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SPECIFICATIONS

RECEIVER SECTION

Frequency COVErage, . v o vcoesovoocenass
ReceivingMode, .. ... ¢ e veeeeecaacs

Sensitivity, . . o . v ver vt e i e

Selectivity, . . v v v v e vt v e v v verooocsans

Intermediate Frequency (IF).............
ImagéRejection ...........
IF Rejection, ....... P P
Antenna input Impedance. . .....cc000. . e
Receivér Audio Responée ....... ce e

Receiver Audio Power Output, ..... ceeaae

External Speaker Impedance. ...... e

TRANSMITTER SECTION

Frequency Coverage. . .....eoeosevoeess
Transmitting Mode, , . ... .0 eveeeveeenns
Frequency Stability, . .......... e e e
RFPower Input, . . ovovvvevvoneescnsens
Outpﬁf‘lmpedance. e sasese s e e e s e e e
Traihémitter Audio ResSponse. . . ...c. ..o ..
Microphone, . .... evs e s e v e s v s o e . o
Unwanted Sideband Suppression. . ..« voe e

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 ©, unbalanced,

400 to 3000 cps.

1 watt,

8 Q 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 millivolts minimum output).

45 db minimm

=y s dllaaa

cps modulation,

45 db minimum below peak output,
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CONTROLS

Front Panel, ,.....cvvv et vnenecneenens

Circuit Board, . .. .......ccvtvnnn.

Chassis Rear, . .........0c0vvveuevss

Receive, , . ...........

Crystal Calibrator (Accessory). e eee

Tube Complement, ,,........ .

Cabinet Dimensions. ............. Lennoe

Net Weight, , ... et e et e e e e

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 xr ann xr orEA wr < an xy

14,0 v, ouUv v L9V V =195V

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

T Yo van Amd

X1iallleliu

2 7R arnwn IRN ma 1NN ven [ .

U, J ailil aJdvu ilia 1AVUV llia J llla

peak

Q7R amn _0D_ AR Mma R ma

7 LI "4 “llly A\ 4 N AriCA 7 AAICA
3 amp -0- 2 ma -0-

3 - 6EAS8: Microphone amplifier and AF cathode

follower - Transmitter IF amplifier and
relay amplifier - RF amplifier and receiver
mIXPP

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.
- 6EB8: AF amplifier and AF output,

1
2 - 6GE5: 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 lbs,
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Equipment Used To Prepare
Specifications, ......... s e s e s s e e e 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 to change 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 (singie-sideband) trans-
mitter and receiver designed for both mobile
and fixed station use,

The receiver and transmitter are locked to-
gether with the continuously runnmg VFO to
insure that both sections operate at the sam
frequency. The low frequency VFO is tempera-

.: b smvrmwrd A Anoavratinn

ture Compb‘nsd. O pioviuc Dtable Opeialilll,

ﬂ)

Provisions have been made for PTT (pus

talk) operation A VOX (voice operated trans-

mitter) circuit is designed intothe Tran

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

[ Y ~wrner o wridA manon

tain constant receiver Uul.pul. OVEer a wiaec rangec

of input signal strength,

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

VAT JACTALUINAL VaVLUT L 2 VA= LV il YoLldal

brator to provide accurate frequency checks at
100 ke intervals. A connection on the rear of the

ave Al Al Vais, 2 COIALICULI QA2 HiA

Transceiver for switching an external relay
makeg the Transceiver easily useable with

Joe L0,

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

cal Ve -3 18 L) 144101

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

ladhar 30 St R4
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GENERAL CIRCUIT DESCRIPTION

This brief circuit description is intended onlyto
familiarize you withthe Transceiver, We suggest
that you read this information before proceeding
with assembly, A more detailed circuit de-
scription can be found onPage 57. Youmay want
to study the detailed circuit description as time
allows after assembly is completed,

When reading this circuit description it maybe

nnnnnnn kPR T
helpful to follow the circuit on the Block Dia-

gram. Inthe Block Diagram, the receiver stages

are located across the top, the transmitter

stages across the bottom, and stages common
to both the receiver and !-r-:r. 15y

o i
AL LIIT ITLCLVe CULLUA LA CLAAIDLALL

through the center.

TRANSMITTER OPERATION

There are two ways to actuate the Transceiver
relay to change from receive to transmit oper-
anon first, by the PTT (push-to-talk) method
where a nushbutton switch in the microphone is

used to close the relay circuit; or second, by the
VOX (voice operated transm1tter) 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 follower ViB,
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 V11B. The
modulator uses these two signals to develop
v naw agiona Ana o tlaa At Lasan

Lwyu T w c;sua}.c, OMe 1S ui€é suin Ul. uu:st: LwO

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 s1gna1s are ampli-
fied by transmitter IF ampnner' VZA. FromV2A,
the amplified 81gnals go to the crystal f11ter
which passes only the lower sideband signal and
rejects the upper sideband signal. The lower
sideband signal from the crystal filter is ampli-
fied by IF amplifier V3, This signal thenpasses

+ Amr e S e
through IF transformer T2 totransmitter mixer

stage V4, In the mixer, the signal is combined

with a signal from VFO (variable frequency

oscillator) cathode follower stage V14, This

mixino regults in a gincle gidebhand gional at tha

arsadiliiy TR UALS Al & DLIRLU DAUU QUM Diglidl Al wic

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 lockingthe trans-
mitter and receiver to the same aoperating 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 s1gna1 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).

RECEIVER OPERATION

For receiving, the antenna is connected through
the relay to receive-transmit bandpass coil L3,
From coil L3, the signal is applied to RF am-
plifier stage V8A. From V8A, the signal passes
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through receive-transmit bandpass coil L2 tore-
ceiver mixer stage V8B. In V8B, the incoming
signal is mixed with the VFO s1gna1 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

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,

- . m e —- e o —— =

CONSTRUCTION NOTES

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-
piy the information calied for therein, Inciude
all inspection slips in your letter to us,

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 solider, 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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Most kit builders find it helpful to separate the
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,

PARTS LIST

The numbers in the parentheses in the Parts

Tiat awnva Traca +tn tha

mhanag An tha

Dawnta

4OV al T ncycu LU uic uuuxuca.a Vil UlT L aillvo

Pictorial to aid in parts identification,

PART PARTS
No, Per Kijt

DESCRIPTION

Resistors

47 Q 1/2 watt
(vellow-violet-black)
100 © 1/2 watt
(brown-black-brown)

1-3 4 l'/I

1-66 1,/ 1509 1/2 watt
i (brown-green-brown)
1-45 6. 220Q1/2 watt

(red-red-brown)
330 Q 1/2 watt
(orange-~orange-brown)

1-4 1 V’

1-9 9 V 1000 © 1/2 watt

; (brown-black-red)
1-14 2 v 3300 Q1/2 watt

~, (orange-orange-red)

1-16 6 |/ 4700 Q1/2 watt

{ (vellow-violet-red)
1-19 3 J 6800%1/2 watt

/ (blue-gray-red)
i-20 7 V 10KQ 1/2 watt

(brown-black-orange)

PART PARTS

No,

Per Kit

DESCRIPTION

(2) 3B-2
(3)1B-21

iB-22

1v
o/

2V

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

47 KQ 1/2 watt
(yellow-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 KQ 2 watt
(brown-red-orange)
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, PerKit
R Capacitors / Coils-Chokes-Transformers (cont'd,)
(4) 20-30 2v 22 ppf mica 51-55 i/ Audio output transformer
(5) 20-96 2\// 36 wpuf mica 52-25 1v/, VFO coil
gg-i?g 2 ‘:f 103 puf mica 52-63 3¢ 2,309 mc IF transformer
-1 2 ¥ 310 ppf mica
20-131 17 360 puf mica .
20-122 3¢ 1000 y, uf mica D1ode-CrystalsrTubes-Lamps_
2n_191 9 1900 5 (21)56-M4 5¢ Crystal diode (red-green-
a; és' 4 y A IV ’.L’.LL llllba Violet)
6) 21- 6y 18 f disc
©® 21.32 8 i"f ¢ 47 Llifif disc (22)57-27 4 !j Silicon diode
21-49 2 " 68 ““f disc 404-203 o Crystal set
21-13 6/, 500 ppf disc consisting of:
91-57 25v 005 ufd 500 V disc (23) 404-191 25{ Filter crystal
21-35 3/ 005 ufd 1.8 KV disc 404-192 2V Filter crystal
21-31 20/, .02 pfd disc 404-197 1¥,  Oscillator crystal
21-95 5 -,,f 0.1 pfd dise 311-11 555 gAgg t“‘ge
(7)25-54 2,/ 10 pfd tubular electrolytic 1-91 1v, BE6 tube ;
(8)25-135 1 ‘7; 20 pfd electrolytic a1-124 f:f Ouas ube |
9)27-26 1y 03 upfd Mylar* (polyester . € P
® oy 16 Mar® (poly 411-185 2/  6GE5 tube i
27-34 1J .2 pfdMylar* 411-24 1V, 12AT7 tube |
27-20 2/ .4 pfdMylar 411-69 1+ / 12BYT7 tube !
(10) 26-28 1V, 100 wuf variable (24) 412-1 2 ‘:’/ 47 pilot lamp
26-35 1 ! 50 puf variable (25) 412-11 1 Neon lamp
Controls-Switches-Relay
(11)10-130 14 / 200 Q miniature control Hardware
(12) 10-57 2 'Y// 10 KQ tab-mount control (26) 550-49 4y 3-48 x 1/4" screw (in bag)
10-58 1, 100 K9 tab-mount control (37)250.213 26y  4-40 x 5/16" screw
10-1z4i a Vv ::onters\i ad-mount (28) 250-170 8./  #6 sheet metal screw
(8] t
1310-131 1y, 10 Ko control (20)250-56 17 6-32x 1/4" sexew
{ /10 p 1 V/ 1 meeohm control (30) 250-89 4y  6-32 x3/8" screw
10-RR 1 j 500 g0 control with (31) 250-13 6 V 6-32 x 1" screw
19-66 e o trol with (32) 250-18 1\?' 8-32 x 3/18" setscrew
63-330 1 ", 4-position rotary with (35) 252-1 a/ . 3-48 nut (m bag)
, snap switch (36) 252-15 20/  4-40 nut
69-34 1 Relay (37) 252-3 20/ 6-32 nut
Coils-Chokes-Transformers gg; ggg:?g 1% i‘j] é/;i;rrg‘itnut
(15)'40-509 1y  Crystal filter coil (20) 252-49 2/  10-32 thumbnut
38' gig lJf 11;??\’7?;' ?)I;;I:::;f(:gfl coil (41) 253-1 2 \/} #6 fiber flat washer
=0 : A9\ 9RQA_9D 2 #8 fiber shoulder wagher
W A = . . \2dy avv=4 & s U dabtd [c21818138 80 3 4 Y ADaiT 4
( )20-5? } l/ fg‘lvﬁngF{‘ldhcﬁﬂ (43) 253-9 6~  #8 flat metal washer
\13, 45-28 1. 15 unREchoxe (44)253-39 1V, 1/4" flat washer
(17) 45-58 J K choke (45) 253-10 4+ Control flat washer
(18) 45-3 v 1 i 1 mh RF choke Idﬁ) 284_17 4\vf #3 lockwasher (in bag g)
gg; 22'27 i v B ;-mFth‘i‘;ke (47) 254-9 24 -/ #4 lockwasher
- L/
* DuPont Registered Trademark
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PART DPARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No., Per Kit
Hardware (cont'd,) Knobs ‘//
(48) 254-1 27y,  #6 lockwasher 462-106 1 v, Small knob
(49) 254-3 2/ #10 lockwasher 462-122 5 « Pointer knob
(50) 254-14 1v 1/4" lockwasher 462-189 1 \f Large knob
(51) 254-5 2v; Control lockwasher
(52) 255-5 4y, #6x 3/4" spacer
(53) 255-44 2 ;/// 10-32 shoulder spacer o
(54) 259-1 5¢  #6 solder lug Metal Parts /
(55) 259-10 4N/ Control solder lug 90-265 1/ ; Cabinet
(§§)E§g-§0 45v’ §_older‘ terminal ~ (66)100-M43 1 o/ Dial plate
(57) 260-7 i i/ Transformer mounting clip 100-M442F929
(58) 435-1 Octal socket ring 1 i«");' Chassis
100-M455 1 i Front panel
Cable Assembly-Shlelded Cable-Wire Sleeving (67)204-M564 2 Angle bracket
134-83 1, Cable assembiy (68)204-M453 1 ,; Pilot lamp mountin
343-17 1 /  Single-conductor shielded v bracket P &
cable 204-M576F
347-3 1 ., Double-conductor shielded 1/  Gimbal bracket
nealal
cauvle
344-1 1~ Hookup wire
248.1 1 o/  Qlaswvine Y TP T T
STV 4 v PLTT Vg WVilolelldlieOus ;
(69) 73-1 4 M Rubber grommet
Connectors-Sockets-DPlugs 85-69F921P1
(59) 432-38 1 v , Male microphone connector 1 Circuit board
(60\ 432.30 1 . / Female microvhone con- 281 4 A 7 Qe all slala e £and
v < QAT ARIALVAURMILIVILIT LULL LUL™X xz "f,f wilidil TUooer 1eet
. nector 261-9 2 " . Medium rubber feet
(61)434-112 6 Ej 7-pin tube socket 261-21 2 '-/’/ Large rubber feet
434-.79 6 v, 9-pin tube socket 407-99 1 c/ Meter
434-140 2 n,,/ 12.pin tube socket (70) 440-1 2 e,/ QOctal plug cap
(62) 434-105 1 ¥ 8-pin tube socket 489-1 1 J Sandpaper
(63) 434-4 2 . Octal socket 464-M29F924
(64) 434-42 4 v DPhono socket 1 DPlastic dial
434-44 2 V; Pilot lamp socket 490-1 1 . Alignment tool
(65)438-25 4 / Phono plug 331-6 " USolder
438-6 1 v /  Octal plug 595-631 1 +~Manual

