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SPECIFICATIONS

RECEIVER SECTION

Frequency Coverage. . « o v e eo o s o ovvonass
Receiving Mode, . . .. ¢ e ceevveoeocneos

Sensitivity, . . v v e vvev e v e e st o a e oo

Selectivity., . ... v v e ee v c e ec e

Intermediate Frequency (IF). ............
Imagé Rejection. ... ... .o
IF Rejection, . v vvvuevveoenn P
Antenna input Impedance, . ... ..ceveee ..
Receivér Audio Respons;e ....... cee e o
Receiver Audio Power Output, . ..........

External Speaker Impedance, . ... .. e

TRANSMITTER SECTION

Frequency Coverage, . ...... e e
Transmitting Mode, . . ... .. ccv e eeeenn
Frequency Stability, . ........... ceese e
RF Power Input, . .......
Outpﬁf'lmpedance. ceesess s s ar e s e s e s
Trainémitter Audio ReSponse. . . .v.v v ... ..
Microphone, . .. e v v vevvev v

amd Quanie 3
and SUPPITeSSIOoi, . ¢ ¢ o oo s 0 o o

Carrier Suppression, . ..

3.8 to 4 megacycles.

Lower sideband,

1 microvolt of input signal will provide at
least a 15 db signal plus noise to noise ratio,
2,7 kilocycles at 6 db,

6 kilocycles at 50 db,

2,305 megacycles,

100 db,

50 db,

50 Q, unbalanced,

400 to 3000 cps.

1 watt,

8 © impedance,

3.8 to 4 megacycles,

Lower sideband,

Drift less than 200 cps per hour after warmup,
200 watts P.E.P.

50 Q, unbalanced,

400 to 3100 cps.

High impedance crystal, ceramic, or dynamic

(10 millivolte minimum output).

vV Jav Rl ORPPNY/s

45 db minimum bhelow peak output with 1000

cps modulation,

45 db minimum below peak output.
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CONTROLS

Front Panel

Circuit Board

Chassis Rear,

-------------------

Crystal Calibrator (Accessory) .

Tube Complement

Cabinet Dimensions

Net Weight

Shipping Weight, ... .

VFO tune,

FINAL TUNE.

Meter switch,

FUNCTION.

S METER ADJ.

RF GAIN.

AF GAIN (with pull-out switch for accessory
crystal calibrator).

VOX DELAY.

VOX.

CARRIER NULL.
MIC GAIN.

TUNE LEVEL.
FINAL BIAS.

40 N <7 onn Tr NrA vy E Y200 ¢4

14,0 V, ouUv v LU V =10V V

AC or DC | DC B+ DC B+ DC Bias

T2 T asan acmd

£ 1ialllciiu

2 7R armn 250 ma 1NN na [ .

J, U Alil UV dlid AVV llla J llia

peak

Q7R amn _0_ AR ma B ma

gt Mlllll A4 VYU AAiA v AdlA
3 amp -0- 2 ma -0-

3 - 6EAS8: Microphone amplifier and AF cathode

follower - Transmitter IF amplifier and
relay amplifier - RF amplifier andreceiver
mixer,

5 - 6AU6: VFO - VOX amplifier - IF ampli-
fiers (2) - Transmitter mixer,

1 - 6BE6: VFO cathode follower,

1 - 12BY7: Transmitter driver,

1 - 12AT7: Product detector and carrier oscil-
lator.

1 - 6EB8: AF amplifier and AF output,

2 - B6GE5: Transmitter RF output

6-1/4" high x 12-1/4" wide x 10" deep, Add 1"
to height, width, and depth for gimbal bracket,
knobs, and connecting plugs.

12 1bs,

15 1bs,
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Equipment Used To Prepare
Specifications. ......... Gt e s es s enee e

Equipment Used To Check And Calibrate. . ...

Heath IM-11 VTVM with 309-C RF Probe,

Heath HO-10 Monitorscope.

Heath IG-72 Audio Generator,

Heath IM-12 Distortion Meter,

Heath HN-31 Cantenna,

Panoramic Radio Products, Inc. '"Panalyzer,”
Model SB-12A.

General Radio Co,, Signal Generator, Model
1001-A.

Tektronix Oscilloscope, Model 515A.

Esterline Chart Recorder, Model AW.

Boonton RF Voltmeter, Model 91-CA.

VTVM and RF Probe,

Frequency standard,

Crystal calibrated receiver, covering the 80-
meter band, or an accurate broadcast receiver,

any time without incurring any obligation to

All prices are subject to change without notice,
The Heath Company reserves the right to discon- incorporate new features in instruments pre-
tinue instruments and tochange specifications at viously sold.

NOTE: An Amateur Radio License thatprovides
General Class privileges is required to operate
this Transceiver on the air,

The Heathkit Model HW-12 Amateur Transceiver
is an 80-meter SSB (single-sideband) trans-
mitter and receiver designed for both mobile
and fixed station use,

The receiver and transmitter are 1
gether with the continuously runnin
insure that both sections operate at th
frequency. The low frequency VFO is tem

PRI | s nwri dn agtahla f\v\ﬁ”ﬁ"if\h

ture compensaiea to provide stanie operaiion,

+ 0] C'

Provisions have been made ior r (push-
talk) operati . A VOX (voice operated trans-
mitter) circuit is designed intothe Transceiver,

Other features include ALC (automatic level con-
trol) to prevent the transmitter from overload-
ing, and AVC (automatic volume control) to main-

[ P ST Wy mwrnee a wrida nanon

tain constant receiver output over a wide range

of input signal strength,

An accessory socket is wired into the circuit
for the Heathkit Model HRA-10-1 Crystal Cali-

brator to provide accurate frequency checks at
100 ke intervals, A connection on the rear of the
Transceiver for switching an external relay
makes the Transceiver easily useable with

a linear amplifier, Power for the Transceiver
can be obtained from the Heathkit Model HP-13

(12 VDC) or Model HP-23 (120 VAC) Power
Supply, Equivalent power supplies can be used.

ladher ¢ g
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GENERAL CIRCUIT DESCRIPTION

This brief circuit description is intended onlyto

familiarize youwith the Transceiver, We suggest
that you read this information before proceeding

wsedl RIS X

with assembly, A more detailed circuit de-
scription can be found on Page 57. Youmay want

4+ gbesde. & ALzt 2 S

0 Stuay the detailed circuit uescrlptlon as time
allows after assembly is completed,

When reading this circuit description it may be

nnnnnnn e Ll ™1 1.
helpful to follow the circuit on the Block Dia-

gram. Inthe Block Diagram, the receiver stages

v mvaan $4d A
are located across the top, the transmitter

stages across the bottom, and stages common
to both the receiver and tran

Vel @il tial

through the center.

ad
ansmitter are located

TRANSMITTER OPERATION

There are two ways to actuate the Transceiver
relay to change from receive to transmit oper-
ation; first, by the PTT (push-to-talk) method
where a pushbutton switch in the microphone is
used to close the relay circuit; or second by the
VOX (voice operated transmltter) method

In VOX operation, the voice sounds which are
transformed into electrical impulses by the mi-
crophone are amplified by microphone amplifier
stage V1A. These signals go to VOX amplifier
V10 and to AF (audio frequency) cathode follower
V1B. These electrical impulses are amplified
by the VOX amplifier and then by relay ampli-
fier V2B to a level that will operate the relay,
When the relay is switched to the transmit po-
sition, it turns off certain tubes in the re-
ceiver sections and turns on certain tubes in the
transmitter sections, as indicated by the dashed
lines on the Block Diagram, The tubes in both
sections that are not switched by the relay
remain in operation for both transmitting and
receiving,

With the transmitter switched on by either the
PTT or VOX method, the amplified voice voltage
from V1A is sent to AF cathode foliower V.I.J:S
which properly matches the low 1mpedance of the
diode type balanced modulator, The balanced
modulator mixes the voice frequencies with a
signal from carrier oscillator stage VilB. The
modulator uses these two signals to develop

o o Agen Lacan
two new signals; one is the sum of these two

signals, and the other is th¢ difference between

these two signals, With the modulator balanced,
the carrier signal is cancelled out and the re-
sulting output of the modulator is a "double
sideband, suppressed carrier” signal at the
carrier frequency (IF).

The output of the modulator is fed through trans- -
former T1, which is tuned to aid in balancing
the modulator, From T1, the signals are ampli-
fied by transmitter IF arnpnner V2A. From V2A,
the amplified signals go to the crystal f11ter
which passes only the lower sideband signal and
rejects the upper 51deband signal, The lower
sideband signal from the crystal filter is ampli-
fied by IF amplifier V3, This signal thenpasses
through IF transformer T2 totransmitter mixer

stage V4, In the mixer, the signal is combined

with a signal from VFQO (variable frequency

oscillator) cathode follower stage V14, This

mix\h:r regults in a single gideband signal atthe

correct transmitter output frequency,

The VFO signal is produced by tunable oscil-
lator stage V13, The VFO signal from V13 goes
to VFO cathode follower V14 for isolation, This
signal is used in the mixer stages of both the
receiver and transmitter, thus locking the trans-
mitter and receiver to the same operating fre-

quency,

The signal from transmitter mixer stage V4
is fed through receiver-transmitter bandpass
coil L2, and then is amplified by RF driver V5,
Output signal from the driver is applied through
bandpass coil L3 to RF power amplifier tubes
V6 and V7, Here the power level is greatly in-
creased and then is fed to the antenna through a
section of the relay,

To obtain maximum transmitter output without
overloading, a portion of the driver output sig-
nal is fed back to preceding stages to adjust
their gain automatically as needed, This is
called ALC (automatic level control).

ECEIVER OPERATION

For receiving, the antenna is connected through
the rel ay to receive-transmit bandpass coil L3,

From coil uo, the Slg'ﬂa.l is appueu to RF ame-
plifier stage V8A. From V8A, the signal passes
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through receive-transmit bandpass coil L2 to re-
ceiver mixer stage V8B. In V8B, the incoming
signal is mixed with the VFO signal from V14
to produce the IF signal,. The IF signal from V8B
passes through the crystalfilter, receive-trans-
mit IF amplifier V3, and then to receiver IF
amplifier V9. The crystal filter passes only the
IF signal and rejects all others,

Amplified signal from V9 is fed through IF
transformer T3 to product detector V11A. In
the product detector,the incoming signal is mixed
with a signal from the carrier oscillator topro-
duce an output signal that contains only the re-
ceived voice frequencies,

The voice frequency signal is amplified by AF
amplifier V12B. A portion of this amplified sig~
nal is used to obtain a control voltage which is

This manual is supplied to assist you in every
way to complete your kit with the least possible
chance for error. The arrangement shown is
the result of extensive experimentation and
trial, If followed carefully, the result will be
highly stable and dependable performance, We
suggest that you retain the manual in your
files for future reference, both in the use of
the equipment and for its maintenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In so
doing, you will become acquainted with the
parts, Refer to the information on the inside
covers of the manual to help you identify
the components, If some shortage or parts
damage is found in checking the Parts List,
please read the Replacements section and sup-
ply the information calied for therein, Inciude
all inspection slips in your letter to us.

[ RS
fed back to some of the preceding stages to main-
tain the volume at a constant level over a wide
range of received signal strength, Thisiscalled
AVC (automatic volume control), Finally, the
voice signal is amplified by AF output amplifier
V12A and is then applied to the speaker output
of the Transceiver,

To keep the speaker output from tripping the
transmitter VOX stages, aportion of the receiver
output signal is fed toan anti-trip circuit to keep
the relay from switching to transmit operation,

POWER SUPPLY

Operating voltages for the Transceiver are ob-
tained from a separate power supply, The volt-
age and current values required are listed inthe
Specifications section of the manual,

Resistors generally have a tolerance rating of
10% unless otherwise stated in the Parts List,
Tolerances on capacitors are generally even
greater, Limits of +100% and -20% are common
for electrolytic capacitors.

We suggest that you do the following before work
is started:

1. Lay out all parts so that they are readily
available,

2, Provide yourself with good quality tools.
Basic tool requirements consist of a screw-
driver with a 1/4" blade; a small screw-
driver with a 1/8" blade; long-nose pliers;
wire cutters, preferably separate diagonal
cutters; wire strippers or a penknife for
stripping insulation from wires; a soldering
iron and rosin core solder, A set of nut
drivers and a nut starter, while not neces-
sary, will aid extensively in construction of
the kit,
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various parts into convenient categories, Muffin
tins or molded egg cartons make convenient
trays for small parts, Resistors and capac-
itors may be placed with their lead ends in-
serted in the edge of a piece of corrugated
cardboard until they are needed, Values can
be written on the cardboard next to each
component, The illustration shows one method
that may be used,

Most kit builders find it helpful to separate the

PARTS LIST

The numbers in the parentheses in the Parts

T Tranxrad

Pictorial to aid in parts identification,

PART PARTS
No, Per Kit

DESCRIPTION

Resistors
47 Q 1/2 watt
(vellow-violet-black)

1-3 4 100 © 1/2 watt
(brown-black-brown)

1-66 1,/ 150Q1/2 watt
(brown-green-brown)

1-45 6. 22091/2 watt
(red-red-brown)

1-4 1 330 © 1/2 watt
(orange-orange-brown)

1-9 9 1000 © 1/2 watt
(brown-black-red)

3300 £ 1/2 watt
(orange-orange-red)
4700 © 1/2 watt
(yellow-violet-red)
6800 © 1/2 watt
(blue-gray-red)

10 KQ 1/2 watt
(brown-black-orange)

l/‘

/

v

1-14 2
Y

Vv

J

PART DPARTS

No,

Per Kit

it nwna ~ +n tha nimmhanag An tha Danta
44iOL Al © NATYCU LU UWIU JUIUINTLI O VIl WIT L aiw

DESCRIPTION

1-38
1-70

(2) 3B-2

22 KQ 1/2 watt
(red-red-orange)

47 KQ 1/2 watt
(vellow-violet-orange)
100 KQ 1/2 watt
(brown-black-yellow)
220 KQ 1/2 watt
(red-red-yellow)

1 megohm 1/2 watt
(brown-black-green)
3.3 megohm 1/2 watt
(orange-orange-green)
22 megohm 1/2 watt
(red-red-blue)

.33 Q 2 watt
(orange-orange-silver-gold)
20 © 2 watt
(red-black-black)

12 K 2 watt
(brown-red-orange)
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, PerKit No, Per Kit
Capacitors / Coils-Chokes-Transformers (cont'd,)
(4) 20-30 2v 22 puf mica 51-55 i/, Audio output transformer
(5) 20-96 2v/; 36 puf mica 52-25 1v/, VFO coil
20-102 2V 100 ppf mica 52-63 3¢/ 2305 mc IF transformer
20-112 2¢ 310 wuf mica
oNn 191 4 i ann .,
aU=19% 1 QU0V }JaU:l. llllbd .
20-122 34 1000 £ mica Diode-Crystals-Tubes-Lamps
20-127 2 7; 1300 ﬁ:iu mica (21)56-M4 5¢ Crystal diode (red-green-
21-60 ; f di ViOlet)
O Y ' i e (22)57-27 4/ Silicon diode
21-49 2 68 f disc 404-203 o Crystal set
21-13 6*{9 " 500 uut dise 23) 04101 2 " Fit tal |
21-57 25 005 pfd 500 V disc 404- ilter crysta /
21-35 3/ 005 ﬁfd 1.6 KV disc 404-192 2«1’:{ Filter crystal |
21-31 20/, .02 ptd disc 404-197 1¥,  Oscillator crystal
e gy L A 1Y Smee ?
(7) 25-54 2 10 pfd t ubular electrolytic - / e } 1
(8)25-135 1 \72 20 ptd electrolytic 2}}‘%%‘11 g :f gggg ttz‘ge ;
7-26 1y .03 pfd Mylar* (polyester - € !
RV AR = A |
27-34 1 .2 pfd Mylar*: - ; e |
peo 1y b ol 1)
(10) 26-28 17, 100 wuf variable -
26-35 1 ! 50 uuf variable (25)412-11 1 / Neon lamp
Controls-Switches-Relay
(11)10-130 1 ]/ 200 © miniature control Hardware
12Y1n_en 9 / 1N WO +al — e . | oy Smam—— P - s aas N N
\LQ' AV= 1 4 Y/ AV e tau- l Ubl.l.ll' \JULIJ:J.UI. (26) &50_49 4V d 48 x 1/4VV screw (m bag)
10-58 = 1, 100 KQ tab-mount control (37)250-213 26y  4-40 x 5/16" screw
10-127 2 ¢ 1 megohm tab-mount (28) 250-170 8/  #6 sheet metal screw
/ control (29) 250-56 17  6-32 x 1/4" screw
MMay1n_121 1 i 10 KO ocontronl iam BEA OO PR a a0
(13)10-131 1 v/ 10 ki control (30) 250-89 4y  6-32 x3/8" screw
10-67 1 [ 1 megohm contro! (31) 250-13 6V 6-32 x ln screw
19-66 1 Vi 500 -.-..Q'c\,..trol with (32) 250-16 1 8-32 x 3/16" setscrew
, pull switch (33)250-83 8+,  #10 x 1/2" sheet metal screw |
(14) 80-2 1 ‘v/ DPDT glide switch (24Y oE0_FA o »g/ 1099 % £/81" ca
N N \6‘1) 4LJIVU=9% 4 1VU=904 X v/ 0 SCrew
63-330 1 v 4-position rotary with (35) 252-1 4\[; 3-48 nut (in bag)
, snap switch (36) 252-15 20/  4-40 nut
69-34 1  Relay (37) 252-3 20+  6-32 nut
(38) 252-39 1y, 1/4" nut
Coils~-Chokes-Transformers (39) 252-17 5 ‘/ Control nut
(15)40-509 1y  Crystal filter coil (40) 252-49 2/  10-32 thumbnut
40-510 1‘// Power amplifier coil (41) 253-1 2V,  #6 fiber flat washer
40-513 . 1y » Driver plate coil (42) 253-2 2 gj #6 fiber shoulder washer
40-516 1</ Driver grid coil (43) 253-9 6~  #8 flat metal washer
(16) 45-51 1/ 15 ph RF choke (44) 253-39 1V,  1/4" flat washer o
(17)45-58 . 1 5 13 pth RF choke (45) 253-10 4/  Control flat washer -
(18)45-3 v 1v, 1 mhRF choke (46) 254-7 4/  #3 lockwasher (in bag) B
(19) 45-4 1v 1.1 mh RF choke (47) 254-9 24 -/ #4 lockwasher -
(20) 45-417 1,/ 2 mhRF choke
* DuPont Registered Trademark : '
P ;_M
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HEATHEIT
PART PARTS DESCRIPTION
No, Per Kit

Hardware (cont'd,)
(48) 254-1 27y, #6 lockwasher
(49) 254-3 2/ #10 lockwasher
(50) 254-14 1v 1/4" lockwasher
(51) 254-5 2v; Control lockwasher
(52) 255-5 44/, #6x 3/4" spacer
(53) 255-44 Z vy 10-32 shoulder spacer
(54) 259-1 5 (Z #6 solder lug
(55) 259-10 4/ Control solder lug
(56) 259-20 45v7 Solder terminal
(57) 260-7 i c‘;'// Transformer mounting clip
(58) 435-1 Octal socket ring

Cable Assembly-Shielded Cable-Wire Sleeving

V. 1)

oS %]

194-83 i ,, Cable assembiy

343-7 1 v/ Single-conductor shielded
cable

347-3 1 .+ Double-conductor shielded
cable

344-1 1 Hookup wire

346-1 1}/ Sleeving

Connectors-Sockets-Plug

s
, Male microphone connector

./ Female micvonhone con
Der € micropnone ¢con-

434-.112 6 V¥, 7-pin tube socket

434-79 6 v 9-pin tube socket

434-140 2 l.,/ 12-pin tube socket
(62) 434-105 1 v 8-pin tube socket
(63)434-4 2 . Octal socket
(64)434-42 4 ¥ Phono socket

