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GENERAL DESCRIPTION

The model FT-101B/277B SSB Transceiver is a precision
built, compact high performance transceiver of advanced
design providing SSB (USB, LSB selectable) CW and
AM modes of operation. The transceiver operates at an
input of 260 watts SSB, 180 watts CW and 80 watts
AM on all bands 160 to 10 meters.

All circuits, except the transmitter driver and lnear
amplifier, are transistorized and composed of standard
computer type plug-in modules, permiting easy main-
tenance.

The transceiver is self-contained, requiring only an an-
tenna and an A.C. mains for home, portable or mobile oper-
ation. The transceiver may be operated from 100/110/
117/200/220/234 volts AC when appropriately wired
but is normally supplied for 117 volt AC and 12 volt
DC operation. The two-way solid state power supply
1s an integral part of the unit. Two power cords are
provided with the transceiver. Selection of AC or DC
power source is automatically made when the proper
line cord plug is inserted.

For mﬂl;ile operation a separate switch is provided on
the front panel to turn off the tube heaters while in

the receive mode. In this mode the transceiver draws only
(0.5 amp. less than your auto dash lights.

All accessories, such as VOX, break-in CW with side-
tone, 25 and 100 KHz calibrators, noise blanker, 10
MHz WWYV are built-in. In addition , dual VFO adaptor,
crystal control adaptor, speaker and clarifier are
integral parts of the unit. Provision is made for the
installation of 600 Hz crystal filter for the expert CW-
DX operator. The CW filter is selected automatically
when the transceiver mode switch is placed in the CW
position.

The entire transceiver weighs approximately 30 pounds,
s 13 1/2" wide, 6" high, 11 1/2" deep. Construction
is of heavy-gauge steel which provides an extremely
rugged package, virtually immune to the effects of
vibration and shock. ,

The SP 101P/277P. combination phone patch and ex-
ternal speaker, is a valuable optional accessory for base
operation. The unit features an elliptical type speaker
for high quality voice reproduction. Other -::npti-:::-néﬂ
equipment includes the FV-101B/277B external VFO
and mobile mounting brackets. '



SPECIFICATIONS

IFrequency  Range e neeennnd] 830 MHz amateur bands, (160 thra 10m)
10~10.5MHz Receive only

Type of Emission ... USB O or LSB ((selectable)
CW, AM

Power INDHE o SSRO2B0 Watts PEP
CW 180 Watts 50% duty cvele
AM 80 Watts
{ shghtly lower on 10 meters)

Larrier SUBBrESSION oo e ee e eee e eerereessessssisenn e, B0 db

Sideband SUppression oo B30 db at 1000 [z

spurions Radialion e Down 40 db or more
Transmitter Frequency -~Response ....viniscscceneneees. 300 Hz - 2700 Hz £ 3 dhb
Ihstortion Products G 3own 30 dbh or more

Antenna Output Impedance ..o, B0 - 75 ohm unhalanecd
[

Frequency stabilily ..o Less than 100 Hz drift in any 30 minuie period
SEMSIIVITY 1eeeee et 3 UV SIN 1O db

Selectivity e, 124 KHz al 6 db)

o | .
SSB. AM. CW
(4.0 KHz at 60 db) e
(
Ii

600 Hz at 6 db)

1.2 KHz at 60 dby =" [iter (option

Audio OUEDUL v i e 3 WY ALES

Power Consumplion ..o, AC Receive 45 Watts
Transmit 350 Watts Max.
U 12V Standby 0.6 Amp.
Transmit 21 Amps. Max.

DIRENSIONS v 10 120 wide, 67 high, 11 1/27 deep

WEIBTL o et ADDTOX. 30 Pounds



INSTALLATION

General ;

The transceiver 18 designed Lo provide & complete
single unit instatlatton for fixed, portable, or mobile
aperation.  Two prewired plugs are furnished  with
the unit for AC or DC voltages operation. This
system  provides the flexibility  required Tor various
mstallations  and  allows rapid change from Hxed to
mobiie operatton.

Base Station instailation :

The transceiver ts designed for use in many areas of
the world using supply vollages that may differ from
the operators local supply voltage. Therelore, hefore
connecting the AC cord to the power outlet, be sure
that the voltage marked on the rear of the transceiver
agrees with the local AC supply voltage.

CAUTION
Permanent damage will result if improper
AC supply voltage is applied to the trans-
ceiver.

The transcelver should he connected to a good ground.
The ground lead should be connected to the terminal
marked GND located on the rear panet of the trans-
CEIVET,

Mobile [nstallation ;

The transceiver will operate satisfactorily from any 12
volt negative-ground  hattery  source by connecting
the DC power cord to the rear panel receptacle.
For under-dash mounting, a spectal mounting hracket
is available from vour dealer. A location should he
selected clear of heater ducts, No special mounting pre-
cautions need be observed i adequate venutation space
is available. A mintmum of two inches of air space
ahove the cabinet top and on all sides is recommended
to aliow proper air flow around the cabinet. hever
stack other units above or below the cabinet since the
accumulated heat from both units could cause perma-
nent damage.

The transceiver requires an average of 14 amps on
transmit and 20 amps on voiee peaks. The fuse 1n the
DC power cabte should he rated at 20 amps. When
making connections to the car battery, be certain that
the REID lead 15 connected to the positive (+) terminal
and the BLACK lead to the negative () termmnal of
the battery. Reversed connections could permanently

damage the transcetver. The BLACK dead should run
chrectly 1o the negative terminal of the battery, Using
the car frame as a negative connection or connecting
the positive lead at a poimt such as the wenition svieh
places the devices creating noise in the same current
path as the transceiver and faills to take advantage
of the fitering action of the battery, The power cable
should he kept away from gnition wires and bhe as
short as possible o mimmize voitage  drop  and o
provide a low impedance path from the transceiver to
the hattery.

Prior 10 operating the transceiver in a mobde instalia-
tton. the voltage regutator setting should bhe checked.
in many  velucles, the voltage regulations 1s very poor
and 1 some cases. the regulator may be adjusted  for
an excessively high charging voltage. As the battery
and regulator age, the maximum  voltage while charg
ing can increase to a very high level which s in
mrious to the hattery and could cause damage o the

FFANSCeIVeT.

The transcetver 18 designed to operate from a source
voltage range of 11 to 14 wvolts. It 18 necessary to
carelully set the repulator so that the highest charg.
mie voitage does not exceed T4 volts. The transceiver
should be switched “OFFY when vehicle 18 started
to prevent voltage transcients from damagimg power
supply transistors.

Antenna :

CAUTION
Never {ransmit without having proper
antenna or dummy load connected to
the transceiver

The transceiver 1s designed for use with resonant anten
na having an impedance 50 - 75 ohm resistive Inad,

The antenna is usually the most critical part of 2
station mstallation. Results both in receiving and trans
mitting will depend on how well the antenna is installed
and adjusted. Any of the common antenna svstems
designed for use on the high (reguency amatear hands
may he used with the transcerver, provided the mpul
impedance of the antenna system 18 within the capa-
hility of the transcetver prmatching network {HO-7h

ohms).



If a tuned open wire transmission line, or a long wire For mobile operation, most of the commercially availa-

antenna is used, a switable antenna tuner must be used ble antennas on the markei will give good results with
hetween the antenna and the transceiver to prmld:? an coaxial cable 15 securely grounded to the chassis. of
impedance maich between the unbalanced coaxial out- the vehicle at the antenna mount. Adjust the antenna
put of the transceiver-and the halanced open-wire feeder length carefully for minimum SWR after installation,

or long wire.
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MICROPHONE COMNECTION

WARNING

SERIOUS DAMAGE MAY RESULT TO THE INVERTER TRANSISTORS IF POWER PLUG OTHER

THAN THOSE sUPPLIED WITH THE UNIT ARE UTILIZED.
CINCH .JO_HE% OR OTHER SIMILAR U.S.A. VERSION CONNECTORS WILL FIT, HOWEVER THE
PIN NUMBERING SYSTEM IS DIFFERENT.



FTV-650
(6 METER TRANSVERTER)

The FTV-650 transverter is supplied with a 6.3 Volis {2778 transceiver, the modifications -shown. must be

heater and bias supply for use with other equipment accomplished prior to interéonnection of ‘the units:

When the FTV-650 is used in conjunction with FT:101B
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CONTROLS AND SWITCHES

The transceiver has been specifically designed for ease
of operation and versatility. All controls have been
preset at the factory. Several of the controls are
unusual in operation, and improper adjustment may
result in signals of poor quality. The various front

(1) VFO Select Switch :

This switch provides selection of the companion FV-101B

external VFO or two fixed crystal oscillator positions.

Normal operation of the transceiver VFO requires that

the switch be placed in the “INT" position.

INT-- FT-101B/277B VFQ controls both trans
mitter and receiver frequencies.

RX EXT--FV-101B/277B EXTERNAL VIO controls the
receiver frequency and the FT-101B/277B
VFO controls transmitter output frequency.

TX EXT--FV-101B/277B EXTERNAL VFO controls the

transmitter output frequency and the FT-101B

{277B VEQ controls the receiver frequency.

FV-101B/277B EXTERNAL VFO controls

both transmitter and receiver frequencies.

EXT--

CHI, CHZ--Provides crystal control of the transceiver.
Proper crystals must be installed on PB-1344
crystal oscillator board, for crystal controlled
operation.

(2) Mode Switch ; (LSB-USB-TUNE-CW-AM )

The mode switch is a five-position switch. This switch

15 used to select the mode of operation: LSB, USE.

AM, CW, or TUNE position. In the AM, CW and

TUNE positions, a separate crystal is used to shift the

carrier frequency into the filter passhand.

'

(3) RF GAIN/AF GAIN :

panel controls and their functions are described in the

following section. Be certfain

that "vou understand
thoroughly the function of each control before operating
the transceiver.

The RF GAIN/and AF GAIN controls are mounted
on concentric shafts. RF GAIN control ( lever control )
varies the gain of the receiver RF and IF amplifier.
Maximum sensitivity Is obtained with the control set
at 10 { fully clockwise).

The AF GAIN control {(round knob) adjusts the audio
output level at the speaker and phone jack. Clockwise
rotation increases the audio output.

(4) Tuning Knob

The tuning knob located directly below the main dial
window in combination with the band switch determines
the actual frequency of operation,
The VFO drive mechanism consists of a precision
spring loaded split gear system in combination with
a planetary drive unit to provide zero backlash at low
tuning rates. Each revolution of the tuning knob results:
m a frequency change of 16 KHz as indicated on the
skirt surrounding the tuning knob,

(o) BAND Switch :

The band switch is an eleven-position switch used to
select the desired band for receiving or transmitting.
The band indication is color coded to guide the opera-
tor selecting in the proper frequency scale for each band.



(6) CLARIFIER :

The clartfier control provides a means for tuning the
receiver frequency 3 KHz to either side of the trans-
mitting frequency. Thus, it is possible to set the piteh
of the voice you are receiving to the most readable
point  without affecting vour transmitting frequency.
Its use is particularly valuable in “net™ operation
Where several participants may be transmitting slightly
oAl frequency. The clarilier control may be switched
off and the receiver locked to the transmitting frequency
by setting the clarifier control to the OFF position.
Normally, vou will want to keep the clarifier it the
OFF posttion until the initial contact is made. The
clartfier control mayv then be used to zero-in and ecorrect
the any drift on the received signal

(7)) PRESELECT ;
This control pretunes the signal circuits for both trans-
mit and receive. The preselect circuit provides continu-
ous permiability tuning throughout the frequency range
of the transceiver.

(8} MIC GAIN/CARRIER ;

The MIC GAIN/CARRIER controls are mounted on con-
centrie shafts. The carrier contro! ( lever control) varies
the amount of the carrier in the CW, AM and TUNE
modes of operation.

The MIC GAIN contral ( round knob) varies the audio
level from the microphone amplifier stage. The control
has sufficient range to permit the use of any high
impedance crystal or dynamic microphone. Both controls
have maximum gain with the control set at 10 (fully
clockwise).

