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SSB TRANSCEIVER 

GENERAL DESCRIPTION 

T he model FT-101E/277E SSB T ransceiver i s  a prec is ion 

built, compact h igh performance transceiver of advanced 

design providing SSB ( USB, LSB selectable ), CW and 
AM modes of operation. T he transceiver operates at an 

input of 260 watts SSB, 180 watts CW and 80 watts 

AM on all bands 1 60 to 1 0  meters. 

All circuits, except the transmitter driver and l inear 

am'pl ifier, are transistorized and com posed of standard 

computer type plug-in  modules. permiting easy main

tenance. 

The tran'.'iceiver is sel f-conta ined .  req u i ri ng on ly  an an·  

tenna and an A.C. mains for home. portable or  mobi le oper

at ion. The  transceiver may be operated from 100/ 1 1 0/ 

117  /200/220/2 3 4  volts AC when appropriately wired 

but is normally suppl ied for 117  volt AC and 12 volt 

DC operation . The two-way solid state power supply 

is an integral part of the un it. Two power cords . are 

provided with the transceiver. Selection of AC or DC 

power source is automatically made w hen the proper 

l ine cord plug is inserted. 

For mobile 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 d raws only 

0.5 amp .  less than your auto dash l ights. 

All accessories, such as VOX, break-in CW with side

tone, 25 and 100 KHz cal ibrators, noise blanker. 10 

MHz WWV 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 3 0  pounds, 

is 13 1/2" wide, 6" h igh, 11 1/2" deep. Construction 

is of heavy-gauge steel which prov ides an extremely 

rugged package, v irtually imm une to the effects of 

v ibration and shock. 

1he SP 101PB/277PB combination phone patch and ex
ternal speaker. is a va luable opt ional accessory for base 

operation. The unit features an el l iptical type speaker 

for high qual ity voice reproduction. Other optional 

equ ipment includes the FV-1018/ 2 7 78 external YFO 

and mobi le mounting brackets. 
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SPEC I F I CAT I ON S  

Frequency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.8-29.9 MHz amateur bands, (160 thru lOm) 
10-10.5MHz Receive only 

Type of Em ission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . USB or LSB ( selectable ) 

CW. A M  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S S B  260 Watts PEP 

CW 180 Watts 5 0% duty cycle 

A M  80 Watts 

( sl ightly lower on 10 meters ) 

Carrier Suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  db  

Sideband Suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  5 0  d b  at 1000 Hz 

Spurious Radiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Down 40 db or more 

Transm itter Frequency, Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 00 Hz · 2 700 Hz ± 3 db 

Distortion Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Down 30 db or more 

Antenna Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 - 75  ohm u n balanced 

Frequency Stabi l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Less than 100 Hz dr i ft in any 30 minute period 

Sensitiv i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  0.3 u V S/N 10 db 

Select iv i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 2.4 KHz at 6 db ) 

( 4.0 KHz at 60 db ) 

( 600 Hz at 6 db ) 

( 1.2 KHz at 60 db ) 

Audio Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 Watts 

Power Consumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC Receive 4 5  Watts 

SSB, AM.  CW 

CW fil ter ( option) 

Transmit 3 5 0  Watts Max. 

DC 12V Standby 0.6 Amp. 

Transmi t  2 1  Amps. Max. 

Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 1/2" w ide, 6" h igh, 11 1/2" deep 

Weight .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Approx. 30 Pounds 
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I N STAL L AT I ON 

The transceiver is designed to prov ide a complete 

s ingle un i t  instal lation for fixed. portable. or mobile 

operation.  Two prew ired plugs are furnished w ith 

the unit for AC or DC operat ion. This system 

prov ides the flex ib i l i ty required for various instal la

tions and al lows rapid change from fixed to mobilP 

operation. 

Base Station Installation ; 
The transceiver is designed for use in many areas of 

the world using supply vol tages that may d i ffer from 

the operators local supply voltage. T herefore. before 

connecting the AC cord to the power outlet. be sure 

that the voltage marked on the rear of the transceiver 

agrees w ith the local AC supply voltage. 

CAUT I ON 
Permanent damage will result if improper 

AC supply voltage is applied to the trans

ceiver. 

The transceiver should  be connected to a good ground .  

The ground l ead shou ld be connected to the terminal 

marked GND located on the rear panel of the trans

ceiver. 

Mobile Installation ; 

The transceiver w i l l  operate satisfactori ly 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 avai lable from your dealer. A location should be 

selected clear of heater ducts .  No special mounting pre

cautions need be observed if adequate venti lation space 

is  avai lable. A min imum of  two inches of air space 

above the cabinet top and on all s ides is recommended 

to al low proper a ir  flow around the cabinet.  Never 

stack other un its above or below the cabinet s ince the 

accumulated heat from both un its cou ld cause perma

nent damage. 

The transceiver requ ires an average of 14 amps on 

transmit  and 20 amps on voice peaks.  The fuse in  the 

DC power cable shou ld be rated at 20 amps. When 

mak ing connections to the car battery . be certain that 

the RED lead is connected to the posit ive ( +) term inal  

and the BLACK lead to the negative ( - ) term inal of 

the battery . Reversed connections cou ld permanently 

damage the transceiver. The BLA CK lead should run 

d i rectly to the negative term inal of the battery.  Using 

the car frame as a negative connection or connecting 

the posit ive lead at a point such as the ign ition switch 

places the dev ices creating noise in the same current 

path as the transceiver and fa i l s  to take advantage 

of the fi l tering action of the battery .  The power cable 

should be kept away from ign ition wires and be as 

short as possible to m in im ize vol tage drop and to 

prov ide a low impedance path from the transceiver to 

the battery. 

Prior to operating the transceiver in  a mobi le insta l la

t ion. the voltage regu lator setting should be checked. 

In many vehicles. the vol tage regu lation s is  very poor 

and in some cases. the regu lator may be adjusted for 

an excessively h igh c harging vol tage. A s  the battery 

and regu lator age . the max imum voltage w hi le  charg

ing can increase to a very h igh level w hich is in 

j urious to the battery and cou ld cause damage to the 

transceiver. 

The transceiver i s  designed to operate from a source 

vol tage range of 11 to 14 volts. I t  i s  necessary to 

carefu l ly set the regu lator so that the h ighest charg

ing vol tage does not exceed 1 4  volts .  T he transceiver 

shou ld  be sw i tched "OFF·· when vehicle is  started 

to prevent vol tage transcients from damaging power 

supply transistors. 

Antenna ; 

CAUT I ON 
Never transmit without having proper 

antenna or dummy load connected to 

the transceiver 

The transceiver is des igned for use w ith resonant anten

na hav ing an impedance 50 - 75 ohm res ist ive load. 

The antenna is usual ly the most critical part of  a 

station instal lation. Results both i n  receiv ing and trans 

m itting w i l l  depend on how wel l  the antenna is insta l l ed 

and adjusted . Any of the common anten na systems 

des igned for use on the h igh frequency amateu r bands 

may be u sed with the transceiver. provided the i n put 

impedance of the antenna system is within the ca pa

bi l i ty of the transceiver pi -match ing network ( 5 0-75 

ohms ) .  
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I f  a tuned open wire transmission l ine. or a long wire 

antenna is used . a suitable antenna tuner must be used 

between the antenna and the transceiver to prov ide an 

impedance match between tht' unbalanced coax ial out

put of the transceiver and the balanced open -wire feeder 

or long wire. 

For mobi le operation. most of  the commercial ly avai la

ble antennas on the market w i l l  give good resu l ts w ith 

coaxial cable i s  securely grounded to the chassis of 

the vehic le at the antenna mount. Adjust the antenna 

length carefu l ly for min imum SW R after instal lation. 

I N TERCON N ECT I ON S  

FV-1018/2778 

ANTENNA 

0 0 

FTl 01 E/277E 
0 0 

0 SP 

0 
0 PATCH 

0 

ANT ACC EXTVFO 

INTE RCONNECTION D I A G R A M  

PTT �SWITCH 

M I CROPHONE CONNECTION 

WARNING 

SP-101 PB/277PB 

0 

TELEPHONE LINE 

Hi-Z 

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

THAN THOSE SUPPLIED WITH THE UNIT ARE UTILIZED. 

CINCH JONES OR OTHER SIMILAR U.S.A. VERSION CONNECTORS WILL FIT, HOWEVER THE 

PIN NUMBERING SYSTEM IS DIFFERENT. 
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FTV-250/FTV-6508 

(2/6 METER TRANSVERTER) 

2m ANT 

FTV-250 FTV-6508 FT-101 E/277E 

2M 

ff'ANT AC£ 

6m ANT ff'ANT 

I 
2 

I 3 
2 4 4 
3 5 5 

4 4 6 6 
5 5 7 7 
6 6 8 8 
7 7 9 9 
8 8 IQ IO 
9 II II 
IO IO 
11 II 
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CON TROLS AN D SWITCHES 

The transceiver has been spec i fical ly designed for ease 

of operation and versat i l ity. A l l  controls have been 

preset at the factory. Several of the controls are 

unusual in  operation. and im proper adjustment may 

result  in  signals of poor q ual i ty. The various front 

( 1) VFO Select Sw itch ; 

This sw itch prov ides selection of the com pan ion FV-lOlB 
external VFO or two fixed crystal osc i l l ator positions. 

Normal operation of the transceiver V FO req uires that 

the sw itch be placed in the . . INT " position . 

INT-- FT-101E/277E VFO controls  both trans
mitter and receiver frequencies. 

RX EXT--FV-10lB/277B EXTERNAL VFO controls the 

receiver frequency and the FT-101E/277E 

VFO controls transmitter output frequency. 

TX EXT--FV-101B/277B EXTERNAL V FO controls the 

transmitter output frequency and the FT-1 OlE/ 
277EVFO controls the receiver frequency. 

EXT-- FV-10lB/ 2 7 7 B  EXTERNAL VFO control s  

both transm itter and receiver frequencies. 

CHl, CH2 --Provides crystal control of the transceiver. 

Proper crystals must be instal led on PB 1534 

crystal osc i l lator board. for crystal control led 

operation. 
(2) MODE Switch; (LSB-USB-TUNE-CW-AM) 
The MODE switch is a five-position switch. This 
switch is used to select the mode of operation; 
LSB, USB, AM, CW, or TUNE position. In the 
AM, CW and TUNE position, a separate crystal is 
used to shift the carrier frequency into the filter 
passband . 
( 3) RF GAIN/ AF GAIN ; 

The RF GAIN and A F  GAIN controls are mounted 

panel controls and their functions arc descri bed in the 

fol lowing sect ion. Be certain that you . understand 

thorough ly the function of each control before operating 

the transccinT. 

on concentric shafts. RF GAIN  control ( l ever control ) 

varies the gain  of the receiver R F  and I F  ampl i fier. 

Maximum sensit iv i ty is obta ined w ith the control set 

at 10 ( fu l ly  clockwise ) .  

The A F  GAIN control ( round knob ) adjusts the audio 

output level  at the speaker and phone j ack.  Clockwise 

rotation increases the audio  output. 

( 4 ) Tuning Knob 

The tuning knob located d i rectly below the main dia l  

window in combination with the band sw itch determ ines 

the actual frequency of operation. 

The VFO drive mechan ism consists of a precision 

spring loaded spl i t  gear sy stem in com bination w ith 

a planetary drive un i t  to prov ide zero backlash at low 

tun ing rates. Each revo l ution of the tun ing knob results 

in a frequency change of 16 KHz as ind ic ated on the 

sk irt surrounding the tun ing knob. 

( 5) BAND Switch ; 

The band switch is an eleven-position switch used to 
select the desi red band for receiv ing or transmitt ing. 

The band indication is color coded to gu ide the opera

tor selecting in  the proper frequency scale for each band. 

(6) (7) CLARIF IER; 
The c larifier control provides a means for tuning 
the receiver frequency 3 KHz to either side of 
the transmitting frequency. Th us,  it is possible to 
set the pitch of the voice you are receiving to the 
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most readable point without affecting your trans
mitting frequency.  Its use is particularly valuable 
in "net" operation where several participants may 
be transmitting sligh tly off frequency.  The clari
fier control functions with the c larifier switch ( 7) 
set to the push-down position, and a red warning 
lamp lights up. With the clarifier switch out 
position, the red lam p turns off and the receiver 
is locked to the transmit ting frequency.  
Normally , y ou 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 . 

( 8) PRESELECT ; 
This con trol pre tunes the signal c ircuits for both 
transmit and receive . The preselec t  circuit pro
vides con tinuous permiability tuning throughout 
the frequency range of the transceiver. 

( 9 )  MIC GAIN/CARRIER; 
The MIC GAIN/CARRIER controls are mounted 
on concentric shafts .  The carrier control ( lever 
control) varies 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 con trol has sufficient range to  permit the use 
of any high impedance crystal or dynamic micro
phone. Both. controls have maximum gain with 
the con trol set at 1 0  ( fully clockwise). 

( 1 0) PLATE; 
Tunes plate circuit of the final amplifier. 

( 1 1) LOADING; 
Tunes the output c ircuit of the pi  network to 
match anl:enna and feed line impedance .  

( 12) LEVEL 
This controls the output level of the RF processor 
with the RF processor on. 

(A) POWER 
Main switch turns transceiver "ON" for both AC 
and DC operation. 

(B) HEATER 
With this switch m 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 exces
sive 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 in both DC and AC modes. 
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(C) MOX-PTT-VOX (FUNCTION SWITCH) 

This slide switch selec ts desired transmitter m ode 
for both microphone and key operation. 

MOX-(Manual transmit switch position) 
Locks transmitter "ON" and must be  returned 
to PTT p osition for receiver recovery . 

PTT- (Push-to-talk) 
' 

Locks transmitter "ON" when microphone 
switch is depressed. Receiver recovers auto
matically 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  s imply speaking 
into the microphone.  Receiver recovers au to
matically when the operator stops speaking. 
For break-in CW, the VOX system will actuate 
the transmitter each time the key is depressed, 
and receiver recovers each time key is released .  

(D) PROCESS  
RF speech processor i s  placed into the  c ircuit to  
increase the modulation power with this switch 
ON position. 

(E) NB (NOISE BLANKER) 
In  upper position ,  the noise blanker is placed in 
the c ircuit and eliminates noise pulses caused by 
au to ignition. 
( F) RF ATT (RF Attenuator) 
This switch provides insertion of a 20 db attenu
ator in the incoming signal path to minimize 
cross m odulation which may be caused by ex
tremely strong local signals. 

(G) 25 KHz/ 1 00 KHz (CALIBRATOR) 
The 1 00 KHz crystal oscillator is used to cali
brate the receiver .  I n  the 25  KHz position, the 25  
KHz multivibrator generates a marker signal at 
each 25 KHz point on the dial. Clarifier control 
must be in the "OFF" position when setting 
calibration. 
(H) PHONES 
Headphone may be inserted in this jack for 
private listen ing. The in ternal speaker is dis
connected when the headphone plug is inserted.  
Any high quality head phone may be used. 
(I) MIC 
Microphone Jack. Four pin connector is used for 
microphone input ,  and push to talk relay actua
tion.  
(J) METER 
Selects the meter mode to read PA cathode 
cu(rent  (LC.),  relative power output ( PO), or 
ALC feedback voltage . Lower meter scale is 
calibrated 0 to .5 amp .  Example: . 25  = 2 50mA 



PEAR APRON CONNECTIONS AND CONTROL 

(a )  AF-IN ; 
Audio input jack for auxiliary station equipment. 
An FM detector unit, or a high level microphone, 
may be app lied at this point for audio output 
from the transceiver speaker. 

(b) I F  OUT; 
3 1 80 KHz I F  signal is available from this jack for 
use with other station equipment such as pano
ramic adapter, etc. 

( c )  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. 

(d )  PTT ; 
This jack may be used for external actuation of 
the transmitter. As an exam pie, a foot switch 
may be inserted into this jack to provide rem ote 
control of the transmitter PTT relay. 

( e )  PATCH; 
Speech input cl.!rminal for phone patch connec
tion. Impedance is 50 K ohms. 

(f)  REC; 
This jack is connected to the receiver output ( 4 
ohms.) to be used for phone patch or other use. 

(g)  TONE; 
Sidetone output for additional receiver if used. 

(h )  A-TRIP ; 
Anti-trip input from additional receiver if used. 

(i)  FAN; 
Power outlet for cooling fan. 

U) P.O. ADJUSTMENT; 
Meter sensitivity adjustment for relative power 
output indication. 

(k) RF OUT; 
Signal frequency output from the driver stage may 
be obtained at this jack for use .  of op tional equip
ment, such as the FTV-650B and FTV-2 5 0  6 and 2 
meter transverters. 

(1) GND ; 
Ground connection. 

