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INTRODUCTION

THE TRANSCEIVER

The Heathkit Model HW-17A 2-meter Trans-
ceiver uses a transistorized dual-conversion
circuit and a prebuilt, prealigned, FET (field
effect transistor) tuner to receive amplitude
modulated radio signals between 143.2 MHz
and 148,2 MHz, It will transmit within the same
frequency range on any one of four switch-
selected crystal frequencies, It may alsobe used
with the Heathkit Model HG-10 series VFO, for
which input and power connectors are provided,
One transmitter erystal is furnished with the
Transceiver; this crystal provides an output at
145,08 MHz, Three other crystal sockets are
provided for the crystals of your choice,

The frequency range of the transceiver includes
the amateur 2-meter band (144-148 MHz), the
Civil Air Patrol frequencies at 143,9 and 148,15
MHz, together with the MARS and U.8, Coast
Guard auxiliary frequencies.

The Transceiver may be installed as either a
fixed or a mobile station (on negative ground
automobiles), and itg gimbal mounting bracket
permits quick interchange between the two
types of operation, Fixed stations use the
built-in AC power supply, which may be wired
for either 120 or 240 volts, For mobile use,
the 12 volt Heathkit Model HWA-17-1 Solid-
State Power Supply is available as an acces-
sory, It simply plugs into a connector on the
rear apron of the Transceiver. A ""Battery
Saver" switch on the front panel activates the
receiver portion only, which draws only 100 mA
of current (the pilot light and the transmitter
section are turned off),

HEATHEKITHE

The microphone level is fixed, which provides
protection against over-modulation by limiting
voice input to a predetermined level, A squelch
circuit is included to eliminate noise output from
the built-in speaker whenno signals are present,
An ANL (automatic noise limiter) circuit helps
you to receive weak signals in the presence of
impulse type noise,

Other features include: the Spot position on the
Function switch, which enables you to easilylo-
cate your own transmitting frequency; the Phones
jack, which automatically mutes the speaker
when a headphones plug is inserted; the PTT
(push-to-talk) microphone which is included in
the kit, together with the microphone retaining
clip that is mounted on the side of the cabinet;
and the no-relay design, where all switching is
done quickly and quietly by solid-state circuits
as soon as the microphone button is pressed,

The transmitter portion is very simple to tune,
but it has enough tuning controls to secure maxi-
mum efficiency from the power input. Allthatis
necessary is to adjust the Driver Tune, Final
Tune, and Final Load controls for appropriate
panel meter readings. The output circuitry is
designed for an antenna impedance of 52 to 72
ohms,

The exterior of the Transceiver has an attractive
two-tone green wrinkle finish which matches the
latest Heath designs, This exceptional Trans-
ceiver is sure to give you a great deal of satis-
faction and long, dependable service,



(1)1-2

(2)1-25-1 1

(3)1-20-2 1

CIRCUIT BOARD ASSEMBLY

This section of the Manual contains the Parts
List and Step-By-Step Assembly instructions for
each of the two eircuit boards to be assembled.

To order replacement parts, refer to the
Replacement Parts Price List and use the
Parts Order Form furnished with this kit,

TRANSMITTER CIRCUIT BOARD PARTS LIST

This Parts List contains all of the parts used
in the assembly of the transmitter circuit
board, It also contains all of the solder, wire,
cable and sleeving used inthekit, the instruction
manual and some other forms, Save any parts
and materials remaining for use later, Except
for the initial parts check, do not open small

PART PARTS
No, Per Kit

DESCRIPTION

RESISTORS
1/2 Watt

1 68 Q (blue-gray-black)
1-66 2 150 © (brown-green-brown)
1-6 1 470 Q (yellow-violet-brown)
1-9 i 1000 Q (brown-black-red)
i-14 ik 3300 § (orange-orange-red)
1-60 1 68 k9 (blue-gray-orange)
1-26 2 100 kQ (brown-black-yellow)
1-34 1 680 kQ (blue-gray-yellow)
1-35 1 1 MQ (brown-black-green)
1 Watt

6800 Q (blue-gray-red)

2 Watt

100 © (brown-black-brown)
12 kQ (brown-red-orange)
15 k2 (brown-green-orange)

1-22-2
1-4-2

[P

envelopes with part numbers on them until the
parts are called for in the assembly steps.

Open package #1 and check each part against
the following Parts List. The numbers inparen-
theses in the Parts List are keyedtothe numbers
on the Parts Pictorial.

PART PARTS DESCRIPTION
No, Per Kit
CAPACITORS
Mica (resin-dipped)
(4)20-118 1 15 pF
20-717 1 24 pF
20-96 1 36 pF

Disc Ceramic

(5)21-33 1 3.3 p¥
21-178 1 5 pF
21-60 1 18 pF
21-T75 1 100 pF
21-117 i 270 pF
21-56 1 470 pF
21-14 12 .001 uF
21-27 4 .005 pF

HEATIXIT?



PART PARTS
No. Per Kit

rage y

DESCRIPTION

COILS AND CHOKES

(6)40-670
40-833
40-929

(7)40-743

(8)45-317

1
1
1
2
3

Driver grid coil (green)
Oscillator coil (brown)

Tripler plate coil (red)
Trap coil (clear)

18 wH RF choke

WIRE-CABLE-SLEEVING

89-4
343-1T
344-15
344-31
344-50
344-51
344-52
344-53
344-54
344-55
344-56
344-57
344-58
344-59
346-1
346-2
347-3

MISCELLANEOUS

(9)56-52
85-206-3
(10)206-244
391-34
(11)434-130
434-140
(12)490-1

597-260
597-308
597-367

el el el T o S e S S U WP Y

el - Rl o Ml ]

ke ke

Line cord

Coaxial cable

Stranded black hookup wire
Stranded brown hookup wire
Black hookup wire

Brown hookup wire

Red hookup wire

Orange hookup wire

Yellow hookup wire

Green hookup wire

Blue hookup wire

Violet hookup wire

Gray hookup wire

White hookup wire

Black sleeving

Clear sleeving

2-conductor shielded cable

Silicon diode

Transmitter circuit board
Coil shield

Heath identification label
9-pin socket

12-pin socket

Alignment tool

Manual (see front cover for
part number)

Parts Order Form

Kit Builders Guide
Registration card

Solder

PARTS PICTORIAL
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STEP-BY-STEP ASSEMBLY

Before starting to assemble this kit, read the
Kit Builders Guide for complete information on
wiring, soldering, and step-by-step assembly
procedures.

Position all parts as shown in the Pictorials,
Follow the instructions carefully, and read the
entire step before performing the operation,
Note that resistors are mounted vertically in
some steps.

Solder a part or group of parts only when in-
structed, Use 1/2 watt resistorsunless directed
otherwise in a step. All resistors will be called
out by the resistance value (in 9, kQ, or MQ)
and color code, Capacitors will be called out by
the capacitance value and type.

START

On a circuit board part outline, a circle within a
square represents a round coil and a square coil
shield, These two parts will be mounted in sepa-
rate steps.

Be especially careful not to cover unusedholes,
or to bridge solder between foils during the as-
sembly of the circuit boards,

When a circuit board is finished, set it aside
until it is called for later in the assembly
instructions,

() Position the transmitter circuit board (#85-
206-3) lettered side up so that the outlines
of the parts appear as they are shown in
Pictorial 1-1. Then complete each step
shown in Pictorial 1-1, 1-2, 1-3, and 1-4,

b

TRANSMITTER CIRCUIT BOARD
#85-206-3,

(150 & (brown-green-brown).

( ) 100 kR (brown-black-yellow). |

) 470 Q (yellow-violet-brown). 3w

() 150 © (brown-green-brown).

( ) 100 Q, 2 watt (brown-black-
brown).

()12 ke,
orange).

2 watt (brown-red- |~

() 680 kQ (blue-gray-yellow).

( ) Solder all connections and cut
oif excess leads. J

CONTINUE
oy

( ) 100 %k (brown-black-yellow).

( ) 1000 © (hrown-black-red).

() 3300 @ (orange-r)range-red).

( ) 6800 £, 1 watt (blue-gray-red).

() 68 kQ (blue-gray-orange).

() 68%Q (blue-gray-black).

( ) 1MQ (brown-black-green).

( ) Solder all connections and cut
off excess leads,

PROCEED TO PICTORIAL 1-2.

PICTORIAL 1-1
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Y

Transmitter Circuit Board-Contin-
ued,

NOTE: Remove any excess body
coating material from disc capacitor
leads before you install the capaci-
tor.

REMOVE
INSULATION
ON LEADS

( ) .005 uF disc,

—

( 100 pF disc, Before installing
the capacitor, add 1/2" of black
sleeving to the lead indicated
and 1/4" of sleevingtothe other

lead,

12t S/LEEVING

001 uF disc,

36 pF mica,

—

3.3 pF disc,

001 L F dise.

—

Solder all connections and cut
off excess leads,

001 pF dise,

—
—

470 pF dise,

( ) 5 pF disc,

—
—

270 pF disc,

—_
—

L001 4 F dise,

—_

001 L F disc,

-

,001 uF disc,

Solder all connections and cut
off excess leads.

PICTORIAL 1-2

CONTINUE

7

) 24 pF mica,

) 005 |LF disc,

) .005 uF disc,

) .005 uF disc.

) .001 uF dise,

) .001 pF dise,

) Solder all connections and cut
off excess leads.

) 001 ¢ F dise,

) .001 ¢ F disc.

) .001 LF disc.

—

18 pF disc,

) 15 pF mica,

—~—

.001 pF disc.,

Solder all connections and cut
off excess leads,

—

PROCEED TO PICTORIAL 1-3,
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Transmitter Circuit Board-Contin-
ued,

( ) Solder the center pin to the
ground clip on the 9-pin tube
sockets before mounting them
on the circuit boards. Heat the
center pin and allow the solder
to flow onto the ground strap.

SOLDER

NOTE: Solder the connections of
each part as it is installed, Do not
cut off any socket pins after
soldering,

When soldering sockets, use only
enough solder to insure agood elec-
trical coniact, Do not attempt to fill
each pin with solder,

( ) Install 9-pin tube sockets at V1
and V2,

PUSH SOCKET
DOWN

ALIGN ALL PINS PRESS THE
WITH THEIR SOCKET DOWN
RESPECTIVE UNTIL IT SNAPS
HOLES ., IN PLACE.

( ) Remove the pin marked #6 on

the 12-pin tube socket,

THEN PUSH PIN
OUT OF SOCKET

l BEND COMPLETE
M a\ PIN STRAIGHT UP
0¥

@ % BEND TIP DOWN
-

;
i

¢
§

N

=

() Install a 12-pin tube socket at

V3. Before soldering, be sure
the keyway is in the position
shown,

PICTORIAL 1-3

CONTINUE

P

{ ) Driver grid coil (green),

(

) RF choke (#45-37), Bend one
lead toward the slot, Install the
choke in a vertical positio

) Trap coil (clear),

) RF choke (#45-317).

) Trap coil (clear).

) RF choke (#45-37). Put 1/2" of
black sleeving on each lead,

) Cut off excess RFC leads, and|
check to see that all parts are
soldered,

PROCEED TO PICTORIAL 1-4,
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Transmitter Circuit Board-

Continued,

NOTE: To prepare alength of hookup
wire, cut it to the designated length,
and remove 1/4" of insulation from
each end.

Prepare the following lengths of
hookup wire. Form and install them
at the locations shown, Solder both
ends of each wire as it is installed,

( ) 4-1/4" brown, X to X.

( ) 1" yellow, Z to Z,

() 2-1/8" red, Uto U,

( ) 4-1/2" red, Tto T,

CONTINUE

T

NOTE: Solder the mounting pins of
each coil and coil shield as theyare
installed. Do not trim off the lugs
of any of these parts, The orienta-
tion of coil leads is unimportant,

( ) Oscillator coil (brown),

( ) Coil shield, Before installing,
remove and discard the liner,
Be sure the end of the coilform
enters the round hole in the end
of the shield,

() 2-1/4" brown, Yto Y.

1 (1]
Curyul

2!'
|

PICTORIAL 1-4

A

3"

4I'l

() Tripler plate coil (red),

() Coil shield, Before installing,
remove and discard the liner

-

CAUTION: DO NOT solder or trim
THIS lead of the resistor installed in
the next step, It will be connected

later,

() 15 k2., 2 watt (brown-green-
orange),

() Silicon diode #56-52, Note posi-
tion of banded end,

( ) Silicon diode #56-52, Note posi-

tion of banded end,

( ) Except the one noted, solder
each connection and cut off the
excess leads,

Lay this circuit board aside,

FINISH

5" 6‘!'
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RECEIVER CIRCUIT

This Parts List contains only those parts used
in the agsembly of the receiver circuit board. The
Parts Pictorial doesnot contain parts previously
illustrated,

BOARD PARTS LIST

Open package #2 and check each part against the
following Parts List, The numbers in parenthe-
ses correspond to the numbers inthe Parts Pic-
torial,

PART PARTS DESCRIPTION
No. Per Kit

RESISTORS

1/2 Watt

1-1 1 47 9 (yellow-violet-black)

1-2 i 68  (blue-gray-black)

1-3 2 100 £ (brown-black-brown)

1-66 1 150 9 (brown-green-brown)

1-45 1 220 Q (red-red-brown)

1-42 1 270 Q (red-violet-brown)

1-48 1 390 © (orange-white-brown)

1-6 2 470 Q (yellow-violet-brown)

1-7 1 680 © (blue-gray-brown)

1-8 1 820 © (gray-red-brown)

1-9 3 1000 § (brown-black-red)

1-44 1 2200 ©Q (red-red-red)

i-13 1 2700 © (red-violet-red)

1-14 3 3300 Q (orange-orange-red)

1-16 1 4700 @ (yellow-violet-red)

1-18 1 5600 © (green-blue-red)

1-19 1 6800 © (blue-gray-red)

1-20 3 10 k9 (brown-black-orange)

1-21 2 15 k9 (brown-green-orange)

1-22 5 22 kQ (red-red-orange)

1-24 1 33 kf? (orange-orange-
orange)

1-25 4 47 kS (yellow-violet-orange)

