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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 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 1Cs, 2 FETs, 52 Transistors (Excluding the Roger Beep unit) -
Indicates relative RF power output/antenna SWR,
Indicates received signal strength

4W or 0.5W—AM/FM, 12W {PEP)-Single sideband
Dual-balanced modulation

Class B amplitude, collectors moduiation

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, 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 control lamp.

Output for frequency counter.

Giant LED's assures bright chan-

nel display.

Detachable handgrips for profes-

sional 19’ rack mounting.

Pl

Description
Générale

L’émetteur-récepteur JUMBO de HAM
International utilise les techniques les
plus avancées dans le domaine des
radio-communications. On vy 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 [‘utilation
d'un appel sélectif Ham Inter-
national .

® 2 entrées d'antennes commutable
par relay.

® lLe 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 [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 trés lisible.

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

De HAM International JUMBOQO is een

technisch vergevorderde FM/AM/SSB

zenderontvanger 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 JUMBQO heeft bavendien 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 HIiFI
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.

Installation

Connections
Procédez aux connections dans I’ordre
suivant:

1. Votre Jumbo est équippé sur le
panneau arriére de deux connec-
teurs d'antenne du type S0-239
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
JUMBO 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 naise
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//0.56W) 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

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-métre avant la mesu-
re du TOS,

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

Calibrate

Permet de calibrer le TOS-métre

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,
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Voorzijde

1

10

1

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/
a.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 stelien.
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 JUMBQO 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 Hi 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
I'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 4 120.
Squelch

Le squelch permet d’éliminer le
bruit de fond indésirable en ré-
ception en 1absence 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

17

Mode

Hiermee kann een der modulatie
soorten gekozen worden.

FM: Frekwentie modulatie met
heel smalle zwaai.

AM: Amplitude modulatie.
LSB-USB: Enkelzijband 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
schaketen 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.

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 Outout.

Face
Arriére

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 selectif HAM Internation-
al.

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

6 Sortie pour fréquence-meétre.

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 frekwentie meter

b e

i ——
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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 0.5W 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 A/ 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 Sqguelch Contro! 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 [nternational 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 IC2}, a phase detector, a reference crystal oscillator (Q3) and a
programmable divider {IC1), as seen in diagram below.

PLL Theory (PTOS006 Circurt Board)

ICe2
| )
BUFFER I
M1X :
veo ! I 37.66 - 38.00
ouTPU 66 - 39.
UNIT vCco I T v
" - - ]
20.105/20 .33/ 20.555 MH7
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 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 J/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 PTBMO059), the transmitter mixer. The second VCO
output signal, at 2.55 to 2.11 MHz is fed to the programmable divider in 1C1. 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 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 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 1C3, 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 Q10

Q9
PLL T~

‘——’FTX MIXER‘]——[DRIVERS“——LDRIVERHOWER }—-OUT
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 {C5, 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 PTQS0086, varying its bias to change
parallel capacitance to X2, X3, or X4, finally giving deviation to PLL output frequency.

SSB: The ICh 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 contraol 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 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, 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. 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 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 I1C2 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 0s¢C
XF
020 Q22 Qi+ 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

OuUT

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 cutput 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 Db) simultaneously. The bias of both diodes is fixed when VR4 is
pulted 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 PTSWQ72 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.

_.
COPNDOEWLN

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 ICs.
For tune-up and servicing, be sure to use identical parts as listed in the Repl/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 PTPWQ07.
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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 """"" 1
]
I AuDiO 5G|
Dummy Plug | 500Hz |
} (tor SS8) r--=9
I
-
Transmit Mode bR
po—-—=-=—= MiC
H H T Jsck
AUDIO SG )
! (20~20 kHz b
. {tor AM/SS8B) Audio
Audio L o __: Level

{nput

PLL Aligment (PTOS006)

Meter

Counter VTVM
[--=—- E|
Test Unit
ANT
Connector
l Oscillo-
220V 50Hz wone
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 (PTBM059).

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 /7 (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 0.6W.
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 2800 Hz.

Receiver
Alignment

Connect testing equipment as shown:

ANT sp

JACK M 1 |
Signal Test AF

Generator Unit - 8 VTVM Scope
¥ ' :

Dummy DC Power
Plug Supply

Receive Mode
-
O @
@ &

13



AGC Alignment
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.

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 — Adjust generator
: outputs to balance.

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

WANWAWAWA

Y s WY s WY cxuw ¢

E. Undermodulation — Adjust F. Similar to A but showing hum —
RV 11 clockwise. Check for proper testing condition.
NE N AR Al SN~

T AN
VYV VY
A A A A

NN O\ A\
L SN TN L
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Frequency Table

CHANNEL CHANNEL CHANNEL
LOW MID HIGH
FREQUENCY FREQUENCY FREQUENCY

CHANNEL " oo e’ CHANNEL | S5/ CHANNEL " 5
1 26.965 4 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 27.165 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 I PART CODE l

FLEC., FLEMFNTS [SRA3SAESHLY
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 30¥
ACACO41EEA . AL 709D ASSY. ACL : : i
ACCNI2BGFA B _ _lcONN CORD ASSY. M7 1
APTHMOSYL A } DL W, ROARD ASSY., 1
ACTLNNATAA P W.ADARND ASSY, i 1
AP TRuWRnTE A P.H.BNARD ASSY. Y
APTSRO17RA PaW.RNARD ASSY, . } 1
APTSWN 2404 - __P.W.ANERD ASSY, i 1
ARTSHN7IRA P.W.ANARD ASSY. ; 1
AoTSHITA AR o LW RNARD ASSY. : : ; !
APT7IRGRPY P.Wua9IARND ASSY. . B [ :, . 1
ABT 22 258A o W,RIARD ASSY. 1
ANTASEALEA oLW.BNARD ASSY, ; 1
rroR39940% lcgavMic cap, 390k 50v -12, +13% P4 Ezm too2  rane | 3
FEAFAPTAL % TLYT, CAPACITNR 4o TMFD 25V £z12 - L 1
TLIRLAADEM o FEQAMIC rAp, D AIMED SOV -2y +123% F r22s : ) 1
FXNY4737F TEQAMIC AP, 0047V N 51Y =20y, #23% F L2013 1
PMaAn=ANg AlnE KT 5 L
NN TT3IINXND va21-£aP, DIONE JITT310 12V NO-PANK 25MIN _.D296 o 1
2758 5NN SILICON DIONE  MALS)  VF=1,2V,VR=35V NJI-3ANC 24MIN D291 nzo2 D203 D234 5

p20s

DLAPIY 3SR 150, GD4=20%RD) EFN 1.7V PL2 : 1
ITHATAGYAT TRANSIST IR 280704 D, E-BANK R291 1
CRELA AR AL CasRON FILM R, 0.25W 100K THM 5% E207 1