(m)  LAMP FUSE ; 
This lamp fuse protects the RF amplifier tran
sistor from damage which may be caused by 
extremely strong local signal. 

( n )  RCV ANT; 
Other receiver can be used through this Jack. 

( o )  ANT; 
Coaxial connection for antenna. 

( p )  ACC; 
Accessory socket. ·Provides  access to transceiver 
operating voltages and relay contacts at this 
outlet. 

(q )  KEY ; 
Key jack for code operation. 

(r) EXT VFO; 
Connections for external VFO. 

( s )  FUSE ; 
Fuse holder requires 5 amp fuse for 1 1 7 volt or 3 
amp fuse for 2 2 0  volt operation. D.C. power cord 
fuse 20 amp. 

(t) POWER; 
Power receptacle. Both AC and DC cables are 
supplied. 
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OPERAT ION 

The tun ing procedure o f  the transceiver is not 

compl icated. however. care shoul d  be exercised 

when tun ing to insure peak performance of the equ ip

ment. The fol low ing paragraphs descr ibe the procedu re 

for receiver and transmitter tun ing. 

INITIAL CHECK 

Before connecting the transceiver to a power source. 

carefu l ly  examine the un i t  for any vis ible damage. Check 

that all modules and crystals are firmly in  place and 

that controls and swi tches are operating normal ly .  En

sure that  vol tage speci fication marked on rear panel 

matches the supply voltage. 

FREQUENCY SELECTION 

The main  tuning d ia l  is color coded w ith 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 dia l .  When for 

example the band selected is marked in White on trans

ceiver front panel .  the operator reads the Black numbers 

on m ain  tun ing d ia l .  

The main tun ing d ia l  i s  marked in 25  K Hz increments 

between each 100 KHz segment. This  provides a 

course frequency setting with in  the band .  The dia l  sk irt 

surroun ding the tun ing knob is marked m 1 K Hz in 

crements and provides for f ine  settings of the  trans

ceiver operating frequency .  

Fol lowing the example shown,  fam i l iarize yourself  w ith 

the relationship  of main and skirt  d ia l  frequency read

out. 

RECEIVER CALIBRATION ; 

Preset the controls and sw itches as ind icated ; 

VFO Selector .................. INT ( internal ) 

MOX-PTT-VOX ............... PTT 

POWER ........................... ON ( upper position) 

RF GAIN ........................ Maximum 

AF GAIN ........................ As  requ ired 

BAND .............................. Desired band 

MODE .............................. Desired mode 

TUNING ........................... 100 KHz point 

PRESELECTOR ............... Des ired band segment 

CLARIFIER ..................... OFF 

RF ATT ........................ OFF 

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

To cal ibrate. set the  TUNING control to  the 100 K Hz 

point on the d ia l  nearest the desired frequency. Tune 

the preselector for max imum " S "  meter deflection. Tune 

the transceiver to the 100 K Hz ca l ibrator signal for 

zero beat. Two signals may be heard near the 100 

KHz poin t. One of these is a s igna l  feedi ng through 

the IF stages. Always ca l ibrate to the stronger of 

these two signals .  To cal ibrate. hold tuning knob firmly 

at zero beat point  and rotate skirt  vern ier d ia l  to 

zero posit ion.  The skirt  vernier d ial surrounds the 

tun ing knob and is held in posit ion by a fri ction 

locking device. This dial is  eas i ly movable  by hand 

but w i l l  reta in its position after ca l ibration. The trans

ceiver must be cal ibrated when changing mode of opera

tion of LSB. USB. AM or CW. 

Switch the cal i brator to the 25  K Hz pos1t1on and note 

that the cal ibrator signal can be heard at every 25 

KHz point. The cal ibrator switch shou ld  be in  the 

OFF position in  normal use of the transceiver. 

For bands 4 0 - 20-15 -lOA-lOC read Black scale on main 

d ia l .  Setting shown in  the example would then be 148 

K Hz p lus the starting band edge frequency in MHz .  

For example. on 4 0  meters the frequency would be 

7 . 148 M Hz. On 20  meters. 1 4 .1 4 8  MHz.  etc. 

For bands 160-80-lOB- lOD read Red sca le  on main d ia l .  

Settings shown in the example would then read 648 KHz 

For example. on 80 meters the frequency wou l d  be 3 .648 

MHz. on lOB. 28 .648 MHz. etc. 
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TRANSMITTER TUNE-UP 

The fol l owing tune-up procedure m ust be perform ed 

prior to selection of desired operating mode. LSB. l 1SB. 

CW. or /1, M_ See paragraphs relating to the specific 

mode after basic transmitter tune- u p_ 

Connect dummy load or matched antenna to the coax

ial fitting on rear apron. and preset controls as fol l ows : 

POWER ........................... OFF 

HEATER ........................ ON 

MODE . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _  ......... Tl '1\JE 

C A R R IER  ........................ () ( fu l ly counter-c lockwise ) 

BA l\J D . . . . . . . . . . . . . . . . . . . . . . , _  . . . .  _ .  Desired band 

TUN ING . . . . . . . . . . . . . . . . . . . . . .  _ .  Desired frequency 

PRESELECTOR _ . . . . . . . . . .  _ _ _ _  Desired band segment 

PLATE .............. - ............ Desired band segment 

LOA DING . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _  , To pos ition shown in table 

METER ........................... IC 

VFO SEL ECT ...... .... ..... I N T  

MOX-PTT-VOX ............... PTT 

LOADING POSITIONS 

BAND LOADING 

160 - · · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . fl 
8 0 . . . . . . . . . . . . . . .  . , _ , , , , ,  _ _ _ _ _  , , , , , _ , ,  ;:j 
40 .. . .  _ .. ,, ........................... fi 1/2 
20 .... ... . . . . ... . . . .. . . . . . . .. . . . . .. .. . 3 1/2 
1 fl , _  .. ,, ........................... - .. 3 
JOA . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  , ,  ....... 1 
JOB ................................. -� 
lOC .. ...... .. . .. . . . . . .. . . . .. · - - - · - - - 1 
lOD . . . . . . . . . . . . . . . . . . . .  , _ ,  _ _ _ _ _ _ _ _ _ _  1 

�OTE : Loading po�:itions arc nomina l .  S light  \' ariations 

from positions shown arc to be expected . 

With ·the  transceiver tu rned on . a l low 60 seconds  for 

warm - u p  of the transmitter tubes. He certain that 

acccssor,· p lug is in the accessory socket .  The  heater 

vol tage to the fina l  tubes is su pplied through pins 1 
and 2 of the accessory pl ug. 

Set the"· I\ 10X-l'TT- \'OX . . switch to \!OX position . "deter 

wil l now read Fina l  .-\mplifier n·sting cathode current .  

This should be set at .06 (60 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 t o  
PTT position.  

PRE-TUNING 

I. Adjust "PRESELECT" for maximu m  receiver noise 

level .  

2. Place "FUNCTION SWITCH" "MOX" position.  
3.  Rotate "CA R R I E-R" control arm u nt i l  meter rises 

j u st above normal  idling curren t. .06 (60 mA) . 

1. Adj u st "PR ESELECT" for maxim u m  m eter reading. 

( Cau tion: if  meter exceed� . 1 ( 10 0  mA ). reduce 

"CA R R I E R " ) 

fl. Rotate .. PLAT E  .. control for minim u m  m eter reading. 

( P late Dip ) 

6. Return "FUNCTION SWITCH" to PTT position. 

The transmitter is now pretuned to the desired fre

quency . Final peak tuning is accomplished by the 

following final tuning procedure . 

FIN AL TUNING 

Fina l  peak  tu ning u tilizes the  meter rcl atiH' power 

ou tpu t position ( P.O. ). At fu l l  tran smit power the  ml'lcr 

wil l  read approximatc l v  one-ha l f  to two- third s fu l l  scale 

into a match ed anten na load .  I f  during fina l  tune- up 

it is noted that  the  ml'ler indication exceeds fu l l  sca le. 

discontinue  tune-up. O ff sca l e  meter indication s are the 

resu l t  of rdlcctl'd RF due  to high \'SWR and corrcc

tin· action shou ld  be taken before at tempting fina l  tune

u p. 

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 "CAR
RIER" control arm to position 4 .  

2 .  Momentarily set "FUNCTION SWITCH" to 
"MOX" ( 10 second maximum) ,  and rotate 

"PRESELECT" control for maximum meter 
reading. Return "MOX" to PTT position . 

3 .  Momentarily set "FUNCTION SWITCH" to 

"MOX" ( 10 second maximum) and rotate 
" LOADING" control for maximum meter read

ing. Return "MOX" to PTT position . 

4. Momentarily set "FUNCTION SWITCH" to 
"MOX" ( 10 second maximum) and rotate 

"PLATE" control for maximum meter reading. 

Return "MOX" to PTT position . 

5. Repeat steps 1 through advancing "CARRIER" 

control arm approximately two units each time 

until "CARRIER" control arm is fully clockwise 
(Position 10). The transmitter is now tuned for 

maximum output . 

Return "CARRIER" control arm fully counter

clockwise to zero position.  Return meter switch to 
IC position and MODE switch to desired·operating 

mode . 
NOTE: Moving the "FUNCTION SWITCH" to the 

"MOX" position in the above steps may be 

eliminated by simply operating the micro-
- ]() --



phone 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 posi

tion. Set the "FUNCTION 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 micro

phone . 

Set the "FUNCTION SWITCH" to VOX position. 
For VOX operation , adjust VOX GAIN potentio

meter under the top cover until voice actuates the 
transceiver. Set the ANTITRIP potentiometer to 

the minimum 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.  

l\IOTE : W hen meter i s  se t  to  IC. voice modulat ion 
pl'aks  w i l l  i nd icate l:=i0-200 mA. A ctual peak 
curren t .  howl'vl'r . is approx imately 2 t iml's 
the ind i cated va l ue. 

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. 

VOICE OPERATION WITH RF PROCESSOR 
The FT-101E Speech Processor, when properly 
adjusted,  is designed to improve the intelligibility 
threshold at the receiving end with RF clipping. 
This li.ighly cl ipped IF signal is filtered to remove 
RF harmonics and out of band intermodulation 
products .  
The distortion ·produced by RF envelope clipping 
and fil tering is less objec tionable than that caused 
by an equivalent  amount of  audio clipping. 

It should be noted that the RF Speech Processor 
does not increase maximum power output but 
clipps maximum peak to increase the output of  
low level signal a s  illustrated  in  Fig. 2 ,  and the 
improvement of an RF Speech Processed S ignal is 
most noticeable when the SSB signal is weak at a 
distant receiver. 

With the PROCESS  switch OFF, se t the METER 
switch to ALC position .  Normally speaking into 
the microphone , set  the MIC GAIN control to the 
level where the meter indication stays in green 
portion of the meter scal e .  Se t  the PROCESS 
switch ON and adjust the LEVEL ( processor 

1 1 

output level ) control to the pos1t1on where the 
ALC indication stays in the green portion. 
Optimum setting of the MIC GAIN and LEVEL 
controls may need observation of the transmitted 
signal by the scope.  

Fig. I 
Fig. 1 RF Processor OFF 
CW OPERATION 

Fig.2 
Fig. 2 RF Processor ON 

Upon complet ion f ina l  tun ing, i n sl'rt key p lug  i n  jack 

m arkl'd . .  KEY . .  on rear apron of the t ransceiver .  Power 

output from the transm i tter is determ ined by the 

. .  CARRIER .. cont ro l  arm pos i t ion .  The  operator may 

select any power output desi red by sim ply  rotat ing 

the  . .  CAR RIER . .  contro l  w i t h i n  the l i m i ts o f  i t s  range 

from zero to ten.  

The transceiver may be operated manually or 
break-in by setting the "FUNCTION SWITCH" to 
either MOX (manual) or VOX (break-in) for the 

desired mode of operation. 

NOTE : Insert ion of the  ke\· plug automat ica l l y  d i s

connects t he b ias supp ly to the  PA tu bes. 
therefore. w i th  t he  key p lug i nserted F ina l  

A m pl i fier b ias  current w i l l  not bt• i nd i cated 

w hen meter is in the IC posit ion .  

AM OPERATION 

AM operat ion of the transceinr is acco m pl ished by 

sett ing the MODE sw itch to the  AM posi t ion and 

insert i ng the proper amount of . .  CARRIER" w ith the 

. .  C A R RIER" cont ro l .  

A fter comp let ion basic transm i tter tune- u p. p lace the 

MODE switch in the  AM posi t ion and rotate . .  C ARRIER .. 

control arm unt i l  meter rl'ads .l:=i (]:=i() m A ) i n  the IC 
posi t ion .  Wh i l e  speak i ng i n to the m icrophone norma l l y .  

increase MIC GAIN un t i l  the  m eter i nd icates very 

s l ight movement w i t h  mice peaks .  

C are m u st bl' taken in  adjust i ng MIC GAIN control 

to assure that the . .  CARRIER . .  co11t rol arm is not 

rotated causing an increase in "C ARRIER . .  level. Do 

not l'xceed .Fi (150 .11..\) m eter ind icat ion duri ng Al\! 

operat ion or dest ruct ion o f  the F ina l  A m pl i fier tubl's 

may resul t .  
CAUTION 

On the 160 meter band, maximum plate current 

should be �ept 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 fol lows will provide you with a better understanding of  
this transceiver. 

AF UNIT 
0 

02 � 
--TRANSMIT 
----- RECEIVE 

20 -IDt- 20.020 
I� �Of- 21.020 

I QA -mt- 34.020 
• oe -IOt- J.'1,..!ilO 
<OC -10t- 3�020 
100 -IDt- ��20 ;!/;v-ID� 16.020 

' 
_ _J 

TUBE & SEMICONDUCTOR COMPLEMENT 

HF Unit PB--1 1 8 1 (A-Z) Q9 Pre amplifier 
Q1  RF amplifier 3SK4 0M VFO Unit PB- 1 0 5 6  (A-Z) 
Q2 Receiver 1 st Mixer 2SK 1 9GR Q1 VFO oscillator 
Q3 Transmitter 2nd Mixer 2SC784R Q2 Buffer 
Q4 Local oscillator 2 SC37 2Y Q3 Amplifier 
Q5 Buffer 2SC3 7 3  N B  Unit PB- 1 582 (A-Z) 

HIGH FREQUENCY IF Unit PB-1180 ( A-Z) Ql IF amplifier 
Q1 Transmitter 1 st Mixer 2SC37 2Y Q2 IF amplifier 
Q2 Receiver 2nd Mixer 3SK40M Q3 Converter 

LOW FREQUENCY IF Unit PB-1 1 83 (A-Z) Q4 Noise amplifier 

Q 1  I F  amplifier 2 S K 1 9GR QS AGC amplifier 

Q2 IF a11)plifier 2SC784R Q6 Pulse amplifier 

Q3 IF amplifier TA7 045M Q7 NB gate control 

Q4 AGC amplifier 2SC828Q PROCESS FIX Unit PB 1 534  (A-Z) 
Q5 S meter 2SC828Q Q1  Amplifier 

MODULATOR Unit PB- 1 184 (A-Z) Q2 Limiter Amplifier 
Q 1  IF amplifier 2SK 1 9Y Q3 Amplifier (Process ON ) 
Q2 AM modulator 2SC37 2Y Q4 Amplifier ( Process OFF) 
Q3 USB oscillator 2SC37 2Y Q5 Level Control 
Q4 LSB oscillator 2SC828P Q6 - ALC Amplifier 
Q5 CW-AM oscillator 2SC37 2Y Q7 Crystal Oscillator 
Q6 Buffer 2SC3 7 2Y REGULATOR Unit PB-1547 

AUDIO Unit PB-13 1 5  ( A-Z) Q 1  Regulator 
Q 1  M I C  amplifier 2 S K 1 9GR Q2 Regulator 

Q2 MIC amplifier 2SC37 2Y Q3 Crystal oscillator 
Q3 Emitter follower 2SC37 2Y Q4 Marker amplifier 
Q4 vox amplifier TA7 04 2M MAIN CHASSIS 
Q5 Relay control 2SK 1 9Y Vl Driver tube 
Q6 Relay control 2SC37 3  V 2 ,  V 3  Final amplifier 
Q7 CW side tone osc. 2SC37 3  Ql, Q 2  DC-DC convertor 
Q8 AF amplifier AN 2 1 4  

-- 12--

2SC 1 000GR 

2SK 1 9GR 
2SK19GR 
2SC372Y 

2 SC372Y 

2 SK 1 9GR 

3 SK40M 

3 SK40M 

2 SC372Y 

3 SK40M 

2 SC372Y 

2SK19GR 
TA7060P 
2SK19GR 
2 S K 1 9GR 
2SC37 2Y 
2S K19G R 
2S K19GR 

µPC 1 4 1 C  
2 SA634 
2 SC37 2Y 
2SC784R 

l2BY7 A 
6JS6Cx2 
T2 0A6 



The transceiver is designed with computor type 

plug-in modules.  These modules are: High frequen

cy unit , High frequency IF unit ,  Low frequency 

IF unit , Audio unit , Modulator unit , Noise blanker 

unit and Power regulator unit . The VFO unit , 

Crystal oscillator unit and Rectifier unit are built 

into the main chassis . 

