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SPECIFICATIONS

Frequency Range ..., 1.8-30 MHz amateur bands, (160 thru 10m)
26.9-275MHz (CB) 10-10.5 MHz (WWV)
(160meter hand crystal option)

Type of EMISSION coocoiiiiiiiiiiiiiiiicccicc e USB or LSB (selectable)
CW. AM
POwer INPUL vt SSB 260 Watts PEP

CW 180 Watts 50% duty cycle
AM 80 Watts
(slightly lower on 10 meters)

Carrier SUPDPIESSION ...ccviivveierririirrreeieereeiieeeireeeeseseseessseens 50 db

Sideband SUPPreSSION ...c..ciiveeeieeerasieriereeireesiresreeerreasaiee 50 db at 1000 Hz

Spurious Radiation ........cccccoreeiiiiniiiiciicic e, Down 40 db or more

Transmitter Frequency ResSponse ...........cccoceevviivivccniinnnnn, 300 Hz - 2700 Hz =3 db

Distortion Products .....cccceveeeeveeiiiiccnini e, Down 30 db or more

Antenna Output Impedance .........cccovvvveeirivirienininnennn 50 - 75 ohm unbalanced

Frequency Stability .....ooevieoemoiieis e Less than 100 Hz drift in any 30 minute period
SENSIEIVILY wveiveiveeeteieieeteeteereere et e st e ereeevetsessasseesaeseesaeseeee e 0.3 uV S/N 10 db

SElECHIVILY weeveerieeieetiees ettt 24 KHz at 6 db)

SSB, AM, CW
45 KHz at 60 db)

(
(
(600 Hz at 6 db)
(

1.2 KHz at 60 db) CW filter (option)

AUAI0 OQULPUL wveeeviieiee ettt 3 Watts

Power COnSumpPion ......c.ecccvvieereeeieeeeiieiieeesieeeee e esveeeeeneees AC Receive 35 Watts
Transmit 300 Watts Max.
DC 12V Standby 0.5 Amp.
Transmit 20 Amps. Max.

DIMENSIONS 1euveeetivrenrerreeneneencesisereeseeesseassr et st eneereenenns 13 1/2” wide, 6" high, 11 1/2” deep

WWEIENLE oot e e e e e e Approx. 30 Pounds

-5



INSTALLATION

General ;
The transceiver is designed to provide a complete

single unit installation for fixed, portable, or mobile
operation. Two prewired plugs are furnished with
the unit for AC or DC voltages operation. This
system provides the flexibility required for various
installations and allows rapid change from fixed to
mobile operation.

Base Station Installation :

The transceiver is designed for use in many areas of
the world using supply voltages that may differ from
the operators local supply voltage. Therefore, before
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. R

The transceiver shoiild be connected to a good ground.
The ground lead should be connected to the terminal
marked GND located on the rear"panel of the trans-
ceiver.

Mobile Installation ;

The transceiver will operate satisfactorily from any 12
volt negative-ground battery source by connecting
the DC power cord to the rear panel receptacle.
For under-dash mounting, a special mounting bracket
is available from your dealer. A location should be
selected clear of heater ducts. No special mounting pre-
cautions need be observed if adequate ventilation space
is available. A minimum of two inches of air space
above the cabinet top and on all sides is recommended
to allow proper air flow around the cabinet. Never
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 voice peaks. The fuse in the
DC power cable should be rated at 20 amps. When
making connections to the car battery, be certain that
the RED lead is connected to the positive (+) terminal
and the BLACK lead to the negative (—) terminal of
the battery. Reversed connections could permanently

damage the transceiver. The BLACK lead should run
directly to the negative terminal of the battery. Using
the car frame as a negative connection or connecting
the positive lead at a point such as the ignition switch
places the devices creating noise in the same current
path as the transceiver and fails to take advantage
of the filtering action of the battery. The power cable
should be kept away from ignition wires and be as
short as possible to minimize voltage drop and to
provide a low impedance path from the transceiver to
the battery.

Prior to operating the transceiver in a mobile installa-
tion, the voltage regulator setting should be checked.
In many vehicles, the voltage regulations is very poor
and in 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 is in-
jurious to the battery and could cause damage to the
transceiver.

The transceiver is designed to operate from a source
voltage range of 11 to 14 volts. It is necessary to
carefully set the regulator so that the highest charg-
ing voltage does not exceed 14 volts. The transceiver
should be switched “OFF” when vehicle is started
to prevent voltage transcients from damaging power
supply transistors.

Antenna ;

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

The transceiver is designed for use with resonant anten-
na having an impedance 50 - 75 ohm resistive load.

The antenna is usually the most critical part of a
station installation. Results both in receiving and trans-
mitting will depend on how well the antenna is installed
and adjusted. Any of the common antenna systems
designed for use on the high frequency amateur bands
may be used with the transceiver, provided the input
impedance of the antenna system is within the capa-
bility of the transceiver pi-matching network (50-75

ohms).
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If a tuned open wire transmission line, or a long wire
antenna is used, a suitable antenna tuner must be used
between the antenna and the transceiver to provide an
impedance match between the unbalanced coaxial out-
put of the transceiver and the balanced open-wire feeder
or long wire.

INTERCONNECTIONS
Fv-101/277 FT-101/277 SP-101P/277P
o o
SP
Lo o
O | paTcH
%" o
) GNDO ANT AC’C EXTVFO 4/8Q LINE Hi-Z|
gQ o ﬁ o @ OO% O E] o o f o ° 9
ein 1 n 7 f( P |
PIN_ 4 7] PIN 4
=
PIN 6 5
PNE_ " FL2100/2277 O PN_§
TEtll:EEONE

M

RFOQUT GND RF IN E ALC E RY

@‘ O O [0 9009

”

ANTENNA

N
~PIN 9

INTERCONNECTION DIAGRAM

PTT
} SWITCH

mic

MICROPHONE CONNECTION

For mobile operation, most of the commercially availa-
ble antennas on the market will give good results with
coaxial cable is securely grounded to the chassis of
the vehicle at the antenna mount. Adjust the antenna
length carefully for minimum SWR after installation.
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The FTV-650 transverter is supplied with a 6.3 Volts

heater and bias supply for use with other equipment

FTV-650
(6 METER TRANSVERTER)

/277 transceiver, the modifications shown must be ac-
complished prior to interconnection of the units,

When the FTV-650 is used in conjunction with FT-101

ANTENNA

FTV-650 FT-101/277 .
’ V3
ANT POWER  TNEUT| RF OUT ANT, ACC Cl8 0.047uF=0.0022F
v D2 :
o ? J4 PIN 7
L 03

PDX~NONDUIN —

C‘i
VR 1 77

—WI—CIS
1 FTV-650

ALC CIRCUIT MODIFICATION
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S200! BIAS
R2! VRI R23
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FTV-650 BIAS CIRCUIT MODIFICATION
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(6) CLARIFIER ;

The clarifier 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 pitch
of the voice you are receiving to the most readable
point without affecting your transmitting frequency.
Its use is particularly valuable in “net” operation
Wherce several participants may be transmitting slightly
off frequency. The clarifier control may be switched
off and the receiver locked to the transmitting frequency
by setting the clarifier control to the OFF position.
Normally, you will want to keep the clarifier in the
OFF position until the initial contact is made. The
clarifier control may then be used to zero-in and correct
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 contrals are mounted on_rop- iceifand  eliminates  noicomnuilsar meqirrod by 0orf C—
p— R e —

in both DC and AC modes.

(C) MOX-PTT-VOX

This slide 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 switch
is depressed. Receiver recovers automatically when
microphone switch is 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. Receiver recovers automatically when
the operator stop speaking.

For break-in CW, the VOX system will actuate
the transmitter each time the key is depressed,
receiver recovers each time key is released.

(D) NB (NOISE BLANKER)
In upper position, the noise blanker is placed in the

the amount of the carrier in the CW, AM and TUNE
modes of operation.

The MIC GAIN control (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 pi network to match
antenna and feed line impedance.

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

(B) HEATER

With this switch in the down position, the transmitter
tube heaters are turned off. This reduces battery drain
to 0.5 amp and thus permits long periods of listening
without 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 is ready for operation. This switch operates

(E) RF 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 local
signals.

(F) 25 KHz/100 KHz (CALIBRATOR)

The 100 KHz crystal oscillator is used to calibrate
the receiver. In the 25 KHz position, the 25 KHz
multivibrator gencrates a marker signal at each 25
KHz point on the dial. Clarifier control must be 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) MIC
Microphone Jack. Four pin connector is used for micro-
phone input, and push to talk relay actuation.

(I) METER
Selects the meter mode to read PA cathode current ( LC.),
relative power output (PO), or ALC feedback voltage.

_ 7 —



REAR AFRON CONNECTIONS AND CONTROL

] (gd (el (g} [a) (b)(d} {4}
] (g (&) lo; :
[l 1 -
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(i) GND
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] *;pgmcﬂa will. he disabled when phig is insented ) Liher peegiver. can be used. through this Jack.
[ W e i o [ LY i :
This 3:1Lk may be used for external actuation of the Coaxial connection for anlenna. .
transmitter., As an example, a foot switch may be :
inzerted into (his jack o provide remote control of the (n] ACC:
sngy e A EARATD itter BT rafav. e A .,..Ar*;-;ﬂss_arn ‘-f“.‘inﬁ. Prf\w‘ioﬁ ACess i, tJ;L,H:“r\mu_ngm Al
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f
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(f) AUX .
This jack is connected Lo the receiver oulput (4 ohms)

v e it B vged, forpahone, rateh, onofhee ame sy i PR
{r FUSE ; i

Fuse holder requires 5 amp foze for 17 volt or 3
amn fuse for ZZ200 voll ooeration, D.C. power gord

E,mumclmn.s for CKH.‘I’]'.IEL] VO,

iths HaNL

i Fever” outler wor ‘opudial fonung Tan.
: fuse 200 amp.

(h) PO ADJUSTMENT o

['n'.{i-*tm sensilivity adjustoent for relative power dutput {s) POWER ;

indieation, Power :'Nf:[}_télt:if:. Both AC and 3C cables are supplied.



OPERATION

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

when tuning to insure 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 crystals are firmly 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 main tuning 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 tuning dial. When for

example the band selected is marked in White on trans-

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

The main tuning dial is marked in 25 KHz increments
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.

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

RECEIVER CALIBRATION

Preset the controls and switches as indicated :

VFO Selector .................. INT (internal)
MOX-PTT-VOX ............... PTT

POWER .....coocvvvven. ON (upper position )
RF GAIN ..o Maximum

AF GAIN oo, As required

BAND oo, Desired band
MODE ..o Desired mode
TUNING oo 100 KHz point
PRESELECTOR ............... Desired band segment
CLARIFIER ... OFF

RF ATT o OFF

CALIBRATOR ......c.o......... 100 KHz

To calibrate, set the TUNING control to the 100 KHz
point 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 point. One of these is a signal feeding through
the IF stages. Always calibrate to the stronger of
these two signals. To calibrate, hold tuning knob firmly
at zero beat 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 easily movable by hand
but will retain its position after calibration. The trans-
ceiver must be calibrated when changing mode of opera-
tion of LSB, USB, AM or CW,

Switch the calibrator 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 thé
OFF position in normal use of the transceiver.