434-44 2 v, Pilot lamp socket
(65)438-25 4 / Phono plug

438-6 1 v /  Octal plug

PART PARTS DESCRIPTION

No. Per Kit
Knobs '
462-106 1 ‘//, Small knob
462-122 5 ' Pointer knob
462-189 1 Large knob
Metal Parts / /
90-265 17/ ; Cabinet

(66)100-M43 1  Dial plate
100-M442F929 y
1 4, Chassis

100-M455 1 3 Front panel

(67)204-M564 2 ./
(68) 204-M453 1

Angle bracket
%J Pilot lamp mounting
bracket
204-M576F
1/  Gimbal bracket

.............

xvum.,t:ud.ueuus :
(69) 73-1 4 {/ Rubber grommet
85-69F921P1
1 Circuit board
261-4 4 U«; Small rubber feet
261-9 2 ., Medium rubber fee
281 .21 2 1_4/’ Large rubber feet
-\ A d A d A SU 4 UUUUL ATTL
407-99 1 4 Meter
{(mon 440 .1 AN Notal nliier nan
\fvy 2Tv=a & Vllald piug LA
489-1 1 ;/ Sandpaper
464-M29F024
1 ' Plastic dial
490-1 1 - Alignment tool
331-6 ‘ vSolder
595-631 1 }M'anual

PROPER SOLDERING TECHNIQUES

Only a small percentage of customers find it
necessary to return equipment for factory
service, By far the largest portion of mal-
functions in this equipment are due to poor

or improper soldering,

If terminals are bright and clean andfree of wax,
frayed insulation and other foreign substances,
no difficulty will be experienced in soldering,
Correctly soldered connections are essential if
the performance engineered into a kit is to be

fully realized, If you are a beginner with no
experience in soldering, a half hour's practice
with some odd lengths of wire may be a worth-
while investment,

For most wiring, a 25 to 100 watt iron or its
equivalent in a soldering gun is very satisfactory,
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly.
Keep the iron tip clean by wiping it from time
to time with a cloth,
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CHASSIS WIRING AND SOLDERING

1,

All wxre used 1s the type with colored in-

of hookup wire, 1/4" of 1nsu1at10n shouldbe

remc‘vcd fAVAu each end unless direc cted

otherwise in the assembly step.

components are generally much longer than
need be to make the required connections,
In these cases, the leads should be cut to
proper length before the part is installed,
In general, the leads should be just long
enough to reach their terminating points,

Crimp or bend the wire aroundthe terminal
just enough to hold it in place until it is
soldered, Do not knot or twist the wire
around the lug,

Position the work, if possible, so that gravity
will help to keep the solder where you want
it,

Place a flat side of the soldering iron tip
against the joint to be soldered until it is
heated suificientiy to meit the soider,

I ~ JH
W

=m0

VY 4
7,

.\}T“
SE

\%\J\
LI

Then place the solder and it will immediately

flow over the joint; use only encugh solder to

thoroughly wet the junction, It isusually not

necessary to fill the entire hole in the

AT L3 C

terminal with solder,

Remove the solder and then the iron from
the nnmnlpfpd_ joint, Use care not to move

the leads unt11 the solder is solidified,

A poor or cold solder joint will usually look
erystalline and have a grainy texture, or the
solder will stand up in a blob and will not have
adhered to the joint, Such joints should be re-
heated until the solder flows smoothly, In

some cases,

little more solder to achieve a smooth, bright
appearance,

ROSIN CORE SOLDER HAS BEEN SUPPLIED

WITH THIS KIT. THIS TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN
THIS KIT. ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE
EQUIPMENT IN WHICH ACID CORE SOLDER
OR PASTE FLUXES HAVE BEEN USED. IF
ADDITIONAL SOLDER IS NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60: 40 or 50:50

MYAT T TV A AARTTEARIT N ATTA MUD
TIN-LEAD CONTENT) RADIC TYPE SCLDER.

o o - ot mrTTmemeweme. whem Svwreyem

it may be necessary to add a

’
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Before attempting any work on the circuit
board, read the following instructions carefully
and study the Figures. It is only necessary to
observe the following basic precautions to insure
proper operation of the unit the first time it is
turned on,

Proper mounting of components on the board is
essential for good performance, A good general
rule to follow is that all components on the
board should be mounted tightly to the board,
unless instructions state otherwise, All leads
should be kept as short as possible to mini-
mize the effects of stray capacity in the wiring,
Proper and improper methods of mounting are
illustrated in the accompanying Figures,

I e cAn

i BEND LEAD
1 CLOSE TO
BODY
H

SPREAD LEADS OF EACH COMPONENT
TO KEEP THEM FROM FALLING OUT
WHEN THE BOARD IS TURNED OVER

NOTE: Exercise care not to damage resistors
or capacitors when bending the leads as shown,
s
ly if the leads ar
pacitors will gene
preparation other than determmmg that the
leads are straight, Components with lugs nor-
mally require no preparation unless the lugs
appear to be bent, in which case they can be
straightened with pliers,

an
(]

ally f1t in place w:fh no lp

leads ben utward, as illustrated, to lock them
in place, When a gr ts b

installed on a circuit board, solder each lead
to the foil natte cli ) ss wire

il pPat

The actual technique of soldering leads to a
circuit board is quite simple, Position the tip
of the soldering iron so that it firmly contacts
both the circuit board foil and the wire or lug

ONNECTION

(o3 (%) ¥ 0
y | :
—\_‘ i ; § :
7 P T gl
A e

to be soldered, as shown, The iron should be
held so that solder is not likely to flow to ad-
jacent foil conductors or connections, The solder
should immediately be placed between the iron
and the joint to be soldered, Remove the length
of solder as soon as its end begins to melt and
flow onto the lead and foil, Hold the tip of the
iron in place only until the solder beginsto flow
outward over the foil; then remove the iron
quickly,

Avoid overheating the connection, A soldering
pencil or small iron (approximately 25 watts)
is ideal for use in circuit board work, I only
a high wattage iron or soldering gun is avail-
able, precautions must be taken to avoid circuit
board damage due to overheating and excess

SULGKEeT
N 14
N 2 $ LT
p it - p s s ) -
SOLDER ON SOLDER ON LEAD WAS MOVED NO SOLDER

BEFORE SOLDER LEAD  AND LEAD BRIDGES

HARDENED
IMPROPER SOLDER CONNECTIONS

LEAD ONLY FOIL ONLY

The use of excessive amount of solder will
increase the possibility of bridging between foil
conductors or plugging holes which are to be
left open for wires which may be added later
on, If solder is accidentally bridged across
insulating areas between conductors, it can be
cleaned off by heating the connection carefully
and quickly wiping or brushing the solder away
with a soft cloth or clean brush. Holes which
become plugged can be cleared by heating the
area immediately over the hole while gently
pushing the lead of a resistor through the hole
from the opposite side, and withdrawing the
lead before the solder rehardens, Do not force
the lead through; too much pressure before the
solder has time to soften may separate the
foil from the board.



STEP-BY-STEP PROCEDURE

The following instructions are presented in a
logical step-by-step sequence to enable you to
complete your kit with the least possible con-
fusion, Be sure to read each step all the way
through before beginning the specified operation,
Also read several steps ahead of the actual step
being performed. This will familiarize you with
the relationship of the subsequent operations,
When the step is completed, check it off in the
space provided, This is particularly important
as it may prevent errors or omissions, espe-
cially if your work is interrupted. Some kit
builders have also found it helpful to mark each
wire and part in colored pencil on the Pictorial
as it is added,

ILLUSTRATIONS

The fold-out diagrams in this manual may be
removed and attached to the wall above your
working area; but because they are an integral
part of the instructions, they should be returned
tc the manual after the kit is completed,

in this manual

s
configuration of the

kit; however, in some 111512 nces the illustra-
tions may be slightly distorted to facilitate
clearly showing all of the parts.

SOLDERING INFORMATION
The abbreviation '"NS"

wires will be added. When the last wire is
installed, the terminal should be soldered and

the abbreviation "S'"" isusedto indicate this, Note

that a number will appear after each solder
instruction. This number indicates the number of

leads that are supposed to be connected to the |

terminal in point beiore it is soldered, For
example, if the instruction reads, "Connect a
wire to lug 1 (8-2)," it will be understood that
there will be two wires connected to the terminal
at the time it is soldered. (In cases where a wire
passes through a terminal or lug and then con-

nects to another pouu. it will count astwo wir €8,
one entering and one leaving the terminal,)

GENERAL

The steps directing the installation of resistors
inciude color codes to help identify the parts,

Also, if a part is identiﬁed by a letter-number :

PRV S Y tharantin ita

QBSIglldLLUu \nl, U.l, etc } on the UbllUlllaLLb, s
designation will appear at the beginning of the

______ 1¥er aobne wxshinl

aSSeinoLly Swep wiidi
Letter-number deS1gnatlons for parts mounted

on the circuit boards can be found by checking

the Circuit Board X-Ray Views at the rear of

Aiwnant i+
directs its installation,

PPerYS |

ule manuail,

indicates that a con- .
nection should not be soldered yet as other .

Nu.r:u'i R A,

’




HEATI—IKIT

Page 13

STEP-BY-STEP ASSEMBLY

CIRCUIT BOARD ASSEMBLY

Because the circuit board is quite large, it has
been divided into small sections to simplify
assembly, This will make it easier to identify
the points on the circuit board that arereferred
to throughout the assembly instructions, The
Sections of the circuit board are similar to those
of a road map; the sections are identified by
numbers across the top and bottom, and letters
down each side of the circuit board. The
imaginary dividing lines (see Pictorial 1) run
vertically and horizontally between the circuit
board mounting holes,

For instance, to locate connector 7 in section
1B, you would first find section 1B of the circuit
board and then Iook for connector 7 in this
section, Pictorial 1 shows the circuit board
sections,

NOTE: Before circuit board assembly is started,
we suggest that read Circuit Board W1r1ng

mea s QTN e PO 5 P
1 L 1]

& Soldering on rdg
Refer to Pictoris! 1 for the follawing stens
NELIET 10 riCworiai 1 1i0F ul€ 10.110WiNg Sieps
{1 I( Dlace the circui baard in front of vou and
\{/]) +ialLvT i€ bl-l bu-LI- vual 413 L1 UUL UL yUU allu

() Referring to Detail 1A, install 7-pin tube
anecltetg at lacatione ‘7‘2 ‘Td ‘70 "710 "71‘2

BULUATLS av alUlatiliies vy,

and V14, Solder all 7 pins of each socket

CAUTION: Be careful not to cover unused

holeg when ssldering
lllll VAAC AL DULM\#L uls.

PLACE PINS INTO APPLY PRESSURE
MOUNTING HOLES, MAKE EVENLY UNTIL ALL PINS
SURE ALL HOOKS ARE SEATED SNAP INTO PLACE,

IN HOLES BEFORE PRESSING.

—
~—

-

Detail 1A

(V In a like manner, install 9-pin tube sockets
at locations V1, V2, V5, V8, V11, and V12,
Solder all 9 pins of each socket,

(M Referring to Detail 1B, remove pins 5and 6
from one of the 12-pin tube sockets, The pin
numbers are molded onthe top and bottom of
the socket,

PUSH PIN OUT

n
I a A"~ BEND DOWN
N A

Detaii 1B

2

( }/) Referring to Detail 1C, install the prepared
socket at location V6, Align the keyway of the
socket with the arrow printed on the circuit
board, Solder all 10 pins.

KEYWAY
%
= S < ° /
q

Detail 1C

(gjff} In a similar manner, remove pins 8 and 9
from the other 12-pin tube socket,
o/
(’a{;) Install this socket at location V7. Solder all
10 pins,
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(g{ ) Referring to Detail 1D, install the 8-pin
tube socket at the Calibrator location. Align
the keyway of the socket with the arrow
printed on the circuit board and solder all
8 pins.
KE‘I{WAY
N fmi/*
‘\UIT
1 N\
: )
T T
S IR
\o\ 1,/ \L\/“
3 =
%
Detail 1D
START
|(\/§ 1-5/8" jumper, ]
[} 1300 uuf mica capacitor
|\\, AOUU [ . J

l[(v/ /1000  (brown-black-red).

|(/) 310 puf mica capacitor,

U 15 puh (#45-51) choke, See De-
tail 2A for lead bending.

[(\A 4700 Q (yellow-violet-red).

NOTE: The circuit board can be supported on
the chassis when installing and soldering com-
ponents, This will keep the boardlevel and make
it easier to perform the following steps, Solder- -
ing to the circuit board foil will be easier if you
solder and clip off excess leads after every .
six or eight components are installed. All re-
sistors are 1/2 watt unless specified otherwise,
Resistors will be called out by resistance value
and color code only in the circuit board wiring
steps.

NOTE: Use hookup wire for all jumper wires,
Strip 1/2" insulation from each end of the wires,

Perform the steps on Pictorial 2,

Y' Detail 2A

(‘]) 005 pfd disc capacitor,
Do not use the ,005 uf
ae

capacitors until they are

for specifically,

o "‘Z.
=
gam

l(\i) 3300 Q (orange-orange-red). i

{ ‘ DIN 1€ ecmninn namand L TTan
\ iV ’J.’J;L uxxua bﬂp%lbul Voo
U sleeving,

(‘ ) .1 pfd disc capacitor,

"
|

Check to see that all connections
are soldered,and cut off excess
leads,

FINISH

PR TARM TR QTRDI
rEr\.rumu PRI VIS UP o)

PICTORIAL 2 ON PICTORIAL 3.
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START L CONTINUE

[(0&220 Q (red-red-brown). \ mm7xs\§mmx ‘Q 005 uid disc capacitor.
Tea | | fes I <a

L .03 pid Mylar capacitor, \\ 7 A\ // (P 18 uuf dise capacitor, 1]
lﬂl) .1 pfd disc capacitor, IL Detail 3A ﬂqA 4700 © (yellow-violet-red). !
,(Vé- 1 megohm (brown-black-green). L A ("&220 KQ (red-red-yellow). |

(“‘1 megohm (brown-black-green).l

L(d\'? KQ (yellow-violet-orange).
1
M_OZ ufd dise capacitor,

(-9\12 KQ 2 watt (brown-red-or-
ange). See Detail 3A. Use sleev-

ingo
ng,

’ (\-}L4700 Q (yellow-violet-red).

47 KO (yellow—violet-orange).I

lt‘é— .005 ufd disc capacitor,

'~y

(V.). 100 KQ (brown-black-yellow)
[P S£d .

Nnne A in Amaaatl o
{‘V’\ Uo pia aisC capacitor.

-

o

NOTE: The banded end of crystal
diodes must be positioned as shown,

[ rad e 2 o
| {(§) Crystal diode, [

H\LZZO Q (red-red-brown).

[tN_220 @ (red-red-brown). .
4 1000 © (brown-black- red).

’(&36 wuf mica capacitor.

| () Crystal diode.
| (41000 © (brown-black-red).

|
semaes /.
(W .02 pid disc capacitor., i/ / BOARD SECTIONS 1B and 1C

o
b=
o
=
=
L
o
=
@
o
o
2
<)
=
(=g
[o]
]
__J_J_._J—.__.___—_-__t“__l____J

(‘\\){ Check to see that all connections
V are soldered,and cut off excess
leads,
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START col

(‘f) 360 ppf mica capacitor, Con- |
*  nect only one lead (S-1).

[&]
- =

'(l/ 47 KQ (yellow-violet-orange).

[(4f) 005 pd disc capacitor. B
[(¥) 100 K2 (orown 1-black-yellow). N

lfq;{ 18 puf disc capacitor.

[,

(if) 100 © (brown-black-brown).

2—1/4"7jumper, B

‘(./5: 1 megohm (brown-black-green).'

A _ . "
|(V) .02 pfd disc capacitor.

{(m 4700 Q (yeilow-violet-red).

(g) 220 K@ (red-red-yellow). Use
~ sleeving,

‘T .02 pfd disc capacitor.
F‘ﬁi 1 megohm (brown-black- green)

!TI_A, .02 ufd disc capacitor.

PICTORIAL 4

A I p e D Bt
f v leads,
W 22 KQ (red-red-orange). J/ BOARD SECTIONS 2A, Band C
CINICL]
TI1INBOII]

(l/ 100 puf mica capamtor Con-
¥ nect only one lead (S-1).

1

J (.J 100 K9 (brown-black-yellow). |

/f / -
/ ﬁ 005 pfd disc capacitor.
L/ (V) .02 puid disc capacitor,
3 i (. ¥ 470

L yS 4700 © (yellow-violet-red).

[=3 =

I \Vl 18 IJ.‘J.f disc Lapa\,uua.

4 T/ .02 ufd disc capacitor,

//{(‘/) 3300 @ (orange-orange-red).
47 puf disc capacitor,

/{ (\,1.18 wut disc capacitor,

7 |
(¢ 1000 Q (brown-black-red).
({,{ 500 puf disc capacitor

(|/100 KQ (brown—black-yellow).

( ) Check to seethat all connections
are soldered,and cut off excess |;

NOW PERFORM THE STEPS

Unahi L




e

L
i

il bt i ¢
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CONTINUE

(Vf .02 pfd disc capacitor.

|I ! 10 KO {heeacces Llaonle oo oo Y
Ly LU Rae \ul.uwu-uxat,h-ul.auguj.

VS /1000 © (brown-black-red).

I(J 4.02 pfd disc capacitor.

IVI

220 KQ (red-red-yellow).

I( \l 22 KQ (red-red-orange).

,(\45 47 KQ (yellow-violet-orange).

Q (blue-gray-red).

I( V .1 pfd disc capacitor,

(\)l/ 150 © (brown-green-brown).

d disc capacitor,

NL 005

( % 1 pfd disc capacitor.

IL(‘J,E‘ 100 K (brown-black-yellow).’

l( (/5' 47 Q (yellow-violet-black).

I(V) .02 pfd disc capacitor,
—

N

~nea

\ily NV rA ,LLICI disc CapaCIEOI‘

I(’\/)[fZ" jumper, Use sleeving,

L( J), 47-uuf dise capacitor,

|( 1000 © (brown-black-red).

|
|
|
|
|
|
|
|
;
]

(\ﬁl 47 puf disc capacitor,

i(lj 2-7/8" jumper, Use sleeving,

(V)’ 805 nfd disc capacitor,

| 4,1000 2 (brown-black-red).

) I
(J) 02 pfd dise capacitor. ]
1

|

(M’ 147 KQ (yellow-violet-orange).

[(vﬁi"‘ﬂ KQ (yellow-violet-orange).

l( w .005 pufd disc capacitor.

BOARD SECTIONS 3A and B
PICTORIAL 5

FINISH

NOW PERFQORM THE I
ON PICTORIAL 6.

CONTINUE

(J 1 megohm (brown-black-green). }

~_., A

(ﬁ 100 K (brown-black-yellow).

(‘ﬁ 1 megohm (brown-black-green).

.4 pid Mylar capacitor, Use
3/8" sgleeving on each lead,

; Use sleeving,

( yz mh (#45-47) choke, See Detail

[(ji)f 10 K (brown-black-orange).

I(Jf 500 puf disc capacitor,

(¢Y 1 megohm (brown-black-green).
Use sleeving,

|y B 1

|(v’) 47 KQ (yellow-violet-orange). |~
Y AP
{ !g R yA ,LLICl CllSC Ldpd.(;l[or- J

NOTE: When installing electrolytic

capacitors, position the positive ( (+)

end as snown

[(") 22 K@ (red-red-orange).