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,



CHASSIS WIRING AND SOLDERING

1,

All wire used is the type with colored in-

Tadinm lhanlrae vrdinal) nranaringe a lanoth

Suiation \uuunup WiL'E€ /. In preparing a.engia

of hookup wire, 1/4" of insulation should be

A £ i
removed from each end unless directed

otherwise in the assembly step.

Leads on res;sto , capacitors, and similar
components generally much longer than
need be to make the reaquired 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 around the 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 sufficiently to melt the solder,

k,;;/////

vy 4
7,

,\}1\
. b1

6. Then place the solder and it will immediately
flow over the ]O“‘"' use nn'ly ohn-mrh golderto

thoroughly wet the junction, It is usually not

necessary to fill the entire hole in the

AAUw U GA VW aaaa Tiavaa T 2200aC =l

terminal with solder,

7. Remove the solder and then the iron from
the completed joint, Use care not to move
the leads until the solder is solidified,

A poor or cold solder joint will usually look
crystalline 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, it may be necessary to add a
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

Teem  yw e o

ADDITIONAL SOLDER IS NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60: 40 or 50:50

MIAT T IATY AARITEAIT D ATNTA TUDE OGNT NTD

LTIN=LEAL) CUNILINL ) DWAUIU 1 AL DULLILIIV
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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,

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

NOTE Exerc1se care not to damage resistors
or capacitors when bending the leads as shown,
Tubular canacitors ar egistors willfit proper-

nd resi
ly if the leads are bent as shown, D1 ca-
pacitors will generally fit in place with no lead
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,

\Y
iV}
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m
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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[ )

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 begins to 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, If only
a h1gh wattage iron or soldermg gun is avail-
able, precautions must be taken to avoid circuit
board damage due to overheating and excess

P, D5 DR \1 l,//
V\ ﬁ<

soiuer,

-3

SOLDER ON SOLDER ON LEAD WAS MOVED NO
LEAD ONLY FOIL ONLY BEFORE SOLDER LEAD
HARDENED

IMPROPER SOLDER CONNECTIONS

AND LEAD BRODGES

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,
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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,

A -3 |
w =2 ~o
removed and attached to the wal above your
t R4

ino o
WUL DLUE A

eneral, the illustrations in this manual

’ LiiT  2alusSla Atllils 111 Liii 1lall

correspond to the actual configuration of the
in some instances the illustra-

Irit hn\xmvpr

Anat, wWwo voa

txons may be slightly distorted to facilitate
clearly showing all of the parts.

SOLDERING INFORMATION

The abbreviation "NS" indicates that a con- .
nection should not be soldered yet as other
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 before it is soldered., For
example, if the instruction reads, '""Connect a
wire to lug 1 (S-2)," it will be understood that
there will be two wires connected to the terminal
at the time it is soldered. {(Incases where a wire
passes through a terminal or lug and then con-
nects to another point, it will count as two wires,
one entering and one leaving the terminal,)

GENERAL

The steps directing the installation of resistors

Y ek 0o e et

include color codes to utu.p .l.ut:ul.uy the pars,

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

T4 Fakl P WP ~ PR S 3 3
designation (R1, C1, etc.) on the Schematic, its §
M b 1

des1gnat10n will appear at the beginning of the {

...... ater which -
assembly step which directs its installation,

Letter-number designations for parts mounted

....... 4 lammnuda nnn o fa1mAd iy ahanlrzing £

on the circuit boards can be iound Oy Caclniiig

the Circuit Board X-Ray Views at the rear of §

PR 1
the manuai,
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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 are referred
to throughout the assembly instructions, The
Sections of the circuit board are similar tothose
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 Ilook for connector 7 in this
section, Pictorial 1 shows the circuit board
sections,

ara assemmy is srarteu
suggest that you read Circuit Board W1rmg
dering €

el Qo ¥t e D 11
dliu oulucllilg Ull rage 11,

v ot $atazinl 1 Lo thoe £411 wrins oo
Refer to Pictorial 1 for the following steps,

(,) Referring to Detail 1A, install 7-pin tube
" gockets at locations VQ VA V9, V10 vig

DU AT L

and V14, Solder all 7 pins of each socket

AVL GAVID YV U, Vav, Vau,

CAUTION: Be careful not to cover unused

holeg when

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

IN HOLES BEFORE PRESSING. /_\
o =)

PUSH [N

Detail 1A

(M In a like manner, install 9-pin tube sockets
at locations V1, V2, V5, V8, Vi1, and V12,
Solder all 9 pins of each socket,

([A 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

|\

I Ej ,. ~ BEND DOWN
N (R
|

Detaii 1B

¥

( ;/) 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

Detail 1C

¢ f) In a similar manner, remove pins 8 and 9
" from the other 12-pin tube socket,

(! ) Install this socket at location V7. Solderall
10 pins,




[ro 14
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(1{ ) 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’YwAY
o T o
o (P _of
';E RV a @ g;'
[}

Detail 1D

START

i (\/S 1-5/8" jumper.

‘[(/ );1000  (brown-black-red).

|(/) 310 ppf mica capacitor,

(1) 15 ph (#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,

Detail 2A

NTINUE

.02 pid disc capacitor.

cO
—7
)
J
(.D .005 ufd disc capacitor, NOTE:

Do not use the ,005 ufd 1,6 KV
a

capacitors until they are called

apatilol s Al Wl

for specifically.

'(\,’) 3300 £ (orange-orange-red). i

(Y 910 4 uf mica ecanacitor ae
\ [P ERY) ’J-’J-L uliva \,aya\,l.u.u « UST

U sleeving,
r 1
( ) .1 pfd disc capacitor, |
J I/ é ann N (.. PR N PO Y l
{yy 220 & (red-red-brownj. '

(1 l{ Check to see that all connections
are soldered,and cut off excess
leads,

! FINISH

TRTARM MR amprng
LEVINGVL L0 vinoDg

PICTORIAL 2 crnnxr PICTORIAL 3.
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START

[(gh220 @ (red-red-brown). \
]

'K,A no o3 RA oz s
IJ}-. Lo pIa vylar capacitor,

Iﬂ.l) .1 pfd disc capacitor,

,(VA 1 megohm (brown-black-green). L\\\

[(ﬁ 22 megohm (red-red-blue). W

L(\~I<l"7 KQ (yellow-violet-orange).

b&lz KQ 2 watt (brown-red-or-
ange). See Detail 3A. Use sleev-

ino
5.

, (tf)~4700 Q (yellow-violet-red).

l(‘%— 005 ufd disc capacitor,

[«VQ 100 K2 (brown-black-yellow). |

i

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

!1‘!4\220 Q (red-red-brown).

[(b‘,ﬁﬁ wuf mica capacitor.

[ (J) Crystal diode.

(7
Lﬁh’f@ooo sz (brown-black-red). 1{’// /
—

} Crystal diode. . [
r(\i;‘l pfd Mylar capacitor, }/

——

Detail 3A

BOARD SECTIONS 1B and 1C

// /) M.220 K (red-red-yellow).

CONTINUE
/ ‘Q 005 pfd disc capacitor, l

v

VL 18 puf disc capacitor, 1'
/ JﬂqA 700 Q (vellow-violet-red). !

I(-#A? KQ (yellow-violet-orange).

(b(.l megohm (brown-black-green).

i
d&._oz pfd dise capacitor,

Lébﬂ 1-7/8" jumper, |
AA_.02 pfd disc capacitor,

ANE e 3s o A
Ms.UUO 1A a18C Ce pdbl[ol‘.

(‘\(L .005 pfd disc capacitor.

; | (Vs ,Crystal diode,

(‘(6\220 Q (red-red-brown).

(16. 1000 © (brown-black-red).

__J_J_._J_.__._.__——-—_A.____I

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




S 1TRARKNI

(V) 360 puf mica capacitor, Con-
nect only one lead (S-1).

,RV,), 1000 uuf mica capacitor.

[(M 47 KQ (yellow-violet-orange).

|(|/ 47 KQ (yellow-violet-orange).

|(4)) 005 pd disc capacitor.

3

[y

|('v) 00 K2 (brown

l[(y{ 18 uuf disc capacitor,

0/

(if) 100 © (pbrown-black-brown).