1-60 2 68 kQ (blue-gray-orange)

1-31 1 330 kQ (orange-orange-
yellow)

CAPACITORS

Mica (resin-dipped)

20-52 1 15 p¥

20-118 1 15 pF

20-101 1 47 pF

20-110 1 75 pF

Disc

21-75 1 100 pF

21-26 1 ,003 pF

21-27 3 005 uF

21-16 1 01 uF

21-31 3 .02 UF

21-48 8 .05 uF

PART PARTS DESCRIPTION
_No,  PerKit

Electrolytic

(1)25-123 2 2 uF

(2)25-54 4 10 uF

(3)25-115 4 10 pF
25-116 1 50 pF
25-160 1 250 uF
25-148 2 1000 pF
DIODES

(4)56-27 2 Silicon (S-160)
56-28 1 Silicon

(5)56-52 1 Silicon

(6)56-67 1 Zener
TRANSISTORS

(7)417-91 3 2N3391
417-118 1 2N3393
417-201 i X29A829

(8)417-152 1 2N1274

(9)417-171 4 2N3694

COILS AND TRANSFORMERS

(10)40-678 1 Mixer coil

(11)40-681 1 Oscillator coil
(12)52-116 2 IF transformer
(13)52-117 1 IF transformer

MISCELLANEOQUS

(14)11-58 1 30 © control
85-205-3 1 Receiver circuit board
206-244 2 Coil shield
(15)215-8 1 Heat sink
(16)404-67 1 26,965 MHz crystal
(17)490-5 1 Nut starter
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STEP-BY-STEP ASSEMBLY

Due to the size of the circuit board, only one ( ) Position the receiver circuit board (#85-

half of it will be shown in each Pictorial, The 205-3) lettered side up so that the outlines
2200 © (red-red-red) resistor and one of the of the parts appear as shown in the Pic-
22 kQ (red-red-orange) resistors should now be torial, Then complete each step in Pic-
laid aside for use later, These resistors will be torials 2-1 through 2-6,

used in the alignment of the Transceiver, after
which they will be installed on the circuit board,
The steps performed in

this Pictorial are inthis
area of the circuit board,

CONTINUE

2 i

100 2 (brown-black-brown).

START

o

Receiver Circuit Board #85-205-3,

—

P

68 k52 (blue-gray-orange),

() Silicon diode (S-160) (#56-27).
Note position of banded end,

22 k2 (red-red-orange).

—

() 270 Q (red-violet-brown). G862 [blye~gray<onange).

/
() 4700 @ (yellow-violet-red). ?

() 22 k@ (red-red-orange).

) 330 kR (orange-orange-yellow).

47 k9 (yellow-violet-orange).

Silicon diode (#56-28). Note po-
sition of banded end.

_q
—

1000 © (brown-black-red).

—
—

15k (brown-green-orange), ) Solder all connections and cut

off excess leads,

—_

390 © (orange-white-brown).

Solder all connections and cut ) 10 k@ (brown-black-orange),

off excess leads.

,_

) 47 kQ (vellow-violet-orange),

—
~—

) 68 Q (blue-gray-black).

_.._
—

6800 Q (blue-gray-red),

—

220 © (red-red-brown).

—
—

1000 2 (brown-black-red).

—

22 kQ (red-red-orange).

10 k9 (brown-black-orange). ;

—_

1000 © (brown-black-red).

~—

33 k9 (orange-orange-orange).

—
—

680 Q (blue-gray-brown).

—

Solder all connections and cut
off excess leads.

() 3300 @ (orange-orange-red),

|

( ) Solder all connections and cut PROCEED TO PICTORIAL 2-2

off excess leads.

PICTORIAL 2-1
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Receiver Circuit Board-Continued.

() 1" bare wire (remove insulation
from black hookup wire).

( )15 kQ (brown-green-orange).

( ) 2700 @ (red-violet-red).

{ ) 5600 Q (green-blue-red).

( ) 3300 @ (orange-orange-red).

( ) Solder all connections and cut
off excess leads,

() 10 k@ (brown-black-orange).

() 470 © (yellow-violet-brown).

() 22 k0 (red-red-orange),

NOTE: This resistor will be mounted
later,

( ) 470 Q (vellow-violet-brown).

( ) Solder all connections and cut
off excess leads,

PART

NUMBER—

The steps performed in
this Pictorial are inthis
area of the circuit board,

CONTINUE
L

() 3300 Q (orange-orange-red).

( ) Silicon diode (#56-52), Note po-
sition of banded end.

{ ) 100 © (brown-black-brown).

[ ) 820 @ (gray-red-brown).

—
—

Silicon diode (S-160) (#56-27),
Note position of banded end,

47 Q (yellow-violet-black).

~

Solder all connections and cut
off excess leads.

=
L ——( ) 47 k@ (yellow—vmlet—orange].

() 150 § (brown-green-brown).

NOTE: This resistor will be mounted

PICTORIAL 2-2

later,

() 47 k@ (yellow-violet-orange).

( ) Solder all connections and cut
off excess leads.

PROCEED TO PICTORIAL 2-3.



L e

The steps performed in
this Pictorial areinthis
area of the circuif board,

PART
NUMBER

CONTINUE

s

( ) .05 uF disc,

START

NOTE: When installing electrolytic
capacitors, position the positive (+)
lead at the plus (+) mark on the
circuit board.

b

Receiver Circuit Board-Continued.

( ) .05 uF disc,

( ) 2 pF electrolytic,

( ) .05 uF disc,

—_—
—

.05 uF disc.

( ) .05 uF disc,

—_
—

100 pF disc,
( ) .05 pF disc.

Solder all connections and cut
off excess leads.

—
~

( ) .05 uF disc,

( ) Solder all connections and cut
off excess leads,

—
~

.005 pF dise.

—
—

47 pF mica,
( ) .05 pF dise.

—_
~

7.5 pF mica.
( ) .003 uF disc.

—_—
—

75 pF mica,
( ) .005 uF disc.

—
—

Solder all connections and cut

( ) 15pF mica, off excess leads.

( ) Solder all connections and cut
off excess leads,

PROCEED TO PICTORIAL 2-4,

PICTORIAL 2-3
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NUMBER —,

START

o

Receiver Circuit Board-Continued,

—

10 L F electrolytic,

—

10 UF electrolytic,

( ) 10 uF electrolytic,

02 pF dise,

( ) Solder all connections and cut
off excess leads.

.02 uF disc.

( ) .005 uF dise.

( ) 10 UF electrolytic,

( ) .01 uF dise.

( ) .02 pF dise.

( ) Solder all connections and cut
off excess leads.

NOTE: Solder the leads of each
transistor as you install it,

() Install 2N3391 transistors
(#417-91) at @8, Q11 and Q12,
Place the base (B), emitter
(E), and collector (C) leads
in their proper holes as shown
below, Be sure to position the
flat on the transistor inline with
the flat outline on the circuit

PART

The steps performed in
this Pictorial are inthis
area of the circuit board,

CONTINUE
s

(

) Install a 2N3393 transistor
(#417-118) at Q9,

PICTORIAL 2-4

(

) Install a #417-201 transistor at
Q10,

{

)} Install a heat sink (#215-8) ona
2N1274 (#417-152) transistor,

START HEAT SINK
ON SMALL END

SLIDE HEAT SINK
ONTO
TRANSISTOR Q13

OF NUT STARTER
SLIDE ALONG
NUT STARTER

% UNTIL FLUSH

l WITH LARGE END
.
|
|

!

(

) Place a 1/2" length of black
sleeving on each lead of the
2N1274 transistor, Install this
transistor at Q13, The tab is
close to the emitter,

(

) Make sure all connections are
soldered, and cut off any excess
leads.

PROCEED TO PICTORIAL 2-5,
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START

hd

Receiver Circuit Board-Continued

NOTE: Solder the connections of
each part as it is installed.

() Install 2N3694 (#417-171) tran-
sistors at Q4, Q5, Q6, and Q17,
Line up the wide space between
the C and E transistor leads
with the correct circuit board
holes, Then insert the transis-
tor leads as showninto the holes
and position the transistor 1/4"
away from the circuit board,

1000 pF electrolytic, Position
the plus (+) marks together,

10 uF electrolytic. Position
the plus (+) marks together,

() Install a zener diode (#56-67).
Appearance may vary,
.'.

CATHODE
END

The steps performed in
this Pictorial are inthis
area of the circuit board,

(G5 === avmxcim]

CONTINUE
+ Vs

PART NUMBER

NOTE: Do NOT attempt to solder
pins which do not actually contact
the foil,

( ) Install transformer #52-117, Do
NOT solder the pin indicated,

SOLDER

( ) Install a #52-116 transformer,
Note the arrangement of pin
spacing.

{ ) Install a #52-116 transformer,

( ) Hold a #40-678 coil with the
pins pointing directly toward
you., Cut off the pin indicated
in the bottom view below:

/_N(—W|DE
’ b PACE
& ! SPAC

{3

cCUT OFF
THIS PIN

{ ) Install coil #40-878.

( ) Install a coil shield over this
coil, Do NOT remove liner,

( ) Install coil #40-681, Match the
dot on the coil to the dot on the
board,

Install a coil shield over coil
#40-681, Do NOT remove liner,

26.965 MHz crystal,

PICTORIAL 2-5

Be sure all leads are soldered
to the foil and clip off excess
lead lengths from diodes and
transistors.

PROCEED TO PICTORIAL 2-6
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The steps performed in
this Pictorial are inthis

area of the circuit board,

START

W

BART NUMBEER sy |

Receiver Circuit Board-Continued

NOTE: Solder the connections of
each part as it is installed,

Make sure the plus (+) mark on
each electrolytic capacitor and the
plus (+) mark on the circuit board
are positioned together.

() 10 uF electrolytic,

{ ) 2 uF electrolytic,

POSITIVE

( ) 10 uF electrolytic,

CONTINUE

<~

( ) Install a 30 R control, Do not
cut off lugs,

() 1000 pF electrolytic, NOTE:
This eapacitor will not set
against the circuit board due to
other components,

( ) 50 uF electrolytic,

() 250 UF electrolytic,

() 10 uF electrolytic,

NOTE: One 2200 @ (red-red-red)
and one 22 k@ (red-red-orange) re-
sistor should remain, These parts
will be mounted after the initial
tests,

( ) Make sure that all leads are
properly soldered,

Lay this circuit board aside and
proceed to Chassis Assembly,

PICTORIAL 2-6

FINISH



INITIAL TESTS

Visually examine the Transceiver wiring very
carefully for possible short circuits (such as
resistor or capacitor leads contacting the chas-
sig), solder bridges between foils on the circuit
boards, or terminal strip lugs touching shield
plates, Also be sure no wire clippings or solder
drops are still in the chassis, Checkall connec-
tions to make sure they are soldered.

IMPORTANT: Specifically check to make sure
that:

1, The final plate coil is not touching the
antenna link coil, and that neither coil is
touching any other point it should not touch,

2. Dual capacitor AGisinstalled and connected
exactly as shown in Detail 3-3F (fold-out
from Page 33),

3. On all printed circuit boards, the + marks
on all electrolytic capacitors match similar
marks lettered on the circuit boards,

4, The end of the yellow wire from grommet
AH is still taped,

If there are any short circuits or leakage paths,
serious damage may result to the transistors,
tubes, power transformer, or other components,
when power is applied. For this reason, it is
important that the following checks be made
before proceeding to the Testing and Alignment
instructions,

HEATEHEIT!

Refer to the In Case Of Difficulty section of the
Manual (Page 89) if you donot obtain the correct
response in any of the following steps.

Set the controls as follows:

( ) FINAL LOAD: Capacitor
meshed,

plates fully

( ) FINAL TUNE: Capacitor plates half meshed,

( ) DRIVER TUNE:
meshed,

Capacitor plates fully

( ) CRYSTAL - VFO switch: X1 position,

( ) VOLUME: OFF position,

( ) FUNCTION: BATT SAVER position,

( ) RECEIVER TUNING: Dial pointer setto 144
MHz,

( ) SQUELCH: Pushed
clockwise,

in and turned fully

( ) METER ZERO: Turn the screwdriver slot
fully clockwise, (Control located on rear
panel.)

( ) BIAS CONTROL: Fully counterclockwise,

(Control located on right rear corner of the
receiver circuit board,)

63
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() Check to see that the following leads are not
connected or touching any metal,

On top of the chassis:
Black lead coming from grommet AL,
Red lead coming from grommet AL,

On the bottom of the chassis:
Yellow lead coming from grommet AH,

Refer to Figure 1-1 (fold-out from Page 60) for
the following steps, For clarity, most of the
small parts and wiring have been omitted,

An ohmmeter will be used to make the following
resistance measurements, Before making the
first reading, determine the polarity of your
meter leads in the next three steps.