PART NAME PART CODE

FLTC, FLEMINTS [CHAa3ISASGH|
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | J0T)
2DI6T 183K CarRay Frpw P, 0.25W 15K JHM 5% 296 1
IREASARGEL S| FARN FILM ¢, 0.25k 13K OHM 5% R209 i 1
©NZET J273X fAPRAN FTEm R, D.25%W 22K THM 5% 205  R210 2
P 28T S473X FAZRAN FTEM ®, 0,25W 47K 9HM 5% 204 1]
TY25TASH2X TAPANN FILM R, D.25kW  5.5K AHM 5% B R202 1
2NI5T 561X caPRin FILM 7, 0.25W _ 55K OHM 5% R203 1
SNPET JAR3X TA2RAN FiLM R, 0,25W 68K N4M 5% R298 1
TA1ANISS I8 M-0X10F FILM R, 1w 56 OHM 5% R201t : : 1
loviasnoeas 'ER N2 3 . ) : 1
N LMMELDE ] v, _ L3} VR2 2
AL HELIE] V2. ves : 1
2 vyrinaeng V3. . ve? 1
SVUTR(RAY? VR, MR4 VRE ‘ 2]
SAVAIRONAD V2. A KM A-CURVE Vs 1
<1 9272A1CA LEVES SWITCH K1 1
8204021024 20TASY SWITCH 52 i 1
S20403107H PITARY SWITCH 54 1
S23604207H RNTARY SW 53 L
TPJTALONLY PWR, TRANSF ORMER rant 1
-VM270NH005 BUSHING ACHY 1
YHELR20N0]7 FUSE HOLDER 1
YJr0250157 ANT J8K UL 32 2|
YJ$03sn1a7 PHONE JACK 5 1
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PART NAME l PART CODE
FILEC. FLEMENTS [SBAISAESHL I
PART CODE STOCK NUMBER PART NAME | SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO'TSggD
YJ 10350737 3P JACK 3 J4 . 2
YJIN4S0147 MIC JACK s ' ? 1
YLLOABXXTZ S LUG TERMINAL _ 1 vz 3 2
YLLASCXXZX LUG TERMINAL ¥3 ~ : 1
YPF0O250017 PLUG Pl : 1
v$20200014 . LEN SOKET } ; % )
ZE401A2N1A % FUSF | j: ]
7MJ1950%21 METF2 188100 L i 1
ZAI1959N0 4 METER 180 38L _ M2 P ; 1
2341431021 ) LAMD PLL pL2 2
7340920932° SeFAKsER S 3id 1
BWVA300B01 VR 30-0hm. 10w \vRg i i
| RD25T472X _ RESISTOR, CARBON 47k 1/awW R211
RD25TJ123X RESISTOR, CARBON 12k 1/4W R212
| B
N
] f
FART NAME PART CODE —I
WEOH, Rl EALNTS SHAIRACGHL 2
PART CODE‘ STOCK NUMBER PART NAME ‘ SPECIFICATIONS $YMBOLIC OR EXPLODED VIEW N0. | 3;;1)
AMIUMBO*02 _ \ ESCUTRHEAN ASSYi _ L 1
4§08 RIN) HATAD SLoFW [ +)BIT, 42,5 X 4 S-NI Bl3-1 B18-2 2
IR L] RIND HEAD SCREW [(+#)BIT, 43 X 6  S5-NI BL7-1 B17-2 B33 \ 3
480 ar Ay 4TN) AFAD SCROW [(4)81T, 3 X 8 S-NI b33 | 1
1S 7H5 11 BIND FAN SCuEwW ((+)AIT, M5 X 19 S-BLACK AL9-1 Bly-2 R19-3 B19-4 al
B B4d-1 340-2 540-13 Aan-4 I
4307 AT %8 STEEMW (+18IT, 43 X 6  S-INCR 16-1 Bl5-2 B16-3 iﬂlﬁg-h f
| B16-5 Blée-6 iBlﬁ-? BLa-8
B B16-9
ASFL3TOANG ISIMD MATYL SCAFW (+1BIT, M3 X 6  S-3LACK 27-1 327-2 B27-3 R23-1 | 5
B28-2 ‘ B
RSUPIPAANT PAN MEAD SCAFW  [(+IBIT, M3 X 6 PLASTICT p37-1  B30-2  B30-3 810-4 5
B3o-5 :
1683 IRy FLAT 47 AD SCHFW |(#)BTT, M3 X 5  S-NI_ p26-1 R26-2 R26-3 ) 3
ELERRI ERE FLAT HFAD SCREW [(+1B1T, M5 X 12 5-BLACK Bal-1 341-2 B4l-3 Bal-4 4
ATP340ART Y RINY TAP SCREW J(+)BIT, M4 X 8 S-INCR {TAP TITE) p27-1_320-2 B20-3 B20-4 t» 8
B21-1 B21-2 B21-3  B21-4
1TPLANN953 [NatL TrP SCRFEA [I+JRIT, M3 X 8  S-BLACK B25-1 325-2 P25-3 B25-4 4
HTOP3IN4GRT PAN TAP SCREW  [[#)BIT, M3 X 45 S-ZNCR B23-1 .529—2 ‘ 2
ATPWIrNAAD BRAS. TAP SCREW [(#)BIT, M3 X 8  S-dLACK BL5-1 B15-2 2
LTPWAr 093 J BRAS. TAP SCREW R13-1 B13-2 B13-3 513-4 5
Bla :
RTrwacaraz BRAS, TAP SCREW [({#)BIT, 43 x 8  $-ZyCR Br-1 31-2 B1-3 Bl-% o7,
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PART NAME PART CODE l
MECH, FLOMENTS [SBA3SAESHL?
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | 3T¥
_ B10 al1-1 B811-? B11-3
Bll-4 B11-5 Bll1-6 B11-7
| B11-8 32-1 B2-2 jaz-a
B2-4 B2-5  B2-6 ia;!-r
h2-s  83-1  B3-2  B§36
h35-1  835-2 B35-3 B35-4
B16 B37-1 R37T-2  me-l |
ps-2 B5-1  BS-2 85-3
. i bs—s  BS-5  m5-6  Be-l
B6-2  36-3  B6-4 87
o 03 RS-1  89-2
[« Tonantany 4245, TAP SCREW [+)BIT, 43 X 14 5-ZVCR Bl2-1 Bl2-2 B12-3 BAl12-4 A
ATox3Nany ToT 5T SCRE4  [(#)BIT, 93 X R___ S-INGR B22-1 B22-2 B22-31 H22-4 13
B22-5 ®B23-1
H23-4 B24-1
| B19-2 Lo
Lara1a0ms7 FLAT L. WASHEZ FLAT LARGFs 3 /M S=ZNSR B3l-1 B31-2 B31-3 331-4 4
LqenIrnaga FLAT L. WASHER FLAT LARGE, 5 4/M S-BLACK B1>-1 B32-7 832-3 R32-4 8
i 142-1 paz-2  p42-3  B42-4
vA37407m0 FRONT PANEL B E 1
U525 7901 rHASS TS p ; 1
REFELN 3 ] SBEAS PANFY L : 1
m g1 nnny GIACKET ‘ﬂl ; !
PART NAME PART CODE I
AT 4 T MENTS {SUAISACSHL Y
PART CODE ‘ STOCK NUMBER PART NAME [ SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | {0
SN AN AN - RRACKETY Be-1 ‘36,-? ‘ 2
TS Aeh k) FSCUTCHECN ia 1
1218770 ARAGKET 19-1  1o-2  19-3 13-4 4
EREEXVAINENE L h ANsLE bo 1
it e2rannal . _[IEEMiNag 13 1
MNLETR AN BRACAET k2-1  42-2 ; 2
NPTALALD I 13-1 13-10 13-2  13-3 104
13-4 13-5  13-6 137
13-8  i13-9
REEATOD e [TUMER KNOB n2 1
9512787701 RRACKET B bo-1  i40-2 >
455145774 1 BT PLATE 8] 1
MT2138D015 Aisunn wr s : 1
1P T7a7 AN o VHMDLE h1-1 41-2 2
41351 €700 MRPACKET | B 1
i35 7NNYy RRACKET R Fe ‘ 1
¥IR54ADND2 HEAT STNK b7 1
SIRLESYALE! HRACKET L .
41139754911 covee _ B 1
AXH15572702 LLAMPER B3-1 :‘43—? 33-2 3
VO 532410 LAMP HAUSFE El-l 21-2 j
VELA4INADY PUSHING 3 1
vE1 7633072 WASHER -1 31-2 2
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PART NAME PART COLE
MECH, FLFMENTS |SBAISAESHL?