1

2-1/4" jumper,

|(/z 1 megohm (brown-black-green).'

|(V) .02 pfd disc capacitor,

[(\/S 4700 © (yellow-violet-red).

() 220 KQ (red-red-yellow). Use
~ sleeving,

(\A .02 ufd disc capacitor.
i

r\ﬁi 1 megohm (brown-black-green).

Y .02 ufd disc capacitor,

|(T/ 22 KQ (red-red-orange).

BOARD SECTIONS 2A, Band C

PICTORIAL 4

-y j(yfj.005 pfd disc capacitor.

/)

CONTINUE

(l/ 100 puf mica capacitor, Con-
© nect only one iead (S-1).

/! ('v 1 100 KQ (brown-black-yellow).

b 4700 © (yellow-violet-red).

( M 02 pid disc capacitor.

//\ s 220 KQ (red-red-yellow).

I \V} 18 IJ.iJ'.f disc \,aya\,xtu; .

/{ (\j,lB wuf disc capacitor,

ay

Jaf 02 pid disc capacitor,

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

I <
(¢ 1000 £ (brown-black-red).
({,{ 500 nuf disc capacitor

( (/100 KO (brown-black-yellow)J'

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

NOW PERFORM THE STEPS

ON PICTORIAL S

AN Dav AU o
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TRV WP

IEEEs Poce I
CONTINUE

o 1 =
| ?TART i : (Vf .02 pfd disc capacitor,
I in T (lanmccrn 1l anle cance o
[V 10 K2 (brown-black-orange). (,/S /1000 © (brown-black-red).
!(L [ ’1.02 pfd disc capacitor, L

'(V{) 220 KQ (red-red-yellow).
ra

I( \/ 22 K2 (red-red-orange). k
,(\6 47 KQ (yellow-violet-orange).1

(J} p800 Q@ (blue~gray-red).
(\//1‘50' © (brown-green-brown).

I( V .1 pfd disc capacitor, ;

005 pid disc capacitor,

4
9
T
K
It
L5

( M .1 pfd disc capacitor,

aCk: 1OW ).

T
\l:T
Yl 100 KQ (brown-black-yellow).’ 7
b} (M~‘47 Q (yellow-violet-black).

I(vi .02 pid disc capacitor,

I(w .02 pfd disc capacitor,
(.

I(Q/)I,Z" jumper, Use sleeving,

]
|
1(J)f 47-Luf dise capacitor, !
(‘A 47 puf disc capacitor, j
(V)‘ 005 pfd disc capacitor,

|(\/ 1000 © (brown-black-red).

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

( l 02 pfd disc capacitor. ]
1 | /5 1000 &-(brown-black-red). i

[(vﬁ;{ﬂﬂ KQ (yellow-violet-orange).

£ (v, Check to see that all connections
[( w .005 ufd disc capacitor, are soldered,and cut o f excess
leads,
BOARD SECTIONS 3A and B NE!”NI)!§ﬂp M THE STEPS
PICTORIAL 5 ON PICTORIAL 6.

CONTINUE
/l(¢ 1 megohm (brown-black-green). |

J/'/l(ﬁ 100 KQ (brown-black-yellow). |
’w

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

(‘/3 1 megohm (brown-black-green).
Use sleeving,

N

Mf 10 K (brown-black-orange).

( §/2 mh (#45-47) choke. See Detail
2A.

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

INOTE: When installing electrolytic
capacitors, position the positive (+)

alilol s, O=212011 U POSALAV

endl as snown
ri

1
(/) 10 pfd 10 V electrolytic ca-
; bacitor,

I(Jf 500 upf disc capacitor,

lr(v's 47 KQ (yellow-violet-orange). j!/
II - i =

.02 pid disc capacitor. N

<

f(d) 22 KQ (red-red-orange).

,
E

‘(\ I} 47 puf disc capacitor,
(

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

BOARD SECTION 3C leads.
FINISH

NOW PERFORM THE STEPS
PICTORIAL 6 ON PICTORIAL 7

<X

47 ppf disc capacitor,




1 1
;  START ,
s 1‘ o 1 /n'v ....... | P Sy N -..I |1- li ON TP fanm ol aamd o nTY o) %
\g) a~1/ 4 Juuxch 110V Iation on { WP 44U RN (Féa-rea-yeliow). JE
the POWER SUPPLY is on Page *
31, (Y 005 pd disc capacitor, 4

I_M )j 100 KQ (brown-black-yellow).

A( ), 22 puf mica capacitor.

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

/L( JS .02 p:fd disc capacitor,

I(J 22 K (red-red-orange).

[ty 1

1300 ppf

( y) .005 pfd disc capacitor,
.Use sleeving.

|‘V i o

i

!( % .02 ufd disc capacitor,

(&4 .005 pfd disc capacitor,

¢

NOTE: When installing silicon di-

( ‘} 1 mh (#45-3) choke, See Detail

1
E;
3
1

Y N L NPy L A, [
OU.US, PosS1Lioll uUIe  caulloue euud as

shoﬁwn. See Detail TA.

|(V§ Silicon diode,

.02 pid disc capacitor,

y 1
< 1

r oA e
( .v Silicon diode,

(w 100 K& (brown-black-yellow). |

Check to gece tha

(s all o
(¢) Check to see that all ¢
tions are soldered, and cut off
excess leads,
BOARD SECTIONS 4A and B F l N 'SH
NOW PERFORM THE STEPS

, NOTE: WHEN INSTALLING SILICON DIODES, THE CATHODE END PICTORIAL 7 ‘ON PICTORIAL 8.
r 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 DoT BAND
(- - C('é
T CONTINILIE
i} e 1 0L A A AR NEIER R 4 )
I(‘Q_ .02 pfd disc capacitor. }\ I 1 /{'/‘; 12 K 2 watt (brown-red-or-
F ——— & ange).
M 220 KQ (red-red-yellow).
. [ ¢\ 500 ppt disc capacitor

I(—VN,OOB pfd disc capacitor, '

—r - — — (\U{ 3.3 megohm (orange-orange-

| (¥5-1 megohm (brown-black-green). green).

lh‘Mv KQ (ye

ello

f(vhoo KQ (brown-black-yellow).

.M .2 ufd Mylar capacitor,

[ @mmo upf mica capacitor,

(\)5.220 KQ (red-red-yellow).

[@-\005 ufd disc capacitor,

(i /; ;iOO KQ (brown-black-yellow).

| ('*5%500 uuf disc capacitor,

\1

ﬂﬁ: .02 ufd disc capacitor,

€ ¥ Qv s 4o
{pyd Silicon diode,

{(‘A\IOOO Q (brown-black-red).

w422 KO (red-red-orange).
i ad

& : \
'/// ARD SECTION 4C

jo 10 pfd electrolytic capacitor.

L PICTORIAL 8

(VS .005 ;.fd 1,6 KV disc capacitor,

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

leads,

'

l

-,

FiNIiSH

NOW PERFORM THE STEPS
ON PICTORIAL 9.
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GONTINUE

(W) 005 1£d 1600 V disc capacitor. |

{_(M’ 1000 puf mica capacitor, 1]

— = (f 1.1 mh (#45-4) choke See Detail
[ (V) crystal diode, | Von T

i_(#; 10 Ko (brown-black-orange).jl/ (M‘; .005 pfd 1,6 KV disc capacitor,
L({,!; 22 puf mica capacitor i ~{ (V(,; .02 ufd disc capacitor,

,L (1!{100 Q (brown-black-brown). jl\ M 18 ppuf disc capacitor,

. ~
L(\ﬁl .005 ufd disc capacitor, (/)/ .02 ufd disc capacitor,
I (ﬁ/) 6800 @ (blue-gray-red).

i (‘]: 100 © (brown-black-brown).

(/) .005 ufd disc capacitor,

(I/f .02 pfd disc capacitor,

S i N § NN ) S ) E—

¥ 3

|L( V”' 18 ppuf disc capacitor,

l ( ‘.J 005 pfd disc eapacitor, ™ AIL‘:'

I (!é (1 megohm (brown-black-green).

I(J; 100 KQ (brown-black-yellow).

- ae o~ & .
(l/ 33 2 2 watt (orange-orange-
silver).

ot

Silicon diode,

l(v 47 KQ (yellow-violet-orange).

(1//10 KQ (brown-black-orange).

i ( );6800 © (blue-gray-red).

(/)20 @ 2 watt (red-black-black). |

(‘/f .005 pfd 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.

(¢ 1000 @ (brown-black-red).

——




age ON
agtc LU

By IEATHKIT
by IDagatase

Refer to Pictorial 10 for the following steps.

NOTE: Mountingthe f ollowing components will be

easier if each one is soldered yiocht aftow it is

(S L8 L PUSMATLTM Lagiie @alTL iU 1D

installed on the circuit board, When mounting
the following transformers and coils, be sureto
align the color dot with the dot printed on the
circuit board, See Detail 10A.

CAUTION: Do not turn any of the adjusti

ting
slugs of the coils or transformers as h ey are
pretuned,

>
D

Detail 10A

(o]
©

i
(V;’) L1, Install coil #40-509 at location L1,

oo e

( ‘? T1, Install transformer #52-63 at location
T1.

(x/) T2, Install transformer #52-63 at location

14,
(‘;) T3, Install transformer #52-63 at location

(\P L2, Install coil #40-516 at location L2,

{

(/) L3. Install coil #40-513 at location L3,

(.) Yl. Install crystal #404-197 at section 2C.
o

(\j) Y2, Y5, Referring to Detail 10B install

two crystals (#404-191) in section 1A.
(,) ¥3, Y4 W a like
v manner, install two ~ I
crystals (#404-192) N
in section 1A.

Detail 10B

(\f) Referrmg to Detail _L

.,

%

7
\

10C, place a 1/4"
leng‘th of sleeving
on each of the four
leads of  Dbifilar

-

choke #45-58,

RFC60. Install the

hifilan nlh~len $aa o

Olliial CnoKe il SEC~

tion 5C. The leads

1 aAd 3
can be placed in

either circuit board
hole at the ends of

the choke, Press the

choke down below

~eals=nT M/VYAE T AU VY

the top of the Cali-

ta11 10D 1ns a11 the

#40-510 coil at L4,

Be sure to posmon
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 Q miniature control (#10-130) as shown,

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,

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

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

§

(V C121, Install the 20 pufd 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,
( U’ Referring to Detail 10F, cut a 5-1/2" length
of single-conductor sh1e1ded cable and pre-
pare it as shown,
) Connect the prepared cable from point
A in section 1C to point A in section 3C
of the circuit board. The end with the
shield is connected in section 1C. The

uuuuu AnAd mmmny b dlaa LY oo el
l.l.ll.lc]. Lca.u BUCD LW ulv 11oie wu.u uu-.' LJ.J. ble

—~
@
i

Y Tm a lilra mannan nnanana o 2.1 /01 T anadl
.‘;[ iall a 10T lllmlllcl’ 1.1]. CPMC a U"L/Q Lcugul

v of single-conductor shielded cable,

o~
z

(:) Connect the prepared cable between points
¥ C in gectiong 1A and an{-‘fhn ¢cireuit ‘hnn-v-r!

