ManualsPlus.com


https://www.manualsplus.com/

ROPHONE

VIA

SPEECH
AMPLIFIER

viB

CATHODE
FOLLOWER

BALANCED
MODUL ATOR

v2

1SOLATION
AMPLIFIER

VITA VI5A vise
TONE OSCILLATOR

VOX. AND AMPLIFIER

AMPLIFIER {CW ONLY)
4
vizs
RELAY
AMPLIFIER
ANTI-TRIP

CARRIER
0sC/BFO

*EAKER

vi4B
AUDLO
POWER

AMPLIFIER

V14A

AUDIO
AMPLIFIER

vi3C
PRODUCT

DETECTOR

vé

SECOND IF
AMPLIFIER

FL1

CRYSTAL
FILTER

v3
FIRST IF

AMPLIFIER

FIRST IF

AMPLIFIER

V5A

MIXER

RANSMITTED SIGNAL

FIRST
TRANSMITTER

Q941
VFO

Va0
VFO
AMP

FL1

CRYSTAL
FILTER

RECEIVED SIGNALS

Viz2a
SECOND

MIXER

RECEIVER

V19!

HETE
0sCi

BLOCK DIAC


https://www.manualsplus.com/

MITTED SIGNALS

T202

BANDPASS
FILTER

V6 vr

DRIVER

DRIVER PLATE
SECOND
TRANSMITTER ¢ TUNING
MIXER

VIGA VI9B

HETERODYNE
OSCILLATOR

B
DRIVER GRID L

T202 v vio

ANTENNA

N

BANDPASS ¥ FIRST TUNING RF AMPLIFIER
RECEIVER
FILTER MIXER

o, =, T 1YY Ty

DIAGRAM

THESE BLOCKS ARE FOR

THE CIRCUITS THAT ARE

USED IN BOTH THE TRANSMITTING

AND RECEIVING MODES OF OPERATION,



https://www.manualsplus.com/

INTRODUCTION, , ., .. O POWER SUPPLY CONNECTIONS

HP-13 Series Power Supply Connections, , 110
PARTS PACKAGING. , ., . v . veeveee. 5 HP-23 Series Power Supply Connections, , 112
CIRCUIT BOARD ASSEMBLY, . v v e ce... 1 INITIAL TEST. . . ....0.vvenn. I B K
Switch Board Parts List #1, ......... 8
Step-By-Step Assembly. . v ...v.0.... 10 ALIGNMENT, . . . ... .¢v.0eeeeee.s 115
Modulator Circuit Board Parts List #2, .. 14 Receiver Alignment, ., , . .......4.... 116
Step-By-Step Assembly, . ., .. ...... 16 Transmitter Alignment, , ., .......... 118
IF Circuit Board Parts List #3, . ..... 19 Crystal Calibrator Alignment, ,....... 120
Step-By-Step Assembly. . v 4o vv v v e 20 Dial Calibration. . . . .. ...c..... .. 121
Bandpass Circuit Board Parts List #4, ..., 22
Step-By-Step Assembly. . . .. ...... . 23 CABINET INSTALLATION, ., ........ 123
Audio Circuit Board Parts List #5, .... 26
Step-By-Step Assembly, . .... .. 21 INSTALLATION
RF Driver Circuit Board Parts L1st #6 .. 30 Fixed Station Installation, . . . . ...... 127
Step-By-Step Assembly. . . ...0.0.v.. 31 Mobile Installation. . « . v v v vo...... 129

Noise Suppression Troubleshooting Chart . 132

VFO
Parts List #7, , . . it e e s ewen vees 33 OPERATION
Step-By-Step Assembly, . «......0.... 34 Reading The Meter, ........0.c.... 135
Receiver Section, . .. ... 0. .. eeeesses 136
CHASSIS Transmitter Section, . . v v vuwvwe. .. .. 136
Parts List #8. . . . .. ..o ... 43 Mobile Operation., . « v vveveeeeeoeso. 139
Step-By-Step Assembly. « v v v.evo.e.. 46
Parts Mounting, . . . ...¢e.000... 46
Harness Wiring, . . . « .« cveee.. 56 IN CASE OF DIFFICULTY........... 140
Chassis Bottom-Components Troubleshooting Chart, ., ., ., ........ 142
And Wiring. . . . v v ¢ v vveneua.. 62 VFO Troubleshooting., . . . .......... 150
Coaxial Cable Wiring, ., . ¢+ ....... 66 VFO Troubleshooting Chart, . . ... ... 151
Component Mounting-Chassis
Bottom, ., . . 4. e. .. vee.. 08 SPECIFICATIONS
Wiring RF Section- Chassis Top A £ Receiver, . . . .. ... . civunnnnn., 153
Mounting Parts-Front Panel, .. ... 77 Transmitter, ., .. ............... 153
Front Panel Wiring, . . . ........ '8 General, . . . v v v v vrern... eeass. 154
Front Panel Mounting, . . ........ 82 ‘
Wiring-Chassis Top., . . . . . . c... 84 CIRCUIT DESCRIPTION, . ... .... .. 157
Final Wiring-Chassis Bottom, ,.... 88 Transmitter Circuits, , ., .......... 158
Knob Installation, . . . v.eveveee... 97 Receiver Circuits, . . ............ 173

Metering Circuits, ., .. ........... 178
CONTROL AND CONNECTOR FUNCTIONS
Front Panel Functions, . . . ......... 99

Right Side Control Functions, . ........ 101 CHASSIS PHOTOGRAPHS, . .. ....... 180
Top Chassis Control Functions,....... 101

Rear Apron ConnectionS, « . v« v o oo s+ .. 102 CIRCUIT BOARD X-RAY VIEWS,...... 182
PRELIMINARY CHECKS, . . ¢ .¢.0e0s.. 103 REPLACEMENT PARTS PRICE LIST...... 188

COIL COVER AND TUBE INSTALLATION,, 109 SCHEMATIC (fold-out from page), ..... 189

HEATHIXITY 3



https://www.manualsplus.com/

INTRODUCTION

The Heathkit Model HW-100 SSB Transceiver
transmits and receives SSB (single sideband)
and CW (continuous wave) signals on the 80
through 10 meter amateur bands. It may alsobe
used as an exciter for a linear amplifier, and it
has an ALC (automatic level control) input for
use inthis service, The Heathkit AC power supply
is available for fixed station use, andthe Heath-
kit DC power supply and Mobile Mounting
Bracket may be used for mobile operation,

Provisions are made for both VOX (voice-
operated transmit) and PTT (push-to-talk) oper-
ation, An anti-trip circuit prevents a signal re-
ceived over the speaker from feeding backto the
microphone and switching the transmitter on
during VOX operation, The crystal-controlled
heterodyne oscillator assures accurate, stable
operation,

The dial mechanism has a large tuning knob which
operates smoothly and provides convenient,
backlash-free tuning, A built-in crystal cali-
brator allows the dial to be accurately calibrated

*Registered Trademark, Heath Company,

at 100 kHz intervals, Other features include
TALC* (triple action level control) to prevent
overdriving the final amplifiers, and tone-
actuated CW operation, The panel meter operates
as an S-meter on receive, and reads ALC volt-
age ontransmit, The same meter can be switched
manually to read either relative power output or
final amplifier cathode current,

A total of twenty tubes and nineteen semiconduc-
tors are used. The VFO uses afield-effecttran-
sistor asthe oscillator, The use of circuit boards,
Switch-Boards*, and a wiring harness provides a
clean, compact chassis layout and greatly sim-
plifies kit assembly,

Refer to the "Kit Builders Guide' for complete
information on unpacking, parts identification,
tools, wiring, soldering, and step-by-step as-
sembly procedures,

HEATHKIT®

m e
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CONTROL AND
CONNECTOR FUNCTIONS

The functions of the front panel and chassis con-
trols are outlined in this section, Read the
following paragraphs carefully, so you will be
familiar with the operation of each control before

FRONT PANEL

DRIVER PRESELECTOR

This control is used to peak the receiver RF
amplifier and transmitter driver tunedcircuits.
The adjustment can be made in either the receive
or transmit mode of operation, and must be.ad-
justed at each position of the BAND switch,
This adjustment should also be made when the
operating frequency is changed appreciably.

MIC/CW LEVEL

When the MODE switch is in the LSB or USB
position, this control is used to adjust the audio
drive. The control has range enough to adjust
for most high impedance crystal or dynamic
microphones.

With the MODE switch in the Tune or CW posi-
tion, the carrier output level of the transmitter
is adjusted with this control,

PHONES

High impedance headphones can be connected to
this jack, When the headphone plug is inserted,
the speaker volume is reduced to a very low
level,

HEATHXITS®

starting to check, align, or operate this Trans-
ceiver, The location of the controls is shown in
Figure 1-1 (fold-out from Page 98) and in Figure
1-2,

FUNCTIONS

MIC (Microphone)

A high-impedance microphone should be con-
nected to this socket, Provisions are made inthe
socket for connecting a microphone with a push-
to-talk switch,

FINAL TUNE AND LOAD

The round knob is the FINAL TUNE control,
After the MAIN TUNING control has been set to
the desired operating frequency, and the MODE
switch set to the TUNE position, this control is
adjusted for maximum (Relative Power) meter
indication to tune the transmitter for maximum
output,

The lever arm is the FINAL LOAD control, It
is also tuned for a maximum (Relative Power)
meter indication, At this point, thereisaproper
impedance match between the final amplifier
circuit and the antenna,

The FINAL TUNE and FINAL LOAD controls
have some interaction and must be adjusted
alternately until maximum relative power is
achieved,

99
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MODE

This switch selects the LSB, USB, or CW mode
of operation for the receive and transmit sec-
tions, In the TUNE position, the transmitter is
turned on so the driver and final RF stage can be
tuned,

BAND

In the first four positions, this switch selects
the following bands: 3.5 to 4 MHz (80 meters); 7
MHz to 7.3 MHz (40 meters); 14 to 14,35 MHz
(20 meters); and 21 to 21.450 MHz (15 meters).

The following 500 kHz portions of the 10-meter
band are selected in the other four positions of
this switch: 28,0 MHz to 28.5 MHz, 28.5 MHz to
29.0 MHz, 29,0 MHz to 29.5 MHz, and 29.5 MHz
to 30.0 MHz (upper band limit is 29.7 MHz),

MAIN TUNING

The MAIN TUNING dial controls the frequency
of the VFO over its range of 500 kHz, The dial is
scaled 0 to 500. To read frequency directly,
calibrate the dial at the closest harmonic of the
calibration oscillator, Then turn the dial to the
desired frequency, Add the dial reading in kHz
to the setting of the band switch in MHz, For
example:

1. Band Switch reads: 3.5
Dial reads: 335

Approximate frequency: 3.835 MHz

or
2. Band Switch reads: 14,0
Dial reads: 335

Approximate frequency: 14,335 MHz

ZERO SET

Pushing this button while turning the MAIN
TUNING knob locks the dial scale while the VFO
frequency is being changed, This permits the
MAIN TUNING dial to be calibrated at 100 kHz
intervals,

= CEETE

This switch selects the PTT (push-to-talk) or
the VOX (voice-operated transmit) methods of
controlling the Transceiver, and turns the CAL
(calibration oscillator) on and off, This switch
should be in the PTT or VOX position when the
MODE switch is in the TUNE position,

FUNCTION

In the PTT switch position, the Transceiver is
changed from receive to transmit operation by
closing a push-to-talk microphone switch, or by
closing the key when set up for CW,

In the VOX position, the Transceiver is changed
from receive to transmit operation when the
operator talks into the microphone, or when the
key is closed in the CW mode,

In the CAL position, the 100 kHz crystal oscil-
lator is turned on to calibrate the MAIN TUNING
dial at 100 kHz intervals, The harmonics of this
oscillator are easily discernible throughout the
range of the Transceiver,

RF GAIN

The receiver sensitivity is controlled by the
RF GAIN control, This control is set at the full
clockwise position for maximum gain, In the
presence of extremely strong signals which
tend to overload the receiver, or to eliminate
background noise, the gain can be reduced by
turning this control counterclockwise,

METER

The meter indicates the strength of incoming
signals, ALC (automatic level control) voltage,
relative output power, and total cathode current
of the output tubes,

NOTE: The METER switch must be in the ALC
position for the meter toactasanS-meter while
receiving,

AF GAIN

The AF GAIN control adjusts the audio output
volume when receiving,
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RIGHT SIDE CONTROL FUNCTIONS

VOX SENS

The VOX SENS (Sensitivity) control adjusts the
VOX relay circuit to operate at the voice level
desired by the operator, When the operator talks
into the microphone, the VOX relayis energized
and turns the transmitter on,

VOX DELAY

When the FUNCTION switch is set at VOX, this
control adjusts the "hold-in" time (length of
time the transmitter stays on) after a spoken
word or a keyed character, Proper setting of the
VOX DELAY control eliminates excessive keying
of the transmitter between words or characters,

ANTI-TRIP

The ANTI-TRIP control adjusts the VOX circuit
to keep the received signal (atthe speaker) from
turning on the transmitter by feeding back into
the microphone,

ZERO ADJUST

The meter ZERO ADJ control is adjusted for a
zero reading on the meter, in the receive mode
of operation, with the antenna disconnected
and with the RF GAIN control turned fully clock-
wise,

BIAS

This control adjusts the bias voltage onthe final
RF amplifier tubes for linear operation,

TOP CHASSIS CONTROL FUNCTIONS

CARRIER NULL CONTROL (Modulator Circuit
Board)

This control balances the modulator to suppress
the carrier,

CARRIER NULL CAPACITOR (Modulator Circuit
Board)

The adjustment of this capacitor completes the
modulator balance,

CAL XTAL (Bandpass Circuit Board)

This trimmer adjusts the 100 kHz oscillator to
exact frequency,



https://www.manualsplus.com/

R

Page 102

[ )

REAR APRON CONNECTIONS

CW KEY: This jack is used to connect a key or
keyer to the Transceiver, Use a phones plug
having a 1/4" sleeve. Connect the hot lead of
your key to the tip of the plug and the ground
lead to the sleeve,

8N: This phono socket is used to connect a
speaker to the Transceiver. It accepts a stand-
ard phono plug, The output transformer is de-
signed for a speaker having an impedance of 8
ohms, although other speakers from 4 to 16
ohms impedance may be used,

ALC: Automatic level control voltage from an
external amplifier may be applied to the Trans-
ceiver through this phono socket, If you make
this connection, be sure that the external ALC
voltage is connected to the pin of a standard
phono plug, and is not inadvertently grounded.

SPARE: For accessories,

GND: For safety, alow-impendance, heavy-duty
ground connection should be permanently con-
nected to this terminal,

PWR. and ACC.: The cable socket from your
power supply engages this plug,

ANTENNA: This socket is used to connect the
antenna to the Transceiver. If the Transceiver is
to be used with an amplifier, refer to the In-
stallation section of this Manual,

NOTE: The unoccupied hole at one edge of the
rear apron is used only with the Heathkit Mobile
Mount,



https://www.manualsplus.com/

PRELIMINARY CHECKS

Before applying power to the Transceiver, com-
plete the preliminary checks as outlined in this
section, These checks are needed tobe sure there
are no short circuits or open connections that
would cause damage to the Transceiver com-
ponents,

(Y Make sure the pointer of the panel meteris
at zero, If it is not, adjust the screw in the
front of the meter,

() Turn the following front panel controls to
a fully counterclockwise position.

DRIVER PRESELECTOR control
MIC/CW LEVEL control

MODE switch

BAND switch

RF GAIN control

AF GAIN control

( ) Set the front panel slide switches asfollows:

PTT
ALC

FUNCTION switch:
METER switch:

HEATHKEIT?®

() Set the following controls to afully counter-
clockwise position, Refer to Figure 1-1
(fold-out from Page 98) to help locate the
controls,

ZERO ADJ

BIAS

VOX DELAY

VOX SENS

ANTI-TRIP

CARRIER NULL control

METER CIRCUIT CHECKS

An ohmmeter will be used for the resistance
checks on the following pages. Before making
the first check, the polarity of the ohmmeter
test leads will be determined, Then the test
points for the common and positive (+) leads will
be called out in each step.

() Set the ohmmeter to the RX1 range,

( ) Set the front panel METER switch to the
PLATE position,

103
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( ) Check the polarity of the ochmmeter leads
as follows: Connect one ohmmeter lead to
the Transceiver chassis and the other lead
to pin 1 of tube socket V9. If an "'up-scale"
deflection of the Transceiver panel meter
is not obtained, reverse the ohmmeter leads,
When an "'up scale' meter indication is ob-
tained, the meter lead connected to pin 1 of
tube socket V9 should be marked (+) positive,
This lead should be used as the positive (+)
lead for the remaining checks.,

NOTE: Perform the two steps in the following
box, The panel meter should read up-scale, which
shows that it is connected correctly. If the panel
meter does NOT read up-scale, the meter or
meter switch circuits are incorrectly wired (or
faulty) and must be corrected before additional
tests are made,

METER OHMMETER COMMON LEAD POSITIVE (+)
SWITCH RANGE LEAD
(v) ALC RX1 Pin 7 of tube Chassis
socket V3 (on
I¥ circuit board)
(/) REL PWR| RX1 lug 1 of terminal Chassis
strip BE

RESISTANCE CHECKS

Refer to Figure 1-2 (fold-out from Page 98),
1-3 (fold-out from Page 105), and 1-4 for the
following resistance checks,

Complete the resistance checks listed in each
of the three charts, Connect the common and
positive (+) ohmmeter leads and set the switches
as listed in the chart. For each check, the panel
meter should indicate in an up-scale direction,

When more than one switch setting is given, make
the resistance check at each setting of the
switch, Also, observe the special instructions
given in the NOTES column,

NOTE: If readings within 20% of the stated val-
ues are not obtained in the following steps, refer
to In Case Of Difficulty section on Page 140, Be-
fore doing any actual troubleshooting, however,
complete all the checks, The resistance readings
thus obtained may establish a pattern which will
make the difficulty easier to locate,

IMPORTANT: The word '"Diode" in the NOTES
column of the following charts indicates that a
diode is in the circuit under test, Therefore, the
measured resistance can varydue to the forward
current of the diode, and depending on the range
setting of the ohmmeter, The ohmmeter readings
in the chart were made with a HeathIM-11 VIVM,
Readings made with other ohmmeters may be

considerably different.

Figure 1-4
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HEATHIKIT

OHMMETER TEST POINTS

COMMON POSITIVE (+) MODE RESISTANCE NOTES
LEAD LEAD SWITCH IN OHMS

(<Y Chassis CWKEY jack, lug 3 | CW 50 k

( ) CW KEY jack, lug 3 | Chassis " 30k (Diode)

() " " TUNE, LSB, 80 k (Diode)

’ and USB

(7) Chassis 8 & jack, lug 1 TUNE N

( /{ " Spare jack, lug 1 " INF

(A o ALC jack, lug 1 " 5 to 20 (Diode)

( 4 ALC jack, lug 1 Chassis TUNE and CW | 10 k to 500 (Diode)
(use RX100 Varies with
scale) setting of MIC/

CW LEVEL
control,

(A4, " LSB and USB 1M to 3M (Diode)

( /A Power plug, Pin 1 " TUNE 13k

( /) Chassis Power plug, Pin 2 v 0

() " " Pin 3 TUNE, USB, 37k

) CW

(4 " " Pin 3 LSB 27 k

(/) " Power plug, Pin 4 TUNE INF

v " Pin 5 " 0 |

0 " Pin 6 " i

(= " " Pin 7 " 0

() " " Pin 8 " INF

.y v " Pin 9 " INF

/" " Pin 10 " INF

() " " Pin 11 " INF

CHART #1
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np
OHMMETER TEST POINTS
COMMON POSITIVE (+) MODE RESISTANCE NOTES
LEAD LEAD SWITCH IN OHMS
(V{ Power plug, Pin 9 Power plug,Pin 10 TUNE INF
(‘x)/ " " " " " 0 Turn the AF GAIN
control clockwise
until a click
is heard, Then
return the AF GAIN
to the full counter-
clockwise (OFF)
position,
(?/{ Chassis ANTENNA jack, lug 1 " 0
(‘/) " PHONES jack, " Closed 0 Press on contact 4
contact 4 Open INF to open contact for
lug 2.
(v) " MIC socket, lug 1 " 1M
( J (3] 1" lug 2 1A 0
(- " W " LSB, USB, 500 k
/ and CW
(«,J; " RF GAIN control, TUNE 70 k to 10 Varies with setting
. lug 2 of RF GAIN control,
( Js " AF GAIN control, " 25t01 M Varies with setting
/ lug 2 of AF GAIN control,
( // 13 on the IF Chassis Al 4 M
circuit board
U A
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OHMMETER TEST POINTS

COMMON
LEAD

POSITIVE (+)
LEAD

BAND
SWITCH

| —
S
s

(/) Chassis

Capacitor lug DB-1

3.5and 7,0

RESISTANCE
IN OHMS

VR

Board 22

#

Board B

This completes the Preliminary Checks,

CHART #2

A 14,0 through 29,5
CIRCUIT
BOARD LOCATION
RF Foil
(+') Power Plug, Pin 3 DRIVER 17 3.5 100
(v " 3 " 100
( \/f " " 3 7.0 through 29,5 22 k
™) " " 9 3.5 1000
() " " 4 " 1000
(v o " 4 7.0 through 29.5 INF
(\/ﬁ; Chassis Lug 1 (Wafer BS1
) of BAND switch) 3.5 4700

(/) ' “ 7.0 through 29.5 INF
( \/{ " Audio 22 3.5 35k

Circuit Board
( \)/ Audio Circuit Bandpass Circuit ~ All Positions 100
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COIL COVER AND

TUBE INSTALLATION

Refer to Pictorial 8-21 for the following steps,

() Refer to Detail 8-21A and install four pairs
of spring clips on the under side of the coil
cover, Use 3-48 x 3/8'" hardware, Bend the
clip ends down slightly as shown in the
inset drawing, Make sure the clips still
touch each other after bending,

CAUTION: Be sure that none of the lugs of
the switch wafers mounted on the circuit boards
extend beyond the edges of the circuit boards,
Bend the lugs down so they cannot short-
circuit when the coil cover is in place,

( ) As shown in the Pictorial, push.the plain
edge of the coil cover under the support
rail in such a manner that the spring clips
on the under side of the coil cover will
engage the two metal switch shields, The
slots in the two lips of the coil cover will
fit under the heads of the four sheet metal
screws in the center shield and final switch
shield.