L=

1
( 10 pfd 10 V electrolytic ca-
pac1tor

‘(x I) 47 upf disc capacitor,

W) 47 ppf disc capacitor,

BOARD SECTION 3C

( ) Check to see that all connections
are soldered,and cut off excess
leads,

PICTORIAL 6

FINISH

NOW PERFORM THE STEPS
ON PICTORIAL 7



,  START
A

I A O 1700 s £ oman o
\‘l’ 4~-1/ 4 JUIiper, Informat

e POWER SUPPLY is on Page
31,
i

(/100 K2 (brown-black-yellow).

l(\j 47 KQ (yellow-violet-orange). J

[(J 22 KQ (red-red-orange). ( y) .005 pfd disc capacitor,

/ .Use sleeving,

{(‘u 1300 1 uf mica capaci
;

[(J .005 pfd disc capacitor,

‘f( \5 .02 ufd disc capacitor,

NOTE: When installing silicon di-
P, P PURPRPICY X gy Al o PP Ry PN PR R
OU.UE’ PoOS1ILIOL UlE Catllloue €lu ads

shoﬁwn. See Detail 7TA.

|(U§ Silicon diode,

l( v&' Siiicon diode,

]
BOARD SECTIONS 4A and B F | N'SH

NOW PERFORM THE ST
-ON PICTORIAL 8.
NOTE: WHEN INSTALLING SILICON DIODES, THE CATHODE END PICTORIAL 7

SHOULD BE PLACED AS DIRECTED. THE CATHODE END IS MARK-

ED WITH EITHER COLOR END,COLOR DOT,OR COLOR BAND.

IN THE ILLUSTRATION, THE SYMBOL K INDICATES THE CATH-

ODE END.
COLOR COLOR COLOR
END pboT BAND
@K @ K
CTART
o EraTe s

l(‘[)_ .02 ufd disc capac1tor

l(u‘) 220 K@ (red-red—yellow).

I(J‘L005 ufd disc capacitor,

MS,S megohm (orange-orange-
¥~ green).

i(::'#i megohm (brown-biack-green). 1

!P‘)‘@ KQ (yellow-violet-orange).

0
B
3
D

Qu
i (

[(¥r100 K2 (brown-black-yellow). M 2 pfd Mylar capacitor.

[ (gA=100 ppuf mica capacitor, (\;izzo KQ (red-red-yellow).

[@é)—sOOs ufd disc capacitor, J/ ‘

| S
| (o500 uf disc capacitor,

(4 /};‘iOO KQ (brown-black-yellow).

. \1‘&"7{ .02 ufd disc capacitor,

[ (5400 Q (brown-blac own) | \ ‘%{’Siiicon diode,
lhéqooo Q (brown-black-red). W BOARD SECTION 4c M 22 KQ (red-red-orange).

[(V 10 pid electrolytic capacxtor ( ’ﬁ Check to see that allconnectlons_
are soldered,and cut off excess

[(V) 005 uta L6 KV disc capaeitor.}” PICTORIAL 8 e _
FINISH

NOW PERFORM THE STEPS
ON PICTORIAL 9.
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AT EATHEIT

S

GONTINUE

(V) 4-005 11£d 1600 V disc capacito?l

l_(‘/}OOO puf mica capacitor, ]

[ [ ]) 220 Q (red-red-brown).

l (!I‘) .005 pfd disc capacitor.

= - > (4f 1.1 mh (#45-4) choke See Detail
(¥) crystal diode. | V..
rl
I - ) 2 " "
(G 10 ke (brown-black-orange).jl/ (¢ 005 ufd 1,6 KV disc capacitor.
L(Vl) 22 puf mica capacitor, j ‘i ('v‘(/; .02 ufd disc capacitor,

, (\] 100 @ (brown-black-brown). m 18 ppuf disc capacitor,

(V] .02 pid disc capacitor.

L(WI .005 pfd disc capacitor,

(i/) 6800 @ (blue-gray-red).
i (‘)’: 100 @ (brown-black-brown).

(/ ) .005 ufd disc capacitor,

(I/f .02 ufd disc capacitor,

'L(’v!,lg puf disc capacitor, (l/ .33 © 2 watt (orange-orange-
£ silver).
! (1'1 .005 pfd disc capacitor, ™~ ‘JIL
( ) Silicon diode. |
(]éfl megohm (brown-black-green). —7 !
( .005 ufd disc capacitor, 4[

I(‘A 100 KQ (brown-black-yellow).

[(V 47 KQ (yellow-violet-orange).
[
I
I

—— 1 (J/IO KQ (brown-black—orange).!

0 & (blue-gray-red).

(/) 20 © 2 watt (red-black-black).

{ (005 ufd disc capacitor. I

b Check to see that all connections
are soldered,and cut off excess
ieads,

FINISH

THE REMAINING RESISTORS AND
o CAPACITORS WILL BE USED
PICTORIAL 9 LATER.

(¢ f 1000 & (brown-black-red).

]
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Refer to Pictorial 10 for the following steps,

NOTE: Mounting the f ollowing components willbe
easier if each one is soldered right after it is
installed on the circuit board, When mounting
the following transformers and coils, be sureto

align the color dot W1tl'1- Eh'e“-ao?prmted on the
circuit board, See Detail 10A.

CAUTION: Do not turn any of the adj qu

slugs of the coils or transformers as h ey a
pretuned,

(DUQ

Detail 10A

(=]
[(e]

i
(\;) Li, Install coil #40-509 at location Li.

V’g‘ T1i. Instail transformer #52-63 at location
T1,

—~

(y) T2. Install transformer #52-63 at location

T2.
;
/ RV IES | I SO SRR m

(‘;/) T3, Install transformer #52-63 at location

(\P L2, Install coil #40-516 at location L2.
(J) L3. Install coil #40-513 at location L3,
(,) Y1, Install crystal #404-197 at section 2C.

(") Y2, Y5, Referring to Detail 10B, install
© two crystals (#404-191) in sec l-‘n 1A

L i8.
/ (\

) Y3, Y4, In a like \_}
o~

v manner, install two |

) ; |
crystals (#404-192) Q r) ‘

Cly=sitais v aE=i9i; aii ST

in section 1A.

Detail 10B

(\,;) Referring to Detail j W

§
s X

7
\

i10C, place a 1i/4"
leng‘th of sleevmg
on each of the four
leads of Dbifilar

RFC60. Install the
bifilar choke in sec-
tion 5C. The leads

1 ad -
can be placed in

either circuit board
hnle at the anda ~f

AAVAT arv wiT Caus Ui

the choke, Press the
choke down below
the top of the Cali-
brator socket

L4, Referring toDe-
tail 10D, install the
#40-510 coil at L4,
Be sure to position
the bottom end of
the coil winding as
shown, The coil lead
will be connected
later.

Referring to Detail 10E bend the lugs of the
200 © miniature control (#10-130) as shown,

174" “
Tl

YD
A

\\Z
Detail 10C

\

Detail 10D

174" FLAT
WASHER

174" NUT
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(\j) Install the control at the Carrier Null
location in section 1C. Secure the control
with a 1/4" lockwasher, 1/4' flat washer,
and a 1/4" nut, Before soldering, be sure
the control lugs are aligned with the foil,

() Install the small knob on the control shaft
and tighten the setscrew,

(y)) Place 3/4" lengths of sleeving on the leads
of the neon lamp, Install the lamp at NE
in section 1B.

j
(\} C121. Install the 20 ufd 350 V electrolytic
capacitor in section 3C. Be sure toposition
the positive (+) lead of the capacitor at the
(+) marking on the circuit board,

CAUTION: The inner insulation of the shielded

cable melts easily, Therefore, the inner con- °

ductor and shield should be soldered as quickly
as possible to prevent shorting of the cable,

( i/'" Referring to Detail i0F, cut a 5-1/2" length
of single-conductor shlelded cable and pre-
pare it as shown,

( {) Connect the pr d

A m section 1C

of the circuit board,

shield is connected in secti
&)

uuuuu Tand canac da dlam LYo
ulucu. dCau TS LW uiv nole

ble from point

par ca
to mt A in section 3C
he

125) In 3 like m Branare 5 "

a 1iX&€ manner, prepare a U-J./a

% of single-conductor shielded cable,

i) Connect the prepared cable between points
¥ 0 in geotiong 1A and AR af tha nivenit haard

N Adr DTUULAULID 14 QIR YD UL waT Vad Cuial viad G,

Place a 1/2" length of sleeving on the shield

of the navle and connect thig end in gection

8415 Sadin CULRNOCUL UAAS Ol A2 SOClivin

3B. Insert the inner lead of the cable in the
circled hole,

( ) Prepare a 6" length of single-conductor
3 shielded cable, Connect the prepared cable
between points B in sections 1B and 3B of
the circuit board, The end of the cable with

the shield goes to section 1B.

CUT THE CABLE ACCORDING TO THE LENGTH SPECIFIED.
PREPARE EACH END AS SHOWN.

le-1/2"| l-—— 1?

CUT OFF——__ }ai/2"
) o LY

e

T S A

CUT OFF SHIELD

TAKING CARE NOT TO CUT THE QUTER SHIELD OF VERY
Jl. THIN WIRES, REMOVE THE OUTER INSULATION.

& T

PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN THE
SHIELD AND BEND OVER AS SHOWN. PICK DUT THE

INNER LEAD.
5@/

REMOVE THE INNER INSULATION AND STRETCH OUT
THE SHIELD.APPLY A SMALL AMOUNT OF SOLDER TO THE
END OF THE SHIELD AND THE INNER LEAD. USE DNLY
ENQUGH HEAT 7R THE SOLDER TO FLOW.

|

Detail 10F

¢ the mounting of all components
top (lettered side) of the circuit board,
Check carefully to see that all connections are

soldere‘d and that there are no solder bridges
between foils,

Set the circuit board aside temporarily.



g
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PICTORIAL 11

PARTS MOUNTING-CHASSIS
Refer to Pictorial 11 for the following steps.

/

() Referring to Detail 114, install the octal
plug at the Power Plug location, using the
octal socket ring. Position pins 1 and 8 of
the socket as shown,

(/) L5. Install coil #52-25 at L5 on the chas-
7 sis, using the transformer mounting clip.
Position the coil lugs as shown,

NOTE: Keep the plates of the variable ca-
pacitors closed to prevent damage,

REFERENCE HOLE

' .

T~
~.. &"‘ |

ezl
7// /J i
)// ta LOCKWA'SHE "
7

I_

(,,’x)i C131. Install the VFO variable capacig
(#26-28), using four #4 lockwashers,
flat metal washers, and 4-40 x 5/i
screws, Bend capacitor lug 1 upward

HOLD THE PLUG IN THE CHASSIS HOLE AND PLACE
ONE END OF THE RING INTO THE GROOVE OF THE
PLUG. USING A SCREWDRIVER, PRESS THE RING
INTO THE GROOVE AROUND THE PLUG.

Detail 11A
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() C65. Install the Final Tune variable ca-

pacitor (#26-35), using 3/4" spacers, seven
#6 lockwashers, a #6 solder lug, and 6-32
x 1" screws, Posmon solder lug AF as

‘ shown, and bend the capacitor lugs upward,

(\‘/) Using the sandpaper supplied, lightly sand

v

the foil around the outside edge of the cir-
cuit board to remove the lacquer coating and
thus permit a good ground connection be-
tween the circuit board foil and the chassis.
Also sand the mating surface of the chassis.

(V) Remove any mounds of solder along the

outside edges of the circuit board,

() Install the clrcuit board on the chassis, using

4.40 x 5/18" screws, eighteen #4 lock-
washers, two #6 solder lugs and 4-40 nuts,

Position solder J.ugs AC and AD as shown,
Be sure the REF-HOLE of the circuitboard

( ) Bend solder lug AD up, away from the cir-

Refer to Pictorial 12

(

o~
s S

@

i
i

o

cuit board,

for the following steps,

Referring to Detail 12A, install a 10 KQ

AT indan Y fHIN :H\ fen 4o LY. P
tab-mount control {(#10-57) in the S Meter

Adj location in the chassis divider. Twist

taha 1/Q
the control mounting tabs 1/8 turn,

Install a 100 KQ tab-mount control (#10-58)
at the Tune Level location.

Install a 1 megohm tab-mount control (#10-
127) at the Mic Gain location,

( ll Referring to Detail 12B, install phono

sockets at the Rcvr, Ant, Ext Relay, and
Spkr locations. Use 6-32 x 1/4" screws,
#6 lockwashers, and 6-32 nuts, Position
these sockets as shown,

(n})

|
v

Referring to Detail 12C, install the female
microphone connector at the Mic location,
Use the lockwasher and nut furnishedon the
connector, Position the connector lugs as
shown in Pictorial 12, The lug numbers are
molded into the connector,

Install rubber grommets inholes AA and AB
of the chassis divider,

TWIST TABS
/8 TURN.

#6 LOCKWASHER

6-32x1/4
SCREW

CONNECTOR

LOCKWASHER CONNECTOR NUT

Detail 12C
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CHASSIS WIRING-BOTTOM

Refer to Pictorial 13 for the following steps,
(\ ij\ an‘nvr1ng to Detail ISA’

/] AvVoaTi a/Olania

terminals in the circuit board, from the

foil side, at the forty-five numbered and

lettered locations, except holes A, B, C,

ingtall ganlder
nstall solaer

nose pliers may he

stalling the termmals Do n
se terminals to the circuit board

at this e, When soldering these terminals
later, be sure that solder flows into and
around the terminal, \l ' /

I

W/

_Ee W,
wﬂm{“&mﬂm

L}
cuT OFFy

EXCESS

A small pair of long-

- t—-'
tim

STOP
RIDGE

Detail 13A |1
/4
J

CUT OFF

/I ~ TERMINALS
1
y [l
ll
LEAD AFTER

W SOLDERING

NOTE: Use hookup wire for the following steps,

Strip 5/8" insulation from the ends of the speci-

fied lengths of wire that connect toterminals, and

1/4" insulation from the other wires,

(‘m) Connect a 2" wire between points D
in section 3B of the circuit board, Solder
the wire directly to the foil and position the
wire about 1/4" away from the board,

¢ Connect one end of a 2" wire to terminal J

Y/ in section 5A (S-1). The other end will be
connected later, Be sure to solder the termi-
nal to the circuit board foil when soldering

' the wire to the terminal,

(EJ) Connect one end of a 6" wire to terminal H
in section 4A (S-1). Pass the other end
through grommet AA to be connected later,

() Connect a 3" wire from terminal S in sec-
tion 5C (S-1) to lug 2 of the Rcvr socket
(NS).

(i) Connect a 6-3/4" wire from terminal T in
\J section 5C (S-1) to lug 3 of the Final Bias
control (S-1).

()

(\J)
Q)

¥
‘gj’

()

Tune Level control (S-1) to solder lugA-
. (NS).
) Connect a 1-1/2" wire from terminal M -

6\ )

o

"d

o
(!jf)
W

b

/ control (S-1).

plug (S-1) to lug 1 of the Revr socket (NS)

S

Connect a 5'" wire from terminal R in segj
tion 4C (S-1) to lug 2 of the Final Bi

Connect a 4-1/2" wire from terminal Q i
section 4C (S-1) to lug 1 of the Final Bi
control (S-1).

Connect a 5-1/2" wire from terminal U i

section 4C (S-1) to pin 1 of the Power pl
(S-1).

Ez
%
<

APPLY SOLDER TO
APPLY SCLULR

TIP OF PREHEATED

PIN. SOLDER WILL
FLOW INTO PIN BY
CAPILLARY ACTION

7 \\\

Connect a 2" wire from lug 2 of the Pow

Connect a 2-1/2'" wire from lug 2 of th-

section 1C (S-1) to lug 2 of the Mic Gai

control (S-1). Position the wire as shown

Connect a 2-1/2" wire from terminal L -
section 2C (S-1) to lug 3 of the Mic Gai

control (S-1).

C15, Connect a ,02 ufd disc capacitor fron-
lug 1 of the Mic Gain control (NS) to solde

lug AD (NS). Positionthe capacitor as shown,

C10, Connect a ,005 pfddisc capacitorfron-
lug 2 of the Mic connector (NS)tosolder 1

AD (NS). Use sleeving on both lea_
R13, Connect a 1 megohm resistor (brown-

black-green) from terminal 1 in section 1
(NS) to lug 1 of the Mic Gain control (S-2_

Use s1eevmg on the lead to the COntI‘OI.-
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CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW.
PREPARE EACH END AS SHOWN.

b_al:““ — DIMENSIONS '—3/:; y
"mmn SR !&___ o i }@‘L vm/m!‘

= ey
‘ff},g SHIELD N‘%\m

TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY
THIN WIRES, REMOVE THE OUTER INSULATION.
V/

PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN THE
SHIELD AND BEND OVER AS SHOWN. PICK OUT THE
INNER LEAD.

REMOVE THE INNER INSULATION AND STRETCH OUT
- THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER TO

THE END OF THE SHIELD AND INNER LEAD. USE

ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW.

Detail 13C

( \/) Referring to Detail 13C, preparea 5" length

engiil

of single-conductor shielded cable as shown,

(1) At one end of this prepared cable, connect
the inner lead to terminal E (S-1) and
the shield to terminal F (S-1) in section 4B.

v ) At the other end of the cable, connect the
shield to lug 1 (NS) and the inner lead to
lug 2 (NS) of the Revr socket,

(‘) Referring to Detail 13C, prepare a 3"
length of single-conductor shielded cable
as shown, Cut the shield off at one end of
the cable,

CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW
PREPARE EACH END AS SHOWN.

10-1/2"
-—— "] DIMENSIONS —— 1~1/2"
= /4 [ | hdne

.
T,
o

Meie e s

REMOVE THE OUTER INSULAT!ION AND UNRAVEL
THE OUTER SHIELD OF THIN WIRES.

REMOVE THE INSULATION FROM THE END OF EACH LEAD.
APPLY A SMALL AMOUNT OF SOLDER TO THE BARE
END OF EACH LEAD.

Detail 13D

(; ) At the end of the prepared cable with the
shield, connect the inner lead to terminal
K in section 2C (S-1) and the shield to

solder lug AD (S-4).

(SJ) Connect the inner lead at the other end
of the cable to lug 1 of the Mic connector
(S-1).

/

(/) Referring to Detail 13D, prepare a 10-1/2"
length of 2-conductor shielded cable as
shown. The shield should not be cut until
after the connections are made.

(€ /4 At the end of the prepared cable with the
longest leads, connect the yellow lead to
terminal Y in section 4C (S-1), the green
lead to terminal G in section 3C (S-1),
and the shield to lug 1 of the Ext Relay
socket (NS). Pass the free end of the cable

; through grommet AB for connection later,

(\_}) C5, Connect a ,005 ufd disc capacitor be-
tween lugs 1 (S-2) and 2 (NS) of Ext Relay
socket,
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CABLE ASSEMBLY WIRING

Refer to Pictorial 14 for the following steps.

NOTE: The cable assembly has a number of
points where several wires "break out" from
the assembly, These points are indicated in
the following steps as BO#1 through BO#9.

NI = N |
\\@2\\ o= /W‘
ISP \\
7 O

\
N\ {\\}\%J//%/\%\ m\////

0 ym.
S=—__reo / ‘%;‘I 7//;/
s 4

RED

Nead
~ “?W///HV

O

BLK-WHT
BRN-WHT

6-172"

>

formed straight back along the side of the

chassis,
NOTE: In the Iouowmg steps, a number of the
cable assembly wires will have lengths of wire
cut from them, These wires should be saved
for use in later w1r1ng steps Measure the wire
from the breakout of the cable assembly and
cut them to the lengths g1ven After cuttmg, strip

( / ) Referring to Detail 14A/ position the cable 1/2" of insulation from the ends of the wires of
assembly in the chassis, BO#2 (breakout) the cable assembly,
should be po-si.ti-ned in the rear corner of )
the chassis, Cut one side of one of the /
rubber Qrommet and place it around the  (¢) At BO#1, cut all but 3" from the white wire,

cable assembly next to BO#5. Place th
grommet on the edge of the chassis parti-
tion, Push the grommet and cable assembly
under the lip of the chassis,

Form the cable agsen

bottom edge of the c
the cable assemblv up

:-'3

met on the chassis nartltlon ag before, The
remainder of the cable assembly should be

wia
At BO#1, cut ail

white wire,

€. <
~

but 2" from the green-

~~

<

At BO#3, cut all but 2" from the red wire,

<.