A CAULAN A4 A d

Place a 1/2" length of sleeving onthe shield

of the cable. and connect thig end in section

LasT anat, At LLAIATU L Liian Tiida add UL vaviz

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

( ) Prepare a 6" length of single-conductor
% 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.

la-1/2" o <——1"———-:l
. cuT OFFﬁ\ }41/2' ‘

=Nt OFF SHIELD

TAKING CARE NOT TO CUT THE QUTER SHIELD OF VERY
<4 THIN WIRES, REMOVE THE QUTER INSULATION.

M %("\\

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

/_

REMOVE THE INNER INSULATION AND STRETCH QUT
THE SHIELD.APPLY A SMALL AMOQUNT OF SOLDER TO THE
END OF THE SHIELD AND THE INNER LEAD. USE DNLY
ENOUGH HEAT F R THE SOLDER TO FLOW.

g =
LN

I AN I

Detail 10F

components

=
(=)
[
(1]
n
o
=
[0}
8
S
15
l"'
0‘3
I'-h

t he c1rcu1t board,
Check carefully to see that all connections are

soldered and that there are no solder bridges
between foils.

Set the circuit board aside temporarily.
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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-

? 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

SAND THI!S
SURFACE

SURFACT

TS

() Cl131. Install the VFO variable capam

(#26-28), using four #4 lockwashers,
flat metal washers, and 4-40 x 5/1
screws, Bend capacitor lug 1 upward
shown,

ol

~~
/4

'
)l
1
Il
1
vy
()
'

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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;
(y) 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, Pos1t10n solder lug AF as
shown, and bend the capacitor lugs upward,

(/) Using the sandpaper supplied, lightly sand

¥

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 circuit board on the chassis, using

( ) Bend solder lug AD

Refer to Pictorial 12

(

—~~

<

~~

@

i

G

14 ney na

4-40 x 5/18" screws, eighteen #4 lock-
washers, two #6 solder lugs and 4-40nuts,
rUbiLiUﬂ solder lugs AC and AD as shown,
Be sure the REF-HOLE of the circuitboard

D up, away from the cir-
cuit board,

for the following steps.

Referring to Detail 12A install a 10 K0

+al ~Y L.V, 0 SR
l.a.u-uluuul. bUlllJ. O1 \TTJ.U"JC] ul. ulU D wicwer

Adj location in the chassis divider. Twist

Similarly install 21 megohm tab-mount con-
trol (#10-127) at the VOX Delay location
in the chassis divider,

w
o
o RE
5
B 6
oy}
e
®
n
[
)
[¢]
© &
(e
&k
S
o
S

"!
50
o
Ly ]
® v
&
e

D
0
-
v
ov
3
g
2
5
('0-
‘3
"]
o+
]
(o]
[
P

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

(s I’ 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,

(ni’)

|
W

Referring to Detail 12C, install the female
microphone connector at the Mic location,
Use the lockwasher and nut furnishedonthe
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.

6-32x1/4
SCREW

CONNECTOR

LOCKWASHER

CONNECTOR NUT

Detail 12C
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CHASSIS WIRING-BOTTOM

Refer to Pictorial 13 for the following steps.
(\{\ annv-vung to DNetail 1A

\‘ /] AvWataa arTviiad P )

terminals in the circuit board, from the

£fAil aide
1012 wauc,

lettered locations, except holes A, B, C,

ingtall solder

i viiaa mSULGTL

at the forty-five numbered and

STOP
RIDGE

g 2B
«&’mrm

CUT OFF
W
CUT OFF

EXCESS

/I 4~ TERMINALS
1 ‘I ll
I
LEAD AFTER

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,
l A
(‘»q) 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,

3

Detail 13A

¢ 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,

(XJ) 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 Revr socket
(NS).

() 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).

()

f

1

1

W)

}

(g)

()

. (NS).

} Connect a 1-1/2" wire from terminal M -

(«‘\x )

"

v
()

Y.

b

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

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

Connect a 5-1/2" wire from terminal Uif
section 4C (S-1) to pin 1 of the Power plug

(S-1). E
E

APPLY SOLDER TO

TIP OF PREHEATED

PIN. SOLDER WILL
FLOW INTO PIN BY

CAPILLARY ACTION
7 \\\\
Detail 13B

Connect a 2'" wire from lug 2 of the Powe
plug (S-1) to lug 1 of the Revr socket (NS)

Connect a 2-1/2" wire from lug 2 of th-
Tune Level control (S-1) to solder lug AI-

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 i

section 2C (S-1) to lug 3 of the Mic Ga1-

control (S-1).

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

lug AD (NS). Position the capacitor as shown,

C10, Connect a ,005 ufddisc capac1torfron-
lug 2 of the Mic connector (NS)to solder

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-Z-
Use sleeving on the lead to the contrm-

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

[ (1]
[e—3/4" —] DIMENSIONS 3/
|/4lll‘_
o R

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

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.

// ’}JLDER _,

I %
U 3 [
/ﬂ””m%"w )

‘I?J\\ N
X Ry
\\

Detail 13C

/ ) Referring to Detail 13C, prepare a 5" length

of single~conductor shielded cable as shown.

(f ) 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.

| ) 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

-~ "]
-l 1/4" e

L2 mm |

L | e |

PSS SIS

trr Giag oo et

REMOVE THE OUTER INSULATION 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.

A SOLDER.
/

G "' 'IJ'
\

o

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)

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

(V) 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,

(/) 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.

(J ) C5. Connect a ,005 nfd 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,

( I) Referring to
assembly in the ch
should be pogitione
the chassis., Cut on
rubber grommets an
cable assembly next to
grommet on the edge of the chassis parti-
tion, Push the grommet d €
under the lip of the chassi

n
n
.
n
o o
%
o7
L]
&1 &d)
3
E'_
g’

V' bottom edge of
the cable assembly up at BO#8 and back over
the chassis partition, placing another grom
met on the chassis partition as before, The

remainder of the cable assembly should be

(5 l Form the cable assembly down and along the
t e Py Y

o
=
1]
n
=
1]
?z
o
6
o P
os)
[0]
=}
(=}

- Nﬂm WHT
BRN-WHT
\s/

LIld.SSlS
NOTE: In the following steps, a number of the
cable assembly wires will have leng'ths of wire
cut from them, These wires should be saved
for use in later W1r1ng steps Measure the wire
from the breakout of the cabie assembly and
cut them to the leng'ths glven After cuttmg, strip
1/2" of insulation from the ends of the wires of

the cable assembly,

.

(V) At BO#1, cut all but 3" from the white wire,
(Vl ) At BO#1, cut all but 2" from the green-

white wire,

<

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

,\
<. ..

At BO#4, cut all but 8'' from the black-white

and brcwn- white wires.

o
-
S’

At RO#7

YAV AT R,

grommet AA for

s the

onnection later,

naag
pas
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HEATHRKIT

('s,iﬁ Also at BO#7, cut all but 4" from the red-
white wire, and all but 3" from the violet-
white wire,

(&L 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,

{
(W) 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
to a #10 terminal, an orange-white wire to a
#13 terminal, etc, Wires with two like color
stripes and a white background are in the 20
series numbers; a green- green- white wire would
go to a#25t uermma;, a blue-blue-white wire to

a #26 terminal, etc,

J
(\A Connect a 5" red wire from terminal 2 in

section 5C \JND) to 1ug 3 of the Power p1ug
(Ns).

91

E Use the short

terminal 11 in
the Power plug (NS).

@ /{ Connect a 3-1/2" brown-whit
S

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

Pass the other end through grommet AB

connection later, Pos1t1on as shown m
, Pictorial 14,

( Vs Connect one end of the long black-white wire

to terminal 10 in gection 1A (NS) Pass the

PN \L‘M’
other end through grommet AB for con-

nection 'Iafnr. DPogition as shovwn in Pictorial

aaTVAVi: at T - U AVAULL CAhT MIMANJ VVAL LR A ALLUL ika

14,
Y A et i f . .
(V) Connect a 3" red wire from terminal 2 in
section 3B (S-1) to terminal 2 in section1B
(.)/ Connect an 8" green-white wire from ter-
4 minal 15 in section 1B (S-1) to lug 2 of the

Mic connector (NS),

................ A2 e

() Connect a 2" white wire from terminal 9
in section 2C (S-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: e

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

109 AN

(8-2).

\V} Green-white to 1ug 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).
(1/3 Gray to terminal 8 in section 2C (S-1).

Connect the cable assembly wires from BO#2 as

follows:

(V,Z Two black—v...ive to pin 6 of the Power plug
(S-3). Be sure enough solder flows into the
Power plug pin to sclder all three wires,
After the connection has cooled, pull on each
of the wires from ingide the chasggis to see
that all are soldered,
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( zgf) Two brown-white to pin 7 of the Power plug

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

(i) ?:ither gray-white to pin 5 of the Power plug
S-1).

( ;’) The other gray-white to pin 8 of the Power
k 1)
ite to pin 4 of the Power plug
([ Blue-white to terminal 16 in section 5c
1

tnermaat 1 -

C ierminali 1 in section 5C

i

V) Check to see that all wires clear the screw
holeg in th

..... 1 the rear of the chassis near the
pPower and microphone connectors,

\/K ::UNOT cur
AT
N vd
[

6-32x1/4"
SCREW
o __/

Detail 148

( 3%/) Locate the output transformer (#51-55). Re-
ferring to Detail 14B, cut the indicated black
lead to 1-1/2'" and the red leaq 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 on the
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,

—_
<
N

Connect the output transformer leads as follows:
{ ;\ Qh ~aed a0k

\yy Short black to the solder lug at the trans-
former (NS).

(V) Long black to lug 2 of the Spkr socket (S-1).]
() Red to lug 3 of the Power plug (S-2).
(16 Blue ¢

O terminal P in section 4C (S-1).

nect the cable assembly wires from BO#3 as
. orm—

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

Minal

/) Green erminal 5 in section 5C (S-1),

(V{ Red to termindl 2 in section 5C (8-2).

|4
L e
-

({/)lOran e to terminal 3 in section 4B ('S-l)..

/ .
(‘L J Violet to terminal in section 4C (S-1),

SesaArahA

-3
ol

LY

(vi Blue to terminal 6 in tion 4C (S-1),

({ Connect the shield of +he i:

......... ¢ O uwie shielded cable
with the marked eng (red dot, stripe, or
tape) to lug 1 (S-3) and the inner lead to

lug 2 (S8) 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,

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

i

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

L=

sides, Do not bend the relay lugs, .

(Vé Strip 1/2" insulation from one end and 1/4"
insulation from the other end of a 2-1/2"
length of hookup wire, Pass the 1/2"
stripped end through lug 8 (5-2) 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#5tq .
the relav ag follawas St

=g e avaaUu WD,

(1) Yellow to 1u
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Detail 14C

() Connect the inner lead of the shielded
cable to lug 4 (S-1). The shield will be 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, )

() Yellow-white to lug 3 (S-1).

i

(Vi Violet-white to lug 2 (S-1).

( l‘)fBrown to lug 1 (S-1).

(Vi)) 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).