( ) Set the ohmmeter range switch to the R x
1000 (or higher) range,

( ) Connect the ohmmeter leads tothe terminals
of the Transceiver panel meter so that an
upscale meter reading is obtained,

( ) Use the ohmmeter lead connected to the
positive (+) panel meter terminal as the
positive lead for the following measure-
ments, For easy identification (unless the
lead is already color coded) youmay wishto
mark the positive lead with an adhesive tape
"flag",

NOTE: The following resistance readings were
taken with a Heath Model IM-11 VTVM (vacuum
tube voltmeter). Readings may vary £20%. Con-
nect the negative lead of the ohmmeter to the
GROUND post on the rear panel, Do not remove
this lead until instructed to do so,

POWER PLUG MINIMUM READINGS

() Pin1 1.5 Q
() Pin2 INF
() Pin3 INF
() Pin4 INF
{ ) Pinj 5 0
() Pin6 INF
() PinT7 250
() Pin8 0Q

{ ) Pin9 greater than 50 kQ
( ) Pin 10 INF
( ) Pin 11 INF

( ) Place the ohmmeter positive (lead) probe on
pin 6 of the POWER plug, and move the
FUNCTION switch to RCVR TRANS, The
meter should read 1,5 £,

( ) With the ohmmeter positive probe still on
pin 6 of the POWER plug, move the function
switch to SPOT, The meter shouldread1,5%Q,
Return the FUNCTION switch to BATT
SAVER POSITION,
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from the GROUND post and connect it to pin
3 of the POWER plug,

) Connect the ohmmeter positive probe topin
2 of the POWER plug, Turn the VOLUME
- control on, The meter should read 0 @,
Return the control to the OFF position, The
meter should read infinity (o),

{ ) Connect the ohmmeter positive probe to
pin 10, Turn the VOLUME control on, The
meter should read 4 € if the unit is wired
for 120 VAC, or 8 Q if wired for 240 VAC,

( ) Return the VOLUME control to the OFF
position. The meter should read infinity,

( ) Remove the negative lead of the ohmmeter
from pin 3 of the POWER plug and replace
it on the GROUND post,

NOTE: In some of the following steps it will take
a few seconds for the ohmmeter toreachits full
reading, Take the resistance reading after the
meter needle has completed its travel,

The following readings should be obtained from
the VFO POWER socket,

() Pin1l 09
( ) Pin2 1.5 9
( ) Pin4 Greater than 50 kQ

( ) Pin 8 Infinity

( ) Connect the chmmeter positive probe tothe
center lug of the VFQ INPUT, The meter
should read infinity,

( ) Connect the ohmmeter positive probe tothe
center lug of the ANTENNA socket, The
meter should read infinity,

( ) Connect the ohmmeter positive probe tothe
end of feedthrough capacitor CA, The meter
reading must exceed 1 megohm,

( ) Connect the ohm meter positive probe to lug
3 of terminal strip CM, The meter should
read greater than 50 k.,

( ) Connect the ohmmeter positive probe to lug 1
of capacitor AG, The meter should read
40 k2 or larger.

( ) Connect the ohmmeter positive probe to
point E on the receiver circuit board, The
meter should read 200 £ or more,

( ) Connect the ohmmeter positive probe tolug 5
of terminal strip AP, The meter should read
300 k2 or larger. Press in on the micro-
phone button, The meter should now read
less than ,5 9., Release the microphone
button,

() Connect the ohmmeter positive probe to lug 1
of terminal strip AP, The meter should read
less than .5 ©. Press in on the microphone
button, The meter should now read 3 9,
Release the microphone button,

( ) Remove the negative lead fromthe GROUND
post,

WARNING: If any meter readings outside of the
stated range were obtained, DO NOT CONNECT
THE LINE PLUG INTO THE AC POWER OUT-
LET. Recheck your work and refer toInCase Of
Difficulty on Page 89,

This completes the Initial Tests, Proceed tothe
Alignment section,
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( ) Remove the negative lead of the ohmmeter
from the GROUND post and connect itto pin
3 of the POWER plug,

() Connect the ohmmeter positive probe to pin
2 of the POWER plug, Turn the VOLUME
control on, The meter should read 0 .
Return the control to the OFF position, The
meter should read infinity (o),

( ) Connect the ohmmeter positive probe to
pin 10, Turn the VOLUME control on, The
meter should read 4 Q if the unit is wired
for 120 VAC, or 8 § if wired for 240 VAC,

( ) Return the VOLUME control to the OFF
position, The meter should read infinity,

( ) Remove the negative lead of the chmmeter
from pin 3 of the POWER plug and replace
it on the GROUND post,

NOTE: In some of the following steps it will take
a few seconds for the ohmmeter toreachits full
reading, Take the resistance reading after the
meter needle has completed its travel,

The following readings should be obtained from
the VFO POWER socket,

( ) Pin1 0Q
) Ping 1,59
( ) Pin 4 Greater than 50 k2

() Pin8 Infinity

() Connect the ohmmeter positive probe tothe
center lug of the VFO INPUT. The meter
should read infinity,

() Connect the chmmeter positive probe tothe
center lug of the ANTENNA socket., The
meter should read infinity,

( ) Connect the ohmmeter positive probe tothe
end of feedthrough capacitor CA, The meter
reading must exceed 1 megohm,

( ) Connect the ohm meter positive probe to lug
3 of terminal strip CM, The meter should
read greater than 50 k@,

() Connect the chmmeter positive probe to lug 1
of capacitor AG, The meter should read
40 kQ or larger.

( ) Connect the ohmmeter positive probe to
point E on the receiver circuit board, The
meter should read 200 2 or more,

() Connect the chmmeter positive probe to lug 5
of terminal strip AP, The meter should read
300 k@ or larger. Press in on the micro-
phone button, The meter should now read
less than ,5 Q. Release the microphone
button,

( ) Connect the chmmeter positive probetolug1
of terminal strip AP, The meter should read
less than ,5 Q, Press in on the microphone
button, The meter should now read 3 9.
Release the microphone button,

() Remove the negative leadfrom the GROUND
post,

WARNING: If any meter readings outside of the
stated range were obtained, DO NOT CONNECT
THE LINE PLUG INTO THE AC POWER OUT-
LET. Recheck your work and refer toInCase Of
Difficulty on Page 89,

This completes the Initial Tests, Proceed tothe
Alignment section,



ALIGNMENT

CAUTION: BEFORE APPLYING POWER TO
THE TRANSCEIVER, IT SHOULD BE NOTED
THAT LETHAL VOLTAGES ARE PRESENT
BOTH ABOVE AND BELOW THE CHASSIS, DO
NOT TOUCH ANY VOLTAGE POINTS WITH
YOUR HANDS, USE WELL INSULATED TOOLS
FOR ANY ADJUSTMENTS,

TO REDUCE SHOCK HAZARD, CONNECT A
LEAD FROM A GOOD EARTHGROUND TO THE
GROUND LUG ON THE REAR APRON OF THE
CHASSIS,

Refer to Figure 2-1 (fold-out from this Page)
to locate any parts mentioned in this section,

TRANSMITTER ALIGNMENT

SOLDER

R

Yriara®  lrrgrhs

A 50 ohm, noninductive load for the Antenna

terminal is required to align the transmitter,

The Heathkit "Cantenna' is recommended,

If a Cantenna is not available, you can refer to

Figure 2-2 and construct a dummy load from two HESEWIR
100 ohm, 2 watt resistors and a phono plug, MUST NO
which have been furnished, CAUTION: The S
total power dissipation rating of the two resistors
is 4 watts, whereas the actual power output will
be several times this power, To avoid burning out
the resistors, the microphone button can be de-
pressed for only the minimum amount of time
required to make each adjustment. After each
adjustment, let the resistors cool for at least
twice the time the transmitter was ON,

1009 2w
3’ RESISTORS

)

S

/I-—a

\

SOLDER

Figure 2-2
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In some of the following steps, an illustration
of the meter scale is presented, The exact loca-
tion of the meter needle will vary between dif-
ferent units, but it should be in the general area
shown, The horizontal arrow beneath the meter
face shows the direction of needle movement to
accomplish the adjustment being described,

( ) Strip 1/4" of insulation from each end of
the remaining black wire,

( ) Strip 1/4" of insulation from each end of
the remaining red wire,

NOTE: To '"tack solder" a wire, as in the
following step, lay the bared end of the wire
on the solder lug and solder it with a small
amount of solder, Do not bend the wire around
the lug or push it through the hole in the lug.

( ) Refer to Figure 2-3 and tack solder one end
of the prepared black wire to the negative
(-) lug (lug 1) of the meter (S-1), Leave the
other end of the wire free, This wire will be
removed later,

( ) Tack solder one endof the prepared red wire
to the positive (+) lug (lug 2) of the meter
(S-1). Leave the other end of the wire free,
This wire will be removed later,

SOLDER
END

METER

RECEIVER
CIRCUIT BOARD

E

RED FROM METER

TACK SOLDER
g
SOLDER TO FOIL

Figure 2-4

) Refer to Figure 2-4 and tack solder one
end of the remaining 2200  (red-red-red)
resistor to E on the foil side of the receiver
circuit board (S-1).

) Connect the free end of the red wire coming
from the meter to the free end of the 2200 ©
resistor (S-1),

) Connect the free end of the black wire coming
from the meter to point F on the receiver
circuit board (S-1).

) Turn the Transceiver top side up and connect
the line cord (11-pin socket) to the power
plug on the rear panel,

) Make sure the VOLUME control is at OFF,
and plug the other end of the AC line cord
into the appropriate power source,

) Turn the Transceiver on by turning the VOL-
UME control clockwise,
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( ) Refer to Figure 2-1 and adjust the BIAS con-
trol clockwise until the meter reads exactly

NOTE: During the Alignment steps, it is neces-
sary to turn the Transceiver over severaltimes
to get at points on both the top and the bottom of
the chassis, As AC voltage is exposedat several
points, even with the power switch OFF, youmay
wish to disconnect the end of the line cord from
the wall outlet or other power source while the
chassis is being turned over,

( ) Turn the Transceiver off,

() Disconnect the temporary red lead from the
2200  resistor and the temporary black
leads from F,

() Remove the 2200 Q resistor from E, It will
be installed later,

( ) Refer to Figure 2-5 and tack solder one
lead of the 22 k2 (red-red-orange) resistor
to the foil shown on the receiver circuit
board (S-1),

N RED
{©) FROM METER

RECEIVER
CIRCUIT BOARD

/SOLDER T0
ZRFD L

Figure 2-5

= )

) Connect the other lead of the resistor to

the free end of the red wire from the
meter (S-1).

Turn the Transceiver top side up,

Refer to Figure 2-1 and tack solder the
free end of the black wire from the meter to
the ground lug of the speaker (S8-1),

Turn the Transceiver ON,

Adjust coil L7 for maximum meter deflec-
tion to the right. Then turn the coil slug
an additional 1/4 turn in a clockwise direc-
tion,

Turn the Transceiver OFF,

Disconnect the black wire from the speaker
ground lug, and the red wire fromthe 22 kQ
resistor,

Remove the 22 k2 resistor from the foil of
the receiver circuit board,

Refer to Figure 2-1 and install the 2200 &
(red-red-red) resistor on the receiver
circuit board, Solder both leads and trim off
excess lead length,

Refer to Figure 2-1 and install the 22 kQ
(red-red-orange) resistor on the receiver
circuit board in a vertical position, Solder
both leads and trim off excess lead length,

Tack solder the red lead from the meter
to the grounded terminal of the speaker
(the lug to which the bare wire is connected).



( ) Turn the DRIVER TUNE knob to the 10
. =) o'clock position.
A : ( ) Set the FUNCTION switch to the RCVR-

TRANS position,

( ) Make sure that the 8,06 MHz crystal
supplied is in crystal socket X1,

( ) Turn the unit ON, Be sure the pilot lamp
and tube filaments light,

FINAL AMP
4 SHIELD

—~
—

Insert the shorter end of the alignment
tool into coil L8,

—
—

After allowing 60 seconds for warmup, press
in on the microphone button and adjust coil
L8 for maximum meter indication by turning
the coil slug with the alignment tool, After
a peak has been obtained, release the micro-
phone button,

@

GRID COIL L11.)

o

BLACK ’ “_Z Frem )

FROM METER K SOLDER .

“ TRANSMITTER
‘{ CIRCUIT BOARD §

( '} Turn Transceiver OFF,

() Refer to Figure 2-6 and disconnect the black
wire from point B onthe transmitter circuit
board., Then connect this wire to point C
on the same board (S-1).

() Turn the Transceiver top side up.

( ) Turn unit ON and insert the alignment tool
into coil L9,

( ) Allow unit to warm up again for 60 seconds,
Then press in on the microphone button and
Figure 2-6 adjust coil L9 for maximum indication.
Release the microphone button,
( ) Refer to Figure 2-6 and tack solder the

black lead from the meter to point B on the r =
transmitter circuit board (S-1),

_}_‘}_

() Turn the Transceiver top side up,
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( ) Insert the alignment tool in coil L10, Press
in on the microphone button and adjust coil
L10 for MINIMUM reading. This indica-
tion may be just discernible in some units,
Release the microphone button,

( ) Press in on the microphone button and read-
just coils L8 and L9 for MAXIMUM indi-

cation, Release the microphone button,
P Ny
( ) Turn the Transceiver bottom side up.

NOTE: In the next step, use the shorter end
(thicker shaft) of the alignment tool to spread
out (lengthen) coil L11 unti] it reaches the oper-
ating frequency, Insert the heavier end of the
alignment tool between the turns of the coil and
force them apart a little at a time,

( ) Press the microphone button and adjust
coil L11 for maximum meter deflection,
Release the microphone button, NOTE: The
adjustment of L11 may cause the meter to
deflect full scale, If this happens, turn
the slug of L9 counterclockwise enough
to reduce the meter indication, Then obtain
a peak on L11, Coil L9 will be repeaked

later,
\

e qa ﬁil

( ) Turn the unit off,

( ) Remove the masking tape from the end of the
yellow lead coming from grommet AH,
Touch the end of the lead to chassis ground
(a spark may jump from the lead to the
chassis). Then connect the end of the yellow
lead to feedthrough capacitor CA (S-1),

( ) Disconnect the temporary red and black
wires connected to the meter, Save these
wires for reuse later,

Refer to Figure 2-1 (fold-out from Page 66) for
the following two steps,

( ) Temporarily connect the black wire coming
from grommet AL to lug 1 of the meter (S-1).

( ) Temporarily connect the red wire coming
from grommet AL to lug 2 of the meter (S-1).

( ) Make sure a 50 ohm noninductive load is con-
nected to the ANTENNA TERMINAL for the
following steps.