For bands 40-20-15-10A-10C read Black scale on main
dial. Setting shown in the example would then be 148
KHz plus the starting band edge frequency in MHz.

or example, on 40 meters the frequency would be
7148 MHz. On 20 meters, 14.148 MHz, etc.

For bands 160-80-10B-10D read Red scale on main dial.
Settings shown in the example would then read 648 KHz
For example, on 80 meters the frequency would be 3.648
MHz, on 10B, 28.648 MHz, etc.



TRANSMITTER TUNE-UP

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

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

POWER ..o OFF
HEATER .ooeiviiieee ON
MODE .....oooovveieeiieeenn TUNE
CARRIER ..oooooiiiiines 0 (fully counter-clockwise)
BAND i Desired band
TUNING v, Desired frequency
PRESELECTOR ............... Desired band segment
PLATE .ot Desired band segment
LOADING ...covveeereecieeenns To position shown in table
METER ..oooevvviiieeveeneen IC
VFO SELECT .............. INT
MOX-PTT-VOX ....c.cc..ee.. PTT
LOADING POSITIONS
BAND LOADING

160 e 5

8O0 e 5

40 e 51/2

20 31/2

15 e 3

10A e 4

10B v 4

10C e 4

10D i 4

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

With the transceiver turned on, allow 60 seconds for

-~ !! E; a1y wttrae daihnae WA aartnin thot {10 caonad mavimum ) and rotata ¢ PRECET ROT
ﬁ

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

2. Place "MOX-PTT-VOX"” switch “MOX" position.

3. Rotate “CARRIER” control arm until meter rises
just above normal idling current. (50 mA)

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

5. Rotate “PLATE"” control for minimum meter reading.
(Plate Dip)

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

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. If during final tune-up
it is noted that the meter indication exceeds full scale,
discontinue tune-up. Off scale meter indications are the
result of reflected RF due to high VSWR and correc-
tive action should be taken before attempting final 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.
2. Momentarily set “ MOX-PTT-VOX” switch to “MOX” -

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 IC position and

“MOX-PTT-VOX"” switch to PTT position.

(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” control for maximum meter reading. Re-
turn “MOX” to PTT position.

5. Repeat steps 3 and 4 until maximum meter reading
is obtained.
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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"™ position in the above steps may be
eliminated by simply operating the microphone
PTT switch when microphone is attached to
the transceiver.

SSB OPERATION

After completion of tuning, set MODE switch 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 midscale 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
gain than necessary. Adjust the DELAY potentiometer
under the top cover for suitable release time.

NOTE : When meter is set to IC, voice modulation
peaks will indicate 150-200 mA. Actual peak
current, 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, insert key plug in jack
marked “KEY " on rear apron of the transceiver. Power
output from the transmitter is determined by the
“CARRIER"” control arm position. The operator may
select 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
operation.

NOTE : Insertion of the key plug automatically dis-
connects the bias supply to the PA tubes,
therefore, with the key plug inserted Final
Amplifier bias current will not be indicated
when meter is in the IC position.

AM OPERATION

AM operation of the transceiver is accomplished by
setting the MODE switch to the AM position and
inserting 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 .15(150 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 plate current
should be kept within 140mA to avoid spurious
radiation when it is operated on the frequen-
cies between 1820 KHz and 1900 KHz.



CIRCUIT DESCRIPTION

The block diagram and the circuit description that. follows

this transceiver.
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TUBE & SEMICONDUCTOR COMPLEMENT

HF Unit PB-1181(A-Z)
Q1  RF amplifier
Q2  Receiver 1st Mixer
Q3  Transmitter 2nd Mixer
Q4  Local oscillator
Q5  Buffer

HIGH FREQUENCY IF Unit PB-1180 (A-Z)
Q1  Transmitter 1st Mixer
Q2  Receiver 2nd Mixer

LOW FREQUENCY IF Unit PB-1183 (A-Z)
Q1 - IF amplifier
Q2 IF amplifier
Q3  IF amplifier
Q4 AGC amplifier
Q5 S meter

MODULATOR Unit PB-1184 (A-Z)
Q1 IF amplifier
Q2  AM modulator
Q3 USB oscillator
Q4  LSB oscillator
Q5 CW-AM oscillator
Q6  Buffer

AUDIO Unit PB-1189 (A-Z)
Q1  MIC amplfier
Q2  MIC amplfier
Q3  Emitter follower
Q4  VOX amplifier

3SK39Q
2SK19GR
2SC784R
25C372Y
28C373

25C372Y
3SK39Q

MK-10F
2SC784R
CA3053
25C828Q
25C828Q

MK-10D
2SC372Y
2SC372Y
2SC828P
2SC372Y
2SC372Y

MK-10F
28C372Y
25C372Y
TA7042M

Q5
Q6
Q7
Q8

Relay control
Relay control
CW side tone osc.
AF amplifier

VFO Unit PB-1056 (A-Z)

Q1
Q2
Q3

VFO oscillator
Buffer

Amplifier

NB and FIX Unit PB-1182 (A-2)

Q1
Q2
Q3
Q4
Q5
Q6
Q7

Crystal oscillator
IF amplifier

IF amplifier
Noise amplifier

will provide you with a better understanding. of

MK-10D
25C373
25C373
STK401

3SK22G
3SK22G

25C372Y

MK-10E

2S8C372Y
2SK19GR
2SK19GR

Noise amplfieri
Noise amplifier
NB gate control

REGULATOR Unit PB-1185 (A-7)

Q1
Q2
Q3
Q4
Qb5
Q6

100 KHz oscillator
25 KHz Multivibrator
25 KHz Multivibrator
Marker amplifier
Regulator

Regulator control

MAIN CHASSIS

Vi

Driver tube

V2,V3 Final amplifier
QL Q2 DC-DC covertor

Q3

19—

‘ AF pre-amplifier

2S5C784R
2SK34E
2SC372Y

2SC735Y
25C735Y
2SC735Y
2SC735Y
25C697

25C372Y

12BY7A
6]JS6C x2
2SB212 x2
28C372Y

R —




The transceiver has adopied compufor {ype plug-in

|1mdul:ﬂ°, The-;e mo:iufes are; ngh flequmc:.r unit, Hygh
I-.Indulalm unit, and Jr’uwm rcgula[or wnit, In ad(hmn.
the VEO unit, Noise blanker and crvstal oscillator unit

The AGC {automalic gain contral]l voltage which s
oblained from the low [requency IF unil, is applied
to the gate circuit of QL from pin 9 to contral the
gain of this stags 4 manuat B i sanie g e
front pane 1 connected to the source of 1 through
S U R y
blgnal :‘mtput frc-m the Q] i then coupleﬂ fo the
1 receiver first mtxe:' QE 251{19(" It wherL the 1nc0mmg
 sigmal I8 miked with .3._,.315!“:1'-.1!"&!‘[[\,fh&,_hﬁt(‘_’l"ﬂj‘-’“"‘
Coseillator Q4. 2SC372Y through the bulfer stage Q5
25C37E The product of the first mixer is applied from
the pin 17 to the high frequency IF unit

. Transmitter stgnal is fed to the base of tran%m:ttfer dnd
ixer Qd 2'§C?84Fs‘ Tromm pin.13. The blgna] Trom Eh{-}
.*t{:md}nc aseillator is applisd to the emilter of the
ixer Q3. through the buffer stage Q4. 25C372Y. This
rangement converts the high frequency IF signal to
soaleinad Sassaedting Seasapes, This dopeneitioee 5
i, s el o TR “hivesagh ime e i ge dredteod
~the recefver mixer Q2 is disconnected in traﬁs_m_it _b:{r.--'l
diode switch to avoid. the lﬁiﬂ'ei—ing Li_le Q of the i;'iru:uit. 1
Crpstal soekats ane ol coils are mountad on dhe oaein
chassis,

12) HIGH FREQUENCY IF UNIT-(PRS0;

The moduie mritafns thie _t]'an:s,mitt,éf st mi}u'aji QL
VUSTED fne reeéiver secondt mimer R, YNKHUQ,
anc BE20, ta, GOS0, KHz, hradnress e s, Thic el

from the receiver firsl mixer is fed to the pate of the- . |
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o lowe Irequoncy 0 to the iollowmng  stage
fram pin 3 through an output transformer T1IIZA. On
transmil, the 3180 KHz signal iz fed to the baze of
lhe mixer, from pin 5. A 14 MHz trap enil T113 i=
connected in the. hase eirenit. nf Q1 The. VECL siapal.
ol wr ol emuitir o tle Y wiliend prodices thie
A520 to 6020 KHz high frequency I signal. This
T siEnar’s ted o the tollowing Sl.age fr{:rm pin 16 t;hmugh =

t]te bandpass networl: Rl e
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(3) LOW FREQUENCY IF UNIT (PB-1183)

This -metule confains the Tow frequency [F ampiifier, T

ervstal filter, detector and AGC/S meter circuits.
On oreceive, a 3180 KHz signal from the notse blanker
RIS jT .q_n;f n? -I{f ,L;uf{l R T mﬁ j‘u?"'/ ]”H |’(’|itpfl} T
of the nmdulv oy : S T

_l:_:..:l_‘-’:’
» diode switches which seleet the crystal

T

G .:_' : 'l-'|:'L = * ":.I: ' l_lLli A ?

.

afmr; ra

'F I1 TI‘ fin

[‘J.rl.-[‘.r*i Car

S5B or CW reception. The 600 He OW

filter for

1C s an optional feature availahle at additional
vour dealer. The diode switch selects the
astomatically, when the MODID switch is set

H‘t|1.<’|,9f§" Alerived fram  ALC amnh[wr ag _?%F}_{?hg}
|ht‘ gain 15 atdo 1‘{11][1{1|I{_¥l nmmmil‘. i ‘the RIF wair
conteal on the front panel.

The output lrom Q3 is fed throngh T109 to the ring
demodulator DE-DIT for CW and 8SE reception. The
carvier signal 15 fed to the detector from pin 5. The
e SRR 1t 5 paAlan e, g, U L{J
distortion and als;c:- i avaid f:.rm_te:
may be influenced by the carrier oscillator signal. The

Sl u.n mlmrrmm

r u:sdm.r-f wwhich

S5k FLTER
Foj3iacHMg

_ ] —

~audin, Supad er it

- O transmit
froum

4 filter XF-3(
cost Trom -
CW ilter s

FREQUENCY {KHz)

k r{f;-.;_u .&r“n .'l _|J F-"'- 11;5 c”"!ll‘:il'r/‘-;-'l"!lp'i J—,
{“:-'S]i& €W I]tlt:-ugﬁl e MODE ‘-1.".IE{|'| on the front:

panel and the pre-amplifier,

AGC rectifiers drive the
aof Q4 controls S-meler

D6, 151007, D6, GP2-354
AGE amplifier Q4. The emitter
amplifier b, ZE5C8220 .
the signal is applied to the gate of Q1
It s then amplified and passed throwgh
The output [rom the erysial filler 18

pin 14,
the crysial filfer.
applicd to the high [reguency [F unit fram pin 10,

CW FILTER INSTALLATION DIAGRAM
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the first MIC amplifier €1, MK10. 1— F FT Imm pin 5.