( 1 )  HF UN IT ( PB1181B) 

This modu l e  contains the  receiver RF amplifier. rece1\'er 

1st mixer. transmitter 2 nd mixer and heterodyne oscil

l ator circuit. The signal  from the anten na  coil is fed 

to the gate of QI ( field  effect transistor 3 SK40M) 

t h rough termina l  8 of the modu le. 

The AGC ( au tomatic gain con tro l ) vo l tage which is 

obtained from the low frequ ency I F  u nit . is applied 

to the gate circuit of Ql from pin 9 to control the 

gain of t his stage. A manua l  RF gain con t ro l  on th l' 

front  panel is connected to the sou rce o f  Q J  t h rough 

pin 10. 
Signal output  from the QI is then cou p led to the 

receiver 1 st mixer Q2 . 2SK 1 9GR where the  incoming 

signal is mixed with a signal  from the heterodyne 

oscillator Q1 .  2SC3 72Y through the buffl'r stage l�fl. 
2SC3 73. The product of the first mixer is applied 
through pin 1 7  to the high frequency IF unit. 

Transmitter signal is fed to the base of transmitter 
2nd mixer Q3 , 2SC784R from pin 1 3 .  The signal 

from the heterodyne oscillator is applied to the 

emitter of the mixer Q3 , through the buffer stage 

Q4 , 2SC3 72Y. This converts the high frequency IF 
signal to the desired transmitting frequency .  This 

transmitting signal is fed to T l  02 through pin 1 1 . 

The gate circuit of the receiver mixer Q2 is discon

nected in transmit by diode switch to avoid the 

lowering the Q2 of the circuit . Crystal sockets and 
all coils are mounted on the main chassis. 

( 2) H I G H  FREQUENCY IF UNIT ( PB11808) 

The module contains the transmitter first mixer Q I, 

2SC3 72Y, the receiver second mixer Q2 , 3SK40M, 

and the 5520 to 6020 KHz bandpass network . The 
signal from the receiver 1 st mixer is fed to the gate 

VR1 Q2 Q3 QI Q. Q5 
High Frequency Module (PB-1181) 

of the mixer through the bandpass network L 1 ,  L2 , 

and L3 , from pin 1 5. VFO voltage is also applied to 

the 2nd gate of Q2 from pin 1 1 . The signal is con

verted to 3 · 1 80 KHz low frequency IF and fed to 
the following stage through pin 3 an output trans
former T l  l 2A.  On transmit , the 3 1 80 KHz signal is 
fed to the base of the mixer, from pin 5. A 1 4  MHz 

trap coil Tl 1 3  is connected to the base circuit o f  

Q l . The VFO signal i s  fed t o  the emitter of  the Q l  
which produces the 5520 t o  6020 KHz high fre
quency IF signal . This signal is fed to the following 
stage from pin 1 6  through the bandpass network.  

High Frequency IF M odule (PB-1180) 

S:S2 2oB 6:02 

F1MH,! 

BA N D PASS NETWORK C H A RACTER ISTICS 
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( 3 )  LO\\. F R EQl ' E\CY I F  l ' \ IT ( PB1183B) 

This modu le contains the low frt>q uency IF amplifier. 

CTYstal fi l tl'r. detector and AGC/S meter circuits. 

On rt'Ct'iH'. a 3 180 !\ Hz signa l  from the n oise b lanker 

circuit is feel to the gall' of QI 2SK 1 9GR, fET from pin 

] ;)  of the modu le .  

D1 · [) . 4  are diode switches w hich select th t' crysta l  

fil tt'r for SSB or CW reception. The 600 Hz CW 
fi l t t'r X F-30C is an optiona l  feature a\· ai lab le  at additional  

cost from you r dealer .  The diode switch selects the 

CW fil ter automatica l l y  w hen the 1\ 10DE switch is set 

to CW position .  This con tro l  rnltage is derived from 

pin 9 and 12. The signal from the  crysta l  fil tl'r is fed 

to the base of Q2 . 2SC784R and is amplified by Q2 

and Q3 , TA-704SM integrated circuit .  The gain of 

these two stages is  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 t h rough T 1 09 to the r ing 

demodu lator [)8 . J)l  I for CW and SSB reception. The 

carrier signa l  is feel to the detector from pin 5.  The 

carrier signal  is ba lanced by V R I  to obtain minimum 

distortion and also to a\ ·oid S-mctcr reading which 

may be in fl uenced by the carrier oscil l ator signal .  The  

Q ,  T 109 VR , 

Low Frequency IF Module ( PB-1 1 83 )  

A B B /cl I A 
S S B  c w  I � I I on 

I 
I 

:i•.l I \ I 
\ I 1 
\ - l l l  I I 
' 3. J I 

I L S  B -.--- U S B  

?� .l i 8 1  " 
3 l /h . '..> 

I 
i j 
I 

\" j u ' I I � i "\I C W  A M  
� : ) 1  j . •  

FREQUENCY( KHz)  
C HA RACTER I STICS OF SSB/CW F ILTERS 

A M  signal  i s  detected by  D7 . 1 S 1 007 and fed to  

the  audio amplifier stage from pin 4 t h rough the  MODE 

switch .  The  detected audio signa l s  arc  connected to  

audio amplifier u nit from pin 4 ( A M )  and  pin 6 
( SSB & CW)  t h rough the lvfODE switch on the  fron t  

panel and t he pn'- amplifier. 

D� . 1 S 1 007,  D 6 . l S l S S S  A G C  rectifiers d rive the  

ACC amplifier Q·1 . The emit ter o f  Q 4  con tro l s  S -meter 

amplifier Q5 . 2SC828Q. 

On transmit . t he  signal  is app lied to t he gate of Ql 
from pin 15 . I t  is t hen amplified and passed th rough 

the crysta l  fi l ter .  The output  from the crysta l  fi l ter 1s 

applied to t lw high freq u rncy IF u nit from pin 1 0 . 

03 BASE 

0 3  

X F30C 
c w  

L 3  l I � :CC? C SJ: 
X F 32A 

S S  B/ A M  

Q I  
--SOURC E  

0 2  

CW F I LTER INSTALLATION D IAG R A M  
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( 4 )  AUDIO UNIT ( P B 1 3 15A ) 

This  modu le  conta ins  the m icrophone ampl i fier .  receiver 

audio ampl i fier. VOX ampl i fier and CW sidetone osc i l 

lator. A speech s ignal from the  m icrophone is fed to 

the first MIC ampl i fier Q l . 2SK 1 9GR FET from pin 5 .  

I nput impedance o f  the MIC ampl i fier i s  50  K ohms.  

The signal .  control led i n  ampl itude by the MIC GAIN 

control between p in  3 and p in 4 .  is  ampl i fied by  the 

second m icropbone ampl i fier Q2. 2SC3 72Y and appl ied 

to the em i tter fol lower Q3 .  2SC3 72Y to be del ivered 

to the modu lator un i t  from pin 8. 

The rec e ive r aud i o  s ignal  from the AUDIO GAIN 

con tro l  i s  app l i ed th rough p i n  1 9  to a pre  amp l i f i e r  

Q9 ,  2SC 1 000,  and amp l i f i ed b y  integrated c i r c u i t  Q8, 
AN2 1 4 .  Th i s  s tage,  in  tu rn ,  inc reases  the s igna l  to 

s peake r l eve l .  The aud i o  powe r ampl i f i e r  c i rc u i t  

u t i l i z e s  the OTL ( output  t rans fo rme r l e s s )  c i rc u i t  

and delivers 3 watts output t o  t h e  speaker through 
p i n  22. 

The signal from the first m icrophone ampl i fier is coupled 

through the VOX GA IN control potent iometer V R l  to 

VOX ampl i fier Q 4 .  TA7042M .  The signal ampl i f ied 

by Q4 is fed to the VOX rect i fier .  The pos i t ive DC 

output voltage of the rect i fier is  appl ied to the gate 

of the VOX relay control transistors Q5 . 2SK 1 9Y 

and Q6. 2SC3 73 caus ing them to conduct and actuate 

the VOX relay R L l  on the main chassis .  The collector 

c i rcuit  of Q6 i s  connected to RU through pin 1 3 .  

The ANTITRIP c ircu it  prov ides a threshold vol tage 

to prevent the speaker output from tr ipping the trans-

ceiver into the transm it funct ion .  The receiver audio 

Q , 

Q ,  
Q , 

Q ,  
Audio Module ( PB- 1 3 1 5 ) 

VR5 to the ant itr ip ampl i fier Q4 . and fed to rect i fiers 

DI and 02. l S l S S S .  Negat ive DC output voltage from 

the rect i fi er. connected to the gate of Q5 . reduces the 

gain of the VOX control trans istor prov id ing the neces

sary ant i tr ip threshold .  A NTITRIP control V R5 adjusts 

the value of the ant i tr ip voltage threshold so that the 

loud speaker output w i l l  not produce excessive  pos i t ive  

DC output from the VOX rect i fi er to exceed the nega

t ive DC outpu t from the ant i tr ip recti f ier and cause 

the control trans i stor to actuate the relay . When speak

ing into the m icrophone nornnl ly the pos it i \ 'e  vol tage 
w i l l  exceed the negat ive an t i tr ip v oltage and actuate 

the relay .  VR3 pro\' ides course adj u stm ent for relay 

sens i t iv i ty .  

Relay hold t ime w i l l  be determ ined by DELAY control 

V R 2 .  

T h e  tone osc i l l ator Q7 .  2SC3 73 operates w hen . the 

M ODE sw itch i s  i n  CW pos it ion It i s  a phasesh i ft 

osc i l lator opera t ing at appro x i matel y 800 Hz.  The tone 

output is activated by the keying circuit and coupled 
th rough S I DETO N E  L E V E L  contro l  V R · 1  to the receiver 

audio ampl i fier for s idetone mon itoring i n  CW operat ion .  

The ou tput from Q7 i s  a l so cou pled to  the VOX ampl i fier 

QI !  for brea k - i n  cv.· operat ion .  

( 5 )  MODU LA TO R U N IT ( PB 1 1 84A ) 

The MODU LATOR U � IT conta ins the carrier osci l 

lators. t he  r i ng  mod u lator c i rcu it for SSH .  and  .-\ M 
modu lator. The carrier osc i l lator osc i l l ates either :� 178 .5  

K Hz for USK or 3 1 8 1 .5 K Hz for LSB. depend i ng upon 

X ,  
Q ,  X 2 TC 6 x ,  

Q z  

Modula tor Module ( PB 1 1 84 )  
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whether Q3 . 2SC3 72Y or Q5 . 2SC3 72Y is selected 

by the MODE switch. The MODE switch d isconnects 

the emitter c ircu it of either transistor w hen not in use. 

The output from the osc i l lator is fed to the buffer 

ampl i fier Q4 . 2SC828P,  and then to the balanced ring 

modulator Dl-D4.  The carrier signal is  also fed to the 

r ing dem?dulator from pin 6 for receive. These crystal 

frequencies are matched to the bandpass of the crystal 

fi lter to place the carrier frequency approx imately 25  

db down on  the skirt of the  fi l ter response. 

For AM and CW operation. the 3179 .3  KHz crystal con

trol led osc i l lator Q6. 2SC3 72Y operates to produce 

the carrier s ignal .  and Q3 and Q5 are d isconnected . 

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 modu lator Q2 from pin 9 .  

Carrier balance i s  obtained b y  a potentiometer V R l  

and a trimmer capacitor. T C l  Double-sideband. 

suppressed-carrier output from the balanced modulator 

is amplified through T ll O  by the IF amplifie r Q l , 

2SK 1 9Y,  and fed to the low frequency IF unit 
from pin 1 2 . For AM and CW , the output signal 
from Q2 is fed to the high frequency IF unit , 
through CA RRIER potentiometer V R2 on the 
front pane l .  

V R1 

Qs 

Power Regulator Module ( PB- 1 547 ) 

( 6 )  POW ER REGULATOR UNIT ( PB 1 5 47 )  

The D C  1 3 .6  volts from the rectifie r unit 
is sup plied through pin 1 4  to the voltage 
regulator circuit Q J , µPC 1 4 1 C, Q 2 ,  2SA634 

m this unit to obtain extremely stable 6 
volt DC supply which is then fed to th e 

va r io u s  c i r c u i t s  from p in 13 .  The r e gu l ated vo l tage 

i s  s u pp l i ed to the CLARI FIER contro l to o ff s e t  the 

r e c e ive frequency ± 3 K H z  e i th e r  s id e  o f  the t ran s -

mitted signal .  VR 3 perm its adj ustment of  controls to 

the receive and transm it frequency to coincide at the 

CLARIFIER zero or OFF position .  A- 100 volt negati ve  

vol tage is del ivered from p in  5 to  the  un it. Y R  1 sets 

the operating bias at approx imate ly - 5 0 volts for the 

fi nal  am pl i fier tu bes. Th is  bias voltage i s -60 vo l ts  

on receive and suppl ies the grid c ircu it of the f ina l  

tu bes on the main chass is  from pin 2 .  The b ias  for 

the driver tube 1 2BY7A is a l so suppl ied from pin 1 .  
This voltage is - 2 0  vo l t s  on receive and - 3  . 5  v'l l t s  

for transmit .  

The marke r signal generator is include d  in th e 
REG/CALI B unit , PB-1 5 4 7 . A crystal controlled 
oscillator Q3 , 2SC3 72Y oscillates at the 3 200  KHz 
crystal frequency for dial calibration. A trimmer 
capacitor TC l is use d to calibrate crystal frequency 
against WWV or JJY . 
Output from the oscil lator is fed to a binary 
counter ,  Q4 , 34024 PC where the 3 2 0 0  KHz 
signal is divided into 1 00 KHz and 25 KHz mark er  
signal .  25  KHz signal i s  fed through diode swit ch , 
D4 , l S l S S S  which is ope rated by 2 5  KHz  sele ctor 
switch S9 to a buffer amp lifier Q5 , 2SC784R 

where 1 00 KHz signal is added  to 25 KHz signal. 
Both 1 00 KHz and 2 5  KHz marker signal is fed to 
the receiver front end from pin 16 of the p nnted 
board .  

VFO M odule 

- 1 6 -



( 7 )  VFO UNIT ( PB-1056) 

The VFO module board is installed in the VFO chassis. 

The VFO uses FET transistors Ql.  2SK 1 9GR and 

Q2. 2SK 1 9GR first buffer. Q3 , 2SC3 72Y buffer 

prov ides isolation and amplification of the VFO signal .  

The VFO oscil lation frequency is 8 700 K Hz to 9 200 

KHz and covers the tunable IF  range of 5 00 K Hz.  

Varactor diode D J , 1 S2236 in ser ies  with capacitor 

C14 is switched into the c ircuit  by the clarifier switch 

and the relay contacts to sh ift the V FO freq.uency for 

receiver offset tun ing. 

N o i se B l a n ker M o d u l e  ( P B- 1 5 8 2 8 )  

(8 )  :\OISE RL.'\ \ K E R  l ' \i lT ( PB - 1 2 9 2 )  
The 3 1 80 KHz signal i s  fe d  through T 1 20 t o  IF 

amplifier Q 1 ,  2SC3 72Y, and then fed through 

T 1 2 1 ,  noise blanker gate diode, D 1 and D2 , 1 S 1 88 

FM and T l  22 to the second IF amplifier Q2 , 

2SK 1 9GR. 

F I X (}---------� 
OUET h 

ALC 

A portion of the input signal to the Noise Blanker 

unit is fed through noise amplifier Q8 , 2SC3 72Y 

to a first gate of mixer-oscillator Q3 , 3SK40M . The 

AGC voltage controls the gain of the noise amplifier 

Q8, to avoid saturation of Noise Blanker against 

an extremely strong noise , Q3 generates 2725  KHz 

crystal controlled signal which converts 3 1 80 KHz 

signal into 45 5 KHz. 4 5 5  KHz signal is amplified 

by a noise amplifier Q4 , 3 SK40M. The signal passed 

through C20 is rectified by an AGC rectifier D3, 

1 S 1 88 FM , and the rectified DC voltage is 

amplified by Q5 , 2SC3 7 2Y in order to control the 

gain of Q4 , 3 SK40M . 