{9) PLATE ;
Tunes plate circuit of the final amplifier.

(10 LOADING ;
Tunes the output circuit of the pl network to match
antenna and feed {ine impedance.

(A) POWER
Main switeh turns transceiver “on” for both _AC and
DC operation.

(B) HEATER

With this switch in the down position, the transmitier
tube heaters are turned off, Thhs reduces battery dramn
to (0.b amp and thus permiis long periods of listening
withoutt excessive battery drain. Pushing the rocker
switch to the upper position provides supply voltage
to the tube heaters. After a 30 second warm-up, the
transmitter 15 ready for operation. This switch operates

—_—

in both DC and AC modes,

(C) MOX-PTT-VOX

This shide switch selects desired transmitter mode for

both microphone and key operation.

MOX-(Manual transmit switch position )

Locks transmitter “ON" and must be returned
to PTT position for receiver recovery.

PTT-(Push-to-talk )

Locks transmitter “ON" when microphone switeh
18 depressed. Receiver recovers automatically when
mictophone switch 15 released.

VOX-(Voice operated transmit or break-in CW operation )
This switch position allows the operator to ac-
tuate the transmitter by simply speaking into the
microphone. Recelver recovers automatically when
the operator siop speaking.

For hreak-in CW, the VOX system will actuate
the transmitter each time the kev is depressed,
recelver recovers cach time key 15 released.

(D) NB (NOISE BLANKER)

In upper position, the noise blanker is placed in the
circuit and ebminates noise pulses caused by auto
1gnItion.

(it) RIF ATT (RF Attenuator)

This switch provides insertion of a 20 db attenuator
in the incoming signal path to minimize cross modula-
tion which may be caused by extremely strong iocal
sigmals.

(F) 25 KHz/100 KHz { CALIBRATOR)

The 100 KHz crystal oscillator is used 1o calibrate
the receiver. In the 25 KHz position, the 25 KHz
multivibrator generates a marker signal at each 25
KHz point on the dial. Clarifier control must he in
the “OFF" position when setting calibration.

(G) PHONE

Headphone may be inserted in this jack for private
listening. The internal speaker is disconnected when
the headphone plug is inserted. Any high quality head-
phone may be used.

(H)y MIC
Microphone Jack. Four pin connector is used for micro-
phone mput, and push {o talk relay actuation.

(1) METLER
Selects the meter mode to read PA cathode current ( 1.C.),
relative power output (PO), or ALE feedback vollage.



REAR APRON CONNECTIONS AND CONTROL
(h)(g)tXe)eKaXb

&dlam
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) W [um | |WWE‘
(2) AFIN : (i) (j) (k ) (m) {n]. (p) (q) (r) (s)
Audio input jack for auxiliary station equipment. An
FM detector unit, or a high level microphone, may be
applied at this point for audio output from the trans-
ceiver speaker. (i} GND -

(b)y IFF OUT ;
3180 KHz IF signal is available from this jack for

use with other station equipment such as panoramic
adapter , etc.

ey SP

Audio output is provided at this jack for an external
speaker. Output impedance is 4 ohms and the internal
speaker will be disabled when plug is inserted.

GekyeiEr R
This jack may be used for external actuation of the
transmitter, As an example, a foot switch may be

inserted into this jack to provide remote control of the
transmitter PTT relay.

(e} PATCH :

Speech input terminal for phone patch connection.
Impedance is 50 K ohms.

(fy AUX :
This jack is connected to the receiver output ( 4 ohms )
to be used for phone patch or other use.

(g) FAN :
Power outlet for cooling fan.

(h) P.O. ADJUSTMENT;

Meter sensitivity adjustment for relative power output

indication.

(1) RF OUT

Signal frequem;}-' output from the driver stage may |
be obtained at this jack for use of optional equipment,

such as the FTV-650 6 meter transverter.

Ground connection.

(k) LAMP FUSE:
This lamp fuse protects the RF amplifier transistor from

damage which may be caused by extremely strong local
signal,

(1) RCV ANT:
Other receiver can be used through this Jack,

{m) ANT ;

Coaxial connection for antenna.

(n) ACC:
Accessory socket. Provides access to transceiver operat-
ing wvoltages and relay contacts at this outlet.

(p) KEY ;
Key jack for code operation.

(q) EXT VFO:
Connections for external VFO.

(r) FUSE :
Fuse holder requires 5 amp fuse for 117 volt or 3

amp fuse for 220 wvolt operation. D.C. power cord
fuse 20 amp.

(s) POWER ;.

Power receptacle. Both AC and DC cables are supplied.
(t) TONE

Sidetone output for additional receiver if used.

(u) A-TRIP

Anti-trip input from additional receiver if used.

_— R —



OPERATION

The tuning procedure of the transceiver is not
complicated, however, care should be exercised

when tuning to msure peak performance of the equip-
ment. The following paragraphs describe the procedure
for receiver and transmitter tuning.

INITIAL CHECK

Before connecting the transceiver to a power source,
carefully examine the unit for any visible damage. Check
that all modules and ervstals are firntly in place and
that controls and switches are operating normally. En-
sure that voltage specification marked on rear panel
matches the supply voltage.

FREQUENCY SELECTION

The mam tupning dial is color coded with the band
selector switch for proper frequency read out. When
band selected is marked in Red, the operator reads the

Red numbers on the main ftuning dial. When for

example the band selected 15 marked in White on trans-

ceiver front panel, the operator reads the Black numbers
on main tuning dial.

The mam tuning dial is marked irn 25 KHz incremenis
between each 100 KHz segment. This provides a
course frequency setting within the band. The dial skirt
surrounding the tuning knob is marked in 1 KHz in-
crements and provides for fine settings of the trans-
ceiver operating frequency.

Followmg the example shown, familiarize vourself with
the relationship of main and skirt dial frequency read-
out.

RECEIVER CALIBRATION :
Preset the controls and switches as indicated

VEQ Selector ... INT {internal)
MOX-PTT-VOX ..o, . PTT

POWER ........cccccocoeeeeee. ON (upper position)
RE GAIN . Maximum

AF GAIN L. As required

BAND ... vvviiiccieev e, Desired band

MODE ..o Desived mode
TUNING 100 KHz point
PRIESELECTOR ............... Desired band segment
CLARIFIER ..................... OFF

RFE ATT ...cccoocvriveveeeee.. OFF

CALIBRATOR .................100 KHz

To calibrate, set the TUNING control to the 100 KHz
pomnt on the dial nearest the desired frequency. Tune
the preselector for maximum “S” meter deflection. Tune
the transceiver to the 100 KHz calibrator signal for
zero beat. Two signals may be heard near the 100
KHz potnt. One of these is a signal leeding through
the IF stages, Always calibrate to the stronger of
these two signals. To calibrate, hold tuning knob firmly
at zero bheat point and rotate skirt vernier dial to
zero position. The skirt vernier dial surrounds the
tuning knob and is held in position by a friction
locking device, This dial is easiiv movable by hand
but will retain its position after calibration. The trans-

cerver must be calibrated when changing mode of opera-
tion of L5B, USB., AM or CW,

Switch the ecaitbrator to the 25 KHz position and note
that the calibrator signal can be heard at every 25
KHz point. The calibrator switch should be in the
OFT position in normal use of the transeeiver.

For bands 40-20-15-10A-10C read Black scale on main
chal. Setting shown in the example would then he 148
KHz pius the starting band edge {requency in MHz.
For example, on 40 meiers the [requency would be
V.14 MHz, On 20 meters, 14148 MHz, etc.

For bands 163-80-10B-10D read Red scale on main dial.
Settings shown in the example would then read 648 Kliz
For example, on 80 meters the frequency would he 3.648
MHz, on 103, 28.648 MHz, ete,




TRANSMITTER TUNE-UP

The following tune-up procedure must be performed
prior to selection of desired operating mode, LSB, USH,
CW, or AM. See paragraphs relating to the specific
mode after basie transmitter tune-up.

Connect dummy load or matched antenna to the coax-
1a) fitting on rear apron, and preset controls as follows :

POWER .., OFF

HEATEEK ............ ON

MODE e, TUNE

CARRIER ..., ( (fully counter-clockwise)
BAND e, Pesired band

TUNING e Desired frequency
PRESELECTOR ............... Desired band segment
PLATE .., N Desired band segment
LOADING .o, To position shown in table
METER v IC

VIFO SELECT ............... INT

MOX-PTT-VOX ..oooeso o . PTT
LOADING POSITIONS

BAND LOADING
L TR 51/2
20 e 3 1/2
1D e 3
10C ...
10D e g

NOTE « Loading positions are nominal. Slight variations
from positions shown are to be expected.

With the transceiver turned on, allow 60 seconds for
warm-up of the transmitter tubes. Be certain that
accessory plug 15 1n the accessory socket. The heater
voltage to the final tubes is supplied through pins 1
and 2 of the accessory plug.

Set the " MOX-PTT-VOX " switch to MOX position, Meter
will now read Final Amplifier resting cathode current,
This should be set at 50 mA with the BIAS control
located under the top cover near the rear of the set
Switch the meter to ALC position and adjust ALC
control under the top cover for full scale deflection

of the meter. Return meter switch to 1C position and
“MOX-PTT-VOX" switch to PTT position.

PRE-TUNING
1. Adjust "PRESELECT" for maximum receiver noise
level,

Z. Place "MOX-PTT-VOX"” switch “"MOX" position,
3. Rotate “CARRIER ” control arm until meter rises
just above normal idling current. { 60 mA )

4. Adjust “PRESELECT" for maximum meter reading
( Caution: if meter exceeds .1 (100 mA), reduce
“CAKRIER "}

. Rotate "PLATE" control for minimum meter reading.
{ Plate Dip) |

6. Return "MOX-PTT-VOX" switch to PTT position.

N

The transmitter is now pretuned to the desired frequency.
Final peak tuning is accomplished by carefully following
the final tuning procedure.

FINAL TUNING

Final peak tuning utilizes the meter relative power
output position ( P.O.} At full transmit power the meter
will read approximately one-half to two-thirds full scale
into a matched antenna load. ¥ during final tuneup
it 1s noted that the meter indication exceeds full scale,
discontinue tune-up. Off scale meter indications are the
result of reflected REF due to high VSWR and correc
tive action should be taken before attempting [inal tune-

up.
CAUTION

Exceeding the time limits noted during

final tuning may result in destruction of

final output tubes.

1. Set meter switch to P.O, position, rotate “ CARRIER *
control arm fully clockwise to position 10. '

Z. Momentarily set “ MOX-PTT-VOX " switch to “ MOX "

{10 second maximum), and rotate * PRESELECT™
control for maximum meéter reading. Return “ MOX"
to PTT position.

3. Momentarily set "MOX-PTT-VOX " switch to “MOX "
{10 second maximum) and increase or decrease

“LOADING™ control for maximum meter reading.
Return "MOX"™ to PTT position,

4. Momentarily set " MOX-PTT-VOX " switch to “ MOX ”
(10 second maximum) and increase or decrease
"PLATE" contro! for maximum meter reading. Re-
turn “MOX" to PTT position.

. Repeat steps 3 and 4 uantil maximum meter reading
15 obtained.

]

10—



The transmitter is now tuned for maximum output.
Return "CARRIER™ control arm fully counter-clock-
wise to zero position. Return meter switch to IC posi-
tion and MODE switch to desired operating mode.

NOTE: Moving the "MOX.PTT-VOX" switch to the
"MOX™ posttion in the above steps may be
eliminated by simply operating the microphone
PTT switch when microphone is attached to
the transceiver.

SSB OPERATION

Alter compietion of tuning, set MODE swiitch to LSB
or USB. Set the METER switch to ALC position. Set
the "MOX-PTT-VOX" switch to the PTT position and
advance the MIC GAIN control until the meter kicks
down to midseale of green colored portion when speaking
normally Into the microphone,

Set the "MOX-PTT-VOX" switch to VOX position.
For VOX operation, adjust VOX GAIN potentiometer
under the top cover until voice actuates the trans-
ceiver. Set the ANTITRIP potentiometer to the mini-
mum point to prevent the speaker output from tripping
the VOX. Do not use more VOX gain or ANTITRIP
gam than necessary. Adjust the DELAY potentiometer
under the top cover for suilable release time.

