT~FIXED VR. 500 OHM _ B-CURVE RV501 1
7FAN40273Y Fyse F501 i 1
7770700004 FUSF cap 2
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PART NAME PART CODE l
P.W,3NARD 8SSY. |APTSRO17AA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 100
ccnBYLOCPY CERAMIZ CAP.  IPK  1PF SOV -0.25, +0.25PF L5N4 1
CKDA1N3PEYM CErRAMIC cAP. 0.01MED 50V -0, +103% E  [503 5 1
CKURLO3UXY cEeawic cap. 0.01MFD 50V -3, +3)% 501 c502 i 2
w401 CXAN2 SHORT JUMPER U501 4502 2
2T5R 21700 PRINTED W.BIARD 5 1
ANGINAIYXT SERMANTUM_DTODE NO-RANK pso1 D502 2
22579101 % CAR3NN FILM R. 0.25W 170 OHM 5% k501 2502 ; 2
23257 4 103X CA239N FILM R, 0.25w 10K OHM 5% 503 R504 ; 2
FPENE21201 SEMT-FIXED VR, 20K OHM __ B-CURVE Rv501 ; 1
7241341720 RELAY 2r1 L
PART NAME PART CODE I
2L A3 ASSy, [ADTSunARA A
PART CODE STOCK NUMBER PART NAME QPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 10
PRINTED W, HOARD 1
5ATALY SWITCH 51 : 1
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PART NAME PART CODE ]

L, i, BVATN ASSY, IADTSNNTDSA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. gsTgD
21257 410K haRawN FriM R, 0.25W 1K OHM 5% R723 1
JYRT 104X CanRaN FILM P. D.25W 109K 0HM _ 53 709 1
NOET AT X fa39v FIUm 2, 0,256 470 nuM 5% R797 3y
RELINEEIRY cavacn FILM e, 0.25% 820 JuM 5% 722 1
125y 103X fA2IN FILM P, 0.25w 19K OHM 5% R729 1
3759 1194X caRnoy FILM R, 0.25w 100K NuM 5% R702  R710  R725 3
TYP5VI 1K fAR3NN FYLM R, .25k 1.5 04M__ 5% T : : 1
£326y 183X raRRgN FILM &, 0,25k 15K 04M 5% k791 ;R70'# R713 3
2y26y221x rARANN FELM R. 1.25% 220 MM 5% 714 : 1
P325v9222% C4%30N FrLM R, 0.25W 2.2K DHM 5% R705 : 1
125y4223% CAP3INN FTLY R, 0.25w 22K OH4M 5% R721 : 1
9025y 21y CARION FLM R 0.25w 330 nuM 5% P794 2715 2
2925¢4222% cavany FILM R, 0.25W 3.3k MM 5% R706 i
2Y2RVI AR X CARGON FTLM R, 0.25% 6.3K OHM 5% 708 712  R719 3
5192700678 LEVER SWITCH ks X3 s7 55 5

59
PART NAME PART CODE j

P.W.BIARD ASSY, [ADTSWOT72RA

PART CODE STOCK NUMBER PART NAME SREEIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 3%
FCCR271¢aM CERAMIC CAP. 270pF 50V =10, +1)% SL £702 1
CEEDATOALX ELYT. CAPACITOR 4TMED 16y £705 706 : 2
CEECIRIALX FLYT. CAPACITOR 3.3MFD 25v 715 1
CEEE4R ALY ELYT. capaciToR 4o TVED 25v L701__ 704 2
CEEGN217MN FLYT. CAPACITNR 0. 1MFD 50y u5 L713 ? 1
CoUR 10 EH Myl AR_CAPACITOR 1000PF 50V -12, +13% £703 : 1
rovR1N3vEN MYL AP CAPACITOR 0.014FD 50y -10, +10% L712 716 : 2
©y48123¢EH MYLAR CAPACITOR | 0.012MFD 50V -1, +13% £710 5 1
rou815IvEN MyLAR "APACTTOR | 0.015MFD 50V ~19, +#13% £709 1
T)MRP23KEY “YLAR CAPACITOR | 0.722MD 50V -12, +12% E711 Z7ls  cT17 ! 3
rauR32avey MYLAR CAPACITOR | 0.933MED 50V =10, +1)% €798 1
comRRR K EN MY) 82 CAPACTTOR 8290pf 50V -10, +10%2 £707 : 1
4430145013 TERMINAL ; 26/
14491 0X001 SHART gyMpER b1 J2 2
245010 X3 SHAPT_JUMPER L : 1
14401 XY SHI2T JUMPER b3 J5 2
>T5WNT2r X PRINTEN W.BIARD 1
INGINSQXYT GEAMANTUM DIUDE NO-RANK p7N2 D704 4 2]
angMALsaxN SI1LINON DIDDE MAIS)  Wr=1,2v,V2=35V NJI-3ANK 2441y D701 : 1
)TADAD BXAE TRANSTSTNR 254628 E-RANK n794 L
ITCIn0KRA TRANSISTNR 250900 F-2ANK n792 1
2TC N 4EMAA TRANSTSTOR PSC9451  P-RANK 703 aror 2
Trialavar T2AY51STR PSr1312  G-RANK 701 il
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PART NAME PART CODE
PLW ROARD ASSY. [APTSWOTAAA .