C22 is charged by the voltage rectified by D4 , 

1 S 1 88FM , however, this voltage does not exceed 

the conducting voltage of diode D4, so that it d oes 

not bias the pulse amplifier Q6, 3SK40M keeping 

Q6 in conduct with zero bias ,  in turn , blanker 

controller Q7 , 2SC372Y stays in non-conducting 

state with no noise pulses. As a result , noise gate 

diodes D 1 ,  D2 , 1 S 1 8 8FM connected in parallel 

with Q7 conduct and the signal passes through the 

diodes . 

When noise pulse exists,  the voltage across C22 

causes D4 to conduct and Q6 turns into  cutoff, in 

turn , Q7 conducts and D l , D2 is biased to  cutoff 

preventing the signal passing from the diodes. 

( 9 )  CRYSTAL CONTROL/RF PROCESS OR UN IT 
(PB- 1 534 )  
This model is l ocated o n  the VFO u nit . The 
interconnection of the mod u les is wired directly 
without using plug-in socket. 

ALC �MJ<.r-----------------' 
OUT l>, -------- -------------___; 

I E TI _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - - ;-- _ _ __ P_!!-..!_5?_4 _ _ _ _ _ _ _ _  J 
RF Speech Processor/Crystal Control Circuit Diagram ( PB- 1 534 ) 
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TC1 CHi CH1 TCi 
RF Speech Processor/Crystal 

Control Module ( PB- 1 534 )  

C R Y STA L CO N T RO L 

} PROCESS 
OUT 

I n  addition to norma l  V FO o pe rat i o n . tw o 

crystals m ay be se l e cted for crystal c o ntrolle d 

operat io n by ; se lector switch l oc ated on th e 

front pane l  of th e transceive r. 
RF P R OC E S SO R  ( PB- 1 5 3 4 ) 
The S S B  signal generated through the cry stal filte r 
is amplified by Ql, 2SK 1 9GR and fed to either 
of  Q2 ,  TA-7060 , or Q4 , 2SK 1 9GR. 

When the RF processor switch is O F F ,  the source 
of  Q4 , 2SK 1 9GR is grounded and then  the signal is 
amplified by Q4 and Q6, 2SK 1 9GR of which gain 
is controlled by the ALC voltage decl ined from 
the final amplifier grid circuit to prevent the distor
tion which may be caused by the over drive . 
A potentiometer VRl is used to preset the signal 
level equal for the both of processor ON and O F F .  

With the R F  processor switch ON , the p in  3 of  Q2 ,  
T A  7060P i s  grounded and it works a s  dipper for 
the signals that exceed the predetermined leve l .  
The clipped signal i s  fed through the source fol
lower ,  Q3 , 2SK 1 9GR to a crystal filter X F30A to 
eliminate the harmonics generated by the clipper .  
Then the signal amplitude is  controll ed  by  Q5 , 
2SC3 72Y. 

Q3 varies its resistance between collector and 
ground by the voltage applied to the gate from a 
potentiometer VR3b located on the front panel .  
( 1 0 ) RECTIFIER UNIT ( PB- 1 076B)  
The rectifier PB- I 0 7 6 B  i s  located under the 

main chassis in the power supply compartment, 
and delivers four diffe rent DC voltages .  The 
power amplifier plate voltage ( 6 0 0  Vol ts DC) is 
supplied from the bridge conne cted silicon recti
fiers Dl-D4 and D9-Dl2. 3 0 0  Volts DC is also 
obtained from this circuit for the driver plate 

screen grid voltage , and D6 is used for the bias 
supply .  
1 0 . 5 Volt AC is  rectified by D7 and D8 for the 
transistor supply voltage . 
( 1 1 )  MAI\' CHASSIS 

The main chass is con ta ins  the power su pply. transm i t ter 

dr iver. f ina l  ampl i fier and other assoc iated c i rcu i ts. A l l  

sockets for pl ug- i n  modu les are moun ted o n  the ma in  

chassis. 
( A )  POWE R  SU PPLY 

The power supply is  designed to operate from ei ther 

1 00/ 1 1 0/ 1 1 7/200/ 2 20/2 3 4  rn l ts AC or 1 2  volts DC 

( negat i \·e  ground ). Insert ing the appropriate power p lug 

i n to the rear panel receptacle makes the necessary 

con nect ions to ope rate the su pply in e i ther mode. AC 

or DC. 
When the tra nsceiver i s  operated from a 1 2  rnlt DC 

power sou rce. trans i stors QJ and Q 2 .  2N4280 fu nc 

t ion as a low frequency osc i l lator to prO\· ide AC to 

the power transformer. Start i ng bias for the osc i l l ator 

i s  obta ined from d i \· ider resi stors R3. R4 and R5 . A l l  

o f  thl' tu bes heaters a n d  i n put vo l tage t o  the DC con 

verll'r a're suppl i l'd through the HEATER sw i tch .  

With the HEATER switch in the "OF F "  position ,  
voltage is s till supplied t o  the receiver section, 
which allows continuous reception at reduced 
power consumption levels .  

The h igh - vol tage w ind i ng of the power transformer 

Tl l i s  con nected to a bridge- ty pe sol id  state rect i fier 

to supp ly approx imate ly + 600 volts and + 3 00 vol ts  

to the t ransm i t ter  tu bes. Output  from the 1 20 rnlt  tap is 

rect i f ied to de l i \' er + 1 60 rnlts to the screen grids and 

- 1 00 rn l ts for the  b ias  su pp l : . D u r i ng . .\ C  opl'rat iun .  Tl 1 
is energized by two primary w indings. T hese w indings 

can be connected in series for 2 00/ 2 2 0/ 2 3 4  volts and 

in paral lel for 1 00/110/1 17  volts operation .  

The output from a high cu rren t w i n d ing of 10 .5  volts 

is rect i fied and i s  u sed to supp ly  the t ran s i stor iz ed st ag< 's .  
( B) PRESELECT CONTROL 
The p r e s e l e c t  c o n t r o l  ad j u s t s  three gang-t uned co i l s  

T lO l A ,  T l02 and T l03 .  T lO l A  t unes  the rece ive r 

f ron t e nd.  T 10 2  prov ide s i n t e r s tagf'! tun i ng  on rece ive 

as we l l  as d r ive r gr id tun i ng on  t ra n s m i t . T l 03 

tun e s  the d r ive r p l a te c i r c u i t . T l04 ,  T Hl5 and T l06 

a re p l aced in  the c i rc u i t  when the band s w i tc h  i s  

i n  1 6 0  th ru  4 0  mete r band t o  obta i n  ap rope r i mpe

dance  ma tc h fo r m in imum d i s to r t i on. 

Tl 1 1  i s  connected to the heterodyne  crystal X 1 - X 1 1  

thro ugh t he  band sw i tch and del i vers the signa l  from 

supply . the secondary to the m ixer stages. 

1 6 0  Volts DC and- 1 00 Volts DC are obtained Diode sw i tches arc u sed i n  severa l locat ions for isola -

through D5 and D6. D5  supplies the final tubes t ion of  the c i rcu i ts .  
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( C )  FIN AL AMPLIFfER 

The s igna l  from the transm itter second mix er i s  fed 

to the grid of transm i tter d r iver V l .  1 2BY7A w here 

i t  is amp l i fied to a level  su ffic ient to d r ive  the f ina l  

l i near amp l i fier V 2  and V3 . 6JS6C. The signa l  appear

ipg across Tl03  and T l 05 is coupled to the gr ids 

V 2  and V3 . Neutral izat ion of  the power am p l i fier i s  

accompl i shed by  feed i ng back  a sma l l  amount  of the  

output through TC27 to the  bottom of Tl03/Tl05  

com binat ion .  F ina l  ou tpu t  from V2 and V 3  i s  fed to 

the antenna.  The output RF vol tage is d iv ided by C 2 8  

a n d  C29 .  a n d  i s  rect i fied by D4 . 1 S 1 007 to i nd icate 

relat ive output power w hen the m eter sw itch is i n  the 

PO pos i t ion .  

The  ALC ( automatic level  con tro l ) vol tage i s  obtained 

by 02 and 03 . 1 S 1 5 5 5  and cont rol s the ga in  of  the 

IF  ampl i fier .  

FUSE 
HOLDER 

P O W E R  T RAN SFORMER CONNECT IONS 

Q6 2 S K  I 9 G R  

C l 3  
-1 1------· 

C l 9  
--4 1----41 

CXl 
a:: 

PB · 1 534 

I 1--9 OUT 

( 1 1 ) M ETER ING 

The  meter c i rcu i t  i s  des igned t o  i nd icate s ignal  strength 

i n  the receive  mode. On tran sm i t. the  m eter ma,· be 
swi tch selected to i nd icate cathode cu rrent . relat ive  

Power Output , and automat ic  leve l  con t ro l .  The  m eter 

funct ions are automat ica l l y  s w i tched by m eans  of  relay 

C')ntacts for transmi t  and receive  m odes .  

A LC meter reading is obtained from the source 
voltage of Q6 , 2SK 1 9GR which varies in ac
cordance with the ALC voltage derived from the 
final amplifier grid circuit .  

For the EE and EX models ,  the meter  reads the 
variation of the source  voltage of  Q l ,  2SK 1 9GR 

in the modulator unit. 

I n  the IC posi t ion .  the  met.er i s  connected to the cathodes 

of f inal  tu bes in paral le l  w ith shunt resistor Rl2 .  and 

measures total cathode current of the tubes. 

In the PO position. the relative power output is  ind icated 

by the recti fied DC current at the pi output c ircu i t .  

The meter sensit iv ity is  adj usted by potentiometer VR6 

located on the rear pane l .  

W hen the transceiver i s  in the receive  mode. the AGC 

vol tage developed by the signal i s  fed to the meter 

ampl i fiers Q4 and Q5 to prov ide a meter defl ection 

proportional to input signa l  strength .  The meter is 

cal i brated in the customary " S "  un i ts .  A meter ind i 

cation of S-9 represents approx imately 5 0  m icrovolts 

at the antenna term inals .  
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CRYSTAL CALC ULATI ONS FOR CRYSTAL CONT

ROLLED TRANSCEI VER OPERATION W ITH THE 

EXTERNAL VFO OR THE TRANSCEIVER INTERNAL 

FI X OSCIL LATOR, PB1534 

The crystal holders accept standard HC- 2 5 /U type crys

tals. All crystal frequencies must fal l  between 8 .700 

KHz and 9 .200 KHz.  A trimmer capacitor has been 

connected in paral lel w ith each crystal to perm it proper 

frequency adjustment. Adjustment of this trimmer wi l l  

change the  crystal frequency approx imately 1 KHz .  

The correct crystal frequency for any desired operating 

frequency .  may be determined by the fol lowing formula  : 

F x =( F1 + Fc ) - Fo 

F x =( F1+ F e ) - Fo . where F x  is the crystal frequency. 
Fo is the desi red operating frequency. and the constant 

( F1  + F c )  is  taken from the table. 

F req uency T a bl e  ( F 1  + Fe) Unit : KHz 
BAND LSB USB AM/CW 
160 10701 .5  10698.5 10699.3 

80 1 2 701 .5 1 2698 .5  12699 .3  

40 16201 .5 16198 .5  16199 .3  

20 23 201 .5 23 198 .5  2 3 1 99 .3  

15 3 0 201 .5  3 0198 .5  30199 .3  

lOA 3 7 201 .5  3 7198 .5  3 7199 .3  

108 3 7 701 .5  3 7698 .5  3 7699 .3  

lOC 3 8201 .5  3 8198 .5  3 8199 .3  

100 3 8 701 .5  3 8698.5  3 8699 .3  

For  Example : 

Find the proper crystal for operation at 3 900 KHz 

LSB on the 80 meter band . 

From the table find the constant ( F l + Fe) for LSB 
operation on this band.  The constant is 1 2 70 1 . 5 .  thew 

fore Fx = 1 2 701 .5  - 3 900 

= 8801.5 KHz .  

CW FILTER INSTALLATION 

1 .  Remove top cover of tran sceiver cabinet and locate 

printed circu it boards .P8-13 1 5A and PB- 1 1838.  

2 .  Remove two screws holding PB-1315A to  the  U 

shaped bracket. Remove two screws hold ing the U 

shaped bracket to  the  shield plate. located between 

the two boards. 

3 .  Remove PB- 1 3 15A from the chas s i s  conne c to r  

r e cep t i ca l . Gent ly ,  rock  the c i rc u i t  board out o f  

the connector .  

4 .  Remove the  two screws hold ing the sh ield p late and 

l i ft out  of the cabinet. 

5 .  Grasping the U-shaped brackets sti l l  attached to 

P B- 1 1 83 8  gently .  rock the c ircuit  board out of the 

connector. 

6. With PB-1 1838 removed from the chassis .  remove 

C-10 and C- 9 ( .01  u F) capacitors from board. Instal l  

XF-3 0C CW fi l ter in  posit ion ind icated us ing the 

nuts and lockwashers prov ided. Solder the four fi l ter 

term inals to the board . 

7 .  Re- install P8-1 1838 into socket. screw shield plate 

to chassis .  and re- insta l l  P 8 - 1 3 15A i n to socket. Re

place all attach ing screws. 

Th is  completes the CW fi lter insta l lation. The fi lter 

prov ides a 600 Hz bandpass when the m ode swi tch 

is  placed in the CW posit ion.  Transicever a l ignment 

is  not requ ired for th is  instal lation. 

X F32A S S B  FILTER 

CW Filter Solder Connections 
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A L I GN MEN T  
WA R N I N G  

DANGEROUS V OLTAGES A R E  PR ESENT.  USE EX T R E M E  CAUTION W H E N  W O R K I N G  O N  T H E  

T R A NSCEIVER W I T H  COV ERS R EMOVED.  D I S C H A R G E  ALL  CAPACITORS BY SHOR T I N G  T O  

GROU N D  W ITH A N  I N SULATED SCR EW DR IVER .  ETC. 

CAUTI ON 
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. 

G E N E R A L  

T h e  transceiver h a s  been carefu l ly a l igned a n d  tested 

at the factory and. w i th  normal  u sage. shou ld  not re

q u i re other than the u sua l  attent ion g iven to electron i c  

equ i pm en t .  Serv ice or rep l acement o f  a major  com ponent 

may req u i re su bsequen t  rea l ignment .  but  u nder no  

c i rcu mstance shou ld  rea l ignment be attempted u n less 

the  operat ion of the transceiver i s  fu l l y  understood. 

the m a l fu n ct ion has bern ana l ized and defi n i te ly t raced 

to m i sa l ignment .  

Serv ice work should on ly  be performed by ex perienced 

person ne l .  us ing the  proper test eq u ipment .  

Capacitors,  resistors, inductors, and transformer 
adjustments should not be varied more than a few 

degrees in either direction from their original 

setting. If the adjustments require varying by an 
appreciable amount,  check for the presence of a 

defect other than alignment . 

EQU I P M E N T  R EQ U I R E D  

( 1 )  R F  Signal  Generator : Hew lett - Packard Model 606A .  

or  equ iva lent  w i th  one  vo l t  output  a t  an i mpedance 

of 50 ohms and a frequ ency coverage to 3 0M I-lz .  

( 2 )  Vacu u m  T u be Vo l tmeter ( V TV M ) : Hew lett - Packard 

Model  4 1 0 8. or equ iva lent  VTVM w ith  an R F  probe 

good to 4 () M Hz .  

( 3 )  Dum m y  Load : W aters Model 3 3 4 A  or equ iva lent  

5 0  ohms  non- react ive  l oad rated at · 300 watts 

average power. 

( 4 )  AF S ignal  Generator : H ew l ett- Packard Model 200  

A B. or equ iva lent .  

( 5 )  A general cm·erage rece iver coveri ng t he  frequency 

range from 3 to 30 M Hz w i th a 100 !\ Hz cal ib 

rator .  

REG/CA L I B  U N I T  
( PB - 1 547)  

B I A S  AD.J. 
( V R 1 )  
T.R Z E R O  AD.J.  
( V R3 ) 
6V A D .J .  
(V R ,) 

T102 

T1 0 1 A  
��-- R F  U N I T  

(P B - 1 1 8 1 )  

( E ) BM A D .J .  - • .,....... - ._ 
A L C  A D .J .  (V R i TC i ) C A R R I E R/MOD U N I T  F I X / R F  PROCE S S  U N I T  ( V R 2) ( P B - 1 1 84)  (PB - 1 534) 

Alignment Points-Top View 
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1 .  S-METER SENSITIVITY ADJ USTMENT 

Place the transceiver in the rece ive mode and connect 

a signal generator to the antenna term ina l  o f  the trans

ceiver. Set the signal generator to 1 4 200 K Hz w i th 

an output of 50 uV .  