NOTE : When meter is set to IC, voice modulation
peaks will indicate 150-200 mA. Actual peak
i:;urrent, however, is approximately 2 times
the indicated value.

CAUTION

CARE must be taken to avoid an excessive
drive to prevent spurious radiation. Maximum
key down current should be kept within 330
mA for the bands under 15 meter and 280 mA

for 10 meter band.

CW OPERATION

Upon completion final tuning, msert key plug in jack
marked "KEY ™ on rear apron of the transceiver. Power
output from the transmitter 1$ determined by the
"CARRIER" control arm position. The operator may
setect any power output desired by simply rotating
the “CARRIER™ control within the limits of its range .
from zero to ten.

The transceiver may be operated manually or break-in
by setting the " MOX-PTT-VOX " switch to either MOX
( manual ) or VOX (break-in) for the desired mode of
operabhion.

NOTE : Insertion of the key plug automatically dis
connects the hias supplv to the PA tubes,
therefore, with the key plug inserted Final
Amplifier bias current will not be indicated
whent meter is m the IC position.

AM OPERATION
AM operation of the transceiver is accomplished by
setting the MODE switch to the AM position and

mserting the proper amount of “CARRIER"” with the
“CARRIER” control.

After completion basic transmitter tune-up, place the
MODE switch in the AM position and rotate “ CARRIER ™
control arm until meter reads 15150 mA) in the IC
position. While speaking into the microphone normally,
increase  MIC GAIN until the meter indicates very
slight movement with voice peaks.

Care must be taken in adjusting MIC GAIN control
to assure that the "CARRIER™ control arm is not
rotated causing an increase in “CARRIER" level. Do
not exceed 15{150 mA ) meter indication during AM
operation or destruction of the Final Amplifier tubes
may result.

CAUTION

On the 160 meter band, maximum platé current
should be kept within 140mA to avoid spurious
radiation when it is operated on the frequen-
cies between 1820 KHz and 1900 KHz.



The block diagram and the circuit description that

this transceiver.

CIRCUIT DESCRIPTION

follows will provide vou with a hetter understanding  of
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TUBE & SEMICONDUCTOR COMPLEMENT

HF Unit PB-1181(A-7)

Q1
Q2
(3
Q4
Qo

HIGH FREQUENCY IF Unit PB-1180 (A-2Z)

Al
QY

REF amplifier
kecelver 1st Mixer
Transmitter Znd Mixer

Local oscillator
Buffer

Transmitter 1st Mixer
Recerver 2nd Mixer

LOW FREQUENCY IF Unit PB-1183 (A-Z)

Q1
Q2
Q3
34
Q5

IF amplifier
[ amplifier
[F amplifier
AGC amplifier
S meter

MODULATOR Unit PB-1184 {A-Z)

al
32
Q3
Q1
Q5
o%

[F amplifier

AM modulator
USB oscillator
LSB oscillator
CW-AM oscillator
Buffer

AUDIO Unit PB-1315(A-Z)

Ql
Q2
Q3
{4
(5

MIC amplfier
MJC. amplfier
Emitter follower
VOX amplifier
Ketay control

35K 40M
2SKI9GR
25C7T84R
ZHC372Y
25C373

25C372Y
SSKAUM

2S5K19GR
25CTE4R
CA3053

2nCR280Q
25CR2E0Q)

2SK19Y
2S5C372Y
25C372Y
25C828P
25C372Y
25C372Y

25K19GR
25C372Y
2oC372Y

TA7042M

2SK19Y

Q6
Q7
Q8
Q9

Relay control
CW side tone osc.
AF amplifier

Pre amplifier

VIFOQ Unit PB-1056 (A-Z)

Q1
Q2
(3

VEQ oseillator
Buffer

Amplifier

NB Unit PB-1292(A-Z)

G
Ay
Q3
()]
Q5
L6

IF amplifier
~IF amplifier
Norse amplifier
Noise amplfieri
Noise amplifier
NB gate control

FIX Unit PB-1344A-Z)

)

Crvstal oscillator

REGULATOR Unit PB-1314 {A-2Z)

1
Q2
@3
Q4

100kHz eseillator
I'lip Flop
Marker amplifier
Regulator

MAIN CHASSIS

V1 Driver tube
V2, V3 Final amplifier
(1, Q2 DC.DC covertor

1 -

[ Yy

25C373
250373
ANZ214
250372Y

25KI9GR
25K19GR
25C372Y

25C372Y
2SKISGR
25K19GR
25CT84R
25K19GR
25C372Y

25K19GR

200CT30Y
MEC-6020
2sC735Y
MEC-6U30A

12BYTA
HISEC x2
25B206x2



The transceiver has adopted computor tvpe plug-in
modules. These modules are; High frequency umt, High
frequency IF unit, LOW [requency IF unit, Audio unit,
Modulator unit, Noise blanker unit and Power regulator
unit, In addition, the VFO unit, Crystal oscillator unit
and Rectifier unit are bult-in te the main chassis,

(1) HF UNIT (PB1181B)

This module contains the receiver RF amplifier, receiver
Ist mixer, transmitter 2nd mixer and heterodyne oscil-
lator circuit. The signal from the antenna coil is fed
to the gate of Ql (field effect transistor 3SK40M)
through terminal 8 of the module.

The AGC (automatic gain control) voltage which s
obtained from the low frequency IF unit, is applied
to the gate circuit of Ql from pin 9 to control the
gain of this stage. A manual RF gain control on the
front panel is connected to the source of Q1 through
pin 10.

Signal output from the QI is then coupled to the
receiver first mixer Q2, 2SK19GR where the incoming
signal 1s mixed with a signal from the heterodyne

oscillator Q4. 2SC372Y through the buffer stage Q5.
25C373. The produet of the first mixer is applied from
the pin 17 to the high fréquency IF unit

Transmitter signal is fed to the base of transmitter 2nd
mixer Q3, 2SC784R from pin 13. The signal from the
heterodyne oscillator is applied to the emitter of the
mixer Q3, through the buffer stage Q4, 25C372Y. This
arrangement converts the high frequency IFF signal to
the desired transmitting frequency. This transmitting
signal is fed to T102Z through pin 11. The gate circuit of
the receiver mixer Q2 15 disconnected n transmit by
diode switch to avoid the lowering the Q of the circuit.
Crvstal sockets and all coils are mounted on the main
chassis.

(2) HIGH FREQUENCY IF UNIT (PB1180B)

The module contains the transmitter first mixer QI,
2SC372Y, the receiver second mixer Q2, 3SK40M,
and 5520 to 6020 KHz bandpass network. The signal
from the receiver first mixer is fed to the gate of the

VR Q2 Qs Qs Qu

mixer through the bandpass network L1, L2, and L3,
from pin 15. VFO voltage is also applied to the 2nd gate.
of Q2 from pin 11. The signal is converted to 3180
KHz low frequency IF and fed to the following stage
from pin 3 through an output transformer T112A. On
transmit, the 3180 KHz signal is fed to the base of
the mixer, from pin 5. A 14 MHz trap coil T113 is
connected in the base circuit of Ql. The VFO signal
is fed to the emitter of the Q1 which produces the
5520 to 6020 KHz high frequency IF signal. This
signal is fed to the following stage from pin 16 through
the bandpass network.

T 124 Qs TC:

ST

=)

BANDPASS NETWORK CHARACTERISTICS



(3) LOW FREQUENCY IF UNIT (PB1183B)

This module contains the low frequency IF amplifier,

crystal filter, detector and AGC/S meter circuits.

On receive, a 3180 KHz signal from the noise blanker

circuit is fed to the gate of Q1 2SK19GR, FET from pin
15 of the module.

D1-D4 are diode switches which select the cry's.tal'

filter for SSB or CW reception. The 600 Hz CW
hlter XF-30C is an optional feature available at additional
cost from your dealer. The diode switch selects the
CW filter automatically when the MODE switch is set
to CW position. This control voltage is derived from
pin .9 and 12. The signal from the crystal filter is fed
to the base of Q2, 2SC784R and is amplified by Q2
and Q3, CA3053 integrated circuit. The gain of these
two stages 1S controlled automatically by the AGC
voltage derived from AGC amplifier Q4, 2SC828Q.
The gain is also controlled manually by the RF 'gain
control on the front panel.

The output from Q3 is fed through T109 to the ring
demodulator D8-D11 for CW and SSB reception. The
carrier signal is fed to the detector from pin 5. The
carrier signal is balanced by VR1 to obtain minimum
distortion and also to avoid S-meter reading which
may be influenced by the carrier oscillator signal. The
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2175, 3

FREQUENCY {KHz)

CHARACTERISTICS OF SSB/CW FILTERS

AM signal is detected by D7, 1S1007 and fed to
the audio amplifier stage from pin 4 through the MODE
switch. The detected audio signals are connected to
audio amplifier unit from pin 4 (AM) and pin 6
(SSB & CW) through the MODE switch on the front
panel and the pre-amplifier.

D5, 181007, D6. 1S1555  AGC rectifiers drive the
AGC amplifier Q4. The emitter of Q4 controls S-meter
amplifier Q5, 2SC828Q .

On transmit, the signal is applied to the gate of QI
from pin 15. It is then amplified and passed through
the crystal filter. The output from the crystal filter is
applied to the high frequency IF unit from pin 10.

r XFA0C .
| 'L CW l; ;
irna L3 L ]
i |
Ija' —— ; — _."I.I'."E-"-.'_E.-"....-‘n_ —* ﬁ. _.,_,ml
BASE _T_ 1 SOURCE
na c7 s D2
, v
XF32h |
L SSB/AM i
)
.fsj %sz . Lzﬁ_
. R7
I_Ilgl_f—— — --—l"-u."'-h'-"-._r-‘-.’."'.__ — i



(4) AUDIO UNIT (PB1315A)

This module contains the microphone amplifier, receiver
audio amplifier, VOX amplifier and CW sidetone oscil-
lator. A speech signal from the microphone is fed to
the first MIC amplifier Q1,2SK19GR FET from pin 5.
Input impedance of the MIC amplifier is 50 K ohms.
The signal, controlled in amplitude by the MIC GAIN
control between pin 3 and pin 4, is amplified by the
second microphone amplifier Q2, 2SC372Y and applied
to the emitter follower Q3, 25C372Y to be delivered
to the modulator unit from pin 8.

The receiver audio signal from the AUDIO GAIN
control is applied through pin 19 to a pre amplifier
Q9, 25C372, and amplified by integrated circuit Q8,
AN214. This stage, in turn, increases the signal to
speaker level. The audio power amplifier circuit
‘utilizes the OTL (output transformer less) circuit

and delivers 3 watts output to the spaker through
Plas e

The signal from the first microphone amplifier 1s coupled
through the VOX GAIN control potentiometer VRI to
VOX amplifier Q4, TA7042M. The signal amplified
by Q4 is fed to the VOX rectifier. The positive DC
output voltage of the rectifier is applied to the gate
of the VOX relay control transistors Q5, MK-10D

and Q6, 2SC373 causing them to conduct and actuate
the VOX relay RL1 on the main chassis. The collector
circuit of Q6 is connected to RL1 through pin 13.

The ANTITRIP circuit provides a threshold voltage
to prevent the speaker output from tripping the trans-
ceiver into the transmit function.  The receiver audio

output voltage is connected through ANTITRIP control
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VRG to the antitrip amplifier Q4, and fed to rectifiers
D1 and D2, 1S1555. Negative DC output voltage from
-the rectifier, connected to the gate of Q5, reduces the
gain of the VOX control transistor providing the neces-
sary antitrip threshold. ANTITRIP control VR5 adjusts
the value of the antitrip voltage threshold so that the
loud speaker output will not produce excessive positive
DC output from the VOX rectifier to exceed the nega-
tive DC output from the antitrip rectifier and cause
the control transistor to actuate the relay. When speak-
ing into the microphone normally the positive voltage
will exceed the negative anfitrip voltage and actuate
the relay. VR3 provides course adjustment for relay
sensitivity.