() Tighten the four sheet metal screws,

( ) Connect the common lead of your ohm-
meter to the chassis and check the re-
sistance to pin 3 of the power plug, A resist-
ance reading under 25 kQ indicates that the

HEATHKXIT®

coil cover is touching one or more of the
switch lugs, This condition must be cor-
rected before turning on the Transceiver,

() Check the resistance between pin 4 of the
power plug and the chassis, It should be
infinity (o),

() Remove the common lead of the ohmmeter
from the chassis and connect it to pin 1 of
the power plug, The minimum resistance
to the chassis should be 13 k2,

If resistances are below those shown, refer to
the In Case Of Difficulty section, or otherwise
correct the trouble,

Place the tube shields on loose tubes as follows:
( ) 7-pin tube shield on a 6CBS6 tube (for V6),

() 9-pin tube shield (2" long) on a 6CL6 (for
V7).,

() 9-pin tube shield (1-3/4" long) on a 6EA8
(for V1),

( ) Install all of the tubes in their sockets, as

identified on the circuit boards and shown in
Figure 1-2 (fold-out from Page 98),

109
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POWER SUPPLY
CONNECTIONS

The Transceiver was designed to operate with
the Heathkit Models HP-13 (12 VDC power
source) and HP-23 (117 VAC power source)
Power Supplies, The following information will
help you wire the 11-pin socket (supplied with

HP-13 SERIES POWER

CAUTION: Be sure the alternate connection in
the low voltage DC circuit of the HP-13 Power
Supply is connected for +300 volts output as
outlined in the HP-13 Manual, Be sure the auto-
mobile voltage regulator is set to less than
14.5 volts,

110

the Transceiver) for the power cable of the
Power Supply you intend to use, The same cable
and power supplies can be used with many other
Heathkit models. Be sure to use the correctlow
B+ voltage for each model,

SUPPLY CONNECTIONS

NOTE: If the Heathkit Mobile Mount is used, com-
plete the power supply connections as directed in
that manual,
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Refer to Figure 1-5 for the following steps,

() Install the 11-pin socket cap over the free
end of the 8-wire cable from the Power
Supply, as shown,

Remove 3/4" of the outer insulation from
the end of the 8-wire cable, Then remove
1/4" of insulation from the end of each wire,

Melt a small amount of solder on each of
the exposed wire ends to hold the small
strands of wire together,

Insert the lead from the cap end of the fuse-
holder (an in-line fuseholder with lead is
supplied with the Power Supply) through the
socket cap as shown,

POWER SUPPLY CABLE.

}-ﬁ/:l
/4"
TAKING CARE NOT TO CUT THE

INNER LEADS, REMOVE THE OUTER
INSULATION OF THE CABLE.

IN-LINE FUSEHOLDER

TO +«12 DC SOURCE
INNER LEAD

~—

11-PIN SOCKET CAP

() Cut seven 5/8" lengths of black sleeving
and slip them over the indicated wires,

( ) Connect the wires of the 8-wire cable and
the fuseholder lead to the 11-pin socket lugs
as shown, Solder each connection,

( ) Push the lengths of sleeving over the lugs

(

of the socket,

) Snap the socket cap onto the 11-pin socket,
IMPORTANT: When using the HP-13 Power
Supply with the Transceiver, be sure the
Bias control of the Power Supply is in its
fully clockwise posifion, This setting will
supply a maximum bias voltage at pin 9 of
the power socket,

3/4"
174"
CLEAR SLEEVING
LUGS
GRN ol

~~1 BIAS{-130VDC)

BLK":)—>2 GND (FiL AND
BRN T jum= CONTROL RELAY)

ORG I —Pewm —3 LV (+300VDC)

YEL " Do — 4 HV (+800VDC)
5 NO CONNECTION

RED T —6 FIL (+12VDC)
Dums — 7 GND (B- AND BIAS)

8 NO CONNECTION
BLUfE P -— 9 SW(+12VDC TO CONTROL RELAY)

FUSEHOLDER T "D —10 SW {+12VDC SOURCE)

11 NO CONNECTION

PUSH SLEEVING
OVER LUG

Figure 1-5
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HP-23 SERIES POWER SUPPLY CONNECTIONS

CAUTION: Be sure the alternate connection in
the low voltage DC circuit of the HP-23 Power
Supply is connected for +300 volts DC output as
outlined in the HP-23 Manual,

Refer to Figure 1-6 for the following steps.

( ) Install the 11-pin socket cap over the free
end of the 8-wire cable from the Power

Supply.
( ) Remove 3/4" of the outer insulation from
the end of the 8-wire cable, Then remove
1/4" of insulation from the end of each wire,

Melt a small amount of solder on each of
the exposed wire ends to hold the small
strands of wire together,

()

For the SB-200 and other Linear Amplifiers, use
a piece of coaxial cable through the capto bring
out the relay connections,

POWER SUPPLY CABLE

}-—ru"'.!
3/4"

TAKING CARE NOT TO CUT THE
INNER LEADS, REMOVE THE OUTER
INSULATION OF THE CABLE.

11-PIN
SOCKET CAP

8-WIRE
CABLE

TO N.O. RELAY
CONNECTOR OR SB-200
ANTENNA RELAY.

() Cut seven 5/8'" lengths of clear sleeving
and slip them over the indicated wires,

( ) Connect the wires of the 8-wire cable and
the coaxial cable (if a Linear Amplifier is
used) to the 11-pin socket lugs as shown,
Solder each connection,

()

Push the lengths of sleeving over the lugs
of the socket,

() Snap the socket cap onto the 11-pin socket,
Be careful not to pinch any wires,

NOTE: With the above connections, the BIAS
control in the HP-23 Power Supply is inoper-
ative, Proper bias settings are accomplished
with the BIAS control in the Transceiver,

3/4"-
CLEAR SLEEVING "1 174
~
—~ 1 «130V (BIAS)

GRN oo

BLK T 2 FIL., COMMON" .
ORG I "h=n-— 3 LV (+300VDC)
YEL T — 4 HV (+800VDC)

_SHIELDsassswes— 5§ GND (RELAY)

T1-PIN SOCKET

— 8 NO CONNECTION
RN ip==— ¢
BLU T _'O}POWER SWITCH

X NNER LEAD=— 11 RELAY (N.O.)

PUSH SLEEVING
ON OVER LUG,

Figure 1-6
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INITIAL TEST

CAUTION: BEFORE APPLYING POWER TOTHE
TRANSCEIVER, NOTE THAT LETHAL VOL-
TAGES ARE PRESENT BOTH ABOVE AND
BELOW THE CHASSIS., DO NOT TOUCH ANY
HIGH VOLTAGE POINTS WITH YOUR HANDS,
USE WELL INSULATED TOOLS FOR ANY AD-
JUSTMENTS ON THE CHASSIS,

TO LESSEN THE SHOCK HAZARD, CONNECT
A LEAD FROM A GOOD EARTH GROUND TO
THE GROUND TERMINAL LOCATED ON THE
REAR OF THE CHASSIS AND TO ALL TEST
EQUIPMENT,

( ) Set the front panel controls as follows:
FINAL TUNE (round knob), . .to 100'clock,
FINAL LOAD (lever knob), , . .to 40'clock,
MODE, . s v vesesescasesssss LSB,

RF GAIN....vvee o v ¢ « o o Jfully clockwise,

AFGAIN. l...n...loootopowerOFF-

() Set the remaining front panel controls fully
counterclockwise,

( ) Set the BIAS control (on the right side of the
chassis) fully counterclockwise,

( ) Connect the socket on the power supply
cable to the Transceiver power plug,

( ) Connect the power supply to the proper
power source,

( ) Connect an 8 Q speaker to the 89 socket at
the rear of the Transceiver, CAUTION:
Never operate the Transceiver unless a

HEATHKIT®

speaker or headphones are connected, For
safety reasons, it is not recommended
that headphones be used during the testing
of the Transceiver,

If abnormal operation is encountered at any
time during the following tests, turn the Trans-
ceiver off immediately, and refer to the InCase
Of Difficulty section of the Manual on Page 140,

( ) Set the FUNCTION switch to PTT,

() Turn the AF GAIN clockwise until a clickis
heard, The Receiver is now On, and the pilot
lamps should light,

( ) Visually check all parts for any signs of
overheating, and check to see that eachtube
filament glows,

( ) Set the METER switch to PLATE, The
panel meter should indicate zero,

( ) Turn the AF GAIN control clockwise until
noise is heard from the speaker, NOTE: If
no noise is heard, check to be sure the
transmitter is not keyed by a depressed
switch on a PTT microphone, a closed key,
or the MODE switch being in TUNE posi-
tion,

Check the voltages listed in the next two steps
with a voltmeter, Refer to Figure 1-3 (fold-
out from Page 105) for the location of test
points,

( ) +300 volts DC from point 5 on the bandpass
circuit board to chassis ground,

( ) -111 volts DC (bias) from point 4 on the
audio circuit board to chassis ground,
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ALIGNMENT

The coils and transformers in your Trans-
ceiver have been preset at the factory, Only
minor readjustments should be necessary dur-
ing the following alignment procedure,

The following equipment is necessary for align-
ment of the Transceiver,

1. An 11 megohm input voltmeter, such as the
vacuum tube and solid-state models found
in the Heath catalog, A 20,000 chm-per-volt
VOM may be used, but will loadthe circuits
to a greater extent,

2, A 50 @ nonreactive dummy load that is
capable of 100 watts dissipation, such as
the Heathkit Cantenna. Do not use light bulbs
as a dummy load, astheir resistance varies
radically with voltage,

3. A receiver capable of receiving WWV at
2.5, 5, 10, or 15 MHz, If this type of receiver
is not available, a receiver tunable to a
standard broadcast station that is operating
at an even multiple of 100 kHz (such as 600
kHz, 1000 kHz, etc,) can be used,

4, An accurate 100 kHz standard oscillator
may be used,

For the alignment of the transmitter section it
is recommended that you use an oscilloscope,
such as the Heathkit Signal Monitor Scope to
observe the output RF envelope,

WARNING: Do not place the Transceiver in the
transmit mode of operation untildirectedto do so
or the Transceiver may be seriously damaged,

HEATHKIT?

( ) Connect a 50 @ dummy load, capable of
100 watts dissipation, to the ANTENNA
jack on the rear of the chassis, CAUTION:
Do not use light bulbs as a dummy load,

( ) Be sure an 8 Q speaker is connected to the
8 € jack on the rear of the chassis,

( ) Preset the CAL XTAL trimmer so its notch
is towards the 100 kHz crystal as shown in
Figure 1-2 (fold-out from Page 98),

( ) Preset the front panel controls as follows:

DRIVER PRESELECTOR - 12o0'clockposi-
tion (3.7, 7.2, 14,2),

MIC/CW LEVEL - fully counterclockwise,
MODE - LSB

BAND - 3,5

Main tuning dial (VFO) - 200 kHz,
FUNCTION - PTT,

RF GAIN - fully clockwise,

METER - ALC,

AF GAIN - 9 o'clock position,

S-METER ADJUSTMENT

() Adjust the ZERO ADJ control (on the right
side of the chassis) for a zero indicationon
the meter with the antenna disconnected and
the RF GAIN control at the full clock-
wise position,
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RECEIVER ALIGNMENT

( ) Set the test meter switches sothe meter will
indicate a negative (-) DC voltage,

( ) Connect the common lead of the test meter
(11 megohm input voltmeter) to the chassis
and the other lead tothe circuitboardfoil at
TP (Figure 1-2) on the screened side of the
bandpass circuitboardnear tube V19, If your
meter reads 0 at TP, contact instead the
adjacent lead of the 100 k2 (brown-black-
yellow) resistor, A reading of -,3 V without
a signal is normal,

The heterodyne oscillator output will be checked
at each position of the BAND switch in the fol-
lowing steps, If necessary, the heterodyne oscil-
lator coils will be adjusted to obtain a preliminary
output voltage reading. Final adjustment will be
made later, Carefully insert the slim end of the
alignment tool fully into each slug before
turning, to avoid core breakage,

NOTE: The heterodyne oscillator crystals that
are supplied with the Transceiver provide
coverage from 3.5 to 4.0 MHz, 7.0 to 7.3 MHz,
14.0 to 14.5 MHz, 21.0 to 21.5 MHz, and 28.0
to 30.0 MHz, Since the driver grid and driver
plate coils must be sequence-tuned, because of
their series-parallel arrangement, other heter-
odyne crystals for out-of-band operation could
introduce a wide variety of possible tuning
conditions. Therefore, we recommend that youdo
not use crystals of frequencies other than those
supplied,

It is not abnormal to receive '"birdies' in the
vicinity of 3740 kHz and 21,200 kHz,

() With the BAND switch at 3,5, the test meter
should indicate about -0.5 to -2 volts DC,
If necessary, adjust coil 3.5 (near tube V11
on the top side of the RF driver circuit
board) for the proper test meter reading,
NOTE: When adjusting this coil in one di-
rection, the oscillator output voltage will
change rapidly; when adjusting the coilinthe
opposite direction from the peak, the output
voltage will change slowly, Adjust the coil
in the direction that givesthe slower change
in output voltage,

() Similarly, check the heterodyne oscillator
output voltage at all positions of the BAND
switch, If necessary, adjust the correct

heterodyne oscillator coil for any BAND
switch position that does not give an indica-
tion of about -0,5 to -2 volts DC on the test
meter, The heterodyne oscillator coils for
bands 3.5, 14, and 28,5 are marked, and
adjusted at the top side of the RF driver
circuit board; the coils for the other bands
are marked on the shield cover, and are
adjusted from the bottom of the chassis.

() Turn the VFO TRIMMER capacitor clock-
wise until snug. Then turn it counterclock-
wise one full turn,

() Set the FUNCTION switch to CAL and the
BAND switch to 3.5; then turn the MAIN
TUNING dial back and forth around 400 kHz
to get a calibrator signal, Check for the cali-
brate signal by turning the FUNCTION switch
to VOX and back to CAL; the signal should
stop and then start again and should peak
with the DRIVER PRESELECTOR.,

( ) Reset the DRIVER PRESELECTOR to the
12 o'clock position,

( ) Disconnect the test meter leads from the
Transceiver,

The S-Meter will be used as an output indicator
during the remaining alignment of the Trans-
ceiver, and the 100 kHz calibrator will be used
as a signal source,

When adjusting the transformers in the following
steps, use the large end of the tuning tool for the
top core. Use the long, thinend (which is insert-
ed through the top core) for the bottom core,

() Adjust transformer T201 for maximum vol-
ume,

() Adjust the top and bottom slugs of trans-
former T102 for a maximum volume or S-
Meter indication,

( ) Adjust the slug of transformer T103 for a
maximum S-Meter indication,

( ) Repeat the adjustments of transformers
T201, T102, and T103 for a maximum S-
Meter indication,
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VFO ALIGNMENT

( ) Make surethe Transceiver hasbeenwarmed
up for at least 30 minutes before makingthe
following adjustments,

( ) Find the CAL signal within approximately
25 kHz of 3900 kHz (400 on the dial).
A general coverage receiver tuned to 5100
kHz will aid in identifying the VFOsignal, If
you are receiving a CAL signal, it will
cease when the Function switch is set at
VOX.

( ) Find the CAL signal near 4000 kHz, Then
carefully turn the dial to its counter-
clockwise stop and adjust the ''500" end of the
dial scale marked '"'Stop'', to the hairline
(Detail 8-9B on Page 7).

( ) Again tune in the 4000 kHz CAL signal,

() Carefully tune off the 4000 kHz CAL signal
to the side toward the 500 dial reading,
Then adjust the VFO COIL to movethe CAL
signal to your listeningfrequency. By alter-
nately moving your listening frequency and
then adjusting the VFO COIL, you can
"walk' the CAL signal in the desireddirec-
tion until it coincides with the 500 dial read-
ing,

() Turn the dial to the vicinity of 0 and identify
the 3500 kHz CAL signal, Move this signal
so that it coincides with the 0 dial reading by
adjusting the VFO TRIMMER,

( ) Since the two preceding adjustments inter-
act to some extent, repeat them until the
3500 kHz and 4000 kHz CAL signals co-
incide respectively with the 0 and 500 marks
on the dial,

NOTE: The VFO signal may be tuned in on a
general coverage receiver at 5000 kHz for the
"500'" dial setting, and at 5500 kHz for the "0"
dial setting,

DRIVER GRID AND PLATE COILS

The driver grid and driver plate coils will be
adjusted in the following steps, The coil loca-
tions are marked on the shield cover atthe bot-
tom of the chassis, These coils must be ad-
justed in the proper sequence as follows:

() Set the MAIN TUNING dial to 200, and the
DRIVER PRESELECTOR to the 12 o'clock
position.

() Adjust driver grid coil 3.5 and driver plate
coil 3,5 for a maximum S~Meter indication,
The S-Meter will move slowly during the
adjustment of these two coils,

( ) Change the setting of the front panel con-
trols as follows:

DRIVER PRESELECTOR - 29.2 position,
See the inset drawing on Figure 1-3 (fold-
out from Page 105),

BAND - 29,0

MAIN TUNING dial (VFO) - 200 kHz

( ) Turn the MAIN TUNING dial back and forth
around 29,2 MHz to get the loudest signal,
Check for the calibrate signal by turning
the DRIVER PRESELECTOR to see if there
is any variation in volume, Return the
DRIVER PRESELECTOR to the 29,2 posi-
tion,

() Adjust driver grid coil 29 and driver plate
coil 29 for a maximum S-Meter indication,

() Change the setting of the front panel controls
as follows:

DRIVER PRESELECTOR - 21,2 position,
See the inset drawing on Figure 1-3,

BAND - 21,0,

MAIN TUNING dial - 200 kHz,

NOTE: In the following step, the CAL signal
and the VFO harmonic will be found very close
together, showing that the VFOis correctly cali-
brated, The CAL signal is much stronger and
can be identified by switching the FUNCTION
switch between CAL and VOX,

() Turn the MAIN TUNING dial back and forth
around 21,2 MHz for the loudest signal,

( ) Adjust driver grid coil 21 and driver plate
coil 21 for a maximum S-Meter indication,
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( ) Turn the BAND switch to 14,0, the MAIN
TUNING dial to 200 kHz, and the DRIVER
PRESELECTOR to the 14.2 position,

( ) Tune the MAIN TUNING dial for the loudest
signal and check for the calibrate signal,

( ) Adjust driver grid coil 14 and driver plate
coil 14 for a maximum S-Meter indication,

( ) Set the BAND switch at 7,0 and the MAIN
TUNING dial at 200 kHz,

( ) Tune the MAIN TUNING dial for the loudest
signal,

() Adjust driver gridcoil 7 and driver plate coil
7 for a maximum S-Meter indication,

( ) Set the FUNCTION switch to PTT,
Proper receiver operation will be indicated by

minimum calibrator signals of S9 +20 dB at
3700 kHz and decreasing to S3 at 29.2 MHz,

TRANSMITTER ALIGNMENT

See the ""Reading The Meter'' section on Page 135
before making any more adjustments,

NOTE: The coil cover must be in place for
transmitter operation.

