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YOUR HEATHKIT 90-DAY LIMITED WARRANTY

Consumer Protection Plan for Heathkit Consumer Products

Welcome to the Heath family. We belleve you will enjoy assembling your kit and will be pieased with its
performance. Please read this Consumer Protection Plan carefully. It is a "LIMITED WARRANTY" as
defined in the U.S. Consumer Product Warranty and Federal Trade Commission Improvement Act. This
warranty gives you specific legal rights.-and you may also have other rights which vary from state to state.

Heath’s Responsibility

PARTS — Replacements for factory defective parts will be supplied free for 80 days from date of purchase. Replacement parts are
warranted for the remaining portion of the original warranty period, You can obtain warranty parts direct from Heath Company by writing
or telephoning us at (616) 882-3571. And we will pay shipping charges to get those paris 1o you . . . anywhere in the world.

SERVICE LABOR — For a period of 90 days from the date of purchase, any malfunction caused by defective parts or eror in design will

by
be corrected at no charge 1o you. You must deliver the unit at your expense 1o the Heath factory. any Heathkit Electronic Center (units of
Veritechnology Electronics Corporation), or any of our authorized overseas distributors.

TECHNICAL CONSULTATION — You will receive free consultation on any problem you might encounter in the assembly oruse of your
Heathkit product. Just drop us a line or give us a call. Sorry, we cannot accept collect calls.

NOT COVERED — The correction of assembly errors, adjustments, calibration, and damage due to misuse, abuse. or negligence are
not covered by the warranty. Use of corrosive solder and/or the unauthorized modification of the product or of any furnished componen.
will void this warranty in its entirety. This warranty does not include reimb ment far i ience. loss of use, customar assembly,
set-up time. or unauthorized service.

This warranty covers only Heath products and is not extended to other equipment or components that a customer uses in conjunction with
our products.

SUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE REMEDY OF THE CUSTOMER AND THERE SHALL BE NO LIABILITY
ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT
LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE.

Some states do not aliow the exclusion or limitation of incidental or consequential damages. so the above limitation or exclusion may not
apply to you.
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Owner’s Responsibility
EFFECTIVE WARRANTY DATE — Warranty begins on the date of first consumer purchase. You must supply a copy of your proof of
purchase when you request warranty sefvice or parts.
ASSEMBLY — Before seeking warranty service, you should complete the assembly by caretully following the manual instructions.
Heathkit service agencies cannot complete assembly and adjustments that are customer’s respansibility.
ACCESSORY EQUIPMENT — Performance malfunctions involving other non-Heath accessory equipment. (antennas, audio compo-
nents, computer peripherals and software, etc.) are not covered by this warranty and are the owner’s responsibility.

SHIPPING UNITS — Foliow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot be
repaired under warranty.

I you are not satisfiad with our service (warranty or otherwise) or our products. write directly to our Director of
Customer Service, Heath Company. Benton Harbor M| 49022. He will make certain your problems receive
immediate, personal attention.
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INTRODUCTION

The Heathkit Model SB-104A SSB and CW transceiver
covers the high frequency amateur bands from 3.5 MHz
through 29.7 MHz. It is entirely solid-state and delivers
approximately 100 watts to the antenna. However, it can be
instantly switched to QRP operation, in which case a
minimum of one watt is delivered to the antenna.
Broadbanding eliminates the necessity to “peak” circuits
within a band. All that is necessary is just to turn the Band
switch and select the desired frequency.

The frequency to which the Transceiver is tuned is elec-
tronically displayed, which eliminates the usual dial read-
out. A unique frequency counter is employed which in-
cludes a crystal-controlied time base. Very high accuracy
is maintained on all bands and any requirement for a
calibrator is therefore eliminated. A red window, which
provides subdued lighting and high visibility, covers the
frequency display, the panel meter, and a space for sta-
tion call letters.

The Vox Gain and Vox Delay controls are conveniently
located on the front panel to facilitate adjustments for
operators who work both CW and SSB. Vox or PTT is
pushbutton-selected, and the AGC action can be switched to
fast, slow, or off. Provision is made for ALC input from an
amplifier, and relay contacts are available for switching an
amplifier between transmit and receive.

The Transceiver operates from a 13.8 VDC power input,
which can be furnished by a power supply or direct from a
battery. The panel meter can be switched to read supply
voltage or relative power output; in the receive mode,
when it is switched to ALC, it acts as an S meter. The
Power Amplifier circuit board carries a special 1-year war-
ranty — see “Circuit Board Service Policy” on Page 2-45
for complete details.

HEATHEKIT®

To align this Transceiver, you should have a volt-ohmmeter
with a high ohms-per-volt rating and a 50 ohm dummy load
capable of dissipating 100 watts of power.

The following accessories are also available for use with this
Transceiver:

® An accessory noise blanker that can be installed to
reduce impulse type noise. A front panel switch is
included for this accessory.

® A very versatile accessory VFO. This instrument
includes a duplicate of the VFO in the Transceiver and
a switching circuit which permits you to transceive
with either the Transceiver or the accessory VFO, or
to transmit on either VFO and to receive on the other.
This instrument is particularly appealing to those
operators who communicate with stations operating
split-frequency.

® A narrow filter for CW operation. Space is provided

for it on the carrier generator/XTAL filter circuit
board.

® An AC-operated power supply, as well as a speaker
in a matching cabinet. The power supply can be
installed in the speaker cabinet.

Refer to the “Kit Builders Guide” for information on tools, wiring,
soldering, resistors, and capacitors.

1-3
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PARTS PACKAGING

PARTS PACK 10

PARTS PACK
1 THRU 9

SHIPPING CARTON

The Transceiver shipping carton contains a box marked
“Packs 1-9 TOP." After you remove this box, the remain-
ing parts in the shipping carton form Parts Pack #10,
which are items too large to fit into the other parts packs,
parts used for several circuit boards, and those items
which you will use in the chassis assembly sections.

Open the "TOP" side of the box marked Packs 1-9. Under
the cover you will find a "Pack Index Sheet” lying on top of

HEATHEXIT"

the contents. This sheet shows you the location of each
parts pack in the box. DO NOT disturb any of these packs
yet.

Each assembly section of the Manual contains its own
Parts List and Step-by-Step Assembly instructions. Atthe
beginning of each Parts List you will be told which parts
pack to remove from the box and open. You may also be
directed to remove certain required parts from pack #10.

To avoid intermixing parts, do not remove or open any of
the parts packs until directed to do so at the beginning of
one of the Parts Lists. Any part that is packed in an indi-
vidual envelope with a part number on it should be placed
back in its envelope after you identify it until that part is
called forin a step. Some envelopes have one side trans-
parent so the parts inside can be identified without open-
ing the envelope.

In the shipping carton is a flattened cardboard carton
marked with red. Save this carton. Its use is described in
“Circuit Board Service Policy” on Page 2-45.
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ASSEMBLY NOTES

The assembly of your transceiver is divided into two
principal sections — the circuit boards and the chassis. The
circuit boards and certain subassemblies will be built first,
and then laid aside, so each one will be available when it is
required for the chassis assembly.

A soldering iron rated at 15 to 25 watts is preferred. A
1/16" or 1/8" pyramidal or chisel tip is best. This type of
soldering iron will make the kit easier to assemble and there
will be less chance of solder bridges occurring between foils
on the circuit board (when solder connects two foils
unintentionally, it is called a solder “bridge’’). Be sure to
apply enough heat so the solder flows easily and has a shiny
surface when it cools; however, an excessive amount of heat
can sometimes cause the foil to separate from the circuit
board, so be careful.

Use only the amount of solder required to make a good
connection, as shown in the “’Kit Builders Guide.” The use
of an excessive amount of solder does not improve the
electrical connection, and you may run out of solder before
you complete the assembly of your Transceiver. If you do
run out of solder, be sure you buy only resin core solder; the
use of acid core solder will void your warranty.

Notice the soldering abbreviations used in the steps. (NS)
means not to solder because other wires will be added later.
“S-* with a number, such as (S-3), means to solder the
connection. The number following the "’S"” tells how many
wires are at the connection. (Where a wire passes through a
connection and goes on to another point, it counts as two
wires. )

NOTE: Always use rosin core, radio-type solder (60:40 or 50:50
tin-lead content) for all of the soldering in this kit. This is the type
we have supplied with the parts. The Warranty will be void and
we will not service any kit in which acid core solder or paste has
been used.

HEATHKXIT"

Resistors are designated by their color bands and their
resistance in £ (ohms), k§2 (kilohms), or M2 (megohms).
The resistor color code is explained in the “Kit Builders
Guide.” Capacitors are designated by their capacitance value
and type.

Each part represented on the schematic diagrams has a
component number which is composed of a letter followed
by a number. These component numbers are used in the
Parts Lists, the assembly steps, and in other parts of the
Manual for parts identification. A specific group of numbers
is assigned to each individual circuit board, such as 400 to
499 for the HFO circuit board. Thus, the first resistor on
this board is numbered R401, the sixth capacitor is
numbered C406, etc. Refer to the Schematic Notes for a list
of the number groups.

Always tighten hardware when you install it unless you are
instructed to leave it loose.

Each circuit part in this kit has its own component number
(R2, C4, etc.). Use these numbers when you want to
positively identify the same part in the various sections of
the Manual. These numbers, which are especially useful if a
part has to be replaced, appear:

— In the parts list,

— At the beginning of each step where a component is
installed,

— In some illustrations,

In the Schematic,

— In the sections at the rear of the Manual.

Some illustrations are too large for this Manual and will be
found in the “lllustration Booklet.” You will be directed to
this Booklet when necessary. The illustrations are arranged
in the order in which you will use them,
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CIRCUIT BOARD ASSEMBLY

Before starting to assemble this kit, be sure you have read
the wiring, soldering, and step-by-step assembly information
in the “Kit Builders Guide."”

Unless you are otherwise instructed, parts will be installed
on the top side of each circuit board (the side with the
component outlines), and the leads will be soldered to the
foil {(other) side. Solder the leads only to the foil side of the
circuit board unless you are specifically instructed
otherwise. Before you clip off the excess length of each lead
(as illustrated in the “Kit Builders Guide”), look at the

junction of the lead and the foil to make sure the lead has
been soldered.

Take your time while assembling the circuit board —
accuracy is far more important than speed. Position each
component over its outline on the circuit board and solder
each connection carefully, as improper soldering causes
more difficulty than anything else. Be careful not to cover
unused holes with solder or to form a solder “bridge”’
between two foils.

Most circuit boards are identified by their part number.
These are listed in each Parts List and printed on the
component side of each circuit board. When you have
finished mounting the parts on a circuit board, set the board
aside until it is called for later in the assembly instructions.

Use 1/2 watt 5% tolerance (fourth band gold) resistors
unless directed otherwise in a step. The fourth band is
silver for 10% tolerance resistors.

HEATHKIT'

When you install a transistor on a circuit board, leave about
1/4” between the transistor body and the circuit board. The
instructions will point out any exceptions.

Transistors are marked for identification in one of the
following four ways:

1 Part number.
2.  Type number.
3. Part number and type number.
4, Part number with a type number other than the
one listed.
NOTES:

® Some parts, such as resistors and small electrolytic
capacitors, may be mounted vertically. Some of the
mounting details show the bodies of these devices
elevated above the circuit board to clarify the routing
of the leads.

® Before you solder, push each part (except transistors)
down against the circuit board.

® Solder a part, or a group of parts, only when
instructed to do so. Follow the instructions carefully
and read the entire assembly step before you perform
each operation.
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VARIABLE FREQUENCY
OSCILLATOR (VFO)
AND EXTENDER BOARD

PARTS LIST

Remove the parts from Pack #1 and check each part against
the following list. Make a check (/) in the space provided as
you identify each part. Any part that is packed in an
individual envelope with the part number on it should be
placed back in the envelope after you identify it until it is
called for in a step. Do not throw away any packing
materials until all parts are accounted for.

DESCRIPTION HEATH CIRCUIT

No. Component No.

RESISTORS, 1/2-Watt

(

)

2

2

=
47 Q (yellow-violet- 6-470 R1205, R1237
black)
- 100 Q (brown-black- 6-101 R1226, R1228
brown)
150 O (brown-green-  6-151 R1206
brown)
470 ) (yellow-violet- 6-471 R1203, R1233, >
brown) R1236
1200 Q2 (brown-red-red) 6-122 R1201
3300 & (orange-orange-6-332 R1231, R1234
red)
3900 O (orange-white- 6-392 R1227
red) ]

HEATHXIT!
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

Resistors (cont’d.)

() 2 22 kQ (red-red- 6-223 R1229,
orange) R1235
() 1 220 kQ (red-red- 6-224 R1225
yvellow)
() 1 1 MQ (brown-black- 6-105 R1204
green)
() 1 2000 Q control 10-398 R1232
CAPACITORS
Mica
() 1 12 pF 20-130 C1209 N
() 1 400 pF 20-116 C1233
() 2 470 pF 20-128 C1229, C1231 4
() 1 680 pF 20-107 C1234 _
Disc
() 1 6 pF, N470 21-169 C1202 7]
{ ) 1 10 pF 21-3 Cc1214
{ ) 1 15 pF, NPO 21111 C1216
() 1 50 pF, N150 21-190 C1203
{ ) 1 56 pF, N75 21-160 C1204
() 1 470 pF 2156 Cc1227
() 2 510 pF, N750 21-159 C1206,
C1206
() 1 510 pF, N1500 21-19 C1207
() 1 .001 uF 21-140 C1225
() 1 .005 uF 21-27 C1208
() 5 .01 uF 2147 C1213,
C1215,
C1226,
c1228, K\‘ '
C1232 1
I’_‘\

Other Capacitors

() 1 Tuning capacitor 26-148 c1201
() 1 15-60 pF trimmer 31-63 C1211
() 1 4.7 pF ceramic 21-29 C1212
INDUCTORS
() 1 Variable inductor 40-1720 L1201
() 2 Toroid coil 40-1684 L1202,
L1203
() 2 RF choke 45-82 RFC1201,

RFC1202
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Qary. DESCRIPTION HEATH CIRCUIT
No. Component No.
DIODES-TRANSISTORS /
() 1 1N458 diode 56-24 D1201 /
() 3 1N4149 diode 56-56 D1202, D1203, D1204
() 1 VR7.5 zener diode 56-97 ZD1201

NOTE: Transistors may be marked in any of the following

four ways.
1. Part number.
2. Type number. \
3.  Part number and type number. \\
4, Part number and a type number other than the
one listed. @ \

() 1 2N3393 transistor 417-118 Q1204 / oy
() 2 MPF105 transistor 417169  Q1202, Q1203 -I j

() 1 2N3638A transistor 417-234 Q1205 :!—"/ e

METAL PARTS

() 1 VFO chassis 206-1104
() 1 VFO shield 206-1168
(. 1 VFO bracket 204-1962
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aTy. DESCRIPTION

HARDWARE

#4 Hardware
() 4 4-40 x 5/8"" screw
() 4 4-40 nut

() 4 #4 lockwasher

#6 Hardware

() 4 6-32 x 3/16” screw
() 2 6-32 x 1/4" screw
() 18 #6 x 3/8" sheet metal

screw

() 2 6-32 x 1/2" flat head

screw
() 4 #6 lockwasher
() 2 #6 solder lug
() 2 #6 plain solder
lug

Other Hardware

() 1 Control nut
() 8 1/8"" spacer
() 2 3/16" spacer
() 2 7/8" spacer
Drive Attaching Hardware
() 2 6-32 x 1" screw
() 4 #6 flat washer
() 2 7/16" spacer
() 1 Spring washer
CONNECTORS
() 48 Circuit board
connector
() 4 Female terminal
() 1 Male connector
housing

() 24 Extender pin:

HEATH
No.

CIRCUIT
Component No.

250-323
262-15
254-9

250-138
250-56
250-475

250-11
254-1

259-1
259-6

252-7
255-1
255-2
255-21

250-13
253-60
255-102
253-36

432-124

432-855

432-817

262-24

O

(|-
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HEA’I‘I—IKIT 2
QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

MISCELLANEOUS
() 1 Vernier drive 100-1608

{long shaft)
() 1 Vernier drive 100-1041

(short shaft)
() 2 Fish paper 75-90
() 1 Heat sink 215-63
() 1 Cement (tube) 350-12 .
() 2 Board puller 207-80 @ o c‘q'i_));
() 4 Extender block 255-108 GV ‘\mu
() 1 Nut starter 490-5

O

PARTS FROM PACK #10 (parts in the shipping carton)
() 1 Oscillator circuit 85-1205-7

board
() 1 Buffer circuit 85-1206-3

board
() 1 Extender board 85-1465

NOTE: Remove the wire bundle. Cut off lengths when you
are directed to do so by the assembly steps in the various
sections of the Manual. Use solid wire in steps unless
otherwise specified.

Wire bundle consisting of:

( ) 13'-81/2" Small bare wire 340-2
() 1 Large bare wire 340-3
() 12'-41/4" Shielded cable 343-15
() 2’ Large orange wire 344-30
() 9’ Red wire 344-52
() 5' Small orange wire 344-53
() 281/2" Gray wire 344-58
() 1’ Blue wire 344-96
() 5’ Stranded white wire  344-109
() 31/2" RG-58A/U coaxial 343-2
cable

() 6" Fiber sleeving 346-4
() 1 Small sleeving 346-1
() 1’ Large slesving 346-20

(heat shrinkable)

() Solder
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QaTy. DESCRIPTION

HEATH
No.

CIRCUIT

Component No.

Parts From Pack #10 (cont’d.)

) 1 Terminal identification  390-1045
label
) 1 Call letters label 390-1087
) 1 Black strips label 390-1090
) 1 Blue and white
identification label — See
note below.
) 1 Parts Order Form 597-260
) 1 Kit Builders Guide 597-308
) 1 Assembly Manual
(See Page 1-1
for part number.)
) 1 Operation and

maintenance Manual

(See Page 2-1
for part number.)

LABEL NOTE: Find the blue and white label in your kit.
Now copy the numbers frorr] it onto the space provided in
the illustration above. Refer to these numbers in any
communication you have with the Heath Company about

this kit.

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see ““Replacement Parts”* inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the

separate “‘Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY

EXTENDER CIRCUIT BOARD

Place the extender board (#85-1465) foil

side down.
Install each circuit board connector in the

following manner. Note that inside each
connector the spring contact is depressed
on one end. This depressed end of the
cennector must face away from the edge
of the circuit board. Insert the mounting
tabs through the circuit board until the
ridges of the connector are firmly against
the circuit board. Solder the tabs to the

foil.  prpRressed
CONTACT

COMPONENT
SIDE OFf
CIRCUIT
BOARD

RIDGES

CIRCUIT BOARD

EDGE

Six circuit board connectors.

Six circuit board connectors.

B

Six circuit board connectors.

| = ]|

|

Six circuit board connectors.

Six circuit board connectors.

Six circuit board connectors.

T

Six circuit board connectors.

Six circuit board connectors.

() Look at the connector row to be
sure the depressed end of the
contact of each connector is toward
the center of the circuit board.

PICTORIAL 1-1

Mount board pullers on the foil side
of the circuit board at holes A and
B. Position the female part in the
circuit board hole; then push the
male part through the female part to
the top of the board.

BOARD
PULLER

FEMALE PART

MALE PART

—_—

Circuit Board Checkout

It is important that you perform the
checkout procedure after each circuit
board is completed.

Carefully inspect the foil of the circuit
board for the following most commonly
made errors. Consult your “Kit Builders
Guide” to remedy these problems if any
exist,

() Unsoldered connections,

{ ) "Cold" solder connections.

( } Solder bridges between foil patterns.
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XTENDER BLOCK

Rdfer to Pictorial 1-2 for the following steps.

:/2,.»/'"/

e

—
—

—
—

Find the four extender blocks and the twenty-four
extender pins.

Position an extender block as shown. Then refer to
Detail 1-2A and insert the long end of an extender
pin into the block. Push the pin into the block until
the ridge is against the block. The pins are a tight fit.
A small hammer may be helpful.

Install an extender pin in each of the five remaining
holes in the extender block.

Install extender pins in the remaining three extender
blocks.

Plug the four extender blocks into the circuit board
connectors on the edge of the extender board which
has the board pullers.

Set the extender board aside. It will be used later.

Detail 1-2A

HEATEHXIT"

EXTENDER
BLOC

PICTORIAL 1-2

K
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OSCILLATOR CIRCUIT BOARD

START @ NOTE: When you install a diode, always
Rosition the oscillator circuit board (#85- match the band on the diode with the
band mark on the circuit board.

P05-7) as shown. Then complete each
s¥gp in the order listed.

R1206: 150 X (brown-green-brown).

R1205: 47 §2 (yellow-violet-black)

) RFC1202: 350 uH choke {#45-82).
Bend the leads toward the siot in the
choke body to avoid placing any

strain on the leads of the choke
winding. Then install the choke as \

{

VR75 zener diode

shown, W (] e
ﬂ { Q31202: MPF105 transistor
Lo O (#417-169). Line up the flat of the
transistor with the outline of the flat

vt?

i an the circuit board. Then insert the

leads into their correct D, S, and G
/ \m % holes. Solder the leads to the foil
{ C1212: 47 pF ceramic. (May be - and cut off the excess lead lengths.
marked 4.7 MMF )

{ R1201: 1200 §2 (brown-red-red).

{ Wrap the leads of a 1N4149 diode
(#56-56) around both leads of the 1

2 (brown-black-green) resistor as
shown. Solder the leads together at

the indicated locations.

DER 56 36

NOTE: When you install a diode, always
match the banq on the diode with the
band mark on the circuit board.

R1203:
brown}.

FOR GOOD SOLDER
CONNECTIONS. YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN. =

WIPE IT OFTEN & )
..__<.5_.;‘ y

470 Q

{yellow-violet-

WITH A DAMP
SPONGE OR CLOTH -
SAFETY WARNING: Avoid eye injury
when you clip off excess lead lengths. We

suggest you wear glasses, or at least clip
the leads so the ends will not fly toward

your eyes.
( ) Solder the leads to the foil and cut

off the excess lead lengths.

Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 1-3
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NOTE: When you install disc capacitors,
do not push the insulated portion of the
leads into the circuit board holes. This
could make it difficult to solder the leads
to the foil.

INSULATION

YITEI YL LI, S

C1207: 510 pF (N1500) disc. Be
sure this is the N1500 capacitor.

C1206: 510 pF (N750) disc.

N oo
N
!n‘ C1202: 6 pF disc.

Womare
T

) Solder the leads to the foil and cut
off the excess lead lengths.

0O % 1w % 1 (NCHES) 2
| 1se srals.rs 7.rs|

SONTINUE

N o ioprae ]
NI —
T

Solder the leads to the foil and cut
off the excess lead lengths.

J NOTES:

1. Cut the following wires to the
proper lengths and remove 1/4" of
insulation from each end unless
directed otherwise in a step. Then
solder each wire as it is connected
and cut off the excess lead length.

Only one end of each wire will be
connected at this time.

Connect a 6" small orange wire to
hole LSB.

Connect a 2" small orange wire to
hole D.

Connect a 1-3/4" gray wire to hole
C.

Cut a 3-3/8" red wire, Then remove
1/4" of insulation from one end and

1-1/8" of insulation from the other
end,

PICTORIAL 1-4

{ )* Connect the 1/4” bare end of the
red vvire to hole B.

|1rn|un| T ] t  E—
0O 85 1 (@©m 2

W
»
L



Page 1-21

= I ATHEIT:

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following condi- () Protruding leads. No lead should be longer than

tions. 1/8".
{ ) Unsoldered connections. ( ) Transistors for the proper type and installation.
( ) “Cold" solder connections. ( ) Diodes for the correct position of the banded end.

( ) Solder bridges between foil patterns.
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BUFFER CIRCUIT BOARD

AR

osition the buffer circuit board (#85-
1206-3) as shown.

( R1231: 3300 £ {orange-orange-red}.
R1227: 3900 2 (orange-white-red).

) R1229: 22 k{2 (red-red-orange).

) R1226: 100 2 {brown-black-
brown).

() R1228: 100 £ (brown-black-
brown).
R1233: 470 Q (yellow-violet-
brown).

R1235: 22 k{2 (red-red-orange).

R1236: 470

brown).

{yellow-violet-

} Solder all leads to the foil and cut
off the excess lead lengths.

PICTORIAL 1-6

\

) R1225: 220 k&2 (red-red-yeliow).

NOTE: When you install a diode, always
match the band on the diode with the
band mark on the circuit board.

BAND'W‘B

) D1202: 1N4149 diode (#56-56).

D1203: 1N4149 diode (#56-56).
R1234: 3300 §2 (orange-orange-red).

{ R1237: 47 Q (yellow-violet-
black-gold).

NOTE: In the following step, save two
\ cutoff resistor leads for use later.

} Solder all leads to the foil and cut
off the excess lead lengths.
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) Q1203: transistor

MPF105
{#417-169). Line up the flat of the
transistor with the outline of the flat
on the circuit board. Then insert the
leads into their correct D, S, and G
holes. Solder the leads to the foil
and cut off the excess lead lengths.

Vi

j’ 26: .01 uF disc.
1227: 470 pF disc.

Q1204: 2N3393 transistor
(#417-118). The transistor may be
one of the two types shown below.
Insert the transistor leads into the
corresponding E, C, and B holes in
the circuit board as shown. Solder

(Y/L1202: 3.7 puH
(#40-1684). insert the leads in the
holes and then bend the coil over as
shown. Solder the leads to the foil
and cut off the excess lead lengths.

toroid  coil

: 470 pF mica.

{ Solder the leads to the foil and cut
off the excess lead lengths.

the leads to the foil and cut off the
excess lead lengths.

F
= o= \“Z
I+ 22 ¥}
e

PICTORIAL 1-7

CONTINUE <&

C1201: 350 uH choke (#45-82).
Bend the leads toward the slot in the
choke body to avoid placing any
strain on the leads of the choke
winding. Then install the choke as
shown.

SLOT

(‘) C1234-680 pF mica.
( L1203: . 3.7 pH

toroid  coil
(#40<1684).
{ 80lder sHe leads to the foil and cut

off tHe excess lead lengths.

—

( ’4( Push a heat sink onto a 2N3638A
transistor (#417-234). The bottom of
the heat sink must not project below
the transistor body or its leads might
be shorted.