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 300
OTSWATHAIX PIINTED W.B0ARD . 1
DISNS&4TX 7 SILICON NINDE  [IN4448  VRM=100V_NO-ANK b251  p2s2  pps3  hass 14

h2ss _ D2se 0257 _ hasa
D259 D26n D261 %’26?
N263 D264
DACIROMATY RESISTOR ARRY ARY25]1 ARY252 2)
PART NAME PART CODE j
Pus TN ASSy, 3977702434

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 20 ¥
TEREan TN X CLYT. CAPACITOR 4, T¥FD 25v c1 1
#2425 HNLnER : L
NTIINC4A0X PRYNTEN W, RIARD L
zears41nTy SELAY ey 1 1
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PART NAME PART CODE I
b.W.ROARD_ASSY,. |APTOSO06CA T
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | yoppy
CRN1E1D7KM CERAMIC CAP. c1e €18 c2s5 icaq 5
oo
CRN1E103KM CERAMIC CAP. C34 €37 2|
CAN1E122KM CERAMIC CAP. k19 L
CBN1E223KM CERAMIC CAP. o d 1
CBD1E4TIKM CERAMIC CAP, c38 cs ; 2
CROIE4TIKM CERBMIC CAP. £36 1
cCCRO20rPM CERAMIC CAP. K 2PF 50V -0.25, +0.25PF L35 i 1
TCCROIDCPM CERAMIC CAP, PJ 39F 50V -0.25, ¥0.25PF £20 1
CLCBOSOrPM CERAMIC CAP. PH 5PF 50V ~0.25y +0.25PF L£13 : 1
CCPB120KPM CERAMIC CAP. 12pF 50V -10, +13% PH__ [l4 1
£CNRY 50K oM CERAMIC CAP. 15PF 50V -10, +10% PH__[21 1
rCNR220% P4 CE2AMIC CAP, 22pF 50V -10, +1)% PH [12 1
rcasz1ves CESAMIC CAP, 220PF 50V -10, +10% PH  [23 i
6086 30KPY ceeawtc car. 68PF 50V -10, +1)% PH 10 c17 2
rCORRIOKPY CERAMIC CAP. 82pPF 50V -10, #1302 °0 _ [9 1
rEARGTOA X ELYT. CAPACITOR 4TMED 6.3V o) 1
czaninomx FLYT. CAPACITOR 10MED 16V 3 £42 2
CEAN330AL X FLYT. CAPACITOR 33MED 16V £33 1
CEAGI10AL X FLYT. CAPACITOR 1MFD 50v 28 £32 ca1 3
X181 03K Ky CERAMIC CAP. 0.01MFD 50V -10, +13% 8 [26 c27 €29 £32 4
(KNB4T37FM beeavic cap, 0,04 7MFD 59V -23, )% F L2? cs 2
CovnLa2KEH bayi A2 CADACITOR 1000PE 50V -10, #1933 o] ; 1
PART NAME PART CODE
Dun B320 ASSY, [APTOSNNGCA
PART CODE STOCK NUMBER PART NAME W T ICATIONS SYMBOLIC OR EXPLODED VIEW No. | 301
CAMRY 5 4KFH MYLAR CAPACTTOR 0.15MFD 50v -19, #13% £31 i
rAMB56 1% EH MYL 22 CAPACITOR . 560PF 50V =12, +13% €11 ’ 1
CSSFERZIMDC TANTALUM CAP, 0.22MFD 35y -20, +20% £2 1
T SSFERRIvMNG TANTALUM CAP, Dol MFD 35V =23, #2)% £l ‘ 1
126270401 TRIMMER CAP, cv1 cT12 c13 Ecn. 5|
trs :
LEISICRILS RF 201t L3 1
LEOPPKRADS RE carL L1 1
L FGRIKKNTS RF CATL L2 ; 1
MW201R5207 TERMINAL 28
AA4C1CXNDL SHNRT  JUMPER : E
P SR UCE) SHOPT  JUMPER 5
MH401C X4 SHNRT JUMPER 2
PTASINEANX PJINTEN W.BOARD ' 1
JNCYTRIOXY VAPT-CAP, DIODE I1TT310 12V NO-RANK 26MIN P4 D5 D6 3]
SNG4 48X SILICON DIODE _ [IN4448 VRM=100V NO-RANK Pl D10 N2 IJ7 [2
bs D9
9N ZM7 3OSCE ZENER _DIODE p3 1
9MAN240PNY 1.C. AN240P 4ok S 1
coucannat I.C. TA7310P 0-RANK C3001A-0 9-PIN icz 1
220PLL 028N f.C. PLLO2A(MNG604) ey 1
nTCO710XAE [TRANSTSTAR PSC710 D-RANK R2_ ‘o3 04 fos 4]
pTC09n0XBA TRANSISTOR SCY00  F-RANK Rl 1