Trput impedance of the MIC: amplifier is 50 K- olms.
The signal, controlled in amplitude by the MIC CAIN
cotrol between pin 3 and pin 4. is amplified by the
seconel microphone amplifier Q2, 2SC372Y and applied
to the emitter foltower Q3. 28C372Y to be delivered
to the modulator unit from pin &

The posoiver awdiy sigral dum the A0TNG AR
voattrd) 18 appiied to the audio-amplifier QX STK401
integrated cireuit from pin 1. This stage. in twn,
increases the signal ta speaker level, The audio s r:":}.i.'rr_’
amplifier circuit utilizes the OTL ( out tput  transformer

less }eireuft and delivers 3 watls outpul to the sHeaker
theobgh pin 22,

The signal from the first microphone amplifier is coupled
through the VOX GAIN control potentiometer VERI to
VOX amplifiee @4, TATO42M. The signal
by Q4 is fed o the VOX rectifier. The posilive DO
outpul voltage of the reclifier is applied to the gate
of the VOX relay control transistors Q5. MI10D

and (6, 285C373 causing them to conduel aned actuale

amplified

the WOX relay RL1 on the main chassis. The ecollector
cirenit of Q6 is connecred o RL1 through pin 13,

5 VR .:\,

e

VR:

TR e G AW UILET S, I TR [0 PECRITIONS

DI and D2 GP2-35. i N""lehp_f)l, fu s valtaee foom.

the rectifier, connected ‘to the date: of CHy redics e5 the
gain of the VOX control transistor providing the neces.
sary antitrip threshoid ANTITRIP control VRS adjusts
the value of the antiirip voltage threshold so that the
foud speaker outpul will not produce excessive positive
DC outpur from the VOX rectifier to exceed the negd-
thve DO ooiput from the antitrip rectifier and cause
fhE ‘ponilesl fransistor to actuate: the relay. When speak:

er inter the mif rr‘u;l.lmm* wmals e 'i‘FE:.!Hh"t: ke
will exeeerd the negative antitrip voliage and actuate
the relay. VR3 provides course adjustment for relay
SETEEVity,

Relay hold time will be determined by DELAY éontrol
VRE.

The tone oscillatar QF, 250373 aperates when the
MODE is in CW It iz a phaseshift
oscillalor operating at approximately 800 Hz The one

switich posiLion.
output s eativated by the keying cireuit and coupled
through SIDETONE LEVEL control VR4 to the receiver
audio amplifier for sidetone monitoring in OW operation.
The output from QF is also coupled to the VOX amplifier

Q4 for breakan CW ooperation.
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kTl m1fl l(_a".-".- f]|'.|§'|.-|[|f'l|] 1hL 3170, i [\I[x cr‘x%tal con-
ospillator Q6,  25C372Y  operates o produce
Clhe cprmar sgeal and 7 aod OF gee dtaonmmeota!

(5) MODULATOR UNIT (PR-1184)

The MODULATOR UNIT containg the carrier oscil-
lators. the ring modulator civeuit for 55B. and AM
modulator, The carrier oscillator oscillates either 3178.5
KHz for USE or 31815 KHz for LSB. depending upon
whether Q3. 25C372Y or Q5 Z25C372Y iz sclected
b the MODE switch, The MODE switch disconnects
the emitter cirenit of either transistor when net in use
The output from the oscillator 15 fed to the bulfer

amplifier Q4. 2808280, aud Lhen tn the balanced ving
modulater DI=04, The carvicr signal’is”also &t to the

ring demaodulator from pin 6 for receive. These erystal
frequencies are matched to the handpass of the crystal
filter to place the carrer {reguency approximately 25
db down on the skirt of the filer response

TCz TCx TC: VR TG T WH

=T
TC:

~TC:

Q2. ZSCITEY  operates as a modulator for AM
aperation and as a buffer stage for CW nDperation.
The speech signal is fod to the balaneed ring modulator

Z trom g Y.

;s f

il i modidiator ¢

Carrier aaldum is obt‘ur{_w:l by a pr;tentmnm.,:*r ‘GR]

andd ru+m i e e Rt a1

———-H

{G) POWER REGULATOR UNIT (PB-1185)

The DC 13.6 volts (rom the rectifier unit 5 supplied
through pin 14 to the vollage regulator cireoil G5,
250697 and @6, Z8C3T2Y in this unit to ohtain
extremely stable & volt DO supply which is then fed
to the varicus cirenits from pin 13, The resnlated
voltage i3 supplisd o the CLARIFIER contral 1o offsel
the receive frequency £ 3 Kz either side of the trans:
mitted signal. VR4 permils adjustment of contrals 1o
Jjw TECEi Ve aﬂ!l JukLMur annu;-n.-:u do th.:“wL e ux

.LJ 'EHH FIER wero o OFE position, A=100 vl negative -

vl s delivered from pin 5 te the wnit, VEZ =eis
the operating bias at approximately—50volts for the
final amplifier tubes. This bias voltage 560 volts
o recetve and supplies the grd circuit of the final
tubes on the main chassis from pin 2. The hias for
the driver tube 12BY7A is also supplied from pin 4.
This voltage is—20 volts on receive and —3.5 volts
for transmil.

T]m module also contains the 100 KHz/25 KI[; marker
generalor. Crystal controlled: oseillator Q1. 25C735Y
_oscillates af the 100 KHz crystal freguency for dial
ealibration, Trimmer capacitor, TC1 is used to calibrate

100 KHz 3.'[”[!]]5[ WWY or JIY. Uu[pu* from the oscil
jator i fed lo into. 25 KIL: muktivibrator G2 and

o B il Y - Vs T R b e - f
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{7) VFO UNIT {FE1056 )

L I ———

b The VFO uses: FET transfstors Q1 ASK226G and
|r' | I SSRNZAY  tivse buder, GGF ZSCSTZY baffer
I : priveides isolation and amplification of the VFO sighal,
“ _ The VFO oscillation frequency s 8700 KHz to 9200
E KHz and eovers the funable IF range of 500 KHz
Ky Varagtor diede DI ISIA5 dn sesies . sk cspafior
I Ci4 iz sivitched inte the cifcuil by thé clarifier switch
_. and the velay contacts to shift the VFO frequency for
;-': Rt L vt T T

Ly T

R 'ft}; RECTIFIER
e v u bt containmeg ine

noise blanker and crystal oscillator for ervstal controlled

s e s Tocui o6

beviselected {or e 'vHEA] cantr :aflud apier ation by a selector
switeh located on the frong panek: of {he 1ra=t~mm-:r.

= S1BUTRHZ Gatput signal Trom ihe receiver Znd mixer-is
fed to.the base.of 1IF amplifier Q2, 28C372Y through
T116. Thie signal amplified by, Q2 is fed to the gate of

CThe:VFU module board is maia]let. it the WFO chass i,

UNIT (PB10TE) '

The above 3180 KHz signal is also fed to the gate of
nrdsa, amnlifies ., PRKIOCR il mmnlifi '{‘u ”nm;r}’]n wﬂl
and (5. 2SCTHAR. ' %

Flige rectiice ditdde B4, 151555 conducts with the noise
pulses in the cutput from (5, and negative output voltage
from the diede is applied o the gate of Q6. 2SK34F in
order to i off G6, Then the noise blanker driver 07,
25C3TEY conduets fo switch a noise blanker diode D2,
wlich disepmaests the dnges pieibard gl s
Q3 wheiiever the néise pulse exists. .

The switching leve] is adjusted by le noise blanker

‘threshald contral VRL. At the most effective hlaukm;ﬁ

position, there may be slight distortion on the recetved
signal ‘duie to muting af the switching diode This effect

can be reduced by adjusting the threshold control slightly.

CRYSTAL SOCKET

Tl

R

| chl \f}l\ﬂ' ]

=

The rectifier unit PB10O76  is located under the main

LS W R LB B !I:I.LL]«. Lil =124 AL 1);'1 = JJJ./
WVolts DC s also uhtdmed Trim I.lm tircuit for

driver pmtﬂ: %upp]w

SEVIE]
the

16{_1 Volts. DC and - ].(]'{l"f"olts DC are obtained: througl

D5 and D5: D5 supplies the final tubes screen grid
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(10) MAIN CHASSIS

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

(A) POWER SUPPLY

The power supply is designed to operate from either
100/110/117/200/220/234 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 DC.

When the transceiver is operated from a 12 volt DC
power source, transistors Q1 and Q2, 2SB212 func-
tion as a low frequency oscillator to provide AC to
the power transformer. Starting bias for the oscillator
is obtained from divider resistors R3, R4 and R5. All
of the tubes heaters and input voltage to the DC con-
verter are supplied through the HEATER switch.

(B) PRESELECT

The preselect control adjusts three gang-tuned coils
T101, T102 and T103. T101 tunes the receiver front
end. T102 provides interstage tuning on receive as
well as 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
thru 40 meter band to obtain a proper impedance match

for minimum distortion.

T111 is connected to the heterodyne crystal X1—X11
through the band switch and delivers the signal from
the secondary to the mixer stages.

Diode switches are used in several locations for isola-

tion of the circuits.

With the heater switch in the “OFF” position, voltage
is still 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 bridge-type solid state rectifier
to supply approximately +600 volts and +300 volts

to the transmitter tubes. Output from the 120 volt tap is
rectified to deliver +160 volts to the screen grids and
—100 volts for the bias supply. During AC operation, T11
is energized by two primary windings. These windings
can be connected in series for 200/220/234 volts and
in parallel for 100/110/1§7 volts operation.

The output from a high current winding of 10.5 volts
is rectified and is used to supply the transistorized stages.

(C) FINAL AMPLIFIER

The signal from the transmitter second mixer is fed
to the grid of transmitter driver V1, 12BY7A where
it is amplified to a level sufficient to drive the final
linear amplifier V2 and V3, 6JS6C The signal appear-
ing across T103 and TI105 is coupled to the grids
V2 and V3. Neutralization of the power amplifier is
accomplished by feeding back a small amount of the
output through TC27 to the bottom of T103/T105
combination. Final output from V2 and V3 is fed to
the antenna. The output RF voltage is divided by C28
and C29, and is rectified by D4, 1S1007 to indicate
relative output power when the meter switch is in the
PO position.

The ALC (automatic level control) voltage is obtained
by D2 and D3, GP2-354 and controls the gain of the
IF amplifier.

(11) METERING

The meter circuit is designed to indicate signal strength
in the receive mode. On transmit, the meter may be
switch selected to indicate cathode current, relative
Power Output, 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 variations 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 to the gate of MK-10 on PB-1184. The meter
then indicates the current flowing in MK-10 which is
derived from the ALC control voltage.

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

- 18—
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~of final tubes in parallel with shunt resistor R12, and

measures total cathode current of the tubes,

In the PO position, the relative power output is indicated
by the rectified DC current at the pi output circuit.
The meter sensitivity is adjusted by potentiometer VR6
located on the rear panel.

When the transceiver is in the receive mode, 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 strength. The meter is
calibrated in the customary “S” units. A meter indi-
cation of S-9 represents approximately 50 microvolts
at the antenna terminals.