( ) Turn the Transceiver on, Turn the METER
ZERO adjustment on the rear panel for "0"
reading on the meter,

NOTE: When the Function switch is in the RCVR-
TRANS position, the meter indicates relative
power output and reads downscale, Downward de-
flection of the meter needle therefore means in-
creased power output,
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( ) Press in on the microphone button, The
meter should deflect to almost full scale,
Adjust both the FINAL TUNE and FINAL
LOAD knobs for MINIMUM indication of the
meter,

( ) Adjust coil L9for minimum indicationonthe
meter, Release the microphone button,

( ) Press the microphone button and adjust the
DRIVER TUNE, FINAL TUNE and FINAL
LOAD for MINIMUM indication, Talk into the
microphone at a normal level, As you talk,
the meter should "swing" farther down scale,

Refer to Figure 2-7, which shows the dimensions
to which the coupling between the final plate coil
and the antenna link coil should be adjusted. In
some units you can adjust the coupling for a small
additional output,

FINAL
PLATE
coiL

ANTENNA  §
LINK—"%

corL
:

END VIEW OF

FINAL COILS

Figure 2-7

CAUTION: In the following adjustment, high volt-
age is present on the final plate coil; protect
yourself from electrical shock! Keep in mind that
if the final plate coil and the antenna link coil
touch each other, several diodes will probably
be damaged,

( ) Turn the Transceiver bottom side up,

( ) Be sure the Function switchis setto RCVR-

TRANS, Then depress the microphone but-
ton,

( ) Use the large end of the plastic nut starter to
push the antenna link coil into or out of the
final plate coil, Push averysmall amount at
a time, Adjust the antenna link coilfor maxi-
mum relative power output (deflectionto the
left).

( ) With the microphone button pressed in, turn
the front panel knob to X2, If the meter goes
to full scale, this indicates that the trans-
mitter is operating only on its proper fre-
quency and not on a spurious frequency, Re-
lease the microphone button and return the
knob to X1,

( ) Turn the Transceiver OFF,

( ) Disconnect the red wire and the black wire
from the panel meter,

( ) Tack solder the temporary red wire tolug2
of the panel meter (S-1), Connect the other
end of this wire to the grounded lug of the
speaker (S-1),
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( ) Tack solder the temporary black wire tolug
1 of the panel meter (S-1), Tack solder the
other end of this wire to the AGC terminal
on the foil side of the receiver circuit board
(S-1), A yellow wire has been previously
connected to this terminal,

( ) Disconnect the lead of the 100 pF disc
capacitor from the ground foilnear the ANT
terminal and connect this lead to the ANT
terminal (S-1),

( ) Turn the Transceiver top side up.

( ) Press the microphone button and use the
alignment tool to adjust the slug in coil L15
for minimum indication on the panel meter,

() Remove and discard the temporaryred wire
and the temporary black wire,

( ) Connect the red wire coming from grommet
AL to lug 2 of the panel meter (S-1),

() Connect the black wire comming from grom-
met AL to lug 1 of the panel meter (S-1),

This completes the alignment of the transmitter
portion of your Transceiver,

You can measure the power input to the final
amplifier by connecting a milliammeter (set to
measure at least 150 mA) across resistor R114,
the cathode resistor of tube V3, The meter will
indicate totaltube current, from which the screen
grid and control grid current must be subtracted,

An example of this would be:

Total cathode current 100 mA
Less: screen current 10 mA

grid current 2mA 12 mA
Plate current 88 mA
Plate current in Amperes ,088 A
Plate voltage 300 VDC
Watts plate input 26,4

Another way to measure the approximate power
input to the final amplifier is to measure the
voltage drop across R114, For each one volt drop
across this resistor, 10 mA of current is flowing,
Thus, a 7,5 volt drop means 75 mA of current is
flowing, Multiply this by the plate voltage, and
decrease the result by 1/5 to allow for screen
and grid current:

R114 voltage drop 11,0 VDC

Total cathode current (approx,) .11 A(110 mA)
Plate voltage 300 VDC

Total watts 33.0
Less 1/5 for screen and grid 6.6
Watts plate input (approx.,) 26.4
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RECEIVER ALIGNMENT

The tuner for the receiver has been aligned at
the factory, This Receiver Alignment Procedure
is therefore confined to the second oscillator,
mixer, and low frequency IF stages,

Two methods of aligning the receiver are pre-
sented here: "Alignment With Instruments' and
"Alignment Without Instruments.,” The first
method, the more accurate of the two, is per-
formed with an RF signal generator and an 11
megohm input voltmeter, The second method
uses an "'on the air'' signal withthe Transceiver
meter for a tuning indicator, Use the method that
best fits your needs,

ALIGNMENT WITH INSTRUMENTS

( ) Set the FUNCTION switch to the BATT,
SAVER position,

( ) Connect the voltmeter, set to the lowest AC
range, across the speaker terminals,

() Make sure the SQUELCH control is turned
fully clockwise and that the knob is pushed
inl

( ) Turn the Transceiver on and adjust the
VOLUME control to a comfortable level,

( ) Connect the ground lead of the RF signal
generator to the Transceiver chassis and
the "hot" lead through a ,01 uF capacitor
to the base (B) of transistor Q4. (See Figure
2-1),

( ) Adjust the signal generator for a frequency
of 2 MHz, modulated 30% at 400 Hz, Adjust
the RF output for an indication on the
voltmeter,

( ) Adjust the slug of transformer T4 for a
MAXIMUM reading on the voltmeter,

ALIGNMENT
TooL

UFPER S5LUG

| LOWER SLUG

Figure 2-8

( ) Refer to Figure 2-8 and adjust both the upper
and lower slugs in transformer T3 for a
maximum reading on the voltmeter, Start
with the slug closest to the circuit board,
Keep reducing the generator output as the
slugs are tuned so that a minimum recogniz-
able reading is maintained onthe voltmeter,

( ) In a similar manner, adjust both slugs in

transformer T2,

( ) Readjust the slugs in T2, T3, and T4 for a
MAXIMUM reading, Remember to keep the
generator output low to obtain a sharp
indication,

( ) Disconnect the hot lead of the generator and
the ,01 pF capacitor from the base of Q4,
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( ) Refer to Figure 2-1 and place one lead of
the ,01 pF capacitor in the hole for T1 in
the top of the tuner, Attach the hot lead of
the signal generator to the other capacitor
lead, Set the generator to 24,960 MHz,

( ) Adjust coil L6 for maximum indication on the
voltmeter,

( ) Disconnect the voltmeter and the signal
generator,

NOTE: For maximum performance, repeat the
above series of adjustments,

This completes the Alignment With Instruments,
Proceed to "T-R Switching Alignment. "

ALIGNMENT WITHOUT INSTRUMENTS

NOTE: If you are not familiar with VHF antenna
practices, look ahead to Antenna Considerations
on Page 80,

Set the controls of the Transceiver as follows:
( ) FUNCTION: RCVR-TRANS
( ) CRYSTAL-VFO: X1

( ) SQUELCH: Fully clockwise
( ) ANL: Push in

( ) Turn the Transceiver ON withthe VOLUME
knob, and adjust for a reasonable amount
of background noise,

( ) Set the FUNCTION switch to SPOT,

( ) Turn the MAIN TUNING near 145,08 MHz
to the harmonic of the 8,06 MHz crystal
previously installed in crystal socket X1,
Adjust the MAIN TUNING and the DRIVER
TUNE knobs for maximum meter needle
deflection,

[ e

—_—

Refer to Figure 2-1 and use the alignment tool
to adjust the following transformers and coils
for maximum meter deflection,

7
e .

el =— |

-

( ) T4

( ) Connect a 2-meter antennatothe ANTENNA
connector on the rear apron,

( ) Set the FUNCTION switchto RCVR-TRANS,
( ) Tune in a signal near the middle of the
tuning range which gives meter reading

of 1 or 2. Again adjust the following meters ~
and coils for maximum meter reading,

( ) T4
() T3
() T2

() L6

NOTE: If the equipment needed for Alignment
With Instruments becomes available later, you
should then realign the receiver to make sure
that you are receiving the verybest performance
from your Transceiver,

This completes Alignment Without Instruments,
Proceed to "'"T-R Switching Alignment. "
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T-R SWITCHING ALIGNMENT

WITH INSTRUMENTS

Equipment needed

1, An RF signal generator with a 50
output impedance that will tune from
142 to 149 MHz with 30% internal
AM modulation at 1000 Hz,

2. An 11 megohm input voltmeter,

Alignment Procedure

( ) Set the FINAL LOAD knob so the capacitor
plates are fully meshed,

( ) Place the FUNCTION switch in the TRANS-
RCVR position,

( ) Connect the voltmeter across the speaker
terminals, Set the voltmeter to read AC in
the lowest range,

( ) Connect the Transceiver tothe power source
and turn it on,

( ) Connect the RF generator to the antenna in-
put,

( ) Set the generator for an internal modula-
tion of 30% at 1000 Hz,

( ) Turn the MAIN TUNING to read 146 MHz
and adjust the generator for anapproximate
midscale reading on the voltmeter. Note
the voltmeter needle position; this position
will be called the '"Reference Point,"

( ) Adjust the FINAL TUNE knob for a maxi-
mum increase in the meter deflection,

( ) Adjust coil L14 to reduce the meter de-
flection to the "Reference Point,” Refer to
Figure 2-1 to locate L14,

( ) Repeat the two preceding adjustments until
you obtain 2 minimum amount of meter de-
flection when adjusting the FINAL TUNE
knob,

This completes the T-R switching alignment with
instruments, Disconnect the RF generator and
voltmeter from the Transceiver, Proceed tothe
""Final Assembly,'" NOTE: The tuner should re-
quire no alignment, although tuner alignment in-
formation is furnished in case it should be
needed for maintenance purposes at some time
in the future,

WITHOUT INSTRUMENTS

( ) Set the FINAL LOAD knch so the capacitor
plates are fully meshed,

( ) Place the CRYSTAL-VFO switch in the X1
position,

( ) Place the FUNCTION switch in the SPOT
position,

( ) Connect the Transceiver tothe power source
and turn it on,

( ) Tune the MAIN TUNING knob to obtain a
maximum panel meter deflection at the
SPOT frequency, Note the meter needle
position, This position will be called the
"Reference Point,"

( ) Adjust the FINAL TUNE knob for a maxi-
mum increase in the meter deflection,

( ) Adjust coil L14 to reduce the meter de-
flection to the ''Reference Point," Refer to
figure 2-1 to locate coil L14,

( ) Repeat the two preceding adjustments until
you obtain a minimum amount of meter
deflection when adjusting the FINAL TUNE
knob,

This completes the T-R switching alignment
without instruments, Proceed to the Final As-
sembly, (NOTE: The Tuner should require no
alignment, although tuner alignment information
is furnished in case it should be needed for
maintenance purposes at some future time,)
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TUNER ALIGNMENT

The tuner is prealigned as it comes from the
factory, However, these alignment instructions
are included should realignment be needed some
time in the future,

EQUIPMENT NEEDED

1. An RF signal generator with a 50 Q
output impedance that will tune from
142 to 149 MHz with 30% internal AM
modulation at 1000 Hz,

2, An 11 megohm input voltmeter,
3. An accurate source of calibrated signal

at 143,2 and 148,2 MHz (referred to as
a ""ealibrator').

ALIGNMENT PROCEDURE

(

) Connect the voltmeter across the speaker

terminals,

Connect the calibrator to the ANTENNA in-
put on the rear panel,

Connect the Transceiver to its power source,
Set FUNCTION switch to TRANS-RCVR,
Turn the Transceiver on,

Set the dial and calibrator to 148.2 MHz,
Adjust capacitor C16 for MAXIMUM signal

indication either on the voltmeter or on the
front panel meter,

Set the dial and calibrator to 143,2 MHz
and adjust coil L5 for MAXIMUM indica-
tion by expanding or contracting the coil
with an insulated alignment tool through its
access hole in the tuner cover.

Set the dial and calibrator back to 148,2
MHz and readjust C16,

( ) Set the dial and calibrator to 143,2 MHz

(

)

and readjust coil L5,

Repeat the above two steps until the dial
tracks properly,

Disconnect the calibrator and connect the
RF signal generator in its place,

LY
Turn the dial to read 146 MHz and adjust
the generator for an indication on the volt-
meter, The generator should be set for in-
ternal modulation of 30% at 1000 Hz,

Remember to keep the RF output of the
generator low and adjust coils L1 and L2
for MAXIMUM output, Do not position the
slug of coil L1 at the bottom of its form, as
the slug may stick and break,

&
Turn the dial to 147 MHz and tune the
generator for an indication, Adjust coil L4
for maximum output,

Turn the dial to 145 MHz and tune the gener-
ator for an indication, Adjust coil L3 for
maximum output,

Repeat the procedure for coils L3 and L4
until no further output is obtained,

Return the dial and generator to 146 MHz and
readjust coils L1 and L2 for maximum out-
put, The slug of coil L2 must be turned
counterclockwise only (toward the top of its
form),

Adjust both slugs of transformer T1 for
maximum output at 146 MHz,

Recheck the dial calibration and readjust if
needed,

This completes the Tuner alignment,
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CRYSTAL CONSIDERATIONS

The Transceiver is furnished with an 8060 kHz
crystal in an HC-6U type holder, This crystal
produces a transmit frequency of 145,080 MHz,
the 18th harmeoenic of the crystal frequency. When
purchasing crystals, determine the crystal fre-
quency by the following formula:

CRYSTAL FREQUENCY (MHz) =

DESIRED TRANSMIT FREQUENCY (MHz)
18

Multiply the answer by 1000 to convert to
kHz (kilohertz), The result shouldbe in the range
of 8000 to 8222 kHz for frequencies within the two
meter band,

The Transceiver is furnished with one socket for
type HC-6U crystals and three sockets for
type FT-243 crystals, As the crystal furnished is
of the HC-6U type, any extra crystals whichare
purchased should be of the FT-243 type, Some
suppliers can furnish HC-6U to FT-243 adapter
pins,

Include the following specifications when order-
ing crystals:

C 10ading- & & S8 E & 8 8 8 e R 9 pFl
Drive level. 488 e a8 & 8 " s s e 15 mA at 13 Q.
Effective resistance' ® 8 % & 208 v s " P 8 25 R‘

Crystal socket designations X1, X2, X3, and X4
are lettered at the rear of the transmitter
circuit board,



IN CASE OF DIFFICULTY

This section of the Manual is divided into
three parts: General Tests, Transmitter Trou-
bleshooting Chart, and Receiver Troubleshoot-
ing Chart. Refer to the General Tests first
for any problems that occur right after the
kit is completed. Then refer to the Trou-
bleshooting Charts,

Refer to the Circuit Board X-Ray Views (Pages
116 and 117) and the Chassis Photographs (Pages
114 and 115) for the location of components on

the circuit boards and chassis, The Block Dia-
gram (fold-out from Page 98) and Schematic
Diagram (fold-out from Page 119) will alsohelp
you locate the cause of difficulty,

NOTE: In an extreme case where you are
unable to resolve a difficulty, refer to the
Service and Warranty section of the "Kit Build-
ers Guide'", and to the '"Factory Repair Service"

information on Page 88 of this Manual,

GENERAL TESTS

1. Recheck the wiring, Trace each lead in
color pencil on the Pictorial as it is
checked. It is frequently helpful to have a
friend check your work, Someone who is not
familiar with the unit may notice something
consistently overlooked by the kit builder,

2. About 90% of the kits that are returned for
repair do not function properly due to poor
connections and soldering, Therefore, many
troubles can be eliminated by reheating all
connections to make sure they are soldered
as deseribed in the Soldering section of the
Kit Builders Guide,

3. Check to be sure all transistors and tubes
are in their proper locations, Make sure all
tubes light when the Function switch is in the
RCVR/TRANS and SPOT positions, MAKE
SURE EACH TRANSISTOR LEAD IS CON-
NECTED TO THE PROPER POINT,

4, Check the values of the parts, Be sure the
proper parts have been wired into each cir-
cuit as shown in the Pictorial Diagrams, It
would be easy, for example, to install a 22

HEATHXITY

kQ (red-red-orange) resistor where a 220
kS (red-red-yellow) resistor should have
been installed,

5. Check for bits of solder, wire ends, or other
foreign matter which may be lodged in
between circuit board foils or wiring.