PART NAME PART CODE ‘I

P.w.ANAPD ASSY. [APTOSO00ACA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | §1%,
ITN0RAAXIY TRANSTSTOR 250636 9. R=RANK he a7 08 E
2025VJ101X caRmON ETtm R, 9.25% 100 a4M 5% R26 : 1
2325v4 172X CARINN_EILM R. 0.25W 1K DHM _ 5% R15 325 2
2925V4173X caRaON EILM =, 0.25W 10K 0H4M__ 5% kos )
2325vJ104X cA®aON FILM R, 0.25% 109K 9HM 5% Ri7 220  ®8 3
3025v4105% CADanN FILM R. 0.25W_ 1M ouM 5% k3 : 1
2025V J183X capRON FILM R. 0.25W 15 O4M 5% 19 mr2 2
2025v4222% CAP30N FILM R. 0,254 2.2K NHY 5% Rio 527 ‘ 2
°N25v 4223 CARBON FILY R. 0.725% 27X QHM 5% k21 1
°125vJ272% CARRAN FTLM R. D.25W _2.7K DHM 5% 13 : 1
29254232 Fh239N FrLM R, 0.25k  3.3K 04 5% R1 P24 Ra1 p7 4
>125VJ471X carRON FTLM R. D.25W 470 M 5% % R16___P6 : 3
21254472 Ca230N FILM R, D.25W 4.7K OHM 5% k2a : 1
2325V 4472% cannoy FiLm m. 0.25W__ 47K NuM 5% k29 =30 i 2
2025V 474X CARRON FILM R, 0.25W 470K oHM 5% ke 35 ; 2

;
2025V 543X lcAcRON FILM B, 0,25W 56K NHM__ 5% F1a : )
R)25VIA21X fARBON FILM R. 0.25% 580 74M__ 5% 2 : 1
2n25v 687X CacRon FILM R. 0.25% 6,3K 14M 5% Ri2 37 ‘ 2
272574820 CARBON FILM R 0.254_ 32 uM_ 5% 1L 29 2
2p5nm 20201 SEMT-FIXED VP, 2K _CHM __B-CURVE bva )
2058821291 SEMI-FIXED Vo, 20K JHM _ 3-LURVE RV1 V2 »
T2n7LADNEY I.E.T, ra i 1
TRATLAD?3IN {oFeT, LI'S , 1
PART NAME PART CODE I

o.4.30/20 2SSY. [A0T0S0NACA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 01,
T21MR0N2S RF ATl rL 1
T10480037 [.F.T. Ir2 : Y
1210480755 RE CoIL i 1
VK11186001 spacce 1
XAS139971X XTAL NSCILLATOR X1 1
XAS1L1071X XTAL OSCTLLATOR 2 : 1
X£S1C1072% XTat DSCTLLATOR X3 1
XCS161073X XTAL 0OSCILLATOR k4 ; 1
YSX0100017 X TAl SOCKET : 2|
2720970143 .C.0. RLOCK veo ‘ 1
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