Relay hold time will be determined by DELAY control
VRZ.

The tone oscillator Q7, 2SC373 operates when .the
MODE switch 1s in CW position. It 15 a phaseshift
oscillator operating at apprm-:im.ately 800 Hz. The tone
output is cativated by the keying circuit and coupled
through SIDETONE LEVEL control VR4 to the receiver
audio amplifier for sidetone monitoring in CW operation.
The output from Q7 is also coupled to the VOX amplifier
Q4 for break-in CW operation.

(5) MODULATOR UNIT (PB1184A)

The MODULATOR UNIT contains the carrier oscil-
lators, the ring modulator circuit for SSB, and AM
modulator. The carrier oscillator oscillates either 3178.5
KHz for USB or 3181.5 KHz for LSB, depending upon
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whether Q3, 2SC372Y or Qb, 2SC372Y is selected
by the MODE switch. The MODE switch disconnects
- the emitter circuit of either transistor when net in use.
The output from the oscillator is fed to the buffer
amplifier Q4, 2SC828P, and then to the balanced ring
modulator D1—D4. The carrier signal is also fed to the
ring demodulator from pin 6 for receive. These crystal
frequencies are matched to the bandpass of the crystal
filter to place the carrier frequency approximately 25
db down on the skirt of the filter response.

For AM and CW operation, the 3179.3 KHz crystal con-
trolled oscillator Q6, 2SC372Y operates to produce
the carrier signal, and Q3 and Q5 are disconnected.

Q2, 2SC372Y operates as a modulator for AM

operation and as a buffer stage for CW operation.

The speech signal is fed to the balanced ring modulator
and AM modulator Q2 from pin 9.

Carrier balance is obtained by a potentiometer VRI
and a trimmer capacitor, TCl1 Double-sideband,
suppressed-carrier output from the balanced modulator
is amplified through T110 by the IF amplifier Q1 MK-10

D, and fed to the low frequency IF unit from pin 12.

For AM and CW, the output signal from Q2 is fed to
the high frequency IF unit, through CARRIER poten-
tiometer VRZ2 on the front panel.

fﬁ!

5**-!

(6) POWER REGULATOR UNIT (PB1315A)

The DC 13.6 volts from the rectifier unit is supp-

lied through pin 14 to the voltage regulator circuit
@4, MFC 6030A in this unit to obtain extremely

stable 6 volt DC supply which is then fed to the

various circuits from pin 13. The regulated voltage
is supplied to the CLARIFIER control to offset the
receive frequency = 3KHz either side of the trans-

mitted signal. VR4 permits adjustment of controls to
the receive and transmit frequency to coincide at the
CLARIFIER zero or OFF position. A—100 volt negative
voltage is delivered from pin 5 to the unit. VR2 sets
the operating bias at approximately—50volts for the
final amplifier tubes. This bias voltage is—60 volts
on receive and supplies the grid circuit of the final
tubes on the main chassis from pin 2. The bias for
the driver tube 12BY7A is also supplied from pin 4.
This wvoltage is —20 volts on receive and —3.5 volts
for transmit.

This module also contains the 100 KHz/25 KHz marker
generator. Crystal controlled oscillator Q1, 2SC735Y
oscillates at the 100 KHz crystal frequency for dial
calibration. Trimmer capacitor, TC] is used to calibrate
100 KHz against WWV or JJY. Output from the oscil-

lator 1s fed into 25KHz multivibrator Q2, MFC
6020 which generates a marker signal every 25KHz.
The multivibrator operates when the supply voltage
is applied through pin 17 from the switch on the
front panel. The calibrator output is fed through
the buffer amplifier Q3. 25C735Y to the receiver

antenna circuit from pin 16.

(7) VFO UNIT (PB-1056)

The VFO module board is installed in the VFO chassis.
The VFO uses FET transistors Q1, 2SK19GR and
Q2, 2SK19GR first buffer. Q3,

provides isolation and amplification of the VFO sighal,

2SC372Y  buffer

The VFO oscillation frequency is 8700 KHz to 9200
KHz and covers the tunable IF range of 500 KHz.
Varactor diode D1, 15145 in series with capacitor
Cl4 is switched into the circuit by the clarifier switch
and the relay contacts to shift the VFO frequency for
receiver offset tuning.




(8) NOISE BLANKER UNIT (PB-1292)

3180 KHz output signal from the receiver 2nd mixer is
fed to the base of IF amplifier Q2, 25C372Y through
T116. The signal amplified by Q2 is fed to the gate of
the IF amplifier Q3, 2SK19GR through the noise blanker
diode D2, 151555, and then amplified by Q3 and fed to
the IF amplifier chain in the low frequency IF unit PB-
1183.

The above 3180 KHz signal is also fed to the gate of
noise amplifier Q4, 2SK19GR and amplified through Q4
and Qb, 2S5C784R.

VR
Q2
TCs — Qs
Tllklr — Qs
T117 Tiis
TCs
Ql TCfl
TC Qi
Qs

Tiis

Pulse rectifier diode D4, 151555 conducts with the noise
pulses in the output from Q5, and negative output voltage
from the diode is applied to the gate of Q6, 2SK34E in
order to turn off Q6. Then the noise blanker driver Q7.
25C372Y conducts to switch a noise blanker diode D2,
which disconnects the input circuit of the IF amplifier
(33 whenever the noise pulse exists.

The switching level 1s adjusted by the noise bhlanker
threshold control VRI1. At the most effective blanking
position, there may be shight distortion on the received
signal due to mixing at the switching diode. This effect
can be reduced by adjusting the threshold control slightly.

TG
= TC:
= CH: | CRYSTAL

CH: | SOCKET

(9) CRYSTAL CONTROL UNIT (PB-1344)

This module is located on the VFO unit, On intercon-
nection of the module 15 wired directly without using
plug-1n socket,

In addition to normal VFO operation, two crystals may
be selected for crystal controlled operation by a selector
switch located on the front panel of the transciever.

(10) RECTIFIER UNIT (PB-1076B)

The rectifier unit PB-1076B is located under the main
chassis in the power supply compartment, and delivers
four different DC wvoltages. The power amplifier plate
voltage (600 Volts DC) is supplied from the bridge
connected silicon rectifiers D1 —D4 and DY — D12. 300
Volts DC is also obtained from this circuit for the
driver plate supply.

160 Volts DC and =100 Volts DC are obtained through
D5 and D6. D5 supplies the final tubes screen grid
voltage, and D6 15 used for the bias supply.

105 Volt AC is rectified by DV and D& for the tran-
sistor supply voltage.



(1) MAIN CHASSIS

The main chassts contains the- power supply, transmitter
driver, final amplifter and other associated circuits, All
sockets for plug-in modules are mounted on the main
chassis.

(A)Y POWER SUPPLY

The power supply is designed to operate from eilher
100;’110;’11?’3’2[3*0!220&34 volts AC or 12 volts DC
( negative ground ). Inserting the appropriate power plug
into the rear panel receptacle makes the necessary
connections to operate the supply in either mode, AC

or .

When the transceiver is operated from a 12 volt DC
power source, transistors QL and Q2, 2SB206  func
tion as a low frequency oscillator to provide AC to
the power transformer. Starting bias for the oscillator
15 obtained from divider resistors K3, R4 and Rb. All
of the tubes heaters and mmput voltage o the DC con-
verter are supplied through the HEATER switch.

(B) PRESELECT

The preselect control adjusts three gang-tuned coils
T101A, T102 and T103. T101A tunes the receilver
front end. T10Z2 provides interstage tuning on receive
as well az driver grid tuning on transmit. T103
tunes the driver plate circuit. T104, T105 and T106
are placed in the circuit when the band switch is
in 160 thruo 40 meter band to obtain aproper impe-

dance match for minimum distortion.

T11l is connected to the heterodvne ervstal X1-— X11
through the band switch and debvers the signal [rom
the secondary to the mixer stages.

Diode switches are used mn several locations for 1sola-
tion of the circuits.

With the heater switch in the " OFF " position, voltage
1s stili supplied to the receiver section, which allows
continuous reception at reduced power consumption
levels.

The high-voltage winding of the power transformer
T11 is connected to a bridgetvpe solid state rectifier
to supply approximately +600 volts and +300 volis

to the transmitter tubes. OQutput from the 120 volt tap s
rectified o deliver +160 volls to the screen grids and
—100 volts for the mas supply. During AC operation, T11
is energized by two primary windings. These windings
can be connected in series for 200/220/234 volis and
in parallel for 100/110/117 volts operation.

The output from a high current winding of 10.5h volts
15 rectified and is used to supply the (ransistonized stages,

(C) FINAL AMPLIFIER

The signal from the transmitter second mixer is fed
to the grid of transmitter driver V1, 12BY7A where
it 15 amplified to a level sullicient 1o drive the final
lnear amphfier V2 and Va3, 8]56C The signat appear-
Lthe grids
V2 and V3. Neutralization of the power amplifier 1s

ing across 1103 and TI105H is coupled to

accomplished by feeding back a small amount of the
output through TCZ7 to the hottom of TIO3/TIOS
combination. Final output from VZ and V3 is fed to
the antenna. The output RF  voltage 15 divided by C28
and C29, and is rectified by D4, 151007 (o indicate
relative output power when the meter switch 15 1n the
PO position.

The ALC { automatic level control} voltage is obtained
by D2z and D3, 1581555 and controls the gain of ihe
[F amplifier.

(11) METERING

The meter cirenit is designed to indicate signal strength
in the recetve mode. On transmit, the meter may he
switch selected to indicate cathode current, relative
Fower Outpul, and automatic level control. The meter
functions are automatically switched by means of relay
contacts for transmit and receive modes.

ALC meter readings are controlled by wvariations in
grid current flowing in the final amplifier tubes. As
the final amplifier drive is increased, due to modula-
tion, a portion of this current flow is rectified and
applied Lo the gate of 25K19 on PB-1184A. The meter
then indicates the current flowing m 2SKI9 which s
derived from the ALC control voltage

In the IC position, the meter is connected Lo the cathodes



of final tubes m parallel with shunt resistor R12. and
measures total cathode current of the tubes

In the PO position, the relative I)Dwef output 1s indicated
by the rectified DC current al the pi output cireuit
The meter sensitivity is adjusted by potentiometer VR6
located on the rear panel.

When the transceiver 1s in the receive mﬁde, the AGC
voltage developed by the signal is fed to the meter
amplifiers Q4 and Q5 to provide a meter deflection
proportional to input signal strensth. The meter is
calibrated in the customary “S" units. A meter indi-
cation of S-9 represents approximately 50 microvolts
at the antenna terminals.
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CRYSTAL CALCULATIONS FOR CRYSTAL CONT-
ROLLED TRANSCEIVER OPERATION WITH THE
EXTERNAL VFO OR THE TRANSCEIVER INTERNAL
FIX OSCILLATOR, PB-1344

The crystal holders accept standard HC-25/1 1ty pe cryvs-
tals. All crystal frequencies must lall between 8,700
KHz and 9200 KHz. A trimmer capaciior has been
connected in paralle] with cach crystal to permit proper
frequency adjustment. Adjusiment of this trimmer will
change the crvstal frequency approximately 1 KHz.

The correct crystal frequency for any desired operating

requency, may be determined by the following formula
Fx =(F1 +F¢)~Fo

Fx=(F1+ F¢)—Fo. where Fx is the crvstal frequency,

Fo is the desired operating frequency, and the constant

(F1 +Fc}is taken from the tahle

3.

4.

. Grasping the li-sh

PBE~1315A from the chassis mnnéct{:r

Gently, rock the circult hoard out of

Eemove
receptical.
the connector

Remove the two screws holding the shield plate and
Uit out ol the cabinet.
aped brackets still attached to
PRE-11%31B gently, rock the circuit board out of the
connector,

With PB-1183B removed from the chassis, remove
C. 10 and C-9 (.01 uF'} capacitors {rom board. Install
XF-30C CW filier in position indicated using the
nuts and lockwashers provided. Solder the four filter
terminals to the board.