6, If, after careful checks, the trouble is still
not located and a voltmeter is available,
check the voltage readings against those
shown on the Voltage Chart (fold-out from
Page 113), All voltage readings were taken
with an 11 megohm input voltmeter, Voltages
may vary as much as +20%,

7. A review of the Circuit Description will also
help you to know where to lookfor the trou-
ble,

NOTE: Breaks in the foil of the circuit board
can 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 hairline erack in the foil.

89
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TRANSMITTER TROUBLESHOOTING CHART

—
SYMPTOM POSSIBLE CAUSE CURE
S — e
No filament voltage, 1. Filaments shorted. Check |1, Arrange jumper wiresso they arenot tou
brown wire jumpers on top of ing any component leads or cireuit bo
transmitter eircuit board, pins,

2, Power plug or socket wired 2, Wire correctly,

wrong,
Tube V1A will not 1. Tube V1 defective, 1. Check tube V1 on a tube checker, Repl:
oscillate, 2, Ground end of the 150 Q2 cathode with a good tube,
resistor of V1A not grounded |2, Check wiring and soldering of Funct
when Mic button is pressed, Switch,

3. Cathode common line not |3, Diode D101 "open', Remove the diode :
grounding, Measure with 11 check its forward and back resistan
megohm input voltmeter at point The forward (cathode to anode) resista:

7 U onthe circuit board, When Mic should be approximately 5000 ohms, 1
button is pressed, this voltage resistance in the opposite direction sho
should be near zero, be over 1 megohm, Replace if necessa;

4, Crystal defective, You should be 4, Replace crystal,
able to measure -7.5 VDC at |5, Replace resistor R104,
peint N, 6. Install crystal,

L 5. No B+ at pin 6 of V1A (open
R104),

6. No change in voltage at pin 7 of
V1A from receive to transmit
mode (open resistor R102),

7, No crystal installed,

No output from tripler 1. Tube V1 defective, 1. Check tube on tube checker, or replace wi
tube V1B, 2, Capacitor C174 may be shorted a good tube,
out by resistor R107, 2. Check for short circuit and rearrange t

3. No B+ at pin 1 of tube V1B (open lead of C174,
resistor R108), 3, Replace resistor R108,

4. No change in cathode voltage at |4, Replace resistor R107,
pin 8 from receive to transmit |5, Install crystal,
mode (open resistor R107),

5. No crystal installed,

No output from tube V2, 1., No B+ at pin 7 of tube V2, |1. Open RFC1,

(No output reading at test 2, No change in voltage atpin1be- |2, Replace resistor R111,

point TP-C), tween receive and transmit |3, Replace defective component,
modes, Should decrease on |4, Check tube on tube checker or replac
transmit (open resistor R111), with a tube known to be good,

3. No Screen Voltage at pin 8 of
V2 (open resistor R112 or
shorted capacitor C116).

4, Tube V2 defective,

No voltage indication 1. Resistor leadfrom the bottomof 1. Reposition the resistor lead,
at TP-C, All stages circuit board at TP-C not cut off
working, and shorting to the tube socket
ground lug on the top side of
the circuit board,
e
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SYMPTOM

POSSIBLE CAUSE

CURE

No power output from No change in voltage at cathode |1. Replace resistor R114.

tube V3, between receive and transmit |2, Replace defective component,
modes, On transmit, voltage |3. Check tube on a tube checker, or replace
should be approximately 13 with a tube known to be good,
VDC, (open R114),

2, No Plate Voltage: open RFC, or
open winding on Transformer
T6.

3. Tube V3 defective,

Output is evident with- 1, Self oscillation of final ampli- |1, Reposition capacitor C309 and C121 proper-

out a ecrystal or VFO fier, Cathode bypass capacitor ly, as directed in the steps, I

in the circuit, not positioned according to in- |2, Replace any defective components between
structions, the plate of V2 and the grid of V3,

2. Lack of grid drive, Grid voltage
in transmit mode should be at
least -14 VDC,

3. Antenna not connected,

High voltage short in 1. Final amplifier plate coiltouch- |1, Relocate coil away from the chassis,
the final amplifier plate coil, ing chassis, 2. Replace capacitor C311,

2., TFeedthrough capacitor C311 |3, Replace V3,
shorted, 4, Straighten plates,

3. C303 shorted,

Switching diodes D101, D102, | 1. Antenna link coil shorted to final 1. Reposition coil L13, and replace diodes
and D204 burned out, amplifier plate coil, D101, D102 and D204,

No indication of relative 1. Diode D301 installedbackwards, |1, Reverse diode D301,

power on the panel meter, 2, Capacitor C312 shorted, 2, Replace capacitor C312,

3, Shorted coaxial cablefromlug3 |3, Unsolder both center conductors and meas-
of terminal strip CC tolug 10 of ure with an ohmmeter from center con-
terminal strip AP, ductor to the chassis, If it is shorted, re-

place the coaxial cable,
T-R Switch (See Page 112) 1. Inthe receive mode (to provide | 1. Replace defective parts,

not working properly,

proper back bias) the cathode
voltage of diode D102 should
exceed its anode voltage by at
least 10 VDC, If resistor R116
is open, this voltage will be low;
if resistor R117 is open, this
voltage will be high,




Page 92

| EEAT

RECEIVER TROUBLESHOOTING CHART

In the following chart, the symptom ''no audio
output'' has been disregarded as being too gen-
eral, since it would be caused by the failure of
some stage or section as a secondarysymptom,
Therefore, this chart will show only the second-

ary symptoms.

SYMPTOM

Low tuner
sensitivity,

POSSIBLE CAUSE

Coaxial cables from the antenna
jack tothe receiver are shorted,

Check for short circuits with an ohm
and replace the cable if it is defe

voltage zero
l—— L

e =

2, Defective tuner, 2, Connect the positive lead of a milliam
3, T-R networkcomponent failure, to the free ends of resistor R317 and
4, Zener diode D312 connected in D312, and connect the common lead
reverse. +A terminal on the tuner foil, If the ci
exceeds 10 mA, replace transistor Q
less you have the capability of removi
tuner from its foil, this should be done
factory,
3. Refer to T-R Switch Symptom on Trar
ter Troubleshooting Chart,
4, Reverse D312,
Crystal oscil- 1. Coil L7 improperly tuned, 1, Tune L7 for maximum signalonag
lator inoper- 2., Transistor defective or not in- coverage Receiver,
ative, stalled properly. 2., Be sure transistor is installed pro
3. Defective crystal, Replace if it is defective,
3. Replace crystal,
NOTE: You can check the crystal oscilla
tuning a general coverage receiver tothec
frequency, If a strong signalis heard, thec
oscillator is operating properly.
Voltage reading 1, Primary of Transformer T2 1. Replace T2 (#52-116),
low at collector open (check with ohmmeter for 2, Replace capacitor C205,
of Q4, open circuit), 3. Replace resistor R205,
2, Capacitor C205 shorted,
3. Resistor R205 open,
Low voltage at 1. Secondary of Transformer T2 1. Replace T2,
base of Q6, open (check with ohmmeter for 2, Replace C209,
open circuit), 3. Replace incorrect resistor,
2, Capacitor C209 shorted,
3. R209, R218, or R219 wrong
values,
Q6 emitter 1. Capacitor C212 shorted, 1. Replace C212,
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SYMPTOM

POSSIBLE CAUSE CURE

Q6 collector 1. Transformer T3 primary open 1. Replace T3,
voltage zero. (check with ohmmeter for open 2. Replace C213,
circuit).,
2, Capacitor C213 shorted,
No gain at Q8. 1. Resistor R211 open, 1. Replace R211,
Voltage at
emitter high,
No gain at Q6, 1. Defective transistor, Measure 1. Replace Q6, {
base to emitter voltage. Base
voltage should be .5 ta .7 VDC
higher than the emitter,
No base volt- 1. Open secondary winding in 1. Replace T3,
age at Q7, Transformer T3, 2. Replace C214,
2, Capacitor C214 shorted,
Low Gain at 1. Defective resistor R214or R215 1. Check resistors R214 and R215,
Q1. or wrong value installed,
No gain at Q7, 1. Resistor R216 open. 1. Replace R2186,
2, Capacitor C215 open, 2. Replace C215,
| &
Zero voltage 1. Primary of Transformer T4 1. Replace T4,
at collector open, 2, Replace R217,
of QT, 2. Resistor R217 open. L
Detector not 1. Secondary of Transformer T4 1. Replace T4,
working, open, 2. Replace D201,
2. Diode D201 open, A high voltage 3. Replace defective resistor,
at the anode of D201 (proper
voltage at the anode is approxi-
mately .6 VDC),
3. No voltage at anode of diode
D201, Resistor R218 or R219
open,
Noise Limiter 1. Open diode D202, (If this diode 1. Replace D202,
not operating. is open, there will be .5 VDC at 2, Replace capacitor C219,
terminal 4 of the Noise Limiter
switch when it is pushed in,
Normal voltage is 1,9 VDC),
2. Zero voltage at terminal 5 of
Noise Limiter switch, Also no
audio output present,
—:—— e ————
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AUDIO TROUBLESHOOTING CHART

AUDIO POSSIBLE CAUSE CURE
SYMPTOMS
=
Low audio out- 1, Capacitor C221 or €222 short- 1. Replace C221 or C222,
put, audio ed, If C222 is shorted, varying
control sounds of the Volume Control will vary
scratehy, the voltage at the base of Q8.
Audio pre- 1, Diode D203 shorted, When 1. Replace D203,
amplifier Q8 shorted, this diode will cause a 2, Replace defective or improperly value
does not decrease in voltage at the emit- components,
amplify. ter of Q8fromanormal 2,6 VDC 3. Replace capacitor C223,
unscuelched to .8 VDC,
2. Improper bias at base of Q8.
Resistors R223 and R224 may be
of improper value,
3, Zero volts at the emitter of Q8.
| |
Squelch con- 1. Squelch control open, 1, Replace Squelch control, C227 shorte
trol does not 2. Resistor R309notproperly con- 2. Replace or properly connect R309,
operate prop- nected from terminal 1 of the 3. Replace Q9,
erly, squeleh control to the ground 4, Replace Q10,
lug, R309 not the correct value,
3, The collector voltage at Q9 does
not vary with the squelch control
from approximately .8 VDC to
10 VDC.
4, Transistor Q10 open, (+10 VDC
at the collector.)
No output 1, Defective components: Q8, Q10, 1. Replace Q8, Q10, D203, D204, and cz!
from audio diode D203, and capacitor C223,
preamplifier, D204.
A squeal in 1, Lug 1 on microphone switch 1. Reaccomplish the grounding of lug #1 of!
the audio or improperly grounded, microphone switch,
a loud hiss in 2. RFC #5 open, 2. Replace RFC #5,
the speaker
when the re-
ceiver audio
is turned
down,
Voltage at 1, Diode D205 open, 1. Replace D205,
pin P of the
Circuit
Board is
above 10
VDC.




ulation transformer,

ground the black-yellow wire of
the speaker windingon the mod-
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AUDIO POSSIBLE CAUSE
SYMPTOMS
e ==
No modula- 1, Capacitor C327 shorted, Replace C327,
tion, but re- 2, Capacitor C229 open (if there is 2. Replace C229,
ceiver audio no indication of audio at the base 3. TUnsolder the positive lead of C236, Connect
is present, of Q12). a signal generator to this lead and, if C236
3. Capacitor C236 open, is good, you will hear audio from the
speaker, The same test can be made with
capacitors C229 and C224,
No base or 1. Capacitor C232 shorted, 1. Replace C332,
collector 2, Resistor R239 open, 2. Replace R239,
voltage at Q11
or Q12,
Hum coming 1, Capacitor C232 open, 1. Remove capacitor C232, If there is a dif -
from the ference in hum level, replace C232,
mic
amplifier
stages.
Hum in the 1, Capacitor C238 open, 1. Replace capacitor C238,
driver of the
modulator,
Over 2 VDC 1. Open primary winding of Trans- 1, I an ohmmeter confirms an open circuit,
at pin G (col- former T'5, replace T5,
lector) of Q13,
No voltage at 1. Resistor R245 open, 1. Replace R245,
the base or
emitter of Q13,
Cannot adjust 1. Resistor R246 or R247 open, 1, Check with an ohmmeter and replace the
bias on Q14 defective resistor,
and Q15.
An arcing 1. RF feedback. 1. Interchange the green and yellowleads from
sound in the T5 at the bases of Q14 and Q15,
modulation
transformer
when trans-
mitting.
Modulation 1. Phone jack shorting terminals 1., Bend the shorting terminals just enough for
with no re- are open, them to make a connection with no plug in
ceiver audio. 2, Speaker open, the jack.
3, The internal switch on the mic- 2, Replace the speaker,
rophone is not shorting to 3. Check the grounding function of the Micro-

phone switch in the Receive mode, Replace
the switch, if necessary,




CIRCUIT DESCRIPTION

The Circuit Description is provided to give both
the novice and the experienced kit builder a
better understanding of what is happening in each
stage of the Transceiver, Refer to the Block
Diagram and the Schematic Diagram whenread-
ing the Circuit Description. For your conven-
ience, a partial schematic diagram is also pre-
sented for each portion of the circuit as it is
discussed,