¥

( 1205: 2N3638A transistor
(#417-234). |dentity the leads
from the drawing below. Then in-
sert the leads into the indicated
circuit board holes as shown. Sol-
der the leads to the foil and cut off
the excess lead lengths.

TRANSISTOR

B . 301TOM VIEW
Efee
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OSCILLATOR
CIRCUIT BOARD

) R1232: 2000 {2, variable. Solder
the leads of the control when you
install it. Be sure the control is
pushed down tight against the cir-
cuit board and that the leads on
the control extend through the cir-
cuit board holes before you solder
the pins to the foil.

1 F i F
e R =
1 ¥ 1 =
—O—

NOTES: % ( \

1. Cut the following wires to the
proper lengths and remove 1/4" of
insulation from each end. Solder
each wire as it is connected and cut

Cc

near the buffer circuit board as
shown. :

('73 Connect the free end of the red wire
coming from +11 en the -oscillator
circuit board, to hole E on the
buffer circuit board.

IRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

- Unsoldered connections.
off the excess lead lengths.
"'Cold" solder connections.
Only one end of each wire will be
connected at this time. Solder bridges between foil patterns,
1-1/2" small bare wire to GND. ;
Transistors for the proper type and
(= 1.3/4" red wire to +11. E installation.
1-3/4" gray wire to OUTPUT. :J;::e;;:dr ;:: e
PICTORIAL 1-8
. -
O % % % 1 (INCHES) 2 3 4 5 6 7
BT N I TP M BT P (P P AP SRR A | P IR NS e (P
e e—— e e e ey
0O 5 1 (cMm 2 a 4 5 [ 7 8 ° 10 1 12 13 14 L1 16 17
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7/16" SPACER

#6 FLAT WASHER

6-32 x 7/8" THREADED
SPACER

#6 LOCKWASHER

SH
SH
- " FRONT OF
assgaxzw W & VFO CHASSIS
i
PICTORIAL 19
( 4)4&3; to Detail 1-9A and use a pair of long-nosed pliers to
VFO ENCLOSURE }oéad the mounting tabs on each vernier out slightly.
; { )} Loosen the two setscrews in the bushing of each
Refer to Pictorial 1-9 for the following steps. vernier griVe just enough to allow a 1/4” shaft to be

into the bushing.
Refer to Detail 1-9A and remove and discard the two

brass screws in the collar of each of the two vernier efer to Pictorial 1-9 and mount the short shaft

vernier drive on the front of the VFO chassis at FR

drives. and FU_ Use two 6-32 x 1" screws, two 7/16" spacers,
3 PS‘:E]%E{T‘ZE;EN four flat washers, and two 6-32 x 7/8" tapped

LOOSEN rs as shown. Securely tighten the hardware.
SETSCREWS Mount the long shaft vernier drive on the 6-32 x 7/8"
- @, threaded spacers with two 6-32 x 1/4" screws and two
REAMNODVE{V/' #6 lockwashers. Then tighten the setscrews in the
DISCARD X—SPREAD OPEN bushing of the long shaft vernier drive onto the shaft

SLIGHTLY . .
of the other vernier drive.

Detail 1-9A



Refer to Pictorial 1-10 for the following steps.

( Refer to Detail 1-10A and prepare two insulators
from two pieces of fish paper. Save the remaining

\ fish paper for use later.

{ M Removethebacking paper from one of the prepared
insulators and install it on the top surface of the VFO
mounting bracket.

N Refer to the inset drawing of Pictorial 1-10 and use a
small, sharp, cutting tool to remove the paper from
(J

the opening at the top of the bracket.
VFO BRACKET

Remove the backing papeér from the other insulator
and install it on the bottom surface of the VFO
mounting bracket. Then cut out the paper from the
opening at the top of the bracket.

Refer to Pictorial 1-11 (lllustration Booklet, Page 1) for
the following steps.

NOTES:

PICTORIAL 1-10 1. When hardware is called for in a step, only the screw
size will be given. For instance, if “6-32 x 3/8"
hardware” is called for, it means that a 6-32 x 3/8”
screw, one or more #6 lockwashers, and a 6-32 nut
should be used for each mounting hole. The Detail
referred to in the step will show the proper number of
lockwashers to use.

e 2-3/4"

2.  The circuit boards must be positioned so the red
wire between the two boards is positioned as
shown.

g0

{ Refer to Detail 1-11A and mount the oscillator circuit

board and the buffer circuit board on the VFO
‘:;“ \\\\ mounting bracket. Use 4-40 x 5/8" hardware and two
L \‘\\\\\ 1/8" spacers at each corner, with #6 plain solder lugs

Sl - A (#259-6) under the heads of the screws at holes FM
and FW. Form and position the solder lugs as shown in
the Pictorial. (Use the plastic nut starter to hold and
Detail 1-10A start 4-40 and 6-32 nuts on screws.)

(o] Vi % 3, 1 (INCHES) 2 3 4 5 6 7
|ye o0 600,700 | 4 4, |01,

et ——r——

0 8% 1 (cm) 2 a 4 s
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4-40 NUT\@

.
#4 LOCKWASHER

#6 NONLOCKING %

BUFFER
CIRCUIT
BOARD
VFO
BRACKET
QR
C‘\

SOLDER LUG
4-40 x5/8"
SCREW
Detail 1-11A

Refer to Detail 1-11B, Part 1, and mount two #6
solder fugs on the front of the variable capacitor frame
with/ 6-32 x 3/16" screws. Position the lugs at 45
rees as shown. Keep the capacitor plates fully
eshed with each other to avoid damage while
handling.

C1201: Refer to Part 2 of Detail 1-11B and insert the
shaft of the variable capacitor through hole C1201 in
the mounting bracket. Then mount the variable
capagjtor on the VFO mounting bracket with 6-32 x
3/16" hardware., NOTE: Be sure you use the front
hole in the bottom of the capacitor and the two front
hotes in the VFO mounting bracket as shown.

( )/Re r> to the Detail and bend one lug of the capacitor
t of the way as shown.

() Refer to Pictorial 1-11 and connect a 1-1/2" small
bare wire from each solder lug on the front of the
variable capacitor to corresponding solder lugs FM and
FW on the circuit board mounting screws. Solder the
two wires to the four solder lugs and cut off any
excess wire lengths,

t

OSCILLATOR
CIRCUIT
BOARD

SHAFT

Detail 1-11B

#6 LOCKWASHER

6-32 x 3/16"
% SCREW

VFO BRACKET

6-32x3/16" SCREW

@{@#6 SOLDER LUG
~gvy)




VARIABLE
colL

Detail 1-11C

Detail 1-11D

L1201: Refer to Detail 1-11C and temporarily mount
the VFO coil in hole L1201 in the VFO mounting
bracket. Use a control nut. Position the coil as shown
in the Pictorial.

(%

Refer to Pictorial 1-11 and connect the wires coming from
the oscillator circuit board as follows. Remove all slack from
the wires but do not strain the connections.

NOTE: In the following steps, the letter "’S’* with a number
such as (S-1) means to solder the connection. The number
following the ““S” tells how many wires are at the
connection. If (NS) is used in a step, it means not to solder
because other wires will be added later.

{ ) Gray wire to coil L1201 lug 2 (S-1).

( Short orange wire to coil L1201 lug 1 (S-1).

NOTE: Where a wire passes through a connection and then
goes to another point, as in the next step, it will count as
two wires in the solder instructions (S-2), one entering and
one leaving the connection. Be especially careful when you
solder these connections that you apply enough solder and
heat to properly solder these ‘“through wires.”

(V) Red wire through coil L1201 lug 4 (S-2) to capacitor
C1201 tug 2 (S-1).

NOTE: There is no connection to lug 3.

The long orange wire will be connected later.

s

( ,.JRefer to Detail 1-11D and press the top edges of
‘' disc capacitors C1205, C1207, and C1206 together.
In a similar manner, press disc capacitors C1202,

\ C1203, C1204, and C1216 together.

Remove the cap from the tube of cement (#350-12)
and, using a suitable small pointed tool, punch a hole
. in the end of the tube nozzle. CAUTION: This cement
is very soft and sticky; handle it with care.

Squeeze a sufficient amount of cement on the top
edges of the two groups of disc capacitors to cement
the capacitors together. Take care not to move these
capacitors during the following steps as it will require
several hours for the cement to set.

( Squeeze a few drops of cement into the centers of the
two toroid coils on the buffer circuit board so the
coils will be fixed in position on the board. NOTE:

j Save the remaining cement for use later.

Refpr to Pictorial 1-12 (lliustration Booklet, Page 1) for the
follpwing steps.

{ Position the orange wire out of the way toward the
back of the VFO and the red, gray, and bare wires
straight up from the buffer circuit board. Then remove
the nut that secures coil L1201 to the VFO bracket.

( ) Refer to Detail 1-12A and carefully install the VFO
bracket assembly into the VFO chassis. The variable
capacitor shaft should pass through hole C1201 in the
shield, through the spring washer, and into the bushing
of the rear vernier drive. The concave side of the
washer should be toward the VFO chassis as shown.
The threaded coil bushing should pass through hole

L1201.

@ cl1201

SPRING WASHER

ASSEMBLY ]

VFO
SHIELD

S

Detail 1-12A
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CONTROL
NUT

#6 x 3/8" SHEET
METAL SCREW

) Refef tg Detail 1-12B and, from the front of the
shigld, Atart/#6 X 3/8" sheet metal screws into holes
FP/ ES, FX, EX, FZ, FD, F,-I,and FT. Do not tighten

the screws yet.

ure the lower part of the VFO bracket and variable
pacitor to the bottom of the VFO shield at FE and
F. Use a 6-32 x 1/2" flat head screw and a 3/16"
spacer at each hole. NOTE: The spacers should be
between the VFO shield and the bottom of the VFO
mounting bracket.

w

ighten the eight previously started #6 x 3/8" sheet
etal screws.

Tighten the vernier drive setscrews onto the variable
capacitor shaft.

Detail 1-12B

316"

~,
SPACER m

B #6 x 318 sueer

6-32 x 1/2¢ METAL SCREW

FLAT HEAD
SCREW

FO with the nut you previously removed.

Refer to Detail 1-12C and cut the two supporting
bands from the strip of four female terminals.

FEMALE
CONNECTORS

WIRE

\\\cumas
N\
S

CUT OFF

Detail 1-12C BANDS
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SHORTEN

LUGS
/
PART 1
FEMALE CRIMP
TERMINAL AND
PART 2 CONNECTOR
e HOUSING
GRAY
BARE WIRE
RED
INDEX
NOTCH

Detail/{‘]ZD
1" SMALL BARE WIRE

Refer/to Detail 1-12D for the next two steps.

{ Refer to Part 1 of Detail 1-12D and install female
terminals on the free end of the bare wire and on the
free ends of the orange, gray, and red wires coming
from the VFO.

{t )} Position the male connector housing with the ears and
index notch as shown; then refer to Part 2 of Detail
1-12D and insert the female terminals into the holes in
the connector housing. Push each connector into the
housing until it snaps into place. Select the hole for
each wire according to_its_position relative to_the
index notch. Be sure to use the correct hole, as the
connectors cannot be removed after they are inserted.
Tug gently on each wire to make sure the terminals
have locked into place.

( J) Connecta 1” small bare wire between the two circuit
boards as shown. Solder the wire to the foil side of
each board. Then cut off the excess wire ends.

{ N Refer 1o Detail 1-12E and bend the ears of the
connector housing back as shown; then insert the
housing down into the slot in the side of the VFO
shield.

(

CONNECTOR
HOUSING

)

=
BEND EARS
BACK

l Detail 1-12E

Refer to Pictorial 1-13 and mount the VFO shield on
the VFO chassis with #6 x 3/8" sheet metal screws at
FB, FA, FN, FL, FK, FJ, HA, HB, HC, and HD.

Carefully peel away the backing paper from the blue
and white label. Then press the label into place on the
top of the VFO assembly, as shown. Make sure you
recorded the label numbers in the label illustration in
the Parts List.

Place the VFO assembly in an oven, set at no grea-
ter than 150°F for two hours. Then turn the oven off
and allow the VFO to cool naturally while it is still in
the oven. This will reduce stress in the VFO so it will
be more stable during operation.

This completes the assembly of the VFO. Set it aside until it
is called for in a step.

#6 x 3/8" SHEET
METAL SCREW

D @,

s

BLUE AND
WHITE LABEL
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TRANSMITTER AUDIO/REG
CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #2 and check each part against
the following list. Make a check (V) in the space provided
as you identify each part. Any part that is packed in an
individual envelope with the part number on it shoud be
placed back in the envelope after you identify it until it is
called for in a step. Do not throw away any packing
materials until all parts are accounted for,

QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
RESISTORS, 1/2-Watt

1 100  (brown-black-  6-101 R226
brown)

1 150 € (brown-green-  6-151 R252
brown)

1 220 Q (red-red-brown) 6-221 R228

4 470 Q) (yellow-violet-  6-471 R216, R236,
brown) R239, R255

1 750  (violet-green- 6-751 R254
brown)

5 1000 & (brown-black- 6-102 R219, R229,
red) R231, R242,

R253

1 2200 Q (red-red-red) 6-222 R238

1 2700 () (red-violet-red) 6-272 R249

3 4700 & (yellow-violet- 6-472 R217, R221,
red) R233

1 6800 O (blue-gray-red) 6-682 R243

4 10 k) (brown-black- 6-103 R205, R232,
orange) R235, R237

1 15 k{} (brown-green-  6-153 R241
orange) i

HEATHEKIT"

1-31
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
Resistors (cont'd.)
() 3 22 k2 {red-red-orange) 6-223 R201, R203, —
R215
() 3 33 kf} (orange-orange- 6-333 R209, R214,
orange) R244
() 2 47 k{1 (yellow-violet-  6-473 R234, R251
orange)
() 1 100 k) (brown-black- 6-104 R227
yellow)
() 5 120 k2, 10% (brown-  1-121 R202, R204,
red-yellow-silver) R208, R222,
R224
() 1 220 k) (red-red-yellow) 6-224 R213
() 1 330 k() (orange-orange- 6-334 R212 2l OR
yellow)
() 2 470 k() (yellow-violet- 6-474 R211, R248
yellow)
() 1 680 k{2 (blue-gray- 6-684 R223
yellow)
() 1 1.5 MQ2 (brown-green- 6-155 R207
green)
() 2.2 MQ (red-red-green) 6-225 R206, R225
() 1 3.3 MQ (orange-orange- 6-335 R245
green)
() 1 4.7 MQ (yellow-violet- 6-475 R218
green)
() 2 10 MQ,10% (brown- 1-40 R246, R247
black-blue-silver) —
CAPACITORS
Disc ]
{) 1 .001 uF 21-163 c21
() 1 .05 uF 21-94 €223
() 13 A uF 21-199 C201, C202,
C203, C206,
207, C213, —
C217,C218,
C219, C221,
C224, C225,
C228
() 1 .01 uF 21-176 C204 ]
Electrolytic
() 1 .68 uF tantalum 25-200 C215
() 1 47 uF tantalum 25-223 Cc227
() 1 2 uF 25-123 c212 j «@
() 3  5OuF 25.08 C205, C209, 22
Cc226 :-'/'
{ ) 1 10 uF 25-115 C214
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
Other
() 1 .022 uF Mylar* 27-63 C216
() 2 .1 uF Mylar 2747 C208, C222
DIODES
{ ) 2 Zener, 5.1 volt 56-16 2D201,
ZD203
() 1 Zener, 9.1 volt 56-19 ZD202
() 5 1N4149 56-56 D201, D202,
D203, D204,
D205
() 2 1N4002 57-65 D206, D207

TRANSISTORS-INTEGRATED CIRCUITS

NOTE: Transistors and integrated circuits are marked for
identification in one of the following four ways:

s
2.

Part number.

Type number. (On integrated circuits this refers
only to the numbers; the letters may be
different or missing.)

Part number and type number.

Part number with a type number other than the
one shown,

1 MPS6520 417-134 Q210
X29A829 transistor 417-201 Q202,Q204,
Q207,Q208
5 MPSA20 transistor 417-801 Q201,Q203
Q205,Q206,
Q209
2 MFC6030 integrated 442-48 IC202,
circuit IC203
1 LM3900 integrated 442-71 1C201
circuit

*DuPont Registered Trademark.
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

MISCELLANEOUS

() 2 Board puller 207-80

() 24 Circuit board 432-124

connector

() 1 IC socket 434-298

() 4 Ferrite bead 475-10

{) 1 IC puller 490-111

PART FROM PACK #10

{ ) 1 Transmit audio/reg 85-1580-5
circuit board

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see “’Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate ‘‘Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY

TRANSMITTER AUDIO/REG CIRCUIT BOARD

Position the transmitter audio/reg circuit
board as shown. Then complete each step
in Pictorial 2-1 through 2-6.

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN./---

WIPE IT OFTEN e - %577
WITH A DAMP E’Q‘_—*:.-_*gﬁ._
SPONGE OR CLOTH. =~ =

Install circuit board connectors in the
following manner. Note that inside each
connector the spring contact is depressed
on one end. This depressed end of the
connector should face away from the edge
of the circuit board. Insert the mounting
tabs through the circuit board until the
ridges of the connector are firmly against
the circuit board. Look at the row of
connector to make sure the depressed end
of the contact of each connector is toward
the center of the circuit board. Solder the

tabs to the foil.
DEPRESSED

CONTACT

COMPONENT
SIDE OF

CIRCUIT
BOARD \

CIRCUIT BOARD
‘ EDGE

RIDGES

Six circuit board connectors.

Six circuit board connectors.

Six circuit board connectors.

Six circuit board connectors,

PICTORIAL 2-1

i
s

\
N
>

-
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1F
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o
g
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i
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NOTE: When you install a diode, always
match the banded end of the diode with
the band mark on the circuit board.

IDENTIFICATION
DRAWING

BANDED

7/%“’

_

PART
NUMBER

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

Solder the leads to the foil and cut
off the excess lead lengths.

(§) FB: Install three ferrite beads. Use 1"

small bare wires.

l}m

FERRITE
BEAD

SMALL BARE
WIRE

\

h ?Ili'nper wire. Use a 1" small bare

ire.

D205: 1N4149 diode (#56-56).
—— |
ZD203: Zener diode (#56-16).

Solder the leads to the foi! and cut
off the excess lead lengths.

FB: Ferrite bead.

NOTE: When you install a jumper wire,
cut it to the indicated length and remove
1/4" of insulation from each end. After
the wire has been installed, use a small
crewdriver to press it down against the
ircuit board.

—

}], 1 gray wire.

3" gray wire.

R204: 120 kN (brown-red-yellow).

R202: 120 kQ (brown-red-yellow).

R209: 33 kQ! (orange-orange-
orange).

Iinstall three 120 k{2 (brown-red-yellow) re-
sistors at:
kh ) R222.

) R208.

(<)/2'3/8" gray wire.

= —

) Ider the leads to the foil and cut
off the excess lead lengths.

O Y% % % 1 (INCHES) 2 3 4 5 6 7
e, a)80 78] 4 | o by ey b by L ] La b g |
-7 +t—71 7 1 T r+‘ 11 Tt Tl
0O 5% 1 (cm) 2 3 4 5 & 8 -] 10 1 12 13 14 15 18 17
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The steps perfarmed in this Pictorial are in

/ IDENTIFICATION

{ DRAWING this ared of the circuit board.
i
| .
(\)  R255: 470 O (yellow-violet-
Ve | brown).
e J| R232: -black- _
( v R254: 750 € (violet-green- \ ] — : 2535 10 102 Trewoblpchooranas)
| brown —r—
| b | — Wz \\~ R234: 47 k! {yellow-violet-orange).
(1) R252: 150 Q {brown-green-brown). = P ﬂ];-t— [
] U = ) (_) R233: 4700 Q (yellow-viciet-red).
() R231: 1000 2 (brown-black-red). < M) ol X —
: ) R238: 2200 22 (red-red-red).

( \l R253: 1000 £2 (brown-black-red).

) R236: 470 O (yellow-viclet-
brown)

(\)§R239: 470 Q) (yellow-violet-

\ brown).

\ ( R216: 470 Q (yellow-violel-
\ brown).

\‘-)-) R215: 22 kL2 (red-red-orange).

()\} ﬁ?l?: 4700 £ (yellow-violet-red).

[V}/RBT: 10 k2 (brown-black-orange),

( R235: 10 kf2 {(brown-black-orange).

() R229: 1000 2 (brown-black-red)..

(« R227: 100 k2 (brown-black-
\ yellow).

C}) R214: 33 k&2 (orange-orange-

(A}) R226: 100 Q (brown-black-brown). orange).

({) R205: 10 k&2 (brown-black-orange).

}\J) Solder the leads to the foil and cut
[ off the excess lead lengths.

) Solder the leads to the foil and cut
L/ off the excess lead lengths.

J R206: 2.2 M (red-red-green).

d ]) R203: 22 k§2 (red-red-orange). l] R213: 220 k2 (red-red-yellow).

‘\ ) R201: 22 k&2 {red-red-orange). (Q R228: 220 §2 (red-red-brown).

(.’i) 11: 470 k&  (yellow-violet
\ ellow).

W [ra07: 1 e

R207: 1.5 MQ (brown-green-green),

]

(Y& R212: 330 k& (orange-orange-
yellow),

(v) R223: 680 k2 (blue-gray-yellow),

18: 4.7 M§2 (yellow-violet-green),

(1’) R248: 470 kf2 {yellow-violet-
yellow).

{\,/ 219: 1000 §2 (brown-black-red).
lv) R249: 2700 §2 (red-violet-red).

{ R246: 10 MQ (brown-black-blue).

\j F}Zd?: 10 MQ (brown-black-blue).

(\ll R251: 47 k) (yellow-violet-orange).

\(\L R225: 2.2 M2 (red-red-green).

] (‘/9221: 4700 2 (yellow-violet-red),
( /R243: 6800 22 (blue-gray-red). s

(./{ RZ45: 3.3 MQ (orange-orange-

reen).
W/

{ R244: 33 k& (orange-orange-
orange).

—— !

242: 1000 2 (brown-biack-red).

( R241: 15 k{2 (brown-green-orange).

Solder the leads to the foil and cut
off the excess lead lengths.

Solder the leads to the foil and cut
off the excess lead lengths,
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IDENTIFICATION
DRAWING

PART
NUMBER

—

= g e EATHKIT:

The steps performed in this Pictorial are in ™

this area of the circuit board.

v |

} C223: .05 uF disc.

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN. /-~
WIPE IT OFTEN

Solder the leads to the foil and cut
off the excess lead lengths.

123

22

W JU) ca3

) Soider the leads to the foil and cut off
the excess lead lengths.

peo
@m _.
e

i

RN

(
\9 ) C212: 2 uF electrolytic.

AN

NOTE: When you install electrolytic and tan-

talum capacitors, be sure to match the posi-
tive (+) capacitor lead (or color dot) with the
positive (+) mark on the circuit board. Be
careful, only the negative lead may be
marked.

NEGATIVE

-4
POSITIVE OLOR
MARK (+) DoT

NEGATIVE (-)
MARK

POSITIVE ()
MARK

N
() C227: 47 uF tantalum,.

\ Install two 50 uF electrolytic capacitors

} C226.

C205.

\ C211: .001 uF disc.
L ) C209: 50 uF electrolytic.

C204: .01 uF disc.
C214: 10 uF electrolytic.
L E——

‘ (J) C215: .68 uF tantalum.

44\) C216:.022 uF Mylar.

() Solder the leads to .the foil and cut
off the excess lead lengths.
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The steps performed in this Pictorial are in A
this area of the circuit board.

START |

IDENTIFICATION
DRAWING

NOTE: Install the following transistors in
the manner shown. First line up the flat of
the transistor with the outline of the flat
on the circuit board. Insert the transistor
leads into their correct holes, indicated by
E, B, and C. Solder each lead to the foil
and cut off the excess lead lengths.

Q210: MPS6520 transistor (#417-
134).

b

Q209: MPSA20 transistor (#417-
801).

s PICTORIAL 2-5 see—

PART
NUMBER

CONTINUE < E

NOTE: Install the following transistors in
the manner shown. First line up the flat of
the transistor with the outline of the flat
on the circuit board. Bend the “C” lead
forward or backward as required, and
insert the transistor leads into their correct
holes, indicated by E, C, and B. Solder
each lead to the foil and cut off the excess
lead length.

FLAT SIDE

X20AB29 transistors

NOTE: An IC lifter has been furnished to
remave an IC from its socket if necessary
{IC's are installed on the next page).

To use the lifter, push the shorter end in
between the IC and the socket and rock
the longer portion back and forth. Be
careful as the IC pins are easily bent.
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s

Install two IC's as follows. Position the
ridge or dot of the IC over the band
screened on the circuit board. Then insert
the IC leads into their corresponding
holes, press the IC down tight against the
circuit board and solder each lead to the

foil.  RripGE
OR DOT

=

(p) 1C203: MFCB030 (#442-48).

(]) 1C202: MFC6030 (#442-48).

IDENTIFICATION
DRAWING

™

PA) IC socket at 1C201. Insert the socket
pins into the holes. The half-moon
mark on the circuit board should
still be wvisible after. it is installed.
Solder the pins to the toil.

NOTE: Refer to Detail 2-6A for ways to
identify the pin 1 end of integrated
circuits in this kit.

t\) 1C201: LM3900N integrated circuit
(#442-71). Position the pin 1 end of
the IC over the half-moon mark an
the circuit board, and carefully
insert each pin into the socket. See
Page 39 for the use of the IC lifter,

HALF-MOON
MARK

SMALL
INDENTATION

=

PIN 1

PICTORIAL 2-6

PART

NUMBER

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

{] } Mount board pullers on the foil side
of the circuit board at holes A and
B. Position the female part in the
circuit board; then push the male
part through the female part,

[eoaro
PULLER

FEMALE PART
MALE PART ’ ;

vLJ Cut a large letter “B" from the
terminal identification  label
{#390-1045) and remove the
adhesive backing. Press the letter
onto the circuit board at the
location shown.

——————— |
CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

()} Unsoldered connections.
( ) “Cold” solder connections,
) Solder bridges between foils.