At BO#4, cut all but 6" from the black-white

and brown—vvhite wires.

—~

wad wisac
the two red wires

onnection later,

o~
S

) At RO#H#7

AR DU,

grommet AA for

through

naaa
Mass
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() Also at BO#7, cut all but 4" from the red-
white wire, and all but 3" from the violet-
white wire,

(\s At BO#8, cut all but 6" from the black-
¥ white wire and all but 6-1/2" from the
brown-white wire, Pass these two wires
through grommet AB for connection later,

{
() At BO#9, cut all but 4" from the red wire,

NOTE: The wires cut from the cable assembly
should be used for the following steps, Cut the
wires to the length called for, then strip 1/2"
insulation from the ends of the wires that con-
nect to terminals, and 1/4" insulation from other
wires,

The terminals in the circuit board are number-
ed to correspond to the wire colors of the cable
assembly, The color-number relationship is
based on the resistor color code; brown = 1,
red = 2, orange = 3, etc, For instances, a red
wire will go to a #2 terminal, and an orange
wire to a #3 terminal, etc, Wires with a single
color stripe and a white background are in the
10 series numbers; a black-white wire will go

o Provpew e | PR iy

to a 11-10 terminal, an or d.uge-wuue w1re to a
stripes and a white background are in the 20
series numbers a green- green- white wire would
oo A o HOR dacnsan i <=fes

go to a #25 ter minal, a blue-blue-white wire to
a #26 terminal, ete,

J

(V} Connect a 5" red wire from terminal 2 in
section 5C (NS) to lug 3 of the Power piug
(NS).

OTE Use the short black-white and brown-
P

wires for the follawing twoe <
wires for the 101I0WINg WO S

(\/, Connect a 3" black-white wire from terminal
10 in section 5C (S-1) to lug 6 of the Power
plug (NS).

"

() 14 Connect a 3-1/2" brown-white wire fron

terminal 11 in section 5C (S-1) to lug. 7 o
the Power plug (NS).

(\/ ) Connect one end of a 6" violet-white wire to
terminal 17 in section 4A (S-1). Pass the
other end through grommet AA for con-
nection later,

(V\f Connect one end of the long brown-whit

;7 LOLIICCL Ol el O U =05 PIOWIL

wire to terminal 11 in section 3A (NS).
Pass the other end through grommet ABfor

connection later, Position as shown in
, Pictorial 14,

( (/S Connect one end of the long black-white wire

to terminal 10 in gsection 1A (NS), Pasg the

MU WA llidanaaa 422 BTTVAVLL 443 \4VWje ST ADS wil

other end through grommet AB for con-

nection later 6 Pogition as shownin Pictorial

14,
|

(D

Connect a 3' red wire from terminal 2 in
section 3B (S-1) to terminal 2 in section1B

('V’/ Connect an 8"

(N8S).
nnect an 8" green-white wire from ter-
minal 15 in section 1B (S-1) to lug 2 of the
Mic connector (NS).
(\/‘ Connec a 2" whlte wire from terminal 9

PeX -y 1\

in section 2C \0-1, to lug 3 of the Tune

Level control (NS).

The remaining red-white wire will be used later.

NOTE: The stripped end of the cable assembly
wires are correct for connecting to circuit board
solder terminals, but are too long for con-
trol and switch lugs, and should be cut to the
desired lengths when making connections,

Connect the cable assembly wires from BO#1 as
follows: s

({A White to lug 3 of the Tune Level control

(8-2).

(y) Green-white to lug 2 of the Mic connector

i (s-3).
(\/ Violet to terminal 7 in section 1B (S-1).
(V? Brown to terminal 1 in section 1C (S-2).
([/) Gray to terminal 8 in section 2C (S-1).

Connect the cable assembly wires from BO#2 as

followea:
S,

I0LIOW
(I /Twn h'lanl(,“ ite to pin 8 of the Pow: 113

Q0
After th e connection has cooled, pull on each
of the wireg from ingi i e

that all are soldered,



( 3;5) Two brown-white to pin 7 of the Power plug

(5-3). Make sure all three wires are solder-
, ed
; ed,

(€5)] }Either gray~white to pin 5 of the Power plug
S-1).

( ; ’) The other gray-white to pin 8 of the Power

/plug (s-1).

( JVA Red-red-white to pin 4 of the Power plug
(s-1).
/
([}) Blue-white to terminal 16 in section 5C
(S~1).

=2/

6-/ ) Two brown to terminal 1 in section 5C
V' (s-2).

V) Check to see that all wires clear the screw
holes in the rear of the chassis near the
pPower and microphone connectors,

\/t(oo NOT cuTt
_BLU

6-32x1/4"

Detail 148

(3{% Locate the outputtransformer (#51-55). Re~
ferring to Detail 14B, cut the indicated black
lead to 1-1/2" and the red lead to 4-1/2",
Strip 3/4'" of insulation from the red lead
and 1/4" of insulation from the black lead,
Melt a small amount of solder on the expoged

lead ends to hold the wire strands together,

T4, Again referring to Detail 14B, install
the output transformer at location T4 onthe
chassis, Use 6-32 x 1/4" screws, a #6
solder lug, a #6 lockwasher, and 6-32 nuts,
Position the solder lug as shown,

o~
<
N

the output transformer leads asfollows:

( ‘&!’} Short black to the solder lug at the trans-

former (NS).

(V) Long black to Iug 2 of the Spkr socket (S-l).l

(\) Red to lug 3 of the Power plug (S-2).
( ifg Blue to terminai P in section 4C (S-1),

Connect the cable assembly wires from BO#3 ag
orn——t—

(‘/) Green-green-white to terminal 25 in sectionl
5C (S-1)

\MTaje
( V{ Green to terminal 5 in section 5C (S-1).

(\‘,/.{ Red to termingdl

[\

in section 5C (S-2).

({/ ) Orange to terminal 3 in section 4B (S-1).

>

[«]

(‘A Blue to terminal 6 in section 4C (S-1).
v

( i/ Connect the shield of the shielded cable
" with the marked end (red dot, stripe, or
tape) to lug 1 (S-3) and the inner lead to
lug 2 (S+8) of the Revr socket,

(\) Connect the shield of the other shielded
cable to lug 1 (S-1) and the inner lead
to lug 2 (S-1) of the Ant socket,

e

(V) Yellow-white to lug 2 of the Ext Relay
socket (S-2). .

Refer to Detail 14C for prewiring the relay ¢
the cable assembly, Setting the chassig up on its
side will make the relay wiring easier, To
brevent damage to the contacts and springs
the relay, it should be picked up only by

sides, Do not bend the relay lugs,

&

o
¢

n

( Vé Strip 1/2" insulation from one end and1/4"
ingulation from the other end of a 2-1/2"
length of hookup wire, Pass the 1/2
stripped end through lug 8 (S-2) to lug 9
{8-1) of the relay, The other end of thig

/ wire will be connnected later,
i

(V) Connect the inner lead of the shielded
cable from BO#4 to lug 10 of the relay (S-1).
The shield will be connected later,

Connect the cable assembly wires from BO#5tg.
the relav ag follows: =

clday as

=1 aug

("V Yellow to lue 7 (S_l).
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" Detail 14C

( V) Connect the inner lead of the shielded
cable to lug 4 (S-1). The shield willbe con-
nected later,

i
( ¢ Carefully position the relay over the mount-
ing holes on the side of the chassis and bend
the wires into place, See Pictorial 14,

/
(1) Referring to Detail 14C, secure the relayto
the chassis with 4-40 x 5/16' screws and #4
lockwashers. ’

(Vl Yellow-white to lug 3 (S-1).
P §

(V’ Violet-white to lug 2 (S-1).
( l)fBrown to lug 1 (S-1).

(|/§ ) Both red to lug 6 (S-2).

/

(J ) Connect the free end of the wire from lug 8
of the relay to the solder lug at the output
transformer (S-2).

(\j) Connect the shield of both shielded cables
connected to the relay, to solder lug AC

(s-2).

(U') Connect the free end of the wire coming
from terminal J in section 5A to lug 5 of
tha nalawv Q_1)
ViU A viaay \WT4 Je

(1) Position the shielded cable from BO#4 in
. the chassis apron away from the circuit
board as shown,

Connect the cable assembly wires from BO #4
as follows:

( gi ) Twist the black-white and brown-white wires
together,

(j) Brown-white to terminal 11 in section 4B
(s-1).

( 4 Black-white to terminal 10 in section 3B
(S-1).

( !/ Connect the red-red-white wire from BO#5

Ao h_ 21 ON = L . A foy a4
to terminal 22 in section 5A (S-1).

and . LU RpL. | TR SN
ICCL UIC LWO I'tUu wires cxiLenuing 1roin

\/j Connect the brown-white wire extending
from grommet AB, coming from BO#8, to

OO W

Lo 2o 1 A4 2 QA /I o)
LErinindil 11 il SECLIOIl O (D=4 ).

as follows:

Violet-violet-white to terminal 27 in section
oC (Q.1)

& \WD=a e

(M Yellow to terminal 4 in section 1B (S-1).

(fff Blue-blue-white to terminal 26 in section
1B (S-1).

(M/ Orange-white to terminal 13 in section 1B
T (S-1).

Y e s . io e o
W) Red to terminal 2 in section 1B (S-2).

i .
(\ﬁ Turn the chassis over and cut off the
excess wire lengths from the terminals.

This completes the wiring of the circuit board,
Check to see that all connections are soldered,
Shake out any wire clippings, The empty holes
are used on other models of the Transceiver
and are to remain empty for this model,



S e e

NOTE: There are a number of empty holes in
the circuit board near tube sockets V13andVi4,
which are not used in the 80-Meter version of
this Transceiver,

Refer to Pictorial 15 for the following steps.

((/‘ Referring to the inset drawing of Pictorial
15, temporarily install a control solder lug
on the Function switch (#63-330), using a
control nut, Position the control solder lug
So it is on the side of the switch away from
the red dot.

Prewire the Function switch as follows:

(/) Strip 1" of insulation from one end of a 3"
length of hookup wire, Connect the stripped
end of this wire between lug 7 (S-1) and the
control solder lug (NS).

(\/) Strip 1/4" insulation from the other end of
¥ the wire and connect it to Ilug 3 (S-1).

(V) Connect the hookup wire exiending from
grommet AA, coming from terminal H in
section 4A, to lug 2 (S-1).

bonnect the came assemmy wires

the Function switch as follows:

from BO#86 to

( l) Orange-white through lug 12 (S-2) tolug 1

, (S-l) Use sleevmg between the two lugs
(l/)/Gray to lug 4 (S-1).
([’/f Blue-blue-white to lug 5 (S-1).
( | Green-white to lug 6 (S-1).
(U) Yellow-yellow-white to lug 11 (S-1).
(U) White through lug 8 (S-2) to lug 9 (S-1).
(\/) Connect one end of the red-white wire cut

from the cable assembly to lug 10 (S-1).
The other end will be connected later,

S3 oo

)/ :L__:
i \3\
et TR e |\ oy
/M %‘%%:jw \V@“/
/fA\\W// 8

YEL-YEL-
WHT
~

0
48
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PICTORIAL 15

A (V’) Connect one of the gray-white wires to lug
13 (S-1) and the other gray-white wire to
lug 14 (S-1).

This completes the prewiring of the Function
switch, Check it carefully for any errors and;
see that all lugs are soldered, except the con-
trol solder lug,

(U) Remove the control nut from the Function’
switch, Position the switch in its mounting
hole of the chassis, Rotate the switch slightly
so the solder lug clears the S Meter Adj.
hole next to the switch, Press the wires
down into the chassis, See Detail 16B on |
Page 32,
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#3 LOCKWASHER

:

e m AN o, e
X7 Wov

/ LOW END OF DiAL

@»‘9 DIAL

3-46 X 174" SCREW

Refer to Detail 16A for the following steps,

(¢/) Install the pilot lamp mounting bracket to
¥ the chassis, using 6-32 x 1/4'" screws, a#6
solder lug, #6 lockwashers, and 6-32 nuts,
Position the solder lug against lug 1 of coil

L5,

( ) Mount the pilot lamp sockets to the pilot
Iamp mounting bracket, using a 6-32 x
1/4" screw, #6 lockwasher and a 6-32 nut,

(% i%\\\\/% \)@/@649».“\\\(/5\
P =

#¢ LOCKWASHER LN '
™ \m

8-32 NUT

6-32 X 174" SCREW

i
#¢ SOLDER LUG
PO

'S\t

1
|
[ ]

iy A ()__

/

1
I
#6 LOCKWASHER s
5
i

6-32 NUT

Detail 16A

( [/) Install the calibrated dial onthe dial mount-
ing plate, using 3-48 x 1/4" screws, #3
lockwashers, and 3-48 nuts, Posmon the
"ow-end" dial calibration marking (3.8)
as shown, with respect to the setscrew
hole in the dial mounting plate.

(V) Start the 8-32 x 3/16" setscrew into the hole
of the dial mounting plate,

(\ ); Slide the dial assembly onto the VFO capac-
V' jtor shaft, Do not tighten the setscrew at
this time,

Set the chassis aside temporarily,
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Refer to Pictorial 16 for the following steps.

CONTROL -
FLLAT WASHER )@CONTROL NUT

( \‘!) Place a soft cloth on the work area to pro-
S-METER ADJUST

tect the front panel from being scratched,

0 .
V VOX DELAY

(s ) Locate the front panel and position it on the __CONTROL & ©

work area as shown, _ \\\\\”l'.'ﬁ% ]‘

(\f) Install a 10 K9 control (#10-131) at the RF
Gain location, using two control nuts, a LA

control lockwasher, and a control flat \Ww

washer, Turn the first nut 5/16" onto the
control bushing before installing the con-
<trol, Position the control lugs as shown,
i

®

(\ ) Install the 500 K control with switch
¥ (#19-66) at the AF Gain location, Use a
control lockwasher, controlflat washer,and  ( ) Install a 1 megohm control (#10-67) at the
a control nut, Positlon the control lugs as VOX location, using a control solder lug,:
shown, control flat washer and a control nut, Do’
i not t1gnten the conirol nut, Position the
O 1) Install the slide switch at the meter switch control lugs as shown. Be sure the solder
¥ location, using 6-32 x 1/4" screws, lug clears the VOX Delay hole next to the:
) icontrol

(, ) Carefully unpack the meter (#407-99) from
\ its box, and remove the shorting wire from ( d Center the front panel properly with respect :
between the meter terminals, to the Final Tune capacitor shaft, and then j
) : tighten the two control nuts,
("s /) Install the meter, using the lockwashers
and nuts supplied with the meter, Refer to Pictorial 17 for the following steps

Refer to Detail 16B for the following steps. (‘/) Connect the red-white wire coming from

lug 10 of the Function switch to

3
-]
S
-
3
>

[
£
o
L
£
£
a

) Mount the front panel to the chassis, using S Meter Adj control (NS).
\] a control flat washer and a control nut on
the Function switch. Do not tighten. @n

METER NUT&S
METER LOCKWASHER
/ 1

)

=-B-8
TR

6-32 X 1/4” SCREW (é3 é; CONTROL NUT
=4

PICTORIAL 16

|
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PICTORIAL 17

(il/) Connect a 2-1/2" length of hookup wire from
lug 3 of the S Meter Adj control (S-1) to
!; the Function switch control solder lug (S-3).

(\/) Connect/the violet- white wire extending from
grommet AA, coming from terminal 17 in
section 4A, to lug 2 of the RF Gain eontrol
(NS).

Connect the cable assembly wires from BO#7
as follows:

(\4 Gray-gray-white to lug 1 of the S Meter

Adj control (S-1).

(V) Red-white to lug 2 of the S Meter Adj
control (S-2).

({) Violet-white to lug 2 of the RF Gain con-
" j trol (S-2).

(V) Orange to lug 3 of the RF Gain control (S-1).

( ) Pass the red-white, green-green-white,
and yellow-yellow-white wires of BO#8 up
to the top of the chassis, along with the
black-white and brown-white wires from
grommet AB.

Connect the cable assembly wires from BO#8

aa follawr
as 10i10Ws:

(/)/ Green to lug 1 of the VOX Delay control
{S-1).

(’\ Black-black-white to lug 2 of the VOX
Delay control (S-1).

(\]Violet-violet-white to lug 1 of the VOX
control (S-1).

(/) Blue to lug 2 of the VOX control (S-1).

( ) Strip 1" of insulation from one end of a
3-1/2'" hookup wire and 1/4" from the other
end, Pass the 1" stripped end through lug 3
{S-2) to the. control solder lug (S-1) of the
VOX control, Connect the other end of this

TrTAYr T

wire to Aug 3 OI the VOX ue1ay control

(S-1).
Connect the free end of the 2-conductor shield-
ed cable extendmg from grommet AB to the
AF ‘Gain control as follows:
(ﬁ/‘) Shield to lug 1 (S-1).
(‘;’ Green to Iug 2 (S-1).

\g - 2 - -~ tra PPILY
(V Yellow to lug 3 (S-1).
This completes the wiring of the bottom of the
chassis, Be sure all connections are soldered,
and shake out any wire clippings or solder
splashes,
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FINAL TUNE

coming from under the chassis as follow
()Jf Red-white to lug 1 of the Meter switch (S-1).

( Yellow-yellow-white to lug 4 of the Meter

avwritah 1)
;D WALLU \U-L[.

(Y) Loosely twist the black-white and the brown-

white wireg together,

{bx Brown-w

hite to lug 2

:B,
»-‘
=
&
]
w0
(o]
()
\W‘
a

PL1 (s-1)

(Jf Black-white to lug 2 of pilot lamp socket
PL2 (S-1).

(y} Connect a 2" hookup wire from lug 2 of the
Meter switch (S-1) to lug 1 of the Meter
(s-1).

() Connect a 2-1/4'" hookup wire from lug 5
of the Meter switch (S-1) to lug 2 of the
Meter (S-1).

({) Connect a 3" hookup wire from lug 6 of
the Meter switch (S-1) to lug 1 of coil
L5 (N8S).
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PICTORIAL 18 \
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(V)/Pa,ss the free lead of the 100 puf mica ca-

coming from the circuit hnard

L0 LR 4 188

through lug 1 of the VFO capacitor (S-Z)
to lug 2 of coil L5 (NS). Be sure the leads

are clear of the circuit board mountmg-
screw
f1 [nnn“l\ﬂ* tha funan 1and AF tha 28N 11:.:F minn-
\ ’ W UILILICTUL UIT 14 TU dTaAU Ul Uiv JUVV Bl Liliva:
capacitor, coming from the circuit board, -
luo 2 of coil 1,5 (9_92) j
& o VR VULA AU \WT Ve
/ 400
(+  C76, Connect a-88~ uf disc canamtnr from

lug 1 of the Final Tune capacitor (S-1) to

uf disc capacitor from

( ) C66, Connect a,GB
Tune capacitor (S-1) to

lug 2 of the F
solder lug AF 45-2).
v

( Twist lugs 3 and 4 of the Final Tune ca-
pacitor 90 degrees.