FUSE
HOLDER

FUSE
HOLDER

FUSE
HOLDER

FUSE

234V

FUSE

HOLDER HOLDER

FAN
SOCKET

POWER TRANSFORMER CONNECTIONS

V2 6JS6C

V3 6JS6C

C23 L8
+— :
i CoR

THO
Cc4

Diistor % A

C30 .
1
L]

Ds 151007

R22 lCE’:Z l(ﬁs

Ds 151941 13 .5V

Qs525C828Q

7 PB-1183



CRYSTAL CALCULATIONS FOR CRYSTAL CONT-
ROLLED TRANSCEIVER OPERATION WITH THE
EXTERNAL VFO OR THE TRANSCEIVER INTERNAL
FIX OSCILLATOR, PB-1182.

The crystal holders accept standard HC-6/Utype crys-
tals. All crystal frequencies must fall between 8,700
KHz and 9,200 KHz. A trimmer capacitor has been
connected in parallel with each crystal to permit proper
frequency adjustment. Adjustment of this trimmer will
change the crystal frequency approximately 1 KHz.

The correct crystal frequency for any desired operating

frequency, may be determined by the following formula :
Fx =(F1 +Fc)—Fo

Fx=(F1+ Fc)—Fo, where Fx is the crystal frequency,

Fo is the desired operating frequency, and the constant

(F1 +Fc)is taken from the table.

Frequency Table (Fl +Fc) y,it: KHz

BAND LSB USB AM/CW
160 10701.5 10698.5 10699.3
80 127015 12698.5 12699.3
40 16201.5 16198.5 16199.3
20 232015 231985 23199.3
15 302015 301985 30199.3
11 362015 361985 36199.3
1{\A 279M B Q71008 7100 9

_

FRvyvs VU VLY (AL VICNY] UuUvUUULu

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

From the table find the constant (F1 + Fc¢) for LSB
operation on this band. The constant is 12701.5, there-
fore Fx =12701.5 — 3900

= 8801.5 KHz.

CW FILTER INSTALLATION

1. Remove top cover of transceiver cabinet and locate
printed circuit boards PB-1189 and PB-1183.

2. Remove two screws holding PB-1189 to the U-
shaped bracket. Remove two screws holding the U-
shaped bracket to the shield plate, located between
the two boards.

3. Remove PB-1189 from the chassis connector recepti-
cal. Gently, rock the circuit board out of the
connector.

4. Remove the two screws holding the shield plate and
lift out of the cabinet.

5. Grasping the U-shaped brackets still attached to
PB-1183, gently, rock the circuit board out of the
connector.

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

7. Re-install PB-1183 into socket, screw shield plate
to chassis, and re-install PB-1189 into socket. Re-
place all attaching screws.

This completes the CW filter installation. The filter
provides a 600 Hz bandpass when the mode switch
1s placed in the CW position. Transicever alignment
is not required for this installation.

T \
REMOVE F30A SSB_FILTER
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When the transceiver is tuned to 14200 KHx the 100
KHz ervstal calibeator output will be approximately
S50 0V or 59 on the S-meter

2. MOISE BLANKER THRESHOLD
The operating level of he noise blanker is determined
by the THRESHOLD cantrol VE1 on PB-1152.
closkwise sotation of the contral iacreases the elfect
however,

iveness of the blanker, extreme selling of this

With the noise bignker in the " OFF T position, tene

Conmter

in a sienal on any band that registers between 5-6.

Note the S-meter change when the noise blanker switch
is placed inthe ™ 0N position,- When the. noise blanker
level is adivsted properly, l'ht*; meter should mdicate
2 docrease of -one [J 1 or hall S-uni

L A Hu-l:_n".'_jluf-';‘?-li\.:":l.‘(kk' _'I;].i'l'_i);}t.'i

"|: Xiremdly

I‘-.

F the chamge is,aneater, on dems than andaeated,,

Aclist., oo

3

'.;'I:!-ri[ijs-r Ve & o S

SLEGTE ‘-EII}..I'IF*IP-" ma canse - gIEnron on e

Ilr ru el \thnng rJLLr' far uuymg_h At the w. (LM FLARTES -"lmd* o

This effeci can be reduced |I}}-' decreasing the Naise
Blanker threshold contral or by switching the Moise
T

Dol O

Ay

oL WOK ADIUSINVE

. semsitivity control,

These are VKL
Sensitivity  and

VOX controls are-lecated an PR 1189
VOX Gain, VREZ Delayw, VREI Relay
VES Anlilrip Cain.

Set fhe aperation swilcl o the VO posifdn ana’ wrm
AF GAIN and MIC GAIN controls fully counler
clockwise. Slowly rotate the RELAY control { VR3)
cleckwise until the relay activales, then return the con-
el enrefnily counteectaciieisg relerses.
This release point is the proper setting for the RELAY

the

weetd relay

Set MIC GAIN control to the center of jts (ravei.
Speak nto the microphone normally, adjust VX, control
VR to just activate VOX relay,

Tune in a signal and adjust the AF GAIN control to
a comforiable Hstoning level. Sei the ANTITRIF controf
VRS to the minimum pont that will prevent the speaker
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Adjust the DELAY control VR2 for suitable release

time.

4. CW SIDETONE LEVEL ADJUSTMENT
CW sidetone level may be adjusted by rotating TONE-
level potentiometer ( VR4) located on PB- 1189 .

5. CARRIER BALANCE

The transceiver should be allowed to reach operating
temperature before making the carrier balance adjust-
ment.

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

With the MODE switch set to either the LSB/USB
positions, turn the “MOX-PTT-VOX" switch to the
MOX position and adjust the carrier balance controls
(VRI and TCl) on PB-1184 for minimum PO meter
reading.

A more exacting balance may be obtained by tuning
a receiver, having an S-meter, to the transmitted fre-
quency. Adjust the balance controls for minimum S-meter
reading while switching the MODE switch back and
forth between the two sideband positions to obtain
good carrier suppression 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
position, the mode switch to USB, the “MOX-PTT-VOX"
switch to MOX and the microphone gain to zero the
ALC meter does not read 5. To adjust the meter, set
the controls as follows :

MODE ..o, USB
MIC GAIN o, Fully CCW
MOX-PTT-VOX ..coviveineirnne, MOX

If the meter reads other than 5 on the bottom scale,
adjust the ALC control VR2 on PB-1184 for a meter
indication of 5. Return the “MOX-PTT-VOX™ switch
to the PTT position.

7. VOLTAGE REGULATOR ADJUSTMENT
Connect a VTVM DC probe between pin 13 of MJ-6

(PB- 1185 ) and ground. Adjust VOLT potentiometer
VR3 for exactly 6 Volt reading on VTVM.

8. CLARIFIER ADJUSTMENT

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

Transmit and receiver frequencies coincide at CLARIFIER
control OFF position. If not, adjust ZERO potentiometer
VR4 on PB-1185.

9. BIAS ADJUSTMENT

The final amplifier bias must be checked to insure
linearity and normal operating plate dissipation for the
final tubes. Adjust the BIAS control VR2 on PB-1079A
as follows: Set the transceiver to the receive mode
and allow the transceiver to reach operating tempera-
ture.

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 current.
Idle plate current is 50 mA if the bias is correct. If
the idle plate current is other than 50 mA, adjust the
BIAS control for 50 mA.

There is a little difference in the idle current between
AC and DC operation. Adjust the idle current to 50
mA for each operation.

10. POWER OUTPUT METER ADJUSTMENT
VR6, located on the transceiver rear panel adjacent
to the antenna coax fitting, provides an adjustment for
power output indication on the meter.

This potentiometer should be adjusted to indicate 1/2
to 2/3 full scale meter deflection when the transmitter
is producing full output power in the tune position.

It should be noted that the meter indicates relative
power output and is not the basis for determining
actual power output.

VR6 has been preset at the factory to read 1/2 to
2/3 full scale into a 52 ohm dummy load. The operator
should not indiscriminately adjust VR6 into an unknown
load or an antenna with high VSWR.



11 FINAL AMPLIFIER NEUTRALIZATION

When replacing thé final amplifier tubes, it may be band with MODE, switch al TUNE position, and
necessary to reset the bias to g'[-.rr_- correct idle curront advance the CARRIER control until meter ic repci 1
s, chwek, nestvalivation.. sing, fhe, nrosecore, ovgling, 00, o

below will guarantee maximon ouput and long tube.

hife:

{5) Rotate PLATE tuning control and observe dip as
Thdicated on the meter: If the ‘dip is oot prominend

CAUTION rigluce the loading control slightly for better indi-
HIGH VOLTAGES ARE PRESENT ON UNDER cation. As the PLATE control is rotated the mefer
-"{Elrl"' Lf}'T &I‘.““Ew Hi"ui" A"«'e-f&‘": 51 “‘.f"*ieil-. - ghpdilwie gpaalle ;auchmnmﬁ.m',u«sr e e S :-
A sntmyip AL ﬁ’r
g
£61} Detevniineg which Jside "pf the. di ﬁmrumh J,"E,r
] SE‘T, r’F“fui""\uand aulmm ik HI‘lLEr smg of mp ]fﬁ
(L} Contiect:a ‘duimni“Joad "o afntenns, and set meter Reeping the ‘Teter Teading below: 100 mA, . -8
o '--"['ﬁ"'m,. s ey ; b £
"FF‘} Tl ‘r_-'-.‘:!\.'u‘;_rq'l‘ﬁ_ﬂl'u:ﬁ. oriig, e, rehala i
(27 Locate TC2T the nentralization k-"uri:tl'}lnij Chpacior 1!-:1]1'.{'}lIJél':':im]‘ shaft '\-"L"]'_‘.' .‘.ilip{h‘:ljlt-' in the direction
shaft on the underside of the chassis near the which redoces the current shown on the meter.
{ln'-;r“,m.y .;sr.r*JHrJrl _'|.=.:..1'tc;.!_a aII:“r i e, I‘umll.l.m”h - __.“_.,HI:"lt*A_z,,x,j.rm i andl il }1111*1 L].tx.‘r:ﬂ-‘rr*L Irdwm d-—»-.
ik TR ‘m,'lwu T AR B e sty -ltu'lm"‘mm'LLlaan”.sm “eaf “u.,.hru Tl thie dni, o
mum dip pont, :
{3} Check final amplifier idle current in USE or LSB :
position and adiust as described belore “The final compartment cover must be in place fo supply "
the RF shielding requiretl during the meutralization '
4% Tune up-the transceiver at 28 MHz 0B or 10C procedure.
E
I
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12. ALIGNMENT OF TRANSMITTER MIXER/DRIVER attempted. It is assumed that the signal generating stages

AND RECEIVER FRONT END STAGES ) of the transceiver are functioning properly. Use the
internally generated signal of the transceiver to align

The final amplifier- bias adjustment must be set to 50 the transmitter mixer and driver stages and the RF
mA before extensive operation of the transmitter is signal generator to align the receiver front end stage.