) Protruding leads. No lead should be
longer than 1/8".

) Transistors for the proper type and
installation.

) Integrated circuits for the proper
type and installation.

) Electrolytic capacitors for the
correct position of the positive (+)
lead.

) Diodes for the correct position of
the banded end.

) Lay the circuit board aside. It will
be used later.




HFO/PREMIXER CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #3 and check each part against
the following list. Make a check (v} in the space provided as
you identify each part. Any part that is packed in an
individual envelope with the part number on it should be
placed back in the envelope after you identify it until it is
called for in a step. Do not throw away any packing
materials until all parts are accounted for.

QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

RESISTORS, 1/2-Watt

() 3 22 O (red-red-black)  6-220 R439, R445,
R449
() 1 39 (1 (orange-white- 6-390 R455
black)
() 1 100 © (brown-black-  6-101 R444
brown)
) 1 220 Q (red-red-brown) 6-221 R446
() 5 470 O (yellow-violet-  6-471 R405, R417,
brown) R426, R435,
R441
() 22 1000 © (brown-black- 6-102 R401, R408,
red) R409, R413,
R418, R422,
R427, R431,
R436, R454,
R456, R457,
R458, R459,
R462, R463,
R464, R465,
R466, R467,
R468, R469 =

HEATHXIT" 1-41



QTy. DESCRIPTION HEATH
No.
Resistors (cont’d.)
() 3 2200 © (red-red-red) 6-222
() 4 3300 Q (orange-orange-6-332
red)
() 1 3900 Q (orange-white- 6-392
red)
() 8 4700 Q2 (yellow-violet- 6-472
red)
() 4 15 k{} (brown-green-  6-153
orange)
() 3 22 kQ (red-red- 6-223
orange)
{ ) 1 47 kQ} (yellow-violet-  6-473
orange)
() 9 100 k2 (brown-black- 6-104
yellow)
CAPACITORS
Mica
() 4 12 pF 20-130
() 2 30 pF 20-100
() 2 33 pF 20-160
() 2 47 pF 20-101
{ ) 4 75 pF 20-110
() 2 100 pF 20-148
{) 1 300 pF 20-115
() 1 470 pF 20-128

Page 1-42

CIRCUIT
Component No.

R451, R452,
R471
R404, R416,
R425, R434
R453

R419, R424,
R428, R433,
R437, R461,
R472, R473
R403, R407,
R411, R414
R443, R447,
R448

R442

R402, R408,
R412, R415,
R421, R423,
R429, R432,
R438

C461, C463,
C465, CA67
C456, C458
C471, CA75
C409, C412
C452, C4b4,
C462, C466
C401, C405
C457

C4563
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g EATHXIT:
QaTy. DESCRIPTION
Disc
() 1 2.7 pF
() 1 3.3 pF
() 6 5 pF
() 2 6 pF
{) 4 7.7 pF
() 6 10 pF
() 1 18 pF
() 1 24 pF
() 1 33 pF
() 2  100pF
() 1 270 pF
() 2 001 uF
() 22 .01 uF
() 1 A uF
INDUCTORS
() 8 0.5 uH coil (green dot)

1.42 uH coil (gray dot)
Transformer
3.975 uH coil (red dot)

7.95 uH coil

2.2 uH inductor

30 pH inductor
Ferrite bead

HEATH CIRCUIT
No. Component No.
21-149 C444 7]
21-33 C407
21-157 C403, C413,
Ca21, CA28,
C474, C476
21-169 C469, C472
21-181 C418, C425,
€426, C433
21-3 C404, C416,
C422, C423,
C429, C431
21-60 ca14 -
2184 c417
21-7 C441
21-9 C437,C439
21-17 ca47 g
21-140 C443, C446
21-176 C402, €406,
€408, C411,
C415, C419,
Ca24, C427,
C432, C434,
C435, C436,
C438, C442,
C445, C448,
C451, CA455,
C459, C464,
C468, C473
21-95 C449
40-687 L402, L403,
L404, L405,
L4086, L407,
L408, L409
40-1047 L401
40-1050 L422, L423
40-1879 L416, L417,
L418, L4819,
L420, L421
40-1672 L410, L411,
L412, L4813,
L414, L415 _
4573 RFC401, ]
RFC402 J —_—
45-27 RFC403 3
475-10 ]\\ }



= S5

ary. DESCRIPTION HEATH CIRCUIT
No. Commponsit No, NOTE: HEATH PART
NUMBERS ARE STAMPED
ON MOST DIODES.
DIODES-TRANSISTORS e
() 12 1N458 diode 56-24 D431, D432, 7 ):_9
D433, D434, OR e
D435, D436,
D437, D438,
D439, D440, 4 S
D441, D442 6 )
() 1 1N191 diode 56-26 D426 e
() 24 1N4149 diode 56-56 D401, D402, R %
D403, D404,
D405, D406, e >
D407, D408, OR Z
D409, D410,
D411, D412, d
D413, D414,
D415, D416,
D417, D418,
D419, D420,
D421, D422,
D423, D425
() 4 FH1100 diode 56-87 D427, D428,
' D429, D430 -
() 2 2N2369 transistor 417-154 Q405, Q406
() 4 MPS6521 transistor 417172 Q401, Q402, ]//
Q403, Q404
() 1 2N3866 transistor 417-205 Q407
CRYSTALS
() 1 12.395 MHz 404-415 Y401
() 1 15.895 MHz 404-416 Y402
() 1 22.895 MHz 404-417 Y403
() 1 23.895 MHz 404-543 Y404
() 1 29.895 MHz 404-418 Y405
() 1 36.895 MHz 404-419 Y406
() 1 37.395 MHz 404-420 Y407
() 1 37.895 MHz 404-421 Y408
() 1 38.395 MHz 404-422 Y409 .
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QaTy. DESCRIPTION HEATH CIRCUIT
_ No. Component No.
©
MISCELLANEQUS
() 2 Board puller 207-80
()

3
18 Circuit board 432-124
connector
PART FROM PACK #10 :

() 1 Circuit board 85-1418-4

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see “Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate '"Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY
HFO/PREMIXER CIRCUIT BOARD

Paosition the HFO/Premixer circuit board
(#85-1418-4) as shown. Then proceed with
the following steps.

Install circuit board connectors in the
following manner. Note that inside each
connector the spring contact is depressed

on one end. This depressed end of the EE
-
1 F

-

0
I
ﬁoo?%

connector should face away from the edge
of the circuit board. Insert the mounting
tabs through the circuit board until the
ridges of the connector are firmly against

o
0
0

D@
.

il

the circuit board. Look at the row of ' ‘Q’

connectors to make sure the depressed end
of the contact of each connector is toward O ?
N

the center of the circuit board, Solder the
tabs to the foil,

(0

DEPRESSED
CONTACT

COMPONENT =3}
S1DE OF 1 RIDGES
CIRCUIT
BOARD \\ :

CIRCUIT BOARD
EDGE

0

i

= O
=

N

X
m>
UO

i,

N
pg
U:u

wn
<
m
-
o

b 0L 0L oL G0,

) Six circuit board connectors.

—_—
\ ) Six circuit board connectors. —

! Six circuit board connectors.
{ V) Prepare both ends of a 5 shielded
cable as follows. DO NOT use the

RG-58A/U coaxial cable.
-—1/2"

ln’d"'-‘—

—_—

S
wrrst L TWISTED
BRAID
Remove 1/2" of the outer insula-

tiop! Then remove 1/4" of insula- l
t‘ﬁn from the inner lead.
1
( Install the shielded cable as shown.
Form the cable to the outline on the
board. Be sure the shield leads and
the inner leads are installed as indi-

cated, Solder the leads to the foil
and cut off the excess lead lengths.

O u v 3 1 (INCHES) 2 3 4 5 6

j

1/8 3/8 5/8 7/8
[L.u‘.,.‘.u‘] | % L .[ kel l]. " |l N [ 4 .'I —t I[ | I| ki L 1_4'] - lT e |
0 &% 1 (@M 2 a 4 5 [ 7 8 o 10 7" 12 13 14 15
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The steps performed in this Pictorial are in

this area of the circuit board\

IDENTIFICATION
DRAWING

PART
NUMBER

{¢) Set aside the twelve 1N458 diodes

=
=
de _— =h
(#56-24). These will be installed = OE‘

later,

NOTE: When you install a diode, always
match the banded end on the diode with
the band mark on the circuit board.

BAND I

D426: 1N191 diode (#56-26).

AL =
)} D427-D430: Four FH1100 diodes -] d

(#56-87). - X - j

=l —

I

anded end of diode D425 does not
touch and short circuit the lead of
the nearby shielded cable.

423, D425: Two 1N4149 diodes _[j-% l') 7 O
#56-56). Make sure the lead at the % % I::I u \ &)

) %%Oﬂ IEZY

D421, D422: Two 1N4149 diodes

(#56.56). RZa

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING

==+
IRON TIP CLEAN. -0
/IPE IT OFTEN /é-‘ :I

-

ITH A DAMP &iﬁ‘k&é«lﬁ
PONGE OR CLOTH. =~ ~-

= ) v
(#56-56), u O H(V‘J) D v
—— |
(40419, D420: Two 1N4149 diodes :—I -E/Zr*“ﬂ - N,J‘

S

Ry

Ly

N \J g
”JU\N" LI_\‘M( U
UUU

) Solder the ledds to the foil and cut
off the excess lead lengths. :l \M \ 7
= 7 Pt L) Ferrite bead.
O O O \J O } /Ferrite bead.

PICTORIAL 3-2

8 7 :
D. ——
-d k
\ [| Ferrite bead.

(J) D401-D418: Eighteen  1N4149
diodes (#56-56),

(%) Solder the leads to the foil and cut off
the excess lead lengths.

(J Prepare a 1-1/8" and a 3-1/4"" gray
wire. As you install each wire, solder
it 1o the foil and cut off the excess
wire lengths.

=

() 1-1/B" gray wire at J.

() 3-1/4" gray wire at J.

NOTE: When you install a ferrite bead, use
a 1” small bare wire to mount the bead to
the circuit board.

TERRITT
Bt AD

Yrrwms

“‘ 1" small bare wire at J.
NA Ferni
N JFerrite bead.

— |

———

P Ferrite bead.
m\
(‘_ . Two ferrite beads.
{

(/) Solderthe leads tothe foil and cut off
the excess lead lengths.




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

IDENTIFICATION PART
DRAWING NUMBER

CONTINUE <

Install nine 1000 £ (brown-black-red)
resistors at:

START @ 1T
Install nine 100 k2 (brown-black-yellow) () Ra31.
() R427.

&

xesistors at:

(} R422,

{ ) R418.

()} Ra13.

{ 1) R4a09.

{ [) Raoe.

R401.

( Solder the leads to the foil and cut
\ off the excess |lead lengths.

— |
L) R472: 4700 Q (yellow-violetred).

Install four 1000 £ (brown-black-red)
resistors at:

Solder the leads to the foil and cut
off the excess lead lengths.

1} R4B6.

} R468.

) R489.

l‘-, R453: 3900 £ (orange-white-red).

‘ R455: 39 () (orange-white-black).

R467.

Install eight 1000 £ (brown-black-red)
resistors at:

R471: 2200 £ (red-red-red).

)] Solder the leads to the foil and cut
off the excess lead lengths,

;) R4s57.

R459,

(Y} Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 3-3
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The steps performed in this Pictorial are in

IDENTIFICATION
DRAWING

this area of the circuit board.

_

PART

NUMBER

&( R425: 3300 2 (orange-orange-red).
|

R426: 470 §2 (yellow-violet-brown).

R447; 22 k2 (red-red-orange).

{ R448: 22 k{2 (red-red-orange).

R446: 220 0 (red-red-brown).

Solder the leads to the foil and cut
off the excess lead lengths.

R445: 22  (red-red-black).

R449: 22  (red-red-black).

: 3300 & (orange-orange-red),

: 470 £ (yellow-violet-brown).

: 470 8 (yellow-violet-brown).

—

1 3300 §2 (orange-orange-red).

© 4700 2 (yellow-violet-red).

R461: 4700 Q (vellow-violet-red).

{ Solder the leads to the foil and cut
off the excess lead lengths.

7 A AN AN

piEE o
—=

N
0

/ E' R444: 100 § (brown-black-brown).
4
7 ) 2 ( , R443: 22 kR (red-red-orange).

— Install five 4700 2 {(yellow-violet-red)
2 resistors at:
! ) nazr
T Y
[ \ (|) R433.
1
Vg () R428.
) (|) Ra2a.
Vs | |
[« i (1) R419.
- Install four 15 k2 {b )
W///.’/I’ nsta our rown-green-arange
resistors at:
|
D7 J (Y Rata
G -2
\|f (|} Ra11.
2l
N | = .
—= M P | () ?403.
g A) ( (_)/So er the leads to the foil and cut
— J e the excess lead lengths,
i (] - N — —
O[( f (J (- RAS1: 2200 2 (rec-red-red).
jy—-w( /

CONTINUE <

R434: 3300 §2 (orange-orange-red),

R435: 470 £ (yellow-violet-brown).

) Solder the leads to the foil and cut

off the excess |lead lengths.

1. Cut one lead of this resistor to 3/8".
Form this lead into a loop; then
crimp the loop tightly as shown.

2. Install the long lead of this resistor
at “'2200 TP.” Solder the lead to the
foil and cut off the excess lead.

—CRIMPED
(P LOOP
22000
~

\/

NOTE: The loop on this resistor is TP

(test point).

PICTORIAL 34
O Y% w % 1 (INCHES) 2 3 4 5 6 7
B LU L SIS TS e PN NI ISR B R N T R S N T R B
I AARARRARZE | T T T T ¥ T T T T T T T T T T T T T T T Y T T - T T T ¥ T Y T T
(o] s 1 (Cw) 2 3 4 5 L] T a8 -] 10 1" 12 123 14 18 18 17




Page 1-50
g =g F IS ATEIRIT.

The steps performed in this Pictorial are in
this area of the circuit board. \

IDENTIFICATION / PERT
NUMBER

DRAWING

Install five .01 uF disc capacitors at: m—_
]
L |

Install four 7.7 pF disc capacitors at:

Install nine .01 uF disc capacitors at:

My ocaza

(|} ca27.

(]) caza.

Solder the leads to the foil and cut
off the excess lead lengths.

: 75 pF mica.

: 470 pF mica,

: 75 pF mica.

: 30 pF mica.

} Solder the leads to the foil and cut
off the excess lead lengths.

: 300 pF mica.

: 30 pF mica.

.............. /| d : 12 pF mica.

.............. : 76 pF mica.

.............. . : 12 pF mica.

: 12 pF mica.
: 75 pF mica.

.............. ’ ‘ " { D ©467: 12 pF mica.

.............. { b Solder the leads to the foil and cut
off the excess lead lengths.

Solder the leads to the foil and cut
off the excess lead lengths. PICTORIAL 3-5
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The steps performed in this Pictorial are in

this area of the circuit board.
PART
NUMBER

IDENTIFICATION
DRAWING

NOTE: When you Install the following

transistors, line up the tab on each transis-
tor with the outline of the tab on the
circuit board. Then insert the leads into
their correct C, B, and E holes. Solder the
leads to the foil and cut off the excess lead

lengths.

Q407: 2N3866 transistor
(#417-205). This transistor fits
down against the circuit board.

\

h
O [

oﬂﬁ‘%@
ST

ConTINUE > I

NOTE: Install the following transistors in
the manner shown, First line up the flat of
the transistor with the outline of the flat
on the circuit board. Insert the transistor
leads into their correct holes indicated by
E, B, and C. Solder each lead to the foil
and cut off the excess lead length.

-_—

FLAT<
P
EBC

FTr MPS 6521 transistors (#417-172) at:
)

( Q404,

PICTORIAL 3-6
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The steps performed in this Pictorial are in

this area of the circuit board

\ / NOTE: Each crystal frequency is screened

on the circuit board. The component

numbers are also screened except for

IDENTIFICATION PART Y403, Y405, and Y407. Be sure you

DRAWING NUMBER mount each crystal in its correct location.

Use a minimum amount of heat and solder
. & plis, the leads to the foil.

ca28

E
\\ C429: 10 pF disc.

(\e1] C431: 10 pF disc.

) C437: 100 pF disc.

\% €439: 100 pF disc.

(—¥ C441:33 pF disc.
N

\

Y409: 38395 MHz  crystal
(#404-422).

() €421: 5 pF disc.

3 C422: 10 pF disc.

Y408: 37.895 MHz  crystal
(#404-421).

C443: .001 uF disc,

C444: 2.7 pF disc.
\ (J ) Solder the leads to the foil and cut
\
N

(¢\) Y407: 37.395 MHz crystal
(#404-420).

N
Y 406: 36.895 MHz  crystal
: (#404-419).

\ off the excess lead lengths.

() CA23: 10 pF disc. " \
— )} Y405: 29.895 MHz crystal
. \ (S C414: 18 pF disc. -~ (#404-418).
m C413: 5 pF disc. “ Y404: 23.895 MHz  crystal
4 (#404-543).
(N C416: 10 pF disc. L

Y403: 22.895 MHz  crystal
(#404-417).

=

(—» C404: 10 pF disc.

46: .001 uF disc.

5 -
{ C403: 5 pF disc.

C407: 3.3 pF disc.

(_) Y402: 15.895 MHz  crystal
\ (#404-416).

———
d} Y401: 12.385 MHz crystal

\ (#404-415).

) C469: 6 pF disc.
S

AN N N Y

{ q\_ RFC 403: 30 uH inductor (#45-27).
Bend the leads toward the slot in the
coil form to prevent damage to the

Q) CA471: 33 pF mica.

leads of the winding. — : S |
(...Q C472: 6 pF disc.
C474: 5 pF disc.
—— - =
‘:} C475: 33 pF mica.
e
CA76: 5 pF disc.

{ {} Solder the leads to the foil and cut

C449: .1 pF disc.
off the excess lead lengths,

C447: 270 pF disc.

Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 3-7
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The steps performed in this Pictorial are in
this area of the circuit board. \

IDENTIFICATION PART

DRAWING NUMBER
NOTE: As you install the components in
this pictorial, solder the leads and cut off
the excess lead lengths. E

CONTINUE < I

Position each coil over its outline and
insert all four pins through their holes.
Make sure no terminals of adjacent coils

- touch each other. Then solder the coil pins
|:] to the foil,
[—1-| D —
N
{ J|RFC 402: 22 uH inductor - = .:l_

| RFC 401: 22 puH inductor é; é?

{#45-73), :1_2?3 Q
| =
D

ET

I

)
§\§
i
I A

-\ |
416-L421: Six 3.975 uH coils
(#40-1879, red dot).

0 ?goézoﬁj
TIITTRNNT

{ L422, L423: Two transformers
[#40-1050}. Match the wide ridge
on the coil form to the wide space
between the dots on the circuit
board outline.

After installing the coils, connect a diode
between lugs 1 and 3 of each coil. Be sure
you position the banded end of the diode
as shown in the Pictorial. Bend each diode

F= = = lead against a coil terminal and solder it in
[ ) L410-L415: Six 7.95 uH coils (#40- place, Cut off the excess lead lengths.
1672). DBIAD DE
ND
After you install the coils, connect a diode ! oo

between lugs 1 and 3 of each coil. Be sure
you position the banded end of the diode as
shown in the Pictorial (toward lug 1 of the
coil). Use your soldering iron to remove any
excess wax from the lugs before you install
the diode. Bend each dicde lead against a
coil terminal and solder it in place. Then cut
off the excess lead lengths.

() D437-D442: Six 1N458 diodes
(#56-24}. Connect them to coils
L416-L421 respectively.

PICTORIAL 3-8

D431-D436: Six 1N458 diodes
(#56-24). Connect them to coils
L410-L415 respectively.
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START ®|

{ )} Mount board pullers on the foil side
of the circuit board at holes A and
B. Position the female part in the
circuit board; then push the male
part through the female part,

20

0

0
oﬂa%g

Il

C@@ e
i

BOARD
PULLER

-

22
MALE PART

=
ooﬂ[jmq]
Sraee

7%

[ ) Cut a letter “D"” from the terminal

identification sheet and remove the
adhesive backing. Press the letter
onto the circuit board at the
location shown,

COCOCOHTS OO o o

UO

OE0

y

N = )/
D/[]

Hr e
O3
@

DD%O

&0
]
—
-
D
>

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

{ )} Unsoldered connections.

{ ) *Cold" solder connections.
{ } Solder bridges between foil patterns.

{ )} Protruding leads which could touch
together,

{ ) Transistors for the proper type and
installation.

{ ) Diodes for the correct position of
the banded end.

OO D0y 000

Temporarily set the circuit board aside.

L~ s

PICTORIAL 39



CONVERTER, DISPLAY, AND
COUNTER CIRCUIT BOARDS

QrTy.

PARTS LIST

Remove the parts from pack #4 and check each part against
the following list. Make a check (/) in the space provided as
you identify each part. Any part that is packed in an
individual envelope with the part number on it should be
placed back in the envelope after you identify it until it is
called for in a step. Do not throw away any packing

materials until all parts are accounted for.

DESCRIPTION

RESISTORS 1/4-Watt

() 6
() 6
() 1
1/2-Watt
() 2
() 1
() 8

() 2
() 2
() 1

2200 Q (red-red-red)
10 k@ (brown-black-
orange)

470 kQ (yellow-violet-
yellow)

56  (green-blue-
black)

150 ) (brown-green-
brown)

220 Q) (red-red-brown)

680 (1 (blue-gray-
brown)

1000 Q (brown-black-
red)

3900 ) (orange-white-
red)

HEATHXITY

HEATH CIRCUIT

No. Component No.
6-222-12 R151-R156
6-103-12 R157-R163
6-474-12 R164
6-560 R851, R852
6-151 R112
6-221 R104-R109,

R853, R854

6-681 R111, R113
6-102 R101, R103
6-392 R102

1-55
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Qarty. DESCRIPTION HEATH CIRCUIT
No. Component No.

CAPACITORS

Disc

{ ) 1 5pF 21-78 C113

{) 1 .005 uF 21-46 Cl112

() 1 .02 uF 21-31 C856

{ ) 13 A uF 21-95 C101, C103-
€109, C111,
C853, C854,
C857, C858

Other Capacitors

{ ) 1 2-8 pF trimmer 31-62 c114

() 1 36 pF mica 20-96 Cc102

{ ) 2 .001 uF feedthrough 21-145 C851, C855

() 1 100 pF electrolytic 25-56 C852

NOTE: HEATH PART NUMBERS ARE STAMPED
ON MOST DIODES.

/o~
OR @ OR fQ OR % y/
DIODES-TRANSISTORS |7 / d / f@
10 1N4149 silicon diode 56-56 D101-D110 //
;l 1N2071 silicon diode 57-27 D851-DEb4
2

2N2369 transistor 417-154 Q101 /
MPSUOS transistor 417-224 Qs51, Q852 \ /‘a

{
{
(
(

— v —

INTEGRATED CIRCUITS

() 1 SN7400N 4431 IC112 ] ///

() 1 SN7420N 443-2 IC119

() 2 SN7473N 443-5 IC117
IC118

() 4 SN7490N 443-7 IC113,1C114
IC115, IC116

() 5 SN7475N 44313 1C103,
IC105,
IC107,
1C109,
Ic111

() 1 SN74H103 443-70 IC101

() 6 DD700 (DM8880) 443-602 IC151-1C156

decoder

() 5 74196 443628 IC102,
IC104,
IC106,
IC108,

1IC110
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

MISCELLANEOUS

() 1 3 pH toroid coil 40-958 L851
() 1 Transformer 54-861 T851
() 2 Shield 200-661
() 1 Shield top 205-1430
() 3 SP-352 display tube 411-295 V151-
V163
() 26 Male connector 432121
() 24 Circuit board 432-124
connector
() 49 Wire socket 432-134
{ ) 14 14-pin socket 434-298
() 1 16-pin socket 434-299
() 1 Phono socket 434-186 J107
{ ) 2 Board puller 207-80
() Crystal 404-424 Y101
() 21 Ferrite bead 475-10
() #6 x 3/8" screw 250-8
PARTS FROM PACK #10
() 1 Converter circuit 85-1415-1
board
() 1 Display circuit 85-1416-1
board
() 1 Counter circuit 856-1417-2
board

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see “Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate “Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY
CONVERTER CIRCUIT BOARD

osition the converter circuit board (#85-
15-1) as shown.

Install four .1 uF disc capacitors at:
RB52: 56 (1 (green-blue-black). \ E:I
2

{ R851: 56 (2 (green-blue-black).

RB53: 220 0 (red-red-brown). -% ﬁ .

{ R854: 220 2 (red-red-brown). I

NOTE: When you install a diode, always

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

match the banded end on the diode with — L| ]
the band mark on the circuit board.

BANDED
END ; |

WIPE IT OFTEN n-2° 585
WJTH A DAMP &{r_@a&,‘?_
SPONGE OR CLOTH. ™ ~=

{{) Solder the leads to the foil and cut
off the excess lead lengths.

)/ D851-D854: Four 1N2071 (#57-27)
diodes.

) Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 4-1
o % B % 1 UINCHES) 2 3 4 5 6 7
AT I S T SRS R TP U RN H NP U RN ST T S R B SR S | - |
'IIII‘FII)f T " Ll f L) I L] ]' T I T 1 ¥ ‘ T —r T " 1 ' T I A} r ¥ [ v l T l ] L]
0O 5 1 (cm) 2 3 2 5 s 7 8 9 10 " 12 13 14 13 e 17
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NOTE: Before you install an electrolytic

capacitor, look at it and identify the leads.
One lead will have a plus (+) mark or a
minus (—) mark near it. Be sure toinstall the
positive lead in the positive marked hole. Be
careful; only the negative lead may be
marked.

IDENTIFIED IDENTIFIED
LEAD 15 LEAD IS
NEGATIVE (-) POSITIVE (+)

MINUS (-)

(-) MARK

MARK

POSITIVE
(+] MARK

C852: 100 uF electrolytic.

NOTE: To install this transistor, position

it with the beveled corners as shown in the
Pictorial. Insert the leads into the holes so
the body is 1/4” from the circuit board
and solder each lead to the foil. Cut off
the excess lead lengths.

i
NARROW
BEVEL
BROAD/
BEVEL

()} Q851: MPSUOS
(#417-224).

transistor

transistor

() Q8s2: MPSUOB

(#417-224).