(4 )) Pass the free lead from the top of coil L4
Vj through lug 4 (S-2) tolug 3 (S-1) of the Final
Tune capacitor,

I
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This completeg the wirine of the Tr

an
3. ORI = il *a aiig, Us Wil a2 an

Check to see that all connections are soldered
and shake out any wire clippings or solde
splashes, There will be a 1000 uuf capaci t
remaining, This capacitor is for use in loading

the antenna if needed, as shown in Figures EK
anq 8B on Page 47,

((//) Referring to Detail 18A, install pointer
knobs on the Final Tune, Function, RF Gain,
AF Gain, and VOX shafts, With the shafts
turned fully counterclockwise, the pointers
of the knobs should be aligned with the most
counterclockwise marking on the front panel;

PR R S

Befor alling the tubes or piiot iamps, the
following resistance checks should be performed

r

i the actual resistance red.umgs vary more

than $20% from those listed, refer to the In

Case Of Difficulty section of the manual on
Page 50.

Set the controls and switches as indicated at
the top of the resistance chart, Connect the
common test lead of an ohmmeter to the chass1s

ecks listedin the follow wuls char t.

wiring of most ohmmeters
itiv termmal of the ohm-
d to the positive (red)

Detail 18A

the AF Gain controlknob setscrew shouldbe
tightened against the flat of the shaft,

(¥) Install the large knob on the shaft of the
VFO capacitor,

b o ol o O
E91

test lead, and the negative battery terminal is
connected to the negative (black) test lead. In
someé ohmmeters, this wiring is reversed and
erroneous readings will be obtained when mak-
ing these measurements, Try reversing the
ohmmeter test leads if the measurements donot

Andles dlem £ 4 Liaan o
uy uic IITSU ume,

Aahanls Acsd A~

CnieCxK Outl Correc

Refer to Pictorial 19 (fold-out from Page 47)
for the locations of the test points,

Set the controls as follows:

"UNCTION Switch: OFF.
t r Sw1tch BIAS SET.

LY W _

i other controis: ruily counterclockwi sSe,

E:E’;!

RESISTANCE CHART

TEST POINT RESISTANCE

TEST POINT RESISTANCE

Power Plug pin 1 [,;' 30 KQ

/
Power Plugpin2 « | 0Q

Power Plug pin 3 !/ 50 KQ (10 KQ)*
Power Plug pin 4 V/ Infinity
Power Plug pin 5 V}I Infinity
Power Plug pin 6 U"! Infinity
Power Plug pin 7 4 1000 &
Power Plug pin 8 Infinity

28 in section 1C V’ 10 KQ
A in section 1C /| 200 © to 500
B in section 3B U] 250 KQ

7
C in section 1A .|/ 3300 Q
\

13 in section 1B V' /220 Q

Tube socket V4 pin 7 v 330 @

o
Q

. NP P
'Tube socket V5 pin 1 (f 15

o

Tube socket V5 pin 2 | 20
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'TEST POINT RESISTANCE

TEST POINT RESISTANCE
»

Tube socket V6 pin 3 V|75 KO

Tube socket V9 pin % 1.25 megohm

Tube socket V12 pin\é 40 KQ (20 KQ)*
Tube socket V12 pin 6(/ 120 @

Tube socket V1 pin 9 }1 to 2 megohm (adjusts

Wlth MIC GAIN control)

Tube socket V10 pin 1 Vi 2 megohm

Tube socket V2 pin 9V 20 megohm

0 to 1 megohm (adjusts

with VOX control)

6 in section 4C S

9 in section2C  \/ |20 Ke
.
Mic #1 | J/ 10 megohms minimum
I
Mic #2 V 20 megohm

Infinity with AF GAIN
switch "in,' 50 KQ (10
KQ)* with AF GAIN
switch "out,"

Set the FUNCTION switch to PTT.

Tube socket V10 pin %// pQ
/

16 in section 5C \/I

Tube socket V2 pin 9 / 20 megohm

Q

©
=3
0
[v]
]
g
=]
[\
Q
C
(]

1Y ' P

Mic #2 \/ |20 megohm

| Tube socket V2 pin QQ‘L

Inot attempt to measure the

*W1th OPTIONAL resistors installed,

Tube socket V10 pin 1 %egohm

o

Q

9 in section 2C

| ©

to 20 KQ (adjust with

'UNE LEVEL control)

y

VA &

Mic #2 // 0Q

ISet the FUNCTION switch to PTT and the Meter
switch to OPERATE TUNE,

[

NOTE: Use the OHMS x 100 scale, Just touch th
test point and note that the
th

o

Meter deflects (direc-

13 in section 1B lS Meter
It on depends upon ohm
]

eter polarity)

ISet the FUNCTION switch to TUNE and use the
!OHMS x 100 scale,

H in section 4A S Meter deflects

Set the FUNCTION switch to PTT and the Meter
switch to BIAS SET. Use the OHMS x 1 scale,

25 in section 5C Meter deflects (opposite

direction)

Set the FUNCTION swigch to OFF.

forOQ

3 in section 4B 0 to 10 KQ (adjusts with

‘_::m

press relay 100 KQ

This completes the Initial Tests, If all resistance

readings were in agreement with the chart {or

within :I:ZO%) install the tubes in their proper
sockets, and the pilot lamps in the pilot lamp

sockets See P1ctor1a1 19 (fold-out from Page

47) Posmon pilot lamp socket PL1 so the lamp

bl.cd.lb l.l.lb' IIIELEI'

CAUTION: When mstallmg the tubes, support the
circuit board from underneath with a finger to
prevent circuit board damage,

SPKR jack Vo.a e
i
i
RELAY jack \/ Infinity, thenpress relay
HoroQ
ANT jack \ / 0.4 Q, then press relay
> Jor 10 KO
RCVR jack v o Q
1 in section 1C 1 /}15 K, then press relay |

RF GAIN control) then
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The Transceiver ig desicned and wired to on- HMEATL LID_22 D ER SUPDLY .

The Transceiver ig Qesigneq ang wireq to op HEATH HP-23 POWER SUPPL

erate with the Heath Model HP-13 (12 V DC) '

Power Supnlv. and the Model HP-22 (120 V AC) Referring to Fioure 1R wire the ootal sacket
LI =g g S ~ AR - - e \ A, v aasy - - -_ity N -ptea l-l—” VAL O -aav Vv biid OVLVATCL

Power Supply.

Other power supplies may be used, however,
their use may require one or more of the

- OPTIONAL changes to the Transceiver circuit

board to provide proper screen voltage to the
output tubes, The older Heath Model HP-20
(120 VAC Power Supply with proper termina-
tion of the power cable, and the Model HP-10
(12 vV DC) Power Supply with slight modifica-
tion can also be used with the Transceiver,
These two Power Supplies will be discussed
later,

NOTE: Connectors are supplied for connecting
the power supply cables to the Transceiver,
HEATH HP-13 POWER SUPPLY

Referring to Figure 1A, wire the octal socket
(with cap) of the Transceiver to the Power
Supply cable as follows:

OCTAL ko \
PLUG

B
POWER SUPPLY Zun =130V
CABLE SRE - |eias |

N/ FusE

v Figure 1A

SOCKET CABLE WIRE COLOR

DIN#

AALNTE

DD =

v/
e Brown - Ground
(B-, C+)
Orange - B+ (250 V low tap)
Yellow - B+ (800 V)
Blue - Switch
Red - Filament (12 V DC)
Black - Filament (ground)

In-line fuse lead

0 -ID U W

The other end of the cable should be connected
to the 15-pin plug as directed in the Power
Supply manual,

r to F
with cap) of the Transceiver to the Power Supply

oy |
N o |
w N

\ s
POWER SUPPLY
CABLE

BIA.

Figure 1B

SOCKET
PIN#

CABLE WIRE COLOR

Green - Bias (-130 V)
White - Ground (B-, C+)
Qrange - B+ (250 V low tap)
b+ 5 |} . mn. foann Tr\

IC1I0W ~ Dt (0UU V)

Blue - Switch

DaAd TH1omsnnd (10 Y7 AN
AVCU, = L 1IlAlliTUL \1 4 V v
[

\
]
Black - Filament common

(10 Y7 Ay
Wz vV aly

8 Brown - Switch

The other end of the cable should be connected
to the 11-pinplug as directed in the Power Supply
manual, )

3 O U Hx O D)=

The HP-20. Power Supply can be used as is,
without modification, The “octal socket with
cap should be wired on the Transceiver end
of the power cable according to Figure 1B. An
octal plug with cap should be wiredtothe Power
Supply end of the cable, using the same wire
colors and pin numbers caiied out in Figure iB.
Be sure to use the correct pin numbers, as
molded into the piug, and to instail the OP-
TIONAL resistors in the Transceiver,

NOTE: The OPTIONAL resistors mentioned
below are not supplied in the kit, These resistors
can be obtained from a local parts supplier,

1. Remove the long jumper in section 4A of
the Transceiver circuit board,
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2, Install a 366 Q 4 to 7 watt resistor and a
10 K2 7 to 10 watt resistor atthe OPTION-
L locations in section 4A of the circuit
ard, These resistors should be placed
about 1/4" above the circuit board to pre-
vent heat damage to the board, Use 1/2"

of sleeving on each lead,

3. Install the short OPTIONAL jumper at V in
section 4A of the circuit board,

When wired in this manner, the Transceiver
will not turn the Power Supply On or Off,
therefore, the Power Supply switch must be
used for this purpose, Turning the Transceiver
FUNCTION switch to the OF Fposition will leave
the Transceiver turned On, as in the TUNE
position,

If you wish, the HP-20 can be modified as

follows so that it can be switched On and Off
with the FUNCTION switch of the Transceiver,

A %%%
YT

Refer to Figure 2 for the following steps

1. Connect a short wire from lug 2 of terminal
strip HH (S-5) to lug 8 of socket P (S-1).

3. Install the short OPTIONAL jumper at V in

2, Connect a short wire from lug 4 of terminal |
strip HH (S-4) to lug 5 of socket P (S-1).
Now the switch of either the Transceive
Power Supply will turn the Power Supply
Off, The switch of the Power Sunnlv

"
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Transceiver FUNCTION switch to sw1 tch the
system On and Off,

If the HP-20 Power Supply is alternately used
with another piece of equipment, its On-Off |
switch will function normally if pins 5 and 8 of
the power cable connector at the Power Supply
are not used,

HEATH HP-10 POWER SUPPLY

t-"

Connect the octal socket with cap

ceiver end of the nower cable a

]
n an 3Iam o +
4% WA WD pUWLL vawulitT au 4 U B U

Q

ure 1,

Connect anoctal plug with cap to the Power. Supply

end of the power cable ag follows:

PLUG PIN# c

Orange (S-1)
Yellow (S-1)
Red (S-1)

No connection
Blue and Black (S-2)
Brown (S-1)

=TT DN =

NOTE: The OPTIONAL resistors mentioned
below are not supplied in the kit, These resistors
can be obtained from a local parts supplier,

1, temove the lo

the Transceiver circuit board,

2, Install a 1000 © 4 to 7 watt resistor and a

10 KQ 7 to 10 watt resgistor at the OP

ViIAOLUL @l ULIT VL -

TIONAL locations in section 4A of the cir-
cuit board, These resistors should be

o= ICSIS0OI

placed about 1/4" above the circuit board
to prevent heat damage to the board Use

1/2" of sleeving on each lead, ’

section 4A of the circuit board,
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res

Figure 3
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The following modifications must be made to
permit the Transceiver FUNCTION switch to

2322t SeaSLUTavVY ~ VAN 4 ANJLN S WalUaL VU

turn the Power Supply On and Off, This modifi-

cation does not alter the Power Simnlvy psirounit

allodd Pee 22U fALTL AT IUWCOL L2Uppay Cailuin

for use with other equipment, Refer to Figure 3,

1. Remove the Power Supply bottom plate,

NOTE: It may be easier to make the following
wiring changes if the heat sink closest to the fuse-
holder is removed, Mark the lead colors on the
heat sink next to the terminals from which the
leads are disconnected, so they can be recon-
nected properly. Be careful not to lose any of
the insulating washers,

2. Remove the wire connected between lug 4
of the relay and solder lug X.

3. Connect a length of #18 hookup wire from
lug 4 of the relay (S-1) to lug 5 of socket
S (S-1).

4, Connect a flexible wire from the armature
of the relay (S-1) to solder lug X (S-3). This
wire must be flexible enough to permit
proper operation of the relay, yet be heavy

enough to carry the necessary current, A

length of braid from a piece of shielded

cable, with sleeving on it, should be satis-

factorv, Pogition this wire awav from the

actory, Pogition thi s wire away from the
other wires to permit free operation of the
relay,

5. Replace the heat sink (if it was removed)
and be sure to replace the insulating
washers properly, Reconnect the heat sink

leads,

6. Replace the bottom plate,

7. Because the filament current now flows
through the Power Supply fuse, it should
be replaced with one rated at 20 amperes,

NOTE: The HP-10 and HP-20 power cables are
electrically quite different from each other, and
if they are interchanged, the Transceiver will
not operate properly. It is suggested these
cables be marked for easy identification,
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POWER SUPPLY SOURCE CURRENT
CONSIDERATIONS

NOTE: The information in this section does not
apply to the Heath Models HP-13 and HP-23
Power Supplies,

When using an AC power supply where primary
current is of little concern, or when the Trans-
ceiver is used with a linear amplifier, the small
OPTIONAL jumper should be installed in section
4A of the circuit board,

Where conservation of primary current is im-
of current can be saved when operatmg in the
receive mode by making the following changes,

if the OPTIONAL resistors have been installed,

( ) Remove the short OPTIONAL jumper in

section 4A of tha nivouit haard Connect ohe

STULLIVILL I VUl UIT VAL VWAL NUSKA Uy WVidllav vy vaaw
end of a wire to point V on the foil side of
the circuit board, Pass this wire i'hw-\no'h
grommet AA and along the cable assemblyto
the relay, Connect the wire end to lug 3 of
the relay, with the yellow-white wire of
the relay, With the relay wired in this

anner, bleeder current wﬂlﬂow only when
’I‘ranqnmvpr is operated in the transmit

mode However, the Ext Relay jack can no
longer be used to control an external cir-

cuit, such as a linear amplifier, therefore,
th1s modification is not always Dract1ca1

5 8
®

ALIGNMENT A
Refer to Pictorial 19 (fold-out from Page 47)
fAr 'H'u: 1 ring gte
AULA LALC ' 5 =19 -

Set the controls as follows:
RF GAIN: fully clockwise,
VOX, VOX DELAY, AF
LEVEL: half rotation,
FINAL BIAS and MIC GAIN: fully counterclock-
wise,

Meter Switch: BIAS SET.

TITTRYNTAART oL

PUNCTION SWILCIL: U.l‘ .l‘o
Using an ohmmeter, make the following re-
sistance checks at the Power plug:
Pin 1: 30 KQ
Pin 3: 50 KQ (10 KQ when using OPTIONAL
resistors)
Pin 4: Infinity

GAIN, and TUNE

-with the followmg possible exception:

ND ADJUS

ALTERNATE POWER SUPPLY
CONSIDERATION

Power supplies other than those previously
mentioned may be used with the Transceiver,
The power supply used must meet the require-
ments listed in the Specifications of this manuai,

If the
power supply meets all requirements except
that its B+ screen voltage is too high (275 to
325 volts), the following changes can be made on
the Transceiver circuit board, These changes

D Py S T ey I P PIPSE P

will provide the proper screen voltage to tubes

V5 V6, and V7, NOTE: The OPTIONAL re-

g mamndiamad laalawr mwn madk atrmnliad in tha

sistors mentioned below are not supplied in the

kit, These res1stors can be obtained from a

TAnal wt o
ajyvai pcu. La nuppa.a.cl. .

1. Remove the long jumper in section 4A of
the circuit board.

2. Install a 1000 © 4 to 7 watt resistor and a
10 KQ 7 to 10 watt resistor atthe OPTION-
AL locations in section 4A of the circuit
board. These resistors should be placed
about 1/4" above the circuit board to pre-
vent heat damage to the board, Use 1/2"
of sleeving on each lead,

3. Install the short OPTIONAL juimper at V in
section 4A of the circuit board. NOTE: Be
sure the power cable of the power supply
has #18 or larger wire for the filament
circuit, All other wires can be as small as
#22 wire.

If any of these resistance readings vary more
than £20%, refer to the In Case Of Difficulty

section of the manual before proceeding,

RECEIVER ALIGNMENT

NOTE: Phono plugs are provided for making
connections to the sockets on the rear of the
Transceiver.

Connect an 8 Q speaker (a 3.20to 16 Q speaker
may be used with reduced efficiency) to the
SPKR socket, arfl a 50 Q dummyloadto the ANT
socket, With the power supply wired according
to the instructions in the Power Supply section
of the Manual, connect it to the Transceiver
Power plug, Make sure the VOX DELAY control
is at the center of its rotation,

.




DD

e

e

I —"

Page 41

Turn the FUNCTION switch to PTT. The
pilot lamps and the tube filaments should
light, Watch to see that the meter remains

at zerg; if it should start to deflect, the
Transceiver should be turned off immed-
iately, as the bias circuit of tube stages V6

and V7 is probably shorted and must be cor-

rected before proceedmg

Place the Meter switch in the OPERATE
TUNE position and adjust the S METER
ADJ control for a zero indication on the
‘meter,

Remove the dummy load from the ANT
Anlrad PR B A

socker and plug an antenna into the ANT
socket,

Turn up the AF GAIN control until noise is

heard in the speaker, Tune up and down the

band w1th the VFO. Sta’uons should be heard

nnal an

nti
T laere 1s au‘, i0Cal a.\,tlvu.y,

Tune in a station that gives approximatel

a midscale (S9) meter reading.

Adjust the top and bottom slugs of re-
ceiver IF transformer T3 for the hichest

222300 WiT  dAAELIT O

meter reading, Use the short end of the
alignment tool for the top nhm" and the long
end of the alignment tool for the bottom slug.
When passing the long end of the alignment
tool through the top slug toreach the bottom
slug, be careful not to disturb the adjustment

of the top slug, T

Repeat the adjustment of T3 for the highest
meter reading,

Turn the FUNCTION switch to OFF.

Turn the VFO dial fully counterclockwise
-until the plates of the VFO capacitor are
fully closed,

Rotate the calibrated dial so that the end of
the white stripe near the 3.8 marking is
aligned with the hairline and tighten the
setscrew. Check to see that full rotation of
the dial does not cause any drag or rubbing,
If it does, move the dial or knob slightly on
the shaft, then recalibrate and retightenthe
setscrew,

Bend the pilot lamp bracket and adjust the

lamp positions for best illumination of the
dial and meter.

VFO CALIBRATION

Disconnect the antennafrom the Transceiver and
plug the dummy load into the ANT socket,

Following are two ways in which to checkthe dial
calibration with two different types of receivers.,
Use the method that applies to the type of re-
ceiver available, /

CALIBRATION WITHA STANDARD AM BROAD-

CAST RECEIVER

i. Connect one end of a short wire tothe antenna
terminal of the receiver, Place the other end
of this wire near tube Vi4 in the Trans-
ceiver,

2. Set the receiver dial to. }4§5 kc and the

VFO dial to 3:8. 7, 149§

3. Set the FUNCTION switch to PTT andallow
the Transceiver to warm up.

4, Adjust the slug of coil L5 until a whistle
is heard in the speaker of the receiver.
Coil L5 will normally have to be turned in
a counterclockwise direction, viewed from
the top of the chassis,

5. If this portion of the AM band has too much

noise, set the receiver dial at 1695 kc and 7 ‘:‘% i

the Transcewer dial at 4,07 Then repeat the
adjustment of L5, Trimmer C131B neednot
be adjusted at this time,

6. Turn the FUNCTION switch to OFF.

This alignment should provide fairly close
calibration of the VFO. However, operation of
the Transceiver near the ends of the VFO dial
should be avoided until the VFO calibration is
checked with a crystal calibrator or a very accu-
rate amateur receiver,

CALIBRATION WITH AMATEUR BAND

TTN A TTETTIY

HKECURLIVELIU

1, Connect one end of a short wire to the
antenna terminal of the receiver., Place
the other end of this wire near tube V4 in
the Transceiver,

2. Temporarily remove V5, the 12BY7 tube,

3. Turn the FUNCTION switch to TUNE and
allow the Transceiver to warm up.
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4, Set the dials of the receiver and Transceiver
to megacycles, The receiver should be

(RO g 4 4 alLyLibs, 210 I TUELVEL 2110028

operated in the CW mode,

5. Adjust coil L5 until the Transceiver signai
is heard in the amateur receiver speaker
Check the VFO dial calibration by setting
the dials of both the receiver and Tran-
ceiver first to )yo megacycles and then to
4/0 megacycles The calibration should
check near these points, and any dial
variations should be corrected by adjust-
ing coil L5 at )ro megacycles and C131B
(the trimmer on the VFO variable capac-

$t~w) ot AL vaonnvnlaa
PAR ) at; oV lllcsﬂr\zy\r.l.cﬂ.