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 3&
V<1644 X002 [NDICATOR 3 1
VK1642X001 L AMP GUINE p2 1
YM1652 X003 HOLDER PI-1  20-2 ; 2)
vM2R553901 FONT n5-1 515—2 16-3 3.16~4 4
VN2 1ISHEONA K NOIR 14~-1 :lh—? 14-3 ?14—4 é

4=5 14-6
e 3
ve2235HN 02 SILYICAN SHEFT B7 _ 1
jus2parpnay SHEET B P9-1 29-2 29-13 329-’0 4]
S a23Y N2 | SHERT po-1  33-2 30-3  30-4 6
30-5 30-6 :
lvssnaeanng AR TED ) Bo-1  32-? 2
vSH4a PAXDA] FiLTER P3 1
YShESENNAL BARP (Fu N4 : ]
T :
VAARES SNCEN FuUss 87t P4 : 1
RSN -“M LaseL 8 ]
VYL AT D4 L. LARE) 27 i 1
Vs KINL SEM. N, PLATE PS . 1]
PAMNW[ PART GODE.
ArrpSent 1S SRATHAESHLS

PART CODE—! STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | 3';-;3
RN WL AN TAP SCREW X 13 S-NI 2
ATPw AR N7 ARAS, TAP SCREW X 8 S=INCR 2

LRI B IT. LICK WASHER [INSIDE THOTHED, 4  A/M 2
TRAATE LD _ [ L RADHONE L
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PART NAME PART CODE l

ESCUTCHREOM ASSY |A4JUMRGO*9L -

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS FSYMBOUC QR EXPLODED VIEW No. | dTV)
MEGTEAAIDS FSCUTCHEON o L-A i
v<13258n04 BusH 1-D-1 1-D-2 1-p-3 1-9-4& 6
- ) 1-D-5 1-D-6
fuk2855H002 FRAME 1-3 1
VS765Y8002 SHEET h-g , i 1
VS86860003 PLATE 1-¢ : 4
B :

PART NAME PART CODE

°.W,B0APD 855V, [APTRMD59CA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | I
BNHEL 2 5N AN NJT M2.6,  BS-NI, THIN-TYPE : 2
ASPI3CNENN 1nn HEaD screw [termiT, M3 x 6 s-np L § 7
8SPPI00ANT Pan HEAD ScREw J(+1BIT, M3 X 6 PLASTIC 3
SWU265875 K TT. LNCK WASHER |INSIDE TOOTHEN,  2.64/%  S—IN 2
A WU3NA5SSW [T. LOCK WASHER |INSIDE TONTHED, 3 M/M  §-2Z¥ 5
rroROPOrDN eraMic cap, Pk 2pF 50V -0.25, +0.75PF 61 3 1
~rr8030reM CeoaMIc cae, PJ 3pF 50V ~0.25, +0.25PF [104 1
CeoRASIrPY CERAMIC CaP, PH 5PF 50V -0.25, +0.25PF [42 60 f 2
CCLRISONPH CEsavic cAP. PH  sPF 53V ~0.5, ¢3.5PF  E112  c£la0 ; 2
cceBasInem Cerawic cap, PH  apF 50y =D.5, ¢).5PF  [95 i 1
fCCROBONPH CERAMIC GaP. oH 8PF S0V -De5s #0.5PF  [71 ) : m
ccomricancy ceravic cap. CH  199F SOV =D.5, +3.5PF _ [&6 : 1
cocaroiepm FE=AvIc CAP. 1000F 50V -10, ¢13Z PH  [138 72 | 2
SCoRLOTKOM CErRAMIC caP. 100pF Sov =10, +19% 5L b19e | 1
ccon1s1cem Cemavic carp, 1500F 50y -12, +13% PH_ L3654 2|
cCoe151KoM ceravir cap. 150PF 50V =10, +172 St 155 B 5 1
rrenganeny CERAUIC cAP, 1957 Sy =13, #13% P P1sr  cpme 3 2
cocRr220K0M CERAMIC CAD. 220F 5% -1D, +12% PH 139 ces 74 . 3
“rzR721¢PY CERAMIC CAP, 220p¢ 50y -1, +13% PH 113 %:186 £53___Ce9 5