PICTORIAL 4-2

851: Insert the 3 mH coil leads
(#40-958) into the circuit board
holes, Solder the leads to the foil
and cut off the excess lead lengths.

T851: Match the transformer
colored lug to the dot on the circuit
board and insert the lugs in the
holes. Solder the lugs to the foil and
cut off the excess lead lengths.

COLORED

Tepare a 2" small orange wire. Sol-
der one end of the wire to the foil and
cut off the excess wire end.

|

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

( )} Unsoldered connections.
{ } “Cold"” solder connections.
{ )} Solder bridges between foils.

{ ) Protruding leads. No lead should be
longer than 1/8".

{ ) Transistors for the proper type and
installation.

( ) Electrolytic capacitor for the correct
position of the positive (+) end.

( ) Diodes for the correct position of
the banded end.
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S o)

.001 FEEDTHROUGH
CAPACITOR

(A

«§

#6 x 3/8" SHEET
METAL SCREW

TABS ABOVE | .Q—D

THE BOARD i~

TABS BELOW
THE BOARD

(B

p—ny  °

U ﬁf \
PICTORIAL 43

Reter to Pictorial 4-3 for the following steps.

( Position the converter circuit board between the
retaining tabs of both shields and assemble the shield
with two #6 x 3/8" screws. These two sides are
symmetrical.

NOTE: If one of the sheet metal screws is touching disc
pacitor C853, bend the capacitor away from the screw.

( Cut the leads of two .001 uF feedthrough capacitors

\ to 1/8" from the ceramic.
C851: From the outside of the shield box, install a

.001 uF feedthrough capacitor in hole A. Solder the
metal collar of the capacitor to the shield box.

—

( C855: Similarly, install and solder a .001 uF feed-
through capacitor in hole B in the shield box.

”\"- am@
U) \ﬁﬁ X 3/8" SHEET

@ METAL SCREW

0

SHIELD
TOP

“/[h.émn@

PICTORIAL 44

Refer to Pictorial 4-4 for the following steps.

CAUTION: Do not place any strain on the feedthrough
capacitors, as the ceramic insulation can be damaged.

) Connect the wire coming from circuit board hole A to
the capacitor lead at hole A (S-1).

() Connect the wire coming from circuit board hole B to
the capacitor lead at hole B (S-1).

‘(\ On the foil side of the circuit board, scrape a little of
the blue coating off the board at each retaining tab.
{\)

Then solder each of the four tabs to the foil.

Mount the shield top to the shield box with two #6 x
3/8" screws. Disregard the two unused holes.

Set the assembly aside until called for in a step.
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DISPLAY CIRCUIT BOARD

i

NOTE: This circuit board has foil on both
sides. As with the other circuit boards, the
“foil side’ referred to on these pages is the
side WITHOUT the printed component
outlines. Solder ONLY to this side of this
circuit board,

Position the display board

{#85-1416-1) as shown.

circuit

Install six 2200 £, 1/4-watt, (red-red-red)
Kesistors at:

t\mm
\lmw

( R1561.
; ; R164: 470 k&, 1/4-watt
E (vellow-violet-yellow),

Solder the leads to the foil and cut

DRANNNN

N

& & & N B s i O

~Ul
|
|
|
|
L

off the excess lead lengths.

——_J

||

|
|
_:::{E:::Q______

|
|
L

o o mp g e s e e o

PICTORIAL 4-5

CONTINUE < I

NOTE: Both 14-pin and 16-pin dual-in-
line IC’s and sockets are used in this kit.
Be very careful when you install the
sockets, as it is possible to accidentally
place a 14-pin socket in a 16-pin socket
location.

If the 16-pin IC sockets furnished are of
two different sizes, use the smaller 16-pin
sockets on this circuit board.

Insert the socket pins into the holes. The
half-moon mark on the circuit board
should still be visible after it is installed.
Solder the pins to the foil.

2
J 5 ‘
0y Ll

J

uy ]

HALF-MOON
MARK

Install six 16-pin IC sockets at
1C151-1C166. Make sure all the pins
are in their holes and that the body
of each socket is flat against the
circuit board. Solder all the pins of
each socket to the foil as you install
it.
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START W

In the following steps, install six 10 k§2,
1/4-watt resistors (brown-black-orange). If
you installed the large size IC sockets, the
10 k2 resistors may not fit down on the
circuit board. In this case, install the 10
kS? resistors vertically in the holes
indicated by the arrowheads, with the
other lead bent over and installed as
shown below.

)} Solder the leads to the foil and cut

KEEP YOUR
SOLDERING
IRON TIP
CLEAN

CONTINUE

-

off the excess lead lengths.

PICTORIAL 4-6

NOTE: In the following steps, install male
connectors (#432-121) in the holes as
shown. Push the connectors into the holes
until the stop ridge is firmly down against
the circuit board. Then solder the
connectors to the foil At the lettered
locations within the shaded areas for each
step.

STOP
RIDGE

SOLDER TO
FOIL SIDE

(&{} Five male connectors.

{4 Four male connactors.

Four male connectors.

|
Four male connectors.
N Five male connectors.

(}) Four male connectors.
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[START @

in the following steps, install six IC's in
the designated sockets. See Detail 4-7A
below. Be careful to match the pin 1 end
of each IC to the half-moon mark on the
circuit board.

NOTE: Before you install an IC, first be
sure the pins are straight. Then lay it
down on one of its rows of pins, as
shown below at A, and roll it over until
the pins are at right angles or are bentin
slightly as shown at B. Repeat this pro-
cess for the other row of pins.

Ny
N
X
N
=N
N

Before you apply downward pressure to
an |C, make sure each IC pin is centered in
its proper socket aperture. Handle IC's
carefully as their pins are easily bent.

.

2

— T 2
N
DD TOODD DD

' L__ 17 ;

MARK %’/ LR /

l\J IC151 through IC156: DD700 or
DMBB80 IC {#443-602).

PICTORIAL 4-7

SMALL
INDENTATION '""“,Er "I“---' /,%
- &
> 1?1'
PIN 1 PIN 1 PIN 1 TR

Detail 4-7A
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== aTerE

Prgpare two display tubes as follows:

(/ ) Position two display tubes with their
pins up and with the glass seal
positioned as shown below. It may
be necessary to straighten the pins,
Carefully select pins A8, A10, B8,
and B10, and bend these pins over
against the tube base, Do not permit
these pins to touch any other pin.

Al

Q
oA2 oAb

°A7
oA3 oAb

oAl VIEWED
e FROM BACK
AR wio ] i
o

-]
51 st GLASS SEAL

(}} Use thin-nose pliers to hold a wire
socket with its open end down. Push
the wire socket down onto a tube
pin until it touches the back of the
tube. As the tube pins are easily
bent, you must very carefully push
straight down with just enough force
to cause the pin to enter the wire
socket. If the tube pin bends,
straighten it and try again,

PUSH
DOWN

(d)-Jlnstall wire sockets on all of the

unbent pins of the two display
tubes.

—

{ } Look at the wire sockets of each
tube from two adjacent sides and
adjust the sockets so they are
parallel and are perpendicular to the
back of the tube. Make sure there is
no contact with the bent pins.

L~

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING/
IRON TIP CLEAN. -4
WIPE IT OFTEN ':E:ééjﬁ-"
WITH A DAMP ?‘a{;g;:?@
SPONGE OR CLOTH. ~ =~

PICTORIAL 4-8

FOIL SIDE
(UNPRINTED!

FOIL-SIDE-UP in the position
shown in the Pictorial.

(&k TURN THE CIRCUIT BOARDT

>
5

> Detail 48A

{ V153: At location A in the Pictorial,
hold a display tube with the wire
sockets toward the foil side of the
circuit board as shown in Detail
4-8A. Position the glass seal (on the
under side of the tube) as shown in
the Pictorial. Then carefully fit the
wire sockets into the circuit board
holes. Push the tube into the board

‘\ as far as possible.

—

( \l V152: In the same manner, fit the
second display tube into the circuit
board at location B.

Prepare the remaining display tube
by bending down pins A8, A10, and
B10. DO NOT bend pin B8 over.
(This is the pin for the decimal point
in the display.)

. Install wire sockets on the 17
unbent pins of this display tube,

V151: In the same manner as
before, fit the third display tube
into the circuit board holes at
location C.

—_——— |
Check to see that the faces of all
three display tubes are aligned with
each other.

Carefully turn the circuit board over
so the FOIL SIDE is down. The
circuit board will rest on the tube
faces, so use a soft cloth on your
work table.

Solder all wire sockets to the
COMPONENT ({printed) side of the
circuit board. CAUTION: Use a
MINIMUM amount of heat and
solder at each wire socket, but be
sure you have a good connection. |f
you hold the soldering iron on the
connection too long, or use too
much solder, the solder may “wick
up” inside the wire socket and
solder the tube pin to the socket.
This creates a problem if it ever
becomes necessary to replace the
tube.

_—
CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions,

\ } Unsoldered connections.
N\ ) “Cold” solder connections.
} Solder bridges between foil patterns.

Protruding leads which could touch
together.

Integrated circuits for the proper
type and installation.
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COUNTER CIRCUIT BOARD

PART
NUMBER

IDENTIFICATION
DRAWING

/

The steps performed in this Pictorial are in

this area of the circuit board,

NOTES:

1. Only part of the circuit board is
shown in the following Pictorials.
An identification drawing at the top
of each Pictorial shows the area of
the circuit board to be assembled.

2, In the Pictorial drawings, a dashed
line may designate the work area for
a specific step.

Pesition the counter circuit board
5-1417-2)  as  shown in  the
idgntification drawing. Then complete
each step on the Pictorials,

ut eight 1-3/8" lengths of small
bare wire.

Connect these wires to jumper each
of the indicated “J positions. Keep
these wires flat against the circuit
board.

FORMED

CONNECTIONS, YOU MUST m
REEP THE = SOLDERING __— 7
IRON TiP CLEAN =l /
WIPE )T OFTEN WITH A x 7
DAMP SPONGE OR CLOTH ¥

( : Solder each wire end to the foil and
/’cut off the excess lead lengths. Be
sure you solder sixteen connections.

Cut six 1-3/8"" lengths of small bare
wire.

( )} Connect five of these wires to
/jumper each of the indicated 'J”

{ ) Solder each wire end to the foil and
cut off the excess lead lengths.

{ positions. F 4
{ One 1-3/8" bare wire.

One 1-3/8" bare wire jumper.

]

e PICTORIAL 4-9

NOTES:

1. When you install a diode, always
match the banded end on the diode
with the band mark on the circuit
board.

2. In the following step, the foils are
very close together and you must
guard against solder bridges. To
check for solder bridges, hold the
circuit board closely against a strong
light. You can then easily see
whether the spaces between foils are
clear. You can also use a magnifying
glass to inspect the areas between
foils. If you do get a solder bridge,
melt the solder and let it run down
on the soldering iron, or brush off
the melted solder with a small brush
or a rag.

BAND’EJQﬂ

Ider all leads to the foil and cut
oft the excess lead lengths.

[o] Yo Yo 3 1 (INCHES) 2
l /8 3/8 | 5/8 ) 748 l | | \ |
H f H L L - L .

| Riasanasas p—tr——y  E— T
o) 5 1 (CM) 2 3 4 5
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IDENTIFICATION
DRAWING

PART ___pf
NUMBER

/

The steps perfarmed in this Pictorial are in
this area of the circuit board.

A R

NOTE: Solder the wires and jumpers as
ey are installed in the following steps.

(9 Cut five 17 small bare wires aj
connect them as short jumper
wires across the "J" positions
within the boxed area.

{ In a similar manner, connect six
jumpers.

{ In a similar manner, connect four
jumpers.

{ One 1-3/8" length of small bare

%-
2]
35

Connect four

jumpers,

short bare wire

Six 220 § (red-red-brown}:

!e Connect two bare wire jumpers.
= Connect three bare wire jumpers.

} Solder all leads to the foil and cut
off the excess lead lengths. Be sure
you solder all connections.

. T
wire. [ ]
(\) Solder all leads to the foil and cut|” mjm - )
off the excess lead lengths. Be sure |_J\ 2 |
you solder all connections. -
s l —F

({INCHES) 2

mmmm PICTORIAL 4-10 se———




I EATHKIT:

Page 1-67

PART
NUMBER

IDENTIFICATION
DRAWING

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

CONTINUE &

START®

NOTE: To install a ferrite bead, push a 1"
length of small bare wire through the bead
and bend down the wire ends as shown.
Solder each group of beads as it is instal-
led.

FERRITE BEAD

nstall eight ferrite beads, one at
each FB position within the
indicated area.

ou solder all connections.

.J| Solder all leads to the foil and cut
?ﬁ the excess lead lengths, Be sure

{ I In a similar manner, install eight
ferrite beads.

{ 1{ Solder all leads to the foil and cut
~ f off the excess lead lengths, Be sure
/ou solder all connections.

( J In a similar manner, install five
ferrite beads.
{ Solder all leads to the foil and cut

off the excess lead lengths. Be sure
you solder all connections.

—— PICTORIAL 4-11

R111: 680 Q (blue-gray-brown).

J101: Phono socket.

/A
A

. FOIL SIDE OF
C!R‘CUIT BOARD
/)

:7?& Y/
iy
/. /,7///5:%
S0

END THE LUG TOWARD
7/ THE INDICATED HOLE
" D0 NOT SOLDER THE LUG

R113: 680 £ (blue-gray-brown).

R112: 150 £ (brown-green-brown).

Solder all leads to the foil and cut
off the excess lead lengths.
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PART
NUMBER

IDENTIFICATION
DRAWING

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

[START @ D

NOTES: r—=—A" [

® Several IC sockets will be installed
over wire jumpers in the following

J
11
steps. Make sure each wire is flat ] I | | % —
: n | |
against the circuit board and does :l |
not elevate the socket. Before you :| { [ — | — TI:I—
11

start to solder each socket, count
the pins on the foil side of the
circuit board to make sure they all
extend through the circuit board.

WY |
2Ee—
DM

“"EI'
|
§§
j

N\

\

Ej?é\\%
m;mjj |

® |nsert the socket pins into the holes, I
The hatf-moon mark on the circuit |
board should still be visible after it is

installed. Solder the pins to the foil.

I ( E:. Install one 14-pin IC socket.

e ()) Install six 14-pin IC sockets.

| R B L R |

i

7
AN

.
I

D

————— = ——————

m

HALF-MOON
MARK

{ _) Install five 14-pin IC sockets.

Install five 16-pin IC sockets. Be
sure the sockets are tight against the
circuit board.

Install one 14-pin IC socket. M Install one 14-pin IC socket,
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CONTINVE

Solder all wires to the foil and cut
off the excess wire lengths.

)} Install twenty-four circuit board
connectors in the following manner.
Note that inside each connector the
spring contact is depressed on one
end. This depressed end of the
connector should face away from
the edge of the circuit board. Insert
the mounting tabs through the
circuit board until the ridges of the
connector are firmly against the
circuit board. Look at the row of
connectors to make sure the
depressed end of the contact of each
connector is toward the center of
the circuit board, Solder the tabs to
the foil.

L

DEPRESSED
CONTACT

COMPONENT
SI1DE OF
CIRCUILT

BOARD

I

_1.__.._._______

i

IRCUIT BOARD
EDGE

Prepare six 2" lengths of gray wire.

|
I
|
|
|
|
|
|
|
|
I
rivces | |1
|
|
|
|
|
I
I
|
|
|
I

) Install these wires at the indicated
“J'' locations with the heavy lines. I
Remove additional insulation as

necessary for a neat appearance. |

e | |

¥ Prepare two 1-1/2" lengths and one |

1-1/8" length of gray wire. |

|
1

'Lg
- =
|\
|h
i

W)} One 1-1/2° wire. »

One 1-1/2" wire, a

( q One 1-1/8" wire. I- -

(] j Prepare one 5-1/2"" and one 7-1/2"
lengths of gray wire.

( ‘J Proceed to the three steps in the

right column.

O % 1w 3 1 (INCHES) 2 3 4 5 6 7
Rl R I W I I T e I | S NP T AT S I AW A T
|ALANAALAS mN T T T T T T ™ T T T T T T T T T T T Y 1 T T T | T T T T T T .2 T T
0O B 1 (cm) 2 3 4 5 & 7 -] 9 10 " 12 13 14 18 18 17




Page 1-70

START®

PART __pl
NUMBER

IDENTIFICATION
DRAWING

In the following steps, you will install 1C’s.
Be careful to match the pin 1 end of each
IC to the half-moon mark on the circuit
board. {See Detail 4-7A on Page 63.)

=

B

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

KEEP YOUR

NOTE: Betore you install an IC, first be
sure the pins are straight. Then lay it
down on one of its rows of pins, as
shown below at A, and roll it over until
the pins are atright angles or are bentin
slightly as shown at B. Repeat this pro-
cess for the other row of pins.

AN

care as their pins are very easily bent.

[ﬁﬁwv |'£9§f;n

TEEHALE-MOON
MARK

{1) I1C103, 1C105, IC107,
IC111: Five SN7475N (#443-13)
integrated circuits. '

integrated circuit.

)

§§1

L

.

L

Before applying downward pressure to an
IC, make sure each IC pin is centered in its
proper socket aperture. Handle IC's with

1C109,

IC112: SN7400N  (#443-1)
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SOLDERING
IRON TIP
CLEAN

1C101: SN74H103DU (#443-70)
integrated circuit.

IC102, 1C104, IC106, IC108,
IC110: Five 74196 (#443-628)
integrated circuits.

L

/

IC117: SN7473N  (#443%5)
integrated circuit.

) 1C113, IC114, 1C115, IC116:
SN7490N  (#443-7)  integrated

: circuits.
() 1C118: SN7473N  (#443-5)
e iﬁrated circuit.
( IC119: SN7420N (#443-2) inte-
/ grated circuit.

s PICTORIAL 4-14 s
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PART —-W
NUMBER

.

NN
.

IDENTIFICATION
DRAWING

_

The steps performed in this Pictorial are in

START @ this area of the circuit board.

NOTE: When you install disc capacitors,

do not push the insulated portion of the
leads into the circuit board holes. This r

could make it difficult to solder the leads ‘[@m

to the foil. [:I |
INSULATION O/INSULATIGN '
ey

Install six .1 uF disc capacitors at:

} C112: .005 uF disc.

Install three .1 uF disc capacitors at:

(f1,C105,

Solder all leads to the foil and cut
off the excess lead lengths.

eessssss PICTORIAL 4-15 s

() /C102: 36 pF mica. Insert the lead

.,,.-‘ M%
77, SOLDER 77 O CENTER
N//////“/; TAB

2N2369 transistor
417-154). Align the tab on the
transistor body with tab outline on
the circuit board and insert the leads
into the holes. Solder each lead to
the foil and cut off the excess lead
lengths.

nearest J101 through the end hole of
the center tab of J101. Solder the
lead to the foil and to the tab.

o
i

»

FOIL SIDE
OF CIRCUIT
BOARD

114: 2.8 pF trimmer capacitor.
Solder the lugs to the foil.

101: Crystal (#404-424) as shown.
Solder the leads to the foil and cut
off the excess lead lengths. Be sure
the case of the crystal does not
touch the trimmer capacitor you
installed in the preceding step.
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{ ) Mount board pullers on the foil side
of the circuit board at holes A and

A B. Position the female part in the
] circuit board hole. Then push the
_é_:) 1} [ male part through the female part to
R A l:] |:::| Q’ _ the top of the board.
010 i
PULLER

- e I FOIL

T [

a2
AN mace

PART

FEMALE
PART

Cut out a letter “A" from the
terminal identification label sheet.

o 2 | —
N — {) Sarefullv remove the protective
acking from the letter A and press
E]I ‘ i| ﬁ A E/ this letter on the circuit board as
shown.
|
L | ‘ - |

| CIRCUIT BOARD CHECKOUT
- F % ﬁ Carefully inspect the circuit board for the

following conditions.

{ G/Unsoldered connections,

(-} "Cold” solder connections,

= = | { 1 Solder bridges between foils.
1 ()7 Protruding leads. No lead should be
/ U e -—‘|‘— / longer than 1/8".
‘ . S ) Transistors for the proper type and
Jf . . _—
\‘l-s.. 3 { installation,

o y
I = l: 1) Integrated circuits for the proper type

0 0000 D000
. J
O
| ﬁ%

and installation.

il

Diodes for the correct position of
the banded end.

( ) Aay the circuit board aside. It will
be used later.

PICTORIAL 4-16



VFO FILTER AND DRIVER
CIRCUIT BOARDS

PARTS LIST

Remove the parts from Pack #5 and check each part
against the following list. Make a check (V) in the space
provided as you identify each part. Any part thatis packed
in an individual envelope with the part number on it should
be placed back in the envelope after you identify it until it
is called for in a step. Do not throw away any packing

materials until all parts are accounted for.

QTy. DESCRIPTION
RESISTORS
1/2-Watt
() 1 56 Q (green-blue-
black)
() 2 100 (} (brown-black-
brown)
() 1 150 Q (brown-green-
brown)
{ ) 2 3900 Q (orange-
white-red)
() 2 22 k{} {red-red-
orange)
HEATHIXIT?®

HEATH CIRCUIT

No. Component No.
6-560 R901
6-101 R1253,

R1254

6-151 R907
6-392 R905, R906
6-223 R1251, R1252

OR

1-73
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

Other Resistors
() 1 470 Q, 1-watt, 10% 1-1-1 R904
(yellow-violet-

brown-silver) Byecy Brewn S ’w(gf,;]el

() 1 .5\ .33-2-watt (orange- 3-2-2 R902
orange-sitver-geid)
() 1 220 N, 2-watt, 10% 1-13-2 R903
(red-red-brown-silver)
() 1 175 (0, 5-watt 3-16-5 R903
CAPACITORS
Disc
() 1 200 pF 21-21 C1251
() 1 470 pF 21-56 C901
() 1 820 pF 21-150 €903
() 1 .001 uF 21-140 C909
() 10 .01 uF 21-176 C904,C907,
C911,C912,
C913,C914,
C915,C9186,

C1252,C1255

Other Capacitors

{ ) 1 230 pF mica 20-111 Ca02

() 2 1000 pF mica 20-172 C1253,C1254

{ ) 1 10 pF electrolytic 25-54 Ca08

() 1 250 uF electrolytic 25-262 C905

{) 1 .1 uF Mylar 27-47 C906

DIODES-TRANSISTORS

() 2 1N191 diode {brown- 56-26 D905, D206
white-brown)

{ ) 2 DRS-110 silicon b7-64 D903, D204
diode __. , %7 {

() 2 i i 57-65 D901, DS02

() 2 CD-3342 or PT6619 417-830 Q901, Q902
transistor *
() 1 2N5770 transistor 417-293 Q1251

*If ordering transistors, don’t forget to order therimai compound, #352-31.

=g HIEATIIIIT
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= I B ATHEKIT
arTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
INDUCTORS
() 2 14.5 uH coil 40-1062 L901, L902
() 2 1.31 pH coil 40-1869 L1251, L1263
{ ) 1 2.3 uH coil 40-1872 L1252
() 1 2.2 uH choke 45-73 RFCS01
() 2 350 uH choke 45.82 RFC902,
RFC903

HARDWARE
() 3 6-32 x 1/2" screw 250-162 I~ = ‘“""“‘“mg__
() 3 #6 lockwasher 254-1 - J ‘
() 3 1/8" spacer 255-1 J— ,
() 3 15/32" tapped spacer 255-23
() 2 8-32 nut 2524 N Q
MISCELLANEOUS . @ ©

{

PARTS FROM PACK #10

)

)
)
)
)

*

6 Circuit board 432-124
connector

2 Phono socket 434-186

1 Heat sink 215-80

1 Thermal compound* 352-31

2 O ring 253-115

1 Driver circuit board 85-1421-5
1 VFO filter circuit board 85-1930-1

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see ““Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate ‘‘Heath Parts Price List.”

Dow Corning thermal heat sink compound contains Zinc
Oxides, Si0,, and slight traces of CO,.
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STEP-BY-STEP ASSEMBLY

CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW.

VFO FILTER CIRCUIT BOARD

Position the VFO/ffilter circuit board
{#85-1930-1) as shown and complete the

following steps
\ NOTE: To prepare a length of wire, cut it
to the indicated length and remove 1/4""
# f insulation from each end.
——y

(J) Prepare a 1-3/4" gray wire. Then
insert one end of this wire in hole D
and solder the wire to the foil. The
free end of this wire will be
connected later.

mﬁ

) L1253: Toroid coil {#40-1869).

} C1254: 1000 pF mica. ——

PREPARE EACH END AS SHOWN.

6"

lf?“
1fa"

304"
wz--

SHIELD: m

ND A
Detail 6-1A

= —=H

} C€1253: 1000 pF mica.

\ L L1252: Toroid coil {#40-1872).

L1251: Toroid coil (#40-1869).

CCNTINUE T

E’ €1255: .01 uF disc.

Prepare a 1-3/4” red wire. Then
insert ¢gne end of this wire in hole C
and sglder the wire to the foil, The
free fend of this wire will be
conrected later.

' P53: 100 £ (brown-black-
pwn).

g1252: .01 uF disc.

Solder the leads to the foil and cut
off the excess lead lengths.

Q1251: 2NS77C  transistor
(#417-293). First line up the flat on
the transistor with the outline of the
flat on the circuit board. Then insert

‘ R1254: 100 £ (brown-black-
brown).

k‘ R1262: 22 kQ (red-red-orange).
~C1251: 200 pF disc.

) Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 6-1

the transistor leads into their
corresponding holes indicated by E,
B, and C. Solder the leads to the foil
and cut off the excess lead lengths.

FLAT

b ; FLA..T‘

:E; ) Refer to Detail 6-1A and prepare a

6" length of shielded cable. NOTE:
DO NOT use RG-58A/U.

)} At end A of the cable, connect the
center conductor to A (S-1) and the
shield to B (5-1). End B will be

connected later.

.\7! Squeeze a little of the cement (saved
from the VFO steps) into the
centers of the three toroid coils to
affix them to the circuit board.