(\f) Connect the shield of both shielded cables

connected to the relay, to solder lug AC
(S-2).

(V’) Connect the free end of the wire coming
from terminal J in section 5A to lug 5 of
+tha waolaw (Q_1)
VA J.Ulﬂ-‘y \U-J.[.

(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:

(/) 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
to terminal 22 in section 5A (8-1).

-~k . [ ST RS, T IR S
HICCL UIC TWO reu wires exLeilding 1iroin

(v) Connect the brown-white wire
from grommet AB, coming from BO#8, to
terminal 11 in section 3A (S-2).

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

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

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

Y o s i fa 5
y) 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.
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NOTE: There are a number of empty holes in
the circuit board near tube sockets V13and V14,
which are not used in the 80-Meter version of
this Transceiver,

Refer to Pictorial 15 for the following steps,

(f/; 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 lug 3 (S-1).

(V; Connect the nooKup wire extending from
grommet AA, coming from terminal H in
section 4A, to lug Z (8-1).

Connect the cable assembly wires from BO#6 to
the Function switch as follows:

( /) Orange-white through lug 12 (S-2) tolug 1
3 (S-1). Use sleeving between the two lugs,

(I/)/Gray to lug 4 (S-1).

((’/f Blue-blue-white to lug 5 (S-1).

( J Green-white to lug 6 (S-1).

(\]) 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.

& (V‘) Connect one of the gray-white wires to lug

RED -
Dﬁr f%

YEL-YEL- P

ORG'WHT

8z
S‘:i‘

PICTORIAL 15

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 andj
see that all lugs are soldered, except the con-
trol solder lug,

1 7
(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 i
Page 32, ]




W\ \\V\ DIAL MouNnNG
M@w

LOW END OF DiAL

DIAL

>

3-46 X 174" SCREW : Detail 16A
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Refer to Detail 16A for the following steps, ( [/) Install the calibrated dial onthe dial mount-

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

L5,

(\) Slide the dial assembly ontothe VFOcapac-
v 1tor sna.tt Do not tighten the setscrew at

( ) Mount the pilot lamp sockets to the pilot
Iamp mounting bracket, using a 6-32 x

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,

1/4" screw, #6 lockwasher and a 6-32 nut, Set the chassis aside temporarily,
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Refer to Pictorial 16 for the following steps.
7

(\{) Place a soft cloth on the work area to pro-
tect the front panel from being scratched,

( ﬁ Locate the front panel and position it onthe
work area as shown,

(\ii) Install a 10 K control (#10-131) at the RF
Gain location, using two control nuts, a
control lockwasher, and a control flat
washer, Turn the first nut 5/16" onto the
control bushing before installing the con-
~trol, Position the control lugs as shown,

(v J Install the 500 K control with switch

¥ (#19-66) at the AF Gain location, Use a
control lockwasher, controlflat washer, and
a control nut, Positlon the control lugs as
shown,

0 i) Install the slide switch at the meter switch
¥ location, using 6-32 x 1/4" screws,
) Carefully unpack the meter (#407-99) from
between the meter terminais,
G ) Install the meter, using the lockwashers
Xg‘ and nuts supplied with the meter,

Refer to Detail 16B for the following steps.

) Mount the front panel to the chassis, using
\} a control flat washer and a control nut on

the Function switch. Do not tighten.

METER NUT@ %% —
METER LOCKWASHER

5 VAL (Wi
v METER SwiTCH
\' [
|
i !
(=
! &) conTRoL NuT
3 CONTROL FLAT WASHER
6-32 X 1/4” SCREW (é’

wr

PICTORIAL 16

\ its box, and remove the shorting wire from

@CONTROL LOCKWASHER /
AF GAIN
- / @CONTROL FLAT WASHER

FLAT WASHER CONTROL NUT
{\Q.EMETER ADJUST -
o V‘ """ VOX DELAY ]
2y o CONTROL Sy o® -
\% - .
|

\Wﬂ

™zl 1£M0
wvewll 1vo

( ) Install a 1 megohm control (#10-67) at the
VOX location, using a control solder lug,:
control flat washer and a control nut. Do’
not t1gnten the control nut Position the]
control lugs as shown, Be sure the solder:

lug cliears the VOX Delay hole next to the;
| control,

(1) Center the front panel properly with respect
to the Final Tune capacitor shait, and theﬁ

tighten the two control nuts,

Refer to Pictorial 17 for the following steps

(‘/ ) Connect the red-white wire coming from

lug 10 of the Function switch to lug 2 of the

S Meter Adj control (NS).

CONTROL NUT
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PICTORIAL 17

(l}'/) 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:

(N{ 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).

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

(}) 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

('Vi) Both red to lug 4 of the AF Gain control
(s-2).

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

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

ra
(\) Violet-violet-white to lug 1 of the VOX
control (8-1).

(/) 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 iug (S-1i) of the
VOX control, Connect the other end of this
w1re (0 1ug 0 OI tne VUA uelay CODT.I‘O].
(s-1).

Connect the free end of the 2-conductor shield-

ed cable extending from grommet AB to the

AF; ‘Gain control as follows:
5

(i/) Shield to lug 1 (S-1).
;A
()

PRV R

{ V Yellow to lug 3 (S-1).

Green to lug 2 (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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PICTORIAL 18 \
CHASSIS WIRING-TOP (,{) Connect a 2'" hookup wire from lug1 of pil

i
lamp socket PL1 (S-1) to 1 of pilot]

amare manlead DT O /Q 1)

Refer to Pictorial 18 for the following steps, lamp socket PL2 (S-1).
\ / 10 .
Connect the free ends of the cable assembly wires {”, €130, Connect a#kppuf disc capacitor b
coming from under the chassis as follows: tween lugs 1 (S-3) and 2 (NS) of coil L5,
. aniwa anldar Ine AR ia gnldarad ta 1ue 1
PUd U DUVAMVA & Sdded BT WUAAC A VW VY AMWE, &
Mf Red-white to lug 1 of the Meter switch (S-1). coil L5,

(Y] Yellow-yellow-white to lug 4 of the Meter (V)/Pass the free lead of the 100 ppf mica ca-

auritah (Q_1) pacitor, coming from the circuit hnard_:

, DWILCIL YW=1/e pevatos, Lol a2 Lal U2t
l/ through lug 1 of the VFO capacitor (S-2 )-
(..} Green-green-white to lug 3 of the Meter to lug 2 of coil L5 (NS). Be sure the leads;
“7 witch (S-1). are clear of the circuit board mounting
' screw, \
(Vp Loosely twist the black-white and the brown- -
white wires together { Oannee + tha fuoe laad of the 280 111:f mical
. ) L] \V’ N ULILET UL ulc 44 C©UT AU AU Ul ULV UVvV 'J-'J-L AALAL 4
bx capacitor, commg from the circuitboard, to;
(1) Brown-white to lug 2 of pilot lamp socket lug 2 of coil L5 (S-3). 1
i , (+ § C76, Connect 288~ uf disc capacitor from
(Yb Black-white to lug 2 of pilot lamp socket lug 1 of the Fmal "Tune capacitor (S-1) to
0 pL2 (8-1). solder lug AF (NS). }
(s / Connect a 2" hookup wire from lug 2 of the () C66, Connect a 88 £f disc capacitor from‘%
U Meter switch (S-1) to lug 1 of the Meter lug 2 of the Finad Tune capacitor (S-1) to
(s-1). solder lug AFV' -2). 4

(,)) Connect a 2-1/4" hookup wire from lug 5
V' of the Meter switch (S-1) to lug 2 of the - ( Twist lugs 3 and 4 of the Final Tune ca-.

Meter (S-1). pacitor 90 degrees.

({) Connect a 3" hookup wire from lug 6 of (4 )) Pass the free lead from the top of coil L4-
the Meter switch (S-1) to lug 1 of coil U through lug 4 (S-2) tolug 3 (S-1) of the Fmal
L5 (NS). Tune capacitor,
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wiring of the Trang er
1 connections are soldered,
wire clinnines or g

Q
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o
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and shake ou

si)ié.sﬁé's—: Tﬂére will be a 1000 puf capacitor
remaining. This capacitor is for use in loading

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

24T Nadspipraiigs U4

([/S 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;

AlRI*"rE A

INITIA

fore installing the tubes or pilot lamps, the
following resistance checks should be performed,
T+ . 2 o
AL S

: tance readings vary more
than +20% from those listed, refer to the In

-~ AL . o

*tion Of .the manual on

Set the controls and switches as indicated at

an
the top of the resi

vaat 3

an [ @ RPN |
ance Ch&xt. U OIlIECt tie

common test lead of an ohmmeter to the chassis
and make the checkslisted in the followine chart

A% AfalAaT walAT aal

Detail 18A

the AF Gain control knob setscrew should be
tightened against the flat of the shaft,

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

test lead, and the negative battery terminal is
connected to the negative (black) test lead, In
some 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
nlhhanls Aved mmcncemndlon dlon £ d Alaen o

CiITONn ULl UUJ.'J.'CCLI.y UIC 11I'SU1 L11C, !
Refer to Pictorial 19 (fold-out from Page 47)
for the locations of the test points,

Set the controls as foliows:

NOTE: The internal wiring of most ohmmeters FUNCTION Switch: OFF.

is such that the positive terminal of the ohm- Meter Switch: BIAS SET.

meter battery is connected to the positive (red) All other controls: Fully counterclockwise,
RESISTANCE CHART

TEST POINT RESISTANCE TEST POINT RESISTANCE

Power Plugpin1 |} 30 K@ 28 in section 1C /] 10 K®

Power Plug pin 2 z// 0Q .
Power Plug pin 3 50 KQ (10 KQ)*
Power Plug pin 4 Infinity
Power Plug pin 5 Infinity

Power Plug pin 6 Infinity

e e ‘{} Q\Rs

Power Plug pin 7

A
A in section 1C V| 200 © to 500

4

B in section 3B U] 250 KQ
f
3300

S,

C in section 1A Xl
A}

13 in section 1B V] 220

w
X
o
o I

Tube socket V4 pin 7 V'

\
—
(3]
(]
o)

Tube socket V5 pin 1 (/

Tube socket V5 pin 2

Do
Q
o
o~




T,

iy o,

'TEST POINT

RESISTANCE

TEST POINT RESISTANCE

Tube socket V6 pin 3 v
Tube socket V9 pin %
Tube socket V12 pin 8
Tube socket V12 pin 6 (/

Tube socket V1 pin 9

Tube socket V10 pin J,v;
Tube socket V2 pin 9 v

6 in section 4C L

9 in sectionw 2C \f
Mic #1
{

Mic #2 V
.

16 in section 5C \/

— (:_A?