( ) Connect a push-to-talk microphone to the
MIC connector on the front panel.

( ) If an oscilloscope is available, connect the
oscilloscope betweenthe ANTENNA jack and
the dummy load, Be sure the dummy load
is capable of 100 watts dissipation. Do not
use light bulbs for adummy load, as damage
may result,

( ) Turn the adjusting screw of the NEU-
TRALIZING CAPACITOR (through the hole
in the front of the RF Cage) clockwise until
resistance is felt, Then turn the screw coun-
terclockwise one full turn,

( ) Set the front panel controls as follows:

DRIVER PRESELECTOR - 12 o'clock po-
sition,

MIC/CW LEVEL - fully counterclockwise,
FINAL (round knob) - to 10 o'clock,
FINAL (lever knob) - to 4 o'clock,

MODE - LSB.

BAND - 3.5.

MAIN TUNING dial - 200 kHz,
FUNCTION - PTT,

METER - PLATE,

( ) Press the microphone button and turn the
BIAS control (onthe right side) of the Trans-
ceiver to set the meter needle at thev
mark (above the Figure 3) on the meter scale,
This sets the resting cathode current, Donot
press the microphone button more thanafew
seconds at one time until this resting cathode
current has been properly adjusted,

( ) Set the METER switch to REL PWR, The
meter needle should show 0,

( ) With the MODE switch set atthe TUNE posi-
tion, slowly turn the MIC/CW LEVEL con-
trol in a clockwise direction until there is
an indication of RF output on the meter
or oscilloscope,

( ) Adjust the DRIVER PRESELECTOR control
for maximum RF output,

( ) Adjust the FINAL tune (round knob) control
for maximum RF output,

( ) Turn the MIC/CW LEVEL control counter-
clockwise to reduce the RF output to an 83
level.

( ) Adjust transformer T1 for maximum RF
output, It should not be necessary to ad-
just this transformer more than one com-
plete turn,
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( ) Again reduce the MIC/CW LEVEL for a low
meter indication and again adjust Trans-
former T1 for maximum output,

( ) Turn the MIC/CW LEVEL control and
DRIVER PRESELECTOR control to obtain
maximum RF output on the meter or oscil-
loscope,

(

—

Set the METER switch to the PLATE
position,

( ) Adjust the FINAL tune control for minimum
plate current, Set the METER switch to
REL PWR or observe the output on an
oscilloscope, Adjust the FINAL tune con-
trol for maximum meter indication and note
the position of the control, I maximum
relative power and minimum plate current
do not occur at the same point of tuning,
then turn the neutralizing capacitor a small
amount, Check the position of the FINAL
tune control at minimum plate current and
also at the maximum relative power indi-
cation. The neutralizing capacitor should be
adjusted a small amount at a time until mini-
mum plate current and maximum relative
power occur at the same point of tuning the
FINAL tune control,

Turn the MIC/CW LEVEL control fully
counterclockwise,

—
~—

—_—
S—

Turn the MODE switch to LSB, push the
microphone button, and adjustthe CARRIER
NULL control for minimum RF output,
Note that the smaller end of the nut starter
fits the shaft of this control,

—
~—

Adjust the CARRIER NULL capacitor for
minimum RF output,

—
~—

Turn the MODE switch to USB and, withthe
microphone button pressed in, adjust the
CARRIER NULL control for minimum RF
output,

—
~—

Adjust the CARRIER NULL capacitor for
minimum RF output.

—
~—

Repeat the adjustments of the CARRIER
NULL control, and the CARRIER NULL
capacitor until the RF output or null reading

is about the same on both the LSB and USB
positions of the MODE switch, A receiver
with an S-Meter can be used for the carrier
null indication if desired,

NOTE: An 11 megohm input voltmeter with an
RF probe can also be used at this time, if one is
available, to obtain additional accuracy in the
carrier null adjustments, To null the carrier in
this manner, measure the RF voltage with the RF
probe at lug 1 (the center conductor) of the
ANTENNA connector, Then adjust the CARRIER
NULL control and CARRIER NULL capacitor for
the lowest RF voltage, which should be 1/4 volt
or less,

CAUTION: The 6.8 MHz trap coil is sealed, and
should not be turned,

() Turn the MODE switch to TUNE and set the
METER switch at the REL PWR position.

() Adjust the DRIVER PRESELECTOR and the
FINAL TUNE and LOAD controls for maxi-
mum output, Then adjust the MIC/CW LEV-
EL control for a reading between 3 and 9
on the panel meter,

() Adjust heterodyne oscillator coil 3.5 for
maximum output, with the tuning on the
"slow' side of the peak,

( ) Repeat the two preceding steps for each
position of the BAND switch, except adjust
the HET, OSC. coil that has the same num-
ber as the BAND switch position,

( ) Set the BAND switch at 21.0 and turn the
MAIN TUNING dial to read 21.2 MHz,

() Adjust the DRIVER PRESELECTOR control
and the FINAL TUNE and LOAD controls
for maximum RF output; then turn the DRIV -
ER PRESELECTOR control back and forth
to see if this produces a smooth peaking in
RF output,

( ) If turning the DRIVER PRESE LECTOR con-
trol causes ragged changes in the RF out-
put, readjust the position of, or bend, the
free end of the driver neutralizing wire to
produce a smooth peaking in RF output (this
is the white, insulated wire inserted inhole
W of the RF Driver circuit board, as shown
in Figure 1-2, fold-out from Page 98).
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{ ) Set the BAND switch to 14.0 MHz and the
MAIN TUNING dial to 14.2 MHz, As you
did before on the 3,5 MHz band, peak the
DRIVER PRESELECTOR and FINAL con-
trols for maximum output., Compare the
control settings at which maximum rela-
tive power output and minimum plate cur-
rent occur, Again adjust the neutralizing
capacitor until these pcints coincide. This
completes the neutralization,

{( ) Rezero the ALC position of the S-Meter
while receiving, with the BAND switch at
29.5. Then check to be sure the meter reads
zero in each BAND switch position. If the S-
Meter does not read zero on any band,
readjust the heterodyne oscillator coil for
that band, as directed in previous steps.

NOTE: The S-Meter may rest below zero while
you are transmitting, This condition is normal,

CRYSTAL CALIBRATOR ALIGNMENT

In the following steps, the 100 kHz crystal cali-
brator signal is adjusted by "'zero beating' it
against the accurate signal from WWYV on another
receiver, or against the signal from a standard
broadcast station thatis ona multiple of 100 kHz,

Zero beat will occur when a harmonic of the 100
kHz crystal calibrator signal corresponds tothe
frequency of the station tuned in on the external
receiver, As zero beat is approached, a tone will
be heardthat decreasesinfrequency until it stops
completely at the zero beat point; then the tone
begins to increase again,

If the externalreceiver hasanS-Meter, accurate
alignment can be achieved by observing the
S-Meter as zero beat is approached, When you
tune close to zero beat, the S-Meter will start
to pulsate, The closer you approach zero beat,
the slower the pulsations will become, At zero
beat the pulsations will stop. Use a "fast" AVC
position, if one is available,

IMPORTANT: For greatest accuracy, be sure
to adjust the crystal calibrator as close to zero
beat as possible, A 20 Hz error at the 100 kHz
calibrator frequency, for example,would cause a
740 Hz error at 3,7 MHz (where the 37th har-
monic of 100 kHz would be used for dial calibra-
tion purposes; 100 kHz x 37 = 3,7 MHz; 20 Hz x
37 = 740 Hz). In view of this, it is recommended
that the crystal calibrator be adjusted to the 15
MHz signal of station WWV,

( ) Connect a random length of wire from the
antenna connection of the external receiver
to the ANTENNA connection of the Trans-
ceiver, If necessary, use one of the phono
plugs furnished, It can be removed later,

( ) Set the Transceiver controls as follows:
FUNCTION switch - CAL,
AF GAIN control - full counterclockwise,

MODE switch - CW, LSB, or USB,

() Tune the external receiver to WWV, or a
standard broadcast station transmittingata
frequency which is a multiple of 100 kHz,

( ) Carefully adjustthe CAL XTAL trimmer ca-
pacitor (on the bandpass circuitboard)fora
"zero beat’ in the external receiver, When
WWYV is tuned in, the period when no tone
modulation is present allows the zerobeatto
be more easily heard,

( ) Switch the Transceiver FUNCTION switch
between VOXand CALto be sure the external
receiver S-Meter stays steady, thus insur-
ing a true zero beat,

( ) Remove the external receiver antenna wire
from the ANTENNA jack onthe Transceiver,

NOTE: To make sure it is heardoneach band, a
high content of harmonic energy is neededinthe
100 kHz calibrate signal, Because of this, some
spurious signals may also appear when tuning
across some segments of the bands, The de-
sired 100 kHz calibrate signals are easilyidenti-
fied by their greater signal strength, Also, the
proper harmonics may be peaked by the DRIVER
PRESELECTOR,
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VFO SHIFTER ADJUSTMENT

() Adjust the MAIN TUNING dial to 200 kHz
and the BAND switch to 3.5,

( ) Set the FUNCTION switch to CAL,
( ) Turn the MODE switch to USB,
() Carefully zero beat the calibrator signal,

Use the MAIN TUNING dial and peak the
DRIVER PRESELECTOR control,

() Set the MODE switch to LSB, Be careful not
to touch the MAIN TUNING dial, Note that the
calibrator signal may or may not be exactly
at zero beat in the LSB position,

() Turn the SHIFT ADJUST on the VFO for an
exact zero beat in the LSB mode. See Figure
1-2 (fold-out from Page 98).

( ) Recheck the zero beat in the USB mode to
be certain of the adjustment, Repeat the
procedure if necessary,

DIAL CALIBRATION

NOTE: The instructions in this section use the
0 mark on the MAIN TUNING dial as the dial
calibration point. The same instructions also
apply at any other 100 kHz marking,

( ) Set the BAND switch at 3,5 and the MAIN
TUNING dial at 0 kHz, Zero beat the crystal
calibrator signal at 3,5 MHz, If the 0 mark
on the dial is not behind the index line in
the dial window, proceed with the following
steps,

() Note which way you turn the dial, and move
the 0 on the dial behind the index mark in
the dial window,

( ) Push the ZERO SET button to lock the dial
in place, and turn the dial knob in the
opposite direction to bring the calibrate
signal into zero beat at the 0 mark on the
dial, Release the ZERO SET button,

() Check the accuracy of the adjustment and
repeat the above steps if necessary,

This completes the alignment of your Trans-
ceiver,
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BLUE AND WHITE

IDENTIFICATION LABEL

REAR PANEL

CABINET INSTALLATION

DANGER LABEL

Figure 1-7

‘Refer to Figure 1-7 for the following steps,

( ) Position the rear panel on your table or
bench as shown, being sure to have square
openings EC and ED to your left,

( ) Remove the backing from the red Danger
Label and press the label firmly into posi-
tion between holes EK and EL,

HEATHIKIT®

( ) In a like manner, mount the blue and white
identification label on the rear panel as
shown, NOTE: Refer to the numbers on
the blue and white label in any communica-
tions w.th the Heath Company about this kit;
this will assure you the most complete and
up-to-date information in return,

() Push nylon inserts into square openings EA,
EB, EC, ED, EE, and EF,

123
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G172

RF CAGE

Figure 1-8

Refer to Figure 1-8 for the following steps,

( ) Mount a #6 speednut on the angle bracket
at AH, Positionthe curved lip of the speednut
toward the audio transformer,

( ) Mount the rear panel on the chassis, Use
#6 x 3/8'" sheet metal screws at EG, EH,
EJ, EK, and EL,

Refer to Figure 1-9 for the following steps,

( ) If a mobile mount is tobe used, mount 5/16"
grommets in holes EK and ELinthe cabinet
top.

() Install #6 speednuts on the cabinet bottom
at EN, EP, ER, ES, and at the four corres-
ponding holes on the opposite lip of the
cabinet bottom,

( ) Place the chassis into the cabinet bottom
so that the front panel is against the lips
upon which the speednuts are mounted. Be
sure the five control access holes are
on the right side,

() Fit the cabinet top over the chassis, The lips
on the rear will be just outside the nylon
inserts on the rear panel,

( ) Attach the cabinet top to the rear panel.
Use #6 x 3/8" sheet metal screws at EA,
EB, EC, ED, EE, and EF,

( ) Attach the cabinet top to the cabinet bottom.
Use 6-32 x 3/8" screws at EN, EP, ER,
ES, and the four corresponding holes on
the opposite side of the cabinet,
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CABINET Figure 1-10

BOTTOM

#6 SPEEDNUT

Figure 1-9

Refer to Figure 1-10 for the following steps. The chassis may be removedfrom the cabinet as
follows:

1. Remove the four feet,
( ) Install supports at the front corners on the
bottom of the cabinet, Use a plastic spacer, 2. Remove screws EA through EF (see
a rubber foot, a #6 flat washer, and a 6-32 Figure 1-9).
x 1-1/2" screw at each corner,
3. Slide the chassis forward., Be sure all
wires clear the screws on the sides
of the cabinet,

( ) Install a rubber foot at each rear corner of
the bottom of the cabinet with a #6 flat This completes the assembly of your Trans-
washer, and a 6-32 x 5/8'" screw, ceiver,
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CONNECTOR DEPENDS UPON
THE EQUIPMENT USED,

Figure 1-11
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INSTALLATION

Be sure to allow for adequate heat dissipation
from the Transceiver, Do not obstruct air pas-
sage through the unit by placing other equipment,
papers, or objects under or on top of the Trans-
ceiver,

FIXED STATION INSTALLATION

Figure 1-11 shows a typical fixed station hook-
up, A Monitor Scope is shown that may be used
with the Transceiver, The Transceiver may also
be used with a linear amplifier; however, the
linear amplifier is shown separately in Figure
1-13 for clarity,

Cables can be prepared following the instruc-

tions in Figure 1-12, Make the cables to the
lengths required for your installation,

HEATHIIXITS®

PREPARE EACH END AS SHOWN

. 5 e Jr -

“"SHIELD LEAD BN

i

APPLY HEAT TO THE TiP OF THE
PIN ONLY LONG ENOUGH FOR THE
SOLDER TO BE DRAWN UP INTO
THE PIN BY CAPILLARY ACTION.

Jrerg

SOLDER THE SHIELD
LEAD ONTO THE PLUG.

CUT OFF EXCESS WIRE ‘4
FROM THE TIP OF THE PIN. “SOLDER

Figure 1-12
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Figure 1-13

LINEAR AMPLIFIER CONSIDERATIONS
$B-200

Figure 1-13 shows a typical installationusing an
SB-200 amplifier, This linear amplifier provides
ALC voltage and has internal antenna switching,

The amplifier input does not normally requirea
swamping pad.

OTHER LINEAR AMPLIFIERS

Information regarding antenna switching, cutoff

bias, and ALC should be obtained from the Linear
Amplifier Instruction Manual,

A spare set of SPST relay contacts is avail-
able at the PWR and ACC plug of the trans-
ceiver (pins 5 and 11). These contacts can be
used to switch an external antenna relay by
grounding pin 11 in the transmit mode, The
current rating of these contacts is 3 amperes
maximum at 30 VDC or at 120 VAC,
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If the output power of the Transceiver is too
high for the drive requirements of the linear
amplifier, a swamping T-pad must be used
between the two units, Such a pad is shown in
Figure 1-14, This pad will provide 10 dB attenu-
ation with a terminal impedance of 50 ohms,
This will allow adequate driving power for a
linear amplifier that requires 10 watts input,

Resistors R1, R2, and R3 in Figure 1-14 can be
made from combinations of common 2 watt
carbon resistors wired into a metal box with
phono-type jacks or connectors, NOTE: Do not
use wire-wound resistors; the resistors in the
T-pad must be a noninductive type,

Combinations of 2 watt 10% carbon resistors for
a pad suitable for SSB service at reduced power
levels, are listed below, WARNING: Steady
full level carrier excitation should be avoided
except for very brief test periods, since the
dissipation rating of the resistors will be ex-
ceeded,

R1 = thirteen 330 ©Q 2 watt carbon resistors
in parallel,

R2 =two 47 © 2 watt carbon resistors in
parallel,

R3 = eight 270 © 2 watt carbon resistors in
parallel,

MOBILE INSTALLATION

N

A Heathkit Mobile Mount is available for use with
the Transceiver, andis recommended for Mobile
operation, With this mount, the Transceiver can
be quickly and easily installed or removed so
it can be used for both mobile and fixed station
operation,

CAUTION: Be sure the voltage regulator of the
automobile is set in accordance with the manual
for your DC power supply, Have the regulator
adjusted at a competent garage,

MOBILE ANTENNAS

Mount the antenna according to the manufactur-
er's instructions, Make a good ground connection
between the shield of the coaxial cable and the
car body at the antenna base, Eliminate any
coating between two adjacent metal surfaces
which can add resistance to the ground con-
nections, Be sure the antenna is grounded to
large metal areas of the car body and NOT to
small panels which may be isolated by paint or
rubber from the metal mass of the body,
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Mobile antennas present loading situations which
must be carefully handled for each band, Be-
cause whip antennas must be kept short for
mobile use, they represent only a fraction of a
wavelength on the lower frequency bands, Their
radiation resistance is extremely low and their
reactance is capacitive, Therefore, loading coils
must be used and the losses keptlowto insure a
minimum loss of radiated power in the form of
heat in the loss resistances,

A good quality antenna will have low resistance
losses, and with a high "Q" loading coil, its
bandwidth on 75 meters could be less than the
IF bandwidth of many receivers used for AM
reception, A typical loading coil with a "Q"
of 300 would have a bandwidth of 13 kHz to the
half-power points at 3,9 MHz,

Because of this sharp tuning, deviation fromthe
center frequency of the antenna will quickly
introduce enough reactance to present an im-
possible loading situation to the transmitter,
The antenna should be carefully adjusted for a
low SWR (standing wave ratio) before placing the
transmitter in operation,

The following is a list of antenna considerations
for each band of the Transceiver.

3.5 MHz

This band presents the greatest problem, The
normal tuning range of a good antenna on this
band is about 10 kHz on each side of the antenna's
resonant frequency,

Actual measured resistance at the base of an
antenna at these frequencies is 15 to 20 ohms;
this represents an SWR of nearly 3to1. In order
to get proper matching to the 50 ohm line, some
antennas may require a 1000 pF mica capacitor

connected between the inner conductor and shield
of the coaxial line at the base of the antenna,
Other antennas may require a different value,
somewhere between 300 and 1500 pF. This
capacitor is part of an L network thatis used to
get a 50 ohm match, The inductive portion of this
network is formedby a portion of the loading coil,
The correct combination is the one which pro-
duces the lowest SWR at the desired operating
frequency,

7 MHz
This band ordinarily does not need a correcting

network, and has a useful bandwidth of about 50
kHz,

14 MHz

No network needed, Bandwidth is approximately
100 kHz,

21 MHz

No network needed. Bandwidth is about 150 kHz,

28 MHz

The antenna for this band is normally cut for
1/4 wavelength, with no loading coil required,
The bandwidth is about 200 kHz,

TYPICAL TUNING PROCEDURE
The following is a typical tuning procedure,

A whip antenna that is properly tuned on 75
meters will have a high peak of receiver activity
for about 25 kHz around the antenna's resonant
frequency, Turn on the receiver andtune through
the band to discover where this high peakof re-
ceiver activity is for the present setting of your
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antenna, Then adjust the length of the whip in
1/4 inch increments and retune the receiver
until the peak of receiver activity is centered
around the frequency at which you normally
operate, The antenna can then be tuned as des-
cribed in the following steps, The receiver
peaking may not be noticeable on bands other
than 75 meters,

NOTE: The Heathkit Solid-State Tunnel Dipper,
since it requires no power line connection, is
the ideal instrument for determining the resonant
frequency of mobile antennas (as well as in-
stalled fixed antennas),

DETERMINING SWR

Connect an SWR meter in series with
the lead to your antenna,

Set the SWR meter to the "forward"
position,

Set the Meter switch on your Trans-
ceiver to PLATE, I the meter needle
does not point to the w mark on the
meter scale when the PTT button is
depressed, perform bias adjustment in
the fifth step after the Transmitter
Alignment title on Page 118,

Turn the MODE switch to TUNE.,

Peak the FINAL TUNE, LOAD, and
DRIVER PRESELECTOR controls, Ad-
just the MIC/CW LEVEL control for
a full-scale meter indication on the
SWR meter,

Switch the SWR meter to the ""reverse"
position, Note the SWR reading,

()6

Switch the SWR meter to the "forward"
position, Then set the transmitter to
several higher and lower frequencies,
and repeat steps 5 and 6 at each fre-
quency, until you find the minimum
SWR.

().