Tune the transceiver for maximum S-meter reading. 

The S-meter should read S-9 +25dB .  If S-meter 

adjustment is required ,  adjust VR2 on PB- l l 83B  

to  obtain the reading . 

When the transceiver is tuned to 1 4200 KHz the 

1 00 kHz crystal calibrator output will be approxi

mately 50  µ V or S-9 +25dB on the S-meter.  

2. NOISE BLAN KER ADJ USTMENT 

Connect a signal generator to the antenna terminal 
and tune the receiver to the signal . 

Peak T 1 20 and TC l for a maximum S-meter 

reading. 

Connect VTVM between Tp (collector of QS)  
and adjust T l  23 for a minimum VTVM reading. 

T 1 1 5----iii--iiii'ii 
L28 -----ii--.-' 

RECT BOA R D  
( PB - 1 07 6 s) 

TC3o  
L32'-----..---... 

-

3. VOX ADJ USTMENT 

\ 'OX contro l s  are l ocated on PB 1 3 1 5A T hese arc \ ' R l  
\ 'O X G a i n .  \I R 2  Delay .  V R 3  Re lay Sens i t i \  i t y  and 

\ 'R5 A nt i t r i p  Ga in .  

Set the  operation sw i t ch  to  the VOX pos i t ion and t urn 

the  A F  GAil\J  and  M I C  GAIN  contro ls  fu l l y  counter

c lockw i se. S low l y  rotate the R E L A Y  contro l  ( VR :3 ) 

c lock\,· ise un t i l  t he  rcla \' act i \·a tes. then retu rn the con 

t ro l  carefu l l y  cou nterc loc k w i se unt i l  rel ay releases. 

Th i s  release po in t  i s  the proper set t i ng for the R ELAY 

scns i t i \· i ty c on t ro l .  

Set l\ I I C  G A I N  con t ro l  t o  t h e  center of  i t s  t ra\·e l .  

Speak i n to the  m icrophone normal ly .  adju st VOX contro l  

V R l  t o  j u st act i \ 'atc V O X  relay .  

Tune in  a signa l  and adj u st the AF G A I N  control  to 

a com fortable l i sten ing leve l .  Set the A N T I T R I P  control 

V R 5  to the m i n i m u m  poin t  that w i l l  prevent the speaker 

output  from tr ipp ing the  VOX.  

iiiiii�--T 1 1 1  
iiiii���--j--T 1 0 4  

iiiiif!Jiii .. ��--T 1 0 1 

=== ;1i;;ii;;i""""W--T 1 06 
L33  
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Adjust the DELAY control VR2  for su itable release 

time. 

4. CW S I D E TO N E L E V E L  A D J U STM E NT 
CW sidetone level may be adjusted by rotating TONE

level potentiometer ( VR4 ) located on PB- 1315A. 

5. CA R R I E R  B A LAN CE 
The  transceiver shou ld be  al lowed to  reach operating 

temperature before making the carrier balance adj ust

ment. 

Tune-up  the transceiver for SSB operation us ing an 

antenna or dummy load. Turn the M IC GAIN control 

fu l ly  counterclockwise to remove all audio from the 

modu lator stage. 

With the MODE switch set to either the LSB/USB 
positions, tum the "FUNCTION SWITCH" to the 
MOX position and adjust the carrier balance 
controls (VR l and TC l )  on PB- l 1 84A for mini

mum PO meter reading. 

A more exacting balance may be obtained by tun ing 

a receiver. hav ing an S -meter. to the transmitted fre 

quency. Adj ust the balance controls for m in imum S-meter 

read ing whi le  sw itching the MODE sw itch back and 

forth between the two s ideband positions to obtain 

good carrier su ppression for both s idebands. 

6. ALC LEVEL ADJUSTMENT (EE/EX model)  

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 "FUNC

TION 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U SB 

MIC GAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fu l ly  CCW 

MOX-PTT-VOX . . . . . . . . . . . . . . . . . . . . . . . . . . .  MOX 

If the meter reads other than .5  on the bottom scale. 

adj ust the A LC control VR2 on PB- 1 1 84A for a meter 

ind ication of . 5 .  Return the " MOX- PTT-VOX " switch 

to the PTT position. 

For the E model ,  please re fer to the following RF 
processor adjustment .  

7 .  RF PROCESSOR 

Set  the controls and switches as follows : 
MODE SSB (e ither LSB or USB)  
HEATER OFF 
METER ALC 
PROCESS  OFF 
MIC GAIN Fully CCW position 
BAND Any Band 
Set  the operation switch to MOX posltlon and 
adjust  a potentiometer VR2  until the meter 
indicates exactly full scale  without any modula
tion .  
Connec t  the 1 kHz audio signal generator output 
of 10 mV to the MIC input .  Adjust  the MIC GAIN 
control until the  audio input vol tage becomes 
3 0  mV at the gate of  Q l ,  2 S K 1 9GR.  Peak Tl and 
T3 for maximum audio output at the output coil 
of T3 .  Set the V R l  for 30 mV output at T3 .  
Set  the  RF PROCES SOR switch to ON position 
and peak T2 for a maximum output .  

8. VO LTAG E R E G U LATO R A DJ U STM E N T  
Connect a VTVM D C  probe between pin 1 3  o f  MJ 6 
( PB- 1 54  7 )  and ground. A djust VOLT potentiometer 

VR2 for exactly 6 Volt reading on VTVM. 

9. C LA R I F I E R  A DJ U STM E NT 
The frequencies coincide at CLARIFIER control OFF and 

0 position in the receive mode. I f  not, adjust potentio

meter VR3 located near the clarifier control potentio

meter under the main chassis. 

Transmit and receiver frequencies coincide at C L A R I F I E R  

control O F F  position. I f  not. adjust ZERO potentiom eter 

VR3 on PB- 1 5 4 7 .  

1 0. B I AS A DJ U STM E N T  
The final ampl i fier bias must be checked to insure 

l inearity and normal operat ing plate d issi pation for the 

final tubes. Adjust the BIAS control V R l  on PB- 1 547  
as fol lows : Set t h e  transceiver t o  th e receive mode 

and al low the transceiver to reach operat ing tempera

tu re. 

Set MODE swi tch to USB.  M ET E R  sw itch to IC and 

the "FUNCTION SWITCH" to MOX position for 

transmit condition.  The meter will  indicate PA 

plate current . Idle plate current is 60 mA if  the bias 
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is correct.  If  the idle plate current is other than 

60 mA, adj ust the BIAS control for 60 mA. 

There is  a l i ttle d i fference in  the id le  current between 

AC and DC operation. Adjust the id le  current to 60 

mA for each operation. 

1 1 .  POW E R O UTPUT M ET E R ADJ UST M E N T  
VR6.  located o n  the transceiver rear panel adjacent 

to the antenna coax fitting. prov ides an adjust.ment for 

power output ind ication on the meter. 

Th is  potentiometer shou ld  be adjusted to ind icate 1/2 

to 2/3 fu l l  scale meter deflection w hen the transmitter 

is  producing fu l l  output power in  the tune posit ion. 

It  shou ld  be noted that the meter ind icates relative 

power output and is  not the basis for determ in ing 

actual power output. 

VR6 has been preset at the factory to read 1/2 to 

2/3 fu l l  scale into a 5 2  ohm dummy load. The operator 

shou ld  not ind iscrim inately adj ust VR6 into an unknown 

load or an antenna with h igh VSW R .  

1 2. F I N A L  AM P L I F I E R  N E UT R A L I ZAT I O N  
When replacing the final  ampl i fier tu bes. i t  may be 

necessary to reset the bias to give correct id le  current 

and check neutralization. Us ing the procedure out l ine 

below wi l l  guarantee max imum output and long tube 

l i fe. 

CAUT I ON 
HIGH VOLT AGES A R E  PRESENT ON U N DER· 

SIDE OF CHASSIS AND INSIDE OF FINAL 

COMPARTMENT. USE GREAT CARE WHILE 

MAKING ADJUSTMENTS WITH WIR ING EX· 

POSED. 

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

to IC .  

( 2 )  Locate TC27 the neutral ization variable capacitor 

shaft on the underside of the chassis near the 

driver stage band sw itch wafer. in  the final  ampl i 

f ier section. 

( 3 )  Check final ampl i fier idle current in  USB or LSB 

posit ion and adj ust as described before. 

( 4 )  Tune up the transceiver at 29 M Hz. 1 0 8  or lOC 
band w ith MODE sw itch a t  TUNE position. and 

advance the CARRIER control u nt i l, m eter IC reads 

200mA. 

( 5 )  Rotate PLATE tun ing control and observ e  dip as  

indicated on the meter. I f  the d i p  i s  not pro m inen t. 

reduce the load ing control s l ight ly for better indi 

cat ion .  As  the PLATE control i s  rotated the meter 

shou ld  rise equa l ly  and smooth ly on either side of 

max imum dip ind ication. 

( 6 )  Determine wh ich side of  the dip rises abruptly. 

Set PLATE control s l ight ly to th is side of d ip  

keeping the meter read ing below 100  m A .  

( 7 )  Using nonmeta l l i c  tun ing w a n d .  rotate neutral iza

tion capacitor shaft very s l ight ly in  the d irection 

w h ich  reduces the cu rrent shown  on the meter. 

Repeat steps 6 and 7 u nt i l  the meter ind icates a 

smooth and equal  rise on either s ide of the max i 

mum d ip  point .  

The final  compartment cover must be in  place to supply 

the RF sh ield ing requ i red dur ing the neutral ization 

procedu re. 

FI NAL AMPLI FI ER COMPARTMENT 
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1 3 . ALIGNMENT O F  TRANSMITTER 

MIXER/DRIVER AND RECEIVER 

F RONT END STAGES 

The final  ampl i fier bias adjustment m ust be set to 60 
mA before extensive operation of the transmitter is  

I 
I 

,- - -· - - - ·  - - - T \ 0 2 ,  T l 0 3  
I 

C l  

R F  I N P U T  C I R C U I T  

Q , 3 S K 40M 

( 1 ) Connect the 5 0 -ohm dummy load to the antenna 

Jack . Tune up  the transceiver at 3 0 .000 K Hz 

( BAND l O D. VFO at 3 0 .000 K Hz ) as fol lows ; 

Set the BAND sw itch to lOD. the V FO to 3 0 .000 

KHz. PRESELECTOR control to the u pper end of  

10  meter segment and the OPERATION 

sw itch at MOX. Advance the CA R R IE R  control 

and tune the final ampl ifier. Maintain the reso

nant plate current ( IC ) at 100 mA wi th the CARRI 

ER controL Set tr immer TC5 to  the  m id - capactance 

pos ition and adjust the slugs of T l 0 2  and Tl03 

for maximum output into the dummy load .  Reduce 

the transmitter output to zero w ith the C A R RIER 

controL 

( 2 )  Set the OPERA TION switch to the receive mode. 

RF and AF G A I N  control to max imum.  CLARI 

F IER control to  " OFF " .  and  NOISE BLANKER 

to  " OFF " _  Do  no t  change the VFO setting and 

PRESELECTOR control  setting set up in step 1 .  

Tune the RF  signal generator t o  3 0 .000 K H z  and 

adjust i t  for approx imately 1 .000 Hz  beat note. 

attempted. It is  assumed that the s ignal  generati ng stages 

of the transceiver are function ing properly _  Use the 

internal ly generated signal  of the transceiver to al ign 

the transmitter m ixer and driver stages and the RF 

signal generator to a l ign the receiver front end stage. 

B A N D  C O I L  C A P A C I T O R  T R I M M E R  

1 60 C l 28 820 P F  T C 2 9  � 
80 T l O l A  + T l 04 C 4 1  240 T C l 1 

-· 

40 C 4 2  30P T C 1 2  

20 C43 50 P F  T C 1 3  
- --

1 5  T l O l A  C44 20 P F  T C 1 4  
--

1 0  T C 1 5  

Use j ust enough signal generator output ( approx imate

ly 1 m icrovolt for an al igned uni t ) to keep from deve

loping AGC vol tage ( no S -meter ind ication ). Set trimmer 

TC1 5 to the mid capacitance pos ition. Adjust a slug 

of T- 1 0 1 for max imum audio output w ithout deve loping 

AGC vol tage. 

( 3 )  Set the BA N D  sw itch at lOA .  the V FO at 2 8 .000 

K Hz and the " MOX- PTT-VOX " switch at MOX_ 

Advance the CAR R IER control and tune the f inal 

ampl i fier. Maintain the meter read ing at 100 mA 

w ith the CA R R I ER control as described in step 1 .  

Set the PR ESELECTOR control to  the  lower end of 

10 meter segm ent and adj ust trimmer TC5 for 

maximum output at the dummy load. R educe the trans

m itter output to zero w ith the CA RRIER controL 

( 4 ) Set the OPERATION switch to the receive mode 

and w i thout changing the VFO or PRESELECTOR 

control settings, tune the RF signal  generator to 

2 8 .000 KHz and obtain 1 ,000 Hz beat note. 
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G R I D  C I R C U I T  P L A T E  C I R C U I T  
' -- -- - -- -
B A N D  C O I L  C A P A C I TOR T R I M M E R  C O I L  C A P A C I T O R  T R I M M E R  

--
1 60 C 1 29 820P T C 28 C 1 30 820P T C l O  - � 

80 T 1 02 + T 1 06 C4 200P TC l T 1 03 + T 1 0 5  C 9  200P T C 6  

4 0  C 5  30P T C 2  C 1 06 30PF TC? 

20 

I 

C6 50PF T C 3  C l O  50P F TC8 
�---- ·-- �-

1 5  T 1 02 TC4 T 1 03 C 1 0 7 l O P F  T C 9  
�-- - � --

1 0  T C 5  

1 2 BY7 A T U N I N G  C H A R T  

Control the signal  generator output and adj ust tr immer 

TC15 for maximum audio output as described in  step 2 .  

( 5 )  Repeat step 1 .  2 .  3 and 4 t o  peak out the coil 

adj ustments for the 10  meter band .  

( 6 )  Set  the BA N D  sw itch to 15 . the VFO to 2 1 .000 

K Hz and the PRESELECTOR to the lower edge of 

the 15  meter segment. Tune up  the transceiver to 

2 1 .000 KHz as described above. Adjust tr immers 

TC4 and TC9 for maximum t ransmitter output 

into the dummy load. 

TX 2NO M I XER 
R X  RF AMP 

I t-- ,---
L I T l 0 2 I 

S l f  
1 0 T I (, �_. 

g_i;J__ 

=1��- r-��� 

1 � C5 
1 60 80 _i__:iTI,J v' ____. 

J J Y/11/ WV � - -�r - - f � J -020 --1�-+ �{ ;>15 T�.TC3  � -1 
L.:..:t�oAL _ _ _  r�� 

S l e  IOB �I T 
L__ r��-=4 

V1 1 2 B Y 7 A 

( 7 )  Set the OPERATION sw itch to the receive mode. 

and w ithout changing the VFO or PRESELECTOR 

sett i ngs. Tune the RF s ignal generator to 2 1 .000 

KHz and obta in  the 1 .000  H z  beat note. A djust 

tr im mer TC1 4 for max imum aud io output as des

cri bed i n  step 2 .  

( 8 )  Repeat the procedures g iven i n  step 6 a n d  7 on 

the 20 meter band .  The tr im mer TC3 and TCS 

are u sed for max imum transm itter output and TC1 3 

for max imum audio output i n  rece ive. 

I 
300V 

--{� L-���--+---vwv-- 13 . SV 
...L c , 

;I 1 2BY7A TUNING C I R C U I T  
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( 9 )  Set the BAND sw itch at 80 .  V FO at 4 .000 K Hz.  

and the PRESELECTOR at 7 of the inner scale 

Set TCl and TC6 at the m id-capacitance point .  

Tune the transceiver to 4 .000 K Hz and adjust 

T105 and T106 for max imum transm itter power 

output into the  load. 

( 10 ) Set the OPERATION sw itch to the receive mode. 

and without changing the V FO or P R ESELECTOR 

settings. tune the RF  s ignal generator to 4 .000 

KHz and obtain a 1 .000 Hz beat note. Set TCl l to 

the mid -capacitance point .  A dj ust T 1 0 4  for max i 

mum aud io  out put as described i n  step 2 .  

( 1 1  ) Set the  PRESELECTOR at  the low er edge of  the  

80 meter segment. VFO at  3 . 5 00 K Hz.  and adj ust 

TCl and TC6 for max imum transm itter power 

output into the dummy load. 

(J 2 )  Set the OPERATION sw itch to the receive mode. 