) Lay the circuit board aside. It will
be used later.
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ey H I EATHKIT:

DRIVER CIRCUIT BOARD

Position the driver circuit board as shown,

Then proceed with the following steps.

PART
NUMBER

\

NOTE: :The circuit board will be mounted

close tp a metal plate. To avoid short

R907: 150 Q (brown-green-brown),

) /R905: 3900 Q (orange-white-red).

Solder the leads to the foil and cut
off the excess lead lengths.
=
Install circuit board connectors in the
follow manner. Note that inside each
connector the spring contact is depressed
on one end, This depressed end of the
connector should face away from the edge
of the circuit board. Insert the mounting
tabs through the circuit board until the
ridges of the connector are firmly against
the circuit board. Look at the row of
connectors to make sure the depressed end
of the contact of each connector is toward
the center of the circuit board. Solder the
tabs to the foil. z

DEPRESSED
CONTACT

COMPONENT
SIDE OF
CIRCUIT

Six circuit board connectors.

[s] Yo B % 1 (INCHES) 2

4
| o ey srs) 7is |

PICTORIAL 6-2

CONTINUE T

NOTE: When you install a diode, always
match the banded end of the diode with
the band mark on the circuit board.

silicon  diode

CRS-110 silicon diode
(#57-64),

,(\)2966: 191 diode (brown-white-
ro {#56-26).

(IJ/DQOS: 1N191 diode (brown-white-

 prown) (#56-26).
¢") 0901, INMBZ/ silicon  diode

7
1@802/ silicon  diode

Dg902:
{#57-65).

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN. ‘;_-“- i

Solder the leads to the foil and cut
off the excess lead lengths.

|LAAABLARRE T T T T T T — T T T ™

0O 3 1 (cwm 2 a - 5 &
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stall five .01 uF disc capacitors at:

( -}50909: 001 uFdisc. .............

Position electrolytic capacitors with the posi-
tive lead as shown. Be careful, only the
negative lead may be marked.

MINUS (-}
MARKS

POSITIVE
(+) g
LEAD ..i&

HPOSITIVE (+)
MARK ON BOARD

(€ C90B: 10 uF electrolytic.
{«.0)C902: 230 pF mica.
{ C903: 820 pF disc.
C906: 250 uF electrolytic.
C901: 470 pF disc.
(Y ) C906: .1 uF Mylar.

Solder the leads to the foil and cut
off the excess lead lengths.

U
(J) RFC02: 360 puH choke (#45-82).

RFC903: 350 uH choke (#45-82).
( C912: .01 uF disc.

NOTE: Install the following coils by
inserting the pins into the correct holes in
the circuit board. Solder the leads to the
foll and cut off the excess lead lengths.

) L902: 14.5 uH coil (#40-1052),

} L901: 14.5 uH coil {#40-1052).
C904: .01 pF disc.

) €913: .01 pF disc.

( ) Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 6-3
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‘START @
IMPORTANT: If the two power transistors
furnished (parl #417-830) are type CD-
3342, install them as shown in this Pictorial.
If the transistors furnished are type
PT8619, follow the steps on Page 1-80 and
disregard this page.

|
NOTE: When you mount a phono socket,

position each sacket so its lug can be bent
over to touch the appropriate foil shown
by arrows A or B.

HIGH

Low

SOLDER AROUND
OUTSIDE

{ 3 Phono socket at LOW.

{ Phono socket at HIGH.

{ “ Bend each phono socket lug over so
its end touches foil A or B. Be sure
no part of this lug touches the
socket body. However, the clearance
between this lug and the socket
body must be as small as possible.
Solder each lug to the foil.

( } Usean ohmmeter to make sure there

is an open circuit between each
phone socket center conductor and
the ground foil.

the circuit board foil-side-down to
perfbrm the next three steps.

R904: 470 0, 1-watt (yellow-violet-
bpown).

(/) BH03: 175 Sowatt—

—
A weal
(7} Roo2:. ﬂ'f’;-w (orange-orange-
silver-gold), CecVs hown B

{ )} Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 6-4

CAUTION: Handle power transistors,
particularly the studs, with care,

{ A Stretch the two “O" rings by rolling
them onto a round object such as a
pencil, Repeat this action two or
three times to stretch each “0O" ring
the maximum amount, Then remove

I

( Carefully stretch an 0" ring onto
the round, white top of each
transistor.

Cut the four leads of each of the CD-3342
transistors (#417-830} to 3/16”. Mount
the transistor with its threaded stud and
its leads on the foil side of the circuit
board. The collector lead is identified by
letters “CTC" on the top of the transistor.
1. Be SURE the letters CTC match the
letter C on the circuit board,

2. Be SURE the transistor studs are
perpendicular to the circuit board
before you solder.

3 Check a second time that the letters
CTC and C match each other.
COLLECTOR
LEADS

(01: CD-3342 transistor.

( 5 Solder the four leads of each
transistor to the foil.

NOTE: If you performed the steps in this
Pictorial, you will have a 220 Q, 2-watt

resistor (red.red-brown) left over which
will not be used.

Proceed to “Circuit Board Checkout”
on Page 1-81.
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s

START @

IMPORTANT: Follow this Pictorial
ONLY if you were furnished two type
PT6619 transistors (part #417-830).

NOTE: When you mount a phono socket,
position each socket so its lug can be bent
over to touch the appropriate foil shown
by arrows A or B.

HIGH

Low

SOLDER AROUND
QUTSIDE

{ ) Phono socket at LOW.
E
{ )} Phono socket at HIGH.

{ ) Bend each phono socket lug over so
its end touches foil A or B, Be sure
no part of this lug touches the
socket body. However, the clearance
between this lug and the socket
body must be as small as possible.
Solder each lug to the foil.

{ ) Usean ohmmeter to make sure there
is an open circuit between each
phone socket center conductor and
the ground foil.

Turn the circuit board foil-side-down to
perform the next three steps.

RO04: 470 1), 1-watt (yellow-violet-

brown).

RO03: 220 £, 2-watt (red-red-
brown).

R902: .33 1, 2-walt (orange-orange-
silver-gold).

Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 65

(CONTINUE <~ I

Cut the four leads of each of the PT6619
transistors (#417-830)t0 3/16". Mount the
transistor with its threaded stud and its
leads on the foil side of the circuit
board. The collector lead is identified by
letter “C" on the top of the transistor.

1.  Be SURE the letter C matches the

letter C on the circuit board.

2. Be SURE the transistor studs are
perpendicular to the circuit board
before you solder.

3. Check a second time that the letters
C match each other,

COLLECTOR
LEADS

() Q902: PT6619 transistor.

( Q901: PT6619 transistor.

{

)

} Solder the four
transistor to the foil,

leads of each

NOTE: If you performed the steps in this
Pictorial, you will have a 140 £2, 5-watt
resistor and two O rings left over which
will not be used.

Proceed to "Circuit Board Checkout™
on Page 1-81.
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4-—;{» HEATEHEXIT:

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit boards for the following con- ( ) Transistors for the proper type and installation.
ditions.

{ ) Unsoldered connections. ( ) Electrolytic capacitors for the correct position of the
positive (+) end.

( ) "Cold"” solder connections.

) ( ) Diodes for the correct position of the banded end.

( ) Solder bridges between foil patterns.

{ ) Protruding leads. No lead should be longer than
1/8",
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[ (S morcin)

NOTE POSITION
OF HOLES

e,
OO OO

HEAT SINK

___

. ”?24/% Z
i //;f/ %//////%/7///:

i

FISH PAPER

Detail 6-6A
Heat Sink Assembly

Refer to Pictorial 6-6 (lllustration Booklet, Page 2) for the
follbwing steps.

(, )/ Refer to Detail 6-6A, remove the paper backing from a
2-3/4" x 3/4" piece of fish paper (left over from
previous steps), and mount the paper in the position
shown.

{ ) If the nuts supplied with the transistors are threaded
on the transistor studs, remove them temporarily.

WARNING: You will be using Dow Corning 340 thermal
heat sink compound in the next step and in several other
steps in the Manual. Aithough the compound is not caustic,
it may cause temporary discomfort if it gets into your eyes.
Should this happen, rinse your eyes with warm water. If the
compound gets into your clothing, the clothing may require
professional cleaning. The compound contains Zinc Oxides,
Si05, and slight traces of CO,.

Refer to inset drawing #1 on the Pictorial. Cut open
he thermal compound and squeeze out a smail
amount of it. Use an applicator to liberally coat an
area about 1/4" around holes D and E on the fish
paper side of the heat sink.

(Y) Wash the thermal compound from your hands.

NOTE: Save the remaining compound for use later.

( ]} Place a 6-32 x 1/2" screw through hole A from the top
of the circuit board. Hold the screw in place with your
finger and turn the circuit board foil-side-up. Place a
1/8" spacer over the end of the screw. Then lower the
heat sink onto the screw so the transistor studs fit
thyough holes D and E in the heat sink. Place a #6
Igckwasher onto the 1/2" screw; then turn a 156/32"

pped spacer onto the screw (only finger tight).

( the same manner, secure the circuit board to the
eat sink at B and C. Use a 6-32 x 1/2'' screw, a 1/8"
spacer, a #6 lockwasher, and a 15/32" tapped spacer

at each location.

( Tighten the three screws and spacers at A, B, and C.

NOTE: To avoid damage to the power transistors, it is
important #at you follow exactly the instructions for
the nuts in the following steps.

Start a transistor nut onto each transistor stud at D
/ and E. Use the nuts supplied with the transistors, if
any. If none are furnished, use those in the parts pack.

{ |) Use your fingers ONLY and tighten the two nuts as
much as possible.

( Hold the wrench flats on the end of the transistor stud
vith pliers to keep the transistor stud from turning as
hown in inset #2 of the Pictorial. Then tighten each

transistor mounting nut 1/8 turn more.

( Carefully check the space between the underside of
the circuit board and the heat sink to be sure none of
the component leads or solder connections touch the
heat sink. Be sure to carefully check the center
conductors of the phono sockets.

This completes the assembly of your driver circuit board.
Set it aside temporarily and proceed to "ALC/Output Fil-
ter Circuit Board.”



ALC/OUTPUT FILTER
CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #6 and check each part
against the following list. Make a check (V) in the space
provided as you identify each part. Any part that is packed
in anindividual envelope with the part number on it should
be placed back in the envelope after you identify it until it
is called for in a step. Do not throw away any packing
materials until all parts are accounted for.

QrTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
RESISTORS
() 1 220 () (red-red-brown)  6-221 R804
() 1 1000 O (brown-black- 6-102 R808
red)
() 3 3300 Q (orange- 6-332 R801, R80S5,
orange-red) R806
() 1 4700  (yellow-violet- 6-472 R809
red)
() 1 6200 Q (blue-red-red) 6-622 R803
() 1 10 kQ (brown-black- 6-103 R807
orange) e
Other Resistors
() 1 150 Q, 1-watt (brown- 1-18-1 RB02 ]
[F—
green-brown) _

HEATHXITE 1-83
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aTy. DESCRIPTION

CAPACITORS
Mica

12 pF
30 pF
62 pF
82 pF
90 pF
105 pF
130 pF
150 pF
270 pF
290 pF
300 pF
470 pF
620 pF
680 pF
820 pF
1000 pF
1800 pF

— — — — T — — T — p—p— p— T —— p—
— T T e et St e T’ st e e e e
M_L-A—ANN—L_L_L_L_AMM—I—L-.—A

Other Capacitors

() 1 10 pF disc
() 4 .001 uF disc

() 1
INDUCTORS

.68 uF electrolytic

HEATH CIRCUIT
No. Component No.
20-130 C806
20-100 c812
20-109 c809
20-141 C805
20-119 C815, C831
20-162 €802, C804
20-104 C801
20-103 C803
20-114 Ccs08
20-121 cs8o07
20-115 c824
20-113 Ccs11, C814
20-167 C817, C819
20-107 c816
20-171 c813
20-122 Ccs22
20-137 cs18, Ca21
21-3 c823
21-140 825, C82s,
C828, C829
25-922 c827

NOTE: The following inductors are toroid type coils un-
less otherwise noted. Leave these inductors in their en-
velopes until they are called for in a step.

() 1 .13 uH (white and

red dots)
() 1 .59 uH
() 1 .66 uH

.44 uH (white and
green dots)

.825 uH (white and
yellow dots)

1.1 uH

1.28 uH

1.31 uH (green dot)
1.59 uH (red dot)
30 uH

.82 uH peaking
coil

S — — — p— p—
—r N et et e
N = = =t o

40-1861

40-1966
40-1967
40-1865

40-1867

40-1968
40-1969
40-1869
40-1870
40-1011
40-1713

L8O1

LBO5
L804
L802, L80o3

L810

L808
L807
L811
L812
L813
L814, L815

y

|

o~
N \‘@‘I‘
!

7
|
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qarty. DESCRIPTION HEATH CIRCUIT
No. Component No.
MISCELLANEOUS
() 3 1N295 diode (red- 56-20 D801, D802,
white-green) D803
() 1 Rotary switch 63-723 SWI1C, sW1D
() 1 #6 flat fiber 253-1
washer
() 1 Eyelet 257-12
() 6 Circuit board ) 432124
connector
() 2 MPSA20 transistor 417-801 Q801, Q802
() 2 Phono socket 434-186
PART FROM PACK #10
() 1 ALC/output filter 85-2187-1

circuit board

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see *’Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
ceparate “‘Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY

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

Position the ALC/output filter circuit

board (#85-2187) as shown on the

{dentification drawing. Then proceed

ith the following steps.

( \ ) Install six circuit board connectors in
the following manner. Note that in-
side each connector the spring con-
tact is depressed on one end. This
depressed end of the connector
should face away from the edge of
the circuit board. Insert the mounting
tabs through the circuit board until
the ridges of the connector are firmly
against the circuit board. Look at the
row of connectors to make sure the
depressed end of the contact of each
connector is toward the center of the
circuit board. Solder the tabs to the
foil.

DEPRESSED
CONTACT

SIDE OF
CIRCUIT
OARD

IRCUIT BOARD EDGE

COMPONENT

e

PART
NUMBER

IDENTIFICATION
DRAWING

7/
7.

(

/ R8B06: 3300 1 {orange-orange-red).

R805: 3300 §2 (orange-orange-red).

RB804: 220 §2 (red-red-brown).

R809: 4700 2 (yellow-violet-red).

RB01: 3300 2 (orange-orange-red).

)\ R803: 6200 0} (blue-red-red).
)

)

brown).

( RB808: 1000 £ (brown-black-red).

{
off the excess lead lengths.

R802: 150 2, 1-watt (brown-green-

R807: 10 k§2 (brown-black-orange).

Solder the leads to the foil and cut

802: 105 pF mica.

) C801: 130 pF mica.

:

C831: 90 pF mica.
/taos: 150 pF mica.

C804: 105 pF mica.

C823: 10 pF disc.

(ffy C811:470 pF mica.

) Solder the leads to the foil and cut

off the excess lead lengths.

NOTE: When youinstall adiode, always
match the banded end of the diode with
the band mark on the circuit board. See
Detail 7-1A. BANDED

(=™

Install three IN295 diodes (#56-20) at:

PICTORIAL 7-1

.

{\) Dso2.
} D801.

} D803

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING

IRON TIP CLEAN. =
WIPE IT OF TEN n-7°-S85
ITH A DAMP =885

SPONGE OR CLOTH. ~ ™=

Solder the leads to the foil and cut
off the excess lead lengths.

IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED IN A NUMBER OF WAYS.
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START @

NOTE: When you install toroid coils in
the following steps, do not remove a coil
from its envelope until you are ready to
mount it. Then start the leads through
their holes in the top of the board. Grasp
the lead ends of the foil side of the board
and pull the coil down onto the board.
Solder the leads as you install each coil.
Then cut off the excess lead lengths,

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

[}

IDENTIFICATION

DRAWING

O,
&
o)

0: .825 uH coil (#40-1867,
fhite and yellow dots).

L811: 1.31 uH coil (#40-1869,
green dot).

NOTE: To mount a circuit board socket,
seat the socket in its hole on the top of
the circuit board. Turn the circuit board
over and support the socket with the
corner of a book to hold the socket up
against the board. Position the lug over the
foil pad as shown. Then solder the socket
to the foil by moving a soldering iron
around the socket and foil while you
apply solder. The lug will be soldered

% SQCKET #7277
TO FOIL

hono socket at IN.

Phono socket at QUT.

PICTORIAL 7-2

¢

PART
UMBER

CONMNTINUEL

C808° 82 pF'mica.

___._
62 pF mica.

(L oos 70 57 e

Clderthe leads to the foil and cut
e gxcess lead lengths.

———

pF mica.

470 pF mica.,

0 pF mica.

{ 618: 1800 pF mica.

( Solder the leads to the foil and cut
off the excess lead lengths.

NOTE: In each of the next two steps, bend
the inner lug of the phono socket as shown.
Then push a small bare wire through the
lug and into the circuit board hole. Solder
the wire to both the lug and the foil and cut
off the excess wire lengths. Be careful not
to short the lug to the phono socket shell.

SMALL BARE

Wikt INNER

LuG

SOLDER

PHONO
SOCKET

wire at F.

3/4" wire at G.
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The steps performed in this Pictorial are in
this area of the circuit board.

(#40-1011) as follows:

1. Refer to the drawing below and
push the #6 flat fiber washer onto
the eyelet. (It is a tight fit.)

2.  Push the eyelet through the center
of the coil as shown, either side up.
Then push the eyelet through the
circuit board. Position the leads as
shown and solder the eyelet to the
foil.

3. Push the leads through the circuit
board. IMPORTANT: Be sure the
twisted pair of leads go into the
center hole. The lead coming from
the bottom of the coil must go to
the hole nearest the 10 pF disc
capacitor. The lead from the top
must go to the hole nearest the
location for the 1000 pF mica
capacitor.

4.  Solder the three leads to the foil and
remove any excess lead lengths.

#6 FLAT
FIBER WASHER
) o————

TOP
LEAD

() L813: Install a 30 uH coil

IDENTIFICATION
DRAWING

I\ PART

NUMBER

PICTORIAL 7-3

[CONTINUE - I

NOTE: In each of the following steps
where a transistor is installed, line up the
flat on the transistor with the flat on the
circuit board. Then insert the transistor
{eads into the corresponding E, 8, and C
holes in the circuit board. Solder the leads
to the foil and cut off the excess lead
{engths.

—— = ——— —— |
5\) Q801: MPSA20 transistor
(#417-801).

( Q802: MPSA20 transistor
(#417-801).

NOTE: Before you install an electrolytic
.capacitor, look at it and identify the leads.
One lead will have a plus (+) mark or a
minus (—) mark near it. Be sure to install
the positive lead in the positive-marked
hole. Be careful; only the negative lead may
be marked.
OR

o] MINUS (=)
3~ MARK

[ POSITIVE(#+)
MARK

( CB27: .68 uF electrolytic. NOTE:
Your circuit board may be screened 5.
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START & §

() LB15: .82 uH peaking coil (#40-
1713).

4
,;
Y

)

Page 1-89

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

‘uH peaking coil (#40-

1 .13 uH coil (#40-1861, white
red dots).

/1803: 44 uH coil (#40-1865,

white and green dots).

C826: .001 uF disc.

C829: .001 uF disc.

Solder the leads to the foil and cut
off the excess iead lengths.

.

%

ke

PART

NUMBER

IDENTIFICATION

DRAWING

L7

2 L

~

s

=
N

- 0 pF mica.
b s —

CONTINUES

C81#,/30 pF mica.

#11: 470 pF mica.

620 pF mica.

5

.1‘meica.

4

( C849: 620 pF mica.

e —

OE @4—

PICTORIAL 7-4

=
g L B

Cp28: .001 uF disc.

.-.I»-.

Soider the leads to the foil and cut
off the excess lead Iengths.




this area of the circuit board.

9]

Orient the ten rotary switch lugs
with the circuit board holes. Then
carefully turn the rotors in both
switch wafers so the index notches
are in the position shown. You may
want to use one of the switch shafts
from Pack #11 to turn the rotors.

%(

‘ SW1C-SW1D: Rotary  switch
(#63-723). Push the Switch firmly
down onto the circuit board. Then
solder the ten lugs to the circuit
board foil. In further steps, only the

The steps performed in this Pictorial are in

IDENTIFICATION

DRAWING
INDEX  4_1/4"
NOTCH 'aiy

top wafer lugs will be connected.

(1) Forma?2”lengthof small bare wire
so it curves around, and touches,
switch lugs 5 through 12. Then
bend the ends of the wire so they
enter switch lugs 5 and 12. Solder

As you install the wires in the
following steps, solder both ends of
the wire and cut off any excess wire
lengths.

! a } 1-1/2" wire from A to switch lug 3.

1-1/4" wire from X to switch lug 12
{also solder the bare wire.}

W 1-1/4" wire from B to switch lug 16.

ll 1-1/2"" wire from C to switch lug 18.
I ) 1-1/4’" wire from D to switch lug 20.

} Prepare two lengths of shielded
cable (one 3" length and one 3-3/4"
length). Prepare both ends of each
cable as follows:

112" =

/4

|

,ﬁ;flﬂ’f/{
SHIELD
LEAD

Remove 1/2” of the outer
insulation; then remove 1/4” of
insulation from the inner conductor.
Melt a small amount of solder on the
wires at both ends.

ol 14 /1~
9 R DY 1114
SV SELET A 16 GRY
AN AT
- ot !
the wire to all the lugs except lug < %’f” Ry % )18
% " A
= NN P9 a
-1/2" N 2N
{ Prepare the following lengths of gray & 3 C »)
: ) 2N 3 b
wire: " e, R < = 201
2" GRY TS 7
1-1/2 1-1/4" 1-1/4" 1-1/2" 1-1/4” Ot‘ o i"%‘é J~ 1-1/4" 1-1/2"
Y GRY

-
G
«g&‘i’s‘\
\\"& (%)
2 >

PICTORIAL 7-5

At one end of the 3" cable, connect
the shield lead to J (S-1) and the
inner lead to H {S-1). Form the lead
across the board as shown. Then
connect the inner-lead to N (S-1)
and the shield lead to P (S-1).

{ b | Connect a 3/4" small bare wire be-
tween the top and bottom lugs at
switch lug 14, Solder both connec-
tions.

In the same manner, at one end of
the 3-3/4" cable, connect the shield
flead to L (S-1) and the inner lead to
K (S-1). Form the lead across the
board as shown. Then connect the
inner lead to S (S-1) and the shield
lead to R {S-1).

Place a 1-1/2” length of fiber
sleeving over a 2°" gray wire.

Connect one end of the 2* gray wire
at T (S-1). Pass the free end of this
wire down through the eyelet of
LB13. Connect this end of the wire
to hole E on the foil side of the
/’hoard {S-1}. NOTE: This wire must

be as short as possible.
(J Cut any excess lead lengths from the
foil side of the board.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

{}+ Unsoldered connections.
(/| ) "Cold"” solder connections.

) Solder bridges between foils.

) Protruding leads. No lead should be
longer than 1/8".

Transistors for the proper type and
installation,
———

( Electrolytic capacitor for the correct
position of the positive (+) end.

Diodes for the correct position of
the banded end.

Lay the circuit board aside. It will

be used later.
O % v 3y 1 (INCHES) 2 3 4 5 6
ye o o e oy | ey b e b
l'I]'I!II]I[ T 'l T [ ¥ I L] I LA [ T T | L) I T T L] 'l L 'I T i Ls ‘I' T I T ] T I T
(o] L} 1 (Cw) 2 K] 4 -] L] 7 -] 9 10 1 12 13 14 16 16 17




CARRIER GENERATOR/XTAL
FILTER CIRCUIT BOARD

QTY.

PARTS LIST

Remove the parts from Pack #7 and check each part
against the following list. Make a check (V') in the space
provided as you identify each part. Any part thatis packed
in an individual envelope with the part number on it should
be placed back in the envelope after you identify it until it
is called for in a step. Do not throw away any packing
materials until all parts are accounted for.

DESCRIPTION HEATH

No.

CIRCUIT
Component No.

RESISTORS, 1/4-Watt

() 1
() 1

() 12

22 Q) (red-red-black) 6-220-12
47 Q (yellow-violet- 6-470-12
black)
100  (brown-black- 6-101-12
brown)

270 ), 10% (red-violet- 1-21-12
brown-silver)

330 ) (orange-orange- 6-331-12
brown)

680 ) (blue-gray- 6-681-12
brown)

1000 Q (brown- 6-102-12
black-red})

1200 ) (brown-red-red) 6-122-12

HEATHXIT'

-

R605
R634

R601, R607,
R618, R619,
R621, R622,
R626, R627,
R633, R636,
R645, R655
R665, R667

R639, R648,
R658
R606, R629,
R638, RE647,
R657
R609, R663

R604, R624

OR

1-91
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

Resistors, 1/4-Watt (cont’d.)