Adjusting Antenna Length

() Set the transmitter to the desired operating
frequency. Then adjust the length of the
antenna as follows:

A, If the point of the lowest SWR is lower
than the desired operating frequency,
shorten the antenna as describedbelow,

B, If the point of lowest SWRis higher than
the desired operating frequency,
lengthen the antenna as described be-
low,

*C, Change the antenna length in 1/4"
increments and repeat steps2, 4, 5, and
6 at each new length until the minimum
SWR is obtained, The SWR should be
about 1.2 or less at the desired fre-
quency., NOTE: It may be necessary to
add a capacitor at the base of the an-
tenna, as described previously, if you
cannot get the SWR down to about 1,2,
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Noise Suppression Troubleshooting Chart

Loud popping increasing § Ignition system. Replace plugs with res1stor type. (Highly
with engine speed, recommended,)
Loose crimped connections shouldbe clean-
ed and soldered,
Place resistors in distributor system,

Whine - varies with Generator or Coaxial type capacitor in series with the
alternator. armature or stator lead,
Clean commutator,
Replace brushes,
Ground generator shaft,
Parallel trap (#10 wire-coil and suitable
capacitor) in series with armature lead,
tuned to operating frequency.

engine speed,

Distinct but irregular Voltage regulator, Coaxial type capacitor in series with the
clicking noise, battery (B) and armature (A) leads,
A series combination of a ,002 LF mica
capacitor and a 4 § carbon resistor to
ground from the field (F) terminal, All
components should be mounted as shown in
diagram, close to voltage regulator,

Same as above, Energy transfer to . Bypass at the following points: coaxial
primary system, bypass in lead to coil from ignition switch;
battery lead to ammeter; to gas gauge; to
oil signal switch; head and tail light leads;
accessory wiring from engine compart-
ment,

Loud popping noise that Wheel static, . Installation of front wheel static collectors

changes from one type (available from most automotive distri-
| road to another, Most butors). These should be checked every

pronounced on concrete, 5000 miles for excessive wear,

Same as above, Tire static, Injection of anti-static powder into tire
through valve stem,

Irregular popping noise [ Body static, Tighten all loose screws,
when on bumpy roads, Use heavy flexible braid and bond the en-

particularly at slow gine to the frame and fire wall, Bond the
speeds, control rods, speedometer cable, exhaust
pipes, etc,, to the frame,

If an extensive amount of suppression is re-
quired, the engine should be retimed and tuned
up by a competent mechanic.
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NOISE SUPPRESSION

To obtain good noise suppression, you must sup-
press electrical interference at its source, soit
does not reach the input of the receiver, Once it
has been radiated, noise cannot be suppressed by
bypassing, etc,

It is difficult to determine the source of various
types of noise, particularly when several items
are contributing to the noise, Follow the pro-
cedure outlined below to isolate and identify
the various noise sources,

In most cases, one source of interference will
mask others. Consequently, it will be neces-
sary to suppress the strongest item first, and
then continue with the other steps., Figure 1-15
(fold-out from Page 139) shows atypical ignition
system and the suggested placement of noise
suppression components.

1. Position the vehicle in an area that is free
from other man-made electrical interfer-
ence such as power lines, manufacturing
processes and particularly other automo-
biles,

9. With the Transceiver on, runthe automobile
at medium speed, Then let up on the gas,
and turn the ignition switch off and to the
"accessory' position or "off", Allow the
vehicle to coast in gear, If the interference
stops, the major source of interference is
the ignition system,

3. If the noiseinterference continues from step
2, but at a reduced level, both the ignition
and generator systems are at fault,

4, If the noise has a "whine" characteristic
and changes in pitch with varying engine
speed and is still present with the ignition
off, then the generator is the major source
of interference,

5. A distinct but irregular clicking noise, or
"hash' as it is sometimes called, that dis-
appears with the engine idling, indicates the
voltage regulator is at fault,

6. A steady popping noise that continues with
the ignition off indicates wheelor tire static
interference, This is more pronounced on
smooth roads,

7. The same type of interference as in step 6,
but more irregular when on bumpy roads,
particularly at slow speeds, indicates body
static,

Refer to the Troubleshooting Chart on Page 132
and Figure 1-15 (fold-out from Page 139), tohelp
determine how to suppress most noise interfer-
ence, Naturally, not all vehicles will require sup-
pression to the extent shown in Figure 1-15, but
some stubborn cases may require all the sup-
pression components shown, plus shielding of the
ignition system,

Bonding of various parts of the automobile, start-
ing from the hood and continuing to the trunk,
even including bonding of the transmission line
every few feet from the antenna may be neces-
sary,
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OPERATION

NOTE: YOU MUST HAVE AN AMATEUR RADIO
OPERATOR AND A STATION LICENSE BE-
FORE PLACING THE TRANSMITTER SECTION
OF THE TRANSCEIVER ON THE AIR, INFOR-
MATION ABOUT LICENSING AND AMATEUR
FREQUENCY ALLOCATIONS IN THE UNITED
STATES IS AVAILABLE FROM PUBLICATIONS
OF THE FEDERAL COMMUNICATIONS COM-
MISSION OR THE AMERICAN RADIO RELAY
LEAGUE, 225 West Main Street, Newington,
Connecticut 06111,

Operation of the Transceiver has been simpli-
fied as much as possible to permit rapid ad-
justment by the operator, Once the initial set-

tings have been made, it should not be neces-
sary to readjust most of the controls, Read the
following information carefully, Good operating
techniques will provide good clean signals and
long trouble-free life of the Transceiver,

CAUTION: Be sure a 50 to 75 © nonreactive
load is connected to the ANTENNA jack before
operating the Transceiver, This load can be
an antenna, a dummy load, or a properly ad-
justed linear amplifier. (See the Installation
section of the Manual on Page 127.)

READING THE METER

Figure 1-16 illustrates the meter face, The
figures 0 to 9 under the left half of the arc are
read as "'S-units," andthe figures above the right
half of the arc are read as "'decibels over S9,"
The ¥ mark is the point to which the cathode
current is adjusted,

The ALC (automatic level control) position of
the meter switch results in "S-Meter' action
during reception, and indicates the relative ALC
voltage during transmission. No S-Meter action
can be secured with the meter switch in the
REL PWR or PLATE positions,

The REL PWR position causes the meter to
read an uncalibrated amount of rectified output
power, This position is useful for determining
the tuning conditions for maximum output power,

HEATHRKIT®

The PLATE position of the switch causes the
meter to read cathode current to the final stages,
There are six numbers on the S-meter (in
addition to 0). When reading cathode current,
each number represents 50 milliamperes, Thus:

Scale Milliamperes of
Number Cathode Current

0 0

3 50

6 100

9 150

20 200

40 250

60 300

135
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RECEIVER SECTION

1. Set the MODE switch to either LSB or USB,

2, Turn the RF GAIN control to its fully
clockwise position,

3. Turn the AF GAIN knob and allow the
Transceiver to warm up,

4, Adjust the AF GAIN control clockwise until
some receiver noise is heard,

If an extremely strong station overloads the
receiver front end, leave the AF GAIN control
set for comfortable listening; then adjust the
receiver level with the RF GAIN control, This
will keep the front end from overloading and
masking weaker signals,

The S-Meter will move with adjustment of the
RF GAIN control, but will still read correctly
with the RF GAIN set at less than maximum (if
the received signal level is high enoughtoregis-

ter on the S-Meter), For example, if the RF GAIN
control is set for a no-signal meter reading of
S5, and the meter registers S9 with a signal,
then the received signal is S9,

5. The Transceiver is now ready to receive,
Turn the BAND switch to select the desired
500 kHz band segment, The frequency of the
tuned signal is determined by adding to-
gether the settings of the BAND switch, and
the circular dial,

6. Peak the DRIVER PRESELECTOR for maxi-
mum signal,

7. Set the FUNCTION switch to CAL, Rotate
the MAIN TUNING dial (VFO) tothennearest
100 kHz point on the circular dial,

8, Adjust the MAIN TUNING dial until the cali-
brate signal is at zero beat, (To be sure
that the correct calibrate signal is being
used, check the DRIVER PRESELECTOR
tuning, If the signal strength varies, you
are tuned to the correct calibrator signal,)

TRANSMITTER SECTION

WARNING: Portions of each bandarefor CWop-
eration only, DO NOT operate the Transceiver
with voice modulation in any portion of a CW sub-
band, To do so (in the U,S.A,) will invite disci-
plinary action by the Federal Communications
Commission,

Make SURE your dial calibration is correct,
since it is possible for the circular dial to be
100 kHz off frequency. For example, your dial
could read 14.3 MHz but your actual transmit-
ting frequency could be 14,4 MHz, which is out
of the amateur band, Checking with the built-in
calibrator can insure that the circular dial is
exactly on a 100 kHz point, but you can not be
sure which one it is on, Therefore, before trans-
mitting, make sure you hear other amateur sig-
nals on both sides of your chosen frequency, If
you do not, check your dial by turning the MAIN
TUNING KNOB counterclockwise to the end of
its travel, The circular dial should nowbe at the
"500" end of its scale (refer to Detail 8-9B), If
the calibration is correct for one band, it will
be correct for the other bands,

INITIAL TUNE UP

The 10 steps of thisprocedure must be perform-
ed for all modes of operation.

1. Set the BAND switch and Main Tuning dial
for the desired frequency,

2. Place the METER switch in the PLATE
position,

3, Turn the MIC/CW LEVEL control fully
counterclockwise,

4, With the RF load connectedtothe ANTENNA
jack, set the MODE switch to TUNE. The
meter should read 50 mA (at the wmark).

If the meter needle indicates other than 50
mA, perform the BIAS adjustment de-
scribed on Page 118 under Transmitter
Alignment,
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CAUTION: Do not turn on full output power con-
tinuously for more than 30 seconds at one time,
or the final amplifier tubes or power supply may
|ve damaged. Each time full output power is
turned off, allow the tubes to cool for at least
a minute,

NOTE: The DRIVER PRESELECTOR peaks at a
slightly different position in transmit than in
receive, For transceive operation it should be
peaked on transmit. Receiver sensitivity is not

adversely affected,

LOADING CONTROL
LEVER AT
FOUR O'CLOCK

Figure 1-17

Refer to Figure 1-17 for settings of the FINAL
TUNE knob and lever,

5, Set the METER switch to REL PWR and
adjust the LOAD lever to the four o'clock
position.

6, Set the FINAL TUNE knob to the position
corresponding to the band in use.

7, Turn the MIC/CW LEVEL control clock-
wise to obtain a small up-scale indication
on the meter. Then alternately adjust the
PRESELECTOR, the FINAL TUNE knob,
and the LOAD lever for a maximum indica-
tion on the meter,

8, Turn the MIC/CW LEVEL control clockwise
until the meter reading no longer increases
with knob rotation, and again peak the FINAL
TUNE and FINAL LOAD controls for max-
imum output,

9. Set the METER switchto PLATE, The meter
needle should read approximately 40 on the
scale, indicating a plate current of 250 mA,
(See Reading The Meter, Page 135).

10, Return the MIC/CW LEVEL control to its
full counterclockwise position,

CAUTION: The Transceiver should be retuned
if the frequency is changed by any great amount,
Be sure to readjust the FINAL TUNE controls,
It may also be necessary to repeak the DRIVER
PRESELECTOR control.

This completes the Initial Tune Up. Before plac-
ing the Transceiver in operation, complete either
the following CW or Single Sideband adjustments,

CW OPERATION

For CW operation, the FUNCTION switch canbe
set to either the PTT or VOX positions. Even
though CW operation is possible in the Cali-
brate position, it is not recommended because
of possible spurious outputs from calibrator
signals being present at the grid of the driver
stage,

NOTE: For 400 Hz CW selectivity, the Heath
SBA-301-2 CW crystal filter may be installed
in place of the SSB crystal filter supplied in
the Transceiver. No other circuit changes are
required, However, with the CW crystal filter
installed, it is not possible to transmit or re-
ceive signals in other modes,

Be sure steps 1 through 10 have been satisfac-
torily completed before proceeding with the
following adjustments,

( ) Place the MODE switch in the CW position,

( ) Plug a key into the CW KEY jack,

The VOX DELAY control is located on the
right side of the Transceiver,

( ) While sending a series of "V's', adjust the
vOX DELAY control so the relays stay
energized between groups of characters,
Clockwise rotation of this control will in-
crease the holding time of the relays,

The final setting of the VOX DELAY con-
trol will be determined by the sending speed
of the operator, The slower the sending
speed, the higher the setting of this control,
NOTE: Be sure the VOX DELAY control is
adjusted so the relays donotopéen after each
character is sent,
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( )-Set the MIC/CW LEVEL control to the mini-
. mum position that produces full output (in-
creasing the control setting above thislevel
DOES NOT increase the output or the REL
PWR reading).

NOTE: After the dial is settozerobeat the cali-
brator signal, the frequency of the CW out-
put signal is 1000 Hz higher than the dial reading,
The received signal is actually in the USBposi-
tion even though the MODE switch is set at CW,
Consequently, cross-mode operation ispossible
between USB and CW without any resetting of the
MAIN TUNING dial, For example, if two stations
begin operation in the USB mode of operationand
one operator changes to CW, the other station
will hear a 1000 Hz note without retuning his
receiver, Also, the station operating in the CW
mode will receive the USB signal from the other
station without changing back tothe USBposition
of the MODE switch, When two stations are
operating in the LSB mode and the operator of
one changes to USB or CW, contact will be lost
until the other station changes to either USB or
Cw, .

SINGLE SIDEBAND OPERATION

Be sure steps 1 through 10 have been satis-
factorily completed before proceeding with the
following adjustments,

( ) Set the MODE switch to either the USB or
LSB position,

( ) Connect a microphone tothe MIC connector,

( ) Place the FUNCTION switch in the PTT po-
sition. (If your microphone does not have
push-to-talk capabilities, make the VOX
Adjustments first, and then proceed with
the next step.)

( ) Set the METER switch to ALC.

NOTE: It is not harmful if the meterlvneedle
"rests'" below zero in the Transmit mode,

=

PTT Adjustments

( ) Actuate the transmitter and, while speaking
into the microphone, turnthe MIC/CW LEV-
EL control clockwise until the peak deflec-
tions register at about S3 on the meter.
Keep the meter deflection below the S6 point
on voice peaks for most linear output.

Vox Adjustments

( ) Turn the MIC/CW LEVEL control fully
counter clockwise, Leave this control in
this position for the following adjustments,

() Set the FUNCTION switch to VOX,

NOTE: Close-talk into the microphone when
using VOX operationtoprevent backgroundnoise
from tripping the Transceiver into transmit
operation,

( ) While speaking into the microphone, turn
the VOX SENS control to just beyond a
setting that will energize the relays, Be
sure this control is not set so high that it
will allow background noise to trip the
relays,

( ) Tune the receiver to a fairly strong signal
and adjust the AF GAIN control for a com-
fortable listening level,

( ) Place the microphone where it will normally
be used, Advance the ANTI-TRIP gain con-
trol to just beyond a setting that will keep
the speaker signal from tripping the VOX
circuits. Be sure this control is not set so
high that it completely disables the relay
closing action.

( ) Speak into the microphone and turn the
VOX DELAY control to a setting that will
hold the relays energized during thé slight
pauses between words, This prevents the
relays from tripping at the beginning and
end of each word,
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NOTE: There will be a slight interaction be-
tween the VOX SENS, ANTI-TRIP, and VOX
DELAY controls, Consequently, it maybeneces-
sary to readjust these controls to achieve the
desired results,

The Transceiver is now ready for operation
in the SSB mode, Speaking into the microphone
(VOX) or using the microphone push-to-talk
switch (PTT) will change the Transceiver from
receive to transmit operation,

¢
i

OPERATION WITH A LINEAR AMPLIFIER '\

Operation with a linear amplifier is similar to
operation with an antenna at the output of the
Transceiver, except that the linear amplifier
input may have a different impedance. This will
make it necessary to adjust the FINAL TUNE
controls for maximum output (input to the linear
amplifier), Figure 1-3 (fold-out from Page 105)
shows the proper connections between a linear
amplifier and the Transceiver,

MOBILE OPERATION

If the Heathkit DC Mobile Power Supply is to
be used with the Transceiver in a mobile instal-
lation, and the BIAS control in the Transceiver
has already been preset for fixed station oper-
ation, make the following adjustments,

( ) Turn the MIC/CW LEVEL control fully
counterclockwise,

( ) Place the MODE switch in either the USB
or LSB position,

( ) Set the FUNCTION switch to PTT.

( ) Place the METER switch in the PLATE
position,

NOTE: The following adjustment should be made
with the automobile engine running at about a
30 mph speed so the battery is being charged,

Activate the transmitter with the push-to-talk
button on the microphone, and adjust the bias
control in the mobile power supply for a cathode
current reading of v (50 mA), This will make it
unnecessary to readjust the BIAS control of the
Transceiver each time itis changed from mobile
to fixed station use,

The VOX SENS, VOX DELAY, and ANTI-TRIP
circuits will operate in mobile use, but because
of the different power supplies, it may be neces-
sary to readjust these controls,

Transmitter loading may be somewhat more
critical on mobile antennas because of their
sharper frequency characteristics, Consequent-
ly, the mobile antenna must be tuned as closely
as possible to the desired operating frequency
with the lowest possible SWR. Review ""Typical
Tuning Procedure' in Mobile Installation section
(Page 129).
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IN CASE OF DIFFICULTY

Refer to the Kit Builders Guide for Service and
Warranty information,

A review of the Operation and Installation sec-
tions of the Manual may indicate any conditions
overlooked,

Refer to the Schematic Diagram (fold-out from
Page 189) and to the Chassis Photos and X-Ray
Views (Pages 180 to 187) for the location of
parts,

Check the receiver and transmitter voltage
readings against those shown in Figures 1-18
and 1-19 (fold-out from Page 140). Check the
resistance readings against the readings shown
in Figure 1-20 (fold-out from Page 151). All
voltage readings were taken with an 11 megohm
input electronic voltmeter, Voltages may varyas
much as 10%.

Refer to the Receiver Signal Voltage Chart
(Figure 1-18) if a signal generator is used to
troubleshoot the Transceiver,

NOTE: Breaks in the foil of the circuit boards
can easily be detected by placing a bright light
under the foil side of the board and looking
through the board from the lettered side, A
break will appear as a hair-line crack in the
foil.

140

Wiring errors and poor soldering are the most
common causes of difficulty, Therefore, the
first step in troubleshooting is to recheck all
wiring against the Pictorials and Schematic
Diagrams, Often, having a friend check the
wiring will locate an error consistently over-
looked by the builder,

Quite often, soldered connections that appear
good will have an insulating coating of rosin
between the wire, the terminal, and the solder.
This results from insufficient heat being ap-
plied when soldering, Many troubles can be
eliminated by reheating each connection to make
sure that it is properly soldered as illustrated
in the Soldering section of the Kit Builders Guide.
The power supply should be turned off and the
power cable should be removed from the power
supply for such tests, As additional insurance
against shock, a screwdriver blade should be
used to short from the chassis to the red B+
wires,

If fuses blow instantly when power is applied to
the unit, check the power supply, B+ circuits,
and filament circuits, Check all tubes for pos-
sible shorts, Also refer back to the Initial Test
section on Page 113, Check to be sure that all
tubes are in their proper locations,

HIEATEHEXIT®
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Be sure to read the Circuit Description so that
nCause-and-Effect' reasoning may be employed
as the search for the trouble progresses. If
some difficulty still persists after the steps
outlined in the Troubleshooting Chart have been
completed, try to localize the trouble to a par-
ticular stage in the circuit by using the voltage
and resistance charts. Then refer to the Block
Diagram and Schematic to visualize circuit re-
lationships.

An 11 megohm input electronic voltmeter will be
needed to measure voltages, Most of the RF volt-
ages can be measured with the aid of an RF
probe,

A grid dip meter or wavemeter and a general
coverage receiver are ideal instruments for
checking operation of the RF circuits.

NOTE: If there is instability in the unit, check
all circuit board mounting screws, These screws
should be tight to the chassis and to the circuit
board, Be sure lockwashers are against the foil
side of the boards for good grounding,

The enclosed relays used in this unit should be
troublefree for years of normal use,

DO NOT REMOVE ANY OF THE TUBES OR
PILOT LAMPS WITH POWER APPLIED TO
THE UNITS. Because of the series-parallel
filament circuit arrangement, removing a tube
with power applied may destroy other tubes due
to an increase in filament current through them,

RF Voltage Servicing

On the Schematic at the end of this Manual, the
symbol < encloses a number indicating the RF
voltage at that point. Most of these symbols are
found near the top of the Schematic, although
others will be observed near V186, the VFO out-
put, V19B, and the antenna output,

RF voltages are shown at the grid and plate of .
most tubes carrying RF so you can determine
whether the problem lies in the gridor the plate
circuit.