( l OA )  
TC20 

( 1 0 ) TC 1 5  

( I O ) TC5 

( 1 5 ) TC4 

(20 ) TC3 

L33 

TC 1 8 ( 20 )  
TC l  7 (40) 

�--:----TC 1 6 (80 )  
TC 1 2 (40)  
TCl 1 ( 80 )  

�;---TC I ( 80 )  

and wi thout changing t h e  V FO or P R ESELECTOR 

settings, tune the RF s ignal generator to 3 .5 0 0  

KHz  a n d  obtain a 1 .000 Hz beat note. Adjust TCll  

for max imum aud io  output as described i n  step 2 .  

( 13 ) Repeat step 9 .  10 .  11 .  and 12  to peak out  the coil 

adj u stments  for 80  meter bands. 

( 14 )  Set the B A N D  sw itch to 4 0 .  V FO at 7 .000 K Hz 

and the PR ESELECTOR to the low er edge of the 

40  meter segment. Adjust  TC2 and TC7 for maxi 

mum transmitter power output into the dummy 

load.  

( 15 )Set the VFO at 7. 1 5 0  K Hz and PRESELECTOR for 

m aximum power output. Adj ust L3 3  for maximum 

power output into the dummy load.  

( 16)Set the OPERATION sw itch 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 K Hz and obtain a 1,000 Hz beat note. Adj ust 

TC12 for max imum audio output. 

(17) Set the BAND switch to 160 .  VFO at 1 .900 K Hz and 

the PRESELECTOR at 2 of the inner sca le .  Adjust 

TC28 and TClO for maximum power output into 

the dummy load. 

( 18 )  Turn the OPERATION sw i tch to the receive mode. 

and leave the VFO and PRESELECTOR settings 

unchanged . Apply the R F  s ignal generator output 

at 1 .900 K Hz to antenna termina l .  Adj ust TC2 9  for 

max imum S -meter read ing. 

M AX .  
C A P .  

M I N . 
CAP. 
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1 4. H ET E R O DY N E  C R YSTA L OSC I L LATO R 
A L I G N M E N T  

T h e  heterodyne crystal osc i l lation inj ection may be 

checked in the fol lowing manner. Connect the VTVM 

RF probe to the local osci l lator test point .  Inj ection 

is normal if the inj ection voltage measures 0.3 Volt 

RMS on all bands. 

I f  not. a l ignment is requ ired. Set the BAND sw itch 

at 1 0 0. TC2 3 at 1/3 capacitance position. and adjust 

Tll l  for 0.3 Volt RMS read ing on VTVM.  Then adjust 

TC23 .  TC22 .  TC21 . . . . . . .  TC16 and TC26 for each of 

the band to read 0.3 Volt RMS on VTVM. 

B A N D  No. T U N I N G  C A P A C ITOR 

1 60 X l l  C 1 27 250PF TC26 

80 x 1 C45 300PF TC 1 6  

40 x 2 C46 1 50PF TC 1 7 

20 x 3 C47 50PF T C 1 8  

1 5  x 4 TC 1 9  

l O A x 5 TC20 

l O B x 6 T C 2 1  

l O C x 7 TC22 

1 0 0 x 8 T C 23 

A U X x 9 TC24 

w w v  X l O  C48 l OOPF TC25 

-

X 1 ( I OC )  

X s ( I OD )  

X g ( A U X )  

X 1 o ( W W V ) 

X 1 1 ( 1 60 )  

--=="=--X I ( 8 Q )  
X 2 (  40)  

X 3 ( 2 0 )  

X 4  ( 1 5 ) 

��-X 5 ( 1 0A )  

X c ( l OB )  

C R Y S T A L  F R E Q U E N C Y  
---- --

7 . 5 2 M H z 

9 . 5 2 M H z  

1 3 . 0 2 M H z 

2 0 . 0 2 M H z 

2 7 . 0 2 M H z  

3 4 . 0 2 M H z  

3 4 . 5 2 M H z  

3 5 . 0 2 M H z  

3 5 . 5 2 M H z  
-·------- -

1 6 . 0 2 M H z  

LOCAL O S CIL LATOR T U NING C H ART 

$ � "' "' .... .... 

"' 0 
'"' "' 
� 

"' "' 0 .., 
'° ,..: 

"' "' 0 .., 
,.; ai 
0 � .. 

L24 
Qs 25C372Y 

�------.131---euFFER 

I T l  1 1  

C l 5  R23 "' 

J; L 3  
u .... 

CI G 

J; GV 

---

LOCAL OSCI LLATOR TUNING CIRCUIT 
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1 5. TRAP CO i L ALIGNMENT 

( 1 )  T107 is used to el iminate the d i rect- feed- through in 

terference at the I F  frequency . and tuned to 5 .720  

K Hz .  Set the  transceiver at 7 .300 KHz LSB in  receive 

mode and peak the PRESELECTOR for max imum 

n oise output. Set the  R F  signa l  generator to  5 , 7 2 0  

K Hz a n d  increase t h e  signal generator output unt i l  a n  

audio beat note is heard. Adj ust T107  for min imum 

audio  output. 

( 2 )  L29 on the printed c ircuit  board l ocated near the 

an tenna change-over relay RL2 is a lso used to 

el im inate the d irect - feed-through interference . Set the 

transceiver at 7.080 KHz in t he  receive mode. Tune 

the R F  signal generator to 5 ,940 K Hz .  Adj ust L29 

for m in imum S-meter reading. 

3 )  L22  el im inates the interference by 9th harmonic of 

the carrier osc i l lator. Tune the transceiver to 28 .600 

KHz USB in  the receive  mode. and increase RF and 

A F  ga in  control unt i l  an aud io  beat note is heard. 

Adjust L2 2 for min imum audio output. 

C A U T ION 

C o n t i n u o u s  f u l l  output  for  more  t h a n  10 

seco n d s  m a y  res u l t  i n  dest ruct i o n  of f i n a l  
t u be .  

( 4 )  T113  i n  the  h igh frequency I F  u n it is  used to  e l 

im inated spurious radiation on the 20  meter band.  For 

al ignment. tune transceiver to max im u m  output at 

1 4 .3 5 0  KHz in  the tune postion .  Measure the spurious 

radiation. by us ing the S-meter of another receiver 

tuned to 1 4 .5 20  KHz w here a spurious rad iat ion 

can be heard. Adjust T113 for m in imum S-meter 

reading w i hout decreasing the power output o f  the 
transceiver. 

( 5 )  T115 is located on the pr inted c ircuit  board near the 

VFO unit and is used to suppress carrier osc i l lator 

feed-through . Tune the transceiver to any frequency 

and load it to fu l l  output. Reduce the m icrophone 

gain  to zero and place the mode sw itch in  the 
USB position. Adjust T115 for m in imum S -meter 

read ing on the receiver. 

(6) L28 is  used to el i m inate spurious rad iation on the 15 

meter band.  Tune the transceiver to max imum output 

at 2 1 . 2 00 K Hz in  the tune posit ion.  Locate the spur i 

ous radiation at 2 1 . 2 2 0  K Hz by another receiver. 

Adjust L28 for m in imum S -meter reading on th e 
receiver . 

( 7 )  TC30 connected i n  series w ith L3 2 on the printed 

c ircu it  board located on the main  chassis near the 

relay R Ll is used to el i m inate spurious radiation on 

10 meter band. For al ignm ent. tune t ranscciYer to 

max imum out pu t  at 28 ,500  K Hz in the tune posit ion. 

Measure the spurious rad iation by us ing the S -meter 

of another receiver tuned to 2 8 .160 K Hz where the 

spurious signal can be heard. Adj ust TC3 0 for 

min imum S -meter reading w ithou t decreasing the 

powPr output of the transceiver .  
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� N 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
1 1  
1 2  
1 3  
1 4 
1 5  
1 6  
1 7  
18 
19 
20 
2 1  
22 

1 2 
R T R T R 
E E E E E 
E E E E 0 
5 . 5  5 . 5  0 0 1 3 . 0  
0 . 5  0 . 5 E E 0 
5 . 5  5 . 5 1 3 . 0  1 2 . 5 0 
6 . 0  6 . 0  E E 0 
E E 1 3 . 0  1 2 . 5  E 
0 0 E E 0 

8 . 0  1 3 . 0 1 2 . 5  0 9 . 0  
0 1 1 .  5 E E 0 

1 3 . 0  1 2 . 5  0 0 1 3 . 0  
1 2 . 5  0 E E 0 . 7 
1 2 . 0 0 0 1 1 .  5 8 . 0  
1 3 . 0  1 2 . 5  1 3 . 0  1 2 . 5  E 

- - 1 3 . 0  1 2 . 5  0 
0 1 1 .  5 1 3 . 0  0 -

1 3 . 0  1 2 . 5  E E 0 
E E E E -

- - - - 1 3 . 0  
- - - - -

- - - - -

- - - - E 
V A L U E S  A R E  IN VOL TS D . C .  

R R E C E IV E  T T R A N S M I T  

D . C .  VOLTAGE 
3 4 5 6 

T R T R T R 
E E E E E E 
0 0 0 0 0 -70 

1 2 . 5  0 0 0 . 7 0 . 7  - 18 
0 0 0 8 . 5  8 . 5  - 20 
0 0 0 6 . 0  6 . 0  · 1 50 
0 E E 0 0 1 70 
E 0 0 E E -

1 1 .  5 0 0 0 0 0 . 6  
9 . 0  9 . 0 9 . 0  0 0 1 2 . 5 
0 - 18 0 1 3 . 0  1 2 . 5 0 

1 2 . 5  E E E E 3 . 5  
0 . 7 0 0 6 . 6  0 . 3  1 3 . 5  

1 3 . 0  0 0 1 2 . 5  0 6 . 0  
E 6 . 0  6 . 0  1 2 . 5 0 :  1 3 . 0  
0 13 . 0  1 2 . 5 - - - 0 

- 1 3 . 0 1 2 . 5 - - 0 
0 0 0 - - 0 

- - - - - E 
1 2 . 5 0 0 - - -

- E E - - -

- E E - - -

E 0 0 - - -

VOLTAGE a-iART 
R .F .  VOLTAG E 

7 1 2 3 4 5 6 7 
T R T R r R T R T R T R T R T R T 
E 0 0 E E E E E E E E E E E E 3 1 80KHz -55d B 

-55 E E E E E E - - - - - - - - E E 
0 E E * 3 * 3 3 1 80KHz 0 - - - E E 47d B - - - - -

· 3 . 5 0 0 * 2 * 2 E E - - - - - - - - 3 1 80KHz -47d B 

- 140 0 1 1 . 5 - - - 0 . 02 0 . 8  0 - - - - - - - -

1 70 0 0 - - E E - - E E 0 . 8  0 . 8  - - - -

- 1 3 . 0  1 2 . 5  E E - - E E - - E E - - - -

2 . 7  1 . 0 1 . 0 14M Hz E E - -
g dB - - - - - - - - -

0 E E - - - - - - - - - - - - E E 
1 1 .  5 E E - - E E 3 1 80KHz 0 . 02 - - - - - - E E 45d B 

3 . 5  14M Hz 1 . 1  0 . 1 2  0 . 1 2  E E E E - - 33d B  - - - - - -

1 3 . 0 - - - - E E - - - - - 0 . 1 7  - - - -

6 . 0  - - - 0 . 1 5  - - ·- - - - - - - - - -

1 2 . 5 - - - - - - E E - - - - - - - -

0 -
5720KHz 0 . 5  3 1 80KHz 0 . 1 2  - -- - - 4 ! d B 55d B - - - - - -

0 - - - - - 0 . 1 5  - - - - - - - - - -

-
5720KHz 3 1 80KHz 0 - - 4 ! d B  

- E E 40d B  0 . 06 - - - - - - - -

E - - E E E E - - - - - - E E - -

- - - - - - - - - - - - - - - -· -

- ·- ·- - - - - - - E E - - - - - -

- - - - - - - - - E E - - - - - -

- - - - - - - E E - - - - - - - -

MODE U S B .  B A N D  20M R R E C E IV E  T T R A N S MIT 

V A L U E S  W IT H O U T  ANY U N I T  A R E  IN VOL TS R M S 

V A L U E S  W IT H  DB · A R E  S IG N A L  G E N E R A TOR O U T P U T  L E V E L S  T O  

P R O D U C E  S 9 
V A L U E S  G I V E N  U N D E R  T H E  COL U M N  T A R E  S IG N A L  L E V E L S  TO 

PRODUCE ! OOW O U T P U T  POW E R  MOD U L A T E D  B Y  ! K H z  M IC I N P U T  



R E S I S T A N C E  C H A R T  

� 
1 2 3 4 

. 

1 E E E E 
2 E E 1 5  0 30K 
3 300 0 1 0  0 
4 3K E 00 * 
5 300 3 . 5 K 5 00 

6 200 E lK E 
7 E 1 0  E 0 
8 0 E 1 00 l K  
9 2 . 5K 1 2  0 l OK 00 

1 0  O * E 00 50K 
1 1  1 00 00 1 0  E 
1 2  1 20 E l K  l OO K 
1 3  1 20 0 3K 00 

1 4  1 0  1 00 E 200 
1 5  - 1 0  0 00 1 0  
1 6  0 1 20 - 1 0  . 

1 7  1 00 E 00 5 K  * 

1 8  E E - -

1 9  - - 1 0  * 

20 - - - E 
2 1  - - - E 
22 - - E * 

V A L U E S  A R E  IN OH M S .  

- 3 1 -

5 6 

E E 
0 l OK 

00 4K 
1 0  K l OK 

200 30K 
5 50K 

E -

5 K * 2 K  
l K  1 20 
1 0  l K  * 

E 500 * 

3K 1 0  
1 20 00 

00 1 0  
- 50K 
- 0 
- 00 

- E 
- -

- -

- -

- -

7 

00 

E 
E 
0 
0 
0 

1 0  
l OK 

E 
E 

-

-

-

-

-

-

-

-

-

- . 

-

-



Order I n struct i o n :  Parts number is in depen dent for each u n it ,  except T-tran s fo rmers and T- ind ucto rs, there fo re 
it is req u ested to specify parts n umber together w it h  u n it class ificat i o n  as fo l lowing examp le . 

No . I R F U n i t  R I  IOOK ohm X-w * V A L U E  1 s  N OM I N A L  
RF UNIT 

P RINTED CIRCUIT BOA R D  PB - 1 1 8 l ( A - Z )  
Q FET &. TRANS ISTOR 
4 T R .  2 S C37 2 Y  
5 TR.  2 S C3 7 3  
3 T R. 2 S C7 8 4 R 
2 FET 2 S K1 9 G R  
1 FET 3 S K4 0 M  

D DIODE 
l,  2 

R RESI STOR 

S i. 1 S l 5 5 5  

22  CARBON F I L M  !4 W 
23 !4 W  
1 6 ,  24 !4 W  
6 !4 W  
1 0 ,  1 9  !4 W  
1 1  !4 W  
9 ,  1 3  !4 W  
7 !4 W  
8 !4 W  
1 7 ,  20  !4 W  
2 1  !4 W  
1 4, 1 8  !4 W  
2 !4 W  
4 !4 W  
1 , 3 , 5 , 1 2  !4 W  

VR VARIABLE RES I STOR 
1 T R- l l R  

c CAPACITOR 
1 7  DIPPED MICA 
5 
1 ,  1 1  
3 C E RAMIC DI S C  
2 ,  4 ,  7 - 1 0 ,  1 2 - 1 6 ,  
6 ,  1 8  
1 9  ELECTROLYTIC 

L INDUCTOR 

50 W V  
50 W V  
50 W V  
50 W V  
50 W V  
50 W V  
1 6 W V  

1 ,  2 R F  C H O KE 
3 RF CHOKE 

M I X ER UNIT 

56 Q 
1 00 Q 
220 Q 
330 Q 
470 Q 
560 Q 

l K Q 
l . 8 K Q  
2 . 2 K Q  
3 . 3 K Q  
8 . 2 K Q  

1 5 K Q  
2 2 K Q  
8 2 K Q  

l O O K Q  

5 K Q B  

6 P F  
5 0 P F  

l O O P F  
0 .  00 1 µ  F 

0 .  0 1 µ  F 
0 . 04 7 µ F 

47µ F 

l mH 
250µ H 

P RINTED CIRCUIT BOARD PB- 1 08 2 ( A - Z )  
PB- 1 1 80 ( A - Z )  