() 4 1500 & (brown-green- 6-152-12 R603, R637, ]
red) R646, R656
() 1 2200 @ (red-red-red) 6-222-12 R632
() 1 2700 O} (red-violet-red) 6-272-12 R635
() 6 3300 Q (orange- 6-332-12 R641, R643,
orange-red) R649, R652,
R659, R662
() 4 4700 ( (yellow-violet- 6-472-12 R644, R654,
red) R664, R668
() 1 5600 () (green-blue- 6-562-12 R612
red)
() 4 6800 Q2 (blue-gray-red) 6-682-12 R602, R614,
R623, R631 -
() 8 10 k2 (brown-black- 6-103-12 R611, R615,
orange) R617, R640,
R642, R651,
R653, R661
() 2 22 k} (red-red-orange) 6-223-12 R625, R628
() 2 27 k), 10% (red-violet- 1-46-12 R608, R616
orange-silver) _J
CAPACITORS
Mica
() 1 33 pF 20-160 645 ol
(' 4 56 pF 20-78 C618, C633, 7
C637, Co42 /> P
) 1 75 pF 20-110 C609
() 4  82pF 20-141 C613, C534, —
C638, C643
{ ) 1 94 pF 20-176 C611
{ ) ] 105 pF 20-162 C612
{ ) 1 115 pF 20124 C624 ot
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

Others

() 29 .01 uF disc 21-176 C601, C602,
C603, C604,
Ce05, C606,
C607, C614,
C615, C6186,
C617, C619,
C621, C623,
C624, C626, /
C627, C628,
€629, €631,
C632, €636,
C639, Ce41,
C647, C648,
C651, C652,

C653
4.7 uF tantalum 25-276 C646

()

() 3 22 uF tantalum 25-212 C622,C635,
C644

) 47 uF tantalum 25-223 C608

) 1 15-60 pF trimmer 31-63 C649

e

(
(
INDUCTORS
() 1 100 uH peaking coil 40-486 L605

() 37 mH toroid coil 40-1685 L601, L602,

L603, L604
() 1 6.5 uH coil 40-1696 T601

DIODES
{) 8 1N458 (may be marked 56-24 D601, D602,

yellow-green-gray) D603, D604,
D605, D606,

NOTE: HEATH PART
D612, D613 NUMBERS ARE STAMPED

() 4 FH1100 56-87 D607, D608, ON MOST DIODES.
D609, D611 =

{) 1 GD510 56-89 D614

{ ) 1 1N191 (brown-white- 56-26 D615

brown) oR /
/{§




qQaTy. DESCRIPTION HEATH CIRCUIT i
No. Component No. \l
CRYSTALS
() 1 3393.6 kHz 404-205 Y601
{ ) 1 3396.4 kHz 404-206 Y603
() 1 3395.7 kHz 404-549 Y602
() 1 3395 kHz filter 404-283 FL-601
TRANSISTORS
() 3 X29A829 417-201 Q605, 0609,
Q612
() 9 MPSA20 417-801 Q601, Q602,
603, 0604,
Qs06, 0807,
Qe608, Q611,
Q613

MISCELLANEOUS

() 1 100 Q control 10-314 R666
() 2 Board puller 207-80
() 24 Circuit board 432-124
connector
{) 3 Ferrite bead 47510
) 2 4-40 nut 252-2
() 2 #4 lockwasher 254-9

PARTS FROM PACK #10

{ ) 1 Carrier generator/Xtal 85-1581-6
filter circuit board

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see ‘‘Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate “‘Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY

NOTE: The components shown in dashed
lines in the Pictorial are printed in yellow
on your circuit board. If you intend to
install the CW Filter Accessory kit, the
parts will be mounted in these spaces,

| —— —

Position the carrier generator/crystal filter
circuit board (#85-1581-6) as shown. Then
proceed with the following steps.

Install  twenty-four circuit board
connectors in the following manner. Note
that inside each connector the spring
contact is depressed on one end. This
depressed end of the connector should
face away from the edge of the circuit
board. Insert the mounting tabs through
the circuit board until the ridges of the
connector are firmly against the circuit
board. Look at the row of connectors to
make sure the depressed end of the
contact of each connector is toward the
| center of the circuit board. Solder the tabs
to the foil.

DEPRESSED
CONTACT

COMPONENT
SIDE OF
CIRCUIT

{ \) Six circuit board connectors.

\Jt ) Six circuit board connectors.

: ) Six circuit board connectors.
( | Six circuit board connectors.

NOTIE: To prepare a wire, cut it to the
indicated length and remove 1/4” of
iIRsulption from each end.

Prepare a 3-1/4" gray wire.

Connect the wire at J, solder the
ends to the foil, and cut off the
excess ends.

(o] i % 3 1 (INCHES) 2

ot

=

o]

0 -

S S e S N
Sl TS S Pt
IR LR EL A
T {;_) ; I; ,; —_'._;L

s Hlle

| s s sin e 5 [ oy
et

0O % 1w 2 a 4 5
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IDENTIFICATION
DRAWING

PART
4" NUMBER

The steps performed in this Pictorial are in —
this area of the circuit board.

1* gray jumper wire,

2-3/8" gray jumper wire.
D614: GD510 diode (#56-89).
()) Solder the wires to the foil and cut
off the excess ends.

_—
NOTE: When you install a diode, always
match the banded end of the diode with
the band mark on the circuit board.

Install eight 1N458 diodes (#56-24) at:

N

(.)) D615: 1N191 diode (#56-26,
brown-white-brown).

D607, D608, D609, D611: Four
FH1100 diodes (#56-87).

} Solder the leads to the foil and cut
off the excess lead lengths.

Solder the leads to the foil and cut
off the excess lead lengths.

(IJ W % %1 (INCHES) 5 6 7
/8 3/8 | 5/8 7/8

freberirrry 1308, 7 _l ly ll. — | L IT - | ol ] phs |
0O B 1 (cM) 2 ] 4 13 14 18 16 17
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IDENTIFICATION
DRAWING PART
NUMBER

The steps performed in this Pictorial are in /

this area of the circuit board.
START @

{ R602: 6800 2 (blue-gray-red).
( ' RE03: 1500 2 (brown-green-red).

—

(7) REO1: 100 Q (brown-black-brown). {C:))

605" 22 Q2 (red-red-black),

61 2: 5600 N (green-blue-red).

(.3 |RE09: 1000 © (brown-black-red), :I I \ ;
= Y . o,
Yz THA
{ RE08: 27 k12 (red-violet-orange). ‘ g
—_

( R607: 100 Q (brown-black-brown),

| -

H—r 17

’R613: 100 2 (brown-black-brown),

) RB16: 27 k§2 (red-violet-orange),

{

R619: 100 §2 (brown-black-brown).

£l

¢lder the leads to the foil and cut
off the excess lead lengths.

‘I 621: 100 2 {brown-black-brown).

R624: 1200 2 (brown-red-red),

RE23: 6800 £ (blue-gray-red),

( R622; 100 § (brown-black-brown).

( &/ [#640: 10 kQ (brown-black-orange).

5

R644: 4700 Q (yellow-violet-red).

(d

(<) |R645: 100 © (brown-black-brawn).

{ R: 1500 £2 (brown-green-red),

e
#633: 100 2 (brown-black-brown).

{ RE§4:

4700 Q (yellow-violet-red).

j 68:’ 4700 § (yellow-violet-red),

= E———
w : 1000 £ (brown-black-red).

Install six 10 k&2 (brown-black-orange)
resistors at:

)

off the excess lead lengths.

Install four 100 £ (brown-black-brown)
resistors at:

Solder the leads to the foil and cut

R655,

R636.

28: 22 k2 (red-red-orange).

32:,/2200 £ (red-red-red).

R@34: 47 Q (yellow-violet-black).

Solder the leads to the foil and cut
off the excess lead lengths.

{ older the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 83
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IDENTIFICATION

DRAWING

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

START » i

Install six 3300  (orange-orange-red)
resistors at:

P

(P

R648: 330 )
brown).

(orange-orange-

RE39: 330

(orange-orange-
brown).

h\
R667: 270 §2 (red-violet-brown).

R665: 270 §2 (red-violet-brown),

R647: 680 2 (blue-gray-brown),

} Solder the leads to the foil and cut *
off the excess lead lengths.

PICTORIAL 8-4

PART
NUMBER

R654: 4700 Q (yellow-violet-red).

R658: 330 ) (orange-orange-
brown).

R638: 680 £ (blue-gray-brown).
——

WJ) RE57: 680 Q (blue-gray-brown).

(3 R656: 1500 £ (brown-green-red).

élj R637: 1500 £ (brown-green-red). 4

() R625: 22 k{2 (red-red-orange).

RE35: 2700 §2 (red-violet-red).

R629: 680 £2 (blue-gray-brown).

RE31: 6800 §2 (blue-gray-red).

Solder the leads to the foil and cut
off the excess lead lengths.
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IDENTIFICATION
DRAWING

PART

NUMBER

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

START |

Install seven .01 uF disc capacitors at:

KEEP YOUR
SOLDERING
IRON TIP
CLEAN

Solder the leads to the foil and cut
off the excess lead lengths.

jj G 7oy
Install six .01 pF disc capacitors at: S

_____

(pose. ............. I s e ]
; e 20 4% {3 o3 ,
. el PR P

Install nine .01 uF disc capacitors at:

=t Bt gl e
(heewa. ... w —[M T m

() ce31.

() Ce32.

Solder the leads to the foil and cut
off the excess lead lengths.

Install seven .01 uF disc capacitors at:

(1) ce27.

() ce2o.

Solder the leads to the foil and cut
off the excess lead lengths.

Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 85
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WENTIFICATION
DRAWING

The steps performed in this Pictorial are in -~

this area of the circuit board.

PART

CONTINUE &

})) C611:04 pF mica,

} C609: 75 pF mica.

FERRITE
BEAD

NOTE: When you install a ferrite bead, use ‘%_—:5; ‘16
a 1” small bare wire to mount the bead to 4 \*) \\% \
the circuit board. o L
— = o
=

%

SMALL BARE
WIRE

| —

)

Ferrite bead

Ferrite bead.

Ferrite bead.

Iii

NOTE: When you install tantalum
capacitors, be sure to match the positive (+)
mark or color dot on the capacitor with the
positive (+) mark on the circuit board as
shown.
MAY BE MARKED
WITH POSITIVE (+)
SIGN OR COLOR DOT.

//»”4/ 71
C‘

B ts 7
POSITIVE
(+) SIGN

/)
e e
mc?@m S

C608: 47 nF tantalum,

C644: 22 _uF tantalum.
‘ } C646: 4.7 _uF tantalum.

n C612: 105 pF mica.

C613: 82 pF mica.

i:
off the excess lead Iengﬂ'ls.

C637: 56 pF mica.
T
a

off the excess lead lengths.

C649: 15-60 pF trimmer. Solder the
leads to the foil.

\) Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 8-6
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The steps performed in this Pictorial are in v
this area of the circuit board.

START »

NTIFICATION
DRAWING

PART
lK NUMBER

NOTE: Install the following transistors in
the manner shown. First line up the flat of
the transistor with the outline of the flat
on the circuit board. Insert the transistor
leads into their correct holes indicated by
E, B, and C. Solder each lead to the foil
and cut off the excess lead length.

Install nine  MPSA20 transistors

(#417-801) at:

PICTORIAL 8-7

CONTINUE < I

NOTE: Install the following transistors in
the manner shown. First line up the flat of
the transistor with the outline of the flat
on the circuit board. Bend the center lead
back away from the flat. Insert the transis-
tor leads into their correct holes indicated
by E, C, and B. Solder each lead to the foil
and cut off the excess lead lengths.

FLAT SIDE

FLAT SIDE

Install three  X29A829

#412401) at:

transistors
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IDENTIFICATION
DRAWING

The steps performed in this Pictorial are in /

this area of the circuit board.

nstall four coils (#40-1685). Solder the
Ikads to the foil.

L605: 100 uH peaking coil (brown-
black-brown), Solder the leads to
the foil.

¥ T601: Transformer (#40-1696).
Solder the leads to the foil. This coil
can be installed either way.

R666: 100 £ control (#10-314),
Solder the leads to the foil and cut
off the excess lead lengths.

)

B

PICTORIAL 8-3

PART
NUMBER

Mount the 2.1 kHz SSB crystal filter
(#404-283) with #4 lockwashers
and 4-40 nuts. Then solder the lugs
to the foil. The filter can be installed
either way.

#4 LOCKWASHER
4-40 ng &

NOTE: The following crystal frequencies
(as well as the component numbers) are
screened on the circuit board. Be sure you
mount each crystal in its correct location,
Then solder the three leads to the foil.

SOLDER

SMALL BARE
WIRE

) Solder a 1" length of small bare wire
1o each crystal.

Y603: 33964 MHz  crystal
(#404-206). ’

Y601: 33936 MHz crystal
(#404-205).

Y602: 33957 MHz  crystal
(#404-549).
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Mount board pullers on the foil side
of the circuit board at holes A and
B. Paosition the female part in the
circuit board; then push the male
part through the female part.

{ Cut a letter “E” from the terminal
identification sheet and remove the
adhesive backing. Press the letter
onto the circuit board at the
location shown.

NOTE: If you have purchased the CW
Filter Accessory kit, it should be installed
on this circuit board now and the two
following steps should be disregarded.
IMPORTANT: If you are not installing the
CW Filter Accessbry kit now, it is
ESSENTIAL that you install the two
jumpgr wires i the following steps:

47small bare jumper wire.

()

3/4” small bare jumper wire.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

{ ¢} Unsoldered connections.
{ “Cold” solder connections.
( Solder bridges between foils.

Protruding leads. No lead should be
longer than 1/8".

Transistors for the proper type and
installation.

Electrolytic capacitors for the
correct position of the positive (+)
end,

{ Diodes for the correct position of
the banded end.

{ I‘j Lay the circuit board aside. it will
be used later.
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RECEIVER IF/AUDIO
CIRCUIT BOARD

PARTS LIST -

Remove the parts from Pack #8 and check each part
against the following list. Make a check (V) in the space
provided as you identify each part. Any part that is packed
in an individual envelope with the part number on it should
be placed back in the envelope after you identify it until it
is called for in a step. Do not throw away any packing
materials until all parts are accounted for.

QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
RESISTORS
1/2-Watt
() 1 47 Q (yellow-violet- 6-470 R504 -
black)
() 14 100 © (brown-black- 6-101 R501, R506,
brown) R508, R509,
R515, R522,
R528, R536,
R543, R544,
R551, R553,
R559, R563
() 1 150 Q (brown-green-  6-151 R558
brown)
() 1 270 Q (red-violet- 6-271 R505
brown)
() 2 470 Q (yellow-violet-  6-471 R519, R531
brown)
() 3 620 N (blue-red- 6-621 R514, R525,
brown) R579
() 2 820 () (gray-red-brown) 6-821 R502, R529
-

HERATHRKIT?Y 1-105



QTy. DESCRIPTION HEATH
No.

RESISTORS (cont’d.)

() 4 1000 {} (brown-black- 6-102
red}

() 3 1500 ) (brown-green- 6-152
red)

() 2 1800 2 (brown-gray-red)6-182

() 2 2400 Q (red-yeliow- 6-242
red)

() 3 2700 0 (red-violet-red) 6-272

() 1 3300 O (orange-orange-6-332
red)

() 1 3900 Q (orange-white- 6-392
red)

()] 3 4700 {) (yellow-violet- 6-472
red)

() 1 6800  (blue-gray-red) 6-682

() 1 8200 () (gray-red-red) 6-822

() 1 10 k2 (brown-black- 6-103
orange)

() 3 15 kQ (brown-green-  6-153
orange)

() 1 22 kQ1 (red-red-orange) 6-223

() 2 33 k{} (orange-orange- 6-333
orange)

() 1 39 kQ (orange-white- 6-393
orange)

() 1 91 k2 (white-brown-  6-913
orange)

() 3 100 k2 (brown-black- 6-104
yellow)

() 1 120 k2, 10% (brown-  1-121
red-yellow-silver)

() 1 150 kQ (brown-green- 6-154
yellow)

() 2 180 k! (brown-gray-  6-184

Page 1-106
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CIRCUIT
Component No.

yellow)

330 Kkf) (orange- 6-334
orange-yellow)

390 k2 (orange-white- 6-394
yellow)

820 kQ (gray-red- 6-824
yellow)

1.5 MQ (brown-green- 6-155
green)

1.8 M) (brown- 6-185
gray-green)

3.3 MQ (orange- 6-335
orange-green)

5.6 M2, 10% (green- 1-86
blue-green-silver)

R521, R552, ]
R555, R556

R503, A541,

R557

R578, R582

R513, R523

R517, R524,
R542
R538

R537

R512, R533,
R572
R549
R526
R518

R507, R511,
R554
R574
R547, R548

R516

R571
R539, R565,
R568
R527
R573
R566, R567
R564
R575
R545

R576

R581

R577 —

R546
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

Other Resistors

() 1 .82 (1, 2-watt (gray- 3-1-2 R532
red-silver-gold) =
() 1 1755 (1.755 k) Q, 2-5-11 R562 4@/
1%, .12 watt =

() 1 20 kQ, 1%, 1/4-watt  2-68-12 R561 -
CAPACITORS 2
Mica _
() 1 130 pF 20-104 C509 TN\
() 1 160 pF 20-178 C505
() 1 270 pF 20-114 C544 ‘ '
1 820 pF 20-171 C543 ]
Disc
() 5 .001 uF 21-140 €523, C524, j
C546, C547,
C551 7\ b
() 25 .01 uF 21-176 C501-C504, /
C506-C508,
C511-C517,
C519, C521,
C522, C532-
C534, C536-
C539, C553
() 2 .05 uF 21-143 €528, C562
() 1 A uF 21-95 C545
Mylar
() 1 .68 uF Mylar 27-62 C542
Electrolytic
() 1 .68 uF 25-922 C548
() 1 2.2 uF 25-924 C535
() 2 10 uF 25-115 C518, C549
() 5 100 uF 25-248 C525, C526,
C527, C529,
C541
() 1 500 uF 25-157 C531
INDUCTORS
() 1 Toroid coil 40-1686 L501
() 1 Toroid coil 40-1687 T501
() 1 Toroid bifilar coil 40-1688 7502
() 2 Ferrite bead 475-10 FB8
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QTy. DESCRIPTION
DIODES
() 1 1N710 zener
() 9 1N4149
{ ) 1 1N750A
() 4 FH1100
TRANSISTORS

() 9 MPSA20

() 1 2N3643
2N3638A
() 3 2N4121

—
—_—

() 1 40673
() 1 SJEB07
() 1 SJE&08

INTEGRATED CIRCUIT

1 MC1350P

()
() 1 LM3900

HEATH CIRCUIT
No. Component No.
56-6 ZD501
56-56 D501-D505,
D511-D514
56-59 ZD502
b6-87 D506-D502
417-801 Q502-Q505,
Qb507-Q609,
Q512, Q514
417-233 Q515
417-234 Q517
417-235 Q506, Q511,
a513
417-274 Q501
417-263 Q516
417-264 Q518
442-18 IC501
442-71 1C502

NOTE: HEATH PART
NUMBERS ARE STAMPED
ON MOST DIODES.

-
oR AN
Lt
A

3\ 8
AR
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DESCRIPTION

MISCELLANEOUS

{
(

—— i —

) 1
)

—
-k )

24

) 2

~N

) 2

5000 £2 control
Board puller

Heat sink
14-pin socket
8-pin socket
Circuit board
connector

4-40 x 1/4" screw
4-40 nut
#4 lockwasher

PART FROM PACK #10

) 1

Receiver IF audio

circuit board

HEATH CIRCUIT
No. Component No.

10-311 R534
207-80

21553

434-289
434-230
432124

250-52
252-2
2564-9

85-1462-6

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see “Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the

separate “Heath Parts Price List."”
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STEP-BY-STEP ASSEMBLY

osition the receiver IF audio circuit board
#85-1462-6) as shown.

{‘ ) Install twenty-four circuit board
connectors in the following manner.
Note that inside each connector the
spring contact is depressed on one
end. This depressed end of the
connector must face away from the
edge of the circuit board. Insert the
mounting tabs through circuit board
until the ridges of the connectors are
firmly against the circuit board.
Look at the row of connectors to
make sure the depressed end of the
contact of each connector is toward
the center of the circuit board.
Solder the tabs to the foil.

DEPRESSED
CONTACT

COMPONENT RIDGES

SIDE OF
cmcuur\
BOARD

CIRCUIT BOARD
EDGE

———— |

IDENTIFICATION
DRAWING

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

PART
NUMBER

T4
.

|

o
0

70

2l
0
|

ol

0

DO

|

PICTORIAL 10-1 se—

NOTE: When you install a diode, always
match the banded end of the diode with
the band mark on the circuit board.

.ﬁ%ﬁ’ﬂ

BAND

ZD502: 1N750A (#56-59).

ZD501: 1N710 (#66-6) diode. |

X

Sl D506-D509: Four FH1100

(#56-87) diodes.

F=(j ) Solder all leads to the foil and cut
off the excess lead lengths.

Install four 1N4149 (#56-56) diodes at:

) Solder all leads to the foil and cut
off the excess lead lengths.
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The steps performed in this Pictorial are in
this area of the circuit board.

IDENTIFICATION \ PART

DRAWING NUMBER

RSt}G: 400 € (brown-black-brown).
o

K ) /R605: '2709. (red-violet-brown). L (\Zﬁ;&& 100 Q2 (brown-black-brown).
(‘ ) lHS?: a7 Q2 (yellow-uio\et—b?ckl. 4,_ (M;’] 1: 156 k§2 (brown-green-orange).
(d 502: 820 €2 {gray-red-brown). ! ( \z/ﬂ512: 4700 €1 (yellow-violet-red).

Five ]6(] 2 (brown-black-brawn) at:

. et

( R503: 1500 £2 (brown-green-red). -

(",f

R501: 100 £ (brown-black-brown). ]
=

R513: 2400 ) (red-yellow-red)

(% 1514: 620 () (blue-red-brown)

( 517: 2700 £2 (red-violet-red).

R50.

( )/ Soldef the leads to the foil and cut
off the excess lead lengths.

b _{

(b)/ R5167°39 kS2 (orange-white-orange).

e\_yﬁ;1 :

R522 }BD 2 (brown-black-brown).

—{
( 519: 470 9 (yellow-violet-brown). K

J} Solder the leads to the foil and cut
off the excess lead lengths.

Nl‘ R566: 180 k() (brown-gray-yellow). | 0 k2 (brown-black-orange).

(_\ R568: 100 k2 (brown-black-yellow). | |

() 5: 390 k& (orange-white-

N
(qJ\ R567: 180 k{1 (brown-gray-yellow). [ Y
1

O vellp).
V.
( R564: 330 k& (orange-orange- I [\\ Q E_
%ellow], L i ©+ = 2L (MS?/{E MQ {brown-green-green).
(, R565: 100 k{2 {brown-black- § C w 577. 33 MO (orange-orange:

yellow). gree%’l >

: ——
{ )‘ RS [UdELibrown-biack Beolil. :——__};L Ny l/‘\c ) r—‘ { 5722/700 Q (yellow-violet-red).

(.\L R581: 1.8 M} (brown-gray- %

green). NOTE: Your circuit board [

_ may be screened 100 k. \_4'_&\\\:‘& LrJ O
()] R573: 150 k2 (brown-green- _ﬂ/m‘+ WMAO/ 4
)\ yellow). — O A_L- 2678200 §2 (gray-red-red).
—_———
IN\se :
R571: 91 k2 (white-brown-orange). -~ —m yd/.? —p ol 4
i 524: 24 1 (red-yellow-red).
R525: ) -red- o =
y 5:620 2 (blue-red-brown) = I — |

)(/) Solder all leads to the foil and cut

/ R528: 100 2 (brown-black-brown), off the excess lead lengths.

{"j)_Sulder all leads to the foil and cut PICTORIAL 10-2

off the excess lead lengths.




' R552: 1000 £ (brown-black-red).
! R554: 15 k£ (brown-green-orange).
R5565: 1000 £ (brown-black-red). |

Page 1-112
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The steps perfarmed in this Pictorial are in

R541: 1500 2 (brown-green-red),

this area of the circuit board. \

{ R533: 4700 Q (yellow-violet-red).

IDENTIFICATION

{ R537: 3900 Q (orange-white-red).

{ Form the leads of a 15 k{2
] (brown-green-orange}  resistor  as
shown. Then cut each lead of a .01
uF disc capacitor to 1/2'" and wrap
the capacitor leads around the

\ resistor leads. Solder the leads
together as shown.
Curt
= =(&;/f!m\5~\\; —
SOLDE R/

QJRSDNCSSB: Resistor-capacitor
combination. NOTE: Your circuit
board may be screened 4700 at this

DRAWING

.

PART
NUMBER

\ location.

\t\NJ R536: 100 §2 (brown-black-brown).

—|
—

{ \ R543: 100 £ (brown-black-brown).

b\

{\‘J_) R545: 820 k{2 (gray-red-yellow).

R547: 33 kf
orange).

(orange-orange-

R556: 1000 £2 (brown-black-red).

(
)
M\
L) R561: 20 k2, 1%,

FOR GOOD SOLDER
CONNECTIONS. YOU MUST

KEEP THE SOLDERING/

IRON TIP CLEAN. - -0

~ -

| WIPE IT OFTEN w2 a—
WITH A DAMP k=35,
SPONGE OR CLOTH. -

) Solder all leads to the foil and cut
off the excess lead lengths.

PICTORIAL 10-3

R538: 3300 2 (orange-orange-red).

R539: 100 k&2
yellow).

{brown-black-

R542: 2700 §2 (red-violet-red).

R544: 100 £ (brown-black-brown).

R546: 5.6 M2 (green-blue-green).

R548: 33 k{
orange).

(orange-orange-

R549: 6800 §2 (blue-gray-red).

R557: 1500 §2 (brown-green-red).

R558: 150 §2 (brown-green-brown).

R562: 1755 (1.755 k) {2, 1%.

Solder all leads to the foil and cut
off the excess lead lengths.

R521: 1000 Q2 (brown-black-red).

R578: 1800 {1 (brown-gray-red).
NOTE: Your circuit board may be
screened 330.

R582: 1800 §2 (brown-gray-red).

R579: 620 (1 (blue-red-brown).

R531: 470 2 (yellow-violet-brown).

R534: 2700 £ (red-viclet-red).

R529: 820 Q2 (gray-red-brown).

= |

R532: .82 (1 (gray-red-silver-
gold).

Solder the leads to the foil and cut
off the excess lead lengths.
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The steps performed in this Pictorial are in m—
i f the circuit b &
Sisarem et heicultboo. & NOTE: To install an IC socket, insert the
/ IDENTIFICATION PART socket pins into the holes. The half-meon
DRAWING NUMBER mark on the circuit board should still be
visible after it is installed. Solder the pins
to the foil. QR
" small bare wire. t
( ) Ferrite bead.
SEAR —r

g B
—

d ) 1/r.mall re wire.
(\/)/ L smy{ bare wire.

- 12" gray wire. Remove 1/4"
ulation from each end.

/]
(‘lﬂj

. ©
SN

shielded cable as shown. Melt a small

amount of 'solder on the wires at
each end. /

Plepared shielded cable. Center j JD _:_ £t
onductor at one end to hole A and I + + g E
the shield wires to B, At the other < | O 0

end, center conductor to C and the

shield wires to D, Solder the cable as
it is installed.

{ ): 1" small bare wire.

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING

p—s?