A Heathkit 11 megohm input voltmeter with a
Heathkit RF probe was used to measure the RF
voltages. However, the voltages to be expected
at the grids and in the output circuits of the final
stages exceed the 30 volt maximum reading of the
RF probe. Before applying the RF probe tothese
points, turn the MIC/CW LEVEL control fully
counterclockwise, touch the probe to the meas-
urement point, and then turnthe MIC /CWLEVEL
clockwise until a meter reading of 30 voltsis ob-
tained, If this occurs, consider thatthe reading at
this point is satisfactory. It should be expected
that voltages will vary from Transceiver to
Transceiver. Crystal oscillator voltages will
vary considerably.

This procedure tracesthe RF signal voltage from
stage to stage. By this method, itis easy to iso-
late a problem stage sothat steps canbe taken to
correct the trouble, Youshould startatthe car-
rier oscillator and work through to the final, as
each stage is dependent on the previous stage.

Trace the RF up to the pointitis lost; then back
up one stage. Should one or two bands be oper-
ating properly and the rest have difficulty, make
reference RF voltage measurements on one of the
operating bands and make comparison measure-
ments on the inoperative bands, In this way the
stage causing difficulty is quickly isolated,

Once the stage is isolated, steps can pe taken to
correct the problem, Check for wiring errors,
intermittent solder connections, loose hardware
and bent switch contacts first; then look for weak
tubes, and last, for defective components,

VFO Troubleshooting

VFO troubleshooting instructions are included on
Page 150.
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TROUBLESHOOTING CHART

NOTE: References will often be made to prev-
ious Symptoms and Causes. Therefore, each
Symptom is identified by a number, and each
Possible Cause has an identifying letter, If
you are directed, for example, to "check item
1C," refer to Symptom number 1, Possible
Cause C,

SYMPTOM POSSIBLE CAUSE

Power supply switch at off position,

Power plug wired incorrectly.

Power cable from power supply wired
incorrectly or has loose connections,
Defective AC snap switch on AF Gain
control switch,

In mobile installation, power supply leads
reversed to battery,

Fuses or circuit breakers open,

Defective power supply.

Fauity battery or battery cables,

No power, pilot lamps and
tube filaments do not light,
no B+ or bias voltage,

.

oM MU awp

Pilot lamps and tube filament Check items 1B and 1C,
light, but no bias or B+ Rectifiers defective in power supply.
voltage, Transistors defective in DC power supply.

Bias and B+ voltage OK, Check items 1B and 1C,
but pilot lamps and tube Large brown-white wires in wire harness
filaments do not light, open, wiredincorrectly, or shorted to ground.

Low and high filament volt- Check item 3B,
ages on various tubes or pilot Brown leads used to balance filament volt-
lamps. ages connectedincorrectly, or not connected.

No regulated B+ (+150), Relay RL2 wired incorrectly,

Bad OA2 regulator tube, V18,

Resistor R304 and/or R305 open or wired
incorrectly,

B+ voltage is 250 V instead of 300 V,

Regulated B+ voltage too high, Check items 5A and 5B,
Resistor R304 and/or R305 wrong value,
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SYMPTOM

7. Regulated B+ voltage too low, A, Check items 5B and 6B,

B. Shorted bypass capacitor in regulated B+

line,
8, No screen voltage at tubes A, Lugs 3, 17, or 11 of relay RL2 wired wrong,
V10 and V11,
» o .
9, High-pitched audio oscillation A, Red and blue audio output transformer leads
unaffected by AF Gain control, reversed,

B. AVC line shorted - no cutoff bias toV10or
V11,

10, No audio output from speaker A, Check items 5A, 5B, and 5C.
or headphones, B. Defective transformer T301.

C. AF Gaincontrol incorrectly wired, or defec-
tive.

D. Filter capacitor C304 shorted or installed
backwards.

E. Audio amplifier output tube V14 defective.

F. Coaxial cable connected to AF Gain con-
trol shorted.

G. Leads reversed at lugs 3, 7, or 11 of relay
RL2,

H. Leads reversed at lugs 2, 6, or 10 of
relay RL2,

I.. Speaker leads shorted.

11, No audio output from speaker, A, Contacts 1 and 2 of Phones jack open,
but headphone output OK, B. Leads to Phones jack improperly connected,

C. Speaker lead connected to wrong phono
socket,

D, Defective speaker,

E, Output transformer green, black, or white
leads connected wrong,

12. Low or no audio output from A, Phones jack wired incorrectly,
headphones, but speaker out- B. Defective headphones,
put OK,

13, No signal or noise output, but A, Check items 10A, 10F, and 10G.
very low hum output can be B. RFC101 open,
heard (speaker or phones). C. Product detector tube V13 faulty,

D, No carrier generator injection signal at
prod;zct detector. (Check items 30A through
30F,

E. Coaxial cable #1 connected to AF Gain
control open or shorted,

F, IF transformer T102 misaligned or de-
fective,

G, IF amplifier tubes V3 or V4 defective,

H, Coaxial cable #4 from V12 to crystal
filter FL1 open or shorted,

I, RF Gain control wiredbackwards, or turned

down,
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14, No signal output, but noise out-
put can be heard,

Transformer T201 misaligned or defective,
No VFO injection signal at the cathode of
V12A, (Check items 31A through 31E,)
Coaxial cable connected between the band-
pass and driver plate circuit boards, open
or shorted,
First IF amplifier tube V3 defective,
Second receiver mixer tube V12A defective,
No heterodyne oscillator injection signal at
the cathode of V11, (Checkitems 33A through
331.)
First receiver mixer V11 or RF amplifier
V10 defective, Also check item 4A,
Coaxial cable connected between relay RL1
and the driver plate circuit board, open or
shorted,

I. Relay RL1 wired incorrectly,

J. Bandpass filter T202 defective,

K, Crystal filter FL1 defective,

NOTE: One filter terminal may normally havea

3 Q to 5 © resistance to ground,

15, Audio output with signal, but
weak,

Low B+ supply voltage,

Coils ondriver plate, driver grid, and heter-
odyne oscillator circuit boards misaligned,
Check items 4A, TA, 13A through 13I and
14A through 14K,

RF Gain control is partially counterclock-
wise or wired incorrectly,

Receiver tends to be unstable,
oscillates, (Receiver noise may
be extremely high, or many
"birdies" appear across tuning
range,

RF driver and IF circuit board mounting
hardware not tight, or lockwashers left out
between the chassis and circuit boards,
Antenna transmission line open or shorted,
or has high SWR,

Supply voltage too high, (Checkitems 6A and
6B.)

Transmitter cutoff bias too low (V6 and V7),

Sideband reception reversed or
highly distorted,

Carrier generator crystals Y1 and Y2 inter-
changed,

CW carrier generator crystal Y3 inter-
changed with either Y1 or Y2,

Leads reversed at lugs 13 and 17 on the
Mode switch,

Check VFO shifter adjustment,
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18, S-Meter inoperative, indicates A, Leads connected to the meter arereversed,
backwards, is inoperative in B. Improper wiring of Meter switch,
some Meter switch positions, C. Meter Zero control improperly adjusted,
does not zero, or zero shiftson D, One of the following resistors is a wrong
some bands. value: R103, R105, R106, R107, R110, or

R115.

NOTE: When transmitting, the E. First or second IF amplifier tubes (V3 or
meter may rest below zero in V4) defective,
the ALC position without harm, F. AVC line shorted to chassis,

G. Lugs 4, 8, or 12 of relay RL2 wired wrong,

H, V19, wrong type.

1. Heterodyne oscillator coils improperly set,
Readjust (see steps on Page 116),

J. Defective Meter switch,

19, No screen voltage at driver A, Relay RL2 not energized, Check items
tube V7, 34A through 34C, and 35A through 35H.

B. Lugs 3, 7, and 11 of RL2 connected incor-
rectly,

20, Bias voltage does not shift to A, Check item 19A,
operating levels in transmit B. Lugs 2, 6, and 10 of relay RL2 wired wrong,
conditions, . Bias Adjust control set improperly.

21, No RF output from final, re- A, No high voltage B+ at the plates of final
gardless of Mode switch posi- amplifier tubes V8 and V9,
tion, B. RF choke L901 open,

C. Lugs 8 and 12 of relay RL1 wired wrong,

D. Bias voltage too high at the grids of V8 and
V9. (Check items 20A through 20C,)

E. Final controls not adjusted properly.

F. Final amplifier tubes V8 and/or V9 de-
fective,

G. Rotor in switch on driver plate circuit
board, -or final tank switch, 180 degrees
out of rotation,

H. Final knobs or shafts loose,

22, No RF output from driver re- A. No B+ voltage at the screen of V7, (Check
gardless of Mode switch posi- items 19A and 19B,)
tion, (Second transmitter mixer B. RFCB801 open,
appears to be OK,) C. Bias voltage at grids of V8 and V9too high,
(Check items 19A, 20B, and 20C.)

D, Coils on the driver plate and grid circuit
boards misaligned,

E. Driver Preselector control not adjusted
properly.

F. Driver tube V7 defective,
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23. Low relative power reading. MIC/CW Level control set too low,

Transceiver not properly tuned.
Antenna shorted, or too low impedance,
Improper voltages to V8 or V9,

24, High relative power reading,

Antenna too high impedance.
Open-circuited antenna,

25, No RF output from second
transmitter mixer, regardless
of the Mode switch setting,
(First transmitter mixer ap-
pears to be OK.)

Check items 5A through 5C, 19A, 19B, 22D,
and 22E,

No heterodyne oscillator injection signal
at cathode of V6, (Check items 33A through
33K.)

Coaxial cable connected between the band-
pass and driver plate circuit board open or
shorted,

Second transmitter mixer tube V6 defective,
Check item 25B.

. No output from first transmit-

ter mixer regardless of the
Mode switch position, (First
IF amplifier appears to be OK,)

Check items 19A, 19B, 20B, 20C, 22D, and
22E,

No VFO output signal to cathode of V5
(pin 7).

First transmitter mixer tube V5A defective,
Bandpass filter T202 defective,

No RF output from first IF
amplifier, regardless of the
Mode switch position, (Isola-
tion amplifier output appears
to be OK.)

Check items 14A, 14C, 14D, 14K, 19A, and
19B,

No RF output from isolation
amplifier, regardless of the
Mode switch position,

Check items 20B and 20C,

Resistors R18, R19, R23, R24, R937, and/or
R938 wrong value,

Transformer T1 misaligned or faulty,
Isolation amplifier tube V2 defective.
Carrier oscillator not operating, (Check
items 30B through 30E, and 31B through
31E,)



https://www.manualsplus.com/

HEA’I“HKIT’

Page 147

SYMPTOM POSSIBLE CAUSE

29, No RF output with the Mociué\‘\

switch in USB or LSB, but
output in Tune or CW pos1t1ons
OK.

Ao
B

oV

oM

—
.

Check items 10C, 10D, 10E, 20A, and 25A,
No carrier injection signal to balanced
modulator, (Check items 30B through 30E
and 31B through 31E,)

Balanced modulator diodes CR1 throu
CR4, installed improperly,\\wrong type‘ﬁ
defectlve.
Coaxial cable #3 connected to the MIC/CW
Level control open or shorted.

Wafer 1F or 1R of the Mode switch wired
incorrectly,

MIC connector wired wrong,

Speech amplifier tube V1 defective,
Microphone defective,

MIC/CW Level control defective,

R ——

30. No RF output with the Mode
switch in Tune or CW, but
output in LSB or USB OK,

Check items 19A, 19B, 20C, 29B, 30C,
30D, and 30E.

MIC/CW Level control defective,

Rear wafer of Mode switch wired wrong,

31, No carrier oscillator injection
signal with the Mode switch
in Tune or CW positions, but
LSB and USB output OK,

H U o wp

Check items 19A and 19B,

CW crystal Y3 improper frequency or
defective,

Lugs 1, 5, and/or 9 of the Mode switch
wired incorrectly,’

Incorrect wiring of Mode switch wafers
1F or 2R,

Tube V16 defective,

32, No carrier oscillator injection
signal with the Mode switch in
either LSB or USB positions,
Tune and CW output OK,

w >

o I .U @]

Check items 19A and 19B,

Coaxial cable from IF circuit board to
modulator circuit board shorted,

USB crystal Y1, or LSB crystal Y2, im-
proper frequency or defective,

Capacitors C4 through C8, C16 and C17,
wrong value,

Resistors R6 through R9, or R11, wrong
value,

Tube V16 defective,
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SYMPTOM

33. Very low output in USB or

LSB modes,

POSSIBLE CAUSE

T1 not aligned,
Microphone output level too low,
Tube V1 defective,

No VFO injection signal at cath-
odes of V5 or V12,

Check items 54, 5B, and 5C,
Tube V20 defective.

. VFO frequency does not shift

properly with Mode switch in
various positions.

Check items 2A, 2B, 2C, 5A, 5B, 5C, 30B,
30D, 31C, 32D, and 32E,

Mode switch wafer 1F wired incorrectly.
Resistor R306 or R307 wrong value,

No heterodyne oscillator injec-
tion signal at cathodes of V6
and V11,

Check items 54, 5B, and 5C,

One of the crystals Y501 through Y508 de-
fective, depending on the band being used,
Coaxial cable from heterodyne oscillator
circuit board to bandpass circuit board,
open or shorted,

Capacitors C208 or C223 wrong value,
Tube V19 defective or wrong type,

Coils L601 through L608 misaligned or
faulty,

Capacitor C604 wrong value,

No 150 V B+ voltage to the heterodyne
oscillator circuit board,

Rotors reversed 180 degrees in the switch
wafer on the crystal or heterodyne oscil-
lator circuit boards,

Relays RL1 and RL2 do not
energize with the Mode switch
in the Tune position,

Tube V12B defective,
Relays RL1 or RL2 defective,
Wafer 2F of Mode switch wiredincorrectly,

Relays RL1 and RL2 will not
energize with Mode switch in
1LSB or USB, and Function
switch in VOX position,

Check items 10C, 10D, 28G through 28J,
35A, 35B, and 35C,

VOX SENS control improperly adjusted,
Tube V17A defective or wrong type.

Diode D201 wrong type or installed back-
wards,

Zener diode D202 installed backwards or
defective,

Function switch wired incorrectly. Check
the white-red-red wire to lug 3,

Anti-Trip control set too high,
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SYMPTOM POSSIBLE CAUSE

39. Relays energize and stay ener- A. Check items 37D, and 37E,
gized regardless of VOX Sens B. PTT switch on microphone stuck closed or
control setting, shorted,
C. Key closed.
D. C213 defective,
E. V12 defective,
F. Low B+, at 250 VDC instead of 300 VvDC,
40, Transmitter tends to be un- A, Final and/or driver neutralization not

stable, proper,

B. Mounting hardware for Modulator and RF
driver circuit board not tight, Lockwashers
between circuit boards and chassis left out,
Check items 16C and 16D.

Coils L802 through L805 and/or L801 mis-
aligned.

Antenna impedance wrong.

Coil shield cover loose or missing,

Ground clips for tube shields bent out,
Hardware loose on sockets V8 and V9,
Excessive lead lengths of components
around V8 and V9,

cEean D0

.

41, Receiver has slow recovery A, Diode D101 defective,
from transmit condition.
42, Output falls off, A. Excessive heat due to restricted air circu-
lation,

B. Incorrect bias setting,
C. Improper load to RF output,
D. Gassy 6146 tubes,
E. Tube VT weak.

43, Zero setting of main tuning 100 kHz calibrator is not set exactly at
dial changes considerably from 100 kHz,
band to band, B. Heterodyne oscillators not properly tuned.

e
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VFO TROUBLESHOOTING

A tube adapter may be usedtocheck"in circuit”
voltages present at tube V20 in the VFO, Other
than this, it will normally be necessary toremove
the VFO chassis from the main chassis, In-
structions follow for removing and replacing the
VFO and circular dial assembly as a unit,

VFO ASSEMBLY REMOVAL
( ) Remove tube V19 from its socket,

( ) Unplug the coaxial cable from the VFO out-
put socket,

( ) Unsolder the bias, B+ and filament wires
from the Bias, B+, and Fil terminals onthe
back of the VFO chassis,

( ) Turn the Main Tuning dial at least one-
quarter turn from one end of its scale, and
pry the knob from the Main Tuning dial.

( ) Remove the 6-32 nuts andlockwashersfrom
the spade bolts which hold the VFO chassis
to the main chassis,

( ) Work the VFOchassis upward untilthe spade
bolts are out of their slots,

( ) Turn the VFO chassis counterclockwise
(viewed from the front panel) so that the
trimmer side is down,

( ) Carefully work the VFO to the rear andup-
wards until the shaft of the tuning capacitor
is free of the knob assembly and the circular
dial is out of its slot, CAUTION: The flexible
spline will fall when the VFO shaft is re-
moved. Take care that it is protected and
does not get dirty.

( ) Tack solder extensions to the power wires
that were removed from the back of the VFO
chassis; tape the joints to avoid short cir-
cuits. Connect and solder the extensions to
the appropriate terminals on the removed
VFO chassis,

( ) Use a clip lead or wire to ground the VFO
chassis to the main chassis.

( ) Turn the power on and test the unit in
operation,

VFO ASSEMBLY REPLACEMENT

To replace the VFOchassis, remove and discard
the temporary power extension wires and, in
reverse order, perform the steps detailed for
chassis removal, Take care to checkthe follow-
ing points:

A, That the VFO shaft is centered in its
hole,

B. That the power wiring is reconnected |
properly (white-gray to BIAS: orange
to B+; brown to FIL),

C. That the mounting hardware is tightened
after the VFO is positioned.

D. That the circular dial properly clears
the pushbutton.

E. That the flexible spline is clean, lub-
ricated, and replaced properly with
respect to the flat on the VFO shaft,

F. That the dial does not wobble after
replacement of the Main Tuning knob.
If it does, remove the knob, rotate it
a quarter turn, and replace the knob,



https://www.manualsplus.com/

VFO Troubleshooting Chart

SYMPTOM POSSIBLE CAUSE

1, Output low (after calibration). . Tube V20 weak,
Turn the Main Tuning dial to 300 and tune

the top core of coil FM for maximum VFO
output,

2, Output high, Resistor R221 not soldered to point F on the
bandpass circuit board,

Core of VFO coil turned to wrong end, It
should be approximately 1-3/8" below the
end of the coil.

3. No output, Q942 connected backwards,

Q941 connected wrong,

Lugs of C950 touching the chassis,
Output cable shorted,

4, VFO shifter does not work, CR941 reversed.

5. Microphonics generated by tapping Bend the leads of, or reposition, the two
VFO chassis, 56 pF disc capacitors so their surfacesare

separated more than 1/8".

Component leads too long, permitting vibra-

tions or motion,

VFO RF TROUBLESHOOTING

Figure 1-21 shows the AC, DC, and RF voltages Follow the same step-by-step procedure as out-
to be expected in the VFO. These measurements lined for the other parts of the Transceiver, Look
were made with an 11 megohm input voltmeter for poorly soldered joints, stray bits of wire or
and, in the case of RF voltages only, a Heathkit solder, and component leads improperlytouching
RF probe, RF voltage measurements were made each other or the chassis,

at 3700 kHz, LSB, receiving, with VFO output

open circuited. RF voltages may vary 25%.
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SPECIFICATIONS

RECEIVER

SenSitiVitYl..l.....l....’...!.l.

Selectivitys . o & ¢ o ¢ ¢ s s v cccanovsens

Inputooto-ucoo.unoco'oc'.:l.co.

Outputlmpedance..oo-..oooooc.o.oo
POWGI‘OUtPUt......-...--.-o.ooo-

Spurious ResSponsSe., o« « o o ¢ s s s s s ess o

Less than ,5 microvolt for 10 dB signal-plus-
noise to noise ratio for SSB operation,

2.1 kHz minimum at 6 dB down, 7TkHz minimum
at 60 dB down (3,395 MHz filter),

Low impedance for unbalanced coaxial input,
8 Q speaker, and high impedance headphone.
2 watts with less than 10% distortion,

Image and IF rejection better than 50 dB.

TRANSMITTER

DC Powermlettncn.oloo'ool.nocco

RFPOWGI‘ Olltputtnoootooono.-onco

OUtPUt ImpedanceO L] L] L] L] . . e % 2 & 0 0 % 0 0 4 -
Oscillator Feedthrough Or Mixer Products, .
Harmonic Radiation, ,

Transmit-Receive Operation, . « ¢« o ¢ o oo

HEATHXIT®

SSB: (A3J emission) 180 watt P.E.P. (normal
voice, continuous duty cycle).
CW: (Al emission) 170 watts (50% duty cycle).