Q FET &. TRANS I STOR 
. 1 T R .  2 S C3 7 2 Y  

2 FET 3 S K4 0 M  

D DIODE 
1 S i. 1 S l 5 5 5  

R RESISTOR 
1 2  CARBON FILM !4 W  
5 , 7 !4 W  
1 3  !4 W  
3 ,  1 6 ,  1 7  !4 W  
2 !4 W  
1 4 ,  1 5  !4 W  
1 0  !4 W  
4 ,  6 !4 W  
1 1  !4 W  
1 !4 W  
8 !4 W  
9 !4 W  

c CAPACITOR 
6 ,  1 9  DI PPED MICA 50WV 
1 5 0 W V  
8 5 0 W V  
2 5 0 W V  

· 7 C E RAMIC DI S C  5 0 W V  

l O Q 
l O O Q 
4 7 0 Q 

l K Q  
4 . 7 K Q  
5 . 6 K Q  

l O K Q  
1 5 K Q  
2 2 K Q  
27 K Q  

l OO K Q  
220 K Q  

2 0 P F  
4 0 P F  

1 50 P F  
4 7 0 P F  

0 .  00 1 µ  F 

1 7  50 W V  

1 4 - 1 6  C E RAMIC FEED THRU 

18  
500 W V  

ELECTRO LYTIC 1 6 W V  

0 . 04 7 µ F 

0 .  00 1 µ  F 
l µ F 

TC TRIMMER CAPACITOR 
1 - 3 ____ E_C_V_l Z-W-5 0_X_3_2_5�0�P�F=-1 

L INDUCTOR 
1 B P F -A 
2 B P F -B 
3 B P F -C 
34 R F  CHOKE 1 .  95µ H 
4, 8 RF CHOKE 2 50µ H 

T TRANSFORMER &. INDUCTOR 
1 1 2 A  I F  T RA N S F O R M E R  
1 1 3  T R A P  COI L 

X CRYSTAL 
1 H C - 1 8 /U 

I F  UNIT 

6360KHz 

P RINTED CI R CUIT BOA R D  PB- 1 1 8 3 ( A - Z )  
Q FET, I C  &. TRANS ISTOR 
2 T R. 2 S C7 8 4 R 
4, 5 TR.  2 S C8 2 8 Q  
3 I C  TA7 0 4 5 M  
1 FET 2 S K 1 9 G R  

D DIODE -------------------; 1 - 5 , 7 - 1 1  Ge.  1 S l 007 
6 S i .  1 5 1 5 5 5  
1 2  Z e n e r  W Z - 1 1 0 
R RESISTOR 
2,  1 3 ,  1 6  CARBON FILM !4 W  l OO Q 
2 3  !4 W  220 Q 
28 !4 W  3 3 0 Q 
20 !4 W  470 Q 
1 2 ,  1 5 , 1 9  !4 W  l K Q  
3 ,  1 4  !4 W  2 . 2 K Q  
22 !4 W  2 . 7 K Q  
8 , 9 !4 W  3 . 3 K Q  
1 1  !4 W  3 . 9 K Q  
4 ,  5 !4 W  5 . 6 K Q  
1 7 , 2 4 , 2 5 , 2 7  !4 W  l O K Q  
1 0  !4 W  2 7 K Q  
1 ,  1 8 , 2 1 , 26 !4 W  l O O K Q  
6 ,  7 CA RBON COMPOSITION Yz W l OO Q 

VR VAR IABLE RESISTOR 
1 T R 1 2 R  5 00 Q B  
2 T Rl l R  500 Q B  

c CAPACITOR 
1 , 2 4 , 2 5  DIPPED MICA 50 W V  l O O P F  
1 5 ,  2 2  5 0 W V  1 50 P F  
1 1 ,  1 7  5 0 W V  4 7 0 P F  
26 - 28 C E RAMIC DI S C  50 W V  0 .  0 0 1 µ  F 
2 - 6 , 9, 1 0 ,  1 2 , 1 3 , 1 8 ,  20 ,  50 W V  0 . 0 l µ F 
2 1 ,  2 3 ,  3 1 - 3 4  
7 ,  8 ,  1 4 ,  1 6 ,  1 9 ,  3 5  50 W V  0 . 047µ F 
29 P L A S TIC FILM 50 W V  0 . 47µ F 
30 E L E CT R O LYTIC 1 6 W V  l Oµ F 

L INDUCTOR 
1 - 4  R F  CHOKE 2 50µ H 

T TRANSFORMER &. INDUCTOR 
1 08 I F  T RAN S FO R M E R  
1 09 I F  T RAN S FO RM E R (  DETECTO R )  

X F  CRYSTA L  FI LTER 
- 3 2 -



1 XF - 32A S S B  R RESISTOR 
2 XF - 30C CW ( _O_P_T_I_O_N_) - 1 8  CA R BON FILM � W 1 00 !:� 

------------- --- -- - -

-�---!------------�--------------< 1 ,  3 )4 W 1 50 Q 
1 9  )4 W 1 80 Q 

P RINTED CIRCUIT BOA RD P B 1 3 1 5 ( A - Z )  - - - ----- -- -- - - -- - - -- - ----- - -- - -- --- - -- - - - -- -- ------
_Q __ __ _ . - -· F�:!��_IR��_§ I S!QR __ __ ____ _ _ ____ . 

2�_3_
__

__ TR. 2 S C372Y 
6 ,_l_ _____ . ..J:!!.:_ __ ? s (:37 3 · ----- -----·- ----
9 TR. 2 S C 1 000G R 1-- ----- -- - -

F
E

T. 
·-zs-I<19GR - ---- - - - ·- · ·--·-··- ·-· 

-------- ---
-
----5 FET. 2 S K1 9 Y  

8 IC AN2 1 4  
4 IC TA- 7042 M 

D DIODE 
1 S 1 555 VR VARIABLE RESI STOR 
W Z - 090 1

·--- ----- -· ·-- --
TFi"i 1 _R_ --

- -·- -- -- · - -soo ·Q·s--
------- -----· ----- ------- -·--- --- - --- -- -- --- ·-- - - - - ---- - --- - -- -· --· -··-

2 T R l l R 5 K Q B  
R RESI STOR -------------+-- -----·--·---· ·· ·-·-·-·-· -· ·--· C CAPACI TOR ----· ----

1 3, 1 4  CA RBON FILM 
53 

)4 W IOO Q �!.__��Q!_!'J:>_ED MIC� 50�.Y _______ 30 P!':_ 
)4 W 1 20 Q 1 9 , 27 , 32  50 W V --�W·-----22QQ ·

·
3g

· --- -----· -
50"' V ----- --------- - -- -- - ----- --- ·--- -

40 PF 
50 PF 41 

1 2  � w 330 Q 37 5 0 W V 8 2 P F  
16 ,  1 1-,-3-3---------�!4-w _____ 410 Q 

-5 : 1 0:- - - - -- --- - --- · -- sow v· - - --- Too PF-
45 )4 W 560 Q - 4-------· - ----�- -------SoWV ____ ___ fso-PF .. f ------------��----------t · ·--·-------· ·--------- -
27 )4 W 680 Q 2 1  ____ _ _ _____ _ 50 W V _l _OO PF _ _ 

5, 8 ,  15,  45,  49 )4 W l K Q  23 50WV 8 2 0 P F  
21  )4 W 1 . 5 K Q  - 3 6  -�-=-=�====�------ 50 W V  lOOOPF -
20, 28, 34 )4 W 2 . 2 K Q  _ __ _ _ R_ _ __ .f.�RAM _ l �pI S C_?_QW V 

---�Q Q_l_!!E_ __ 6 )4 W 
_ _1_,1�9 _ __ -�_._9 ,  1 3 ,_!L_�_._�_!! ___ �(_l��-- _Q_c_Q_�_i:: _ _ _ 

1 . 3 ,_l�? � -=-�! ·- ��._iQ _ ____ _ _ _ _ 
)4 W 4 .  7 K Q  26,  29 ,  33 

4 ,  48 )4 W 5 . 6 K Q  6·. 1 1 ,  22 ,  25 ,  34 50WV __
_ o-:-047µF--

9, 10, 35 )4 W l O K Q  -1°2" PLASTIC FILM 50 W V --0� 2 2µF-

5 1 ,  )4 W -----1 2 K Q  - ls- �LECTROLYTIC 1 6 W V I OOµ F 
1 1 ,  18 � W 1 5 K�J TC TRI M M E R  CAPACI TOR 

--------1 7, 52 )4 W 22 K Q  2 - 4  C E RAMIC E CV I Z W 20 X4 0 
43, 4 7  )4 W 27 K Q  1 , 5 , 6  EC V 1 Z W 50 X40 
32, 42 )4 W 3 3 K Q  L I NDUCTOR 

20 PF 
5 0 P F 

50 )4 W 39 K Q  5 R F  C HOKE I O; ,  H 
2, 36, 37 . 3 8: 46, )4 W -- 4TKQ - · 2 - 4 ,  6 ,  7 R F  C HOKH 22,1 , H 

-Z2 --====-- --- -�W ·----- --� _!!_Q_f{g_ 8 ,  �---
-

----
-

----�F _ _f_HO KE= ___ _2_.?0,, ,  H 
23, 24 Yz W __ __ ___ �: 3M_Q_ _ _ _T ___ !_'3�_1'11�f=".OR_���-

_ _ ____ _ 25 , _ 
Yz W 

---�.:.§!'1�- 1 1 0 IF } R��.§_fO R!\1cE�
------26 THERMISTOR S DT250 X CRYSTAL 

------· 
·---

H C - 6 / U 3 1 78 . 5 k H z ( U S B J 
VR VARIABLE RESISTOR 2 H C - 6 / U 3 1 8 1 . 5 kH z ( L S B ) 

------------ --� 3, 4 T R- l l R  l O K Q B 3 H C -6 / U 3 1 79 . 3 k H z ( C W / A M ) 
l , 5 V l 6 0 K R Z  1 I O K �J B : 

_ _1_ ___________ __ __ �_!_6_Q.!(_�� _! ___ ?l\11_g_ �"_ P RI NTE D_ CI RCUIT BOA R D P B-l  5 47 ( A -- Z )  
--------------- ---- - -- - - ---- - - Q - �L� _ _I.RANSI STOR 

C CAPACITOR I C  ,, PC 1 4 1 C  
45---m P PE:_o_M_i cA ---sow-v -- --100PF 

I 
4 I c 34 02 4  Pc 

1 5 ,  27 ,  5 1 :  52  MYLAR 5ow v · O . OO l µ F  2 T R. 2SA634 --
·--

-
---

47--··--------- - ---sowv·-�o�047 µ F'- �1·3----- -- -- "TR.-·zsc:ffv--· - ·- -· -----

24 ,  28,  29 ,  30,  50 W V  0 . 022µ F D DI ODE 
1 . 9 ,  1 2 , 1 7 ,  22 ,  33 ,  34 50 W V  9..:..911!£_� . 

. 

T R. 2 S C784 R

. 3, 25 ,  26, 39 , 48,  50 5o w v o . 047µ F-- 1 �------ -- Si _____ ISI 5 5 5  _ _______ _ 
23 ,  32 ,  37 ,  43 ,  45  50 W V  --o�TµF- X --- �_RY_?TAL. 

. 
_ _ __ ____ , 

5, 6, 7, 1 0, 1 4 ,  2 1 ELECTROLYTIC 1 6 W V  l µ F  1 H C - 6 / W 3 200 kH z  
1 1  ____ }6 �-��=f;.��--�--� R -�ESI STOR ------·--------
2, 1 6 ,  1 9 ,  20,  3 1 ,  36 1 6 W V  l Oµ F  14  · CA R BON FILM H W 1 5 0 Q 

---�35------------------ -----------·-16w v --· 22/� F 2 1  ·----- --- 7; w  -
-

22 0 �2 4o ��=-.=::-:.-_--=:==-::::�-�=·::_-::=--====J6wy_.=_33�I=:: 5 Y. w 21 0 Q 
4 , .J.8,  38,  42 ,  4� --- --- --- - --- ---- ----!_6� y ___ JOQJ_i_!':. _ 1 3 ,  1 5 J<I W 4 7 0 Q 

_l�_.__!h_!�--- - ----- - - - ·--- - --· _!§ W_y _ _ _ ?_�2_µ£_ 1 9  Y. W l k Q 
1 0 }<i W 1 .  2k Q 

MOD &. OSC UNIT 3 ,Y4 W  1 ' 5 k �2 
2 0 Y. W 
1 1  }:I W 

}/i W 
2 3  ;..- w 
2 , 4 , 6 , 1 7  .v. w 
9 Y. W 

D DIODE 1 8 , 2 2 Y. W 2 2 k Q 
1 - 4 Ge.  1 S 1 007 1 6 . 2 4 , 2 5 7.i W 3 3 k Q 

·- 3 3 -



7 Y. W  4 7 k  Q 
2 6  Y. W 5 6 0 k  Q 
I 2  C A R BON C O M P O S ITION Y:1 w 2 . 2 Q  
8 M ETALIC F I L M  2 W 6 . 8 k Q 
YR POTENTIOMETER 
3 E V L - S O A  · B 5 2  5 00 B 
2 E V L - S OA · B I 3  I k B 

V- I 0 6 K R Z - I I O  k B  
c CAPACI TOR 
I 3  D I P P E D  MI CA 5 0 W V  2 7 P F  
I 6  5 0 W V  2 70 P F  
I 5  5 0 W V  5 I O PF 
2 9 , 30 C E R A M I C  DI S C  5 0 W V  l P F ( S L) 
22 , 2 3 , 28  5 0 W V  5 P F ( S L J  
2 I , 2 5  5 0 W V  2 7 P F ( S L )  
2 7  5 0 W V  39 PF ( S L )  
6 5 0 W V  5 6 P F ( S L )  
I 8 , 2 0 5 0 W V  I 50 P F (  S L )  
I 4 ,  I 9 ,  24  5 0 W V  0 .  O I ,tl·-
3 M Y L A R  2 50 W V  0 .  051 1  F 
5 , I 7 , 2 6 E L E CTROL YTIC I 6 W V  I 011 F 
4 I 6 W V  47" F 
I I ,  I 2 I 6 W V  I O OOµ F 
9 ,  I O  2 5 W V  1 00011 F 
I I 6 0 W V  2211  F 
2 , 7 , 8  2 5 0 W V  2211  F 
TC TRI MMER CAPAC ITOR 
I EC V I Z W  2 0 X 4 0  20 P F  
L I N DUCTOR 
I , 2 R F C  I m H  
3 R FC 3 . 9 m H  

NB UNIT 
P RINTED CIR CUIT BOA R D  PB- 1 5 8 2 ( A - Z )  

Q FET & TRANSI STOR 
3, 4 , 6 FET 3 S K4 0 M  
2 fl 2 S K 1 9 G R  (JF-1 033B) 
1 ,  5 ,  7 , 8 Tr.  2 S C372Y 

D DIODE 
1 - 4 Ge.  1 S l 88 F M  

x CRYSTA L  
1 HC-6 / U  2 7 2 5 k H z  

R RESI STOR / CARBON FI LM 
4 , 5 ,  1 4 , 2 2 , 3 3  Y. W  l OO Q  
1 5 , 2 0  Y. w  3 3 0 Q 
3 Y. W  3 9 0 Q 

560 Q 

4, 8 ,  2 7 , 2 8 ,  5 0 W V  
3,  1 0, 1 3 - 1 5 , 1 7 ,  1 8  5 0 W V  
5 5 0 W V  

E L E C T ROLYTIC 
5 1 6 W V  
2 1  1 6 W V  

TC TRI M M E R  CAPACI TOR 
1 E C V- l Z W 5 0 X 40 

L I N DUCTOR 
2 R F C  
1 R F C  

T TRANS FORM E R  
1 20 R l 2 - 4 1 2 9  
1 2 1 ,  1 2 2  # 220067 
1 23 R 1 2 -4097 

F I X / R F  PROCESS UNIT 

O . O l µ F  
0 . 0 4 7 µ F  

O . l µ F  

l µ F 
l Oµ F  

5 0 P F  

2 5 0 µ H  
l mH 

P R I N T E D  CI R C U I T  BOA R D  P B - 1 5 34 
- ·  - ------ -- -----�-� --·---------- -Q IC,  FET &. T_R_A_N_S_l_S_T_O