———————— Ti02, TIO3 Qi 3SK39Q
N 1P ¢ —
i ’ 1‘ |
BAND COIL CAPACITOR | TRIMMER
160 €128 1000 PF TC29
80 | T101A+T104 | C41 330PF TC11
40 C42 50 PF TC12
?Z §1 20 Cc43  70PF| TCI3
T 7_% 15 T101A C44 20 PF TC14
10 TC15
RF INPUT CIRCUIT
f (1) Connect the 50-ohm dummy load to the antenna Use just enough signal generator output (approximate:
' Jack. Tune up the transceiver at 30,000 KHz ly 1 microvolt for an aligned unit) to keep from deve-
(BAND 10D, VFO at 30,000 KHz) as follows : loping AGC voltage (no.S-meter indication ). Set trimmer
Set the BAND switch to 10D, the VFO to 30,000 TCI5 to the mid capacitance position. Adjust a slug
KHz, PRESELECTOR control to the upper end of of T-101 for maximum audio output without developing
10 and 11 meter segment and the OPERATION AGC voltage.
switch at MOX. Advance the CARRIER control
and tune the final amplifier. Maintain the reso- (3) Set the BAND switch at 10A, the VFO at 28.000
4 nant plate current (IC) at 100 mA with the CARRI- KHz and the “MOX-PTT-VOX” switch at MOX.
ER control. Set trimmer TC5 to the mid-capactance Advance the CARRIER control and tune the final
J position and adjust the slugs of T102 and T103 amplifier. Maintain the meter reading at 100 mA
;"' for maximum output into the dummy load. Reduce with the CARRIER control as described in step 1.
‘ the transmitter output to zero with the CARRIER -
control. Set the PRESELECTOR control to the lower end of
| 10 and 11 meter segment and adjust trimmer TC5 for
(2) Set the OPERATION switch to the receivemode, maximum output at the dummy load. Reduce the trans-
RF and AF GAIN control to maximum, CLARI- mitter output to zero with the CARRIER control.
FIER control to “OFF”, and NOISE BLANKER
to “OFF”. Do not change the VFO setting and (4) Set the OPERATION switch to the receive mode
PRESELECTOR control setting set up in step 1. and without changing the VFO or PRESELECTOR
Tune the RF signal generator to 30,000 KHz and control settings, tune the RF- signal generator to
adjust it for approximately 1,000 Hz beat note. 28,000 KHz and obtain 1,000 Hz beat note.



GRID CIRCUIT

PLATE CIRCUIT

BAND CoIL CAPACITOR TRIMMER COIL CAPACITOR TRIMMER
160 C129 1000PF TC28 C130 1000PF TC10
20 TI02 - TIOA — 330PE —I1 L T1Q3 47107 Lo 2Z0PF TO6,
_ . ]
| — —_
20 C6 70PF TC3 C10 50PF TC8
15 T102 TC4 T103 C107 10PF TCS
10 C126 5PF TC5
12BY7A TUNING CHART

Control the signal generator output and adjust trimm_er (7

TC15 for maximum audio output as described in step 2.

(5) Repeat step 1, 2, 3 and 4 to peak out the coil
adjustments for the 10 meter band.

(6) Set the BAND switch to 15, the VFO to 21,000

) 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 obtain the 1,000 Hz beat note. Adjust
trimmer TCl4 for maximum audio output as des-
cribed in step 2.

KHz and the PRESELECTOR to the lower edge of (8) Repeat the procedures given in step 6 and 7 on
the 15 meter segment. Tune up the transceiver to the 20 meter band. The trimmer TC3 and TC8
21,000 KHz as described above. Adjust trimmers are used for maximum transmitter output and TC13
TC4 and TCY for maximum transmitter output for maximum audio output in receive.
into the dummy load.
Vi 12BYTA
> 2NDAI\$1F)’<ER - o T
RX RF 4 T
TI03
e
- R36
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(9 Set the BAND switeh at 80, VIO at 4000 Kz,
and the PRESELECTOR a7 of the inner scale

S0 TCL and TCG ab the mid-capacitance point,

Tung the transegiver, fo 4000 KHe and. adivs

and without changing the VEFD or PRESELRECTOR
settings, tune the REF signal geoerator to 3500
Ellz and obtamn a 1000 Hz beat note. Adjust TC1
B msimpangn ddio s ga sl e g 2

TI05 and TIOE for maximum transmitter nower

eatput inte: the load, i 133 Repeat step 9. 10, 11, and 12 to peak out the coit

i~ adjustments for 80 meter banes,

{10} 5et the OPERATION switch o the receive mode,

:'f and without changing the VFQ or PRESELECTOR {14715ct the BAND switch o 40, VO at 7.000 KHz

.'h':"‘i settings, lune the RE signal generator 1o 4,000 arid the PRESELECTOR to the lower edee of the

1 KHz and obtain a 1000 Hz beat note. %[L TC to A0 _|]1..¢;1.1?t' sgement. Adinst TC2 and TCT fan maxs.
| thie mnluumn[nnw point, - Adjust ’[I(}I Tor maxi- mum  transmitter power outpal inte the :']u;lnm}f

':1, mum andin mutput as deseribed in ostep 2. load.

(11} Set the PRESELECTOR. at the lower odze of (he (15)8et the VFQ at 7,150 KHz and PRESELECTOR for

: 80 meter segment, VIO a1 3500 KHz, and adjust maximum power output. Adjust L33 for maximum

:r'._:r . I r]‘Cl FJ.I"{J f[~{"'|!:| ]FUI'.' l'ﬂel“(l.]]'l] T [Ir'IEl‘-i,ﬂll'fLI:I J.]t]'I.MT e Lpt{&.{,:rpﬂpfﬂw” mn,_qhﬁhrﬂ‘j_n]ﬂ_thm-,—] 37

|(“ G‘UT[}I_I.‘ m_!.o. L].}t*. Tim.atm nmJ . I Dlﬂ_l?ﬂ_l _:Ir“ -t :‘n."' o e

; = —U*V-PJH mz—‘i’]ﬂ' F-f-'-'k IJU\I m»']mh W the réceive nm:uf- ancl

i J‘“’K rl‘r\ ‘E{‘x’n’h AR n:En B e 'mwx ! 560 e VIRU oe PRICSECERCY UK setlings ti the same’
position as step 14, tune the RF signal generator to
V000 KHz and obtain a 1000 He beat note, Adjust
TCLZ for maximum audio output,

(17 Set the BAND switch to 160, VIO at 1900 Kz and
e PRESELECTOR at 2 of the inner seale. Adjost
TCZE and TCID for maximum power output into

Tezo TGIB  TG26 TG2s T T3 TGz Tew the dummy load.
2 =18 HES

U {18 Turn the OPERATION switeh 16 the receive mode,

and “leave the VO and PHl,Si [,ILIUH acttmg;, I: :
"~ " unchanged. -‘"I.]Jf?h the EI signal ;,rcn-;w atu: Uutput ';.'._
at 1,900 KHz to antenna terminal. "&d]llq TC29 foF . .-. )

maximum Smeter reading.
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13. HETERODYNE CRYSTAL OSCILLATOR ALIGN-
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14 TRAP COIL ALIGNMENT
(4) T113 in the high frequency IF unit is used to el-

(1) TI07 is wused to eliminate the direct-feed-through in- iminated spurious radiation on the 20 meter band. For

terference at the IF frequency, and tuned to 6020
KHz. Set the transceiver at 7,000 KHz L.SB in receive
mode and peak the PRESELECTOR for maximum
noise output. Set the RF signal generator to 6,020
KHz and increase the signal generator output until an
audio beat note is heard. Adjust T107 for minimum
audio output.

alignment, tune transceiver to maximum output at
14,350 KHz in the tune postion. Measure the spurious
radiation, by using the S-meter of another receiver
tuned  to 14,520 KHz where a spurious radiation
can be heard. Adjust T113 for minimum S-meter
reading wihout decreasing the power output of the
transceiver.

(2) L29 on the printed circuit board located near the
antenna change-over relay RL2 is also used to

(5) T115 is located on the printed circuit board near the

VFO unit and is used to suppress carrier oscillator
eliminate the direct- feed-through interference. Set the
transceiver at 7,100 KHz in the receive mode. Tune
the RF signal generator to 5,920 KHz. Adjust 1.29
for minimum S-meter reading.

feed-through . Tune the transceiver to any frequency

and load it to full output. Reduce the microphone

gain to zero and place the mode switch in  the

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
KHz USB in the receive mode, and increase RF and

(6) L28 is used to eliminate spurious radiation on the 15
meter band. Tune the transceiver to maximum output
at 21,200 KHz in the tune position. Locate the spuri-
ous radiation at 21,220 KHz by another receiver.
Adjust L28 for minimum S-meter reading on the

AF gain control until an audio beat note is heard.
Adjust L22 for minimum audio output.

CAUTION .

receiver.

Continuous full output for more than 10

seconds may result in destruction of final
tube.

(7) TC30 connected in series with L32 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 transcciver 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 transceiver.
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RESISTANCE CHART

T 2 3 4 5 6
1 E E E E E
2 E 150 E 0 10K
3 300 0 10 0 o 4K
4 3K E 0 PSS 10K 10K
5 300 00 0 oo 200 30K
6 200 E 1K E 5 50K
7 E 10 E 0 E 3K
8 0 E 0 1K 5K oK
9 2.5K 120 10K 10K 1K 120
10 X E 3K 50K 10 0
11 100 0 10 E M 3K
12 120 E 1K 100 3K 10
13 120 0 3K 00 1.2K 200
14 10 DS E 200 700 10
15 0 100 0 10 — 50K
16 0 100 o] 10 — 0
17 100 E [ee} * — 0
18 E E 0 oo — E
19 — — 10 3 —_ —
20 — — 120 E — —
21 — — 200 E — —
22 — — E * — —

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.