Re-install PB-1183B into socket, screw shield plate
to chassis, and re-install PB-1315A into socket. Re
place all atlaching screws.

Frequency Table{Fl +Fc)} [init - Kiz
BAND [L.SB [ISB AM/CW
160 10701 5 106985 108099 3 This completes the CW  filter installation. The filter
K0 127015 12608 5 12649 .3 provides a 600 Hz bandpass when the mode switch
40 16201.5 161985 18199 3 1 placed in the CW posttion. Transicever alignment
20 239015 23198 5 29199 3 is not required for this installation.
15 302015 30198.5 30199.3
11 J6201.5 361985 361993
10A 372015 3718985 37199.3
108 377N .5 376985 376949.3
100 J8201.5 381985 381993
10D 387015 386985 386993 SOLDER 4 PINS XF30C CW FILTER

For Example :
Find the proper crystal for operation at 3900 KHz
LSB on the 80 meter hand.

tahle fing the constant (F1 4+ Fe) [or LSR
there

IF'rom the
operation on Lhig band. The constant 18 12701.5,
fore F'x =12701.0 — 3800

- 88015 KHz

CW FILTER INSTALLATION

1. Remove top cover of transceiver cabinet and locate
printed circuit boards PB-1315A and PB-1183B.

XF32A SSB FILTER

2. Remove two screws holding PR-1315A to the -
shaped bracket. Remove two screws holding the U

2 .
shaped bracket to the shield plate. located between

the two hoards,



ALIGNMENT

WARNING

DANGEROUS VOLTAGES ARE PRESENT. USE EXTREME CAUTION WHEN WORKING ON THE

TRANSCEIVER WITH COVERS REMOVED. DISCHARGE ALL

CAPACITORS BY SHORTING TO

GROUND WITH AN INSULATED SCREW DRIVER, ETC.

CAUTION

Never operate the transceiver in the
transmit mode without a matched antenna
or adequate dummy load. The power
amplifier tubes and Pi network compo-
nents can be damaged if the transceiver
is operated without the proper load termi-
nation.

GENERAL

The transceiver has been carefully aligned and tested
at the factory and, with normal usage, should not re-
quire other than the usual attention given to electronic
equipment. Service or replacement of a major component
may require subsequent realignment, but under no
circumstance should realignment be attempted unless
the operation of the transceiver i1s fully understood,
the malfunction has been analized and definitely traced

EQUIPMENT REQUIRED

(1) RF Signal Generator: Hewlett-Packard Model 606A.
or equivalent with one volt output at an impedance
of 50 ohms and a frequency coverage to 30MHz.

( 2) Vacuum Tube Voltmeter ( VTVM ) : Hewlett-Packard
Model 410B, or equivalent VTVM with an RF probe
good to 40 MHz.

(3) Dummy Load : Waters Model 334A or equivalent
o0 ohms non-reactive load rated at 300 watts
average power.

(4) AF Signal Generator : Hewlett-Packard Model 200
AB, or equivalent.

(D) A general coverage receiver covering the frequency
range from 3 to 30 MHz with a 100 KHz calib-

to misalignment. rator.
Service work should only be performed by experienced
personnel, using the proper test equipment.
PB1292 PB1180B PBI1314A
...... vemvrrerertin e BIAS ADU.
_____ sastissioasaticeieil R,
VR4
s ‘ VR:
315A ;_. CRYSTAL CAL. ADJ.
:. TC]
SIDE TONE {22
ADJ. VR Tios
VOX ADJ. To
VRi.2.35 &
— Vi
TmE
PB1183B Ti01A
a v . PB1181B
SM ADJ. s L .j_;.i_{"*'i AEgit EERE B :I
VR * J f “ ]
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1. S-METER SENSITIVITY ADJUSTMENT

Place the transceiver in the receive mode and connect
a signal generator to the antenna terminal of the trans-
ceiver. Set the signal generator to 14200 KHz with
an output of 50 uV.

reading.
The S-meter should read S-9. If S-meter adjustment i1s
required, adjust VRZ on PB-1183B to obtain an 5-9
reading.

Tune the transceiver for maximum S-meter

When the transceiver is tuned to 14200 KHz thel00
KHz crystal calibrator output will be approximately
50 uV or S-9 on the S-meter.

2. NOISE BLANKER THRESHOLD

The operating level of the noise blanker is determined
by the THRESHOLD control VR1 on PB-1292.
clockwise rotation of the control increases the effect -

Counter-

iveness of the blanker, however, extreme setting of this
control reduces the receiver sensitivity.

With the noise blanker in the “OFF™ position, tune

in a signal on any band that registers between S§-6.

Note the S-meter change when the noise blanker switch
is placed in the “ON" position. When the noise blanker
level is adjusted properly, the meter should indicate
a decrease of one (1) or half S-unit.

Lz

] g

If the change 1s greater or less than indicated, adjust
VR1 to achieve the proper setting.

Extremely strong signals may cause distortion on the
derived signal due to mixing at the switching diode.
This effect can be reduced by decreasing the Noise
Blanker threshold control or by switching the Noise
Blanker to “OFF",

3. VOX ADJUSTMENT

VOX controls are located on PB1315A These are VRI
VOX Gain, VRZ2 Delay, VR3 Relay Sensitivity and
VRS Antitrip Gain.

Set the operation switch to the VOX position and turn
the AF GAIN and MIC GAIN controls fully counter-
clockwise. Slowly rotate the RELAY control (VR3)
clockwise until the relay activates, then return the con-
trol carefully counterclockwise until relay releases.
This release point is the proper setting for the RELAY

sensitivity control.

Set MIC .GAIN control to the
Speak into the microphone normally, adjust VOX control
VR1 to just activate VOX relay.

center of its travel.

Tune in a signal and adjust the AF GAIN control to
a comfortable listening level. Set the ANTITRIP control
VR5 to the minimum point that will prevent the speaker
output from tripping the VOX.

VRt

Ti1
i __ : 1 ; T 104
- it T 107
Tios

e e e

EETERET SRS A

T 105

L 32
TCao

5 Th ’ L29
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Adjust the DELAY control VRZ for suitahle release
fime.

4. CW SIDETONE LEVEL ADJUSTMENT
CW sidetone level may be adjusted by rotating TONE-
level potentiometer { VR4) located on PB-1315A.

5. CARRIER BALANCEL

The transceiver should be allowed to reach operaling
temperature helore ‘making the carrier balance adpust-
mernt.

Tune-up the transceiver for SSB operation using an
antenna or dummy load. Turn the MIC GAIN control
[ully counterclockwise to remove ali audio from the
modulator stage,

With the MODE switch set to either the LSB/LISB
positions, turn the “"MOX-PTT-VOX™ switch to the
MOX position and adjust the carrier halance controls
{VR] and TCl) on pR-1184A for minimum PO meter
reading.

A more exacting balance may be obtained by tuning
a receiver, having 4 S-meter, to the transmitted fre-
queney. Adjust the balance controls for minimum S-meter
reading while switching the MODE switch back and
forth between the iwo sideband positions to  obtain
good carrier suppresston for both sidebands.

6. ALC LEVEL ADJUSTMENT

The ALC meter will require adjustment if when the
METER switch on the front panel is set to the ALC
pusition, the mode switch to USE, the "MOX-PTT-VOX™
switch to MOX and the microphone gain to zero the
ALC meter docs not read 5. To adjust the meter, sel
the controls as follows

MODE e USB
MIC GATN e, Frully CCW
MOX-PTT-VOX o W MOX

Il the meter reads other than 5 on the bhottom scale,
adjust the ALC control VRZ on PB-1184A for a meter
"MOX-PTT-VOX " switch

mdieaton of .o, Return the

to the PTT position,

/. VOLTAGE REGULATOR ADJUSTMENT
Connect & VTVM DC probe between pin 13 of MJ 6

- ¥

Ly |

(PB-1314A) and ground. Adjust VOLT potentiometer
VR3 for exactly 6 Volt reading on VTVM.

8. CLARIFIER ADJUSTMENT

The frequencies coincide at CLARIFIER control OFF and
O position in the receive mode. [T not, adjust potentio-
meter VR4 located near the clarifier control potentio-
meter under the main chassis,

Transmit and receiver frequencies coincide at ClLARIFIIR
control OFF position. [f not, adjust ZERQ potentiometer
VR4 on PB-13144

9. BIAS ADJUSTMENT

The final amplifier bias must be checked o insure
linearity and normal operating plate dissipation for the
final tubes. Adjust the BIAS contiml VR2 on PB-1314A
as follows; Set the transceiver to the receive mode
and allow the transceiver 1o reach operating tempera-
fure.

Set MODE switch to USB. METER switch to IC and
the " MOX-PTT-VOX ™ switch to MOX position for trans-
mit condition. The meter will indicate PA plate {:u'rr{fnt,.
ldle plate current is 60 mA if the bias is correct. I
the tdle plate current is other than 60 mA, adjust the
BIAS conlrol for 60 mA.

There 1s a hittle dhifference m the wlle current between
AC and DC operation. Adjust the idle current to 60
mA for each operation.

10. POWER OUTPUT METER ADJUSTMENT
VG, located on the transceltver rear panel adjacent
to the antenna coax fithing, provides an adjustment (o1
power output indication on the meter.

This potentiometer showld be adjusted o indicale 1/2
o 2/3 full scale meter deflection when the transmitier
15 producing full output power in the tune position.

It should be noted that the meter indicates relative
power output and 13 not the hasis for determining

actual power output,

VRG has been preset at the flactory to read 1/2 to
213 full scaie into a 52 ohm dummy load. The operator
should not ndiscriminately adjust VRG into an unknown
load or an antenna with high VSWER.



11. FINAL AMPLIFIER NEUTRALIZATION

When replacing the final amphfier tubes, 1t may be
necessary o reset the bias to give correct idle current
and check neutralization. Using the procedure outline
below will guarantee maximum output and long tube
life.

CAUTION
HIGH VOLTAGES ARE PRESENT ON UNDER-
SIDE QF CHASSIS AND INSIDE OF FINAL
COMPARTMENT. USE GREAT CARE WHILE
MAKING ADJUSTMENTS WITH WIRING EX-
POSED.

(1) Connect a dummy load to antenna, and set meter
to IC.

( 23 Locate TCZ27 the neutralhization variable capacitor
shaft on the underside of the chassis near the
driver stage band switch wafer, in the final amph-
fier section.

(3) Check final amplifier idle current in USB or LSB
position and adjust as described befare.

(4) Tune up the transceiver at 29 MHz, 10B or 10C

RL:

Cos

Ls

VG,

band with MODE switch at TUNE position, and
advance the CARRIER control until meter IC reads
200mA.

(5) Rotate PLATE tuning control and observe dip as
ndicated on the meter. If the dip 1s not prominent,
reduce the loading control shghtly for better indi-
cation. As the PLATE control 1s rotated the meter
should rise equally and smoothly on either side of
maximum dip indication.

(6) Determine which side of the dip rises abruptly.
Set PLATE control shightly to this side of dip
keeping the meter reading below 100 mA.

(7} Using nonmetallic tuning wand, rotate neutraliza-
tion capacitor shaft very slightly in the direction
which reduces the current shown on the meter.
Repeat steps 6 and 7 until the meter indicates a
smooth and equal rise on either side of the maxi-
mum dip point.

The final compartment cover must be 1n place to supply
the RF shielding required during the neutralization

procedure,

Ve

Vs

VCe

TC:

Leqscepesvecnoossseeechenni

FINAL AMPLIFIER COMPARTMENT



12. ALIGNMENT OF TRANSMITTER MIXER/DRIVER
AND RECEIVER FRONT END STAGES

The final amplifier bias adjustment must be set to 60
mA before extensive operation of the transmitter is

b 2 e Tioz, TIO3 Qi 3SK40M

attempted. It is assumed that the signal generating stages
of the transceiver are functioning properly. Use the
internally generated signal of the transceiver to align
the transmitter mixer and driver stages and the RF
signal generator to align the receiver front end stage.