Set the FUNCTION swi
Tube socket V10 pin %/

Tube socket V2 pin 9 /

TATTRT/ T T

75 KQ

1.25 megohm
40 KQ (20 KQ)*
120 @

1 to 2 megohm (adjusts
w1th MIC GAIN control)

2 megohm
20 megohm

0 to 1 megohm (adjusts
with VOX control)

20 KQ

10 megohms minimum
20 megohm

Infinity with AF GAIN
switch "in," 50 KQ (10

KQ)* with AF GAIN
switch "out,"

tch to PTT.
}’) Q

20 megohm
0Q

20 megohm

*With OPTIONAL resistors installed,

Inot attempt to measure the

Tube socket V10 pin 1 %egohm

_ /7
Tube socket V2 pin 9 [0 @

9 in section 2C }( 0 to 20 KQ (adjust with

/ | TUNE LEVEL control)

Mic #2 // 0Q

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

NOTE: Use the OHMS x 100 scale, Just touch the

test point and note that the S mett.ar deflects; do
r n

13 in section 1B

[Set 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,

Meter deflects (opposite
direction)

25 in section 5C

Set the FUNCTION swii{:}ch to OFF.

SPKR jack Vijo.aa
{
§
RELAY jack \/ Infinity, thenpressrelay |
HoroQ ;
ANT jack \ / 0.4 Q, then press relay ;
™ Jfor 10 KQ {
RCVR jack v Jo Q

4= T

15 KQ, then press relay !
for 0 Q

0 to 10 K@ (adjusts with
RF GAIN control) then .

3 in section 4B /
[
i/ lpress reldy 100 Ko

This completes the Initial Tests. If all resistance
readings were in agreement with the chart (or

within 120%) install the tubes in their proper

sockets, and the pilot
sockets See P1ctor1a1

lamps in the pilot lamp

19 (fold-out from Page

47). Pos1t1on pilot lamp socket PL1 so the lamp

clears the meter,

CAUTION: When mstalhng the tubes, support the
circuit board from underneath w1tn a finger to
prevent circuit board damage,




. ——

T ——
{

P M A p—

i
|
k
!
l

s _ 7
&= o Fage

e ———————

POWER SUPPLY
o Trananciver ig degioned and wired to on. LEATL LID_29 D ER SLIPDPLY .
AT 2 ACRAUTVTATUL 40 MUDARlitW CWald Wraa U W v JUMmss J O S B OB e § G/ UV BmiS Wws 5w
erate with the Heath Model HP-13 (12 V DC) '
Power Supply, and the Model HP-.23 (120 V AC) Referring to Fioure 1B wire the oetal socket
Je ~ W - - i’ |-k v o aa\vy -vv-v-'- -.-b LR S ‘.u’ VAL O WAL VWLl DVUVACL
Power Supply. (with cap) of the Transceiver to the Power Supply
cable as follows: ’

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:

% 250\ s oAl
AN \ B+ 3 \,-57
T N wrt | 1 BN IN-LINE .
BN NEFuse_
B-C+ | [GrRN
POWER SUPPLY Zmn =130V
CABLE SND  [BlaS
7 FUSE

Figure 1A
SOCKET CABLE WIRE COLOR
PIN#
1 Green - Bias (-130 V)
2 White and Brown - Ground
(B-, C+)
" 3. Orange - B+ (250 V low tap)
4 Yellow - B+ (800 V)
5 Blue - Switch
6 Red - Filament (12 V DC)
7 Black - Filament (ground)
8 In-line fuse lead

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

~ )
e E.L.l.‘!_-.. nEn AT
. 0 l
CA% Gio &6 ) %‘] |
403

MORG 3 %%ﬁgﬂ‘mw |
X9\ B30V S S i) comMoN ol
AR |

B=.
POWER SUPPLY =130V
CABLE BlA

Figure 1B

SOCKET CABLE WIRE COLOR

PIN#

Green - Bias (-130 V)
White - Ground (B-, C+)
Orange - B+ (250 V low tap)
Yellow - B+ (800 V)

Blue - Switch

Dad Tilnmanant 19 Y7 A
NCG ~ FLalliClv (14 v au

A
]
Black - Filament common

{19 Xr A\
\la vV ov)

8 Brown - Switch

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

HEATH HP-20 POWER SUPPLY

T OO

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 plug, 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,



4000

2, Install a 486 2 4 to 7 watt resistor and a
10 K 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,

—
%/

i/////ﬁ

Figure 2

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).

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 Transceiver or the
Power Supply will turn the POWer S ply
Off, The switch of the Power Sunnl h

=§’
g1

Transceiver FUNCTION switch to sw1tch 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

Connect the octal socket with cap to th

e
ﬁhnf\“d “g t

ceiver end of the power cable according to Fig-
ure 1,

Connect anoctal plug with cap to the Power. Supply
end of the power cable ag follows:

PLUG PIN# CABLE WIRE COLOR

Whlte (S 1)
Orange (S-1)
Yellow (S-1)
Red (S-1)
No connection

Blue and Black (S-2)
Brown (S-1)

O T D U o O D)=

"esistors mentioned
it, These resistors
arits supplier,

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

10 K@ 7 to 10 watt resistor at the OP-

TIONAL locations in section 4A of the cir-
cuit bnard Thesge registors should be

;T2 A vUa W (=13 S0LV4 10

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

vasl AL R

1/2" of sleeving on each lead,

3. Install the short OPTIONAL jumper at V in

section 4A of the circuit board,
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Figure 3

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

turn the Power Supply On and Off, This modifi-

cation does not alter the Power Supply circuit

CAlIUNL LUTs 120 4t 4A Ta MRS Viaviuav

for use with other equipment, Refer to F1gure 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

relay {S-l) to solderl lugX \D-o,. This

wire must be flexible enough to permit

 Tan
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-
fnnfnrv Pogition thig wiw: away from the

atlallis daad iii wiC

other wires to permit free operation of the
relay,

aee Texon

of the

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

leads, S
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-
portant, such as in mobile use, about 1 ampere
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

Hnn cireuit bo 'lr\novrl r‘nhhnnf one

TRIANT VWAL T WiLViepes

grommet AA and along the cable assemblyto

Connect the wire end to lug 3 of

N JaziaT vy aa T Taaln W0 4

tha rolav
e re.ay.

the relay, with the yellow-white wire of
the -m:\'lav With the w:\‘lav wired in this

WiT aTa

manner, bleeder current wﬂlﬂow only when
the Tra_p_qpmvpr 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 'pract1ca1

MENT A

@

ALIG

o+
o
g
[%
[¢]
o+
Qo
=
[y
©

(fold-out from Page 47)

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.

TATTRTZACMITAARY o

FUNU 1L .I.UJN le[bIl U.l‘ .l‘o
Using an ohmmeter, make the following re-
sistance checks at the Power plug:

Pin 1: 30 KQ

Pin 3: 50 K@ (10 KQ when using OPTIONAL

resistors)
Pin 4: Infinity

GAIN, and TUNE

D ADJUST

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,

-with the following possible exception: I the

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

PR o mcn we e Tdh o am b

will provide the proper screen voltage to tubes

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

sistors mentioned below are not auppucd in the
kit, These resistors can be obtained from a

Ianal manta caimnlian
avvas pa.l. v 5\4111}1.101 .

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 jumper 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,

i ow

If any of these res1stance readings vary more
than +20%, refer to the In Case Of Difficulty

<V /0

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  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,

E
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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 proceeding,
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

annlrat

socket 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 with the VFO. Stat1ons should be heard

.‘2

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

[ RS- 1A0) g £ 01 I 1agliT O

meter reading, Use tia—ghort end of the
alignment tool for the top slug, and thelong

end of the alignment tool for the bottom slug,

When passing the long end of the alignment
tool through the top slug toreachthe bottom
slug, be careful notto disturb the adjustment

of the top slug, o

Repeat the adjustment of T3 for the higheét
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 whichtocheckthe dial
calibration with two different types of receivers,
Use the method that applies to the type of re-
ceiver available, ’

CALIBRATION WITH A STANDARD AM BROAD-

CAST RECEIVER

i,

6.

Connect one end of a short wire tothe antenna
terminal of the receiver. Place the other end

of this wire near tube V14 in the Trans-
ceiver,

Set the receiver dial to. }4§5 kc and the
Vl.‘UCllaJ.IO/Yb 16 f'(!fv

Set the FUNCTION switch to PTT andallow.

the Transceiver to warm up.

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,

If this portion of the AM band has too much
noise, set the receiver dial at ].,695’kc and
the Transce1ver dial at 407 Then repeat the
adjustment of L5, Trimmer C131B neednot
be adjusted at this time,

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

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,

Temporarily remove V5, the 12BY7 tube.

Turn the FUNCTION switch to TUNE and
allow the Transceiver to warm up.

159 Gin

J¥me
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4, Set the dials of the receiver and Transceiver
to 279 megacycles, The receiver should be

operated in the CW mode,

5. Adjust coil L5 until the Transceiver signal
is heard in the amateur receiver speaker
Check the VFO dial calibration by setting
the dials of both the receiver and Tran-
u—uver Il.I'bl. I.O ))"O Iuegapypwb d.l.lu I-l.lel.l I.U
M megacycles The calibration should
‘check near these points, and any dial
varlatlons should be corrected by adjust-
ing coil L5 at yo megacycles and C131B

(the trimmer on the VFO variable capac-
w) o

FIps AAY nla
|.U 7 al.].\l u;csa\/yp‘.ca.

6. Turn the FUNCTION switch to OFF.

CRYSTAL CALIBRATOR CHECK OF VFODIAL
SETTINGS

The preceding adjusiments 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 as an
accessory . with the Transceiver, The Crystal
Calibrator accuracy should be checked agamst
WWV by using a receiver other than the one in
the Transceiver to set the calibrator at 5, 10,

B sanmvaneent Ao

i 15 megacycles,

0
1. Plug the Crystal Calibrator into the cali-
brator socket of the Transceiver,

2 With the antenna nlucceed intothe ANT socket

* VY AUAL WIT QLTI PAUERTW A1I0U WAL 4247 & DUwarv Ly

place the FUNCTION switch in the PTT posi-
tion. and the Meter gwitch in the OPERATE

LLUII’ AAiUA WU LVALLOC A AR

TUNE position,

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

~f the 17“‘(\ dial O

Ui Wi 4 \J iaa

o
variations should be corrected b
coil L5 at ano'antm'lnq an

T g U AsaT AV jval

Fh

trimmer on the VFO variable
4 mecacveles. Repeat until t he diale

SRV AT HARV VAT S, cpeat Wit A L11

with the calibrator signals.
5. Turn the FUNCTION switch to OFF.
TRANSMITTER ALIGNMENT

BIAS SETTING

1. Connect the dummy load to the ANT socket.

2. Remove V5, the 12BYT7 tube,

3. Set the FUNCTION switch to TUNE and the
Meter switch to RIAS SET.

4, 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.