RF UNIT C-CAPACITOR
PRINTED CIRCUIT BOARD PB-1181(A~2Z) DIPPED MICA

Q-FET & TRANSISTOR 6 500WV 20PF +10%;
4 TR. 2SC372Y 1 S00WV 40PF +10%;
5 TR. 2SC373 8 500WV  100PF +10%
3 TR. 2SC784R 2 ] 500WV  470PF +10%
2 FET 2SKI9GR ] N CERAMIC DISC
] FET _ 3SK390 7 50WV_ 0 0014F 5

=

CARBON FILM CERAMIC FEED THRU .
22 LW 56 Q+10% 14~16 S00WV 0.001uF '$°%
23 yw 100 Q +10% ELECTROLYTIC
16 LW 220 Q+10% 18 __16WV 1uF |
6 LW 330 Q+10% TC-TRIMMER CAPACITOR
10, 19 LW 470 Q +10% CERAMIC '
11 LW 560 Q +10%; 1~3 ECVIZW530P32 SOPF
9,13 UwW 1 KQ+10% L-INDUCTOR
7 LW 1. 5KQ +10% 1 BPF-A
8 HUW 2.2KQ +£10% 2 BPF-B
17, 20 LW 3.3KQ £ 10% 3 _ BPF-C
<21 W 8. 2KQ +10% 34 RF CHOKE 1.954H
1 [2)
. ) 14 18 _ p7AY 15 KO +10% 4.8 RF CHOKE , 250 H
— —
1, 3,5, 12 >a W 10U K& = 10U% I3 1 RAFr COIL
- X-CRYSTAL
1 HC-18/U 6360KHz

VR-VARIABLE RESISTOR

1 EVLSOAOOB53 SKOQB IF UNIT
C-CAPACITOR PRINTED CIRCUIT BOARD PB-1183(A—Z)
DIPPED MICA Q-FET. IC & TRANSISTOR
| 17 S00WV 6PF +0.5PF | 2 TR. _ 2SC784R
5 500WV SOPF £10% | 4,5 TR. 2sC828Q |
1,11 S00WV  100PF £10% 3 IC CA3053
1

CERAMIC DISC FET MKIOF

3 50WV 0.001.F * %8
2,4,7~10,12—~16, 18 50WV 0.01 xF 8% D-DIODE
6 50WV 0.047pF  * 500 5.7-~11 Ge. 1S1007
L-INDUCTOR - T8 1—-4,6 Si. GP2-354
3 RF CHOKE 250H 12 Zener WZ-110 |
1,2 RF CHOKE 1mH R-RESISTOR
MIXER UNIT CARBON FILM
PRINTED CIRCUIT BOARD PB-1082(A—~Z) 2,13,16 ©Uw 100 Q +10%
PB-1180(A ~2) 23 A 220 Q+10%
Q-FET & TRANSISTOR 20 P 470 Q +10%
1 TR.  2SC372Y 12,15, 19 ©UwW 1 KQ+10%
2 FET 3SK39Q A S AN 2.2KQ +£10%
D-DIODE L ' 8,9,22 LW 3.3KQ+10%
1 Si. GP2-354 ] 11 P 3.9KQ +10% ,
R-RESISTOR 4,5 P 5.6KQ +10%
CARBON FILM 17, 24, 25, 27 YW 10 KQ £10%;
12 KW 10 Q +10% 10 4w 27 KQ+10%
57 UwW 100 Q+10% 1,18, 21 HUw 100 KQ+10%
13 YW 470 Q +10% CARBON COMPOSITION
3,16 H©wW 1 KQ+10% 26 ©W 1 MQ+10%
2 __ Hw 3.3KQ +£10% 6,7 ¥wW 100 Q@ +10%
14, 15 4w 5. 6KQ +10% ) -
10 MW 10 KQ+10%
4,6 LW 15 KQ+10% - ] ) B
o 11 ‘ LW 22 KQ +10% -

DIPPED MICA
1,24, 25 S500WV 100PF +10%;




15, 22 500WV  150PF £10%; 15, 27, 39 SOWV 0.001xF +20%;
11, 17 500WV_ 470PF +10% 1,9,12,17,22,33,34 S50WV_ 0.01 «F +20%
CERAMIC DISC 24, 28 ~30 SOWV 0.022.F +209;
2628 SOWV_0.001xF  *353% [7 3,25 26, 45, 48, 50 SOWV 0,047 uF £20%;
2~6,9,10,12,13,18,20, S0WV 0.01 uF + %% | 23,32, 37 50WV 0.1 uF +20%
| 21,23,31—34 11 - S0WV 2.2 ,F +20%;
| 7.8, 14,16, 19, 35 S50WV 0.047uF  * 88% | ELECTROLYTIC
5-7,10,14, 21,36 16WV 1uF
2, 16, 19, 20, 31 16WV  10uF
PLASTIC FILM 8, 35, 40, 43 16WV 22uF
29 50WV 0.47 «F +20% 38~ 16WV 47uF
- ELECTROLYTIC 4,18,41,42,49  16WV  100uF
30 16WV 104 F 13, 44 - 16WV  220u4F
~__L-INDUCTOR - - -
1-4 ~  "RF CHOKE 250pH OD. & O
| _ T-TRANSFORMER & INDUCTOR PRINTED CIRCUIT BOARD PB-1184(A—~Z7)
| 108 =~ IF TRANSFORMER Q-FET & TRANSISTOR -
| 109 IF TRANSFORMER(DETECTOR)| 2,3.5, 6 TR.  2SC372Y_
B XF-CRYSTAL FILTER _ ] | 4 TR 2SCB28P
|t XF30A_ssB 1 _FET. MK-10D
2 __XF-30C_CW(OPTION) |~ ~ D-DIODE -
R R ey Ge.  1S1007
_ _R-RESISTOR ]
CABON FILM
PRINTED CIRCUIT BOARD PB-1189(A~Z) | 18 HUw 100 @ +10%
| Q-FET, IC & TRANSISTOR 1 1,3 HYw 150 Q£10%
2,3 _ _TR. T 28C372Y |19, - TBwW 180 Q +10%
6,7 . _ TR 28C373 2,21, 31 MW 470 Q+10%
S FET___ MK-10D _ | 911,14, 24,28 UwW 1 KQ+10%
. FET .  MKIOF__ | 20 MW  1.5KQF10%
& STK401 6,8 HUw 2.2KQ +10% |
N (el _ TA7042M | 12,15,16,22,25,26,29 4w 4.7KQ £10%
o o 3. T Hw 10 Ke+i0%
_DblobE T T THwW 15 Ke=+i0%
1—~4 _Si.GP2-354 | 13,17,23,27 . Bw 22 KQ+10%
5 ___Zemer  Wz-090 7 4w 33 KQ+10%
| R-RESISTOR I 4 3w 100 KQ +10%
'CARBON FILM
| 42 i} Hw . _47Q+10% |
40 4w 82 9+10% | - - -
13, 44, 45 MW 100 Q107 | T T T T
41 HwW 220 Q +10% - _VR-VARIABLE RESISTOR
12 AW 330 Q+10% | 1 TRIIR 500QB
| 16,17, 33,38,39 MW 470 9+10% 2 TRIIR - 5KQB
| 27 T T 3w 680 ) Q£10% | — C-CAPACITOR -
5815 T 1Zw 1 KQF10% | DIPPED MICA
21 W 1.5KQ+10% | 20.28 30 500wV 30PF +10%
20,2834 KW 2 2KQ+10% | 19,27,32 _ 500WV 40PF +£10%
6 Hw 3.3KQ +10% 38 ____ ___500WV  S0PF +10%
1,3,14,19.29~-31 4w 4.7KQ =10% | 510,37 S00WV  100PF +10% |
4 . AW 5. 6KQ*10% | 3 " "s00WV  130PF +102,
| 910,35 T T HZw 10 KQ=*10% 4 - 500WV  150PF *¥10%
11 18 YW 15 KQ*10% | 21 - 5(7(5W\T700PF110%
7 AW 22 KQF10% [ 23,36~ 500WV__1000PF +10%;
43 HwW 27 KQ +10% CERAMIC DISC
32 XKW 33 KQ*10% | 31 SOWV 0.001xF © 33%
| 2,36,37 2w 47 _KQ +10% | 2,8,9,13,17, 18, 24, SOWV 0.01 uF  + 807
22 N YW 470 KQ £10% | 26,29,33 ’
6,11,22,25 34 SOWV 0.0474F * 39%
PLASTIC FILM
B I ¢ 50WV 0.22 uF +20%
~ ELECTROLYTIC
CARBON COMPOSITION 15 1I6WV  100uF
| 23,24 MW 3.3MQ +£10% -
25 HW._ 5.6MQ +10% -
26 __ THERMISTOR _ SDT-250 - - ]
VR-VARIABLE RESISTOR _ ___TC-TRIMMER CAPACITOR
3,4 ~_ TRIIR ~ 10K@B ~  CERAMIC
1.5 VI6OKRZ-1 10KQB 2~4 ____ECVIZW20P40 20PF
2 VI6OKRZ-1 ~ 2MQB 56 ECVIZW50P32 50PF
C-CAPACITOR 1 ECV1ZW50P40 SOPF
DIPPED MICA L-INDUCTOR
46 o 500WV  100PF +10% s RF CHOKE 104H |
PLASTIC FILM 2—4,6,7 = RF CHOKE 22u:H
47 8,9 RF _CHOKE 2504 H

SOWV _ 0.0047 «F +20%



T-TRANFORMER D-DIODE
110 IF TRANSFORMER 1 Varactor 15145
X-CRYSTAL 5 Ge 151007
1 HC-6/U_3178. 5KHz(USB) 2~4 Si 1S1555
2 HC-6/U 3181. 5KHz(LSB) 6 Zener WZ090
3 "HC-6/U 3179. 3KHz(CW/AM) R-RESISTOR
""CARBON FILM
2 MW 56 Q+10%
= & ALIB 3,8, 19 4w 100 Q+10%
PRINTED CIRCUIT BOARD PB-1185(A—~Z) 14 HW 220 Q +10%
Q-TRANSISTOR 24,27 - ©Uw 330 Q+10%
6 TR.  2SC372Y 7 4w 560 Q +10%
5 TR.  2SC697B,D. E 12,17,22 ) Uw I KQ+10%
1—~4 TR.  2SC735Y 23 Hw 1.5KQ £10%
D-DIODE - 9,10 KW 2.2KQ £10%
2,5,6 Zener 15993 16, 26, 28, 29 YW 3.3KQ+10%
1 Si GP2-354 5 ] ]  uw 4. 7KQ +£10%;
3 Zener  WZ-090 6,15, 18 W 22 KQ+10% .
R-RESISTOR 25 B HUw 47 KQ+10%
CARBON FILM 1.4.11.13.21 iw 100 KQ *+10%
18 AW I Ke<+l0% | 20 AW 1 MQ +10%
12 4w 1.5KQ +10% -
20  X¥W2.2KQ*10% - .
4,7, 11 LW 4. 7KQ+10% -
[ 1,8,13,15,24 LW 10 KQ*10% | R-VARIABLE RESISTOR
5 - 4w 27 KQ *10% 1 SRI9R 2.2KQB
6 Hw 33 KQ+10% C-CAPACITOR ]
14 YW 47 KQ*10% " DIPPED MICA
229 1w 100 KQ 107 6 ) _ S00WV  3PF £0.5PF
CARBON COMPOSITION |8 500WV 10PF £10%
16 W 4. 7KQ +10% 5 500WV 20PF +10%
- 14, 24, 25 500wV 30PF £10%
] 17 ) 500WV 50PF +10%
i 3 500WV 60PF £10%;
16, 27, 28 S500WV 100PF +10%
~ VR-VARIABLE RESISTOR 7,9,13,22 500WV  150PF £10%
4 TRIIR 5000 B CERAMIC DISC
3 B TRIIR 1KQB__ | 18 50WV_ 0.001uxF ' 307
| 1 TRLIR 1QKQB 1.2.4,10,15,20,21,23, ., SOWV O,‘Ol uwF 800 —
. C-CAPACITOR T 10 33 SOWY O OaTer -
DIPPED MICA ELECTROLYTIC
56,21 500WV  30PF £10% 12, 30 A V7] S
9 S00WV 40PF £10% 32 16WV 10u4F
20 . _S00WV __ S0PF £10% - e
2 S00WV  100PF =10% o - ]
1 500WV  250PF +10% | - - - ]
7,8 _ 500WV  1000PF +10% | TC-TRIMMER CAPACITOR |
3 500WV  2000PF +10% | CERAMIC
CFRAMIC DISC. - L2 _FCV]ZW20P32 ?0PF
4,19 - S0WV_ 0. 0lukF =305 C-TNDUCTTOR
ELECTROLYTIC 1 FIX OUTPUT COIL
14—~16 16WV _ 1000uF 2,4,7 RF CHOKE 2504H
[ 17.18 25WV  470uF 3,5,6,8 RF _CHOKE 1mH
12, 13 160WV 2uF T-TRANSFORMER
10, 11 250WV  22uF 116 - IF_ TRANSFORMER ]
- 117 IF. TRANSFORMER
TC-TRIMMER CAPACITOR 118 IF TRANSFORMER
CERAMIC | 119  1F TRANSFORMER ,
1 ECV1ZW50P32 50PF
L-INDUCTOR B
[ 1,2 ~ RF CHOKE 4mH | PRINTED CIRCUIT BOARD PB-1056(A —Z2)
7 X-CRYSTAL i Q-FET & TRANSISTOR
1 ] HC-13/U  100KHz 3 TR.  2SC372Y I
1,2 FET 3SK22GR
NB & FIX UNIT ’ D-DIODE ]
PRINTED CIRCUIT BOARD PB-1182(A—~Z) 1 Varactor 15145
Q-FET & TRANSITOR R-RESISTOR
2,7 TR.  2SC372Y CARBON FILM
s TR. _ 2SC784R 4,7 ©w 100 Q +10%
3,4 FET 2SKI9GR 10 Hw 270 Q +10%
6 FET 2SK34E 3,6 KW 330 Q +10%
1 FET __MK-10E 8 Hw 8. 2KQ +10%