The Block Diagram outlines the relationship
between circuits, On it, two groups of circuits
are contained within dashed-line boxes, One box
encloses the receiver circuits and the other box
encloses the transmitter circuits, Other circuits
shown are common to both receive andtransmit
functions,

Letter number designations for the resistors,
capacitors, and diodes are placed in the following
groups., This grouping will make it easier to
locate parts on the Schematic and on the chassis,

0- 99 Parts mounted in preassembled tuner,
100-199 Parts mounted on transmitter circuit
board,
200-299 Parts mounted on receiver circuit
board,
300-399 Parts mounted elsewhere,

HEATHEXIT"

The receiver portion of the Transceiver employs
13 transistors and five diodes in a double-
conversion, superheterodyne circuit, The audio
driver and amplifier stages are also used as a
driver and modulator when the transmitter sec-
tion is energized. The circuit consists of: a
broad-band, neutralized RF amplifier; a low=-
noise mixer with a high frequency, tunable
oscillator for frequency conversion; a high
frequency crystal-controlled IF stage; and two
low frequency IF stages, AGC, ANL, Squelch,
and relative signal strength metering circuits
are also incorporated in the receiver design,

The transmitter section employs three tubes in
a circuit providing AM output, The pentode por-
tion of a triode-pentode functions as a modified
Pierce oscillator, or may be used as a straight-
through amplifier for an accessory VFO, The
plate circuit of this stage is tuned to the third
harmonic of the control grid frequency, The tri-
ode section of this tube acts as a second fre-
quency tripler, A pentode tube acts as adriver-
doubler, and the final tube is a compactron tube
operated as a class C amplifier with both
screen and plate modulated, Link coupling is used
from the plate circuit to the antenna,

99
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TRANSMITTER CIRCUITS

OSCILLATOR-TRIPLER V1A (Figure 6-1) .

Tube V1A is a pentode that is operated as a
modified Pierce crystal oscillator-tripler or as
an amplifier-tripler, The plate circuit of this
tube is tuned to three times the fundamental
frequency of the grid circuit, Plate tuning is
accomplished by coil L8 and variable capacitor
C301A, which is one section of three-section
variable capacitor C301,

When tube V1A operatesasan oscillator-tripler,
its frequency is crystal controlled, When the
tube operates as an amplifier-tripler, its fre-
quency is controlled by an external VFO, The
XTAL-VFO switch on the front panel of the
Transceiver selects one of four crystals, or an
external VFO (if used), The fundamental fre-
quency of the crystal and VFO must be in the
same frequency range, 7.956 to 8.233 MHz,

Up to four crystals may be installed inside the
Transceiver, Three of the erystal holders are of
the FT-243 type, and one is a HC-6Utype, When
the XTAL-VFO switch is in one of the crystal
positions, the crystal is connected between the
control grid and the screen grid of oscillator-
tripler V1A, Capacitor C305 isin series with the
screen side of the crystal and acts as a DC
blocking capacitor,

The output of an external VFO may be connected
through the VFO INPUT jack to lug 5 of XTAL-
VFO switch SW4A, When this switch is in the
VFO position, the output of the VFO is connected
to the control grid of tube V1A, whichacts as an
amplifier-tripler, SW4B turns on the oscillator
tube in the external VFO by completing its
cathode circuit through lugs 6 and 8 of the
switch,
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TRIPLER (Figure 6-2)

The output of tube V1A is coupledthrough capac-
itor C104 to the control grid of tube V1B, which
operates as afrequencytripler, The plate circuit
is tuned to three times the frequency of its grid
circuit by coil L9 and variable capacitor C301B.
The tripled frequency is then coupled through
capacitor C111 to doubler-driver tube V2,

The cathode circuit of V1B is connected to lug
6 of Function Switch SW-2B. When this switchis

in the Revr Trans position, the cathode circuits
of an external VFO (if one is being used) and
oscillator-tripler tube V1A are connected tothe
remaining transmitter cathode circuits, which
are grounded when the microphone button is
pressed, When the switch is in the Spot position,
tube V1A is turned on by the grounding of its
cathode circuit, Tubes V1B, V2 and V3 remain
inoperative, but the entire Receiver is operating,
This permits reception of the crystalharmonics
and identification of the output frequency on the
Receiver dial,
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DOUBLER-DRIVER (Figure 6-3)

The output signal of tripler V1B is coupled
through capacitor C111 to the control grid of
doubler-driver tube V2, A seriestrap consisting
of capacitor C112 and coil L10 is connected from
the control grid of tube V2 to ground, This trap

provides a low-impedance path for an unwanted
96 MHz harmonic, Tube V2 acts as a frequency
doubler because the second harmonic of its input
frequency is tuned by a pi network in its plate
circuit (Figure 6-4), Tube V2 also increases
the strength of the signal sufficiently to drive
tube V3, the power amplifier,



HEATEIIXIT

Page 103

v3

BiS6
POWER _
AMPLIFIE

O TR SWITCH

FROM PIN T OF iy
DOUBLER-DRIvE R ——|
vz
¢

TO CATRAD [ fIH(LHT 7
oF DoOUBLER- vER w2
AND LuG 7 F sw-28

Mz ﬂ’ﬁ L
Z
\2"
g 12 aa-s18 |
40-835
RFC 3
presys

)

E'JW CJU(
r:t ‘

RFC & L]

s 623 znso

II~

THROUGH YELLOW
WIRE OF

& AUDID OUTPUT
AND MODULATION
TRANSFORMER T8

22

POWER AMPLIFIER

|l

T0O B+

Figure 6-4

POWER AMPLIFIER (Figure 6-4)

The output of tube V2 is coupled to power
amplifier tube V3 by coupling capacitor C117
and an impedance-matching pi network that
consists of capacitors C308, C301C, C119, and
coil L11, Capacitor C301C is used to tune the
doubler-driver output to the desired frequency,

The type 8156 power amplifier tube is a beam
power pentode, This 12-pin compactron tube
operates as a class C amplifier, Resistor R114
provides self-bias to protect the tube against
loss of drive, The screen grid and plate are

modulated by the B+ voltage which is routed
through a secondary winding of audio output and
modulation transformer T6, The power input
is 25 to 30 watts, permitting a modulated RF
carrier output of 8 to 10 watts,

The plate circuit is tuned for maximum output by
the series circuit of coil L12 and variable
capacitor C303, The modulated RF output of the
power amplifier is inductively coupled to link
coil L13, Variable capacitor C302 connects be-
tween L13 and ground to tune out any reactance
present, The modulated output from L13 is fed
to the input of the TR switch circuit (D101
and associated circuitry),
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RECEIVER CIRCUITS

PREASSEMBLED TUNER (Figure 6-5)

RF amplifier transistor Q1 is a silicon N-chan-
nel, junction FET (field-effect-transistor) type
that operates in a broad-band RF circuit, This
circuit arrangement offersimprovedcharacter-
istics for low noise, low cross-modulation, and
higher amplification thanisfound in conventional
transistor circuits, The RF amplifier stage is
neutralized by capacitor C1 and coil L2 for
optimum signal-to-noise ratio,

The RF signal from the antenna goes through the
TR switching circuit and is coupled to coil L1
in the tuner by capacitor C314, Coil L1 couples
the RF signal to the gate of Q1, AGC (automatic
gain control) is applied through coil L1 to the
gate (G) of Q1 to control its gain and prevent it
from being overdriven by strong signals,

The amplified signal from the drain (D) of Q1 is
connected to the mixer, Q2, through an over-
coupled, double-tuned circuit consisting of ca-
pacitor C5, coil L3, resistor R2, coil L4, and

PREASSEMBLED

i

capacitor C7T, This circuit is used in the output
of Q1 to achieve the desired bandpass character-
istics over the 5 MHz range of the Transceiver,
This circuit presents a high impedance to the
RF amplifier output at the signal frequency, but
attenuates other frequencies,

The high frequency variable oscillator circuit of
transistor Q3 tunes a frequency range from
118,235 MHz to 123,235 MHz, The oscillator
frequency is always 24,965 MHz lower than the
RF signal frequency from the antenna, Q3 is
connected in a common-emitter configuration
with the frequency-determining component con-
nected between the collector and emitter, and
collector to ground, Variable capacitor C18 is
the main tuning capacitor for the receiver, and
trimmer capacitor C16 provides for fine fre-
quency adjustments, The output of the variable
oscillator is coupled through capacitor C8tothe
source of transistor Q2,

TUNER

_______________________________ -y

Qz
utTaa &zwa: 1B)
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TO C20)
COUPLING
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[ o ) e

Q
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Q3 ' ' ’ )

"og SESGE3 £ g E
VARIABLE - ¢ . L
osciLLAToR cre _|# ci7 /g j_ 40-B29

=

PREASSEMBLED TUNER

Figure 6-5
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Q2, the first mixer, is also an N-channel FET,
This stage mixes the output from the high fre-
quency oscillator with the incoming signal, to
provide sum and difference frequencies, The
output from the drain of mixer Q2 is connected
to the primary winding of transformer T1, which
is tuned to the difference frequency of 24,965
MHz and appears as ahigh impedance to the out-
put of Q2 at that frequency, The secondary wind-
ing of the transformer is connected to coupling
capacitor C201 which is outside the preassem-
bled tuner,

OSCILLATOR AND MIXER (Figure 6-7)

The output from the secondary winding of trans-
former T1 is coupled by capacitor C201 to the
primary winding of coil L6, Transformer T1 and
capacitor C12 in the tuner combine with C201,
C202, and coil L6 to form a three element,
pi section filter which appears as a high impe-
dance to the 24,965 MHz tuner output frequency
and acts as a bandpass filter,

czor

PREASSEMSLPED TUNER
[}

UTPUT
FROM TRANSFORMER TI

Q4
2N 36894

The secondary winding of coil L6 is connected
to the base of second mixer transistor Q4, The
24,965 MHz signal from the bandpass filter is
mixed with a 26,965 MHz signal from crystal
oscillator transistor Q5 to produce a 2 MHz
intermediate frequency,

Transistor Q5 is connected as a crystal-con-
trolled Pierce oscillator, The oscillator's 26,695
MHz output frequency is coupled to the emitter of
mixer transistor Q4 by coil L7, resistor R204,
and capacitor C204, Coil LT is tuned to 26,695
MHz to peak the oscillator signal output, The
value of capacitor C204 has been selected topro-
vide the proper amount of oscillator injectionto
the mixer for optimum conversion gain,

From the collector of mixer transistor Q4, the
output signal frequency is connectedto the tapon
the primary winding of transformer T2, whichis
tuned to the 2 MHz intermediate frequency, The
secondary winding of the transformer is con-
nected to the base of IF amplifier transistor Q6,
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TRANSISTOR Qe

TO AGC VOLTAGE
b & FROM DETECTOR CIRCUIT

— + 10V REG.

Qs
2N3684
CRYSTAL
{E)OSCILLATOR

OSCILLATOR AND MIXER

Figure 6-6
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FIRST AND SECOND IF AMPLIFIERS
(Figure 6-7)

A tap on the secondary winding of transformer
T2 is connected to the base of IF amplifier
transistor Q6. AGC voltage from the detector
circuit is also connectedtothe base of Q6 through
decoupling resistor R209 and the tapped second-
ary winding of transformer T2, The outputfrom
the collector of Q6 is connected through IF trans-
former T3 to the base of IF amplifier transistor
Q7, The output from its collector is connected
through transformer T4 to the detector circuit,

The primary winding of IF transformer T3 is
connected to the squelch circuitry, which oper-

ates from the voltage developed acrossresistor
R212 in the collector circuit of the transistor,

The collector of IF amplifier transistor Q7 is
used in developing an AGC voltage for the pre-
assembled tuner, Capacitor C317 is connectedto
the collector of the transistor and, when strong
signals are present at the collector, couples a
small RF voltage to voltage rectifier and doubler
diodes D302 and D303, The output of the diodes
is a negative-going voltage that is filtered by
capacitor C316, and resistors R304 and R305,
The filtered negative voltage is applied to the
gate of transistor Q1 to reduce the gain in the
presence of strong RF signals,
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DETECTOR-ANL-AND AUDIO PREAMPLIFIER
CIRCUITS (Figure 6-8)

The secondary of transformer T4 is connectedto
diode D201, which detects the audio signal from
the IF amplifiers. The detected audio signal is
connected to the volume control through two
different paths, depending upon the position of
the ANL (automatic noise limiter) switch,

When the ANL switch is in the closed position,
the audio signal is routed through capacitor C326
to capacitor C221, which is connected to the
volume control, When the ANL switch is in the
open position, the audio signal is routed through
the automatic noise limiter circuitry instead of
capacitor C326 and the ANL switch,

The detected audio signal is prevented from
flowing through resistors R220 and R221 to the
Volume control because these two resistors,
along with capacitor C218, form an audio filter
that stops the audio signal butallows a small DC
voltage to pass through. The small DC voltage
biases the cathode of diode D202,

The audio signal then passes through resistor
R218, diode D202, and capacitor C221 tothe Vol-
ume control, The diode clips the peaks of the
audio signal, limiting noise spikes,

Resistors R218 and R219 also form a voltage
divider network from which a DC voltage is
taken and applied through resistor R209 to the
base return of the first IF amplifier as an AGC
voltage, This AGC voltage is filtered by capaci-
tor C209.

Capacitor C222 couples the audio signal from the
volume control to the base of audio preamplifier
transistor Q8, The signal is amplified by the
transistor and coupled through capacitor C224
to the base of audio driver transistor Q13.