o _

- CoR221K0M cEramMIC AP, 229PF 50y -15, s13% 5L biaa ziss  cies | 3
cccrazoxen FEraMic caP. 270F 50V -1, +13%X PH L1272 ' 1
Cccnr7IRoM CERAMIC caP. 270PF 5Qy__ -10, +13% SL_ f184 : 1
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PART NAME PART CODE ]
P.W.BIA2D ASSY, |APTAMOSICA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | it
CLCRIINKPM cepauIc CcaP, 33PF 50v -10, ¢10% P4 [100 ?:12 55673 :.C% 4
CCCR3IGONCHM ceaamic cap. 39PF S0V -10, +13% CH __Eb5 ‘ 1
CCoBIYNKeM neravic cae, 39PF 50V -10, #10% PH 107 (185 2
rrra3e e ceraMIc cap, 390PF 53V -1, +13% S £49 : _ 1
fCrRATOKPY CERAMIC CAP. 47PF SOV -10, +13% PH 43 tat cse | 3
£eT847147Y CEIAMIC cAP. 470PE 59y -13, +13% SL 57 _ ]
FCCASS1¢NM TERAMIC CAP. 560PF 50V -10, #1322 SL  [55 1
TnCR%AK M cERamMIC caP. 63PF 50V -1D, +13% SL __L157 2159 2
crohg 2K nu CEAMIC CAP. B2PF 50V -13, +13% PH €37 cs2 3
R LR Rl cFeamMic rAP. 56PF spv -10, #1328 P4 (38 L
CEARI2MLY ELYT. capACITAOR 3IMED 6.3V rien_ fe? ‘ {’ 2
renngTAALX ELYT. CAPACITOR ATMED 6,3V £171 : 1
meaca7nrx FLYT. capaCITOR 47MED 1av L1489 L
CEADLENALX FLYT. fAPACITCR 10MFD 18V L1l9  £145 €80 5 B
SEADL 3 MX ELYT. CAPACITAR 100MFD 16Y L168 '
Setn2zor1x FLYT. CAPACITAR 2200 4FD 16Y E1s6 : Bl
-can3z0m FLYT, rAPACLTOR 33MD 16V kL7a 3 | 1
Smanaanag g FLYT. CAPACITOR | 330Men 15V Cia7 : 1
S sanarnaLx FLYT. cacaciTne 47ME0 15V L142 €176 €179 3|
rrarsuany LLYT. rasaciTOR 2. 2MED 25y £175 1
SEaegoalx FLyv. raceciTor 3.3MED 25y F129 142 2
fzarg T rivr, casaciroe 4. TMED 25y 131 C150 L 2
Fcrniare x FLyT. capaciTOR 2.879D sy 170 s1s2 L 2
PART NAME PART CODE
Dy VIPCIL 2SSy |AD THRMARGOA
PART CODE | PART, STOCK NUMBER PART NAME : SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. Sggn
cir a1 AN Y bLYT._CaDACITOR ) 59V C198  r135  Tles 1:2111 o
, ko3
T<nar e e heanrn rap, 22700t 50V -13, 137 3 197 1
(47T AT hEaaurs cap, 0.047% 0 5%y -20, +83% F  Ll65  cl8n  f1al  ciss T
Sk TR Fenauie cap, 9.347 %N 50V -20, #23% F__ [198 _$902 i 2
RS Al v Ao AmACTTAR 119908 50V -10, +11% 115 £121 €183 rer 5
rss .
Tt rn vt ae mARACITAR 3.01%D 53V -1, +13% £191 €102 €105 710a 4
, £ro9  rito civ1r w1z ||
| £126 126 136 £137
. L1aa ?cus Cl49  T154
L1so  ci72 €174 T19
| bio1 €35 c39 ;r,tfo
45 Ca6 40 £s9
£so E:52 €64 £75 “
. £77 €79 €81 £82
rg3 cas €8s LH6 |
Las a9 £o0 £o1
92 co3 Co4 £90
nadE22 e MYLAR CAPACITOR 2209PF 59y -17, +13% [1s1  £155 €195 ‘ 3
rouRI 73wy MYLA2 “APACITOR | 0.922MFD 50V -12, +12% £152 1
S0e3 et MYL A2 EAPACITAR | 9,733M6D soy -19, *+10% Cl1e6 2123 €125 5139 4
S3vRaTrCH lMyL22 capactyne 470N PF 50y -13, +10% 14 117 civa  £132
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PART NAME PART CODE ‘|

P.W. 30PN AGSY, |[APTRAMOS9CA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. 851';1
TRINTAONST RE CorL T4 T8 2]
TPINCHEN S 2F_CH1d I&] 1
Th100HAN3T PuFLT. [rs 1
T2100P0%AS PE TO1L LEY 1
TRIOCTONRS 2F o Lr 1
[T2100z0n6s 2F COTL L3 1
TE10C 70058 HE T L1 !
¥e1rLanos lIF' 1% i
T2I01AN2 28 llr—‘T Tis 1
T21auam g iTET rin 1
TALNMANT 4T iFT . 13 1]
[21nMADYSS (Fr il 112 2
T2 1n4innae <F cory k4 1
VELLLSENY sparEen 1
22 12unan STLETO SHFET 2
¥S 311 XN parn s 1
eYAETH 7 rAsX AL CABLE B !
ERUa RSt FoAXTrL CARLE A |
BRI hl-<2ap 41ec B2 _ 1
LnPEaErYY 11— a0 WERS 2 22 2
W 162 1LATEYY H1-A2 A0 wIRE Pl a0 2
B A LA ¢ HI-w28 W]OF 15 EIA 2
At aEecy e R ol ) 32 b

PART NAME PART CODF ]

N, ATERT PRy [ERTONAG A

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW N0 | {01,
S TET Y A1—a7AD WInE 4 !
AL 4] =22AD0 WIRF 14 1
R EIARS Rl R A S o 25 1
AL ETTET XY =22an [°F 23 1
w106 ] ~wWr A W[ as 13 31 o
v LT ARETEY {]-=12AD g RE 10 !
A A ([ =wWeAD WIRF L7 i2n 2
Jrels ey R HI-47 82 JIRE 7] 1
S ANETTIETYYX ‘szy_'.wp wlPT ko 1
[AOWAR IS S 4 Bl 1
TS 13 7 2
RIS P4 1
)RR XK HE-2iAD wlRE 11 1
RN A 1 4 —wiAe W[RE 15 1
L ALNLECL S U STRAMAEND WRE 5 ;17 2]
ZATLIARA X XTAL OSCTLLATOE 3 1
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PART NAME TART CODE |
D.W.BNBRD ASSY. [APTRYMO59CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | 3?51)
~ ps0 D4l D42 b44
45 46 D4t i)aa
3 . D49 n52 D53 26
. D8 L i
0)SS1A85XT SILICON DICOE  1S1185 VAM=100 VFEM=1.2 25MIN p51 :; 1
INIMZINSCE CZENER DEADE _ D7 1
[3azmz21nxe ZENER DINODE Mz31) NI-2ANC bsa 1
QIMANFA 17 AN ) Tar. ~ ANB1? 7-PIN BALANGCED-MOD. 1ce B 1
00¥CADN) AN 1.0 AN103 N-PANK £3901-0 1c3 1
234N7207RT e TAT205AP5,5W AUDID-POWEL-AMP ics N )
[T anseavay TRANSISTOR 2S86RY_2-RANK Ran 042 2
STAATIaYAN T2ANSISTIR 2SATL9  9-284K 137 038 2
NTANTRAY A TRANSTRTNR 2647331 -2ANK 25 Q32 3 2,
TCNRAOXRR TRANSISTNR Pscann 4, 8-24NK 3 | 1
ATEATIOvAR TANSTSTOR 2SCT1D C-ANK P13 a4 Q15 ool
| ; 017 020 022 |
1 o) 045
sTrnryavns TRANSTSTOR 2SC710 N-mavk i1t Q12 __ o018 6
- R 29 Q7
3TAOTANAE TRANSTSTR lpscras c,n-nank 23 :925 : 2|
2Tr0araYea ~ lrsevsgsTae 2sre0n  u-ravk P35 L
NTE g A TRANSTSTAR PSrossa  Q-rank pL9 931 033 934 | £
T bas 030 | (
PART NAME PART cmﬁ[
DL a RIARY AgCy, [raTpuagars !