RF INPUT CIRCUIT

(1) Connect the 50-ohm dummy load to the antenna
Jack. Tune up the transceiver at 30,000 KHz
(BAND 10D, VFO at 30,000 KHz) as follows :
Set the BAND switch to 10D, the VFO to 30,000

KHz, PRESELECTOR control to the upper end of

10 and 11 meter segment and the OPERATION
switch at MOX. Advance the CARRIER control
and tune the final amplifier, Maintain the reso-
nant plate current { IC) at 100 mA with the CARRI-
ER control. Set trimmer TCH to the mid-capactance
position and adjust the slugs of T102 and T103
for maximum output into the dummy load. Reduce
the transmitter output to zero with the CARRIER
control. |

Set the OPERATION switch to the receive mode,
RF and AF GAIN control to maximum, CLARI

——
b

FIER control to "OFF", and NOISE BLANKER

to “OFF", Do not change the VIFQO setting and
PRESELECTOR control setting set up in step 1.
Tune the RF signal generator to 30,000 KHz and
adjust it for approximately 1,000 Hz beat note.

BAND CoIL CAPACITOR | TRIMMER
160 | o128 s20PF! TC29
80 | TIOLA+T104 |C41 270PF  TC11
40 | C42  BOPF | TCl2
20 (€43 50PF| TCI3

- 15 | TIA  |c4d  20PF| TC14
10 o TC15

Use just enough signal generator output (approximate-
ly 1 microvolt for an aligned unit) to keep from deve
loping AGC voltage { no S-meter indication ). Set trimmer
TCls to the mid capacitance position. Adjust a slug
of T-101 for maximum audio output without developing
AGC voltage.

(3) Set the BAND switch at 104, the VFQ at 28,000
KHz and the “MOX-PTT-VOX" switch at MOX.
Advance the CARRIER control and tune the [inal
amplifier. Maintain the meter reading at 100 mA
with the CARRIER control as. described in step 1.

Set the PRESELECTOR control to the lower end of
10 and 11 meter segment and adjust trimmer TCS for
maximum output at the dummy load. Reduce the trans-
mitter output to zero with the CARRIER control

(4) Set the OPERATION switch to the receive mode
and without changing the VFO or PRESELECTOR
control settings, tune the RF signal generator to
28,000 KHz and obtain 1,000 Hz beat note.

25
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_GRID CIREUIT PLATE CIRCUIT

BAND COIL | CAPACITOR TRIMMER COL |  CAPACITOR TRIMMER
160 c129 1000pF | TC28 | | 0130 1000PF 710
80 T102+4T106 | G4  2Z70PF Tc1 | T103+T105 | €9 250PF TC6

40 ¢S5 50PF e | C106 30PF TC7

i SR S S = .
15 T102 TC4 T103  ¢l07  10PF TCY

= e T .

1ZBY7A TUNING CHART

Control the signal generator output and adjust trimmer
TClb for maximum audio output as described in step 2.

(5) Kepeat step 1. 2, 3 and 4 to peak out the coil
adjustments for the 1{) meter band.

(b) Set the BAND switch to 15, the VFO to 21,000
KHz and the PRESELECTOR to the lower edge of
the 15 meter segment. Tune up the transceiver to
21,000 KHz as described above. Adjust trimmers
TC4 and TCO lor maximum transmitter output

mto the dummy load.

Tx 2NC MIXER
RX RF OME

(7) Set the OPERATION switch to the receive mode,
and without changing the VFO or PRESELECTOR
settings. Tune the RF signal generator to 21,000
KHz and ocbtain the 1.000 [z beat note. Adjust
trimmer TCl4 [or maximum audio output as des-
cribed in step 2.

{3}

for maximum audio outpul in receive.
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Repeat the procedures given in step 6 and 7 on
the 20 meter band. The trimmer TC3 gpnd TC8
are used for maximum transmitter output and TC13




(9) Set the BAND switch at 80, VFO at 4,000 KHz.
and the PRESELECTOR at 7 of the inner scale
Set TCl and TC6 at the mid-capacitance point.
Tune the transceiver to 4,000 KHz and adjust
T105 and T106 for maximum transmitter power
output into the load.

(10 ) Set the OPERATION switch to the receive mode,
and without changing the VFO or PRESELECTOR
settings, tune the RF signal generator to 4.000
KHz and obtain a 1,000 Hz beat note. Set TCl11 to
the mid-capacitance point. Adjust T104 for maxi-
mum audio output as described in step 2.

(11) Set the PRESELECTOR at the lower edge of the
80 meter segment, VFO at 3,500 KHz, and adjust
TCl and TC6 for maximum transmitter power
output mto the dummy load.

(12)Set the OPERATION switch to the receive mode,

Tczo TCI9  TC26e TC25 TC24 TC23 TC22 TLZ

and without changing the VFO or PRESELECTOR
settings, tune the RF signal generator to 3,500
KHz and obtain a 1,000 Hz beat note. Adjust TC11
for maximum audio output as described in step 2.

(13 ) Repeat step 9, 10, 11, and 12 to peak out the coil
adjustments for 80 meter bands. '

(14 ) Set the BAND switch to 40, VFO at 7,000 KHz
and the PRESELECTOR to the lower edge of the
40 meter segment. Adjust TCZ and TC7 for maxi-

mum transmitter power output into the dummy
load.

(15)Set the VFO at 7.150 KHz and PRESELECTOR for

maximum power output. Adjust L33 for maximum
power output into the dummy load.

(16)Set the OPERATION switch to the receive mode, and
set the VFO or PRESELECTOR settings to the same
position as step 14, tune the RF signal generator to

7,000 KHz and obtain a 1,000 Hz beat note. Adjust
TC12 for maximum audio output.

(17} Set the BAND switch to 160, VFO at 1,900 KHz and
the PRESELECTOR at 2 of the inner scale. Adjust
TC28 and TCI10 for maximum power output into
the dummy load.

(18) Turn the OPERATION switch to the receive mode,
and leave the VFO and PRESELECTOR settings
unchanged. Apply the RF signal generator output
at-1,900 KHz to antenna terminal. Adjust TC29 for
maximum S-meter reading.

SILVER PLATE




13. HETERODYNE CRYSTAL OSCILLATOR ALIGN-
MENT

The heterodyne crystal oscillation injection may be % ( 10B) X: (80)
)
checked in the following manner, Connect the YVTVM
RF probe to the local oscillator test point. Injection X: (10C) X2 (40)
15 normal 1f the injection voltage measures 0.3 Volt ¥
5 Xy (10D) B (20)
RMS on all bands.
B —— X4 (15)
| X1 (WWV) st
If not, alignment is required. Set the BAND switch : * (an
at 10D, TCZ4 at 1/3 capacitance position, and adjust Xu (160) -‘*x
T111 for 0.3 Volt RMS reading on VTVM. Then adjust f| X (104)
TC23, TC22, TC2l.... TC16 and TC26 for each of T—
the band to read 0.3 Volt RMS on VTWVM.
BAND | M. TUNING CAPACITOR CRYSTAL FREQUENCY
160 X11 C127 250PF TC26 7 .52MHz (option) R
80 X1 C45 300PF | TC16 9.52MHz
40 %2 C46  150PF TOL7 | 12.02MHz
20 X 3 C47  SOPF TC18 20.02MHz
Lol S TC19 | 27 .02MHz
il X b TG20 : 33.02MHz
10A X 6 TC21 34 02MHz
10B X7 TC22 34 . 52MHz
100 X8 TC23 35.02MHz
1GD X9 | TCZ24 35.52MHz
WWY | X10 c48  100PF TC25 16.0ZMHz
LOCAL OSCILLATOR TUNING CHART
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14 TRAP COIL ALIGNMENT
{(4) T113 in the high frequency IF unit is used to el-

(1) T107 is used to eliminate the direct-feed-through in- iminated spurious radiation on the 20 meter band. For
terference at the IF frequency. and tuned to 5,720 alignment, tune transceiver to maximum output at
KHz. Set the transceiver at 7,300 KHz LSB in recetve 14,350 KHz in the tune postion. Measure the spurious
mode and peak the PRESELECTOR for maximum radiation. by using the S-meter of another recelyer
noise output. Set the RF signal generator to 5,720 tuned  tn 14,520 KHz where a spurious radiation
KHz and increase the signal generator output until an can he heard.  Adjust T113 for mmimum S-meter |
audio beat note is heard. Adjust T107 for minimum reading wihout decreasing the power output of the
audio output. | transcerver.

(2) L29 on the printed circuit board located near the (5) TI5 is located on the printed circuit board near the
antenna change-over relay RLZ 15 also used 1o VEQ unit and is used to suppress carrier oscillator
chiminate the direct- feed-through interference Set the feed-through . Tune the transceiver to anv frequency
transcerver at ¥,080 KHz in the receive mode. Tune andl load it to full output. Reduce the microphone
the RIE signal generator to 5,940 KHz. Adjust L29 gain to zero and place the mode switch in the
for minimum S-meter reading, USB position. Adjust T115 for minimum S-meter

reading on the receiver.
3) L22 eliminates the interference by 9th harmonic of

the carrier oscillator. Tune the transceiver to 28.600 (6) L28 is used to eliminate spurious radiation on the 15
KHz USE in the receive mode, and increase R and meter band. Tune the transceiver to maximum output
AF gain control unil an audic beat note is heard. cat 21,200 KHz in the tune position. Locate the spuri-
Adjust L22 for minimum audio output. ous radiation at 21,220 KHz bv another receiver.

Adjust L28 for mmimum S-meter reading on  the
CAUTION T
FECCIVET,
Continuous full output for more than 10
seconds may result in destruction of final

tube.

{7} TC30 connected in series with 132 on the printed
circuit board located on the main chassis near the
relay RL1 is used to eliminate spurious radiation on
10} meter band. For alignment, tune transceiver to
maximum output at 28,500 KHz in the tune position.
Measure the spurious radiation by using the S-meter
of another receiver tuned to 28,160 KHz where the
spurious signal can be heard.  Adjust TC30  for
minimum S-meter reading without decreasing  the

power output of the transcelver,
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RESISTANCE CHART

v 2 3 4 5 6 7
1 3 F 3 3 3 F o
> 3 E 150 30K 0 10K E
3 300 0 10 0 o0 4K 5
4 3K 3 oo 3¢ 10K 10K 8

5 300 00 0 o0 200 30K 0
6 200 3 1K 3 5 50K 0
7 E 10 S 0 3 3K 10
g 0 g 0 1K 5K 6K 100K
9 2.5K 120 10K 10K 1K 120 F
10 % 3 3K 50K 10 0 3
1 100 o0 10 3 1M K -
1 120 E 1K 50K 3K 10 -
13 120 0 3K 00 1. 2K 200 -
14 10 £ 3 200 700 10 —
15 0 100 00 10 — 50K —
16 0 100 00 10 — 0 —
17 100 E 00 P - o0 e
18 E 5 oo co — E —
19 — — 10 O - — —
20 — — 120 3 — — -
21 — — 200 3 — — —
27 — — 3 3% — — —

VALUES ARE IN OHMS.




Order Instruction;

Parts number is independent for each unit, except T-transformers and T-inductors, therefore it is requested
to specify parts number together with unit classification as following example.