6. Turn the FUNCTION switch to OFF.

CRYSTAL CALIBRATOR CHECK OF VFODIAL
SETTINGS

The preceding adjustments of the VFO will only
be as accurate as the receiver used, The cali-
bration can be accurately checked by using the
Heath Model HRA~10-1 Crystal Calibrator asan
accessory . with the Transceiver, The Crystal
Calibrator accuracy should be checked against
WWYV by using a receiver other than the one in
the Transcewer to set the calibrator at 5, 10,

- 1
L J.d lllb’sd\/yblcb-

. Plug the Crystal Calibrator into the cali-
brator socket of the Transceiver,

= ¢

luooced intothe ANT anclzat

i a a
. wilil i€ antenna piuggea inigine AlNi SoCXel,

N swuch inthe PTT posi-

o
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2
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>
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3

the OPERATE

VY& n e OrniiAal

+inn and the
i0hn, aild Wil &

TUNE position.

3. Turn on theCrystal Calibrator by pulling the
AF GAIN control knob "out,' Allow suf-
ficient time for the Calibrator to warm up,

2
[(]
(g
"

A MNannls +ha alibration aceuracy nf tha ‘fﬁ‘ﬁ
‘t, wiitun uic ailoravion accurac J Vi uic
at the ,3/8/, , and 4:0 megacycle settings
of the VFO dial of the Transceiver, Anydial
variations should be corrected by adjusting
coil L5 at mecanveles and C131R (the
oil L5 at 278 megacycles and C131B (
trimmer on the VFO variable capacitor) at

4-0 megacycles, Repeat until the dial checks

SV AT yLaT e, SR REY

with the calibrator s1gna1s
5. Turn the FUNCTION switch to OFF.
TRANSMITTER ALIGNMENT
BIAS SETTING

1. Connect the dummy load to the ANT socket,

5.

Remove V5, the 12BY7 tube,

Set the FUNCTION switch to TUNE and the
Meter switch to BIAS SET.

Then adjust the FINAL BIAS control for a

reading of S3 on the meter, There is a
small triangle above the ''3" on the meter

to indicate the proper bias setting,

Turn the FUNCTION switch OFF, and re-
place V5, the 12BY7 tube.

RF AMPLIFIER ADJUSTMENT

1.

Connect a voltmeter across the dummy
load, if your dummy load provides a DC
voltmeter connection, or use a VI'VM with
an RF probe positioned near the dummy
load. Do not connect the RF probe to the
dummy load as there is sufficient voltage
output to burn out the diodes of some RF
probes,
S &

With the VFO dial set to.3:8, place the
FUNCTION switch in the TUNE position

and the Meter swiich to TUNE-OPERATE.
The voltmeter should indicate some output,

Adjust the FINAL TUNE control for maxi-

mum output, which should give a reading of
over S3 on the Transceiver meter, If the

o~~~ PrpepN ~alcl. L % A TITATYTITY
lllb'l-el. EUUD d.UUVU DU, d,ujusl. uu—: CAIUvILIU

NULL control to drop the level to S9.

Ad]ust both slugs of transformer T2 for

matar 3
a lllMLlllulll i1iTLTL ul J.

VA IN L
it +ha 2raldsmandan Tand b3l A~ hn Al b bl
vy 4 WIT VUILLLIITLTL 1Tau DLlllli vylilicuLtu w uic
ummy load or with the VI'VM RF probe near
thoe A11mmy 1,-\0:4 nlan h

tha 'l;"I'TT\Tr"'I"Tr\T\T cvarid
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the PTT position, Allowthe Transceiver to warm

un for at least one-half hour before nrh
up Ior at

1y
ViiCT=iicqal aUuil wueiULl T augus

the balanced modulator,

1,

N

Press the PTT switch, or ground lug #2 of
the MIC socket with a qhnrf wire and adiugct

AT VAL SOLUACL th a short 220, aut alkust

the CARRIER NULL control for a minimum

signal indication on the test meter,
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to the bottom of its travel (clockwis
the top of the chassis).
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ST

3. Adjust the top slug of T1 for a maximum
signal indication, This should take only a
very slight turn of the slug, If the slug is
turned down too far, a larger, but false,
peak will appear,

4, Again adjust the CARRIER NULL control

for a minimum algu.u. .uluu.,auun

NOTE: The signal level should now become
quite low, and if a VITVM and RF probe are
being used, the probe should be connected to the
center pin (pin 2) of the ANT socket,

5. Now adjust the bottom siug of T1 back up
into the transformer, As the slug is ad-
justed, there will be a dip to a minimum
indica'aon Ad]ust the slug for the mini-

iUl \(Llp} mulcauon

6. Readjust the CARRIER NULL control and the

FIXED STATION-MOBILE CONSIDERATIONS
Before installing the Transceiver inthe cabinet,

determine whether it will be used for fixed
station or mobile operation or both, For fixed
station use only, perform the steps under Fixed
Station Installation; for mobile use only, per-

form the steps Ua“‘.dca. Mobile Installation, If you

plan to use the Transceiver alternately in fixed

station and mobile installations, perform the

steps in both sections.

Refer to Pictorial 20 for the following steps.

NOTE: I a microphone clip is to be used
(supplied with your microphone), it may be
installed on either end of the cabinet, so

10-32
THUMBNUT

10-32
SHOULDER

SPACER

/
PICTORIAL 20 el

10-32 X 5/8"
SCREW
#10 LOCKWASHER

@,\m@\

:%.@“6—32 NUT

# 6 LOCKWASHER

bottom slug of transformer T1 for the
lowest possible minimum signal indication,
The adjustments are now quite critical;
turn them slowly, Repeat this adjustment
until the best null is obtained,

7. Disconnect the test meter from the Trans-
ceiver and if used, the wire connected
between lug 2 of the MIC socket and the

8. Turn the FUNCTION switch to TUNE and
the Meter switch to OPERATE TUNE.

9. Adjust the TUNE LEVEL control to in-
crease the meter reading to an S3 to S6
indication.

DRIVER TUNING

The driver tuning coils are preset at the factory,
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front and out, Use 6-32 x W
lockwashers, and 6-32 nuts to mount the micro-
phone clip,

FIXED STATION INSTALLATION

(v) Install the medium rubber feet at the rear
holes in the bottom of the cabinet, using
6-32 x 3/8" screws, #8 flat metal washers
#6 lockwashers, and 6-32 nuts,

( / Install large rubber feet at the front holes
in the bottom of the cabinet, using 6-32 x
1" screws, #6 lockwashers, and 6-32 nuts.

OPTIONAL
-i}— LOCATION
FOR MIC

cLip
CLir,

e

FOOT
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MOBILE INSTALLATION

Determine whether the Transceiver is to be
mounted under the dash or on the floor of the
automobile See Figures 4A and 4B. If under-

the-dash mounting is preferred, there are two

holes near the. center on each side of the cabi-

net which can be used for mounting, For floor

mounting, the holes at the rear on each side of
the cabinet can be used, Choose the holes that

will provide best balance for your installa-

+3 A1

1i0ii,

{ [/) Mount the
cabinet ho

-~

the gimbal bracket hardware in the

les decided upon. Use 10-32 x
5/8" screws, #10 lockwashers, 10-32
should r spacers, and 10-32 thumbnuts.

ial 20,

QN:P ctor

Figure 4A
N

NN

Figure 4B

(.) Referring to Detail 204, install four small

\J rubber feet into the gimbal bracket, This

is easily done by looping a leng'th of bare

wire around the groove of the rubber foot

and passing the wire through the hole in

the gimbal bracket, Puil on the wire until

the rubber foot is properly seated in the
hole.

CRYSTAL CALIBRATOR MOUNTING
Refer to Pictorial 21 for the following steps.

If the Heath HRA-10-1 Crystal Calibrator is to

be used with the Transceiver, perform the

followmg steps before mounting the Trans-
n the cabinet,

( ) Referring to Detail 21A remove screws A
and B from the Calibrator,

) Mount the angle brackets to the Calibrator
at A and B, using #6 fiber flat washers,
#6 fiber shoulder washers, #6 lockwashers,
and 6-32 x 1/2'" screws, Be sure the fiber
shoulder washers are centered properly in
the larger holes of the angle brackets,

( ) Plug the Calibrator into the Calibrator socket
of the Transceiver,

CABINET MOUNTING
Refer to Pictorial 21 for the following steps,

( ) Slide the Transceiver chassis into the
cabinet, If the crystal calibrator is used,

be careful not to damage it when sliding
the Transceiver into the cabinet,

( ) Secure the chassis in the cabinet using six
——— mmarmveece Lovewa 3 +hn

#6 x 1/‘! sheet metal screws, four in the

back and two in the bottom,

( ) If the Heath Crystal Calibrator 1s used,
fasten it to the rear of the cabinet with two

#6 x 1/4" sheet metal screws.
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6-32 X3/8/SCREW .

I~

i~ u \
’:'ﬁ #6 LOCKWASHER

E #6 FIBER SHOULDER
== WASHER

~/JANGLE BRACKET
2

FIBER FLAT WASHER

";e-;,a//

#6x1/a ) g 7 2
SHEET METAL w = #6x1/4" SHEET / CRYSTAL
SCREW 2 METAL SCREW CALIBRATOR
PICTORIAL 21 \—//
SOLDER GROU
MICROPHONE AR [0 TR

Any high impedance crystal, dynamic, or ce-
ramic microphone having a minimum output of
10 millivolts can be used with the Transceiver.

Pictorial 22 shows how most communication
microphones can be wired for VOX, PTT, or
both types of operation, The only difference
in wiring to change the microphone from just
PTT operation to both types of operation, is the
addition of the jumper wire in the microphone,
This additional wire keeps the audio iead from
being opened when the microphone button is
released, thus permitting VOX operation with
the Transceiver, When wired in this manner the

bwuux Ul. Lub’ uu(,.l.'upuuuc Wlll dbl.u.dte uu—: I'Uldy
of the Transceiver for PTT operation,

The Transceiver must be placed in a location
with adequate ventilation because of the amount
of heat given off by the tubes, Inadequate ventila-
tion could cause considerable damage to the
circuit components,

The power supply can usually be located under
a table or some other out-of-the-way place,
since it is controlled by the FUNCTION switch
of the Transceiver,

Transceiver requires about 300
watts of power when transmitting, it should not

Nan ause +h o
pelause uie

\_SOLDER SHIELD
ZSLVg',Ig“ LEAD TO SPRING
it
ADD FOR VOXy ¢ e b
‘i‘““"‘ A‘N'\ AUDIO
(SHIELD)GROUND

,\‘\0\,\ SWITCH

S
GROUND

PICTORIAL 22

A microphone not having a switch will be satis-
factory for VOX operation by installing the male
microphone connectior supplied, The audio lead
should be connected to pin #1 and the shield
shouid be connected to the spring of the con-
nector,

outlet,

The Transceiver should be grounded toaground
rod or cold water pipe., Make the ground con-

dalel’ ije

nection to the Transcelver at one of the cabinet
mounting screws,

~

itenna fed by RG-58 or RG-59 cabie,
or an inverted '"Vee' type antenna fed with coax

able will work very well with the Transceiver,
Other types of antennas using high 1mpedance
Al Lan A Aand e e o e o

end-feeding, off-center feeding, open wire lines,
or 300 Q twin lead, can be used if an antenna
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MIC FINAL EXT .
GAIN BIAS RELAY /R VR TO ANT
MiC \ TUNE ‘ a.-K"/ /ANT 7\”&7 1
\; AY t T —F—7—~ 7 1
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R TRANSCEIVER i % I“
\t T 12vDC
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] 120VAC
N A POWER
MiC % SUPPLY
© SPEAKER (&3 =
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andamen oasd M

coupler is used between the antenna and Trans-
celver The antenna used must provide a low
SWR (stanumg wave I'dLl()) to the Transceive
for successful operation, Lightning arrestors on

+L 4
the antenna are a must, The antenna must

be grounded, and the Transceiver should be taken

nff tha ain
Uiia Wi ail

ig near
1S near,

lichtninae atarm
a1gIning Sorm

whan a
wiilii a

FINAL TUNE knob sho

er third of rotation with a properly matched an-

nna, Do not uge an antenna that wil not tune

ta
through a "'peak' in TUNE. Connect a SWR bridge
to

the antenna and make sure the SWR ig below

ah ﬂ'hnulﬂ paolr noar thana

caxk near uit Cen-

n
LOiiiin no

vaalT [-A 4103 a4 e el

1.5 to 1, Power for operatmg the brldge may be

of the FUNCTION sw1tch.

Use an 89 speaker capable of handling one watt

Three typical installations are shown in Figures
5, 6, and 7, Figure 5 shows a basic hookup
guitable for either fixed station or mobile op-
eration, Figure 6 shows a fixed station installa-
tion using a linear amplifier with a built-in
antenna relay switched by the Transceiver,

120

VAC

[N ] r:hﬁ
TO ANT

SR Ty AL o

: Remember that one side of the EXT
socket in the Transcewer 1s connected
Py HPRppCEEE & L MRS N

to the chassis, Therefore, it should not be con-

nected to 120 volt AC lines for relay switch-
Lam Al corntbaman nritld nnwran tha Muananaivran

ing, The AC voltage could cause the Transceiver

chassis to be "hot,'" creating a shock hazard,

s ceates 2
The switching circuit of an AC external relay

must be isolated from the Transceiver by using

igure 7 shows a setup incorporating a linear
amplifier which does not have a built-in relay,
When using a separate antenna relay in this
manner, a “suitable isolation transformer must
be used to operate the relay and isolate the AC

line from the Transceiver chassis,

MOBILE

The preferred location for mobile operation is

under the dash, although you may desire to
2
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mount the unit on the floor, See Figures 4A
and 4B. The gimbal bracket should be mounted
in the desired location in the automobile, using
the #10 sheet metal screws, The starting holes
for these screws should be made with a 9/64"
drill, being careful not to drill into existing wir-
ing or instruments, Keep all Transceiver cables
clear of the automobile pedals and control

cabies,

Any cables that have to go through the fire wall
will usually fit through existing grommets, I it
is necessary to make holes through a sheet metal
partition, a long tapered punch usually works
better than a drill, A drilled hole leaves sharp
edges which can cut the wires, When a punch is
driven through the metal, the sharp edge is rolled
back and a smooth hole will result,

Be suretoleave enough extra cable sothe Trans-
ceiver can be removed from the gimbal bracket
and operated, to permit adjusting the rear apron
controls,

Mount the antenna according to the manufactur-

er'g ingtructions. Re gure tomake a eood geround
ARANT VA VA VAR v VWU ddicannv &4 BUU“ 5‘ Vil

connection between the shield of the coax cable

and the car body at the antenna bage, Low fre-

QL AT Cad VUK 4l LT QUCLlli’ vas 42 T=

quency antennas with loading coils must be care-
fully hmnd ag a small nhancrp in antenna

leng’th changes the SWR con51derab1y The fre-
quency .range of whip antennag on 75 meters ig
usually only about 25 ke; beyond this range
loading becomes difficult or impossible with-

out readjusting the antenna,

IMPORTANT NOTE: To make a loaded whip
antenna present a 50 £ load to match the coax
cable on 75 meters, a 1000 puf mica capacitor
must be connected between the base of the an-
tenna and ground, This can be done inside the
automobile body as shown in Figure 8A, or be-
tween the antenna and one of the mounting
screws, using two control solder lugs as shown
in Figure 8B. The necessary paris are suppiied
with this kit, Connect a SWR bridge to the an-
tenna and make sure the SWR is below 1.5 to 1.
Power for operating the bridge may be obtained

by carrier output in the TUNE position of the

FUNCTION switch,
The FINAL TUNE knob will peak in the center

third of rotation with a pvnpov'l vmatched antenna

wWiilin,

Do not use an antenna that will not tune through a
"peak" in TUNE.

The Heath Mobile Speaker can be used for

installation in an automobile, or a car radio
speaker (3.2 to 16 Q) may be used,

Connect the cables and mount the Transceiver

in the gimbal bracket, Position as desired and
t;ghten the thumbnuts= "o
1000 UUF

o ot 1000 LUF__ ‘ H

TN D /@Q
/ HEY //\ @)
1565 /
OAX
|

SOLDER LUGS

Figure 8B




In some mobile installations you may find that ways in which this type of noise can be sup- ;
ignition or generator noise is too highfor satis- pressed, Use as many of these suggestions as §. g

factory operation, Figure 9 shows a number of necessary to obtain the desired results,
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OPERATION

NOTE: IT SHOULD BE NOTED THAT AN AMA-
TEUR RADIO OPERATOR AND STATION LI-
CENSE(GENERAL CLASS PRIVILEGES) IS RE-
QUIRED TO PLACE THIS TRANSCEIVER ON
THE AIR. Information regarding licensing and
amateur frequency allocations may be obtained
from publications of the Federal Communica-
tions Commission or the American Radio Relay
League,

FUNCTION OF OPERATING CONTROLS

Figure 10 contains a brief description of the
function of each control, Read the control
descriptions carefully, then proceed with the
following information,

VFO

Since the transmitter and receiver are locked
together in frequency, it is not necessary to
"'zero" the receiver frequency with the trans-
mitter, Therefore, care must be taken that the
VFO dial is not disturbed during a contact be-
cause your transmitted signal frequency will
change.