PART CODE STOCK NUMBER | PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. ?,STQD
YTR Ay ) Taans 1T e 2511382 R-PANK ) : (341 Q43 : 2
AR IRA G TRANSISTNR PSC1969  XeD-28%¢ S 0s) : jl
TR avar TRANSTSTR 2502146 NO=RANK o) )
4TYNN25YOr _ _ lreawerstap IGN325 1), C~2ANK Na4 1
T34V AE TiANSTETOR 25K34  C,D-RANK 24 ? 1
ITEAYRAYAE TRAMSITTaR 2534 F-RANK 30 B 1
RN AR P mavaoy FrLM =, n.25u 10 NHM 5% F34 ks : 7
2778V X CARONY FILM R 0,25k 120 OHM 5% k29 kL] RE S LR'V“\ 4
SR RI S CAKI N FTLM R, .25 IX adM 52 ten  Rr23 _mi27 2137 . 12

R140_ R146  Pl6s6  R4T i

R54 R77 R8O 799
svsygcay | CANAIN FrLM ¢, 0.725W 19K N4M 5% : R118  R119 -fklzq 2175 [ 1

| R137  R13% "w31 R4S ‘

R92 98 ' |
CN2SY ITN4X CAveON FLIM R, N.25W 199K OHM 5% R50 ors g9 a6 4
128V J1nEX CARANN_FILM PR. 0.25wW 1M JuM 6% 120 Re7 2
2025V 121X LARANN FLLM R. 0.25W 120 OHM 5% R53 v
26vJ122X FILM R, 0.725% 12K NHM__ 5% RS7 5:179 : 2|
1925V J1R1X B FIL 3, | 0.25% 150 04M 5% 199 R138  Rs0 R72. _ 4}
AN25VILR7X rARROY FrLM R, N.25W 1.5k OHM 5% k27 R71 2
1729V 1153% TASANN FTLM PL D.25W 15K OHM 5% 70 274 Fd
un35yJ1R5% CAPRIN FILM R 0.25W __1.5M OHM 5% R93 . 1
KRELVRILERY Facsny FILM v, 0.25W 19K OHMM 5% R44 267 : 2
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PART NAME PART CODE
D.d ATARD ASSY, (APTHMOSICA —
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. | (oo
2025V 221X CARBON FILM R, 0.25W 220 DHM 5% R32 __R64 r83 iarn 4
2025V 222X lcaRAnN FILM R, 0.25w 2,2K OHM _ 53 2106 R126  _R142 2143 4
3N 25VvI 223X CARION FILM R, 0.25W 22K DOHM 5% R113 R129  R133 S I
P025VJ271X CAR3AN FILM R, 0,25wW 270 DHM 5% R175 _R36 2]
II5VIRTON CAPRON FILM R. _0.25W 2.7K DHM_ 5% R151 R152 R153 ;2154 6)
R155 R156 ;
P05V 1273X CAPRIN FILM R, 0.25W __ 274 _IHM___ 5% R129 :3 1 1
228V 2T4X CAR3TIN FILM R. D.25W 273K NHY 5% R11S 1
2725v22X AR3NN FILM R. 0.25% 33 NHM__ 5% P35 . 1
KRR TAEEIR. CARRON FILM R | D.25W 330 2HM__ 5% R100  R48 ®51 3 3
225V 372) CapanN FILM R, 0.25% 3.3K DHM 5% R145  R147  R172 i1
- RS2 R58 RS9
RT8 =04 XL
DASY )N rARHIN FILY R, 0.25w 33K O4M 5% R Pt1no  R116 R4l ; 3
1Y 2RV IILX CA230N FILM P, 0.25W 330 Q4™ 5% R159 1
S726y g 2N 5 FADSIN FTLM R, 0.254 39K OHM__ 5% R107 : 1
025V J4TOX Crenay FILM Q. 0.25uW 47 oHM 5% Ri1t  R112  R136 3
TNPSY 4T CARR N FILM P, D.25wW 470 0O4M 5% F103 R55 P86 H 3
1025y 477X CATRON FILM R, D.25W 4, TK IHM 5% 141 R40 R62 265 3
a1 285 '
1250 1473 SAT3N FTLM K. D.?5h  4TK UM 5% Flise  P11m  R49 ka2 4
N5V I4TAX CaRRON FILM R, J.75W 470K OHM 5% R31 1
2025y JeaTX CARRON FILM R, 0,25k 550 OHM 5% R105 2134 R46 hss 5
PART NAME l PART CODE ]
Dy g A VAT AGSY  [ADTRAMOSACA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. tamn
R63 : 1o
CIIEYISEYL Lapnoy FILM R, D.?%5w  5.4K 1H4M 5% ___R102 104 ®130 1M 9
k169 R5% RY4 Ros
koo
CNIEYIRATY CARRIN FILM R, D.?5w 55K NHM 5% P11t L )l
RELVDILIS rAR2AN FrIM R 0.754 68 NHM 5% R33 i ; 1
225V JeT% rARAN FILM b, D.25W A0 J4M 5% R122  R42 : 2
DO2GY 6NN . o rARRAN FILM R, | 0.2SW 6.%K_QHM ST R144 1
P78 62X CARRIN FTLM K, D.25W  ASK OHM 5% R117 1
AR TR LES U CARACN FILM P, 0.25W 820 NHM__ 53 RL35  R&1 ‘: 2
FI25y 470X CARRIN EILM R. D.254  B.PK OHM 5% R30 3 N 1
P AHAN S 301k M-XENE FILM R, 1/2h 330 OHM 5% R157 L
SRHAMISETR M-ONTOC FILM R, L/2w__ S50 OHM 5% o F37 3 ; 1
<PSNALAPNL SEMI-FIXED VR. 1K OHM _ B-CURVE V4 . . 1
MOANA1N2TY) . lsEMI-ETXED vu, 10K HM  3-CURVE Rvs RV T 2
495N 200 SEMT-FIXFD VK. 2K OHY_ B-CURVE Rv12 ‘ 1
“9nN32030 | SEMI-FIXFD Ve, 20K OH% _ B-CURVE Rv3 JV6 RVS 3
ConNARN4N] SEMI-FIXED VR. 200K NHM  B-CURVE vin H L
9O ANASNINL SEMI-FIXED VK, 500 DHM  B-CURVE RV11l 1
PRGNKGN?0Y SEMI-FIXFD VR, 5K _OHM  H-CURVE Rv2 RVE i 2
2D N3 1N SEMT-FIXFD V&, 190 OHM  B-CURVE vl )
X?ANJ1ROR M-DXINE FILM R. 2w 18 DHM 5% R150 : 1
73624900044 aF o7 ris ; : 1
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PART NAME pmmm:‘ I
P.W.87A20 2SSY. [APTAMD59CA
PART CODE STOCK NUMBERT PART NAME SPECIFICATIONS | SYMBOLIC OR EXPLODED VIEW NO. S;FEYD
CIMBLTINCH MYLAR CAPACITOR | 0.04TMFD S0V -10, +13% clo2  Cie2