5. Turn the FUNCTION switch OFF, and re-
place V5, the 12BYT7 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,

J. s

2, With the VFO dial set to 3.8, place the
FUNCTION switch in the TUNE position
and the Meter switch to TUNE-OPERATE.
The voltmeter should indicate some output,

3. Adjust the FINAL TUNE control for maxi-

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

NHRTTN
uu-,'l.cl. 501—:3 dJJUVU DU, d.ujubl. I.l.l.U bm n

NULL control to drop the level to S9,

4, Adjust both slugs of

» inAdinatin
T Inaitalion,

ransformer T2 for
P o o

mawvimiimnm mata
“ A1IQANALA1IILALL A1AITLT

1. Press the PTT switch, or ground lug #2 of
the MIC eocket with a qhnrf wire. and adiust

=2l aValils SUNVALTL 1th a2 short 24 Ty iR QRGNS

the CARRIER NULL control for a minimum

gignal indication on the tegt meter

2, Using the long end of the alignment t
adjust the bottom slug of transformer
to the bottom of its travel (clockwise from

the top of the chassis). R
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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

man m mamdumteamssnan el avea el Sen 32 o e
fUl.' a lilliiuiil Slgilal uiuicallon,

NOTE: The signal level should now become
quite low, and if a VTVM 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 wiil be a dip to a minimum
ind1cat10n Ad]ust the slug for the mini-

mum \u.lp} mulcauon

6. Readjust the CARRIER NULL control and the

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

chassis,

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.

F!l‘ I_ ASSEIIIBLI
FIXED STATION-MOBILE CONSIDERATIONS the microphone can be lifted up and out, or
i i ; ; o the microphone can be pulled toward the
Before installing the Transceiver inthe cabinet, front and out, Use 6-32 x 1/4" screws, #6

determine whether it will be used for fixed
station or mobile operat1on or both, For fixed
station use only, perform the steps under Fixed
Station Installation; for mobile use only, per-

form the steps under Mobile Installation, If you

plan to use the Transceiver alternately in fixed

station and mgbhile ingtallations. verform the

Una, MCLiUL L Uil
steps in both sections,

Refer to Pictorial 20 for the following steps.

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

0-3
THUMBNUT
10-32
SHOULDER

spACER

SPACET

/
PICTORIAL 20 S

#10 LOCKWASHER

&%
’@_@ 6-32 NUT

# 6 LOCKWASHER

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,

( l/} 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,

@ ,
» g OPTIONAL
E 6-32 X 3/8" SCREW I CocaTion
FOR MIC
/ mﬂmﬁ\ °| \\ cLIP,
— £, MEDIUM :
10-32 X 5/8" &
/@\ 22 RgBBTER\@

é\
't\’ LwALnvvMornon -~
~i X g-32 NV/
gt
% LARGE RUBBER FOOT

U nnnnnnnnnnnnnn

R
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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-

there are two

WITL T Ka T v

i mrafarrad

the-dash luubuuxus 1S prciciicy,
holes near the. center on each side of the cabi-

net which can be used for ““""“""“0' For floor

mounting, the holes at the rear on each side of
Lo nahinet can be used. Choose the holes that

UIE CauiliTl vall T UuoTw, wavus Wi 10T S

will provide best balance for your installa-

tion,

gimbal bracket hardware in the
de01ded upon, Use 10-32 x
#10 lockwashers, 10-32

ers, and 10-32 thumbnuts.

Figure 4A

Flgure 4B

i

(.)f 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, Pull on the wire until
the rubber foot is properly seated in the
hole,

( ) Slide the

== iyl

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

following steps before mountmg the Trans-

ceiver in the ca

( ) 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, #6lockwashers,

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.

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

#6 x 1/4" sheet metal screws, four in the

back and two in the bottom,

If the Heath Crystal Calibrator is used,

. R Ry - -
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 .
/ﬁ‘ " \
5?'5 #6 LOCKWASHER

} #g FIBER SHOULDER
= WA SHER

ZJANGLE BRACKET
N7

6 FIBER FLAT WASHER

4 G //
#6x1/a © © © % fr / .
sreer N e N\ DL,
PICTORIAL 21 \—// Detail 21A
SETSCREW TO
SOLDER GROUND @ MICROPHONE
MICROPHONE

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 lead from
being opened when the microphone button is
releaseu thus permitting VOX operation with
the Transce1ver When wired in this manner the

[ Py ey e | Prape W N Y

b"VV'].Lb.ll U]. uu-.' H1Cr Up.[lUHU wul dacludlLe ule I'Uldy
of the Transceiver for PTT operation.

FIXED §

.

TATION

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

+1
Because the

/ LEAD TO SPRING

\_SOLDER SHIELD
[s,_vé;ré:” LEAD TO SPRING

ADD FOR VOXy, e i

N‘i‘“‘“)\w AUDIO
(SHIELD)GROUND

n‘\l\/\ SWITCH

1O
GROUND

PICTORIAL 22

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

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

nection to the Transce1ver at one of the cabinet
mounting screws,

nna fed by RG-58 or RG-59 cable,
1nverted ! Vee ' type antenna fed with coax
2able will work very well Wi th the Transceiver,
Other types of antennas using high 1mpedance
end-feeding, off-center "“ec‘rng, openwire lines,

y i
or 300 Q twin lead, can be used if an antenna

]
"$

C')
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kTO ANT

TRANSCEIVER

SPEAKER

PR~ B o o]

coupler is used between the antenna and Trans-
ce1ver The antenna used must provide a low

CITTITY J—— Mesmancem alee

oDWIL \Stanamg wave I'dl.l()} to the Ll.dusbcl.vcx
for successful operation, Lightning arrestors on

+tha antanna an mirat Tha antanna muat

uic Qalllvililia ai C a-

be grounded, andthe Transceiver shouldbe taken

when a lightning storm is near

11Ul 4 MU CQUILTILLIIA  L1iuph

Aff tha ain
ViL ‘tllc Qasr

The FINAL TUNE knob should peak near the cen-
ter third of rotation with a properly matched an-
tenna, Do not use an antenna that wil not tune

through a ''peak' in TUNE. Connect a SWR bridge
t

1e antenna and make gure the SWR ig helow

.5 to 1, Power for operating the bridge may be
btained by carrier output in the TUNE position

of th FUNCTION sw1tch

ot

se an 8% speaker capable of handling one watt

1udio nower
a10 power,

Three typical installations are shownin Figures
5 6, and 7, Figure 5 shows a basic hookup
suitable 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,

| TO ANT

e

12vDC
OR
120VAC

fanwen
ruvwen

SUPPLY

7~ A "!“'A\Y PECI.

L IUIN. nememoer Uldl. one siae o1 uie l'.!aA.l.
RELAY socket in the Transceiver is connected

FSEL T SR o o} SRR . SR e meal A camd Lam e
1o uw uld-ssxs. lllel ELUIE I.L Snoula not pe coii-

nected to 120 volt AC lmes for relay switch-

2o ar T 1A
ing, The AC voltage couldcause the Transceiver

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

£
of an AC external relay

~ AL .

mi. it~
ine S'v'v'xbuh;us Clrcult

must be 1solated from the Transceiver

-l
o) -
o
S
%
4
S
-

—t
Bk
-+

[~}
Omw
®

5 Q.
[=
1)
[l

gure 7 shows a setup incorporating a linear
p11f1er which does not have a built-in relay,
When uging 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
120
VAC

RFI AV RCVR

SPKR / AN1/

POWER

LINEAR AMPE WIiTH

RELAY BUILT IN

o

ANT

NS
Y7

INPUT RELAY A

v‘%’c
111
HI
Hl
J s ]

RELAY CONTROL CABLE

ﬂl SUPPLY

COAX JUMPER

Figure 6

.
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cables,

controls,

Qi AT vRha

ﬁﬂlv tuned

Ao -

Qv il

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 startmg holes

~ o

for these screws should be made with a 9/64"
drill, being careful not to drill into existing wir-
ing or instruments, Keep all Trangceiver cables
clear of the automobile pedals and control

Any cables that have to go through the fire wall
will usually fit through existing grommets, If 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 sure toleave enough extra cable sothe Trans-
ceiver can be removed from the gimbal bracket
and operated, to permit adjusting the rear apron

Mount the antenna according to the manufactur-

er'e instructiong. Be sure tomake a eood eround
AAAN Vh VAN VANTAANT ~

LWalianl a4 fUVM gi Uliliu

nhandp

connection between the shield of the coax cable

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

CRRELTdddan W vy

~h U=

quency antennas W1th loading coils must be care-
a small

in antenna
ant a

Taala

length changes“ wthe SWR cons1derab1y The fre-

quency .range of whip antennag on 75 meters is

usually only about 25 ke; beyond this range
loading becomes difficult or impossible with-
out readjusting the antenna,
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120
MIC FINAL EXT RCVR VAC
GAIN BIAS RELAY 11
TUNE SPKR / ANT POWER \®
\ LEVEL , /
\ / /
“’ AN \ I {1/ /S /S / H’
oS b b 284
o + "~ >
IH K%j as ME o owm 5220 % m
pp e
! N—N——m~
LINEAR WITHOUT RELAY “ E TRAN SCEIVER ﬁ@g [ ] l_JL___
T
POWER
‘ sUPPLY
e B —
T - 2 2 |
OUTPUT INPUT @ @ SPEAKER? I ]{-—_,_:;F |
COAX J)
TRANSFORMER | %DHSC Figure 7
> p COAX
© COAX
«d  RELAY

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 ingide 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 parts 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 nronerlvmatched antenna

vasaa WM Ul a UriAvaUaa AVEE R A UNTE &Y ARIAAVUAET A CMAELVTREAAG,

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

- aNius

The Heath Mobile Speaker can be used for

installation in an automob1le, or a car radio

Connect the cables and mount the Transceiver

in the gimbal bracket, Position as desired and
tighten the thumbnuts, "

IOOO MUF
SCLDER LUG

SHIELD

COAX
CABLE

1000 LILF

< \‘ﬂl\
\
]
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
factory operation, Figure 9 shows a number of necessary to obtain the desired results, 4

CAUTIO N =

THE VOL TAGE REGULATOR SHOWN IS ONLY REPRESENTATIVE,

BATTERY, ARMATURE AND FIiELD CONNECTIONS MAY NOT BE IN
ISIDE VIEW OF | ORDER INDICATED. DO NOT BYPASS FIELD WINDING WITHOUT A
MOUNTING PLATE ‘B RESISTOR iIN SERIES. CHECK TERMINAL LOCATION CAREFULLY.
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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
tooether in ﬁ'nnnnnny, it ig not necessary to

VpTaatl aTaan ans 2al/V LAaTUT WO oL

"'zero" the receiver frequency with the trans-
mitter, Therefore, care must be taken that the
VFO dial is not d1sturbed 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, Asthe operator talks, the meter
should deflect a couple 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 display of trans-
mitter output, ; 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 Trangmitter in peak operating cg

dition, 1t should be ad]usted periodically as di

rpnfpd in the Alummpnf section of the mamml

The BIAS control should be adjusted as directed
in the Alignment instructions, The BIAS con-

trol settmg should be checked and adjusted as
necessary whenever power supplies are changed.

checked and adjugted anytime by observing the
meter in the BIAS SET position when the P’I‘T
button is pressed, with no modulation,

VOX

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, since the 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 obtainedfor 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-

IN CASE OF

1. Recheck the wiring, Trace each lead in

anlarad nannail Aan tha DintAarial ag it ig
CCOYEG pPeiCiy Ol wiC riCidfiar as 1t 1S

checked It is frequently helpful to have a

eck ynuv wor Qomanne who iga nnt

friend ¢ wrir
iY VOrx, someone wiois not

AT Lav \ulvv

familiar with the unit may notice something

function properly due to poor connections
and soldermg, Therefore many troubles
can be eliminated by reheatmg 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.