RECEIVING

Operation of the Transceiver is quite simple,
since there is little tuning to do once the
alignment has been completed, Turn the Trans-
ceiver on by placing the FUNCTION switch in
the PTT position, After a short warmup period,
stations should be heard by tuning the VFOdial,
The volume is adjusted by the RF and AF GAIN
controls, With the meter switch inthe OPERATE
TUNE position the meter will indicate received
signal strength in "S" units, and db over S9,
Normally the RF GAIN control is operated at
its maximum clockwise position, where the
meter indicates the strength of received sig-
nals in S units, If signals are extremely strong,
the RF GAIN control can be reduced to give the
desired level, The S METER reading is affected
by the setting of the RF GAIN control,

TRANSMITTING

After an operating frequency has been selected
by tuning the VFO dial, place the FUNCTION
switch inthe TUNE position, turning on the trans-
mitter, With the Meter switch in the OPERATE
TUNE position, adjust the FINAL TUNE control

for a maximum indication on the meter, indicat-
ing proper tuning for maximum output power,
Transmitting with the FUNCTION switch in the
PTT or VOX position gives ameter indication of
the ALC voltage, As the operator talks, the meter
should deflect acouple of S units, indicating max-
imum output peaks, (The Heath Monitorstope can
be used with the Transceiver infixed-station op-
eration to prov1de a visual dlsplay of trans-
mitter uuu.pul.,; The meter may read below the
zero mark while transmitting, without harm,

The meter switch may be placed in the BIAS
SET position while transmitting to observe plate
current variations of the final RF amplifiers,
Normal talking should produce peaks at about S6
on the meter, with loud steady tones resulting
in full-scale peaks, If the peaks of average
talking levels are above S6, the MIC GAIN is
set too high, and should be reduced to provide
the S6 level,

To keep the Transmi tfer in neak

C
r Y c
dition, 1t should be adjusted periodically as
rocted in the _A_llanment section of the manual,
The BIAS control should be adjusted asdirected
in the Alignment instructions, The BIAS con-

trol settmg should be checked and adjusted as
necessary whenever power supplies are changed.
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To use the voice controlled relay, place the
FUNCTION switch in the VOX position, Adjust
the VOX control for the microphone sensitivity
desired to turn on the transmitter, The VOX
DELAY control should be adjusted for the
hold-in time desired after the operator stops
talking, Maximum counterclockwise setting of the
control will keep the transmitter ON allthe time,

ANTENNA

The antenna must have alow SWR, sincethe out-
put of the Transceiver has fixed loading and a
limited tuning range, The antenna tuning should
be checked with a reflected power meter or SWR

.
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bridge to make sure it has an SWR of 1-1/2 to
1, or less, Operation with a high SWR will re-
sult in overloading the output tubes When using
a SWR bridge, carrier may be obtained for tuning
the antenna by switching the FUNCTION switch
to the TUNE position. Care must be taken that
the SWR bridge is not overloaded when trans-
mitting SSB, since the peak output power is
much higher than the output in TUNE. The an-
tenna must be matched to, and fed with, 50
coax cable for best results; the transmitter is
not designed to load into random lengths of
wire or open-wire transmission lines,

Special care must be taken with mobile installa-
tions, since short loaded and center loaded an-

1, Recheck the wiring, Trace each lead in

anlarnad il Aan tha DintAwrial aa it ia
CO.0req pencii oOn wie rIigigriai as it is

checked, It is frequently helpful to have a

friend check vour work Someone whoignot
iriengG Caelx your worx, someone wacisnot

familiar with the unit may notice something
congigtentlv overlocked by the congtructor,

CRLLSASITIAL Y CILOACY V) =T Collsilillod

[AM]

It ig interesting to note that 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 connec-
tions to make sure that they are soldered
as described in the Proper Soldering Tech-

niques section of this manual,

3. Check tobe sure that all tubes and cable con-
nections are in their proper locations. Make
sure that all tubes light up properly,

ceslaced dda et d man dexlancy ~f A cnsea s dama
SUUDLILULLIOLL UJ. Luuea 01 ulge saine Ly

and known to be good,

4, Check the tubes with a tube tester or by
€s

5. Check the values of the parts, Be sure
that the proper part has been wired into
the circuit, as shown in the pictorial
diagrams and as called out in the wiring
instructions,

tennas are very critical to tune, An operating
frequency change of 10 or 20 ke will often change
the antenna tuning considerably, Better antennas
with loading coils have hmher "Q'" and sharper
tuning, Follow the antenna manufacturer's in-

structions carefully to obtainproper adjustment,

Convenient, accurate signals at 100 kc inter-
vals for receiver dial checking can be obtained
by using the Heath Crystal Calibrator, The
Crystal Calibrator can be plugged into the
calibrator socket of the Transceiver, It is
turned on by pulling out the AF GAIN control
knob,

6. Check for bits of solder, wire endsor o h
ff\-n nttan “1'In-|n'h mwawv ha 1AA nnﬂ in +h
A\ 9 Clsll ALL“'.I-CL VVALA\L AL ALL“‘Y T AU BU“ A1l AR

wiring,

7. I, after careful checks, the trouble is still

nnf Iocated and a vn'lfmnfnr ig available

42U UL AR &l & Laliiitwl e VaARAAIAT,

check voltage readings against those shown
in Figureg 11 and 12, NOTE: All volt-

age readings were taken with an 11 meg-
ohm 1nnut vacuum tube voltmeter. G Volt-

ages may vary as much as 10%.

8. A review of the Circuit Descriptions will
prove helpful in indicating where to look
. for trouble,

9. Check the power supply and antenna,

NOTE: To aid in servicing or troubleshooting
the Transceiver, refer to the Resistance and
Voltage readings on Figures 11 through 13 and
the Circuit Board X-Ray Views shown in Figures
14 and 15 on Pages 54 and 55.

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




r—

Page 51

g HEATHIEIT

&%

cter Switch To BIASSET-

5. Meter - 11 Megohm VTVM

;" Me

e

6. All Measurements Made to Chassis

-

R

Figure 11



N At BC=> Gy {4 an

="

-

3 VTVM

nC

I RF voltages 4 RF Probe and VTVM

b Voltages,

o3
0

R

Figure 12




Page 53

3

HEATIHXIT |

e T
e T

=Y
MEASURI

CAUTION
PAD WITH RF

NG NOT MCACHE

00 NOT

\
5 &
E 33
S 83
o c.m
re by
rwmw-
BES .
X, >«
Ofzw~
oS
tnOug
=932
DI
FHON
iz &
H mm
H o
5 2=
g E£8
S =0
H whlt
-
2 8<
eBok
Losa
2w %0
R
554y
WO ES
3t
85 8¢&
[
o8
& 23
v

“« [ RrF, No Modulation

-3.9mc

9. VFO

1

0.Press PTT switch whennecessary - —- -
#»* Jumps to 50 V with Modulation




SR

@)

STNSTNSTTN NN TN TN NN TN TN TN TN TN N TN TN N N S e~ —
® (Re1 !R53§R62¥R55!R52!R5I Enasﬁnmﬁaaguzwwwww
Ras R&1

NN L LSS0

VA B\ YAV U U O e | | N B BV A A A A Ay 4 105
e e 74
7N\

e RN
CPOPRRERROOCCRRCLBRAODDIDR0)

X-RAY VIEW RESISTORS
(VIEWED FROM FOIL SIDE)

Figure 14




SECCELLASOITETOLES,

Page 55

Cc67

W

(3)
»
L

(2]
~

@~

\

/

>7$7'/

f

LS

@Q§§§$$$NX\\\\\\\
AIARARINRR RVELE)

AN AN

S
®

)

G
N
$

on
o

(

AN

5

- N\/0
ao)

»

W

\

i

w

nNo | ©
w

/

2)

(2]

%

/7 /
77777777 7]

-RAY VIEW CAPACITORS

IR R RN RN R R\

(VIEWED FROM FOIL SIDE)

i

4

4



L s

e

E

R

Page 56

Sz o)

TROUBLESHOOTING CHART

TRANSMITTER DIFFICULTIES

POSSIBLE CAUSE

CARRIER NULL control changes 1. FUNCTION switch in TUNE position, in-
carrier ievel, but not to a low enough serting carrier,
level, 2, Crystal diodes CR1 through CR4 installed
backwards or are faulty,
3. Transformer T1 incorrectly aligned,
No relative power indication, 1. Resistor R61 burned out, due to trans-
mitting without antenna,
2. Antenna shorted,
3. TUNE LEVEL set too low,
Chopped or broken modulation, i, MIC GAIN control set too high,
especially on peaks. 2. Faulty microphone cable or connections,
3. Receiver cutoff bias line partiaily shorted,
Check voltages and resistances,
Radical change in BIAS SET reading, 1. Changed power supplies without rechecking
transmitter adjustment,
Transceiver locked in transmit mode, 1, VOX DELAY contrcl set too high,
2, Push-to-talk button stuck in depressed
position,
3. Tube V10 faulty,
Plates of RF final amplifier tubes get 1. No bias on tubes, Check voltage and re-
red hot, sistances,
Very low input to grids of RF final 1, Coils L2 and L3 improperly installed,
amplifier tubes from driver V5, Check color dot markings
2, T2 not aligned properly,

RECEIVER DIFFICULTIES POSSIBLE CAUSE
Receiver squeals and oscillates 1, Transmitter cutoff bias line partially short-
with no antenna connected, ed, turning on portions of the transmitter.
Check voltages and registances,

Received signals cannot be tuned 1. Other station operating on other sideband,
in properly, Try other portions of the dial,
No sound from speaker, 1, Speaker unplugged or faulty,

2, Unit is transmitting,

L . "
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GENERAL DIFFICULTIES POSSIBLE CAUSE
Receive RF burns when removing 1, Transmitter tripped on by noise when in
antenna connector, VOX operation,
Transceiver chassis "hot" causing 1, Ungrounded high voltage connected to EXT
electrical shock with linear ampli- RELAY socket, See Installation section of
fier connected, manual,
Filaments stay lit when Trans- 1. TImproper power supply connections,
ceiver is turned OFF. 2, Power Supply (HP-20) still turned on,
3. HP-10 Power Supply not modified,
Meter reads backwards, 1. Meter improperly wired,
2. Meter switch improperly wired,
3. S METER ADJ control not set properly.
No output from VFO, V14, 1, Wrong or faulty tube in socket V13 or V14,
CIRCUIT DESCRIPTION

This Circuit Description is a detailed explana-
tion of the Transceiver circuits that were cov-
ered only briefly in the General Circuit De-
scription on Page 5, All circuit references in

this description concernthe Schematic Diagram,

SCHEMATIC DIAGRAM

The circled letter-number designations on the
Schematic Diagram are used to identify re-
sistors, capacitors, chokes, etc, Each of these
designations is related to the tube stage in
which it is used, by the first number; For
instance, the resistors in tube stage V1 are
designated R10, R11, etc. In tube stage V12 they
are marked R120, R121, etc., This system of
circuit component designation is used through-
out the Schematic,

Numbers in diamonds on the Schematic refer to
the color coding of the cable assembly wires,
Numbers 1 through 9 indicate solid colors;
numbers 10 through 18 refer to wires with a
white background and a single color stripe; and
numbers 20 through 28 refer to wires with a
white background andtwo identical color stripes.
The numbers can be related to wire colors by
using the same color code as used for re-
sistors: brown = 1, red = 2, orange = 3, etc,

MICROPHONE AMPLIFIER V1A

Voice signals from the microphone are coupled
through capacitor C12 to the grid of micro-
phone amplifier tube V1A. The amplified signal
at the plate of V1A is coupled through C14 to
the Mic Gain control, and through capacitor
C102 to the VOX (voice operated transmitter)
circuit, The setting of the Mic Gain control
determines the amount of modulation. Since
V1A supplies signals for modulation and for
VOX, it operates during both receiving and
transmitting, Capacitor C10 bypasses to ground
any RF signal picked up by the microphone
push-to-talk switch lead,

AUDIO FREQUENCY CATHODE FOLLOWER

The audio signal from the Mic Gain control is
applied to AF (audio frequency) cathode follower
stage V1iB. This stage matches the tube im-
pedance to that of the balanced modulator, By-
pass capacitor Ci9 keeps the modulator RF
voltages from reaching V1B. During receiving,
the relay cuts off ViB and a number of other
transmitter stages.

.
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BALANCED MODULATOR

When the audio signal from V1B and the RF

aional fi oscillator V11R is annhpd
Dlsllu& ETN Ulll M“L J. LCJ. UV AliaLy.
tw0 d1f-

to the 4-diode balanced modulator,

ferent freguencieg are nroduced 'T‘h1e 1~1h0‘-
erent Iireguencles ar proguceq, 1118

type balanced modulator uses diodes CR1 through

One of the two signals produced b
modulator is the sum of the aud
frequencies; the other sigr
between the audlo andcarrier
signals are the upper and

uper U

The carrier signal is applied across the modu-
lator diode ring in a balanced circuit, consisting
of one winding of transformer T1, capa,c;tors
C1 and C2, resistors R3 and R4, and the Carrier
Null control, The Carrier Null control is usedto
balance out the carrier signal in the modulator,
leaving only the upper and lower sideband sig-

nals at the modulator output,

The output from the balanced modulator is the
result of combining the audio and carrier signals,
Neither the audio or carrier signals appear in
the output, but the effect of the audio signals un-
balancing the nulled circuit at an audio rate
produces the sum-and-difference frequencies
called sidebands, With no audio, there is no
output from the balanced modulator,

With the Function switch in the Tune position,
a DC voltage is applied to the balanced modu-
lator through resistors R1 and R2, This voltage
can be adjusted with the Tune Level control, This
DC voltage is used to unbalance the modulator
to provide a steady output signalfor transmitter
tuning purposes,

TRANSMITTER IF AMPLIFIER

The sideband signals from the balanced modu-
lator are coupled through transformer T1 and
then are amplified by transmitter IF (intermed-
iate frequency) amplifier V2A. These signals are
then applied to the crystal filter, consisting of
crystals Y2 through Y5, and coil L1, The crystal
filter eliminates the upper sideband, and permits
the lower sideband to pass through to common
IF amplifier V3 for additional amplification.

Stage V2 is turned off while receiving by apply-
ing additional negative DC voltage to its grid

through the secondary of transformer T1, This

control voltace is impressed on the ALC (auto-

MAURILL A VUALAR T A0 AL TODUTM Ull WiT Sty (&

matic level control) line, which is also used to
control the ga1n in a numhnv of other trans-

Qail Llalls

mitter stages to prevent overloading, Overload-
ing can be detected by ohserving the action of
the meter, Normally the meter rests at or
slightly below zero; however, if the operator
talks too loud or if the Mic Gam control is set
too high, the transmitter section would overload,
This causes a change in ALC voltage which in-
creases the bias, reducing transmitter gain and

causing meter deflection to indicate ALC action,

COMMON IF AMPLIFIER V3

When transmitting, V3 amplifies the lower side-
band signal from the crystal filter and then
applies this signal to IF transformer T2, When
receiving, the receiver IF signal is amplified by
V3 and is then applied to receiver IF amplifier
V9.,

TRANSMITTER MIXER V4

Transmitter mixer V4 receives two signals si-
multaneously; one is the SSBsignal from TZ and
the other is the VFO (variable frequency oscil-
lator) signal from V13 and V14, throug the
secondary of transformer T2, Tube V4 produces
the frequency sum of these signals, which is at
the proper operating frequency. This signal is
applied to the primary of coil L2, (Tube V4 is
cut off by bias voltage from the ALC line when
receiving,) Coil L2, which has two windings,
is broad-tuned to cover the 80 meter band.
This coil is alsoused when receiving, andis then
connected to receiver RF amplifier V8A and
receiver mixer V8B.

DRIVER V5

Driver V5 receives the signal voltage from coil
L2 through parasitic suppressor resistor R50.
The ALC line is also connected to V5 to control
transmitter gain, and to cut off the driver when
receiving, Single-tuned coil L3 and the double-
tuned coil L2 form a bandpass device that covers
the frequencies of the 80 meter band without
the necessity of tuning the driver stage. Voltage
for bridge neutralization of final amplifier tubes
V6 and VT is fed through capacitors C63 and
C64 to the bottom of coil L3, and across C55,
The small winding of coil L3 is used for the
input signal from the antenna when receiving,
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RF FINAL AMPLIFIERS
RF final amplifiers V6 and V7 are connected in

parallel, High voltage plate connections are under

the chassis, The grids are connected by a long

CLR R PR ey
foil strip on the circuit board, This strip is by-

passed at its ends by capacitor C61 and C71 to

suppress VHF oscillations, Cathode resistor

R71 is a meter shunt for measuring cathode
current when the meter switch ig in the RIAS

P2 A vy i VWALV EL A Ald LILIT AJAdNW
SET position,

Tubes V6 and V7 are operated as linear ampli-
fiers, with high power sensitivity, Grid load
resistor R72 is connected to the Final Bias
control through R73, to allow adjustment of the
grid voltage for proper operation, The Final
Bias control is grounded through resistor R75
when transmitting, When receiving, this control
is grounded through resistors R76 and R77 to
increase the grid bias to cut off the final tubes,

AUTOMATIC LEVEL CONTROL

ori i Thes 4islena Y70
No grid current is drawn by tubes V6

in normal linear operation; however when

higher than normal grid drive is appheu, grid

current will flow and change the bias voltage,

This higher-than-normal grid drive, caused

by too much audio signal, makes the bias voltage

change at an audio rate, This varying bias

voltage is coupled through capacitor C75 to
diode D7ﬂ which rectifies the giocnal to develon

hich rectifies the signal to develop
the DC negatwe ALC voltage, which is applied
to V2A, V4, and V5, Resistors R78 and R79
along with capamtor C'4, filter this voltage
and provide the proper 'hmF delay for ALC
action, The entire ALC circuit is biased above
ground by resistors R76 and R77 to cut off the

transmitter section when receiving,

&l
<3

TRANSMITTER OUTPUT CIRCUIT

The plates of the RF amplifier tubes are con~
nected to the supply voltage by choke RFC61,
Their signal is coupled to the pi-section output
circuit through capacitor C67, Output coil L4
is tuned by Final Tune capacitor C65, Antenna
loading is fixed by capacitor C77, With the Func-
tion switch in the Tune position, a sampling of
the output voltage from resistors R61 and R62,
and diode CR60, gives a meter indication to
indicate proper adjustment of the Final Tune
capacitor,

RELAY TRANSMIT-RECEIVE SWITCHING

Switching between transmitting and receivin
is done by the relay. Section A of th
switches the antenna, and section C swit
bias voltages,

Section B of the relay is connected to the Ext
Relay socket on the rear of the Transceiver,
and can be used to control external equ1pment
such as a linear amplifier or antenna relay.
Because one side of the Ext Relay socket is
grounded to the Transceiver chassis, the socket
must not be used to switch any voltage in a
circuit that operates above ground, as the chassis
would become 'hot," causing a possible shock
hazard,

VOX AMPLIFIER V10 AND RELAY AMPLI-
FIER V2B

The Transceiver can be switched from receive
to transmit by either the push-to-talk or the
VOX method, VOX Amplifier V10 is normally
operated in a saturated condition, that is,
with very low plate voltage and maximum plate
current, Positive half cycles of the voice signals
from V1A have no effect on V10, however, the
negative half cycles cause the plate current to
drop, thus increasing plate voltage, This in-
creased plate voltage fires neon lamp NE2, pro-
viding a positive switching action, The voltage
from the neon lamp is then amphfied by relay
an‘xpquEf vaD which operates the relay, Ca-
pa01tor C105 and resistor R107 form a delay
network that establishes the time the relay
stays closed after being tripped, The length
of time is determined by the setting of the VOX

Delay control,

ANTI-TRIP CIRCUIT

Because the VOX stages operate on both trans-
mit and receive, the speaker signals during
receive must be kept from tripping the relay
when receiving, This is done by taking aportion
of the audio signal from AF output stage V124,
rectifying it with diode D100 to produce a posi-~
tive voltage, and feeding this voltage to the grid
of V10 from the VOX control, This voltage tends
to increase the plate current of V10; signals
from the microphone (picked up from the speaker)
tend to decrease the plate current, Therefore
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with both signals present at the grid of V10,

the sgignals cancel each other, nreventing fhp

lC Slghals Callcl Tallr Okl ra SVCIILIlE

speaker from tripping the VOX c1rcu1t Speakmg
into the microphone produces signals not present
in the speaker circuit, permitting the VOX cir-
cuit to function normally, The VOX control not
only adjusts for proper anti-trip voltage, but also
determines the sensitivity of the VOX circuit.

PUSH-TO-TALK CIRCUIT

With the Function switch in the PTT (push-to-

talk) position, V10 is disabled by grounding its.

grid, V2B is made to operate and close the relay
by grounding its grid (shorting the bias) with the
push-to-talk switch in the microphone, The
Function switch in the PTT position also makes
the VOX delay circuit inoperative by removing
C105 from ground, Push-to-talk operation with
the Function switch in the VOX position uses
the VOX delay circuit, causing the receiver
to '"delay'" before coming on after the micro-
phone button is released, The Function switch
in the Tune position turns the transmitter on by
grounding the grid of VZB.