The emitter of audio preamplifier transistor Q8
is connected to the squelch and TR switching
circuits, The squelch circuit cuts off the audio
output from Q8 when no signal is being received
at the antenna or when the signal level is below
the threshold level set by the squelch control,
The TR switching circuit cuts off the audio
output from Q8 when the microphone button is
pressed, The operation of the squelch circuit
and TR switching circuit will be described later,
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TRANSMIT-RECEIVE AUDIO CIRCUITS

MICROPHONE AND MICROPHONE AMPLIFIERS

(Figure 6-9)

The hand-held ceramic microphone supplied
with the Transceiver contains microphone switch
SW5, operated by the microphone button, When
pushed, this button places the Transceiver in the
transmit mode, When the button is released, the
Transceiver is placed in the receive mode, the
audio output circuit is completed through lugs 4
and 5 of SW5, and lugs 1 and 2 ground the base
of microphone preamplifier Q11, making this
stage inactive,

TOEMITTER

OF Q&
TO COLLECTOR A
OFQa

In the transmit mode, the microphone button
opens lugs 4 and 5 of SW5, which inactivates
the audio output circuit, Lugs 2 and 3 connect
the microphone to the base of microphone pre-
amplifier transistor Q11, and lugs 5 and 6
ground the cathodes of the transmitting tubes,
thus turning on the transmitter, The cathode
current causes the T-R switch circuits to
change the antenna path from the tuner to output
link coil L13 ( see the T-R Switching section,
Page 112),

3
I:TFIANSM\T')

< p23z HE2IT Lpaygt]

|caz2
2 < —
lon T 2KF l ~|250uF Ty T .o .02

A239 TO R 241
1 AN 4'1?0EEULT$ED
L1 D205 sl LA
G12 56-87
2N3391
<231 MICROPHONE &
<2200 35y AMPLIFIER (f:‘?,g’ T i
f ST URES% b TO BASE OF
MICROPHONE H-ﬁ-\v. t 4 AUDID DRIVER
PRE-AMP opF| 2% iohF Tm\gs{s'ron

() 13
e

< 2R236 e
470

TO YEL-BLK WIRE

P OF TRANSFORMER T8
SECONDARY WINDING

70 C314

D310 |‘ 56-52

AN S OMNE G ON e e s e e e s e e e e s -

(AUDIO OUTPUT)

OF PREASSERMBLER == = S-= sz e = s S o =
NER

’_4 £i29 ANT
‘—‘_._._.."T .
Li5
% 40-743 00l |earg
:.s—sz’l 1 ’ L
Doz
A l

TQ R302 OF

5" METER

MICROPHONE, MICROPHONE PREAMP,
MICROPHONE AMPLIFIER,
AND TR SWITCH

FROM RFC 3, T-R
L@ SWITCH, AND TRANSMITTING
TUBE CATHODES

Figure 6-9



= I EATHEIT

Page 109

The input circuit of microphone preamplifier
Q11 is designed to match the microphone sup-
plied, RFC 5 and capacitor C228 are included
to reject and bypass any RF energy picked up
by the microphone circuitry. D314 removes any
remaining RF in the collector circuit of Q8,

The microphone output signal is amplified by
Q11, and is coupled through capacitor C229 to
microphone amplifier Q12, Q12 again ampli-
fies the signal, which is then coupled by capaci-
tor C236 to audio driver Q13, The reactance of
capacitor C235 attenuates audio signals above
3500 Hz, thereby helping to reduce the splatter of
higher frequencies in the sidebands,

AUDIO DRIVER AND AUDIO QUTPUT
(Figure 6-10)

The audio signals coupled to audio driver tran-
sistor Q13 originate from audio preamplifier
transistor Q8 or microphone amplifier transis-
tor Q12, During the receive mode of operation,
the audio signal is coupled from Q8 through C224
to Q13, and the microphone input is grounded,
During the transmit mode of operation, the signal
from Q12 is coupled through capacitor C236 to
Q13,

FROM COLLEC TOR OF AUDIO
PREAMP TRANSISTOR Q8

+ |c224

#10 VOLTS

Q13 amplifies the audio signal and transformer
T5 couples it to the class B push-pull output
amplifiers, Q14 and Q15,

Control R246 is adjusted to provide the proper
bias to the audio output transistors, The ampli-
fied audio output signal from Q14 and Q15 is
coupled by one output winding of transformer T6
to the 3.2 ohm speaker through the phones jack,
The high voltage is fed to tube V3 through the
other output winding of T6, which acts as the
modulation transformer,

When the Transceiver is in the receive mode of
operation, the speaker secondary winding is
grounded through the microphone switch, Modu-
lated high voltage is fed to V3 also, but it is not
operating since its cathode is not grounded,
When the Transceiver is in the transmit mode of
operation, the speaker secondary winding is
removed from ground, which cuts off the audio
output, Modulated high voltage is still fed to the
power amplifier tube by the other transformer
secondary winding., Now the modulated high volt-
age is used to modulate the carrier frequency,
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SQUELCH CIRCUIT (Figure 6-11)

Resistors R213 and R227 form a voltage divider
in the collector circuit of IF amplifier transistor
Q6. Control R308 forms a second voltage divider
and controls the bias to the base of Q9, the
squelch amplifier, This bias is adjusted under
"no signal" conditions to less than .6 volts,
which causes Q9 to stop conducting, The collector
of Q9 is directly connected to the base of Q10,
which is therefore cut off, This action causes
diode D203 to conduct which, in turn, applies
reverse bias to Q8, thus preventing it from
amplifying.

When a signal is received, the bias voltage on
Q9 rises above ,6 volt and turns the stage on.

This causes Q10 to conduct, which drops the

voltage on the anode of D203 and permits Q8 to
conduct,

This circuit may be adjusted to render the audio
section of the receiver inoperative until the AGC
circuit is activated, thus giving complete quieting
of the receiver noise commonly associated with
VHF reception,

The squelch circuit is very desirable in mobile
or network operation, for the absence of constant
receiver noise can be of material aid in avoiding
operator fatigue,
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METERING CIRCUITS (Figure 6-12)

RECEIVING

In the receive mode, the panel meter shows a
relative indication of received signal strength,
Control R306 (on the rear apron) is first adjusted
50 the voltage at the positive terminal is equal
to the voltage at the negative terminal of the
meter, and the needle points to zero. When a
signal is received, the emitter voltage of Q6
decreases, which unbalances the voltage at the
meter terminals and permits current to flow.
The meter consequently reads upscale in pro-
portion to the amount of emitter voltage drop,
which varies with the strength of the received
signal,

TRANSMITTING

When the microphone button is pressed and the
Transceiver is placed in the transmit mode,
the negative terminal of the meter is returned to
ground through microphone switch lugs 5 and 6
and diode D304, A positive voltage is placed on
the other terminal of the meter throughresistor
R306 from the +10 VDC line, The voltage on the
meter terminals is therefore unequal and the
meter rests on carrier only,

Capacitor C319 couples a portion of the RF output
voltage at the antenna terminal to diode D301,
where it is rectified, Any RF at the diode's
output is bypassed by capacitor C312, D313 holds
the emitter voltage of Q6 at a constant level,
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Figure 6-12

The negative output of D301 is applied through
resistor R302 to the positive terminal of the
meter, where it "bucks' the positive voltage
from resistor R306 and reduces the voltage
difference between the meter terminals. This
causes the meter to read down-scale, Modulation
of the carrier causes the RF voltagetoincrease
at the antenna terminals, and the meter will
consequently deflect down-scale with modula-
tion,
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T-R SWITCHING (Figure 6-13)

Transmit-Receive switching is accomplished
with solid-state diodes when the microphone
button is pressed or released, No relays are
used,

In the Receive mode, the signal passes fromthe
antenna through capacitor C129 and coil L15 to
the tuner, The path through capacitor C128 and
diode D102 is blocked by the application of a
positive voltage from voltage divider resistors
R116 and R117 to the cathode of D102, The path
to the transmitter output is blocked by the high
impedance circuit formed by capacitor C125 and
coil L14, Capacitor C126 is a DC blocking capac-
itor,

In the Transmit mode, lug 5is connectedto lug 6
of SW5, which turns the transmitter on by ground-
ing all of the transmitting tube cathodes through
RFC 2, D102, L15, D101, and RFC 3. The cathode
current passing through D102 causes this diode
to act as a closed switch, and places capacitor
C128 in parallel with coil L15, forming a high
impedance circuit and blocking RF from the
tuner, The cathode current through D101 also
causes it to act as a closed switch, and RF from
output link L13 follows this path through C129
to the antenna,

C129 is a DC blocking capacitor to prevent the
application of high wvoltage to the antenna,
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POWER SUPPLY (Figure 6-14)

The built-in AC power supply can be operated
from either 120 VAC or 240 VAC, For mobile
operation, the transceiver can be operatedfrom
an external accessory DC power supply, the
Heathkit Model HWA-17-1, which is designed for
negative ground automobiles, AC Input voltage
is connected to the unit through an 11-pinplug on
the rear panel, Switch SW1 on the rear of the
volume control turns the power supply on and
off,

Power transformer T7 has three secondarf;
windings, The first winding supplies a high AC
voltage to a full-wave, voltage doubler circuit

consisting of diodes D305 and D306, and a series-
connected electrolytic capacitor, C323, The DC
output voltage is additionally filtered by capaci-
tor C324, and resistor R318, This ecircuit
provides the high voltage DC for the transmitter
circuits,

Low AC voltage is supplied from another second-
ary winding of T7 to a full-wave bridge rectifier
circuit consisting of diodes D307, D308, D309,
and D311, The pulsating DC output voltage is
filtered by electrolytic capacitor C325 andisfed
to all transistors,
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Resistor R317 is part of avoltage regulator net-
work composed of electrolytic capacitor C315
and transistor D312, This transistor has the col-
lector lead clipped off and operates as a zener
diode to regulate the tuner voltage,

The 12 volt secondary winding of T7 furnishes
12 volts AC through Function switch SW-2A
and the Power plug to the transmitter tube fila-
ments, pilot lamp, and VFO Power socket, This
winding is connected through lugs 5 and 6 of
the Power plug so that if an external power
supply is used, the winding is bypassed and
12 volts DC is fed directly to the transmitter
tube filaments, pilot lamp, and VFO Power
socket,

Function switch SW-2A disconnects power from
the tube filaments, pilot lamp, and VFO Power

socket when it is in the BATT SAVER position,
In the RCVR TRANS position, the Transceiver
operates normally, When the switch is in the
SPOT position, the power supply is notaffected,

When the Transceiver is used in mobile appli-
cations, the cable from the external DC power
supply, Model HWA-17-1, is used in place of the
AC line cord, The internal filtering circuits of
the Transceiver are used with the external power
supply. Power transformer TT is electrically
bypassed since it is not required in this appli-
cation,

NOTE: When a DC power supply is used, the
voltage readings marked on Figure 6-14 will
vary depending upon battery condition,
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HW-17A RECEIVER SECTION
MODIFIED FOR NBFM

DETAILS OF AN EFFECTIVE
CIRCUIT

A. LEAVER (GS8HGR)

OR some months it has been a struggle to work

stations using NBFM, even with the station being
received at reasonable strength on the HW-17A, using
“slope” detection. It was decided to modify the HW-17A
for NBFM reception.

First considered was using a ratio deteclor lrans-
former, but finding a transformer of this type at 2 MHz
would be difficult, and the work involved in fitting it
would be egually tiresome. It was therefore decided to
use the TAASTO integrated circuit. This IC (with 39
semiconductors and 43 resistors) was originally intended
for TV/Rx design as a limiting amplifier, FM detector
and audio pre-amp. This was considered ideal, as it
could readily be adapted to the HW-17A Rx since the
IF bandwidth is sufficient to allow very good reception of
NBFM.

Circuit Considerations

The TAAST0 is a six-stage IF limiting amplifier with
a quadraturc detector and audic pic amp stage. The
IC is designed to operate with an IF input of 6 MHz,
This was found to be due only to the external tuned
circuit for the quadrature detector. Given the informa-
tion on the data sheet for the valves of the quadrature
detector components for 6 MHz, then using a similar L-C
ratio, a coil was wound for 2 MHz; this consisted
of 56 turns of 32g. enamelled close wound on a 5/16in.
former. The capacitor in the Rx is 432 pF, but it
may not be the same for all receivers as the HW-17A
is home-built and therefore not all of them may have
exactly 2 MHz IF's. Therefore it was decided to make
the greater part of the capacitance fixed at 390 pF,
2% silver mica, and use a miniature compression trim-
mer of 140 pF, a standard component.

The resistor across the quadrature detector was
omitted as this was only required for FM reception and
not NBFM.

Next point to be considered was the input and output
of the IC. The data sheet shows the final IF trans-
former secondary above ground, but on the HW-17A
Rx it is grounded at one side. To remove the ground
connection is not an easy job, so it was retained and the
input to the IC was taken via a 75 pF capacitor from a
Veropin inserted at the junction of the demodulator
diode D201 and the final TF secondary T4, then to the
slide switch, see Fig. 3. The diode was left connected as
this operates the AVC line and hence the S-meter and
the squelch gate. As leaving the diode in circuit made no
difference to the performance of the IC it was considered
that there would be no point in losing the advantages of

. the AVC, S-meter and squelch, The only loss was the
ANL but as it was being converted to NBFM

.|7xbﬂ

it was unnecessary. The 100-ohm resistor R1 across pins
8-9 of the IC was to offer low impedance and bias for
the IC, as omitting it caused instability at a moderate
input levels.

The output was next to be considered. This was taken
from pin 3 of the IC via C9, 0:22 uF, to the switch, Fig. 3;
the bias supply being by R4. At full drive the output
level of the IC is too high for the input of the AF stages
of the HW-17A, so this was reduced to 4K7 (R2) to make
it compatible with the volume in the AM mode. The
supply required is shown on the data as 7-5 to 14 volts,
but if the IC is supplied direct off the 12-volt rail in the
HW-17A the guadrature detector drives too hard and
beats with the final IF in the Rx, producing oscillation
as the receiver is tuped through signals—so it was
reduced to 9-1 volts stabilised by Z1 and R3. (This alse
is of help as the 12-volt rail is unsteady at moderate
volume levels).