£QMRATIXCA laviar capactTne | n.nesmEp Soy _ -1D, #13% f161
CowBgz2KCH Pviea cacACITOR 820nPF S50V -17, +13% c134
[~ ssayeamny TANTALUM CAP. 104ED 16y -23, 4233 Li27
fcsseatovne TANTALUM_C 4P, LrEn 25V 23, 42)% Clel €143
fSSE1RGwac TANTALUM CAP. 3. 9MED 25v -20, +23% E1s6 o 1
rS5E222%NE L TANTALUM CAP, 0.22¥ED asy =23, +2)% 58 c16  icrs 5
#~ £9n1 _
TT762r 0] TRIMMET Cap, £TS 1
v 7725000y T2IMMER CAP, cTe 1
£3745541 3% MECHLETLTER i EE 1
EEQnL TSNS M, XTAL FILTFR XF 1
1AL 510764 care 12 _
ERNANGET CANKE CnrL _ L20 121 ‘ 2
p\rwwm.u bE CaIL o i Ls ) 1
1137435285 et L3 } 1
LNAT 1874 boeas. Lin 18 2
1 53040241 FERan L22 123 L9 3
LEE acnn gy B PEAKING COIL Lie » 1
IrieTcRn g bE CarL L9 1
] canim vE FIL L1s is [ =
E ]
| e 0T Pl 0. Li4 1
TR eE £o L17__ i1e 124 3
PART NAME PART CODE l
C.3.1TIED ASSY, [29Tpugsana
PART CODE $TOCK NUMBER PAKT NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. '3:.:1)
1ot Sanke ToTL _ £ 1
VAn54S XA | o lmHiELn : B : 1
I 12180701 AT Sk !
CLERRANNA] AT SINK 1
0531 8000 WEAT SHINK 1
142740104 HEAT sTNv : )
4701 85790 " ER AL 8|
IR LIRS TERUINAL P 3 42
[ £4431 Cxn SHAT T JiMPER 1 | 1
444017 X002 SHORT JuMpER | i ; ?
AR S 1SHDAT JIIMPER i I3
W ALC XN S ;9»1”'-” JUMPER 2
[xss3amnat HEAT SHINK 1
BT arny PRUNTED W.BNARD | 1
9IRINANXT 56 MANTUM DIUDE NN-RANK h20 321 n22 h23 L1
25 n27 28 D29 ]
D31 n33 b9
1515124 T L2aNTUM DIODE 1532 VR=50VNO-RANK 25MIN 16 nz4 pae | 3
INTHPI5NXG SLITCON DIODE _ [6P25G 400V NO-3ANK na3 ‘ | 1
1IS¥A L 5K SILICON DIODE  MAISD  VE=1.7V,VR=35V NJ-3ANC 24MIN D13 D11 012 hia 29
is5 n17 D19
J D25 030 - bas |
bis n37 h19
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PART NAME PART CODE

P,W ANARD ASSY. [APTLDO61AA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. _8;:;
MAROL £ XN SHO? T JUMPER il E
MA401C XND2 SHNRT JUMPER 4
4440103003 SHNRT JUMPER . ! i
PTLNY61ADX PRINTFD W.RNARD o 1
LI NG2AEN LED LEDL 1
793140171 7 Lawp PLL P12 PLY PL4 6

PLS PLE ‘3
7779300709 PC JNINT, S R
PART NAME PART CODE ]

Yoo i AGSY, [ADTPUANTEA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR FXPLODED VIEW No. | 711
Srericyrty FLvT, naveCITOR 110M50 25y L5312 1
rETIR 2299 C) YT, CAPACTTNR k501 : 1
CKAR1T3N T B4V (AB, JeN1MEN 39V -3, #103% £ [504 3 1
SRR PUL Frresa1n car. N.I22MED 59V -2, +103% & 523 €506 2)
S A TA7EY IrErauic cae, N.061IMD s0v -20, +29% F  [595 1
R B TIeMINA 4,
PETSRRE Y P212T30 W.B7A30 !
350257 XS SILITON DICDE _|5P75G 400V NO-RANK 1591 DS02  DS03 psna 4
e T nAY ) PENEY NpApE Fz162  vo=14v  29MIN . . knsou = 1
RIARTARY) 7 ey Dnione PDS.HF  Se6-543V A-aNK £1502 ‘ 1
1TE A r oY TRAMST TR Psrgnn  r-oavk hs02 1
AT 4G TRAMSTSTAR 2SC9454 P -RANK 501 1
IRSELNE IR TAGRON FILM K, _1/2W 100 _0HM. 5% k503 ; 1
R AT ] FARRIN FILM =, V/2W 142K OHM 5% k575 1
Far2R 20X nAcanN FYLM o, 1/2% 2720 4™ 5% Rso1 1
212K 670X SAPGIN FILM B, /7% 47 NHM 5% k502 : 1
“y17k 071X carann FILM k. 1/2w 320 DHM 5% ksna  RS504 2
Sp A5 SEMT-FTXED yR. 507 NHM  3-CURVE kvsot 1
JEAN4N2N3Y FusE F501 1
277730 0nNng FUSF CAP s 2
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PART NAME PART CODE
P.A.8NARN 2SSV, |APTSRO1TAA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMROLIC OR EXPLODED ViEw NO. | B0 Y
TenRa1areN _cERamiz cap, K 1PE 50v -0.25, +0.25PF 504 1
CKNRINADFY __ITERAMIC (AP, Qe DLMED S0V -0y #103% F £513 1
TLHURIC3MXY CEPaMIC CAP, Q.01 MFD 53V -32, +31% €501 €502 2
WWAD1CXNN? _ISHORT JumPER U501 4502 2
ATSSIIL DY PRINTED We RI1ARD 1
2061 e T SE“MANTUM DTODE ND=-RANK pSN1  DS0? L 2
217510100 X CaRany Frim R, 0,75 120 JHM 5% k521 3502 2
ERRCIRILET Lasany FILM =, 0.25n 10K NHM 5% R573  R304 2
FEpN32970) SEMT-STXFR VA, 20K MM B-CURVE Rvsol : 1
12A1341720) LAy za1 ; 1
i'
I N
;
' T
o |
T
]
PART NAME PART CODE 1
Coa.0ti0 AeSy, 1D TCUR0n A
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMIOLIC OR EXPLODED VIEW NO. | 1)
T T T
LRUREETt PRINTEY W, A0AR D 1
RS RL PATALY G¥ITEM 51 1
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PART NAME