RECEIVER SECTION

RADIO FREQUENCY AMPLIFIER V8A AND

RECEIVER MIXER V8B

The incoming signal is connected to RF ampli-

fier V8A through coil L3, The ampiified signal
from V8A is then coupled through coil L2 to

receiver mixer V8B. During receiving, cutoif
bias is removed in the receiver sectionto permlt

v X
tubes V84, V8B, VS, and V12A to operate, VBA

is controlled by bias from the AVC (automatlc

me eontral o
volume contr UJ.[ circuit, AVC in the re

similar to ALC in the transmitter,

mraintai ot
maintains a constant receiver ou

even though the incoming signal leve 1
ahly The n"'fhf‘f un‘lfnmn on fh

qucAdCJ. a.u;._y o 42T LU

is controlled by section C of the relay,
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CRYSTAL FILTER

The signal is coupled from mixer V8B to the
crystal filter through C80, which is small in

value to avoid upsettmg the input impedance of
the filter, The crystal filter exhibits the same
characteristics in receiving as in transmitting;

it shapes the IF passband to have steep sides, a
flat top, and a narrow bandwidth, This permits
good selectivity for SSB reception in crowded
amateur bands.

COMMON IF AMPLIFIER V3 AND RECEIVER
IF AMPLIFIER V9

Signals from the crystal filter are amplified by
common IF amplifier V3 and then fed to re-
ceiver IF amplifier V9, The cathode and screen
of tube V9 are connected directly to those of
tube V2A. The meter, which is connected inthis
circuit, indicates received signal strength in
S units, as the AVC voltage changes the current
in V9, The meter functions as an ALC indica-
tor when transmitting without any switching, The
gain of V9 is controlled by the AVC voltage
applied through resistors R91 and R92,

PRODUCT DETECTOR ViiA AND AUDI
QUENCY AMPLIFIER V12B.

The amplified signal from V9 is coupledthrough
IF transformer T3 to the grid of product de-
tector V11A. Also, a signal from carrier oscil-
lator ViiB is fed to the cathode of ViiA. A
heterodyne mixing action takes place in V11A,
resulting in an output signal which is the differ-
ence frequency of these two signals: an audio
signal, Capacitors C111 and C112 bypass any
RF signal commg from _V11A but permit the

ctormanl do aensie blaae new o o AT ammanlifinan

audio signal to pass through to AF amplifier

V12B. The output from V12B is fed to the AF

output amplifier V12A through the AF Gain

control, and to the AVC circuit,

AUTOMATIC VOLUME CONTROL

Audio voltage is coupled to diodes D120 and
D121 through resistor R128 and capacitor C128
The diodes and capacitor C129 form a voltage

dnn'h1nr producing a nno-ahvp DC voltage pro-.

port1ona1 to the s1gna1 strength Fuil AVC volt-
age is applied to the grid of receiver RF ampli-
f1er V8A to prevent overloadmg by strong re-
ceived signals,

Capacitor C129 in the AVC circuit charges
quickly to furnish a fast AVC response time,
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while the charging of larger capacitor C88 gives

ala ~ 3 A~ LT paere ni NN
a slow AVC release time. Resistors n,ou, Rida,

R123, and R124, with capacitor C123, divide

nd VIOA and
the AVC v'*“age applied to V9 and V12A and

provide decoupling, To provide delayed AVC,

dlam o mmdle A L OXTE n-n
resistor R123 is returned to the cathode of Vi2B

rather than to ground, This balances the AVC

voltage (caused by noise when no signal is being

received) with a small positive voltage to improve

ivri 1 ~1
sengitivity at low asgnn‘l levels,

1i ViZA are fed to
the speaker socket through outp ut transformer
T4, To provide maximum intelligibilit y‘ the fre-
quency response of the output stage is limited
to the voice frequency range by a sharp-cutoff
high frequency, degenerative feedback loop. H1gh

a4
frequencies across RFC120 causes its im-

pedance to rise, The high frequencies are thus

returned out-of-phase to the grid of V12B.

This signal cancels out the incoming high fre-

quency audio and noise signals at the grid of

VIZB. Capacitor C120 is a lowfrequency bypass

to ground, and capacitor C127 serves as a

R Ls L el L ALd STLIVOS

pa.ras1t1c oscﬂlatmn suppressor,

CARRIER OSCILLATOR

Carrier oscillator V11B supplies an RF signal to
the balanced modulator, and a heterodyning sig-
nal to product detector V11A. Tube VllB is a
Colpitts type oscillator, Crystal Y1 determines
the operating frequency to accurately maintain
the proper frequency relationship with the crystal
filter bandpass frequencies, Capacitors C117 and
C118 provide feedback to maintain oscillation,
The output is taken from the junction of ca-
pacitors C115 and C116,

VFO

Variable frequency oscillator V13 is also a
Colpitts type oscillator, which operates at low
frequencies for maximum stability. Coil L5 pro-
vides the necessary inductance, while capacitors
C132, C133, and C134 form a divider for oscil-
lator feedback and output connections, C130 isa

negative temperature coefficient capacitor for
temperature correction, The oscillator output
is taken from the junction of capacitors C133
and C134, and is applied to cathode follower
V14, The harmonics are suppressed by ca-
pacitor C134., The signal output from Vi4 is
connected to receiver mixer V8B through ca-
pacitor C142, and to transmitter mixer V4
through a filter circuit comprised of choke
RFC140, and capacitors C140 and Ci41i, The
filter circuit separates the VFO frequencies
from the IF and RF signals also present at

this point, thus stopping signal leakthrough

i PR I s T
which would

IF stages,

aillad
cause spurious osciiiat

ACCESSORY CRYSTAL CALIBRATOR

The accessory plug-in crystal calibrator is
turned on by pulling out the knob of the AF

LRrie Mweaaiily UWL AmaaUns Ul waT Jsad

Gain control The cal1brator filament circuit
is grounded 1nfprnallv to the calibrator chaggis

LillsSsas,

For this reason, the calibrator chassis must
not be grounded to the transceiver chassis,
Res1stor R6 is the calibrator plate current
return; resistor R5 drops the calibrator fila-
ment voltage to 6 volts,

FILAMENTS

The filament wiring of the Transceiver is a ser-
ies-paraliel arrangement that balances thefila-
ment voltage without wasting power in dropping
resistors. This filament arrangement aliows the
use of both 6 volt and 12 volt filament tubes in
the Transceiver design., The filaments of RF
power amplifiers V6 and V7 are isolated by

choke RFC60 to prevent RF ene ergy from getting
to the other tube filaments,

POWER SUPPLY

Operating voltages for the Transceiver are pro-
vided by an external power supply. The power
supply is turned on or off by a switch on the rear
of the Transceiver Function switch. This off-on
switch is wired through the Transceiver power

plug to the external power supply,

.
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SERVICE INFORMATION

SERVICE

If, after applying the information in this manual
and, your best efforts, you are still unable to
obtain proper performance it is suggested
that you take advantage of the technical facil-
ities which the Heath Company makes avail-

able to its customers.

The Technical Consultation Departmentis main-
tained for your benefit, This service is available
to you at no charge. Its primary purpose is to
provide assistance for those who encounter
difficulty in the construction, operation or
maintenance of HEATHKIT equipment, It is not
intended, and is not equipped to function as a
general source of technical information involving
kit modifications nor anything other than the
normal and specified performance of HEATHKIT
equipment,

Although the Technical Consultants are familiar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount
and the accuracy of the information furnished by
you, In a sense, YOU MUST QUALIFY for GOOD
technical advice by heiping the consuitanis to
help you, Please use this outline:

1. ~Before writing, fully investigate each of the

hints and suggesuons listed in this manual

under In Case Of leficulty Possibly it

s | T o e [ R

will not be necessary to write,

wr Anmanil

Alananl
VVIITLL WI Ll.].l.l.g’ cieari aescrioe uu:: uau.u (]

of the trouble and mention all associated

P 1S s s o p marnant Armanating

4 if3
CyuipiIICLIL, uyc\,uu, Mly ACpPULL UpMTIL atllly

procedures, switch positions, connections

ta athawn ammita and anvthine alaa that micht
L0 Juler unlics, all ahyuling €aS€ uwlat Mgl

help to isolate the cause of trouble,

Do
.

3. Report fully on the results obtained when

- tegtine the unit initiallv and when fn'lln\mqg

LOSTALE WaT WIIAL 2122 Kad) @8 Waalil 20220 Wal

the suggestions under In Case Of Dif-

fmnltv Be ag specific as possible and

1nclude voltage readmgs 1ftest equipment is

purchase, if available,
date of the kit assembly manual, (Da

bottom of Page 1.)

5, Print or type your name and address,
preferably in two places on the letter,

With the preceding information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you
wish to correct, The date of purchase tells him
whether or not engineering changes have been
made since it was shipped to you, He will know
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions, In short, he will devote full
time to the problem at hand, and through his
familiarity with the kit, plus your accurate
report, he will be able to give you a complete
and helpful answer, If replacement parts are
required, they will be shipped to you, subject
to the terms of the Warranty,

The Factory Service facilities are also available
to you, in case you are not familiar enough with
electronics to provide our consultants with suf-
ficient information on which to base a diagnosis
of your difficulty, or in the event that you pre-
fer to have the difficulty corrected in this man-
ner, You may return the completed equipment
to the Heath Company for inspection and neces-
sary repairs and adjustments, You will be
charged a minimal service fee, plus the price
of any additional parts or material required,
However, if the completed kit is returned within
the Warranty period, parts charges will be
governed by the terms of the Warranty, State
the date of purchase, if possible,

Local Service by Authorized HEATHKIT Serv-

ice be[ll.eI'S is dls() avauam.e in Some areas d-IlG
often will be your fastest, most efficient method

P e a2 s m TITY AMTITTIT

of Uum.iulug service for your HEATHKIT equip-
ment, Although charges for local Serv1ce are

A2 S a.uy auule Wllab iugucx uld—ll I.UL J.d.bLUL y 561 V-
ice, the amount of increase is usually offset

Ther +|nn tnananantatian ahanass v wenild nae if
Oy uie ransportation chnarge you wouid pay i

you elected to return your kit to the Heath

Oamnany
Lompany, N

oenterg will honor the
enters wiil nonor the

: aT | e C
regular 90 day HEATHKIT Parts Warranty on
t h C d thr

1ch a dealer

the m nhaﬂn
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ath Company; however, it
ify th
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Under the conditions specified in the Warranty,
replacement parts are supplied without charge;
however, if the Service Center assists you in
locating a defective part (or parts) in your
kit, or installs a replacement part for you,
you may be charged for this service,

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompanied by your copy of the dated sales
receipt from your authorized HEATHKIT deal-
er in order to be eligible for parts replacement
under the terms of the Warranty,

THIS SERVICE POLICY APPLIES ONLY TO
COMPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Equipment that has
been modified in design will not be accepted
for repair, If there is evidence of acid core
solder or paste ﬂuxes the equipment will be

regardiug modification of
HEATHKIT equipment for special app11cat1ons
h o

it irognatad 4

nafan avier

it is suggesieG Wi cu refer to any one

or more of the many publications that are avail-

ahla on 21l nhaaca af alagtnonice Thavw oan ha
aie Ol aia PalaSes G €.elirdni’s, i:ey dan e

obtained at or through your local library, as

well ag at most n‘ﬁﬂ+1‘nﬂ1lﬂ equinment fnmna
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Although the Heath Company sincerely welcomes

all comments and qnggnth\ne it would be im-
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possible to design, test, evaluate and assume
'm:smnnqﬂ'nhfv for n‘rnnncmd cireunit chaneeg for
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spec1a1 purposes. Therefore such modifications
must be made at the discretion of the kit builder,
using information available from sources other
than the Heath Company,

Material supplied with HEATHKIT products
has been carefully selected to meet design re-
quirements and ordinarily willfulfill its function
without difficulty. Occasionally, improper op-
eration can be traced to a faulty component,
Should inspection reveal the necessity for re-
placement, write to the Heath Company and
supply all of the following information,

A. Thoroughly identify the part in question by
using the part number and descriptionfound
in the manual Parts List,

B. Identify the type and model number of kit
in which it is used,

C. Mention date of purchase,

D. Describe the nature of defect or reason for
requesting replacement,

The Heath Company will promptly supply the
necessary replacement, PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TO DO SO. Do
not dismantle the component in question as
this will void the guarantee, This replace-
ment policy does not cover the free replace-
ment of parts that may have been broken or
damaged through carelessness on the part of
the kit builder.

SHIPPING INSTRUCTIONS

In the event that your instrument must be
turned for service, these instructions shoul
carefully fOIIOWed.

WARNING: Before returning the Transceiver for
service, instail ail tubes, If used, the crystai
calibrator must be removed and wrapped sep-

aratexy, 1V10un[ IIle cnassm l.ll [Ile camnet usmg
all screws,

Wrap the equipment in heavy paper, exercising
care to prevent damage, Place the wrapped
equipment in a stout carton of such size that
at least three inches of shredded paper, ex-
celsior, or other resilient packing material
can be placed between all sides of the wrapped
equipment and the carton, Close and seal the
carton with gummed paper tape, or alternately,
tie securely with stout cord, Clearly print the
address on the carton as follows:

To: HEATH COMPANY ,
Benton Harbor, Michigan

ATTACH A LETTER TO THE OUTSIDE OF THE
CARTON BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND ABRIEF
DESCRIPTION OF THE DIFFICULTYENCOUN-
TERED. Also, include your name and return
address on the outside of the carton, Preferably
affix one or more ''Fragile" or ""Handle With
Care" labels to the carton, or otherwise so mark
with a crayon of bright color, Ship by insured
parcel post or prepaid express; note that a
carrier cannot be held responsible for damage in
transit if, in HIS OPINION, the article is in-
adequately packed for shlpment

I_d




ﬁ 3 m i ! Bl il
“,, ,m
y
|
, OF Be¢) = o 9 i
T RET = (n
TNW I_ R 7 !MW/V vmmv <D mwlv ﬁ)ﬂw.lhl’*m
N * Bl Bl e A nm e RS
o lelElbzedd oo | 1% =l L A< P
o e e = 1 e G G R T
p—_ 2 ~ - .p . A €A ‘ ~_> > = |l_1k ® . .
=gy B oy © v e ¢ CHI DY o
RS .
e roesee _!AM L BV N 4R . ST " — _. & =
woler - elie, T )
+2 :M ﬁnugnmw mMMW 2 . “ ﬁu I % mw AUA\ @

&

; mu -

..jLﬁ_llg
T

W

%60
3\ 1

-t © add h@
@u o ® e = m

.h.—

ST 8

—
i \\ -

ug 0]

©qe
| a4 H?%O

5

5

2847

uu.

a
:-

haasad ..;i“, it g mw
vl wenr
[ ¥ fm = — —
H AV 5 I W. -, WALHS TYLSANT
MJ U ﬁT\w " A1 NOBWDD @w
ANY O vam  [EoEmmnoInmIoLe i ool
u i | I m@
w L i DL__.Id . e
BAIY o ] il e % _\w, TR _..sm,a
(S ot ] i Av1d o oamm ]
5 u\ i H3AIEO ooy YIAIHC &>
"
sl -
r =
Mo mw I36°I5 Y
T
YHINWI 40 NOLLORY A T4 UDiAOd 375 TVNOLIA.
SRV .
[P —— - (2]
MIONE BWIMBLIMLC FE1IINC: 1L T wey
[N ———— ® mw.wx
. o) .
Wi m_.: () o)
~ b4
—J ~
) o0
Ti-MAH HGOW m__v - L_»ﬂw..
IFAHDSNVEL 985S ¥313W 08 sl N
D MLV IH = B0 Il
FHL 40 DULVVIEHDS mUuM flnmu\
3 o W——
g.m_ AT
YRA
eI
2/
@
LT
AosZ48 —

b el L) vl




TV R4 1

%

!

4

|

il
-
x

L .
mw o 50 —l .N\ N
> > gl < ~ %...mv 0) \X
Tin ® oo ; M3 WOLLOA W -
L (wio0 iviaa 117 w7 Amm
f Ho—< IR ° ) G N O IMIA HYIW)
L i el v ¢ ¢ o .w e | HOLINS NOILONNS
> 2A> @ —<s . P .v/ N A
B $e [ ;s %
4 % —<z = ~

100 wowh N

mw NHIS TN

e T35- I WINY A@
v

3MOTI03 "
300HLY 3y,

P W_Jn/ BOLY INION Aw.u @ Mxﬁw & Hm A A&H @ A&MAWH H|AA.W~W.«MM
___»..mwwrluxl - TIINVIYE &1 .“__,u <& e Hl @5 3 “nu.«, Mo < b
il : 8% s | A-L M LGl
T o ] = i iy

> — w1
S uhu ﬁ..w 2]
HOLYINAOK GITNYIVE e ..HH“H HH H P D oe0!
i uun..wwlluln. 1;,,II|||r»ym.wwu.|| - T T T T T T T T v M - AV
P N | @ O e =e_Sew |8
- .n..@ﬁ_ _,/c o ¥ %@Iﬂ. Rre 3
D TN N3 @ T i
A 9oL L8 9 g e
AI...+ W\ ONe uuhvw,w unmw |e .l?._
o 7 L S KE
33/ 5 = @~ |
A0 LR ToIPIR LTS un@u =
41 NOWNOD ; -ma @w k 1|u = @@ m.u.

| -

&)
=t
£
s
/E

P STCaToT mw m@

25 NI
el

SRV _mv QU_\ I

S
2B N
it

LEpRY,
it
I|

[T ERE
P
“§
<<
?
&
h

e Tol @ ale % T
Fe) :,M L4 ./:ssuﬁ 4.. oss | - L
o 1ol TLV AR
,rhﬁ mu A, UMW lm.,.U{ MWNE v ﬁa\.\ 506
_ ®!
{ i |
i
®v . rosz+a




.llll-l.'ll.llll-lTl.l-l.llﬂll.li. —— IllL

..III-_;W-Il_IIIl,..,,l.T‘u-IIIJ‘III.I*I.lllll]ll.lll.l.ﬁlIIIIl.III.I)

- ANOHJOUDIN

dNY DI ——{K

¥yivads

S i \ b \ AY
) 4 , N \ \
T N— a o — p——— A -
WA i } <u> : . 1 IV vIA
< N , v EO PR & BT Dbt 1= ¥IMOT104 |-t
. : : : uL GaoNvIve 1 300HLVD 4V
: 1
% | ; 1
Y . A A b B A : /
S . — pu— i - — . & : » 1 ) ———
] eI wﬂﬂs . ﬂ: 1 : T ana 18 L a2h " oA
El Yy s K . oy N
T 0iA 3 4 2z i yaLud osowav| &0~ anv avazu [ dNY XOA
R i 30OHLYD O:4A NOWNOD LS HD 1%
3 i
3 I 1 "
! Y M > » PR ]
) — 1 o e ]Il vy 1 ‘
d6A , | 6A o Vi ! og2A VZiA
> NIXIN ¥AD | > anv aunou [T B [ Y0400 1 ANV 4Y > anv. 10 av
HADY 1on00¥d 1 ’
: 7 7 J 7
X S 4 i
3 4 | \\ \\ \\

e s v s 4 s e i

B T T Ty ————

e i ..Lfl..l[ll:l..lll.lllll.-‘




v

-M.-..I;-!.l,,llldlli-lll

—
)
Y N N
\ N
)
i A
dNY
1 | wamoe 3¥
1
F A
—-— )
] “
X
oA
NV -
¥AMOd Y .
P A
Wp
lro|¢ I

'Y
VNNIINY

\ -

Y
e —

A

e e e e

\
\
KN
A
— I wamua ||
v \
\ )
L VA
dNV du ]
R 4
4
7

¢ e o o

.

1

-

T uman uuax

EIA
0dA

—l A
¥IMOTI04

_mno_._._.<u OdA

2l

: — A
S W WAL

A

g8A

DN UADY

s g m
N
Y

N

veA

'y

o Ramr an wanx

-
— AVLSAUD

i

HOLYHNOON
QIINVIVE

- ilthll!lllillllli