100 watts on 80 through 15 meters; 80 watts
on 10 meters (50 Q nonreactive load),

50 Q to 75 @ with less than 2:1 SWR,
55 dB below rated output,

45 dB below rated output,

SSB: PTT or VOX,

CW: Provided by operating VOX from a keyed
tone, using grid-block keying,

153
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e e

CW Side-Tone, « « o s o o

5 0 8 0 8 8 8 o 8 0

Microphone Requirement, , , . ... .cc
Carrier SUPPI'QSSiOH. e & o 8 © 0 s 0 0 e s 0

Unwanted Sideband SuppressSion. ¢ ¢« « ¢ ¢ o

Emissions not possible or not recommended,

Third Order Distortion, + o « ¢« « s s s e oo

RF Compression (TALC*), . « .«

e s 0 00

GENERAL

Frequency COVErage, o« o o« o s s s o s ess s

Frequency Stability. L] L ] . L ® o 8 8 8 0 0 v

Modes Of Operation. * . . . . ® & o 9 0 s 5 0

Dial Calibrationl * . L] . . * e ® 8 5 @ & B 0 0
Calibration, , ¢« v ¢« v ¢« © s e oo oo sesecos
Bandspread. . . « . ¢« v e v evscotsorsasns

Audio Frequency Response, . . o voe v v 00 o v

Front Panel ControlS, o « ecee o oo oo oo os

*Triple Action Level Control™

Internally switched to speaker or headphones,
in CW mode, Approximately 1000 Hz tone.,

High impedance with a rating of -45 to -55 dB, |
45 dB down from single-tone output,

45 dB down from single-tone output at 1000
Hz reference,

A0, A2, A3b, A4 through A9, FO through F9,
and PO through P9,

30 dB down from two-tone output,

10 dB or greater at ,1 mA final grid current,

3.5 to 4,0; 7.0 to 7.3; 14.0 to 14,5; 21,0 to 21,5;
28,0 to 28,5; 28,5 to 29,0; 29,0 to 29.5; 29,5 to
30,0 (megahertz),

Less than 100 hertz per hour drift after 30
minutes warmup from normal ambient conditions,
Less than 100 Hz for +10% line voltage vari-
ations.

Selectable upper or lower sideband (suppressed
carrier ) and CW,

5 kHz divisions,

100 kHz crystal,

28 revolutions for 500 kHz,
350 to 2450 Hz.

Main tuning dial,

Driver tuning and Preselector,
Final tuning,

Final loading,

Mic and CW Level control,
Mode switch,

Band switch.

Function switch,

Meter switch,

RF Gain control,

Audio Gain control,
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Side COntrOlS. ® 8 & o s ¢ e 0 8 8 0 000 s e

Internal ContrOISo ® ® 8 8 ¢ ¢ 5 0 8 s 08 00 00

Tube Complement, . + ¢« « o ¢ cooocosons

DiOde Complemento e @ o & & o @ v s s 00 0 s 00

TranSiStorSOOolloooooo..oncoo.oc.

Rear Apron Connectors. .. ..eeeeeeoeens

Meter Zero control,
Bias Adjust,

VOX Sensitivity,
VOX Delay,
Anti-Trip,

Carrier Null (control and capacitor).
Neutralizing,

Crystal calibrator,

VFO trimmer,

VFO shifter.

OA2 Regulator (150 V),

6AU6 RF amplifier,

6AU6 1st receiver mixer,

6AUS6 Isolation amplifier,

B6AU6 1st IF amplifier,

6AU6 2nd IF amplifier,

6BN8 Product detector and AVC,

6AU6 VFO Amplifier,

6CB6 2nd transmitter mixer,

6CL6 Driver,

6EA8 Speech Amplifier and cathode follower,
6EAS8 1st transmitter mixer,

6EA8 2nd receiver mixer and relay amplifier,
6EA8 CW side-tone oscillator and amplifier,
6GW8 Audio amplifier and audio output,

12ATT7 Heterodyne oscillator and cathode fol-
lower,

12ATY7 VOX amplifier and calibrator oscillator,
12AUT Sideband oscillator,

6146 Final amplifiers (2).

6 Germanium Diodes: Balanced modulator, RF
sampling, and crystal calibrator harmonic gen- -
erator,

9 Silicon Diodes: ALC rectifiers, anti-trip recti-
fiers, and DC blocking,

1 Zener Diode: cathode bias,

MPF-105 FET-VFO,
2N3393 Voltage regulator,

CW Key,

8 Q output.

ALC input,

Power and accessory plug,
Antenna,

Spare.
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Power Requirements, . + o« ¢« ¢ ¢ e ssesses 700 to 850 volts at 250 mA with 1% maximum
ripple. :
300 volts at 150 mA with ,05% maximum ripple, _
-115 volts at 10 mA with ,5% maximum ripple, |
12 volts AC/DC at 4,76 amps, ’

Cabinet DimensionS, . « « ¢ o ¢ seseosaoe 14-13/16" wide x 6-5/16" high x 13-3/8" deep. |
Netweightccoaon.cooonoo..c.colo 17-1/21bS.

Equipment Used To Prepare
SpecificationS, « « « s« o o s s o s s s 0o Heath HN-31 "Cantenna,"

Heath SB-610 Monitorscope,

Heath IM-11 VTVM,

Heath MM-1 VOM,

Heath IG-72 Audio Generator,

Heath HDP-21A Microphone,

Hewlett- Packard Electronic Counter,
Model 52461L.

Tektronix Oscilloscope, Model 581A,

Hewlett- Packard Signal Generator, Model 606A,

Panoramic Radio Products Inc,, '"Panalyzor,"
Model SB-12A,

Boonton RF Voltmeter, Model 91-CA,

Dynascan Digital Voltmeter, Model 111,

The Heath Company reserves the right to discon-
tinue instruments and to change specifications at
any time without incurring any obligation to
incorporate new features in instruments pre-
viously sold.
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CIRCUIT DESCRIPTION

Refer to the Block Diagram (fold-out from Page
152) and to the Schematic (fold-out from Page
189) while reading the Circuit Description,
Small sections of the Schematic are also in-
cluded in this Description to make the cir-
cuits easier to follow,

Note that the receiver circuits are across the
bottom, and the transmitter circuits are across
the top of the Schematic and Block Diagrams,
Also, several of the circuits that are used for
transmitting are also used for receiving (such
as the crystal filter and the first IF amplifier),
These circuits, which are shown in both the
transmitter and receiver portions of the Block
Diagram, are identified in the Block Diagram by
dotted lines,

Each rotary switch wafer is identified by the
front panel name of the switch, and by a letter-
number designation that shows the position of
that wafer in the switch. See Figure 2-1,

HEATHKITY

Letter-number designations for the resistors,
capacitors, coils, etc,, are placed in thefollow-
ing groups;

0- 99 Modulator circuit board,
100-199 IF circuit board,
200-299 Bandpass circuit board,
300-399 Audio circuit board,
400-499 RF driver circuit board,
500-599 Crystal circuit board,
600-699 Heterodyne oscillator circuit board,

"700-799 Driver grid circuit board,

800-899 Driver plate circuit board,
900-999 Chassis and VFO,

BAND 2F

FRONT PANEL WAFER NUMBER F = FRONT SIDE

NAME OF SWITCH WITH SWITCH VIEWED OF WAFER:
FROM FRONT PANEL. R = REAR SIDE
OF WAFER.
Figure 2-1
157
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TRANSMITTER CIRCUITS

The chart in Figure 2-2 lists the various fre-
quencies that will be found throughout the trans-
mitter on eachband, The transmitted lower side-
band frequency of 3,895 MHz, modulated with a
1400 hertz audio tone, which is shownon the first
line, will be used when tracing through the
transmitter circuits. The other frequencies re-
ferred to in the Circuit Description will also be
found on the first line,

VOX AMPLIFIER (Figure 2-3)

The Transceiver canbe switchedfrom receive to
transmit by either the VOX (voice operated
transmit) or the push-to-talk method, The VOX
circuit works in the following manner,

The audio signal from the microphone is coupled
through speech amplifier V1A and capacitor C9
to the VOX Sensitivity control, From the arm of
this control the signal is coupled through resis-
tors R213 and R214 to the grid of VOX amplifier
V17A, The signal is amplified in V17A, It is
then coupled through capacitor C211, rectified by
diode D201, and applied torelay amplifier V12B,
which actuates the transmit-receive relays,
V12B is biased to cutoff by zener diode D201 in
the cathode circuit, When the grid voltage over-
comes the cathode bias, the tube conducts,

CARRIER
OSCILLATOR
(3393.6 kHz plus
1400 Hz mod-
ulation),
CRYSTAL
FILTER

AND IF
FREQUENCIES

VFO
FREQUENCY
(BETWEEN

5 AND 5.5)

3.5to 4

7Tto1.3

14 to 14.5
21 to 21.5
28 to 28.5
28,5 to 29
29 to 29.5
29,5 to 30

.
o
<

-
W QO O W DN WO

O'IU'IO'IU'I.U'IU'IU'!U'I

In the PTT and Calibrate positions of the Function
switch, and in the CW position of the Mode
switch, the lead fromthe VOX Sensitivity control
to the grid of V17A is connected to ground, This
keeps stray microphone signals from activating
the VOX circuit during PTT and CW operation,
or during calibration,

RELAY AMPLIFIER (Figure 2-4)

Relay amplifier V12B is held in cutoff during
receive operation by the positive voltage that
is maintained at its cathode by zener diode
D202, V12B is made to conduct for transmit op-
eration by the VOX voltage at its grid, or by
the push-to-talk switch on the microphone
which shorts the cathode toground, (The cathode
of V12B is also shorted to ground by wafer 2F
of the Mode switch in the Tune position.)
Diode D201 rectifies the audio signal from the
VOX amplifier so that a positive voltage ap-
pears at the grid of relay amplifier V12B, The
positive voltage at the grid causes the relay
amplifier to conduct, and the plate current of
V12B causes relays RL1 and RL2 to close and
place all circuits in the transmit mode of opera-
tion,

The VOX hold-in time is adjusted by varying the
discharge time for capacitor C213 with the VOX
Delay control,

SIGNAL FRE-
QUENCY AT
BANDPASS
FILTER
(BETWEEN
8.395 AND

HETERODYNE
OSCILLATOR
FREQUENCY
(CRYSTAL
FIXED)

12,395
15,895
22.895
29.895
36,895
37,395
37,895
38,395

TRANSMITTED
SIGNAL
FREQUENCY

All frequencies are in MHz,

Figure 2-2
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INPUT SIGNAL
(AMPLIFIED MICROPHONE
SIGNAL FROM VIA)

c2ti
V17A
vox 172 12AT7 02
SENSITIVITY VOX AMPLIFIER ey
TO RELAY
2 .o Ia) Ja
\J\/\r—( [ AMPLIFIER
1 Lesoz R2/3 bool V128
|
FUNCTION
TO vi7T8
CALIBRATOR
(10) ® ®
CAL
MODE
2F
(O
= O v v
o TO TONE TO ANTI-TRIP
18) AMPLIFIER V158 CIRCUIT
Figure 2-3
TO MIC SOCKET
[ /
GRAY / N ~ TO MUTING
7 NETWORK AND
‘ TRANSMIT- RECEIVE Vidaa
/ A
-l B o RL 2 RELAYS ol
FROM czv  V12B | a A 13 Reo -
/2 6EA8
VITA RELAY | { -
AMPLIFIER » 1 13+14 .
/ : ! 14
1 o GRAY t O
! |c904
1
.02
R2I9
l.o 470K
23
Figure 2-4

e e ——
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ANTI-TRIP CIRCUIT (Figure 2-5)

The anti-trip circuit is used inthereceive mode
of operation to keep the speaker signals from
activating relay amplifier V12B.

An audio signal is coupled through capacitor
C305 from audio power amplifier V14B to the
Anti-Trip control, This audio signal is then
coupled through isolationresistor R25and recti-
fied by diodes D1 and D2, resulting ina negative
DC voltage across capacitor C25 and resistor
R16, This negative voltage is then coupled
through resistor R27 to diode D201 as backbias,
where it cancels out the voltage from the VOX
amplifier, Thus, with no positive voltage at its
grid, relay amplifier V12B remains cut off, and
the relays remain in the receive position,

SPEECH AMPLIFIER AND
CATHODE FOLLOWER (Figure 2-6)

The audio signal from the microphone is coupled
directly from lug 1 of the Microphone socket
through resistor R931 to the grid of speech
amplifier V1A, Lug 2 of the Microphone input

socket is returned to ground through the push-
to-talk switch on the microphone, The cathode
of relay amplifier V12B is also connected to
lug 2 so it will be returned to ground when the
push-to-talk switch is depressed, to operate
the transmit relays.

Capacitor C1, at the grid of V1A limitsthe high
frequency response of this stage and bypassesto
ground any RF signals present at this point,
The amplified signal from the plate of V1A is
coupled through capacitor C9 to the Microphone
Level section of the Mic/CW Level control and
also to the VOX amplifier circuit,

The setting of the Microphone Level control
determines the amount of modulation since it
adjusts the amount of speech signal that is
coupled through cathode follower V1B to the
balanced modulator circuit, For LSB and USB
operation, V1B grid resistor R12 is returned to
ground through wafer 1F of the Mode switch
and contacts 6 and 10 of relay RL2, When the
Mode switch is in the Tune or CW position,
cathode follower V1B is cut off by a bias volt-
age that is supplied to it from the junction of
bias voltage divider resistors R308 and R309,
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TO RELAY COILS
1/2 6EAB
RELAY
INPUT SIGNAL AMPLIFIER ~
FROM MICROPHONE /
(THROUGH VviA  ———g
AND VITA)
D202
15V
c305
=— T.oz
FROM RECEIVER
POWER AMPLIFIER
Vi4B
Figure 2-5
»
TO VOX g
TO MODE CIRCUITS R4
- * * AAA— B+ 300
SWITCH IR o) +IC/2 4700
ook, 67 C);_ T ViB
V1A [ - l /2 BEAB
172 6EA8 \ —— CATHODE
F R
SPEECH 02 OLLOWE
AMPLIFIER 150 K -
M 4 / ’
R931 S5 \cr/ d_____
1O MIC/CW e oo \ iy
2 22K LEVEL {g N TO
e, -2 BALANCED
3 RI2 %/3 MODULATOR
- c/ T = M 2000
MIC
500
INPUT oF =
TO THE - - TO MODE 1F
CATHODE OF AND BIAS SUPPLY
vizB
AND MODE 2F
Figure 2-6
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Figure 2-7

CARRIER OSCILLATOR (Figure 2-7)

The carrier oscillator consists of two Colpitts
crystal oscillators. These oscillators supply
an RF signal to the balanced modulator for
transmit operation, and a heterodyne signal to
product detector stage V13 for receive opera-
tion, Tube V16A and crystal Y1 (3396.4 kHz)
serve as the USB (upper sideband) carrier
oscillator, and tube V16B with crystals Y2
(3393.6 kHz) and Y3 (3395.4 kHz) acts asthe LSB
(lower sideband) and CW carrier oscillator,

The desired carrier oscillator, V16B for the
transmitted frequency being used in this De-
scription (3393.6 kHz), is placed in operation by
wafer 1R of the Mode switch which connects
its plate circuit to B+. Wafer 2R of the Mode
switch connects the proper crystal to the grid
of V1i6B: Y2 for LSB operation and Y3 for
tune or CW transmit operation,

When the Mode switch is in the CW position, B+
is connected through part of relay RL2 toeither
Vi16A (for receive) or V16B (for transmit),

For receiving CW signals, lugs 9 and 1 of relay
RL2 place tube V16A and crystal Y1 in operation,
For transmitting CW, lugs 9 and 5 of relay
RL2 place tube V16Band crystal Y3 inoperation,

When receiving CW signals, the receiver is
automatically tuned 1 kHz below the incoming
signal (this signal is zero beat against your
transmitting frequency) by V16A and crystal
Y1, which are used as a BFO {beat frequency
oscillator). This generates a 1000 Hz audible
signal, When transmitting, tube V16B and crys-
tal Y3 cause the output signal of the Transceiver
to be at the same frequency as the incoming sig-
nal from the other stations.
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CARRIER
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CAPACITCR ™
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INPUT  SIGNAL
FROM

TO
MODE S?ERIER OSCILLATOR
2F
Figure 2-8

BALANCED MODULATOR (Figure 2-8)

Diodes CR1, CR2, CR3, and CR4, are connected
in a ring type balanced modulator circuit, When
the audio signal from cathode follower V1B and
the RF signal from carrier oscillator V16 are
applied tothis balanced modulator, two additional
frequencies are produced: one is equal to the sum
of the audio and carrier frequencies; and the
other is equal to the difference between them,
These sum and difference frequencies are the
upper and lower sidebands; and only these
upper and lower sideband signals appear at the
output of the balanced modulator circuit,

The 3393.6 kHz LSB carrier oscillator signalis
applied through capacitor C16 and across 2
bridge circuit that consists of the Carrier Null
control, resistors R15 and R17, anddiodes CR1,
CR2, CR3 and CR4 of the modulator diode ring.
The carrier signal isbalanced out by the Carrier
Null control and the Carrier Null capacitor; so
there is no output signal from this circuit (until
audio signal is applied).

The audio signal that is coupled to diodes
CR1, CR2, CR3, and CR4 from cathode follower
V1B unbalances the modulator at an audio rate,
causing the sum and difference sideband fre-
quencies to appear at the output of balanced
modulator transformer T1, Whenno audio signal
appears at the input, there is no output signal
from the balanced modulator circuit, Capacitor
C15 is an RF bypass,

When the Mode switch is turned to the CW or
Tune position, wafer 2F connects one side of the
diode ring to ground. This ground connection un-
balances the nulled circuit and the unbalance
causes an RF output signal to be produced at
the secondary of balanced modulator transfor-
mer T1. This signal is then coupled throughca-
pacitor C22 to isolation amplifier V2. The sec-
ondary of transformer T1 is tuned to the CW
carrier frequency,
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RI9

150

V2

6AUG
ISOLATION
AMPLIFIER

e s

INPUT SIGNAL
FROM THE —C"'zl -
BALANCED 24
MODULATOR
/?24_
47?\1
005
10 ALS T %os ¥
— o B+
AND MODE 1R THROUGH R937
AND RL2

CONTACTS 7AND

Figure
ISOLATION AMPLIFIER (Figure 2-9)

Both the sideband and CW signals from the
balanced modulator circuit are coupled through
capacitor C22 to the cathode of isolation ampli-
fier V2, which operates as a grounded grid ampli-
fier, V2 isolates the balanced modulator circuit
from the crystal filter, and provides proper
impedance matching to the crystal filter, The
gain of isolation amplifier V2 is varied by the
ALC (automatic level control) voltage that is
connected to its grid circuit through resistors
R21 and R22, The complete ALC circuit will be
described later under the heading ALC Circuit,

When transmitting, the output of V2 is coupled
through capacitor C506 to the crystal filter, In
the CW mode of operation, the gain of V2 is
controlled by the CW section of the Mic/CW
Level control, This control supplies a variable
negative bias to the grid of V2 through wafer
1R of the Mode switch and resistors R22 and R21,

B+ is suppliedtothe screenof V2in the transmit
mode only, through resistor R937 and contacts
7 and 11 of relay RL2,

CRYSTAL FILTER (Figure 2-10)

Crystal filter FL1 has acenter frequency of 3395
kHz and a usable bandwidth of 2,1 kHz (3393.95
kHz to 3396.05 kHz at the 6 dB points), See
Figure 2-10. This filter, in the LSB mode of
operation, passes only the sum frequencies

65{”
L 2 FL ST
] i_ TO 21 IF
001 ¢ 3395 (_‘l”, AMPLIFIER
KHZ .001 v3
CRYSTAL R929
— FILTER 2000
€23 =
.02 co
5 PF
TO Vi2A
SECOND RECEIVER
MIXER

2-9

(the 3393,6 kHz carrier frequency plus all the
audio frequencies from 350 to 2450 Hz), which
contain the upper sideband intelligence, The
carrier frequency itself isfurther reduced20dB
by the crystal filter, This attenuation plus
the attenuation of the balanced modulator gives
an ultimate carrier attenuation of at least 50
dB, (The apparent frequency discrepancy herein
sidebands and carrier is overcome later, when
the sidebands are inverted in the second mixer,)

3393.800
kHz MIN.

3396.200
kHz MAX.

S
INSERTION
LOSS -dB

]
-6

CARRIER

3393.6\

CARRIER

/ 3396.4

20

3394.100
kHz

3395.900
kHz

3391.500

3392.500 kHz

3398.500

N

3397.500 kHz

3395.000 kiz

CENTER FREQ.