PART CODE

G LR RSy, ADTS )TDAR
AT CODE STOCK NCMRER PART NAME SPECIFICATIONS SYMHOLIC OR FXPLODED VIEW No. | 20V
et gyt | FACEON FIIM B, 0.25W 1K 4™ 5% p723 !
SR EARS SN I - SN T O A B N.25w 109K _“HM 53 R709 1
SaET Ty mAS N FTLM %, .25k 470 M 5% R717 1
NONT JE] X LAER i FILM P, .25 327 2uM 5% 722 1
R A RRER TACINY FIIM P 0 2.75w 10K 04M_ 5% R729 1
125U 174X CATTIY FILM B, D.75w 109K M 5% k702  B710  R72% . 3
vy 1moX TARATN ETLM P, J.25k  1.5K_04M 5% 2711 1
SRy )1 AY CARY Pl B D.25W 15K 04 5% k791 FTO? éR7'1"X 3
Sy ey LY rAUAN FILM K. N,78W 270 M 5% R714 . 1
YAy 270K ~ATITN FFLM R, De25W 7.2K OHM 5% RTINS 1
T LEY" CAD oM (LM R J.25m 27K M 8% P721 ; 1
SnaRy ATy 42338 ETLM R 0.75n 330 04M_ 5% F774 2715 ; ?
P25 TR FARAON FILM R Ja25W 3,3 M 5% sl 1
SRy Dy CARTN FTLM R, D.25% A.IK DHM 5% P08 R712  R719 | 3
YR EREEPEE LEVE= SWHITOH e] S5 ST 5“ 5

oo
PART NAME PART CODE "I

PeW.B3IAPH ASSY, |APTSWOT23A
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMROLIC OR EXPLODED VIEW No. | 310,
FOIRRTIKAM FERAMIC AP, 270PF 53y -12, +13% SL 702 1
CEFNGTNALY FLYT, CAPACIYOR 4TMFD 15V 705 Cl106 2
CEECARIALK FLYT. CAPACITOR 3.3MED 25v L7115 1
TFFRE4TTALX “LYT. MAPACTITOR 4o TVED 25V LT3t £704 ' 2
117V FLYT, fAPAGITAR 2.1MFD 50V S £7i3 ‘ 1
FTRARLN2eEY MY 43 CARACITOR 1000 pPF 20V —-12, +11% £703 ' 1
ORI NAvEY MY AC CAPACITOR D AIMD 53V -10, +1J3% Lrniz 716 . ' 2
TyARPAcnH MYLAR CAPACITOR DLL2MED 52V =13, +11% c710 ‘ : 1
CAMB1RAMEH AYL AR CADACTTOR | N,N15%T0 50V -1,y +13% 119 i 1
SAIR7 23N MYLAR CAPACITOR | 0,722MFD 5 -10y_+13% cril crv 3
RELE ] MYLEn mADACTTOR 0.033MED 50y 12, +13% cros. 1
R RRRL AN MYl 22 CAPACTTOR 821npe 99V -13, +13% £L107 1
t4T A0 TERMTNAL 26|
44010 %01 SN T gymMPER bl J2 2
AL XN SHB2T JUMPER Hé _ 1
FARDLO XN SHOAT JUMPER 3 Js 2
PT3W T 27X BRINTEN Wk AIARN 1
I 1ML YN T SEAMANIUM ATONE NO-RANK o 712 DpIBA ‘ 2
ISMAT ST i'%ll Iray n1a9e “a152 MI=1.7V,V7=35V NI-AANK 24418 DT K 1
JT AL aYAL TRANST ST K 2SA628  §=0ANK 704 3 1
ITC o anexX Ry ToANSISTNR 28r9nn  F-ANK 722 L 1
MTIO R TRANSTISTAR 2909454  P-RANK o )793 3707 ?
Th1yover TRANSISTIR ?SC1212 G-BANK 0731 1
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PART NAME PART CODE I
PaaaRDOARD ASSY . [APTSWOTAAA

PART CODE STOCK NUMBER PART NAME ‘! SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO. Useo
| Tswa7e80x fawrs') W ROARD B ]
SRELEVIAES) ) S1LERON DIODE  |IN#448  vRM=100V ND-RANK 251 Dpasz 253 nass 14

n2ss _ n25s  D2sT _ na2ss

D759 o26n D261 D262

n ; i :
| - 263 _n2es | %__

NAT IR TN RESISTM ARRY WRY251 APY252 | | 2

T S R
PART NAME PART CODE

Nt ey ATy, [a3 7799404
; - L oreD ik TV
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXFLODED VIEW NO. | j5p,
¢ . B i g : |
[~ T e . SLYT, FASACITER 4L TMED 25y £1 : N
T4 A MO0 D N : 1

) | - —_—

Srr7yaae Ay POIANTID W HIARD 1
bi"—'"[«’o]"!7 N —— . kY1 RN L l‘
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PART NAME PART CODE