No. | 43 Unlt R1 100K C}hm %W i VALUE IS NOMINAL
RF UNIT C-CAPACITOR "
PRINTED CIRCUIT BOARD F"BIIISI{A%E} DIPPED MICA
Q-FET & TRANSISTOR 6,19 SO WYV 20PF -+ 109
4 TR,  2S8C372Y 1, 8 : . 50WV 40PF + 10%
5 TR. . 28C373 8 50WV  I00PF + 10%
3 TR. 2SC784R - 2 - S50WV  470PF +10% |
2 FET 2SKI9GR - CERAMIC DISC
1 FET 3SK40M 7 50WV 0.0014F " oo |
35,9, 11,13 SOWY 0.01 pF - %00
D-DIODE _ I 7 _ SOWV_0_047uf i
= ST T -
R-RESISTOR —— e e
CARBON FILM CERAMIC FEED THRU
22 LW 56 QE£10% 14—16 S00WV 0,001 F '8
= e G — EETRBL T .
16, 24 | KW 220 Q +10% 18 16 WYV 1uF
6 HW 330 9+ 109 TC-TRIMMER CAPACITOR
10, 19 W 470 Q+10% CERAMIC
[ ] W 560 Q+10% | 1~—3 ECVIZWS50P32 SOPF
9,13 HW | _KQ£10% L-INDUCTOR __ _
7 AW [.8KQ£10% | | BPEA o _
& - Yw 2. 2KQ +10% 2 BPF-B
17, 20 Lw 3. 3KQ = 10% 3 BPF-C
- 21 N LiW 8. 2KQ +10% 34 RF CHOKE .954H
14, 18 Yw 15 K& +10% 4,8 RF CHOKE 250 H
2 YawW 22 KQ *¥10% T-TRANSFORMER & INDUCTOR
4 Yw 82 KQ +10% 112A IF TRASFORMER
[, 3,512 i w 100 KQ:*10% 113 TRAP COIL
X-CRYSTAL
______ . HC-18/U . 6360K Hz
| VR-VARIABLE RESISTOR N
I TR-UIR .. SKQB - -
C-CAPACITOR —_
DIPPED MICA | PRINTED CIRCUIT BOARD PB-1{83{A—Z)
L7 S0WY 6PF 0 SPF Q-FET, 1C & TRANSISTOR
5 SOWY _ SOPF *10% | 2 TR,  2SC784R
1, 11 50WvV_ 100PF £10% 4,5 ~ TR.___25C828Q
CERAMIC DISC 3 .............................................. IC CABDES‘
3 S0WV 0.001uF 1 55| t FET 2SKI9GR
2,4, 710,12~ 186, S0WV 0.0l «F  © 800 3
6, |8 50WVY 0.047.F ' 3%x] D-DIODE
ELECTROLYTIC 1 —5, 711l Ge. 1S1007
19 loewy 474F 6 ) ____Si. 1SI555
...... L-INDUCTOR o 12 Zener WZ-110
1.2 RF_CHOKE ImH R-RESISTOR .
3 RF CHOKE 250mH | CARBON FILM
I mixer unit " RN e AW 1002 £10%
PRINTED CIRCUIT BOARD PB-1082(A—Z) 23 MW 220 Q+10%
PB-1180(A—2) | 20 . AW A0 L+l 9.'?.’. ..... ]
TR A TRANSISTOR T ERET o ke 100
1 TR.  28C372Y 3,14 4w 2. 2KQ +£10%
2 FET 3SK40M 22 AW 2.7KQ+10% |
D-DIODE 8,9 4w 3.3KQ +10% _
1 TSI, 1Isisss 11 AT 3. 9KQ + L0%%
R-RESISTOR S e L AW 5. 6KQ B 107
CARBON FILM 17,24,2527 7AW 10 KO +£10%
12 AW 10 Q+10% 9 __ . MW 27 KQE10%
| 5.7 AW 100 Q102 | .18, 2] S HW 100 KO £10%
3 W 470 0 +10% CARBON COMPOSITION
3,16, 17 LiW | KQ+10% 26 W 1 MQ +10%
2 72 W 4.7 K82 2 10% 6, 7 _zEW 100 Q@ £10% |
14, 15 LiW 5.6 KQ+10%
10 1w 10 KQ+10%
4, 6 LW 15 KQ+10% -
T W 22 KQ =+ 10%  VR-VARIABLE RESISTOR i
1 L MW 27 KO £10% [ TRI2R 5000 B
8 MW 100 Ke+109% [ 2 2~ TRIIR e 500QB
9 ] AW 220 KQ*10% | C-CAPACITOR
- DIPPED MICA
1, 24, 25 SOWY  LOOPF +10%
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PRINTED CIRCUIT BOARD PB1315(A~—Z)

15, 22 S0WY 150PF £ 10 % ELECTROLYTIC
11,17 50WV  470PF +10% 5, 6, 7. 10, 14, 21 16WV 1 uF |
CERAMIC DISC 11 16WV 2. 2u4F
26 ~28 SOWV 0:001uF T304 | 2,16, 19,20, 31, 36 16WV 10 uF
2~6,9,10,12,13,18,20; SOWV 0.0l «F * B0%| 8, 35 16WYV 22  uF
21, 23, 31.~34 40 16WV 33 uF
7.8 14, 16, 19, 35 C50WV Q. 047u4F T B 4,18, 38,41, 42, 49 16WV 100 oF
B 13, 44 L6EWY 220 uF
PLASTIC FILM |
29 SOWY  0.47 uF £20%
ELECTROLYTIC
30 FGWY 10
L-INDUCTOR |
1—4 . RF CHOKE 250,.H 1 E N S &
T-TRANSFORMER & INDUCTOR PRINTED CIRCUIT BOARD PB-1184(A —~2Z)
108 IF TRANSFORMER Q-FET & TRANSISTOR.
[ 109 IF TRANSFORMER(DETECTOR)| 2,3, 56 TR 25C372Y
[ XF-CRYSTAL FILTER 4 TR.  2SCS828P
] XF-32A SSB ] FET. 25K19Y
2. XF-30C CW(OPTION) D-DIODE
1 —4 Ge, 151007

R-RESISTOR

CABON Fli.M

18 W 100 9 +10%
1,3 AW 150 Q +10%

[ @Q-FET, IC & TRANSISTOR 19 lew 180 Q-+10%

23,9 25C372Y 2,21, 30. 1iW 470 0 +£10%

6, 7 28C373 9—11, 14, 24, 28 1w I K@ +102%

1 28K 19GR 20 MW 1. 5K +1{}m:§.;3_“_
5 2SK19Y | 6,8 - TiwW 2.2KQ +10%;

K ANZI4 12, 15, 16,22, 25,26, 29 %W 4. 7KQ +10%

4 TA-7045M 32 AW 10 I{Q-HD”“‘

DIODE 33 W 15 KQ+10%

1.2, 3. 4 1S1555 13.17,23, 27 >4 W 22 KO i-lﬂ_%

W.Z-090 7 W 33 KRE10%

RESISTOR 4 W 100 KQ +10%
13, 14 AW 100 Q+10%
53 LW 120 £::10%
41 1iW 2200 Q+10%

12 AW 330 Q@&%io%z |

16, 17, 33, 38, 39 LW 470 L+ 10% VR-VARIABLE RESISTOR

45 W 560 Q+10% | TRIIR 500QB
27 W 680 0+10% 2 TRIIR 5KOB
5, 8, 15, 49 LW 1. Q+10% C-CAPACITOR

21 1w 1.5K8 +10% DIPPED MICA _
20, 28, 34 LW 2.2KQ 1025 20, 28, 30 SOWY. IOPF +10%
6 1iw 3.3KQ+10% 19, 27, 32 SOWV 40PF +10%.
1.'3, 14, 29— 31, 40 4w 4. TKQ+ 10% 38 50 WV S0P F £10%,
4,48 LiwW 5.6KQ £ 10% 5,10, 37 SOWY_ 100PF 10%
9. 10, 35 Liw 10 K&4+10%

51 LW 12 KR+10% 4 SOWY__ ISOPF +10%
11, 18 AW 13 KQo-10%; 21 SOWYV  300PF +£10%;

- 7,52 LW 22 KQ+10% 23, 36 50WY  1000P F =+ 0%
43, 47 MW 27 K&+10% CERAMIC DISC . ]
32, 42 LW 33 KO+ 102 | 31 50wV 0. 001 uF LN
50 AW 39 KQ£10% | 2,89 13,17, I8, 24, SOWV (.01 uF ~+ 0%
2,.36, 37,46 LW 47 KO+ 10% 26, 29, 33
22 | LiwW 470 KQ 4 10%5 6, 11,22 25 34 SOWY 0.0474F 10T
23, 24 IEW ~ 3.3MO 1085 PLASTIC FILM .

23, oW 5.6MQ+10% | 12 SOWV 0,22 uF+£20%

26 THERMISTOR SDT250 ELECTROLYTIC |

VR-VARIABLE RESISTOR 15 I6WY  100uF

3,4 TR-11R 1OKQB "

1,5 V160KRZ-1 10K OB
2z VI160KRZ~1 2MQB: ]

T G-CAPACITOR ) TC-TRIMMER CAPACITOR i

46 DIPPED MICA  SOWY 100 PF310% CERAMIC

] 2~4 ECYV]Z W20P40 20pF
15,27,51,52 MYLAR S50WV ~ 0.001«F+20% t, 5, 6 ECVIZWS50P40 SOPF

47 SOWYV_ 0,0047uF 4+20% L-INDUCTOR
1,9, 12,17, 22; 33, 34 S50WY_ 0.01 w»F4-20% 5 RF CHOKE 10 H

24, 28, 29, 30, 39 S0WV " 0.022 puF1209% | 2—4.6,7 RF_CHOKE 224H
3,25, 26,48, 50. 50WV._ 0,047 oF +2022 8, 9 RF CHOKE 250, H

| 23,32, 37,43,45 S50WY 0.1  u«F+20%
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T - TRANFORMER - DIODE
110 IF TRANSFORMER 1—3 Si 151555 .
X-CRYSTAL 4 Zener WZ0OO(0 |
1 HC-6/U 3178, SKHz(USB) R-RESISTOR S
2 HC-6/U 3181. 5KHz(LSB) CARBON FILM
3 HC-67U 3179, 3KHz(CW/AM) 4,13 LW 100 Q +10%
16 - LW 330 Q £10%
3 | LW 560 Q +10%;
| REG. & CALIB. UNIT 6,8 12,19 LW I K2 +10%
PRMED CTRCUIT BOARD PB-1314 (A~ Z) I8 1iwW 1. SK& + 10%;
G-TRANSISTOR & IC (s e W 2. 2KQ +10%;
1, 3 TR. 28C735Y w22l 22 .. < hd 3. K& +10%5
2 IC MFC-6020 ] LW 4. 7KQ + 1025
4 1C MFCO-6030A — 4A 23 3 W 15 KQ +10%
D-DIODE 2, 10 1w T KQ + 1027
C1.2.3 5i 181555 o 5. 7.14, 17, 20 1% 100 KQ +10%
VR-VARIABLE RESISTOR B
R-RESISTOR 11 TRI1IR IOKQB
CARBONMN FILM C-CAPACITOR
3,6 Liw 100 Q+1025 DIFPPED MICA
10, 19, 20 LW 470 O+ 10% 1 SOWYV 3IPF +0.5PF
- oW e e T TR
7,21 - LW 680 Q+10% | 3,9,16, 18 50WV 30P F +£10%
16 14w 1. 5KQ+10% | 12 30W VY S0P F 4+ 109
17 10w 4. TKQ + 1025 11, 21,22 S0WV 100P F -+ 109,
,4,13,15, 18 ~ LW 10 KQ£10% | 2,4.8,15 S50WV  130PF +10%
2 iiwW 15 Ko+ 10% CERAMIC DISC
14 W 47 KQ+10%; 5,10, 14, 17, 19, 20, 24, 50WV  0.0luF " 80%
2,5 LW 100 KQ-4+10% | 25,2829 o
CARBON COMPOSITION 1 .6,26,27 T SOWV 0, 047uF * 307
9 1w 4.7 OETHE; ELECTROLYTIC
i1 2W 6. SKQ + 10% 7,23 16WY 1uF
| TC-TRIMMER CAPACITOR T
VR-VARIABL.E RESISTOR CERAMIC
4 . _TRIIR ~ 5000QB ] 14 ECV1ZW50P40 SOP F
3 TR1IR 1KQB - INDUCTGR
2 VIGOKRZ-1 IOKQB | 2 7 RF¥ CHOKE 2504 H |
1,3~5 RF CHOKE 1mH
C-CAPACITOR T-TRANSFORMER
DIPPED MICA 116119 IF TRANSFORMER RI124129
7—~9 50WY 30PF £ 1025
5. 10 SOWYVY 40PF +10% | PRINTED CIRCUIT BOARD PB-ljdd{A )
| 50WV ] LOOPF £ 10% Q-FET
2 S0WYV 250PF + 10%% ] FET 2SKI9GR
3 50WV 2000PF +10% D-DIODE
______________ CERAMIC DISC ] Varactor 18145
4,6 SOWY 0. 01 4F R-RESISTOR
PLASTIC FILM CARBON FILM
17 50WV _ 0.0014F 2 1N 56 Q +1024
15 S50WV 0. 1uF T3 T LW 100 Q +10%;
20 N 250WYVY 0. 047 »F 1, 4 B - LIW 100K.0 + 109
ELECTROLYTIC C-CAPACITOR
13714 16WV 1000 F DIPPED MICA
16 16WV 100, F 1 3 SOWY 20P F +10%;
11, 12 N 25WV 1000, F 3 S0WY S0P F + 1025
21 150W Y 22 F ) CERAMIC DISC -
18, 19, 22 50WY 22LF 1,2, 4 50WV 0.01uF T 2%
- L-INDUCTOR
T T Y T T TN . X S ORE 5o
CERAMIC 1 FIX OUTPUT COIL
I ECVIZWS50P40 SOPF o
L.-INDUCTOR 0
1, 2 RF CHOCK 4mH PRINTED CIRCUIT BOARD PB-1036{A ~Z)
- § Q-FET & TRANSISTOR
x CRYSTAL 3 TR. 28C372Y
1 HC-13/U 100K Hz 1, 2 FET 2S8KI9GR
D-DIOBE
m ! Varactor 15145 |
PRINTED CIRCUIT BOARD PB-1292(A~Z) R-RESISTOR
Q-FET & TRANSISTOR CARBON FILM
1.6 1 TR, 28C372Y 4,7 1iw 100 § 4102
4 TR. 25CT784R 10 1w 270 © +10%
2,3,5 FET 28KI9GR 3, 6 W 330 Q£10%
8 LIw 8 2KQ +10%,