Figure 2-10
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In the USB Mode, the filter passes only the dif-
ference frequencies (the 3396,4 kHz carrier
oscillator frequency minusthe audiofrequencies
from 450 to 2550 Hz); this contains the lower
sideband intelligence, In the CW Mode, a carrier
of 3395.4 kHz passes through the crystal filter
with no attenuation,

IF AMPLIFIER (Figure 2-11)

IF amplifier V3 amplifies the signal received
from crystal filter FL1, The second IF ampli-
fier, V4, is not used in transmit operation, IF
transformer T102, which is tuned to 3,395 MHz,
acts as the plate load for V3, The output signal
from V3 is then coupled through capacitor C111
to the grid of first transmitter mixer stage V5A,
The 6.8 MHz trap is used to remove the second
harmonic of the 3.395 MHz signal,

ALC voltage is applied through lugs 8 and 12 of
relay RL2 to the grid circuit of V3 to provide
automatic level control for the transmitted sig-
nal, When the Mode switchisinthe CW and Tune
positions, the gain of IF amplifier V3 is con-
trolled by a variable DC bias appliedtoits grid,
This bias vqltage, which originates at the arm
of the Mic/CW Level control, is coupled to V3
through wafer 1R of the Mode switch, and through
lugs 8 and 12 of relay RL2,

The front panel meter, in the ALC position, is
connected in a DC bridge between the screen
and cathode circuits of V3, The metering circuits
are explained separately on Page 176 of this
Circuit Description,

OUTPUT SIGNAL

RIOZ cloe

100K
.005

v

TO FIRST
TRANSMITTER
MIXER V5A
6AUSG
FIRST IF
AMPLIFIER
CRYS TAL
FILTER 10 va
C 506 F (NOT USED
AL o WHEN
Fng > ” O 3395 O . croa, TRANSMITTING)
001 MHZ R929 02 |

10K
METER A/09
ZERO 1000

TO
METER
SWITCH

METER AV C

SWITCH

-DC
MIC/CW

Figure 2-11
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VFO (Figure 2-12)

A field effect transistor is used in a type of
Hartley oscillator circuit in the VFO, Part of
coil L941, variable capacitor C950A (the main
tuning capacitor), and fixed temperature com-
pensating capacitors are used in the frequency
determining circuits, The remaining part of coil
L941 is used for feedback to maintain oscilla-
tion,

Diode CR941 acts as a switch to add or remove
C945 from the circuit, This capacitor shifts the
VFO frequency so the output carrier - frequency
remains the same when you switch sidebands,
CR941 is switched by the polarity of the voltage
applied to its anode by contacts 16, 18, and 20
of Mode switch wafer 1F,

Capacitor C944 couples the signal to the grid of
tube V20, which amplifies the VFO signal and
couples it through T941 to the cathode of mixer
tube V5A,

The transistor in the cathode circuit of V20 acts
as a Zener diode, using the base to emitter
junction only,

FIRST TRANSMITTER MIXER (Figure 2-13)

The 3,395 MHz IF signal at the grid, and the
5,105 MHz VFO signal at the cathode, are mixed
in first transmitter mixer tube V5A to produce
sum and difference frequencies, The 8,5 MHz
sum of these two signals is coupled from the
plate of V5A through bandpass filter T202 to
second transmitter mixer V6,

The Bandpass filter T202 is tuned to pass only
those signal frequencies between 8,395 and 8,895
MHz; all other frequencies are attenuated, Only
the 8,5 MHz sum of the IF and VFO signals
falls within this frequency range, so it only is
passed on to the second mixer,

¥508 1[]1 38. 305
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First transmitter mixer V5A, second trans- ——@— INPUT SIGNAL A

mitter mixer V6, and driver V7 are cut off FROM FIRST IF TO SECOND
: L7 . VS5A AMPLIFIER V3 TRANSMITTER

during the receive mode of operation by anega- 2 BEAS BANDPASS MIXER

tive voltage that is applied totheir grids through RS oMITTER 8,505 10 ve ’

diode D301 and resistor R301, This negative MIXER 8-895 MHZ

voltage is removed for the transmit mode by
contacts 6 and 10 of relay RL2, which cause the
cathode side of diode D301 to be grounded,

HETERODYNE OSCILLATOR AND CATHODE
FOLLOWER (Figure 2-14)

Heterodyne oscidlator V19A operatesas a tuned-
plate crystal oscillator, The proper plate coil
for each band, L601 through L608, is selected
by wafer 2F on the Band switch, The output sig-

nal from the plate of the oscillator is coupled | J
through cathode follower V19B to the cathode of A 0 Viza
second transmitter mixer V6 and to the cathode FIRST SECOND

: . . . RECEIVER RECEIVER
of first receiver mixer V11, The correct oscil- To cw fogg MIXER

lator crystal for each band is selected by wafer  KevINGe4—— & V% oS oF
IR of the Bandswitch, The crystalsbelow20MHz ~ C'RV'TSy,
are fundamental types, and the higher frequency )

crystals operate on their third overtones, By ?
!
TO RECEIVER
The grid voltage of V19A can be metered at TP A‘Tcg%._-’curorr LINE
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SECOND TRANSMITTER MIXER (Figure 2-15)

The 8,5 MHz signal from the first transmitter
mixer and bandpass filter is coupled to the grid
of second mixer tube V6, The 12,395 ME4 output
from the heterodyne oscillator is coupled to the
cathode of V6. These signals are mixed inV6 to
produce the operating frequency of 3,895 MHz,

The frequency of the tuned plate circuit of
second mixer V6 is the operating frequency. All
other frequencies are attenuated,

The difference between the 8,5 MHz input fre-
quency and the 12,395 MHz heterodyne oscilla-
tor frequency results in a second mixer output
frequency of 3.895 MHz, This output signal is
coupled to the grid of driver stage V17,

The 3.5 MHz plate tuning coil, L701, is connected
across the plate tuned circuit on all bands,
Band switch wafer 3F connects the correct
amount of inductance in parallel with L701 to
tune each band, except the 3,5 MHz (80 meter)
band, which uses coil L701 only.

Tuning capacitor C421B is connected across the
tuned circuit on all bands, Band switch wafer
3R connects tuning capacitor C421A on the 3.5
MHz band only, C703 on 3,5 and 7.0 MHz

bands, and C704 on 14 MHz and lower frequen-
cies, :

DRIVER (Figure 2-16)

Driver stage VT amplifies the 3,895 MHz signal
from second transmitter mixer V6 to a level
that is sufficient to drive the final amplifiers,

The 3.5 MHz plate tuning coil, L801, is con-
nected across the plate tuned circuit on all
bands. A secondary (link) winding on L801 is
used in the receive mode of operation to
couple the received signal into the Transceiver,

Band switch wafer 4F connects the correct
amount of inductance in parallel with L801 to
tune each band, except the 3.5 MHz (80 meter)
band, which uses coil L801 only., Band switch
wafer 4R connects additional capacitance in
parallel with tuning capacitor C422B for the
80 meter (3.5 MHz), 40 meter (7 MHz), and 20
meter (14 MHz) bands,

Neutralization of V7 is accomplished by feeding
a portion of the plate signal back to the grid
through a '"neutralizing wire" capacitor to the
plate tuned circuit of the second transmitter
mixer,
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FINAL AMPLIFIERS (Figure 2-19, fold-out
from Page 171)

Final amplifier tubes V8 and V9 are connected in
parallel and function as class ABI linear ampli-
fiers, A fixed negative bias is applied to the
grids of these tubes through resistor R916
and choke L903, This bias limits zero-signal
plate current, B+ is removed from the screen
grids under receive conditions, by lugs 7 and11
of relay RL2 to reduce the plate current to
zero and cut off the tubes, RF driving voltage
is developed across RF choke L903, Plate
voltage is shunt fed through RF choke L9801,

For the LSB and USB modes of operation, the
peak driving voltage is controlled by the Mic-
rophone level control (in the grid circuit of
ViB) and the limiting action of the ALC (auto-
matic level control) voltage, This ALC voltage
is fed back to isolation amplifier V2 and IF
amplifier V3,

The output signal from V8 and V9 is coupled
through RF parasitic chokes L.904 and L902 and
through capacitor C915 to the final tuning ca-
pacitor C925 and plate tank coils L.905 and L9086,
The parasitic chokes eliminate any tendency
toward VHF parasitic oscillation,

Wafer 5R of the Band switch connects the proper
portion of the plate tank coil in the circuit for
each band by shorting out the unused section,
Wafer 5R also selects the proper combination
of final tank tuning and loading capacitors for
each band,

Neutralization of the final amplifier is accom-
plished by feeding a portion of the plate signal
back to the grid through neutralizing capacitors
C913 and C914, and across C801 in a bridge
circuit,

The output signal from the final tank coil is
coupled through lugs 8 and 12 of relay RL1
to the Antenna socket,
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ALC CIRCUIT (Figure 2-17)

The ALC (automatic level control) bias voltage
is developed from a small portion of the signal
in the final amplifier stage, This signal is then
rectified, filtered, and fed back to the preceding
stages to adjust their gain automatically, as
needed, ALC voltage assures maximum trans-
mitter output without overloading,

The ALC voltage for this Transceiver is devel-
oped in the Heath TALC *(Triple Action Level
Control) circuit, This circuit keeps the trans-
mitter from overloading, without causing the
voice peaks to be flat-topped, by compressing
the speech waveform, The triple action of this
circuit is described belowin paragraphs1, 2, and
3.

1. Any peak voltages at the grids of final tubes
V8 and V9 that drive the grids positive into
grid current will develop bursts of voltage
across resistor R916, This forms an audio-
frequency voltage that is coupled through
capacitor C911 to voltage doubler rectifiers
D902 and D903, The rectified negative output
voltage goes to the ALC line,

2. The variations that occur in the final
amplifier screen supply voltage on speech
peaks produce a varying voltage which is
coupled through capacitor C908 to rectifiers
D902 and D903, This second voltage source
produces additional ALC voltage,

3. The ALC voltage that is obtained from an ex-
ternal linear power amplifier can be applied
through the ALC connector to rectifiers
D902 and D903, With proper conditions,
this source should have predominate con-
trol, thus regulating the drive inthe Trans-
ceiver for best operation,

The rectified voltage from diode D903 is applied
to an RC network consisting of resistors R914
and R915, and capacitors C931 and C932, This
network filters the DC bias voltage, and allows
it to build up quickly and decay slowly,

From the RC filter network, the ALC voltage
is applied to the grid of isolation amplifier V2,
where it limits the output, thus reducing the
drive available to the final amplifiers, The
ALC voltage is also coupled through lugs 8
and 12 of relay RL2 to IF amplifier V3,

*Registered Trademark, Heath Company

ALC voltage is not developed for CW operation,
Adjustable bias from the Mic/CW Level control
is used instead,

TONE OSCILLATOR AND AMPLIFIER
(Figure 2-18)

The tone oscillator circuit, V15, generates a
1000 Hz audio signal that is used for CW oper-
ation only, This tone is inserted into the VOX
circuit to turn on the transmitter, It is also
coupled to the receiver audio amplifier so the
operator can monitor his transmitted signal,

Tone oscillator V15A is turned on when its
cathode is connected to ground through wafer
2F of the Mode switch, The output frequency of
V15A is determined by the phase-shift net-
work (P,E.C, #84-22) in its grid circuit, From
the plate of V15A, the 1000 Hz tone is coupled
through capacitor C315 and resistor R329 tothe
grid of tone amplifier V15B,

Tone amplifier V15B is normally cut off by a
negative bias that is applied to its gridfrom the
junction of resistors R311 and R312, When the
CW key is closed, this cut-off bias is removed
(resistor R311 is shorted out through Mode
switch wafer 1F and the key), and V15B con-
ducts,

From the plate of V15B, the 1000 Hz tone is
coupled through capacitor C311 to audio ampli-
fier V14B, The 1000 Hz tone is also coupled
through capacitor C313 and resistor R328 tothe
grid of VOX amplifier V17A, where it causes the
transmitter to be turned on,

CW OPERATION

When the Mode switch is turned to the CW posi-
tion, the following circuit changes occur:

1. Cathode follower V1B is cut off and the
arm of VOX Sensitivity control is grounded
So stray microphone signals do not reach
the balanced modulator or VOX circuits,

2. CW crystal Y3 is connected to the grid of
carrier oscillator V16B,

3. The balanced modulator circuit is unbal-
anced so it will produce an output signal
(see Mode switch wafer 2F),
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The transmitter CW signal passes through
the SSB Filter.

The drive to the final amplifiers is con-
trolled by the CW section of the MIC/CW
Level control, which adjusts the bias of
isolation amplifier V2 and IF amplifier V3,

Cutoff bias is applied to the grids of
transmitter mixers V5A and V6, and to the
grid of driver amplifier V7, through Mode
switch wafer 1F and diode D904.

7. Tone oscillator V15A is turned on,

When the key is closed, the 1000 Hz tone signal

is coupled to the VOX circuit, where it causes
the relays to be switchedto the transmit position,

The relays stay in this position for a length of
time that is determined by the setting of the
VOX Delay control,

At the same time, the key shorts out the cutoff
bias that is applied to the transmitter mixer
stages and to the driver amplifier stage, allow-
ing them to conduct and place the transmitter
on the air,

The RF output signalfrom CW carrier oscillator
V16B is coupled tothe balanced modulator stage,
The unbalanced condition of this stage causes
the RF signal to be coupledthroughtransformer
T1 to isolation amplifier V2, From V2, the signal
proceeds through the transmitter in the same
manner as the LSB and USB signals,
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Figure 2-19

SWITCHING (Figure 2-19)

Figure 2-19 shows the position and assigns an
identifying number to each of the relay sections
on the Main Schematic, The numbers will be
used in the following paragraphs to explain how
each section is used,

1. This section applies B+ voltage to the cor-
rect half of carrier oscillator tube V16
in the Tune and CW positions of the Mode
switch,

2. This section is connected to the Power and
accessory plug for external use with linear
amplifiers and other devices. The contacts
have a rating of 3amperesat117 VAC or 30
VDC,

3. These contacts apply B+ voltage to the
screens of V2, V7, V8 and V9 in the
transmit mode, and to the screen of V4,
V10 and V11 in the receive mode of oper-
ation,

4. These contacts ground the receiver cutoff
bias in the receive mode, In the transmit
mode they ground the cutoff bias that is
applied through diode D301 to transmitter
stages V5A, V6, and V7,

5. In the transmit mode, these contacts apply
ALC voltage (or CW bias) to the grid of
V3. In the receive mode they apply AVC
voltage to V3,

6. This section switches the antenna between
the receive and transmit circuits,

When the Transceiver is in the transmit mode,
a large negative bias (approximately -90 volts)
is applied through the RF Gain control and diode
D905 to the grids of RF amplifier V10 and first
receiver mixer V11, Smaller amounts of nega-
tive bias are also applied to second receiver
mixer V12A, second IF amplifier V4, and audio
amplifier V14A, The large bias is necessary at
V10 to keep the transmitter signal at the
driver plate from causing V10 to conduct on
large voltage peaks, (If this happens, spikes
will appear at the peaks of the envelope on the
transmitted signal,)

First audio amplifier V14B is cut off by the
bias voltage to quiet the receiver audio stages
when LSB or USB signals are being trans-
mitted, A negative pulse is also applied to the
grid of V14A to cut it off before the relay con-
tacts close. This is done so the switching
transients, which cause a 'popping" sound,
will not be heard in the speaker,

The negative pulse that is applied to V14B
is formed by the sudden voltage change that
occurs at the plate of relay amplifier V12B
when that stage is turned on by the VOX circuit,
This pulse is shaped by a network that con-
sists of resistors R337, R338, R339, and R340
and capacitors C320, C321, C322, and C323,
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RECEIVER CIRCUITS

NOTE: Figure 2-20 shows the various frequen-
cies that will be found throughout the Trans-
ceiver on the different bands, A received sig-
nal (lower sideband) frequency of 3.895 MHz,
shown on the first line of the chart, will be
used when tracing through the receiver cir-
cuits., The other associated frequencies used
in this Description are also shown on the first
line,
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Figure 2-20

RF AMPLIFIER (Figure 2-21, fold-out from
Page 172)

The 3.895 MHz input signal from the antenna is
coupled through lugs 4 and 12 of the antenna
relay (RL1) to the link winding of coil 1.801,
The secondary of L801, part of the Driver
Preselector capacitor, and the other compo-
nents in the driver plate tank circuit, are also
used as the input tuned circuit for RF ampli-
fier V10, From L801, the signal is coupled
through capacitor C408 to the grid of V10,

The received signal is amplified in V10, and
then coupled through capacitor C419 to first

receiver mixer V11, The plate tuned circuit of
V10 consists of coil L701, part of the Driver
Preselector capacitor, andthe other components
of the second transmitter mixer plate tank cir-
cuit,

The gain of RF amplifier V10 and firstreceiver
mixer V11 are controlled by the AVC voltage,
and an adjustable negative bias thatis coupledto
their grids from the RF Gain control,

The 8.5 MHz trap at the antenna switching relay
helps to prevent entry of very strong signals (at
this frequency) which might interfere withthe IF
circuits,
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FIRST AND SECOND RECEIVER MIXERS
(Figure 2-22)

The amplified 3,895 MHz signal from RF ampli-
fier V10 is coupled through capacitor C419 to
the grid of V11, the first receiver mixer, At
the same time, a crystal controlled 12,395 MHz
signal is coupled to the cathode of V11 from
V19B, the heterodyne oscillator cathode follow-
er. These two signals are then mixed together
in V11 and the sum and difference frequencies
are coupled to the bandpass filter,

The bandpass filter, which passes only the fre-
quencies between 8,395 and 8,895 MHz, allows the
8.5 MHz difference frequency to pass on from
V11 to the grid of second mixer tube V124,

A 5,105 MHz signal is coupled from the VFO
to the cathode of V12A, The 8,5 MHz signal at
the grid and the 5,105 MHz signal atthe cathode
are then mixed together in tube V12A and the
3.395 MHz difference frequency is coupled
through crystal filter FL1 to the IF amplifiers.
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AVC CIRCUIT (Figure 2-24)

The negative bias at the control grids determines
the amount of amplification that will be obtained
from RF amplifier V10, first receiver mixer
V11, and IF amplifiers V3 and V4, The DC bias
for these stages comes from the following two
sources: from the -DC voltage at the arm of the
RF Gain control; and from the AVC voltage.
These two voltage sources are connected to
diodes D101 and D905, which act as a diode
gate, This diode gate permits either voltage
to control the gain (of V10, V11, etc.) without
interacting with each other,

From the two diodes, the bias voltage is coupled
through resistor R412 to the grids of V10 and
V11, and through resistor R415 to the grids
of V3 and V4, Voltage divider resistors R415
and R416 cause only one half of the total
bias voltage to be coupled to the grids of IF
amplifiers V3 and V4,

AVC voltage is obtained by coupling part of the
IF signal through capacitor C112 to AVC diodes
V13A and V13B, These diodes produce a nega-
tive DC voltage at pin 1 of V13A that is pro-
portional to the signal strength, This negative
voltage is developed across resistors R124
and R117, and capacitors C110 and C124, Ca-
pacitor C124 charges quickly to the peak volt-
age so the AVC will respond quickly to keep
large signals from being distorted in V3, V4,
V10, and V11, Capacitor C110 charges more
slowly, and causes the AVC voltage to be pro-
portional to the average signal level of the re-
ceived signal, This produces a fast-attack,
slow-release AVC characteristic,

An incoming signal that produces a negative
AVC voltage that is significantly higher than
the bias voltage from the RF Gain control caus-
es the gain of V10, V11, V3, and V4 to be
reduced, This keeps the output of the RF and IF
amplifier stages at a nearly constant level
despite wide amplitude changes in the received
signal,
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Figure 2-24

PRODUCT DETECTOR (Figure 2-25)

The 3.395 MHz signal from IF amplifier V4 is
coupled to the grid of product detector tube
V13C. At the same time, the signal from car-
rier oscillator V16 is fed to the cathode of
V13C (3.3936 MHz for the lower sideband, or
3.3064 MHz for the upper sideband and CW),
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These two signals are then mixed together in
V13C, resulting in an audio output signal which
is the difference frequency between these two
signals, Capacitors C119 and C121, andresistor
R119 are connected in a filter network that by-
passes any RF signal coming from V13C to
ground, but permits the audio signal to pass
through to audio amplifier V14A,

AUDIO AND POWER AMPLIFIER (Figure 2-26)

The signal from the product detector is applied
to the AF Gain control to determine the amount
of signal that will be coupled through capacitor
C308 to the grid of audio amplifier V14A, The
audio signal is amplified in V14A and then
coupled to power amplifier V14B, Tube V14B
amplifies the signal further and supplies the
audio power through output transformer T301
to the output connectors, Capacitor C912 couples
a portion of the output back to the cathode of
V14B as negative feedback for less distortion,
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Figure 2-25

Two outputs are provided by the secondary of
transformer T301: a headphone output andan 8
speaker output, Audio power to the 8 © speaker
jack is rated at 2 watts maximum,

An audio signal is also supplied to the anti-
trip network from the plate of V14B,
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CRYSTAL CALIBRATOR (Figure 2-27)

Crystal calibrator stage V17B is connected as
a Pierce crystal oscillator, When the Function
switch is placed in the Calibrate position, the
cathode of V17B is grounded, and an accurate
100 kHz signal is connected through capacitor
C218 and diode CR201 to the antenna input of
the receiver, The harmonics of this signal are
then used for dial calibration checks,

Capacitor C220 may be adjusted to set the
crystal calibrator to exactly 100 kHz using some
standard such as WWV,

The Calibrate position of the Function switch
also connects the grid of VOX amplifier V17A
to ground to avoid accidental energizing of the
transmitter when using the crystal calibrator,
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Figure 2-27

METERING CIRCUITS

Refer to Figure 2-28,

For the transmitting mode of operation, there
are three different settings of the Meter switch:
Final Power Amplifier cathode current, ALC
voltage, and Relative Power output, In the ALC
position, in the receive mode, the meter operates
as an S-Meter,

To measure power amplifier cathode current, the
meter is connected between the cathodes of the
finals and ground, in parallel with the cathode
resistor, To read cathode current on the meter,
consider that each of the figures on the meter
scale (3, 6, 9,20, 40and 60) represents 50 mA of
current, For example, if the meter needle is at
the figure 9, it shows 150 mA of cathode current
(three 50 mA units), and the full scale reading at
60 represents 300 mA of final cathode current
(six 50 mA units),

To measure ALC voltage, the meter is connected
between the cathode and screen circuits of IF
amplifier V3, When V3 receives a signal, the
resulting current fluctuations in the cathode are
indicated on the meter, Since the ALC voltage at
the grid controls the gain of V3, the cathode
current of V3 gives a relative indication of the
ALC voltage level,

For Relative Power measurements, a small por-
tion of the transmitter output signal is developed
across resistor R912, rectified by diode CR901,
and filtered by capacitor C933, The resulting DC
voltage is then indicated by the meter,

When the Transceiver is in the receive condi-
tion, and the Meter switch is at ALC, the meter
indicates the relative strength of the received
signal in S-units, The circuit operates just as
it does when it measures ALC voltage, except
that the current in V3 is now controlled by the
AVC voltage at the grid of V3.