4, Check the tubes with a tube tester or by
el cid Sdaedd non ~f dexlans P b cmvea s dwema o
PUMDSLILULLIUIL Ul LUPED Ul Wl salllc Lypes

and known to be good,

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 tunmg considerably Better antennas
with loading coils have hmher "Q'" and sharper
tuning, Follow the antenna manufacturer's in-
structions carefully to obtain proper adjustment,

Q)

AL CALIBRATION

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 ends or other
xr hﬂ

faraion attar whi
ioreign matier winict

wiring,

wmn
llxyu

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

an located and a Vn'lfmnfnr ig available

AL VavlaialTila QDearnrity

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

age readings were taken with an 11 meg-
ohm input vacuum tube voltmeter, 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 gide, A
break will appear as a hair-line crack in the
foil,
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TROUBLESHOOTING CHART

TRANSMITTER DIFFICULTIES

POSSIBLE CAUSE

CARRIER NULL control changes 1. FUNCTION switch in TUNE position, in-
carrier level, 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, 1, MIC GAIN control set too high,
especially on peaks. 2. Faulty m1crophone cable or connections,
3. Receiver cutoff bias line partially 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 control 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

T Nt s W 48w

Receiver saqueals and oscillates
with no antenna connected,

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

2, Unit is transmitting,
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GENERAL DIFFICULTIES

POSSIBLE CAUSE

No output from VFO, V14,

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, Improper 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,
1, Wrong or faulty tube in socket V13 or V14,

IRCUIT D

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,

ESCRIPTIO

¢

TRANSMITTER SECTION

MICROPHONE AMPLIFIER V1A

Voice signals from the microphone are coupled
through capacitor Cl12 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 ViB. 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 V1B and a number of other
transmitter stages,
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BALANCED MODULATOR

When the audio signal from V1B and the RF

signal from carrier oscillator V11B is applied

to the 4-diode balanced modulator, two dif-

foran encieg are prnrlnnnﬂ ’T‘l’ne v1n_o‘-

type balanced modulator uses diodes CR1 through

~avia,

uencies oQuced, 1111 ru

frequ

c
frequencies; the other signal is fhe d.i_f rence
between the audlo andcarrier
signals are the upper and
The carrier signal is applied a.c ss the modu-
lator diode ring in a balancedcir t consisting
of one winding of transformer T1 oanacltors
C1 and C2, resistors R3 and R4, andthe Carrier
Null controle The Carrier Null control isusedto
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 wvoltage is used to unbalance the modulator
to provide a steady output signal for 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
Hfilter 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 vn'l'l-nrrn is lmpwneanrl on the ALC {‘;I"fn-

matic level control) line, which is also used to
control the cain in a nnm'hn-h of other trans-

il DA ais 11028880 - & et a

mitter stages to prevent overloading, Overload-
ing can be detected by observing the action of

AT Al Ve Ll § =Tl =15 U2

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 hmh 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 fro
the other is the VFO (variable frequency oscil-
lator) signal from V13 and V14, through 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 whenreceiving, 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 abandpass 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 V7 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

foil strip on the circuit board, This strip is by-

passed at its ends by capacitor C61 and C71 to

suppress VHF oscillationg, r"athuuc resistor

R71 is a meter shunt for surmg cathode

current when the meter gw

Lullcelll vadload Wil

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 R77T to
increase the grid bias to cut off the final tubes,

AUTOMATIC LEVEL CONTROL

i i hyy +iils
No grid current is drawn by tub

in normal linear operation; however, when

hlg‘h“*‘ than normal gri is appucu, gr id

current will flow and change the 1as voltage,
orrid
6 A

&
i
<

[4)]
[

This hicher-than-normal

his higher 1-normal

by too much audio signal, makes

r'hnno'n at an audio rate Thic v

32
Cilallg avr adr aullalL aw, aals vVa

.)'
voltage is coupled through capacitor C75 to
diode D70, which rectifies the signal
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the DC negat1ve ALC voltage, which is applied
to V2A V4 and V5, Registors R78 and R79Q

and Resistors R78 and RT9,
along with capac1tor C74, filter this voltage
and provide the proper 1'1me 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,

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 14
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

SWltChan between transmlttm and rece iving
is done by the relay, Section A of the relay
switches the antenna, and section C switches the

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 equipment,
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 Vi0, 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 amplified by relay
41‘1‘1‘911116‘1" vaD which Opercu.eb the rEJ.ay. Ca-
pacitor C105 and resistor R107 form a delay
network that establishes the time the relay

stays closed after being tripped, The length
m th

dh e of the VOX
of time is deter Qa oy Setiing

Delay control,
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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 a portion
of the audio signal from AF output stage V12A,
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 signals cancel each other, preventing the
speaker from tripping the VOX circuit, Speaking
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 V2B.

RECEIVER SECTION

- -—

RADIO FREQUENCY AMPLIFIER VEA

B
w

RECEIVER MIXER V8B

The incoming signal is connected to RF ampli-
fier V8A through coil L3, The amplified signal
from V8A is then coupled through coil L2 to

Trom

receiver mixer V8B. During receiving, cutofl
bias is removed in the receiver sectiontopermit

—~ e ron TO and WIOA &~ ~vvnwatd h
Lubt:b VOA VOD, VU, allu vian LU upclr d.!-e, VrsA

is controlled by b1as from the AVC (automatic

111111 i+ AU 304 thn

111n1n i

ﬂ)

volume contr ux} \,u.\,uu. £Hve 1 ulc 1."C vel 1S
similar to ALC in the transmitter, in that it
maintains a constant receiver outpt t (gain)
even though the incoming signal level m y vary
arnaidorahly The pitaff vnltace on the au l.pe

CULIDAUT L ALY s 4 28T LULULL VULt Uil wav

is controlled by section C of the relay,

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 V11A AND AUDIO FRE-
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 mlxmg action takes place in VllA,

resu1t1ng m an output Slglld.l wnl(,n lb ule uuler-
ence frequency of these two signals: an audio

audio blglldl to pass thr ngu to guupluler'

V12B. The output from VI12B 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 throuch regictor R1928 and panacnitar C128

AL i MIAUMEIL LTDAD WL AVA LU Qv Uapavitul waay,

The diodes and capacitor C129 form a voltage

doubler, producing a negative DC voltage pro-

port1onal to the signal strength Full AVC volt-
age ig applied to the grid of receiver RF ampli-

f1er V8A to prevent overloading 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 C88gives

ala 1 00
a slow AVC release time. Resistors R80, R122,

R123, and R124, with capacitor C123, d1v1de

3 " 10O A PR |
the AVC vcltage applied to V9 and an and

provide decoupling., To provide delayed AVC,

blemn madle A . OXTH ﬂh
resistor R123 is returned to the cathode of V12B

rather than to ground, This balances the AVC
voltage {(caused by noise when no signal is being
as

UID“SU
all pOS1t1ve voltage to improve

- E

ViZA are fed to
utput transformer
T4. To provide maximum intelligibility, the fre-
quency response of the output stage is limited
+tn tha wnina frnaminnass nanea PR e .Y

LW wIT VULILT LICT{ucliVy Iallgc uy a Ellalp Cuiolil,
high frequency, degenerative feedback loop H1gh
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 gionale at the orid of

TR Y Skl FlilE LVADT Dapiitial AV WIT glriu Ul

VIZB. Capacitor C120 is a lowfrequency bypass

to grQl_l_nd_, and capacitor C127 serves ag a

oA A Ua

parasitic oscillation suppressor,

CARRIER OSCILLATOR

Carrier oscillator V11B supplies an RF signal to
the balanced modulator, and a heterodyning sig-
nal to product detector Vii1A. Tube V11Bis 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 Ci34, 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 Ci41, The
filter circuit separates the VFO frequencies
from the IF and RF signals also present at

this point, thus stopping signal leakthrough

3 ~311 Sam bl
which would cause spurious oscillation in the
IF stages,

ACCESSORY CRYSTAL CALIBRATOR

The accessory plug-in crystal calibrator is
turned on by pulling out the knob of the AF
Gain control, The calibrator filament circuit
is grounded internally to the calibrator chagsis,
For this reason, the calibrator chassis must
not be qrounded 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-paraiiel arrangement that balances thefila-
ment voltage without wasting power in dropping
resistors. This filament arrangement allows the
use of both 6 volt and 12 volt filament tubes in
the Transceiver design, The filaments of RF
power amp11f1ers V6 and V7 are isolated by

choke RFC60 to prevent RF energy 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
a,nd, 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 Department is 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 consuitants to
help you, Please use this outline:

1, Before writing, fully investigate each of the
hints and suggestions listed in this manual
under In Case Of D1ff1culty Possibly it
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3. Report fully on the results obtained when

. fnqhng the unit initiallv and when fnlln\mng

Vaal \issar adiaraiiaay

the suggestions under In Case Of Dif-

ficulty, Be as specific as possible and

1nclude voltage readmgs if test equipment is
available,

4, Identify the kit um|

urc hase if ava1l bl . Also

ate of fhp kit assembly manual, (Da

bottom of Page 1,)
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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 Centers is also available in some areas and
often will be your fastest, most efficient method

of obtaining service for your HEATHKIT equip-
ment, Although charges for local service are

gonanalle ansasamhat hivhandhan fa0 G - TY > 14

pllicli aliy oSvilc wilat 111511C1 Widil 1L La.\,LUL y SCL Ve~
1ce the amount of increase is usually offset

d-ln trnananantati arha 7 0] Aa1ld naw if
uy e il aliopuls tauion caar 5!: yuu woulG pay i

you elected to return your kit to the Heath

all kits, whether purchased through a dealer
or d1rectly from Heath Company; however, it
will be necessary that you verify the purchase
date of your Kkit,
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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

returned NOT r epau ed,

: “egaraing modification of
HEATHKIT e uipment for special applications,
it is suggesiea iat  you refer to any one
or more of the many publications that are avail-

ahla Aan a1l nhaasa Af alantranisa Thaw aan ha
QAAT Vil Add MLAPDTO Ui vaTuui viIALD, 110y vaill o

obtained at or through your local library, as

woll ag at most electronic couinment atores
LA T s “v ARAVIMT L WAL VL VLAV, \t“u‘yl‘lcl“- PLUL Ua

Although the Heath Company sincerely welcom

all comments and qnnmrnqhnnq, it would be im-

TRLALLITAALD QRdsi DuppTetalil Vi A RST daaa=

possible to design, test, evaluate and assume
resnongihility for nrnnnqnd circnit chances for

Lo e arsaadl) aVA pA VpUSTRR LALTURRAL LilddigTes AVE

spec1a1 purposes. Therefore such modifications
must be made at the d1qr-rphnn of the kit builder

€ 1llati 2T R R AV L AR AL RRAARES,

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 si‘Oul
carefully followed,

re-
31
3]

a

WARNING: Before returningthe Transceiver for
service, install all tubes, If used, the crystal
calibrator must be removed and wrapped sep-
arately, Mount the chassis in the cabinet using
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 somark
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 sh1pment

_
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