1 HW 10 KO i1 D@f’ | —3,8, 113 Si. 181555
9 LW 22 KQ =107 14 Si. 151941
S ———— AW 106 KEE__:—LID 9 Zener WZ-090
CARBON COMPOSITION R-RESISTOR
L1({L.5) leW 1 KQ+10% CARBON FILM
______ 48 2w 220 @ 4109
_____ ) - AW 336 R+10%
— 118 MW 470 Q +107;
__________ o |_26. 63 YW 560 Q2 * 107
C-CAPACITOR 64 ,65, 68 LEW 1KQ =102,
DIPPED MICA |50 Lw 1. 5SKR 3:10% |
6 B S50WY  20PF £10%; 70 ] CTWwW 3. 3KQ + 1088
8. 10 50WV_ 100PF +10% 61,64 W 4. 7RO + 10%
W2 . . SOWY __ 650PF £10% | 23,24, 33, 34 | AW 5. 6KQ £10%
11 S50WV  1000PF £10% | 25,59 W 10 Ko 310%%
______ 1] SOWY  2000PF +10% 60 LW 33KQ + 109
CERAMIC DISC CARBON COMPOSITION
6,7,.9.12,15 50WV_ 0,01 uF 0% | s4 W 10 Q +10%
3,513 S00WV 0,01 «F I'90Z | "3.9.17, 39, 69 MW 36 Q*10%
CERAMIC TC 14,51, 53.°55 5w 100 Q+10% |
4 .. NPO 6PF £O0.5PF | 16 72 W 470 0 410%
4 NP IOPF +10%; . 35 oW 680 © + 1025 |
o NPO  B2PF+10% | 7, 38,66 e W | KG+10% |
20 N750 _2PF +0.35PF . 6, 67 ] PEW 2 IKQ *10%
18 N750 __JPF +05PF| 2 LW 3, BKQ-‘-ID“
17 N750 20P F £10% 44 AL 4. TKQ +10%
______________ 19, 20 Yo W 5. 6KQ +10%;
- g lew 10 KQ +10%;
e 36, 56 law 33 K +i10%
..... .2 oW 47 K +10%
VC-VARIABLE CAPACITOR 28, 29 MW 470 KO £10%
TC-TRIMMER CAPACITOR 10, 11 1 W 56 Q+10% |
[ ] AIR  TSNI150C30PF ] METALIC FILM -
2 AIR  TSNI7OCIOPF X2 30 1w 47 K +10%
L-INDUCTOR = = FE 3 W 5. 1KQ +10%
] OSCILLATOR COIL_ 40 5 W  5SKQ +10%
2—4,6,7 RF CHOKE 250uH | 37 o 5 W 13 K2 +10%
5(R11) RF CHOKE i WIRE WOUND
B N 12 - METER SHUNT
""""""""""" _VR-VARIABLE RESISTOR
A = 3 EYCBOQS20BI 3 TR$B
PRINTED CIRCUIT BOARD PB-1076(A—2Z) 6 EVHBOASISB13 IKQB ]
p-DiIoDE | EVKA2AF02314 SKQA/IKQB
5, 6 Si. 151942 2 EVKAZAFO01339 SKQA/5KQB
1—4,9—12 Si. 10DI0 4 TR-11R 500QB
7.8 Si. VOGR C-CAPACITOR
| R-RESISTOR DIPPED MICA
" 'CARBON FILM 123 SOOWY 2PF +0. 5PF
6—13 » MW 470 KO £10% 134 500wV JE___E_j__Q____gF-F‘
CARBON COMPOSITION 28 - S00WV 5P F +0. 5P F]
4, 5 1 W 3.30+10% : 1,16,98 107 S500WV IOP F £10%;
1 2w 5.6+10% (44 500WV 20PF £10%
"METALIC FILM 97,106, 122 500W vV 30PF =109
3 5W 220 Q=102 | 5,6,10,42 43, 47 S500WYV S0P F +10%
) ] 135 S00W Y 6DP F +10%
B 48,53,55,92,99 500wV 100PF =109
46, 111 _S00WV  150PF +10%
C-CAPACITOR 7 29 500wV 200PF £10%
CERAMIC DISC 4.9, 127 500WY  250PF +10%
6 50WV 0.047.F 580 | 41, S00WY  270PF £10%
4 - S500WY 0.01 4F _'99% | 45 . 500WV_ 300PF £10%
1.2, 5 1.4KV 0.00474F *'8% 103, 108 | S00WV__ 400PF +10%
R ELECTROLYTIC 2,26, 136 SOOWV ___ 470P F +10%
3 ) 25WV  470uF 128, 129, 130 500WV  820PF +10%; |
T 7. 27,120, 121, 500WYV  1000PF +10% H
131
V-VACUUM TUBE ﬁ 17 500WYVY _ 2200P F +10%
] "" [2BY7A 133 500WV__ 3000P F +10%;
2, 3 6JS6C MOULDED MICA
_Q-TRANSISTOR 13, 104 IKWYV 80PF + 102;
1,2 TR.  2SB206 125 IKWY  [0OPF +10%
3 TR, _ 2SC372Y 11 1 KWV  200PF +10%
D-DIODE 23 . SKWY 1000PF £10%
4,7 Ge. 151007 C‘ERAMIC DISC




51, 62, 65, 81 —83, 86, 87, 50WV 0.01 » F *+ 8% T-TRANSFORMER & CHOKE COIL.
90, 1138 X POWER TRANSFORMER
33, 38, 50, 52, 59 —61, 50WV 0047, F T E8E| 12 AF CHOKE 20mHO0.5A
66, 69 —73, 85, 89, 91, 94, - “
95, 100, 103 F-FUSE . T
g, 14, 15, 20, 22 500WYV_0.0047.F T'5%: | 1 AC 5A(100 —117V)3A(200 —234V)
3,19, 21, 101, 102 S00WY 0,01 oF  Z'9%:| 2 DC 20A
74 .4KYV 0.001uF *'50% FH-FUSE HOLDER
24 1.4KV 0.0047xF T'5°2 | 1 AC S-N1001
36, 75 1.L4KV _0.01 oF 9% 1 2 DC §-N1102
25 (RDA30) 3KV 1S0P F £10% RL-RELAY
132 __ 3KV 600P F +10% ] AE3171-42
| CERAMIC FEED THRU 2 MX2P
30 —32, 34, 35, 37, 39,40, 500WYV 0. 001.F S0 )
67, 68,84, 110
e | —swi=cn
140, 141 SOWY 0.047uF £20% | 1 ROTARY RS13-13-11(BAND)
18 SOWV 0.22 uF £20% 2 ROTARY ESRE365R20Z(MODEY
49 _ 50WV 0,47 uF £20% 4 ROTARY ESREZ246R20Z(SELECT)
METALIZED PAPER K SEASAW WD3001 (POWER)
.76 160WV 2.2 4F *20% 5 SEASAW WD320] (HEATER)
145 220VAC 1F 3,10 SLIDE SS-F22-08
i - ELECTROLYTIC | 79 SLIDE SS-H23-08
142, 146 [6WV 1 F .
54, 144 16WV 104.F }
143 6wy  100uF -
63 B 16WVY  220uF X-CRYSTAL
;ﬂ"ﬂ y 450WV 2, 24F 11 8OM HC-25/U 9. 52MHz
7,7 500WV_ 100uF 2 40M HC25/U  13. 02MHz
VC-VARIABLE CAPACITOR . 3 20M HC-25/U 20, 02MHz
1 (PLATE) AIR _ RTISB300VC  300PF 4 15M HC-25/U  27. 02MHx
2 (LOADING)IAIR  CI123A129 5 LM HC-25/U 33 02MHz
TC-TRIMMER CAFPACITOR 6 LOM-A _ HC-25/U 34, 02MHz
CERAMIC 7 10M-B HC-25/U 34, 52MHz
5 ECVIZWI{0P32 10PF §  I10M-C HC-25/U  35.02MHz
L4, 11—25 ECViZ W50P32 SOPF 9 10M-D  HC-25/U 35, 52MHz
7. 89 MICA B-1PY 40P F 10 JJY/WWY HC-25/U  16.02MHz
6, 31 B-2PY 100P F 11 160M HC-25/U 7. 52MHz
10, 26, 28, 29 B-7P 420P F
27 AIR  TSN-150C 10PF
PLASTIC FILM MJ-MULTI JACK
30 CTYI12B 10P F 1,2, 6 3305-018-011 1B P
L-INDUCTOR - 3,4 3305-022-011 22P
12, 13, 16 —18, 20, RF  CHOKE 250 H 5 3305-014-0] 1 14P
21, 26,31,35 7 3305-010-011 QP
3, 11,14,15,36 RF CHOKE(TV-2435) 250uH PL-LAMP -
9 . RF CHOKE 300, H 1,2, 4 16V 0. 15A
7 ] RF CHOKE(PLATE) 3500.H 3 14V _40mA
2 RF CHOKE LmH 5, 6 TLR-104
24 P.5. 12W35600.3¢4 10TS PLH-L.AMP HOLDER
1, 4,37 PSS 1W56Q0.6¢ 4TS 1, 2 #001011
5,6 P.S. | W5601 0¢ 4TS 3 B-L
8 TANK COIL VS-TUBE SOCKET
22 TRAP COIL [ TS103C0]
28 TRAP COIL. 2, 3 } S-BO703
29 TRAP COIL J-RECEPTACLE & JACK
32 TRAP COIL 1,4,5,7,811,16—18  CN-7017
33  TUNING COIL 2  8-G7616 (KEY)
25 i L. P.FILTER COIL 10 5-G7814 (PHONE)
. s FM-144 (MIC)
6 JISO-239 (ANT)
______ 9 450 AB12M{(POWER)
T-TRANFORMER & INDUCTOR 12 P2240 (SP)
:gm _______________________ ANT COIL A 13 S-B0611 (EXT.VFO) T
2  GRID COIL A 14 SA602B(ACC)
:gi _________ DE{FVE; COIL A 1 $-16303 (FAN)
A OIL B
105 DRIVER COIL B L
106 = GrRID COIL B |
107 5MHz TRAP_ COIlL. M-METER
111 b os¢ coi. T 1 MK-45 i
115 3. I8MHz TRAP_ COIL B

..........
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