P.W.ROAPD ASSY, |APTOS006CA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OK EXPLODED VIEW No. | J00
CHNTF1N2KM CEXAMIZ caPp, L6 c1s c25 tae 5
40 ? |
CBOLELNIKA CERAMIC CAP, C34 €37 2
f371F122KM CERAMEC CAP. B L) 1
3015 223K4 CERAZIC CAP. o] 1
CRUIEATINM CERAMIC CcAP, £3s co 2!
CRIIEATINY reravic cae, [36 1
SALBO2ATEM CEZAMIC CAP. PK 2 PE 53V -0.23, +0.25PF L35 1
A HE DI rERAMIC rap, ] 30F 50V -0.25, +0.25PF [2D : 1
nrLBOGOrpY CFR2MIC CaAP, PH 5 PF 50V -0.25, +3,25PF [1% : 1
CrnuI2nKes CFRAMIT CAP. 12pPF 50V -10, #13% PH_ [14 1
oo srkom CERAMIC CAP, 150F 59 -10, +13% PW__ [21 1
FLNER NP CEDAMIZ raP. 22eF 50y -10, #12% Pu__ EL2 | 1
rc)wvw;m CEDAMIC CAP, 220PF 50V -10y +10% PH L23 . 1
(R R IR craavin cap, £8DF 57V ~13, +1)% PH  [1D 17 2

T
craninrng CEZAMIC rap, 82PF 50V -13, #10% OH £s 1
ceapaTar | FLYT. CARACITOR 4TNED o3V re i
cTATINGA X FLYT. nAPACYTDC 10MEN 16V £3 r42 2
TEA90A X FLYT, rapaCITOR 33MEN L6YV 3 £33 1
7800100 X FLYT. GAPACTTOR 1MFD 50V 28 c3z Cal 3
<8103k k) cresdig cAD, 2,010 50V -10, +13% 3 26 c27 c29 I %
C<HE4TITE LERAMIL CAP, De04TMED 50V -23, *23% F__ [22 cs ‘ 2
C3vnl 1o s b2y a2 capAriToe 1000pF 50V -10, +10% o 1
PART NAME PART CODE ]

Danl TR 2G5y, [ARTASHNGMA
PART CODE STOCK NUMBER PART NAME SPECIFICATIONS | s¥MBoLIC OR EXPLODED VIEW NO. Usen
S AR G gu sy MYLAL CAPACETOR DL 15MED 51V -19, +12% L?l L
LTI MYLP CAPACITOR S67PF 59y 10, +13% 11 b
lrssrezovar TANTAL % CAP, 2. 224FD 35V -20, +20% o 1
TSSERv ) eng TAMTAL IjM (AP, D1 MFD sy o =20, +2)% C1 1
FT742 75001 To 1M cap, | k71 12 ) 5

| £CTs
LEISTCRIIS RE 7T L3 1
| E9p 2K kA2E oF rArL L! S
1 SARILNNTS RF CATL — L2 L
A R TERMINAL 2R
AAATTT NN SHNPT JUMPER 3
4401 XNY Y SHNOT JuMpFR 2
waanLr KNG lsHnaT _JumoEa ) - [
eTA80680Y PRINTEN W.ROARD ! L
NTTTRYOXD VARE-CAP, DIORE 1TT310 12V NO-RANK 26MIN ba ns ne . 13
PSNALGAXT SILICON DIONE  [IN4448  VYRM=109V NO-RANK . D1 nia n2 a7 I
_ 35} D9 :
N IMT ANGCE ZENER RINDE p3 ‘ i 1
: '

YIMAN 240PN | hn2anp 1c3 ; ooy
COMCATNNAT 1.0. [TA7310P D-PANK C30014-0 9-PIN 1c2 1
IFLL G2aN 1.C. PLLO2A(MNS D4 1c1 . 1
hTooTioxac [T2ANSISTAR 2SCTI0  D-RANK n2 Q3 Q4 55 4
2RISR GYY [TRANSISTNR PSCI0O  F-RANK o1 ‘ : 1

34



PART NAME 4[ PART (XIDE

P.w RNATD ASS APTOS00ACA

PART CODE STOCK NUMBER PART NAME SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW No. | Usep
GTNART YRN TRANSESTOR 250636  Q,R-R8NK A 27 Qe T‘ A
RNZRYIIN X CAPPON FTLM P, T De?5W 130 0HM 53 P26 1
225V 172 X CARAON FILM R, Ne25W 1K IHM 5% L5 azs ?
REANEREYY [ARRIN Epim o, 0.25W 19K 74M 5% k23 + |
[©y25v 14X _jeaRany Frum R, 0.25h 179K 'IHM 5% 17 Py L 3
FIPRYIINGY CARANN FILM R, De?5W LM THM 5% 3 1
NP5V UIe3x CARBON FILM R, D.25W 15K 4™ 5% Fia R22 z
2328yg220% CaR3nN EPLM R, | 9,254 MM 5% p1n P27 2
9025y )271¥ CAPRON FILM R, | 9,25 P2K O4M 5% 721 . 7%
SRRV S CAIRAN FILM Ko Ne28W Z,TK OHM 5% 12 i
H25¢N370X FAS30N FILM 2, Ne?25w_ 343K 04 Sk F1 R24 el
S126VJ47TX rARRDN FILM R, | N,25W 470 3HM 5% 14 216 P
SN26¢ 0472 CA2INN FILM R, Da?25%  4.TK OHM 5% ’a ‘
TI2EV.IATRY CavRIy FreM Ry, 0.25wW 7% NUM 53 P29 220
2I28V.S4TAY CARRON F11M R, Da?5W 471K 0% 5% }:/. @5 2
2VIEY JRA Y FARDON FTILM B, D.725W SLK MM 5% [ ] ‘ 1
277500601 X revany FYLM ¥, D.25W  A81 7HM 5% 2 Y
| ~osvgeary Fapnay FiLM R, N.?25x_ £.3K THM 5% 12 3 2
"125 1529 FARRIN FTLM i, N.25W 32 I4M 5% L1 24 2
R05NA 200 SEMT-FIXED vP. | 2K G4 A-CURYE v '
2D5M42 1)) SEMI-FIXED VP, POK THM A=CURVE Al RV2 2
TENTLADNEN 1.6.7, T4 ‘ _ ! 3
TANTLANIIN LeFaTe I\ : 1

PART NAME j PART CODE |
Dy, 3ANY ACSY, (AOTASGNATA
o i SPECIFICATIONS SYMBOLIC OR EXPLODED VIEW NO Q.VTY

PART CODE STOCK NUMBER PART NAME N S USED
LER Y RE-E3 _RF ofart r1 1
1210930737 [oF. e - - 2 !
To10MEINSS cF gt fra A
Ye11Lsront Jspacee .
K A511317 1% __pTAL_NSTTLLATOR r1 _ !
XASIL1DNIX XTAL OSCTLLATOR X2 1
XL5171002X XTAL NSCILLATDR D;"! 1
XCR1C1293X XTay OSC{LLATOR X4 : : 1
¥SXN 180N T ) XTAY SNOKET P ‘ 2
2220770742 V.r.o. ’LneK co Lo
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