i P 10_KQ +10% 1~3,8,11~13 Si. GP2-354
9 ) ©w 22 KQ+10% 9 Zener  WZ-090
2,5 T W 1000 KQ*10% R-RESISTOR
CARBON COMPOSITION CARBON FILM
11(L5) ew 1 KQ+10% 48 W 220 Q +10%
| - 22 HUw 330 Q£10%
o 18 4w 470 Q +10% .
] - 26,62 4w 560 Q +10%
, _ _ 35 YW 680 Q +10%
C-CAPACITOR ] 64 LW 1KQ +102;
DIPPED MICA 50 YW 1.5KQ +10%
| 16 SOOWV  20PF +10% | 61,63 W T4 7KG 1109, |
| 8,10 500WV  100PF +10% 23,24, 33, 34 AW 5.6KQ +£10%
1,2 500WV ~ 650PF +£10% | 25,59 P 10 KQ +£10%
n S00WV  1000PF +10% 60 LW 33KQ +£10%
11 ~ 500WV__ 2000PF +10% CARBON COMPOSITION
CERAMIC DISC 54 5w 10 Q+10%
6,7,9,12, 15 S50WV 0.01 xF "5 4,9,17,39 LW 56 Q+10%
3,513 500WV 0.01 4F 190714751, 53,55 ) B 100 Q +10% |
CERAMIC TC 16 LW 470 Q +10%
14 NPO 6PF 10.5PF | 56 5W 100KQ +10%; |
4 i NPO 10PF £10% 7,38 LW 1 KQ+10%
15 - NP 3ZFr T TI1U 7o T 2 W 2. K& T 1V
20 N750 2PF £0.5PF| 2 5w 3.3KQ +£10%
18 ~ N750 7PF £0.5PF, 44 5w 4. 7TKQ +10%
17 N750 20PF £10% 19, 20 LW 5.6KQ +10%
8 o 15w 10 KQ +10%
36 W 33 KQ+10%
_ . 3 W 47 KQ +10%
- 28, 29 I5W 470 KQ +10%
VC-VARIABLE CAPACITOR 13 Lw 1 MQ+10%
|1 AIR  Bs2IC__ 10, 11 1 W 56  Q+10%
TC-TRIMMER CAPACITOR 30 B 1 W 47 KQ+10%
1 B ~_ AIR__ TSNI50C30PF METALIC FILM
2 AIR  TSNI70CIOPF X2 5 3 W 5.1KQ +10%
L-INDUCTOR 40 5 W 1.5KQ +10%
1 OSCILLATOR COIL 37 5 W 18 KQ +10%
2—~4,6 RF CHOKE 250H WIRE WOUND
S(R11) RF CHOKE 12 METER SHUNT_
- " VR-VARIABLE RESISTOR
3 EVCBOGS20B13 1IKQB
_‘:‘Eﬁﬁm_ 6 EVHBOASI5B13 IKOB
PRINTED CIRCUIT BOARD PB-1076(A—~Z) | |1 EVK48AF02314 SKQA/IKQB
~ D-DIODE 2 EVKAOAF02339 5KQA/5KQB
5,6 Si. 151942 4 TR-1IR 1KQB
1~4,9~12 Si. 10DI10 C-CAPACITOR
7,8 Si. VO6B DIPPED MICA
~ R-RESISTOR 123 500WV 2PF +0. 5PF
CARBON FILM 134 500wV 3PF +0. 5PF
6—13 LW 470 KQ +10% 28, 126 500WV 5PF 0. 5SPF
CARBON COMPOSITION 1, 16, 98, 107 500WV 10PF +10%
2 W KQ +10% 44, 106 500W V 20PF £10%
4,5 1 W 3.3Q+10% 97, 122 500WV 30PF £10%
1 2w 5.6Q+10% 5, 10,42, 47 500WV SOPF £10%
METALIC FILM 135 500WV 60PF +10%
3 SW 220 ©+10% 6,43  500WV 70PF +10%
104 500WV 80P F +10%
L. _48_53 55 92 Q9 S00WY __ 100PR e 10%
C-CAPACITOR 46, 111 500WV_ 150PF £10%
CERAMIC DISC 29 B 500WV__ 200P F £10% )
6 50WV 0.047.F 8580 127 500WV  250PF +10%
4 500WV_0.01 xF %] 9 S00WV__ 270PF +10%
1,2,5 ~ 1.4KV_ 0.00474F *'3% | 45, 105 500WV  300P F £10%;
ELECTROLYTIC 4, 41 500WV  330PF £10%
3 25WV  470uF 108 500WV  400PF =10%
2,26, 136 500WV __ 470PF +10%
_mnm_z 27.34,35,37, 120, 121, 500WV T1000P F +10%
V-VACUUM TUBE | 128 —131
1 12BY7A [ 17 S500WV zzonp_gj_lo%

|

P —_

D-DIODE

23

1. S KWV 1000P F =10%

4,7 Ge. 1S10067

CERAMIC DISC

m ]



51, 62, 65, 81 —83, 86, 87,

SOWV 0.0l « F + 80%

T-TRANSFORMER & CHOKE COIL

T

90, 118, 141 11 POWER TRANSFORMER
33, 38, 50, 52, 59 ~61, SOWV 0.047, F *83% 1 12 AF CHOKE 20mHO.5A
66_69~71 85 20 91 94 14 AF CHOKE IH 20mA
==
|
74 1.4KV 0.001uF *'9% FH-FUSE HOLDER
24 1.4KV 0.00474F *'00% | | AC S-N1001
36, 75 1.4KV 0.01 F 1'8°%| 2 DC S-N1102
25 3KV 150P F =10%; RL-RELAY
132 (RDA30) 3KV 600P F =10% 1 AE3171-42
CERAMIC FEED THRU 2 MX2P
30 ~32, 39, 40, 67, 68, 84, SOOWV 0.001.F 1'9°%
110
PLASTIC FILM
140 50WV 0.047 uF +202; S-SWITCH
18 50WV 0.22 uF £20% 1 ROTARY RSI13-13-11(BAND)
49 SOWV 0.47 uF +20% 2 ROTARY ESRE365R20Z(MODE)
METALIZED PAPER 4 ROTARY ESRE246R20Z(SELECT)
76 160WV 2.2 4, F +20% 6 SEASAW WD3001 (POWER)
ELECTROLYTIC 5 SEASAW WD3201 (HEATER)
142 16WV 1uF 3,10 SLIDE SS-F22-08
54, 137 16WV. 104 F 7~9 SLIDE SS-H23-08
143 16WV 100 F
63 16WV 220 F
124 25WV 10004 F
109 450WV 2. 24F X-CRYSTAL
77, 78 500WV 100 F 1 80M HC-25/U 9. 52MHz
VC-VARIABLE CAPACITOR 2 40M HC-25/U 13. 02MHz
1 (PLATE) AIR  RTI8B300VC  300PF 3 20M HC-25/U  20. 02MHz
2 (LOADING)AIR B1240DS 4  15M HC-25/U  27.02MHz
TC-TRIMMER CAPACITOR 5 11M HC-25/U  33.02MHz
CERAMIC 6 10M-A HC-25/U 34. 02MHz"
5 ECVIZWI0P32 10PF 7 10M-B HC-25/U  34. 52MHz
1—4,11—~25 ECV1ZWS50P32 SOPF 8 10M-C HC-25/U  35.02MHz
8,9 MICA B-1PY 40P F 9 10M-D HC-25/U  35. 52MHz
6,7, 31 B-2PY 100P F 10 JJY/WWV HC-25/U 16. 02MHz
10, 26, 28, 29 B-7P 420PF 11 160M HC-25/U 7. 52MHz
27 AIR  TSN-150C 10PF
PLASTIC FILM
30 CTYI12B 10PF
L-INDUCTOR MJ-MULTI JACK
12, 13,16 —18, 20, RF  CHOKE 250 H 1,2, 6 S-14701 18P
21, 26,27, 31, 35 3,4 X-18007 22P
11, 14,15, 36 RF CHOKE(TV-245) 250u4H 5 S-14703 14P
9 RF CHOKE 300.H PL-LAMP
7 RF CHOKE(PLATE) 5004H 1,2, 4 15V 0. 15A ]
2,3 RF CHOKE 1mH 3 14V 40mA
24 P.S. W56Q0.3¢ 10TS PLH-LAMP HOLDER
1,4 P.S. 1W56Q0.64 4TS 1,2 #001011
5,6 P.S. 1 W56Q1.0¢ 4TS B-1 ]
8 TANK COIL VS-TUBE SOCKET
22 TRAP COIL 1 TS103CO01
28 TRAP COIL 2,3 S-B0703
29 TRAP COIL J-RECEPTACLE & JACK
32 TRAP COIL 1,4,5,7,8, 11,16 CN-7017
33 TUNING COIL 2 S-G7616 (KEY)
25 L.P.FILTER COIL 10 S-G7814 (PHONE)
3 FM-144 (MIC)
6 JSO-239 (ANT)
9 450 AB12M(POWER)
T-TRANFORMER & INDUCTOR 12 P2240 (SP)
101A ANT COIL A 13 S-B0611 (EXT.VFO)
102 GRID COIL A 14 SA602B(ACC)
103 DRIVER COIL A 15 S-16303 (FAN)
104 ANT COIL B
105 DRIVER COIL B
106 GRID COIL B
107 SMHz TRAP COIL M-METER
111 6.36MHz TRAP COIL 1 MK-45
115 3. 18MHz TRAP COIL




L3¢ _(PB-1189 AF UNIT) MJ (4)
@oun [~ QI MIC AMP Q2 MIC AMP Q3 E.F Q4 VOX AMP
T4 E@:@E) MK-iOfF) 2sc3ray 2sC372Y TA-7042M