�
R=-------i 

2 I C  TA706 0 P 
1 ,  3 ,  4, 6 ,  7 FET 2 S K 1 9 G R  
5 T R  2 S C 3 7 2 Y  

D DIODE 

2 
S i  1 S 1 5 5 5  
V a r a c to r  1 S 2 2 3 6  

------ · 

------- -----
X F  CRYSTA L  FI LTER 

XF - 30A 

XS CRYSTA L  SOCKET 
S - 1 4 2 P 

R RESISTOR 
23 CARBON FILM 
2 ,  3 ,  5 ,  1 0 , 1 5 , 20,  24  
1 1  
7 , 9 
6 ,  1 6�, _1_9 __ _ 
1 ,  4 

� w  56 Q 
%:;' w 1 00 Q 
%:;' W  470 Q 
%:;' W  l K Q 
%:;' W  2 . 2 K Q  
� W  3 . 3 K Q  

8 ,  1 2 . 1 4 ,  1 7  
1 3 , 1 8 , 2 1 ,  2 2  

� W  l O K Q  
���--- - - · · - - - -� w  l O O K Q  

Y R  POTENTIOMETER 
1 

_
______ __ 

V
_
l
_
O

�
K

-
8--

-
1-- 2 

__ _____ 5_0_0�B,---1 --------------------
2 V l OK8 - 1 - 2  5 K B  

2 7  Y. W  
1 0, 3 1 , 3 2  Y. W  

C CAPAC ITOR l r----------�-----------1 -�---· --'--=-:_:_ ____________ , 
26 DI P P E D  MICA 50 W V  

50 W V  
2 0 P F  
5 1 P F 7 Y. W  

8 , 2 1 , 2 3  Y. W  
1 Y. W  
3 0  Y. W  
1 3 ,  1 7  Y. W  
2 ,  6 ,  2 4  Y. w  
1 8  Y. W  
1 6 , 2 9  Y. w  
9 ,  1 1 ,  1 2 , 1 9 , 2 5 , 2 6  Y. W  
28 � w  
c CAPACI TOR 

DIPPED MICA 
1 9  5 0 W V  

C E RAMIC DI S C  
1 5 0 W V  
1 1  5 0 W V  
2 6  5 0 W V  
7 , 2 5  5 0 W V  
1 2  5 0 W V  
9 5 0 W V  
1 6  5 0 W V  
2 5 0 W V  
2 4  5 0 W V  
20, 2 3  5 0 W V  

l K Q  
2 . 2 K Q  
3 . 3 K Q  
4 . 7 K Q  
5 . 6 K Q  

l O K Q  
2 2 K Q 
3 3 K Q 
4 7 K Q  

l OO K Q 
1 50 K Q 

4 7 0 P F  

3 P F ( N P O )  
1 8 P F ( N PO )  
2 2 P F ( S L )  
2 7 P F (  S L )  
5 1 PF (  S L )  

l OO P F ( N PO ) 
l OO P F (  S L )  
1 20 P F ( N PO ) 
2 7 0 P F ( S L )  

0 .  OO l µ F  

29 
4 C E RAMIC DI C S  
1 9  

50 W V  
50 W V  

2 0 P F ( C H )  
27 P F (  C H )  

9 ,  1 5  50 W V  l OO P F (  CH ) 
1 - 3, 5 - 8, 1 0  - 1 4  
1 6 - 1 8 ,  2 0 ,  2 2 - 2 5 ,  2 7 ,  28 
2 1  

5 0 W V  

5 0 W V 

TC TRIMMER CAPACITOR 
1. 2 ECV- 1 Z W 20 X32 

T TRANSFORMER 
1 - 3 R 1 2 - 4 4 2 4  

L INDUCTOR 

2 
3 

R F C  
R F C  
F I X  O U T  

YFO UNIT 

0 .  O l µ  F 

0 .  047 µ F 

2 0 P F  

250µ H 
270µ H 

# 00054 

PRINTED CI R C UIT BOA R D  P B - 1 0 5 6 ( A - Z ) 
Q FET &. TRANSISTOR 
3 T R. 2 S C 3 7 2 Y  
1 ,  2 FET 2 S K 1 9 G R  

- 3 4 -



c 
1 6  
8 ,  1 0  
I ,  2 
1 1 * 
1 1  

CAPACITOR 
DIPPED MICA 

-- --- ------ -- --

� w  

S O W V  
s o w v  
S O W V  
s o w v  
S O W V  

6 ,  7 ,  9 ,  1 2 ,  l S  C E RAMIC DI S C  50 W V  
3 ,  S ,  1 3  
1 4  
4 
1 9  
20 
1 8  
1 7  

v c  
1 

soo w v  
CERAMIC TC N PO 

N PO 
N PO 
N 7 5 0  
N 7 S O  
N 7 S O  

VARIABLE CAPACITOR 
AI R BS 2 1 A l l 2  

TC TRIMMER CAPACITOR 

l O O Q 
270 Q 
330 Q 

8 . 2 K Q  
l O K Q  
2 2 K Q  

l OO K Q  
l K Q  

2 0 P F  
l O O P F  
6 5 0 P F  

l OO O P F  
2000 P F  
O . O l µ F 
0 .  0 1 µ  F 

6 P F  
l O P F  
8 2 P F  

2 P F  
7 PF 

2 0 P F  

1 A I R  T S N 1 5 0 C 30 P F  
2 A I R  T S N 1 SO C 1 0 P F X 2  

L INDUCTOR 
O S CIL LAT O R  C O I L  

2 - 4, 6 ,  7 RF C H O KE 2SOµ H 
S ( R l l )  R F  CHOKE 

RECTIFIER UNIT 
PRINTED CIRCUIT BOA R D  P B - 1 0 7 6 ( A - Z ) 
D DIODE 
5 , 6 
1 - 4 , 9 - 1 2 
7 , 8 

S i . 
S i .  
S i . 

R R E S I STOR 
6 - 1 3  C A R BON FILM 

1 S l 9 4 2  
l O D l O  
V06 B 

� w  
4 , S CA RBON C O M P O S ITION 
1 2 W  
3 M ETA LIC FILM 5 W  - ----

c CAPACITOR 
6 C E RA M I C  DI S C  so w v  
4 SO O W V  

___!,_b._� - - - l . 4 KV 
3 E L E C T ROLYTIC 2S W V  --------

MAIN CHA S S I S  

4 7 0 K Q  
l W  3 . 3 Q  

S . 6 Q  
220 Q 

0 . 04 7  µ F 
O . O l µ F 

0 .  0047  ,, F 
4 7 0lt  F 

40 
37 

SW l . S K Q  
5 W  1 8 K Q  

1 2  W I R E  W OUND M E T E R  S HUNT 

VR VARIABLE RESISTOR 
3 
6 
1 
2 
4 

E V KA2Al 0306 l KQ B / l O K Q  B 
EVHBOA S 1 S B 1 3  lKQ B 
EVKA2AF0 2 3 1 4  S K Q A/lKQ B 
EVKA2AF0 1 3 39 5 K Q A/5KQ B  
T R - l l R  500 Q B  

C CAPACITOR 
1·�2�3--D�=I P-P�E�D--�M�I�C�A�--S-O_O_W_V 

_____ 
2
_P

_
F
_1 

1 34 SOO W V  3 P F  
28 S OO W V  S P F  
I ,  1 6 , 9 8 ,  1 07 SOO W V  l O P F  
44 5 00 W V 2 0 P F  
9 7 ,  1 06 ,  1 2 2 S OO W V, 3 0 P F  
S ,  6 ,  1 0 , 4 2 ,  4 3 ,  4 7  SOO W V  S O P F  
1 3 S 5 00 W V  6 0 P F  
4 8 ,  S 3 ,  S S ,  9 2 ,  99  SOO W V  l OO P F  
4 6 ,  1 1 1  500 W V  l SO P F  
2 9  500 W V  200PF 
4 ,  9 ,  1 27 SOO W V  2 S O P F  
4 1  S OO W V  2 7 0 P F  
4 5  ---
1 0 5 ,  1 0 8  
2 ,  2 6 ,  1 36 
1 28 ,  1 29 ,  1 30 
7 ,  2 7 ,  1 20 ,  1 2 1 ,  1 3 1  
1 7  --------
1 3 3  

500 W V  300PF 
500 W V  400 P F  
500 W V  4 7 0 P F  
500 W V  8 2 0 P F  
500 W V  l OOOPF 
S OO W V  2200 PF -------- · 500 W V  3000 PF 

1 3 , 104 M O U L D E D  MICA l K W V  
1 2 S l K W V  

80PF 
l OO P F  

-- -- ---· ·-----·--- - ----· · ------ · 
V VACUUM TUBE 1 1  l K W V  200 P F  
1 1 2 BY 7  A 23 1 .  S K W V  l OOO P F  2,-3---------- ---6.f56C ________ _ ___ 5 f, 62�-CE-RA-M I C  DI S C S O W V  O . O l µ F  ------

6 S ,  8 1 - 8 3 ,  86 ,  8 7 ,  90 ,  11 8 
Q TRAN S IS TOR 3 3 ,  3S.-so ,  sZ:-59 - 6 1 ,  66 ,  
1 , 2 TR.  2N 428 0 69 - 7 3 , 8 S , 89 , 9 1 , 9 4 , 9 S ,  

D DIODE 
4 , 7 ___ _ Ge.  
1 - 3 , 8 , 1 1 - 1 3 S i . 

--
·- - ---- ---- --

1 4  S i .  

·1 0 0 ,  1 0 3  
8 ,  1 4 ,  l S , 2 0 ,  2 2  

1 S l 007 3 ,  19,  2 1 ,  1 0 1 ,  102 
·-----

l S l S S S  
1 s 1 9 4 1  24 

SOW V 

500 W V  
s oo w v . 
l . 4 KV 
l . 4 K V 

0 .  047 µ F 

0 .  0047µ F 
0 .  0 1 µ  F 

O . OO l µ F 
0 . ·0047 µ F 

9 Z e n e r  W Z - 090 36 ,  7 S  1 . 4 KV O . O l µ F 

-

--

·
-

- -- --- -

-
-

- - ----

R 
48 

R E S I S TOR 
CA RBON FILM 

2 s  ( R DA30 l3KV l SO P F  
-------- · 1 3 2 3 K V  600PF 

·- 220 Q-- - 3o -=32�-CER A M I C  F E E D  THRU �---------------------�--

- 3 5 -



34 ,  3 5 ,  37 ,  39 ,  40 ,  67 ,  SOO W V  O . OO I µ  F 
6S , S4 ,  1 1 0 

I 52 25 W V  I OOOµ F 
I 5 I  3 I 5 W V  I Oµ F  

3 ,  1 0 , 1 1  
7 - 9  
x 
I 
2 
3 
4 
5 
6 
7 

CRYSTAL 
SOM 
40M 
20M 
I S M  
IOM-A 
lOM- B 
I OM - C  

S LIDE S LE I 220 I  
S LIDE S LE I 230 I 

H C - 2 5 / U  9 . 5 2 M H z  
H C - 2 5 / U  I 3 . 0 2 M H z  
H C - 2 5 / U  20 . 02 M H z  
H C - 2 5 / U  27 . 0 2 M H z  
HC-25/U 34 . 02MHz 
HC-25/U 34 . 5 2 M H z  

3 5 . 02MHz HC- 25/U 
8 I O M - D  HC-25/U 35 . 5 2 M H z  1 09 45Q\\fy·----�2�.�2-µ-�F::-·i--=----.,...,,..,..-,,-=----=-c=--c-=-�---:-::-:-:-.,-=c-I 

7 7 , 7S 500 W V  l OOµ F 
VC VA R IABLE CAPACITOR 

_I ____ {PLATE lAI R RT I S B300VC 300 PF 

9 
IO  
1 1  

A U X  HC- 25/U 
JJY/ W W V  HC-25/U 
I 60 M  H C- 25 / U  

2 - --- ( LOADINGJATR--C I 23A I 29- ------ i-----------------

TC TRIMMER CAPACITOR 
5 EC V 1 Z W 1 0 X 32 I O PF M.J MULTI .JACK 

--
I6 . 02MHz 

7 .  5 2 M H z  

I - 4, 1 1 - 25 EC V 1 Z W 5 0 X32 50PF I ,  2 ,  6 3305 O l S  0 1 1 I S P  
- --� S ,  9 ___ ___ __ _  M __ !�� _!!_:: I PY _ __ _  40P!:__ _±,j. __ ___ _ _ _____ _ _ _ _ __ }_30� : Q2_2 9 Ll_ -- - ��_!' 6, 3 I  .!! - � !:'Y _ ___ I QQ�!"_ - --� ---- - -- --- _ _ __ _ 3:30 5  _QJ 4_ Q ! L  _ _!_�_!> 

I0 , 26, 2S, 29 B 7 P  420PF 7 3305 - 0 1 0  0 1 1  l O P  �- �------- --- · - ·
- - -- - · ------ · - - --- -- - --------- ------- -------- --- -27 AIR TS N - 1 50 C  I O P F  

!--------------·- ---- ------- - -- ---·------ -------- - - - - -- ·-- - -- - - ----- � - ---- ---- -30 PLA S TIC FI LM CTY I 2 B  IOPF PL LAMP ------ ------ - -- -------- ---- ----
-

--------
I, 2, 4 I 6 V  0 . 1_5 _A _ _____ , 

L INDUCTOR 
---- -- -- ·3--------- ---- ---14v4o�A 

1 2 ,  1 3, 1 6 - IS ,  20, RF CHOKE _ _ __ _ _ _ _ 25oµH ·s. 5---------LE D· �-LR -To4 ___ 
-----2 1 ,  26, 3 I ,  3 5  

- - - - - ·· -- - ---· -- - - --------- -· - -· - --- · - -
-- - -- · -· · ·· ·- - -· - ... · - - ·- -- -----3, l l , 36 RF CHOKE ( TV - 245 ) 250µH PLH LAMP HOLDER · 9

·---- -----------RF°- CHOKE (PLATE ) JOOµH · I. 2 :j:I: OO I O l l  ·7 · - - --- RF ·c-ifoKE( PLATE ) 5-oo·;, 1-1· l-3:=!...:::___ _________ �B=----=1--------I 
>-2 RF CHOKE _ _ _ ___ _ _ __ };;;H-
�24-- ·- -p:�wS6 Q 0-. 3·¢,-iOT S- - -- - -l--.J----

R-E_C
_

E_P_T_A
_

C_L_E-
-
&.
--.J-

A_C
_

K
------- I  

�1:.t. -31 P. s . Yz ws6Q0. 6 <1>4i"s _ _ _ _  

-
--- - i-. -4 .  s: 1-:-s:11-;--16= is ____ c-N-=70iT _____ _ 

5, 6 P . S .  I W 56 Q I . 0°¢,-4TS _ _ _ ___ 

2 S - G76 1 6 ( KEY ) 
� - - TANK COIL ___ ==.= ---- 10  S - G7S i 4 ( PHON E )  

2 2  TRAP COIL 3 F M - 1 4 4 ( MIC ) I---
- -

-
------- --- - --- -- ---------------����-:-=::-=-=,,-----I 

2S TRAP COIL 6 J S 0- 239 ( ANT ) 
29 TRAP COIL 9 450AB12M ( POW ER ) 

-�----------------32 TRAP COlL I 2  P2240 ( S P )  
33 TUNING COI L 13 -- - --------- S - BOEffI(EXT-:-VF0 )-
25 L. P. FILTER COIL I4 SA60 2 B (  ACC ) 
I 4, 1 5  -----� CHOKE 35µ H I 5  S - I 6303 ( FAN ) 
T TRANSFORMER &. INDUCTOR 
I O I A  ANT COIL A 
I02  G RID COIL A 
1 0 3  DRIVER COIL A 
I04  ANT COI L B 
1 0 5  D RIVER C O I L  B 
I 06 G RID COIL B 

--------- -- - ----I 07 5 M H z  TRAP COIL 
I l l  O S C  COIL 
1 1 5 3 .  I S M H z  TRAP COIL 

T TRANSFORMER &. CHOKE COI L 

M METER 
I M K - 4 5  

1 1  ROW ER T RAN S FO R M E R  
1 2  AF CHOKE ·:fo=m-=H--"-o"-. ...:.,5...:.,A,------l----------------------- i 

1_F:___ __ .:...F...:Uc...:S::...cE 
_____ �---��c---:-::-::-:::-:-::-::-;c l - ------ --- -- - - --- -- ---------

l AC SA( l00- 117V) 3A( 200 - 234V)  -- -------- ------·--------- I 
1 __ 2 ________ D_C _

__ 2_0_A ______ ___ __ ___ 1 ________________________ 1 
FH FUSE HOLDER 
I AC S - N l OO I  
2 D C=---=S_-::..N�l�l�0�2 

__
_

___ 1 ______________________ 1 
RL RELAY 
1 A E3 1 7 l- 4 2  
2 __ _:M.:..:..:..:X�2�P ________ 1 ______________________ 1 
S SWI TCH 
1 ROTA RY R S 1 3 - 13 - l l ( BAND) 
2 ROTA RY ES R E36 5 R20 Z( MODE )  
4 ROTA RY E S R E246R20 Z ( S ELECT) 
6 S EESAW WD2 1 0l( POW E R )  
5 S EESAW WD230l ( H EATE R) 

- % -







Este manual original foi gentilmente cedido para ser digitalizado por PW8DFT Torres
Digitalizado em 24 de Novembro de 2020 por Alexandre "Tabajara" Souza, PU2SEX

http://www.tabalabs.com.br
http://tabajara-labs.blogspot.com
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