IPE IT OFTEN q-1"- 85"
ITH A DAMP ﬁ{q—;g,?@
SPONGE OR CLOTH. ~ ~-

3 MARK
i (O = € NOTE: Before you install an IC. first be
A3 < | sure the pins are straight. Then lay it
1—%F ¢ | down on one of its rows of pins. as
. 4 1+ ¢ _i shown below at A, and roll it over until
) Fer?/e bead. the pins are at right angles or are bent in

HALF-MOON

slightly as shown at B. Repeat this pro-
cess for the other row of pins.

To install an IC, position the pin 1 end to-
ward the half-moon mark on the circuit
board (see Detail 4-7A on Page 63). Then
carefully install the IC. Make sure all the
pins are in their respective holes.

MARKED
END

HALF-MOON
MARK

—
Bhin IC socket at IC501. Solder
each pin to the foil.

@1: MC1350P IC (#442-18).

¥pin IC socket at IC502. Solder

; ) /1C502: LM3900 IC (#442-71).
Solder all leads to the foil and cut
+
off the excess lead lengths. :I o -
——— PICTORIAL 7104
0 1y 3, 1 (INCHES) 2 3 4 5 6 -
| o o 58 70| | P T B E T B | T B |
[YTrrTrrTTy T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0O 5 1 (@cm 2 a 4 5 8 7 8 ? 10 1 12 13 14 15 18 17
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The steps performed in this Pictorial are in
this area of the circuit board.

IDENTIFICATION
DRAWING

Ingtall eleven .01 uF disc capacitors at:

Solder all leads to the foil and cut
off the excess lead lengths.

capacitor, look at it and identify the leads.
One lead will have a plus (+) mark or a
minus (—) mark near it. Be sure to install the
positive lead in the positive-marked hole. Be
careful; only the negative lead may Ip
marked.

IDENTIFIED IDENTIFIED
LEAD IS LEAD [S
NEGATIVE (-) g POSITIVE (+)

MINUS (-) T

MARK

) pLus
MA RK

E‘\ C631: 500 uF electrolytic.
(

Solder all leads to the foil and cut
off the excess lead lengths.

CONTINUE - I

Oi{:}-"L -:-uo
DO —+
N

PICTORIAL 10-5

W Install thirteen .01 pF disc capacitors at:
o
= ¢}§§gﬂ*hj-l,l_‘ } C504.
— — {:::Ffpigzi} } cs32.
—F Y ) c534.°
— < ®/
—— =——{{ ) C507.
43 ‘Ij (| ) cs06
N ] '
TUGZT | ==
2 4§§§3§th;;::;~( ) C53s.
-é::_ (]} Cb538.
et () csar.
@L/’ ( | Goie;

) Solder all leads to the foil and cut
off the excess lead lengths.

]

Install five .001 uF disc capacitors at:

Solder all leads to the foil and cut
off the excess lead length.
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NOTE: To install transistors in the follow-
ing steps, match the transistor flat or tab
to the outline printed on the circuit board
and insert the leads into the holes. Posi-
tion the transistor body 1/4'" above the
circuit board. Solder each lead to the foil
and cut off the excess lead lengths.

{

PN

(

)

}

Page 1-115

The steps performed in this Pictorial are in

this area of the circuit board. N

} Bend the center (B) lead of seven

MPSA20 transistors (#417-801)
away from the flat as shown.

PART
NUMBER

IDENTIFICATION
DRAWING

{ Q501: 40673 transistor (#417-274).
First, line up the tab with the tab out-
line on the circuit board. Insert the
transistor leads (identified in the de-
tail) into the correct holes on the cir-
cuit board. Solder each lead to the
foil and cut off the excess lead
lengths. Then remove the shorting
wire from the transistor leads.

SHORTING
SPRING

LOCATING ()
TAB

NOTE: Identify the leads of the following
transistors from the appropriate detail.
Then insert the leads into the indicated
circuit board holes. Solder the leads to the
foil and cut off the excess lead lengths.

BOTTOM VIEW OF TRANSISTOR

B OR OR |

o -7

E ¢

511: 2N
(#417-235).

transistor

Q506:
(#417-235).

2N4121 transistor

506: MPSA20
#417-801).

transistor

MPSA20

transistor

2N4 121

transistor

515: 2N3643 transistor

Q517: 2N3638A
(#417-234).

transistor

PICTORIAL 10-6
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505: 160 pF mica.

T801: Toroid coil (#40-1687).
Install this coil either way within the
printed outline. Solder the lugs to

T502: Toroid bifilar  coil
{#40-1688). Match the coil to the
outline. Solder the lugs to the foil.

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

PART

IDENTIFICATION NUMBER

DRAWING

[

\ 0) C543: 820 pF mica.

) C544: 270 pF mica.

C545: .1 uF disc.

k\ C528: .05 uF disc.

=

‘ ) C552: .06 uF disc.

—_—

\ Solder all leads to the foil and cut
off the excess lead lengths.

NQATE: In the following step, do not be
rned if the coil has two lugs instead
ree, as the coil can be installed either

L501: Toroid coil (#40-1686).
Solder the lugs to the foil.

NOTE: Before you install an electrolytic
capacitor, look at it and identify the leads.
One lead will have a plus (+) mark or a
minus (—) mark near it. Be sure to install
the positive lead in the positive-marked
hole. Be careful; only the negative lead may
be marked.

3 MINUS (=)
G/ MARK

POSITIVE+)
MARK

EI C535: 2.2 uF electrolytic.

stall two 10 pF electrolytic capacitors

) Cb18.

} C549.

PICTORIAL 10-7

Solder all leads to the foil and cut
off the excess lead lengths.
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/

R534: 5000 2 control. (May be
marked 5K). It may be necessary to
move the 100 k § resistor slightly,
Solder the lugs to the foil.

The steps performed in this Pictorial are in

this area of the circuit board. ~d
2
IDENTIFICATION PART
DRAWING NUMBER
1}

Cut a letter “F" from the label
sheet. Carefully remove the pro-
tective backing paper from the letter
and press this letter on the circuit
board as shown.
=
() Q516: SJE607 transistor
(#417-263). Position the metal side
of the transistor against the heat
sink and bend the leads down to
provide at least 1/16" clearance
from the heat sink. When you bend
the transistor leads, hold the lead
with thin-nose pliers between the
bending point and the transistor
body. Mount the transistor with
4-40 x 1/4" hardware. Solder the
transistor leads and the heat sink tab

to the foil,
7

#4 LOCKWASHE \‘\

4-40 x 1/4"
SCREW

4740 NUT &

518: SJEBO8 transistor
(#417-264). Mount this transistor in
a similar manner.

PICTORIAL 10-8

il

30

Mount board pullers on the fail side
of the circuit board at holes A and
B. Position the female part in the
circuit board hole. Then push the
male part through the female part.

BOARD
PULLER

N

FOIL SIDE

MALE PART

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

Unsoldered connections.
“Cold"* solder connections.
Solder bridges between foil patterns.

Pratruding leads. No lead should be
longer than 1/8".

Integrated circuits for the proper
type and installation,

{ Electrolytic capacitors for the
correct position of the positive (+)
end.

( Transistors for the proper type and
installation.

Diodes for the correct position at
the banded end.

porarily set the circuit board aside.
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POWER AMPLIFIER CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #9 and check each part
against the following list. Make a check (V) in the space
provided as you identify each part. Any part that is packed
in an individual envelope with the part number on it should
be placed back in the envelope after you identify it until it
is called for in a step. Do not throw away any packing
materials until all parts are accounted for.

QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
OR
RESISTORS / %
() 5 10 Q, 1/2-watt, 6-100 R951, R953,
{brown-black-black) R955, R957,
R958
() 1 100 £, 1/2-watt, 6-101 R952
{brown-black-brown)
{) 2 .15 0, 2-watt (brown- 3-14-2 R954, R956
green-silver-gold)
() 1 100 1, 2-watt, 10% 1-20-2 R959
(brown-black-brown)
CAPACITORS
() 1 33 pF mica 20-160 C965
() 1 62 pF mica 20-109 C951
() 4 360 pF mica 20-131 C966, C967,
Co68, C969
() 2 .001 uF disc 21-140 C954, C959
() 7 .01 uF disc 21-176 C953, C955,
C956, C958,
Co61, C962,
C964
() 1 .1 uF disc 21-95 Ccos52 =
() 2 25 uF electrolytic 25-145 C957, C963

HEATHXIT" 1-119
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QTy. DESCRIPTION HEATH CIRCUIT
No. Component No.
MISCELLANEOUS
() 1 2.2 pH choke 45-73 RFC951
() 1 Fish paper 75-705
() 4 8-32 nut 2524
() 4 10-32 nut 252-5
() 1 Heat sink 205-1558
{) 4 Flat washer 253-25
() 4 Short brass tube 266-827
{) 4 Long brass tube 266-828
{) 2 Clear tubing 346-26
() 1* Package, consisting 417-831-1
of:
4 2N6456 or Q951, Q952 N
CD-2664A transistor Q953, Q954 — S \
{ ) 6 Circuit board 432-124 @ \
connector ) \J
() 1 Phono socket 434-186 U
() 3 5/16" ferrite bead 475-12 FB(3)
{ ) 78 3/16"" ferrite bead 475-17 L951, L952,
L953, L 954,
L955, L9566,
- L957, L958
() 1 Circuit board 85-1423
() 1 Circuit board 85-1424

PART FROM PACK #10

() 1 Circuit board 85-2055-1

*When ordering transistors, don’t forget to order thermal
compound, #352-31. See the chassis parts list.

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit,
If one is not available, see Replacement Parts’’ inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate “‘Heath Parts Price List.”
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STEP-BY-STEP ASSEMBLY

Position the power amplifier circuit
board (#85-2055-1) as shown. Then
proceed with the following steps.

NOTE: When you install a ferrite bead in
this Pictorial, the bead may move on the
wire afteritisinstalled. Use large bare wire.

5/16" ferrite bead,
e

(\ } 5/16" ferrite bead.
——
Solder the leads to the foil and cut
off the excess lead lengths.

NOTE: Install the circuit board connec-
tors in the following manner. Note that
inside each connector the spring contact is
depressed on one end. This depressed end
of the connector must face away from the
edge of the circuit board. Insert the
mounting tabs through the circuit board
until the ridges of the connector are firmly
against the circuit board. Look at the row
of connectors to make sure the depressed
end of the contact of each connector is
toward the center of the circuit board.
Solder the tabs to the foil.

DEPRESSED
- CONTACT

COMPONENT
I DE OF

) Six circuit board connectors.

Vo Y% % 1 (INCHES) 2

/8 3/8 | 878, 7/8 ]
+

1.];1.|._|.l

FOR GOOD SOLDER
CONNECTIONS. YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN/ N

WIPE IT OFTEN
WITH A DAMP QJ- RS

SPONGE OR CLOTH, ‘ﬁ PART NUMBER

PICTORIAL 11-1

0
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Position the phono socket as shown,
with the lug toward the foil pad
shown in the following detail. Solder
the outer shield to the circuit board
foil. Then bend the inner lug over
until its hole is aligned with the
open hole in the foil. Be sure the
inner lug does not touch the outer
shield.

NOTE: Before you install an electrolytic
capacitor, look at it and identify the leads.
One lead will have a plus (+) mark or a
minus ( —) mark near it. Be sure to install the ~
paositive lead in the positive marked hole. Be
careful; only the negative lead may be

marked. PART NUMBER
IDENTIFIED IDENTIFIED
LEAD IS LEAD IS
NEGATIVE (-) POSITIVE (+)
MIMNAURSKH {-) MARK

“(+) PLUS POSTTIVE

MARK (+) MARK

n 0963 25 pF electrolytic.
\“ CO57: 25 uF electrolytic. (j b
Solder the leads to the foil and cut

off the excess lead lengths. \/

{(x) R959: 100 Q, 2-watt (brown-black- —
\ brown). NOTE: Bend the leads as / r

shown to fit the circuit board out- [:] I:'
line. L.j

{ J RFC851: 2.2 uH choke (#45-73). / -. 3R OG’ L

I 2

OTE: Position the following resistor so

‘ es R and S are not covered. O
nl R952 100 (brown-black brown) e
oremme

{ ) Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 11-2
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/

|
START @

CQSB 2 1 uF disc.
2: .01 pF disc.

oil ;nd one lead to the

prockue PART NUMBER

O

) 4 :M
Solda e leads to the foil and cut
off Y excess lead lengths.

51: 62 pF mica.

95 t .01 pF disc.

952: .1 uF disc.

) Solder the leads to the foil and cut

-~
off the excess lead lengths.
PICTORIAL 11-3
O 1% 1w 3% 1 {INCHES) 2 3 4 5 6 i
|1y a8 88 '”'l P N I U T | o0 o 1 | ] | I ] Lt
Il!ll‘ll]l' T i l L ' T [ T " T [ T l 1 ' I I v -l T 1 l
0O & 1 (cm 2 3 4 (] 7 8 -] 10 1 12 13 14 18 18 17
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In the following steps, you will mount
eight brass tubes on the circuit board. So
they will take the solder easily, 1/4" of
the end of each tube should be burnished
with steel wool or fine sandpaper until it is
bright. To mount the tubes, push them
through the top of the board until they
project approximately 1/32" through the
foil side. Space the top of the tubes with
the indicated small boards; then solder the
tubes to the large circuit board foil. Solder
around the circumference of each tube.
Remove the small board from the top of
the tubes temporarily.

SMALL BOARD

| roit
SI1DE

Four long brass tubes. Use circuit
board #85-1424 as a temporary
spacer. Be sure the tubes are

PART NUMBER

O

perpendicular to the circuit board.
Solder the tubes to the foil.

Four short brass tubes. Use circuit

board #85-1423 as a temporary
spacer. Be sure the tubes are
perpendicular to the circuit board.

—

0600 O%Dﬁ
A\ ol Qo p
llow Z O;;ZOUEJ

P

Solder the tubes to the foil. |::| [::
1 025 I
PICTORIAL 114
O % w % 1 (INCHES) 2 3 4 5 7
\ymiomime sl . 5 . F ool ton ol ozl sgelopstag  bog by Vo oy iyl
 ARhAs LALLY NS | r 1 1 & 1 *T T 7 1] > ' 1" =% 1 T 1 1 T
[» ] 1 (M) 2 a 4 5 ] 7 8 8 10 11 12 13 14 16 16 17
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TRANSFORMER ASSEMBLY

Refer to Pictorial 11-5 (lllustration Booklet, Page 2) for the
following steps.

2-TURNS
Detail 11-5A

( Prepare a 20" red and a 20" gray wire. Twist these
two wires together so there are approximately two
complete turns for each inch of length as shown in
Detail 11-5A. Cut this twisted pair into one 3", one
5-1/2"", and two 4" lengths. Remove 1/4" of
insulation from each wire end. Lay these pieces aside
temporarily.

NOTE: When you cut pieces of clear tubing in the following
steps, use a sharp knife or similar tool that will cut cleanly
and cut the tubing squarely across. Try to cut each piece to
expqtly the specified length.

( Cut two 1/2" lengths of clear tubing.

{ Cut six 1-1/8" lengths of clear tubing.

/

Refer to Detail 11-5B for the following four steps.

( L952: Place three 3/16" ferrite beads over short brass
tube LA, and another three beads over brass tube LB
on the top of the circuit board.

( ) L953: In the same manner, place three ferrite beads
on tubes LE and LF.

() Place three ferrite beads inside a 1/2" length of large
tubing. Set this tube and beads in place at LC on the
circuit board.

{ ) Place three more ferrite beads inside a 1/2" length of
large tubing. Set this tube in place at LD on the circuit
board. This step and the previous step complete the
assembly of L951.

NOTE: As there are ferrite beads loosely mounted on the
four brass tubes, and as some of them are placed loosely
within clear tubing, do not jostle the circuit board or turn it
upside down until these beads are secured in place in the
following steps.

FERRITE
BEADS

FERRITE
BEADS

Detail 11-5B

Position the small circuit board (#85-1423) foil-
side-up so the four brass tubes are centered in the
four end holes of the board (two holes at each end of
the board). Carefully work the board down over the
tube ends. Push the board down onto the tops of the
two lengths of clear tubing which contain ferrite
beads. I'\ﬂla‘ke surethetwo small holes are toward the
cor_)ne/ctor edge of the power amplifier circuit board,
ag'shown in the Pictorial.

Solder each of the four tube ends to the small circuit
ard foils. Solder completely around the
circumference of each tube.

Pick up the 3" length of twisted wires (laid aside
earlier), bend it into a narrow “"U” shape, and push the
two ends down through the stacks of ferrite beads at
LC and LD. On the foil side of the circuit board,
spread the wires apart, as when you mount resistors
and capacitors. These wires hold the ferrite beads in
place when you handle the power amplifier circuit
board.
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Detail 11-6C &

Refer to Detail 11-5C and prepare two .15 0}, 2-watt
resistors (brown-green-silver-gold) by cutting one
lead of each resistor to 3/8".

R954, R956: Install each of the .15 £2 resistors in a
vertical position at the locations marked A and B in
the Pictorial. Insert the long leads into the circuit
board. Solder the long leads to the circuit board foils
and cut off the excess lead lengths.

{ )} Bend the 3/8" lead of each resistor so it touches an
end foil of the small circuit board (#86-1423). Then
solder the bent leads to the two foil pads. Ignore the
remaining hole in each foil.

L954: Refer to Detail 11-5D and place six ferrite
beads on each brass tube, LG and LH.

L955: Place six ferrite beads on each brass tube, LL \ Detail 11-5D
and LM.

Place six ferrite beads into each of the six 1-1/8" ( Solder the four brass tubes to the circuit board foils.
pieces of clear tubing to form six beads assemblies, Solder completely around the circumference of each
tube,

NOTE: Carefully position the bead assemblies on the top of
the circuit board in the following steps. A piece of plastic ( ) |Refer to Detail 11-5E, bend the 5-1/2" pair of twisted
tape might be helpful to hold them in place until they_are wires into a U’ shape, and push the ends down

wired in position later. M through the ferrite bead stacks at LJ and LK. Spread
the wires apart on the foil side of the circuit board to
\ L958: Place bead assemblies at LJ and LK. N hold the wires (and beads) in place.
\‘\ L956: Place bead assemblies at LN and LP. Similarly, use a 4'' twisted pair of wires at LN and LP.
L957: Place bead assemblies at LR and LS. ( se a 4’ twisted pair of wires at LR and LS.

( Position the small circuit board (#856-1424) ) C958 and C964: Install two .01 uF disc capacitors
foil-side-up. Then carefully work it down over the between the large and small circuit boards as shown.
ends of the four brass tubes. Push the board down Solder the four leads to the circuit board foils and cut
against the tops of the six bead assemblies. off the excess lead lengths.

O % w % 1 (INCHES) 2 3 4 5 6 7

[ye,sm@ysm 78] ) ]y [ v b g P | \ | I Lo s g wmpbatsl
|LAARRRALAS T T T T T T T T T T T T T T T T T T T T T T T T T L
0O 8 1 (cm) 2 a 4 5 L] 7 B L] 10 b 12 13 14 18 18 17
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Detail 11-5E

Refer to Pictorial 11-6 for the following steps.

NOTE:

® In the following steps, circuit board holes are
identified on the component side of the board. When
you connect a wire in these steps, push the wire end
into the hole from the foil side and solder the wire to
the foil. Then cut any excess wire ends from the top
of the board. Trim the wires to length, if necessary.

® Each wire to be soldered in this Pictorial is bent over
the sharp edge of a circuit board hole. Before you
solder each lead, be sure there is a small amount of
clearance between the wire insulation and the edge of
the/ hole so the soldering heat will not soften the
insulation and possibly cause a short circuit.

(< ); Cpnnect the red wire coming from LC to hole Z (S-1).

{ ) Connect the gray wire coming from LC to hole R
(S-1).

( } Connect the red wire coming from LD to hole S (S-1).

/ PICTORIAL 116

t the gray wire coming from LD to hole T

{ ) Connect the red wire coming from LJ to hole M (S-1).

(. ) /Connect the gray wire coming from LK to hole N
(5-1)

{ <1 Twj t the remaining two wires coming from LK and
L) together. Connect the red wire to F (S-1) and the

\ Refer to the Pictorial and connect the gray wire
\ coming from LN to hole C {S-1) and the red wire to
hole B (S-1).

|

I

and the red wire to hole D (5-1).

{ \) Connect the gray wire coming from LP to hole G (5-1)
)

| Connect the gray wire coming from LR to hole H
(S-1) and the red wire to hole W (S-1).

( Connect the gray wire coming from LS to hole X (S-1)
and the red wire to hole Y (S-1).
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PICTORIAL 11-7

Refer to Pictorial 11-7 for the following steps.

IMPORTANT: In the following steps you will be instructed
to form coils with stranded white wire and to install four
power transistors. This is a critical phase in the construction.
Failure in this area can result in a Tranceiver which does not
operate and in costly replacement of the power transistors.
The construction steps are not difficult but they must be
followed carefully. (The Heath warranty does not cover
incorrect assembly.)

Refer to Pictorial 11-7 for the following steps.

NOTES:

1. You will “prepare” a wire by removing 1/4” of
insulation from each end. The Teflon insulation used
on this wire is very tough and you may find it difficult
to remove. Use a very sharp knife but be careful not to
nick the fine strands of wire underneath.

0o Y% % 3 1 (INCHES) 2 3
L‘A’sla{alafall-’f_’l‘|||||111I.|.14l11

(&= arrzcrT]

2.  So there is no chance of creating a short circuit:

A. Let the insulation on a wire extend at least to
the edge of the foil pad to which the wire is
soldered.

B. Do not pull the wire tightly against the edge of a
brass tube; this eventually might cut through the
insulation.

/

C. / Inspect the bare ends of each wire very carefully
for stray strands of fine wire which could touch
some other wire or foil pad.

( J/ Prepare the following lengths of stranded white wire:
9-3/4" 19"
9-3/4" 19"

( .J Connect one end of a 9-3/4" stranded white wire to
hole AB (S-1). Pass the free end of this wire upward
through tube LF. From the top of the board, pass the
end of the wire down through tube LE; then again
upward through LF. Continue in this manner until
there are four complete turns of wire across the top of
transformer L952. Connect the end of the wire
coming from tube LE to hole U {S-1). Adjust the wire

urns to take up any excess wire length.

o

onnect one end of a 9-3/4" stranded white wire to

hole AA (S-1). In the same manner as in the last step,

wrap four complete turns of wire through tubes LA

and LB. Connect the end of the wire to hole P (S-1).

Connect one end of a 19" stranded white wire to hole
J (SA1). Wrap five complete turns of wire through
LM and LL. Connect the end of the wire to hole

Connect one end of a 19" stranded white wire to hole
A (S-1). Wrap five complete turns of wire through
tubes LG and LH. Connect the end of the wire to hole
K (S-1).

(

IMPORTANT: In the following steps you will install four
power transistors on the circuit board. It is very important
that the entire surface of each of the four leads is flat against
the surface of the board. Use a screwdriver, for example, to
hold the lead flat against the board until the solder cools.

| RARABRALIS] T Y T T T T T T

1
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TRANSISTOR INSTALLATION

IMPORTANT: If the power transistors

furnished (#417-831) are type CTC
CD-2664A, install them as shown in this
Pictorial. If the transistors furnished are
type 2N6456, proceed to Pictorial 11-9
and disregard this Pictorial.

Study the following steps carefully and
have in mind just what is to be done and
how you will do it. Only then should you
perform the steps.

{ J} Turn the circuit board foil-side-up so
the board part number is in the
position shown.

NOTES:

1. Handle power transistors with care,
particularly the studs.

2. Before you solder transistor leads:

A. Make sure the white body is
centered in its circuit board
hole.

B.  Make sure the base lead does
not cover the holes indicated
in the Pictorial, Trim the base
lead as necessary to clear the
hole.

E: Push the leads against the
circuit board foil. When
soldering, run the solder along
the edges of the leads as close
as possible to the transistor
body. It may help to press the
lead against the circuit board
foil with a screwdriver blade
until the solder hardens.

3. When you are instructed to tighten a
nut “finger tight,” it means to
tighten that nut with your fingers as
much as possible. It does not mean
to leave the nut loose, nor does it
mean to use a wrench.

CONTINUE < I

() Q954: From the foil side of the
circuit board, place the round,
white, top portion of a CTC
CD-2664A transistor into the hole
shown. Position the lead with the
cutoff corner so it points in the
same direction as the letter C on the

top of the board. Form the leads

D 0 N 0 T down against the foil for as much of

C O V E R their length as possible. Make sure

']' H | S H 0 LE each transistor stud is perpendicular
. - to the circuit board. Then solder

each lead to the foil. Carry the
solder up'as close as possible to the
transistor body to reduce the
effective length of the leads.

|

THE CUT-OFF
CORNEPR

FOIL

-

( ‘ff Q953: CTC CD-2664A transistor.

( f Q952: CTC CD-2664A transistor.

( l) Q951: CTC CD-2664A transistor.

Proceed to Pictorial 11-10 on Page 1-131.

DO NOT
COVER
THIS HOLE

PICTORIAL 11-8
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IMPORTANT: Follow this Pictorial
ONLY if you were furnished type 2N6456
transistors (#417-831).

Study the following steps carefully and
have in mind just what is to be done and
how you will to it. Only then should you
perform the steps.

NOTES:

1. Handle power transistors with care,
particularly the studs,

2. Before you solder transistor leads:

A. Make sure the white body is
centered in its circuit board
hole.

B. Push the leads against the
circuit board foil. When
soldering, run the solder along
the edges of the leads as close
as possible to the transistor
body. It may help to press the
lead against the circuit board
foil with a screwdriver blade
until the solder hardens.

3. When you are instructed to tighten a
nut "finger tight,” it means to
tighten that nut with your fingers as
much as possible. |t does not mean
to leave the nut loose, nor does it
mean to use a wrench,

T

CONTINUE < EE

(

{

)

)

Turn the circuit board foil-side-up so
the part number is in the position
shown,

Q951: From the foil side of the
circuit board, push the tubing and
then the transistor into the hole
shown. Position the lead with the
cutoff corner so it points to the
letter C on the top of the board.
Form the leads down against the foil
for as much of their length as
possible. Make sure each transistor
stud is perpendicular to the circuit
board. Then solder each lead to the
foil. Carry the solder up as close as
possible to the transistor body to
reduce the effective length of the
leads.