The only remaining point is the de-emphasis capacitor
C2, this is shown in the data as -015 pF but the noise
when not receiving a carrier was rather high so it was
increased to 033 uF, offering a much lower noise level
of the carrier but also made much better copy on
NBFM reducing the noise to almost nil.

Layout
Fig. 2 shows the layout for the IC and external
components. This was made up 0a a small piece of

plain Veroboard but could of course be on a printed
circuit board. This is mounted on the inside of the back

—L lc.>$ 41.11-'0_‘ J-c [
R2 jc‘! 8"~

Flg 3

s  TAASTO )
9 £
A o 2 o
i _é B ey
A | B o
> w6 f
Cc4 L & = LiES
000 S 7
—— o ) - f—' <
_Jcs
i '
o, 609
Fig- 1, Circuilt
Fig. 1. Circuit for the NBFM modification, using the TAAS70

(or SAAB70) !ntegrnled circuit. Valves requ[red are: CI,

75 pF, silver-mica; €2, 033 mF; C3, C4, C8, 0.1 mF, poly.;

C5, 390 pF, 29, s-m; CG. 01 mF, poly C7, 10 mF elect,; C9.

.22 iF, poly; TCI1, 140 pF compresalon trimmer ; Rl 100

ohms, low-aoise- R2, 47K ; R3, 100 ohms, 2w.; Rl B.6K.

L1, 56 turns 32¢. enam. close~woundon5f16in former. Mount
on 0.1 pitch plain Veroboard.
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| »-Output via SWid
Fig.3

Input via SWic

Fig.3 ~y

Edrth
o

Fig & Veroboard layout

A 9-_!vollsupply FM gM
Fig.1

SWia I 9V iIw

To 12V rail
HWIi7A Rx

ci

Figa
FM
To D201 and T4 junction SWic

HWI{7A Rx oAM

c9

Fig.4
FM
Volume control R3i{l a1

Terminal 3 in HWI7A (veropin).

AM
To C224

HW1{7A Rx (see text)

Fig. 3. AM to FM Switch Diagram

plate of the HW-17A, above the Rx board near the pins
for the volume control, the coil L1 being at the bottom
of the board. The 4-pole 2-way slide switch is mounted
to the right (looking from the front) of the FM board,
thus making any wiring very short; no sereening was
required. It was decided not to mount the switch on the
front panel as a matter of convenience, but there is
room for it if required on the front panel. This of course
would require some of the leads to be screened.

Wiring the board and switch into the HW-17A
receiver is a simple job. A wire from SW1 is taken to
the Vero pin adjacent to diode D201, the other side of
the switch to the IC board capacitor C1, terminal B.
Connections for the output require the 10 pF capacitor
€221 negative wire in the Rx to be disconnected and a
Veropin inserted ; a wire from this is taken to the switch
slider, a hole being drilled in the P.C. board, and a pin
is inserted. €221 negative wire is connected and a lead
to SW1 AM position; a wire is then taken from SW1
FM position to C9, terminal C on the IC board.

The wiring for the supply is self-explanatory, one
pole being used for supplying the IC board, the other as
a convenient means of connecting Z1 and R1. When the
modifications have been completed and with the switch
in the FM position a loud hiss will be heard from the
speaker when switched on, but tuning into a carrier
will cause the hiss to disappear completely. TC1 is
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SCHEMATIC OF THE
HEATHKIT®

TWO METER AM TRANSCEIVER
MODEL HW-17

RESISTOR, CAPACITOR, AND DIODE NUMBERS ARE IN THE FOLLOWING GROUPS:

0- %9 PARTS MOUNTED IN THE TUNER
100-199  PARTS MOUNTED ON THE TRANSMITTER CIRCUIT BOARD ~ -
200-2%9  PARTS MOLUNTED ON THE RECEIVER CIRCUIT BOARD -
300-399  PARTS MOUNTED ELSEWHERE

ALL RESISTORS ARE 1/2 WATT-UNLESS MARKED OTHERWISE. RESISTOR VALUES ARE
IN OHMS (K*1,000; M~ 1,068, 000).

NOTES:
CAPACITOR VALUES LESS THAN 1 ARE IN 1. VALUES OF 1 AND ABOVE ARE pF UNLESS
THEY ARE MARKED OTHERWISE . 1AL
ARROW (=) INDICATES CLOCKWISE ROTATION OF SWITCH SHAFT (VIEWED FROM at
KNOB END),
2. ALL
SWITCHES ARE SHOWN IN THE FOLLOWING POS ITIONS: FAR
POWER SWITCH IN OFF. .
FUNCTION SWITCH IN BATT. SAVER. Wil
ANL SWITCH IN "ON", vou'

MICROPHONE PTT SWITCH IN "RECEIVE".

2 THIS SYMBOL INDICATES A POSITIVE DC VOLTAGE MEASUREMENT, UNLESS
MARKED OTHERWISE, TAKEN FROM THE POINT INDICATED TO CHASS1S GROUND WITH
AN 11 MEGOHM INPUT VIVM. VOLTAGES MAY VARY + 20%, [ THIS SYMBOL
INDICATES AN AC VOLTAGE TAKEN FROM THE POINT INDICATED TO CHASSIS GROUND.

REFER TO CHASS|S PHOTOGRAPHS AND X-RAY VIEWS FOR THE PHYSICAL LOCATIONS
OF PARTS.

POWER TRANSFORMER PRIMARY WIRING CONNECTIONS FOR 240 VAC ARE SHOWN
IN THE BOX.

THIS SYMBOL INDICATES A COMMON CONNECTION INSiDE THE PREAS SEMBLED
TUNER.
THIS SYMBOL INDICATES A CONNECTION TO THE RECEIVER CIRCUIT BOARD
GROUND FOIL.
THIS SYMBOL INDICATES A CONNECTION TO THE TRANSMITTER CIRCUIT BOARD
GROUND FOIL.

“Z=THIS SYMBOL INDICATES A CONNECTION TO THE CHASSI1S, - \L_
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MODEL HWA-17-1 40020
TRANSISTORIZED DC 8uk
POWER SUPPLY
NOTES: BRN/WHT
1. ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE INDICATED. RESISTOR
VALUES ARE [N OHMS [K+1000). o
2. ALL CAPACITOR VALUES ARE IN MICRO-
FARADS ( pF }
3. ALL VOLTAGE READINGS WERE TAKEN ”; )
WTTH AN 11 MEGOHM (NPUT VOLTMETER. e ¢
VOLTAGES MAY VARY AS MUCH AS 120%,
b 0 Amp
C’IJ CIRCUIT BREAKER
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e inyid
Two-Meter
Transceiver and
Mobile
Power Supply

Ererapre . pwrbar for Sarcm

0

MHuw it

Mpéandebla, Ruggad Moblle Dperatien . . widh the HWA-17-1
aplianal solid-state power supply, Sous togelher in jus! a few
Pz, Meounl it almosl erywhere in the car— 10 feet of can-
necting cable suppled. Mo moddications naceszary to Iha
HW-1T — Just plug [Eir and yol'ne ready 1o go.

Heathkit' 2=-WVeter AN Amateur Transceiver Kit and
Optional Solid-State Mohile Power Supply Kit

The Heathkit HW-17 2-Metar AM Transceiver . . . tha
finest in value and performance for ihe VHF enthusiast.

Extended Coverage . . wansceives not only on the -meter ham hand.
but alser capabie of MARS, CAP and U, 5 Coest Cruacd Aaxdiury
aperation.

Al Solid State Receiver . _ . the HW-L7 receiver section is complere)y
transislorized and emplays 15 tronsistors an s high performance double
conversion supel har cirguit,

Relarless P17 Operation . - . switching done guickly  guuetly by solic-
state Circuals.

Prebuilt, Preslipmed Toner . . . speeds assembly, minimizes Qomsiruc-
tinn errors. Incocporates an advanced design FLT (Dield Tiffect Tean

1 chrendr for low noise. Jow erpss-modolation and higher amplifi-
ool

Crystal Controlled or ¥F0O Transinlt Optlon . . . one <rystal supplicd
(14508 MH:), sockets fos three more of your choce, O plug n the
Heathkit HG-10 Saries YEQ {power upd smput jacks are proveded on
the rear apron ol the HW-17).

Battery-Saver Switch . . . activates only the recerver scction and draws
just 100 mA — just the thing for mobile monitoring.

Flxed or Mobile . . . the HW-17 can be guickly switchel from one type
of operation to the other, thanks o the gimbal moontme bracket and
separate power caubles

Built-In AC Fower Sopply . . . thc HW-17 cen he operated from
gither 120 v. or 240 v., 30 Hz sources depending on witing option
selected.

-

A T w o BT
Hipgh Scositivlly _ . . receiver features 1 ov sensitivity for 10 dB signal
plus moise to noise ratio.

Dual AGC | . . Actomatic Gain Controt voltage is derived from both
the avdio and IF circuits o provide aptimum receplion of both OX
and strong local signals.

Aulomalic Nuise Limiler . . . the AN s acnvzied by pullnge oot the
squelely control knol and effectively redeces mierfermp anpulse noixke.

“Spof” Function . ., helps o gquickly deieindne scansmoitting frequency
v activating the excitler stapes of the ransomitter.

Optinmnny Selecrivity |, ., selectivity of 27 kHz ar the & dB poinls &
masl con=istenl wilh ease ol Tuning and bapd ogcupaney.

Squelch Circwit . . . sensitive squelch circuft edmindtes backateund
Tose NelweET Lram s TisSIcHT .

High Output Per Lvollar . . . the output of the transmitter iz 8 to L
wutbls: input to the fnad 35 25 to 20 watts.
—

- —

Eews Sidehand Splatter | . . modulating frequencics abowve 3500 Hz are
attenuaced 1o reduce the splatter oof higher Trequencies 1w the sidebanods.

Sbort Construction Time . . . the 15 transistor, 20 diode, 3 robe circuit
o, bwws cieecanl boards goes logether m abouk 25 hoors,

Fixed Level Microphone Gain . | | provides overmodulation protecton
by Clipping any vaice mpul above the predetermensg Tesel

Relative Power/Signel Strength Meter . . | indicates relative power out-
pul when mike bullon s depressell; simmal streogth whon o roeeive
meede,

Front Panel Controls for Final Load, Tinal Tune amd Tiriver Tung arg
easily adimitabic for maximum powsr outpud,

Built-In Speaker . . . essential for mobkile mdallations wherg space is
at a preouiunn, Dzlivers up to 2 walts of audio power.

Microphose Sopplled . © 0 a PTT ceramic hund-keld mizrophonc is
supplied wilh corl gord and hunger,

Headphone Jack . . . jack for low smpedance ‘phones s Tocnted on the
(Al APTOI.
Elaodsone . . Lhe HW-17 a5 hoose:d inoan atitasiivg bwo-tadne green

wrinkic finish 4nd matchas the lates: Haath designs.

327;::;? 2

HAULH =507 A0



HW-1/7 SPECIFICATIONS

QU
TRANSMITTER: Sensltlvily: 1 microvelt or lass for 10 dB signal-plus-noize to noise
Frequency Coverage: 143.2 MH? 10 148.2 MHZ. ratio {30% modulation at 400 Hz).
Powser Input: 25 to 30 watts. IF Salsctivity: 27 kHr at & &8 down.
Intermediate F iea: 24,985 MH 2 MHz,
Quiput Impedance: 50-72 obm unbealanced, rmediate Frequencles zand z
Antanna Inpul Impedance: 50-72 ahm unbalancad.
Powesr Oulpul: 8 to 10 wglts,
Audio Oulpul Powsr: 1 watt at less than 10% distortion.
Trangmiiting Mode: 43 emission (AM). 2 watts maximum,
. e aally lImited 1o j00oe  Transistors: (23 UGY34 AF amplifier and mixer; (1) SE5023 HF oscil-
Hi.';l::ullggisnn Capabllily: Modulation is autematically [[mitgd 1o lator: (4} SNGESA IF amplliiers Second mixer. saomnd cevillator:
’ (47 23393 audio preampiifier, microphone amplifier, mlcraphaona
squelch amplifier; (1) X284828 Squelch gata; [2) 40080 zudic oul-
Frequancy Control: Limited t¢ four Intarnal crystals or an external put; {13 2N1274 gudle drivar,
YFQ, such as the Healhkit Model HG-108.
GENERAL.:
Crystal Holdar: One HOGE/ U typs and thres FT243 types. Dial Calibration: Evary 100 kHz,
. +
Crystal Multiptication; 18 timas. Tempsrajura Range: 20 degree C to + 50 dagres C.
Power Requirements: 120 or 240 volts AC input, 20-60 Hz.
Micraphaona: Caramic PTT [furnmished),
Batlery Saver: B watts,
Tubes: 7059 — oacillaker and trlplar: triplar. 12GNHT — daubler-driver.
4156 — PA final. Receiver Trana: 20 watts.
Final Tuning: Saries tuned, [Ink coupled. Spol: 35 watts.
Note: This transceiver i wired to powar lha Heathkil Medel HG-10  Tranamit: 100 watis.
sarles VFO.
Cabinel Dimenslons: 144" W x 8% " 0O, ¥ G148 H, including migro-
RECEIVER: phone and feet.
Frequancy Covaraga: 143.2 MHz to 148.2 MHZ,
Met Walght: 13 |bs,
Receiving Mode: Type A3 emizsion (&M).
Input Volmmga: 12 to 15 volts DG Duty Cycle: 50%.
Input Currani: 1§ amperes maximum. Conversion Frequency: 2500 Hz (approx.}
Allowabla Ambiesni Temparature: 10 degrees F to 122 degrees F, Dimensone; 3% " W, « 7 BA18" L, x 214" H,
High Yoltage Dutput: 380 ¥DC, no 1gad; 340 VDG at 150 ma& foad. Mat Walght: 3 |bs.
Ripphle: Less than 1% at 150 mA, Mole: A 125 wvalt DO input was used in detarmiring the elecirical
spaziticalions.
GmbH
6079 Sprendlingen bei Frankfurt —

Robert-Bosch-Stralie Nr.32-38B
Tel. 06103 6891,68972,68873
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