Q5 RELAY COM

O Te® (25C828P) (25€828P)
Sl X . . c2z  p MK-10 (DorE)
o ¥ 3 §_L N Q¢
N ﬁ;r % 25C3
79 g~ =33 s
@@\ [213 1 s
—1°,° vz
= N 75
BT @
/3 .
220 4
» N of ~RHF- 3 .
il : A EREEE
® [4 el S '
© sz 00 ] _ A R28 2.
il Di~D4_GP2-354 —H-
(5K A @ _'_
;E M
a N
é‘, T Q7_SIDE TONE PAEK TN M
K | 972I0E, gi §1 & Q8 AF  STK-40l
| (2sc828Q) y 3T 2.8 i
| 528{.70.022 : g’:Si § e 774
| c29. €30 os o 3] * 644 220 ki
0.5%22 0022 o oy 3 &) —H—9 - 3
[ M = T
D sl YT | © 0o ® vesfe || %
i A 2 q
|8 < S¢ e ot 8 M, |5 8LE L
& ‘§ S 5 §L § ¢4y &= @-g § © ~ 2047
| ¢ T T, LT R
<
i 7
| , L
e — — — — — — —— '?5"/,%‘222 — )
. M 2 -

L P45 200 l
L @ @ ——@—l @
Y — -(PB-1229 PRE AMPY=on A | |

D’4 r'y -_5—1
i
ny o ¥l Las g ~yg L
gL ¥ § ¥ N
T; L% el ® ;v%é o R
18 Tg € ‘ m <5 H SPI s
| 3 5| o | 5 o NTSPQ <
| - S8 '
b 13,5V Z--
VoX S7 f
O—
BUFF , e g/l
NOTES v VFO_OSC____ __ __BUFF Q3 25C372Y P
[ Al L RESISTORS ARE IN I4W G (2sCg28pP) S
§ ‘ | 3 AN
UNLESS OTHERWISE NOTED. S Xy | E T:
<3 -\\\N a
2. ALL CAPACITORS ARE IN uF LT °<;/z %’i -
UNLESS OTHRWISE NOTED: T‘I:s 49/ g
3 ALL ELECTROLYTIC CAPACITORS gg 2 o
ARE  [6WV S ‘
UNLESS OTHRWISE NOTED. e 9
4 % VALUE 1S NOMINAL,
RS6 100K
o,
3

128001

T-us CIry




‘ , UE 9T
‘ J MJ (5) i%éa"_ul_fj" B
_ —_——— i 1_ ~ (PB-1184 MONA.QSC gy &= - .A“_,_L___
—— =— %}:

I

3/7{(3/0(2
1 | mLﬁz;;a—'%a o ;I e s X
l I 750 50 A LePTION)| R
| ver 3008 R& 100 t4w N
7 | | BM L7 25005 < , <73
12 l 3| 2\ ~—"'&£‘:§55_§’ R
) L 3 {L»rﬁf; |
XF-f
y [I ,I b 'fT " STBOKHE
L] N i
2 Y
N |' }: | IF | ;g £2 3T
o At V.
3 | l ll L of Mk-loF) 1770 A g
| l l s 250uH d
. AGC8 S-METER %
- ,' ' | | | [Qa,25Cs280Q —
[ " o104 751057 | AM | MOGZCW BU ‘ | [ czs orwp.
R Q2 25C372Y l GP2-:
l , (25C828P) | Q5 2sC372Y ea] || Ko
, | LS8 | | ES
’? i | 3 T o | &
i | | . d
2 3 3
18 I } |_|=_: M e S
: | N N
Xy ;} N fl
’ 2 U |
! §§ §§£ I ¥ l
l 7 7 e NI L
J | 3§ ot S
l RN ;;8§ §
76)— — 7
13,5V
Wit
%{IZXJ
SAIE
g , .
3 g szb ’ I Iy
0 / 5 D
120 o] O out, & Q’B_'“_BZ__NES_‘E’_‘_UE'TL — Yo _E AN f(?
)J saf=d *s2a’ fo Q2 25C372Y I Rj
/ — .
’f > ;""2’3“ A I Ky
R S
H 333 ="
Ml i (. 7 68260
- 4 )
RL-y 3 Z e
=] 4
: §
3 §

Jo— .o

wEO2~ " 5
LSBO,-!—Q

f-\lVir' %_&;,L&;L

N5 25C784R Q4 2




Y

1
k
l!
I
It
I
|
|
|
l
|
l
|
01.28C735

022" o1y

RF UNIT)

1

NG pas DIY

Q2 2SKI9GR

Q3 25C784R
TRANS 2nd MIX

MJ (1)

—

100 ¥ 4p0oY

b | oAdEh

8r2_ | |99

a
ge |

8

I00KHz 0OSC

o
T
©
Q.
[{s}
©
T
o
& 4
| S, S
=
Q
x| bl\do 8 q«vu
F; o @) & _
x -~
x X y =
s b 5E
ol % 5o 5
35 S 28
Dl 4 wr R
m_c m._| ¥ N owem |
n.u_% 8 @ S~ = TN
e _ 3 | ] ) ovorN 57,
() 123 ) n{O\ -~
ol” o & S |E]
m./olo_ ] 000 _ 2|5
(...l 3 ’ 1 B; 3
W B_ © M& .Il__ 5
o < L &
Y oy .7 S o7 & $
00887 . m_ ©
3 € -
, o\ow o gl B
3x aldibu- mls mmmmm 7|8
M ,I ml ® AUUI I@i‘.@mﬁﬂl|l!’||iil - nmuwnx wS wu_yln; - »R..vhwlll_
& | ® .
- — ©
- ES 100 035 Q| —
3 - 8 & B El
L g3 . : E A O
- @O N \(.%wlﬁﬂb\u A% . I 142 249 _
S L5 =55 8 | _ |
< -9 g\, )24 ) I 18
g -« il —~ (N Q,C\_ | a3
2 o~ % voetha K3 £27 _ b ] @ _
| @ 4 995 1 T ame e L o o,
P_ NG_M# ¢4 W.le__s»m _ 2 opea m_
~ NeE sy @ ‘! )_ j 3 S_
_ m g %@Sm& R .§m \«mwl. v“ “ | I ww_ww* m N
4 %
| 8 w rowlton AT WM @ 0 o, M_
y ~
-\«.w_ & - = 3 apﬂm. 0 s—lﬁ 3 W ® N o0 " 1y
-~ TG le |47 < ! Nv\w | lxl R‘
| X I9 S ¥ %P ® 80181 10 <+
Nt 3 NI S R N R | i) | R
= LRt uITACRE T 1l | |, o L) S|
_ aws L oSE ey > rovss M__m 9 @ v, Yl s | e Ma_
sk rv: S ; b :
E 3 N ) —_ T . H ~.
;, eyl
o | §s _ _ n L —
el \_J _ —. au_ cmiﬁkqarm_
~ | |w . -
- Ll =R ) 1 _ i - - U1y m Bl wosz T,




. [PRESECECT]
cr34 sp X .

2.047

TCI~TCE S0P |Lw d Ig
7C8 /a; [gng'} 000P |

4 i .

hiid PB-1187A ﬁ

L12

—Azmr—  / v2 V3 PA /7
_/ 6JS6Cx2 AN
/24
J (1) . ¢ Jp JJIMP.IKWV / Sii et
B-li8I _RF UNIT) » . s, - A
3 2SC784R 1 sz & q / (¢
RANS 2nd MiX 59 27 2 .| A
" 100P L gl - i1 e 3./1% LKWy Lé
1 | 9 == 59 — NN th
524) cr2, 0.0/ % -'-%T E - 2 °§ §
>e; | N N 2‘ R Q‘\i 3 Q&
%[ & & I N
1§10 sTS SR
=13 NIRRT IR
N 2 S ;;I- ¥ ‘& t
B cl 75 g
I* ey 2z
®
| a7 2
l 20022 6p2354
N e /<
) | | /T
<
| T H 5
celt 'IoF! 2 &
| e y 3
5
é e et C7673,0 _,;_I
L 1>
l

Mics) -
JI4
FINZ

D

I
Sp-goe-¢ . .
78 8 _RIFg B ——— == . =ov

TCH~TC25 S0P (MAX, 128Y7A ! = N
752 pacorannny As, | 2t ot
8%
T2 20mH 0.5A - ﬂL QQ;I;
X §
| I
s Ql.Q2 9

2SB2i12

Vo6 8 Vasf
2

27 28

25KHz MULTI

| ¢ =§3
f ;\8

o | 5B, R‘.? K

Q2 Q3
2sC735Y 5 IQPZ SC735Y

Al
T i e |

________ .
TS STL g || | AT
HERRN L [39|1 3 b §ily SR
3| | | efT SDE L SN TSR s
“osga— 8 YT EFS " 240
e R X 4 | ‘ s X
- T | iﬁféﬁﬁ —
N v —_— T
- __ QlL.2SC735Y — . Q4 _Z_SQEES_Y___.__J : S PB-1076B
I00KHz 0SC " BUFF | -




-7

7
2114

g6
REC)

-
15

E 20A
RED
BLACK

/ vz v

PB-1076B

SELECT]

400z 829 A < | | M * o 59 41y LR el
r - 1 _|=|W|UW 8L §=F 3 0 0 13!
. = 0 @ e NN
| 3R ST |= 'R ! i
~ | |cooistpa Hc/ T (= & % = N
! T e & : |
54 45 0sy i
_|||||.l_ (00 —/w—h > kN%N W “ @z/
! p 7 T
I~ 000! 059 — (7575 g
0z
10 08
I8 vord Jooat %QH A - CYEI ADEZ AO2Z N0
V) ALrt Aot ‘pooy 12| |
L170RE
a
LS H
Q> 3 W N S Q
o L s o 3
22T Wl > 3 N
ST | g1k -
QOO | o
[ P’ ¥e &
) g o
~
o Xeo 3
. <
>%e AN
- g
~ ! —
FLY7. 02 B0 J _l ...
~ - w\.%w £ Poorg,l | ] r >——O—
/apm Xuw oo dost 920 P AIBY dose 169 >:_ ! LS MW.
SRT st@_w | ﬁw.ﬁ _ .m 3_w. _
A i — D A 009+ Lvﬁ ol i |
sev o5y W2 . 1. N X
Amoos Lyory | Py A0974+ #4477 _ | | Y £ v
275 TE0 N
S N § g& oo BT g e | Lo S8 |'Rye | o
% " : O Sooe nge | o llae 22 | v«p oo
£3 HIRCIINN | R folyiie | RN i
(N |
s oMy QL , . dooorzes L et - _ m% L
~Nn Iy | - © Yool M PSS
¥ 9 5 | ¥|W > I | by
© s7 X 229, 4 ® M tlad < S 2/8+sg
3 N2 H %2 < )7 | | pa~ig Lo g |
) AT ) | < 0 @
RNE it ! D a®a E—4 3 of
No i ] 0 p 028 - Q
S Mo ' 700"
Wl 8“& 1§~ v [ "
~Rk M NS o A *
N
& X ¥ o2 - !
rm 28 N g3 q o® ! _ < 9 ov = |
L ) ) =
= e | B AR i< Ll il
S 238+ _fof, Mol 27 L H_N e ! R d I