The meter Zero Adj control is adjustedfor a zero
indication on the meter with the antenna dis-
connected and RF Gain control at the full clock-
wise position, The decrease inplate current (due
to a larger AVC voltage) that occurs when a
signal is received by tube V3 then appears as
indications on the S-Meter,
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REPLACEMENT
PARTS PRICE LIST

The following prices apply only on purchases
from the Heath Company where shipment is toa
U.S.A. destination, Add 10% (minimum 25 cents)
to the price when ordering from an authorized
Service Center or Heathkit Electronic Center to
cover local sales tax, postage and handling, Out-
side the U,S,A, parts and service are available
from your local Heathkit source and will reflect
additional transportation, taxes, duties andrates
of exchange,

SWITCH BOARDS

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each No, Each
RESISTORS-1/2 Watt COILS AND CHOKES
1-3 .10 100 @ 40-686 .50 7 MHz
1-9 .10 1000 © 40-687 .50 14/21 MHz
1-22 .10 22 kQ 40-693 .80 28 MHz
40-688 .50 29 MHz
CAPACITORS 40-692 .80 29,5 MHz
40-685 .65 3.5 MHz
Mica 40-689 .95 3.5/7 MHz
20-130 15 12 pF 40-690 .65 14/21 MHz
20-71 15 24 pF 40-691 .95 28.5/29 MHz
20-96 .15 36 pF 45-51 .25 15 uH RF choke
20-97 .15 50 pF
20-102 .15 100 pF
20-105 .20 180 pF
20-107 .40 680 pF
SWITCHES
Disc
21-14 .10 001 pF 63-396 .90 Rotary wafer (red dot)
21-16 .10 01 uF 63-397 .85 Rotary wafer (yellow dot)
188

HEATHXKIT?
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PART PRICE
No, Each

DESCRIPTION

HARNESS-WIRE-SLEEVING

340-2 .05/ft Small bare wire
340-3 .05/ft Large bare wire
343-7 .05/ft Coaxial cable

344-21 05/ft Large red hookup wire
344-50 .05/ft Black hookup wire
344-51 .05/ft Brown hookup wire
344-52 .05/ft Red hookup wire
344-53 .05/ft Orange hookup wire
344-59 .05/ft White hookup wire
346-1 .05/ft Small black sleeving
346-2 .05/ft Clear sleeving
346-5 .05/ft Large black sleeving
CRYSTALS

404-207 4.35 12,395 MHz

404-208 4,35 15,895 MHz

404-209 4.35 22,895 MHz

404-210 4.35 29,895 MHz

PART PRICE DESCRIPTION
_No, Each '
Crystals (cont'd.)

404-211 4,35 36,895 MHz
404-212 4,35 37.395 MHz
404-213 4.35 37.895 MHz
404-214 4.35 38,395 MHz

CIRCUIT BOARDS

85-132-1 .85
85-133-1 .85
85-133-2 .85
85-133-3 .85

MISCELL ANEOUS

331-6 .10
390-147 .10
490-1 .10
490-5 .10

595-904 2,00

Crystal switch
Heterodyne oscillator
Driver grid

Driver plate

Solder

"Danger High Voltage" label

Alignment tool
Nut starter
Manual

MODULATOR CIRCUIT BOARD

PART PRICE
No. Each

DESCRIPTION

RESISTORS-1/2 Watt

1-45 .10 220

1-6 .10 470 Q

1-9 .10 1000 ©
1-90 .10 2000 ©
1-16 .10 4700 @
1-24 .10 33 kQ
1-25 .10 47 kQ
1-26 .10 100 k©
1-27 .10 150 kQ
1-35 .10 1 megohm

PART PRICE DESCRIPTION
No. Each
CAPACITORS
Mica
20-130 .15 12 pF
20-11 .15 24 pF
20-96 .15 36 pF
20-97 .15 50 pF
20-102 .15 100 pF
Disc
21-13 .10 500 pF
21-14 .10 001 uF
21-217 .10 005 uI”
21-16 .10 .01 uF
21-31 .10 02 uF
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PART PRICE
No. Each

Other Capacitors

DESCRIPTION

PART PRICE
No; Each
DIODES

56-26-1 .35
57-27 .60

MISCELLANEOUS

10-147 15

52-79 .80
434-129 .15
434-130 .15

85-127-2 2,15

IF CIRCUIT BOARD

21-29 .15 4,7 pF ceramic tubular
26-94 1.85 13 pF differential
27-34 25 .2 uF Mylar
25-115 .45 10 uF electrolytic
25-135 15 20 i F electrolytic
CRYSTALS
404-205 5,00 3393.6 kHz
404-206 5,00 3396.4 kHz
404-215 4.50 3395.4 kHz
PART PRICE DESCRIPTION
No. Each
RESISTORS
1/2 Watt
1-1 .10 47 Q
1-45 .10 220 Q
1-6 10 470 Q
1-9 .10 1000 ©
1-14 .10 3300 &2
1-16 .10 4700 Q
1-25 .10 47 kQ
1-26 .10 100 kQ
1-40 .10 10 megohm
1 Watt
1-5-1 .10 22 kQ
CAPACITORS
Mica
20-97 .15 50 pF
20-102 .15 100 pF

DESCRIPTION

Crystal
Silicon

200 © control
IF transformer
7-pin socket
9-pin socket
Circuit board

PART PRICE DESCRIPTION
No. Each o
Disc
21-13 .10 500 pF
21-14 .10 001 pF
21-217 .10 005 pF
21-31 10 .02 uF
Other Capacitors
27-34 .25 .2 uF Mylar
27-19 1.50 1 pFtubular (shape may vary)

COILS-TRANSFORMERS

40-487 .20
40587 1.25
52-73 1.35
52-79 .80

MISCELL ANEOUS

57-217 .60
85-128-3 1.55
434-129 .15
434-130 15

300 wH coil

6.8 MHz trap coil

3.395 MHz IF transformer
3.395 MHz transformer

Silicon diode
IF circuit board
T-pin socket
9-pin socket
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BANDPASS CIRCUIT BOARD

PART PRICE DESCRIPTION

No. Each
RESISTORS-1/2 Watt
1-1 .10 47 Q
1-45 .10 220 Q
1-4 .10 330 @
1-9 .10 1000 @
1-16 .10 4700 @
1-20 .10 10 kQ
1-25 .10 47 kQ
1-26 .10 100 k2
1-27 .10 150 k2
1-33 .10 470 kQ
1-36 .10 1.5 megohm
CAPACITORS
Mica
20-97 A5 50 pF
20-102 .15 100 pF
Disc
21-14 .10 .001 ¢ F
21-27 .10 005 uF
21-31 .10 02 uF

PART PRICE DESCRIPTION
No. Each

Other Capacitors

25-115 45 10 uF electrolytic
27-34 .25 .2 LF Mylar
31-36 .85 8-50 pF trimmer

COILS-TRANSFORMERS

45-51 .25 15 pH RF choke

52-65 5.90 Bandpass transformer
52-79 .80 Transformer

DIODES

56-25 3.00 Zener, 15 volt
56-26-1 .35 Crystal
57-27 .60 Silicon

MISCELL ANEOUS

404-43 5.00 100 kHz crystal
434-130 15 9-pin socket
85-129-3 2,00 Bandpass circuit board

AUDIO CIRCUIT BOARD

PART PRICE DESCRIPTION

No, Each

RESISTORS

1/2 Watt

1-3 .10 100 ©

1-4 .10 330 @

1-9 10 1000 2
1-16 .10 4700 @
1-22 .10 22 kQ

1-25 .10 47 kQ

1-26 .10 100 k@
1-29 .10 220 kQ
1-31 .10 330 kQ
1-33 .10 470 kQ
1-34 .10 680 k2
1-35 .10 1 megohm
1-37 .10 2.2 megohm
1-38 .10 3.3 megohm

PART PRICE DESCRIPTION
No, Each

1 Watt

1-3-1 .10 3300 @

7 Watt

3-15-7 .15 1000 ©

3-16-7 .15 2500 Q2

CAPACITORS

Disc

21-13 .10 500 pF

21-14 .10 001 uF
21-27 .10 005 puF
21-16 .10 .01 uF

21-31 .10 .02 uF
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PART PRICE DESCRIPTION
No. Each

Electrolytic

25-135 .15 20 uF
DIODES

57217 .60 Silicon

= )

PART PRICE DESCRIPTION
No, Each

SOCKETS

434-129 15 7-pin

434-130 15 9-pin

MISCELLANEOUS

84-22 .60
85-130-2 1,70

Phase shift network
Audio circuit board

RF DRIVER CIRCUIT BOARD

PART PRICE DESCRIPTION
No, Fach

RESISTORS

1/2 Watt

1-111 .10 150
1-45 .10 220 @

1-4 .10 330 @
1-16 ,10 4700 @
1-20 .10 10 k@
1-22 .10 22 kQ
1-26 .10 100 kQ
1-27 .10 150 kQ
1-33 .10 470 kQ
1-35 .10 1 megohm
1-38 .10 3.3 megohm

PART PRICE DESCRIPTION
No, Each

CAPACITORS

20-77 15 24 pF mica
20-105 .20 180 pF mica
21-14 .10 .001 uF disc
21-217 .10 .005 uF disc
21-31 .10 .02 uF disc

26-122 2.05
SOCKETS

434-129 .15
434-130 15

MISCELLANEOQUS

85-131-3 2,10

2-section variable

7-pin
9-pin

RF driver circuit board
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PART PRICE DESCRIPTION
No. Each
RESISTORS
1/2 Watt
1-1 .10 47 Q
1-3 .10 100 @
1-6 10 470 Q
1-16 .10 4700 ©
1-20 .10 10 kQ
1-33 .10 470 kQ
CAPACITORS
Disc
21-3 .10 10 pF
21-85 .10 56 pF
21-144 15 4700 pF
21-217 .10 .005 pF
21-31 10 .02 uF
Other Capqcitors
31-48 .35 3-30 pF mica trimmer
26-117 3.45 9-63 pF variable
21-29 .15 4,7 pF ceramic tubular
21-41 .10 14 pF ceramic tubular
29-4 .15 1800 pF plastic tubular
HARDWARE
#3 Hardware
250-49 .05 3-48 x 1/4" screw
254-1 .05 #3 lockwasher
252-1 .05 3-48 nut
#4 Hardware
252-15 .05 4-40 nut

254-9 .05

#4 lockwasher

VFO

PART PRICE
No. Each

DESCRIPTION

#6 Hardware
250-56 .05
250-170 .05

251-1 .05
252-3 .05
254-1 .05
259-6 .05

#8 Hardware
250-72 .05

252-4 .05
250-22 .05

254.2 .05

-4

MISCELLANEOUS

40-819 .65
52-103 4,30
56-26-1 .35
75-87 .10
200-501 .55
201-39 .80
255-42 .30
417-118 .55
417-169 1,50

~

431-62 .10
434-3¢ .15
434-42 .10
455-4 10

6-32 x 1/4" screw

#6 x 1/4" sheet metal screw
#6 spade bolt

6-32 nut

#6 lockwasher

#6 small solder lug

8-32 x 3/4" screw
8-32 nut

8-32 x 7/16" setscrew
#8 lockwasher

5 pH coil
Transformer
Crystal diode

Nylon feedthrough
VFO chassis

VFO chassis base
3/4'" phenolic spacer
2N3393 transistor
MPF-105 field-effect tran-
sistor

3-1lug terminal strip
7-pin socket

Phono socket

Dial plate hub
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PART PRICE

No. Each
RESISTORS
1/2 Watt
1-1 .10
1-3 .10
1-4 10
1-6 .10
1-90 .10
1-16 .10
1-20 .10
1-22 10
1-25 10
1-27 .10
1-35 .10
1-37 .10
1-38 .10
2 Watt
3-5-2 .15
CAPACITORS
Mica
20-130 15
20-77 15
20-102 .15
20-105 .20
Disc
21-13 .10
21-14 .10
21-217 .10
21-44 15
21-16 .10
21-31 .10
Variable

26-92 2.85
26-122 2,05
26-116 2.90

Other Capacitors

23-59 .20
25-147 .50
27-34 .25
31-48 .35

CHASSIS

DESCRIPTION

47 Q

100 ©

330 @

470 @

2000 @
4700 Q

10 kO

22 kQ

47 kQ

150 kQ

1 megohm
2.2 megohm
3.3 megohm

2.2Q

12 pF
24 pF
100 pF
180 pF

500 pF

.001 uF

005 uF

.005 uF, 1,6 kV
.01 pF

02 uF

3-section
2-section
3-section, wide spaced

.05 pF tubular
10 pF, 150 V electrolytic

.2 uF Mylar
3-30 pF mica trimmer

PART PRICE
No. Each

=)

DESCRIPTION

COILS-CHOKES

40-546 .60
40-548 4,00
40-549 .45
45-30 .40
45-41 .95
45-53 .40
CONTROLS

10-57 .35
10-127 .35
10-115 .35
10-44 .60

12-48 1.50
19-67 1.25

DIODES

57-27 .60
56-26-1 .35
SWITCHES
60-10 .35
63-395 1.10
63-399 2,10
266-85 .40
INSULATORS
73-3 .10
73-46 .10

8.5 MHz trap coil

Final tank coil, 80-15 meters
Final tank coil, 10 meters
.5 mH RF choke

RF choke

Parasitic choke

10 k92, tab-mount

1 megohm, tab-mount

7.5 megohm tab-mount

100 k@

Dual-10 k@ and 1 megohm
1 megohm, with switch

Silicon
Crystal

DPTT slide

Rotary wafer (blue dot)
Rotary, 4-position, 2-section
Rotary switch detent

1/2" rubber grommet
5/16'" plastic grommet

TERMINAL STRIPS

431-62 .10

431-12 .10
431-11 .10
431-45 .10

3-lug (miniature)
4-lug
5-lug
6-lug
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PART PRICE
No. Each

#4 Hardware

252-15 .05
254-9 .05
253-80 .05

#6 Hardware

250-8 .05
250-56 .05
250-170 .05
250-89 .05
250-276 .05
250-284 .05
250-26 .05

250-40 .05
252-3 .05
252-22 .05
253-1 .05
253-2 .05
253-60 .05
254-1 .05
259-1 .05
259-6 .05

#8 Hardware
250-43 .05

250-172 .05
252-4 .05
252-28 .10
253-45 .05
254-2 .05

DESCRIPTION

4-40 x 3/16" nut
#4 lockwasher
#4 flat washer

#6 x 3/8" sheet metal screw
6-32 x 1/4" screw

#6 x 1/4" sheet metal screw
6-32 x 3/8" screw

6-32 x 3/8'" flat head screw
#6 x 1/2" sheet metal screw
6-32 x 5/8" screw

6-32 x 1-1/2" screw

6-32 nut

#6 speednut

#6 flat fiber washer

#6 shoulder fiber washer
#6 flat washer

#6 lockwasher

#6 solder lug

#6 small solder lug

8-32 x 1/4" setscrew
8-32 x 3/4" screw
8-32 nut

8-32 knurled nut

#8 flat washer

#8 lockwasher

PART PRICE

No., Each

DESCRIPTION

OTHER HARDWARE

252-1 .05
253-10 .05
254-5 .05
259-10 .05
253-36 .05
258-5 .10

255-59 .15

MISCELL ANEOQUS

51-123 2.05
69-35 5.80
74-6 .25
75-53 .25
134-163 6,25
207-22 .10

253-49 .10
255-42 .30
261-9 .05
268-1T .25
352-13 .15

404-328 17.45
40'7-99 7,95

Control nut

Control washer
Control lockwasher
Control solder lug
Spring brass washer
Spring clip

Black spacer

Output transformer
Relay

Masking tape

Nylon insert
Wiring harness
Cable clamp

Nylon washer

3/4" phenolic spacer
Rubber foot

Rubber belt
Silicone grease cup
Crystal filter
Meter
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MAY BE SHIELDED
FOR MORE COMPLETE

SUPPRESSION

SUPPRESSOR iN EACH
SPARK PLUG WIRE OR
USE RESISTANCE WIRE

DISTRIBUTOR

©)

COIL

_

VWA

/

©
Q

RESISTOR
TYPE
SPARK PLUGS

FIGURE 1-15

SUPPRESSOR IN
AAA~—
COIL WIRE SIS
Ve —
——
CAUTION =3
THE VOLTAGE REGULATOR SHOWN IS ONLY REPRESENTATIVE. =
BATTERY, ALTERNATOR ANDREGULATOR CONNECTIONSMAY NOT BE
IN ORDER INDICATED, DO NOT BYPASS FIELD WINDING WITHOUT
A RESISTOR IN SERIES. CHECK TERMINAL LOCATION CAREFULLY.
0.1 uF
FEEDTHROUGH REGULATOR
CAPACITOR
l
UGS ATOR s FIELD  STATOR
CHARGE (BAT)
INDICATOR I )
LIGHT ké
L
AAA 4 OHM
CARBON
/\ RESISTOR
@ 002 uF
MICA 1 uF
CAPACITOR
IGNITION SWITCH T.sur =
O . -
[y —
1 uf GAUGES
— ALTERNATOR
AMMETER ;
HF
L .SuF 1
[ ] "
¥ = I i
BATTERY
I T LIGHTS ACCESSORIES
VALUE OF MANUFACTURER AND
SUPPRESSOR REPRESENTATIVE TYPE
10K OHM ERIE TYPE LTVR-10ME
5K OHM ERIE TYPE LTVR-SME
S uF 48P18 (40 AMP)
SPRAGUE 4 NOTE: ALL GROUND CONNECTIONS
FEEDTHR :
EEDTHROUGH BRACKET MOUNT SHOULD BE MADE TO THE COM-
SPRA 80P3 (20 AMP), PONENT BEING BYPASSED, PRE-
1 uF GUE gyULKHEAD MOUNT FERABLY BY MOUNTING THE
FEEDTHROUGH SUPPRESSOR DIRECTLY ON THE
SPRAGUE 48P9 (20 AMP), COMPONENT,
BRACKET MOUNT
5 uF MALLORY AG-451
1 uF MALLORY AG-452
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TO PLATE

-—
OF V7 DRIVER PRESELECTOR
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OF Ve A y A
\ /
L 705 / / /
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c40 \
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—— / AY P
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4 B+ Vi0 100
/ 6AUG
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10K 300V
e
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.005
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H TO VITB ————
TO AF ‘ll* . N s THROUGH ——(
lcars e CR 201

D905
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FIGURE 2-21
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