THE CUT-OFF
CORNER

TUBING

( ) Cuta 1" piece of 3/8" clear tubing.

{ ) Caretully stretch one end of the
plastic tubing over the top of a
transistor.

0 Ve % 3 1 (INCHES) 2

4
| 18 s/8 878 7/8 |
il B Hall Il Y

[ T
T T

FOIL SIDE

)

Remove the tubing for use with the
remaining three transistors.

NOTE: Install the following transistors as
before.

{
—

{

)

Q9563: 2N6456 transistor.

)

Q952: 2NB456 transistor.

(

)

Q951: 2N6456 transistor.

PICTORIAL 119

Proceed to Pictorial 11-10.

RARAIARRAN T

0O 5 1 tcm 2 3 4 8
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{ | Four 360 pF mica capacitors.

() Fi

10 Q
Tesistors.

REGL, . . ............

(brown-black-black)

Solder the leads to the foil and cut
off the excess lead lengths.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions.

( ) Unsoldered connections.
( ) "Cold" solder connections.
( ) Solderbridges between foil patterns.

( ) Protruding leads. No lead should be
more than 1/8".

( ) Transistors for the proper type and
installation. -

( ) Electrolytic capacitors for the correct
position of the positive (+) end.

PICTORIAL 11-10
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Refer to Pictorial 11-11 (lllustration Booklet, Page 2) for
the following steps.

WARNING: You will be using Dow Corning 340 thermal
heat sink compound in the next step and in several other
steps in the Manual. Although the compound is not caustic,
it may cause temporary discomfort if it gets into your eyes.
Should this happen, rinse your eyes with warm water. If the
compound gets into your clothing, the clothing may require
professional cleaning. The compound contains Zinc Oxides,
LSiOz, and slight traces of CO,.

(\) Place an even amount of thermal compound on the
shoulders of the four power transistors as shown in
the Pictorial.

NOTE: Perform the following step ONLY if you have
2N6456 power transistors.

{ ) Place the four flat washers over the transistor studs.
Then liberally coat these washers with thermal

compound.

FISH PAPER

HEAT SINK

Detail 11-11A

[o] Y % 3, 1 (INCHES) 2 3

Q& Refer to Detail 11-11A and remove the protective
covering from the fish paper. Center the fish paper
holes over the heat sink holes and press the adhesive
side of the fish paper onto the back of the heat sink as
shown. Be sure the hexagonal part of each of the four
captive nuts is toward the fish paper.

NOTE: When you mount the heat sink on the transistor
studs in the following steps, position the gray fish paper side
of the heat sink toward the circuit board foil.

(

—

Place the heat sink onto the four transistor studs as
shown. Use the nuts provided with the transistors. If
no nuts were packed with the transistors, use 8-32
nuts with 2N6456 transistars, or 10-32 nuts with
CD-2664A transistors. Turn the nuts as tightly as you
can with your fingers ONLY.

r

Sight between the heat sink and the circuit board to
make sure there are no long leads which can touch the
back of the heat sink and cause a short circuit.
Remove the heat sink and trim any long leads.

Detail 11-11B

{ Refer to Detail 11-11B and hold the wrench flats on
the end of the transistor stud with pliers to keep the
transistor stud from turning. Then tighten each
mounting nut 1/8 turn more with a wrench.

NOTE: Depending upon which transistors you were fur-
nished (and how they were packaged) you may have
#8-32 and/or #10-32 nuts and four flat washers remain-
ing.

This completes the step-by-step assembly of your power
amplifier circuit board. Set it aside temporarily.

lys asio 78] ) |,
freteprer—— it r
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CHASSIS ASSEMBLY

PARTS LIST

Check each of the remaining parts against the following tist.
Make a check (v/) in the space provided as you identify each
part. Any part that is packed in an individual envelope with

DESCRIPTION

RESISTORS-CONTROLS

(
(

— e — —

)
)

— et e ot

1

—_ o N = N

.15 Q) 2-watt (brown-
green-silver-gold)
.33 ) 2-watt (orange-
orange-silver-gold)
15 01, 1-watt, 10%
(brown-green-black-
silver)

22 O, 1/2-watt (red-
red-black)

47 O, 1/2-watt
(yellow-violet-black)
150 £ 1/2-watt
(brown-green-brown)
180 Q 1/4-watt
(brown-gray-brown)
5600 0, 1/2-watt
(green-blue-red)

16 k) 1/2-watt
(brown-blue-orange)
22 k2, 1/2-watt

" (red-red-orange)
10 k£, .12-watt control

10 k£, .5-watt control

100 k{2, .3-watt control

the part number on it should be placed back in the envelope
after you identify it until it is called for in a step. Do not
throw away any packing materials until all parts are
accounted for.

10 k2/6 k{2 dual control 12-113

200 k02/1500 Q dual
control
16 £, 5%, 24-watt

HEATEHREXIT®*

HEATH CIRCUIT
No. Component No.

3-14-2 R5 )

3-2-2 R6

1-12-1 R11

Y
= 4 OR

6-220 R18

6-470 R19

6-151 R21

6-181-12 R13

6-562 R16, R17

6-163 Ri2

6-223 RF DET.

10-88 R7, R8

10-31 R9

10-985 R1, R3

R15
12-138 R2
3-3-24 R14




Page 1-134

= I EATHKIT
qaTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

CAPACITORS ,9
() 1 18 pF disc 21-60 Test / :
() 2 .001 uFdisc 21-140 C13, C15 ?’@@ﬁ
() 5 .01 pF disc 21-176 Cs, C17,

C18, C22,

RF Det.
() 1 47 uF electrolytic 25-915 c2
() 1 5 uF electrolytic 25-149 Ci4
() 1 10 uF electrolytic 25-54 C1
() 1 50 uF electrolytic 25-98 c3
() 1 500 uF electrolytic 25-157 ci2
() 1 1000 uF electrolytic 25-219 C6
() 1 62 pF mica 20-109 Carrier Null
() 5  .1uFMylar 27-47 c4, C16,

C19,C21,C23
DIODES-TRANSISTORS
() 1 1N3491 diode 57-34 D1
() 3 1N191 diode 56-26 D5,D6,RF Det.

(brown-white-brown)
() 1 Zener diode 9.1V, 56-19 ZD1
25 mA

() 1 GD510 diode 56-89 D7
() 3 1N4149 diode 56-56 D2, D3, D4
() 2 MHT9210 transistor 417-162 Q1, Q2
SWITCHES-RELAY
() 1 DPDT slide 60-2 S5
() 1 2-wafer rotary 63-721 S1
() 1 Single wafer rotary 63-722 sS4

— —

) 1 Pushbutton 64-673 S3
) 1 Pushbutton 64-674 S2
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aTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

SWITCHES-RELAY (cont'd.)

() 1 Relay 69-72 Ry

() 1 3-position detent 266-1114

() 1 9-position detent 266-1117

INSULATORS

4 Large plastic grommet 73-45

i
-

Small plastic grommet 73-52

{ ) 2 Transistor socket insulator 75-44
() 2 Fish paper 75-108
SHEET METAL PARTS

() 1 Top cabinet shell 90-11064 :\

() 1 Bottom cabinet shell 90-1107-4




— e — —

— —

SHEET METAL PARTS (cont'd.)

—

— —
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aTy.

DESCRIPTION

1

-

- - N

Chassis
Front panel

Rear panel
Panel bracket
Window bracket

Meter bracket
Panel trim strip
Right side panel
Left side panel

HEATH
No.

CIRCUIT
Component No,

203-1596-3
204-102
204-1918

204-2003
205-14324
205-15655
205-1556
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Qry. DESCRIPTION HEATH CIRCUIT
No. Component No.

SHEET METAL PARTS (cont'd.)

() 1 Diode retainer plate 205-1557
() 2 Cabinet retainer strip 205-1576
() 2 Call letter clip 205-1585
{) 7 Circuit board shield 206-1101

() 1 PA shield (7 clips one 206-1102
side, 1 clip other side)

() 1 Lateral shield 206-1103
() 1 ALC/output filter 206-1265
shield

HARDWARE

#2, #3, and #4 Hardware

() 4 2-56 x 11/16" screw 250-352
() 4 2-66 nut 252-51
() 1 348 nut 252-1
() 2 4-40 x 1/8" setscrew 250-156
() 12 4-40 x 1/2"” T-bolt 250-1194
() 4 4-40 x 1/4" nut 252-2
() 12 4-40 nut 252-15
() 6 #3 lockwasher 254-7
()

21 #4 lockwasher 254.9



Page 1-138

= g HBATHKIT:

#6 Hardware

,—.-—-,—-o — . — — —

—— — — p— —

th
)
)
)

T Tt e T

er H

ary.

10
I

9
4
8

#8 and #10 Hardware
(
{
(

ard
2
7
1

® o

N W= b~ bhPN

DESCRIPTION

6-32 x 3/8" flat head
screw

6-32 x 3/8" screw
#6 x 3/8" flat head
sheet metal screw
#6 x 3/8" hex head
sheet metal screw
6-32 x 1/2" screw
#6 x 1/2" hex head
sheet metal screw
#6 x 5/8" hex head
sheet metal screw
#6 x 3/4” hex head
sheet metal screw
6-32 x 1-3/8" screw
6-32 nut

6-32 knurled nut
#6 lockwasher

#6 solder lug

8-32 x 3/16" setscrew

10-32 x 1/2" screw
#10 flat washer

ware

1/4-32 nut
Control nut
3/8-32 knurled nut

3/8" OD flat washer
Control lockwasher
Control flat washer

1/8" long spacer
17/32" long spacer
3/8" long spacer
3/8" long hex spacer
Control solder lug
1/4" ID lockwasher

HEATH
No.

250-32

250-89
250-441

250-475

250-162
250-1195

250-1199
250-298

250-168
252-3
252-23
254-1
259-1

250-16
250-456
253-19

252-39
25276
252-86

253-60
254-5
253-10

255-1
255-741
255-3
255-195
259-10
254-14

CIRCUIT
Component No,

E

¥l
g

S
i
N




HE.A.’I‘HI{IT-‘ Page 1-139

aTy. DESCRIPTION HEATH CIRCUIT
No. Component No.

CONNECTORS-SOCKETS
() 3 Spring clip 260-16
() 1 Microphone cable 432-38
connector
() 1 Microphone panel 432-39
connector
(. 26 Wire connector 432-120
() 4 Male terminal 432-854
() 30 Chassis connector 432-180
{ ) 1 Female connector 432-818
housing
() 14 Phono socket 434-42
() 1 Pilot lamp socket 434-88
() 1 Pilot lamp socket 434-44
{) 2 Transistor socket 434-117
() 1 11-pin socket 434-118
() 1 Octal plug cap 440-1
2 Retaining ring 435-1
1 Phone jack 436-19
Phono plug 438-4

6 Phono plug, 3/8" tip 438-46
2 11-pin plug 438-29

— i — — p—
— e ——
—
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QTy. DESCRIPTION

SHAFTS-BUSHINGS

() 1 5-1/4"" shaft

8" shaft
Shaft collar

— —
—
[ S Y

KNOBS

) 2 Tapered knob
) 5 Small knob
)

— — —

1 Large knob
MISCELLANEOUS
() 1 Wiring harness

3 Small ferrite bead
4 5/16" ferrite bead
1 Red window

—— —
— e —

HEATH CIRCUIT
No. Component No.
453-249
453-250
455-15
462175 4_
462-933 —J— i
462-906
134-887
1\ 4 ) : P
S Y
i . \“mﬂ 1) (L E ] ‘,. . 1 \
'—-I"——-' ™ I" .
= Q )
. & A n
- == 5 ﬂ-"--,--’g' .,‘
475-10 FB (2) :l——-—’Q
475-12 FB (4) .
446-628 ﬂ@
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aTy. DESCRIPTION

MISCELLANEOUS (cont'd.)

() 2 11-lug terminal strip
(. 1 Cable harness

() 2 Lamp shield

() 1 Heat sink

() 2 Tapered foot

() 4 Rubber foot
() 3 Thermal compound®
{) 1 Meter

() 2 #1813 lamp

() 1 Insulated screwdriver
{ ) 1 Circuit board packing

carton

HEATH CIRCUIT
No. Component No.

431-49
134-886

2\

K
— \ FlE——)
_ 3 = Q‘E\B ]

206-86
215-79

255-59
261-9
352-31

407-187
412-58

490-71
380-846

*Dow Corning thermal heat sink compound contains Zinc

Oxides, Si0,, and slight traces of CO,.
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Qary. DESCRIPTION HEATH CIRCUIT
No. Component No.

Miscellaneous (cont'd.)
() 1 Identification strip 446-640 N

(clear)
() 1 Diffuser strip 446-641 ]

{frosted)
() 1 Allen wrench 490-23 i

() 1 Coil alignment tool 490-1
() 1 Receiver front end 181-2203 -

circuit board assembly*

() 1 Transmitter |F 181-2711
circuit board assembly*

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with this kit.
If one is not available, see ““Replacement Parts’’ inside the
rear cover of this Manual. Your Warranty is located inside
the front cover. For pricing information, refer to the
separate ‘‘Heath Parts Price List.”

*CAUTION: This circuit board has been pretested and
aligned. Do not tamper with this circuit board; to do so
could decrease performance and will void the Warranty.
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STEP-BY-STEP ASSEMBLY

CHASSISPARTS MOUNTING P?Lrérsw l J

TAB
|
CHASSIS

CONNECTOR

Find the 4-40 x 1/4” nuts, #252-2, and lay them
aside. They will be used later for mounting the display
circuit board.

BOTTOM
OF

CHASSIS

) Position the chassis with the bottom side up as shown

in the Pictorial.

0SITION THE SMALL BEND THE LARGE PORTION

A
AORTION OF THE GROMMET OF THE GROMMET OVER AND
INTO THE CHASS|S HOLE. INTO THE SMALL PORTION. POINTED
PRESS IT FIRMLY INTO tucs
PLACE.
Detail 12-1A

—

) Refer to Detail 12-1A and install large plastic

‘ grommets in holes BA, BB, BC, and BD.

POINTED

CHASSIS
CONNECTOR

Detail 12-1C

CUT OFF

) Refer to Detail 12-1C and install the chassis
connectors in the 30 rectangular openings in the
chassis. DO NOT install a chassis connector at AD,
which will be used only if you install the accessory

Detail 12-1B noise blanker. Install each connector with the rounded

terminals down. Bend the tabs of the connector up,
place the slotted tab against one end of the opening,

Refer to Detail 12-1B and cut the arrow-shaped lug and push the other end of the connector down until it

from 30 chassis connectors. snaps into place (use a screwdriver blade, if necessary).
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NOTE: The terminal identification labels which will be
installed in the following steps will positively identify each
of the plug-in terminals. It is very important that you affix
each label at the correct connector and that you align each
number with its pin as shown in the inset drawing of the
Pictgrial. To install a label, remove the number strips from
the paper backing, align the numbers with the terminals, and
the label carefully into position. Refer to the Pictorial
e position of each label. A pair of tweezers may help in
pogftioning the labels,

Remove and affix the four rows of A labels.

V)

Similarly, affix the four rows of B labels and the four
rows of C labels.

Detail 12-1D

( Refer to Detail 12-1D and install the piece of gray fish
paper. Remove and discard the protective covering.
Center the 1-3/4" edge of the paper about 1/4'" below

onnector C1-6, place the adhesive side of the gray
paper against the chassis, and rub it into place.

{ Remove the four rows of D labels. Discard row
D19-24. Then affix the other three rows.

S == rre)

( ﬁ Affix the four rows of E labels.
{ |) Affix the four rows of F labels.
( |) Affix the four rows of G labels.

{ |) After carefully noting their positions, affix the H, J,
‘ K, and L labels.

{ ) Compare the holes in a transistor socket insulator with

\ the chassis holes at Q1 and Q2. Note that the two
holes in the center are offset so the insulator can be
installed only one way.

WARNING: You will be using Dow Corning 340 thermal
heat sink compound in the next step and in several other
steps in the Manual. Although the compound is not caustic,
it may cause temporary discomfort if it gets into your eyes.
Should this happen, rinse your eyes with warm water. If the
compound gets into your clothing, the clothing may require
professional cleaning. The compound contains Zinc Oxides,
Si0,, and slight traces of CO,.

PUSH HERE

Detail 12-1E

{ Refer to Detail 12-1E and open one of the thermal

compound pods by cutting across the corner and into
the pod just enough to make a small opening. Use
diagonal cutters or scissors.

0 % w 3y 1 (INCHES) 2 3 4 5 6 7
18 a8 886 700) |, | | [ o041 ] ] A | T I o )t p § g
I!lll'!lll‘ T | T ' T [ T [ T T T T [ T I A ] Ll ] ‘l T ‘[ '| L | T

0O B 1 (@©m 2 3 4 ] 6 7 8 10 1 12 13 14 16 18 17
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TRANSISTOR

OCKET
@ S

BOTTOM
S|DE

SHOULDER

WIDE SPACE

TRANSISTOR
SOCKET
INSULATQR

e W
WIDESPACE\J'\(C—)—__JJ

THERMAL
COMPOUND
{BOTH SIDES)

TRANSISTOR

WIDE SPACE\

g 6-32 x 3/8" SCREW

Detail 12-1F

NOTE: In_the following steps, handle the socket insulators

( Squeeze an amount of thermal compound equal to a
small pea onto each side of a transistor socket
insulator. Spread the compound completely over both
sides of the insulator. Then, on the TOP side of the
chassis, place the insulator over the chassis holes at
Q2. Make sure the insulator holes are aligned with the
chassis holes. WASH YOUR HANDS.

(A: Refer to Detail 12-1F and install an MHT9210
transistor (#417-162) on top of the chassis and a
transistor socket on the bottom of the chassis at Q2.
Use 6-32 x 3/8" screws in the tapped holes of the

sockets. Make sure the two shoulders around the
sptket holes fit into the chassis holes.

tess thermal compound from the

* In the same manner, prepare the other transistor
socket insulator and mount an MHT9210 transistor
and a transistor socket at Q1.

( ) Use an ohmmeter to make a resistance reading from
each pin and from the body of each transistor to the
chassis. The ohmmeter should read infinitely high on
any range. If it does not, the transistor, the socket, and
the insulator should be remounted.

NOTE: When hardware is called for in a step, only the screw
size will be given. For instance, if 6-32 x 3/8'" hardware" is
called for, it means that a 6-32 x 3/8" screw, one or more
#6 lockwashers, and a 6-32 nut should be used for each
mounting hole. The Detail referred to in the step will show
the proper number of lockwashers to use.

@ o-32 nuT
1

) (]
% #6 SOLDER LUG

Detail 12-1G

6-32x 3/8" SCREW

efer to Detail 12-1G and mount a #6 solder lug at
BN. Use 6-32 x 3/8" hardware.

-

R14. Refer to Detail 12-1H and mount the 16 £,
\2‘:-watt resistor at R14 with the raised boss toward
the chassis. Use 6-32 x 1/2"" hardware. DO NOT
overtighten the screw as the resistor body can be

broken.,
&3 e-32x 12

§ SCREW

169
24 WATT
RESISTOR

C"‘E #6 LOCKWASHER

@ 6-32 NUT
|

Detail 12-1H

Mount two #6 solder lugs at BK. Position the lugs as
shown. Use 6-32 x 3/8’* hardware.

( Mount a #6 solder lug at BJ. Use 6-32 x 3/8"
hardware,
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fer to Pictorial 12-2 (lllustration Booklet, Page 4) for the
following steps.

( Refer to Detail 12-2A and prepare an 11-lug terminal
strip. You can use diagonal cutters to cut through the
terminal strip insulator. Save the indicated pieces for
Lay the prepared terminal strips aside

Refer to Detail 12-2B and loosely assemble seven

circuit board shields to the PA shield, the lateral Detail 12-2A
shield, and the left side panel. Be sure the screw tabs

on all long edges are on the same side of the assembly.

Use #6 x 1/2"" hex head sheet metal screws.

(T) CIRCUIT BOARD
SHIELDS

LEFT SI1DE
PANEL

LATERAL
SHIELD

SCREW TAB

#6 x 1/2" HEX HEAD
SHEET METAL SCREW
(USE 32)

Detail 12-2B
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Refer to Detail 12-2C (lllustration Booklet, Page 5) for the
next four steps.

{ / Secure the shield assembly to the top of the chassis
with #86 x 1/2” hex head sheet metal screws at holes
BX, BY, and BZ.

()

Tighten the shield assembly screws in the following

sequence:

1. Left side panel screws except the two holding
the lateral shield.~

2 rews in the PA shield

3 Twvo screws holding the PA shield to the lateral
ield.

4. / Two screws holding the lateral shield to the left

side panel.

( O Refer to Detail 12-2D and install a #6 solder lug and a
#6 x 1/2" hex head sheet metal screw at BM. Position
the solder lug as shown. (Also, see Pictorial 12-3 on
Page 6 of the Illustration Booklet.)

ut out two letters G (“GG”) from the label sheet,
remove the protective backing, and press the adhesive
side against the circuit board shield as shown in
Pictorial 12-2. Be sure you select the proper shield.

(\}

Similarly, apply double letters F through A to the
other shields, as shown.

View the shield assembly from above. If any of the
circuit board shields are not straight (are bowed),
straighten them as much as possible by bending them.

Refer to Detail 12-2E and mount the relay on the
chassis at RY. Use a #3 lockwasher and a 3-48 nut.

PA SHIELD

REAR LIP
OF CHASSIS

N
LE#6 x 1/2" HEX HEAD
WA SHEET METAL SCREW

S
65
S
Detail 12-2D
T = 2
|*-ﬁ=_—-... - /

#3 LOCKWASHER
3-48 NUT

Detail 12-2E
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6x1/2"
Refer to Pictorial 12-3 (lllustration Booklet, Page 6) for the 3106 Y H#EX HE’AD
following steps. TERMINAL 1 SHESECTR?VEVTM
STRIP ¥
NOTE: Be sure to position the solder lugs as shown in the
Pictoyial.
7

In thg following steps, mount #6 solder lugs with #6 x 1/2" hex -
heag sheet metal screws. ‘j

~

Install a solder lug at AF. \@

Install a solder lug at AG. -m,.l:@ #6 LOCKWASHER

Install a solder lug at AH.

Install two solder lugs at AJ.

Install a solder lug at AL. Détail 12-3B
Install a solder lug at AN.
(\/ Refer to Detail 12-3A and prepare an 11-lug terminal
Install two solder lugs at AP. strip as shown
Install a solder lug at AR. @ Refer to Detail 12-3B and mount the prepared 3-lug
termigial strip at AE with a #6 x 1/2" hex head sheet
nstall two solder lugs at AS. met4l screw and a #6 lockwasher. Be sure to position

thg terminal strip as shown in the Pictorial.

Install a solder lug at AT.

Refer to Detail 12-3C and mount the prepared 4-lug
terminal strip at BP with a #6 x 1/2" hex head sheet
metal screw and a #6 lockwasher. Be sure to posi-
Install a solder lug at AW. tion the terminal strip as shown in the Pictorial.

nstall a solder lug at AU.

CuTt

. #6x 1/2"
= HEX HEAD
12 SHEET METAL
4-LUG ¥ SCREW
TERMINAL l
STRIP s
| U] B UL (X
DISCARD !
(&>
Detail 12-3C -
%) #6 LOCKWASHER

-~

DISCARD
SAVE Detail 12-3A
o v % 1 (INCHES) 2 3 4 5 6 7
RGN G P TP NEPUR SO P TP PR SO (NP ) S IO At A P e |
llil![llll' T l T | L] 'l L ] I T T T 1 T l T I T | I T T 1 | 1 L]
o .8 1 (EMm) 2 3 - -1 a 7 a8 -] 10 1" 12 13 14 15 16 17
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{al

holes marked with arrows.

( Tighten all sheet metal screws.

CHASSIS WIRING

NOTE: When you solder a wire to a terminal of a chassis
connector, wrap the end of the wire tightly around
terminal as close to the connector body (or previousl
installed wire) as possible. Place the tip of your soldering

iron against the terminal and the wire and heat the parts

thoroughly. Then touch the end of the solder to the joint
and melt a small amount of solder on the parts. Be positive
that each wire is soldered. Two or more wires may be
soldered to one terminal at different times.

\ ) Cut the following lengths of small bare wire. Wires are
listed in the order in which they will be used.

2-1/4" 1-3/4"
1-3/4" 1-1/4"
1-1/27 2-1/2"
2_1/ "o

Refer to Pictorial 12-4 (lllustration Booklet, Page 7) fd‘r
the following steps.

Instalyf'small bare wires as follows:
([ 2-1/4" fp6m the lower hole of solder lug AH (NS) to

(  13/4" from the lower hole of solder lug AL (NS) to
terminal D3 (5-1).

termjrial D5 (S-1). ‘
\
-1/2"" from the lower hole of solder lug AN (S-1) to
terminals D16, D17, and D18. The wire should touch
terminals D16 and D17 and encircle D18. Solder the
wire to the three terminals.

Cut the following lengths of small bare wire:

2-1/4" 2-3/4"
11/2” 3

eave holes AK and AM open, and install #6 x 1/2"
hex head sheet metal screws in the remaining open '

Ipstall small bare wires as follows:

) 2-1/4” from the lower hole of solder lug AY (S-1) to
terminal E2 (S-1).

} 1-1/2” from the Jower hole of solder lug AP (5-1) to
terminal E8 (S-1).

NOTE: Where a wire passes through a connection and then
goes to another point, as in the next step, it will count as
two wires in the solder instructions (S-2) one entering and
one leaving the connection. Be especially careful, when
soldering these connections, to apply enough solder and heat
o solder these "“through wires.”

\‘ ) 2-3/4” from terminal F12 (S-1) through the lower

hole of solder lug AR (S-2) to terminal F13 (5-1).

) 3" from terminal F18 (S-1) through solder lug AZ
(S-2) to terminal F20 (S-1).

Cut the following lengths of small bare wire:

3-1/2" 1-1/4”
1-3/4" 2-1/2"
2-1/2" 1-1/4"

1-1/4"

Refer to Pictorial 12-4 (lllustration Booklet, Page 7) for
the following steps.

Install small bare wires as follows:

(N} 3-1/2" from terminal E22 (S-1), through the lower
der lug AS (S-2) to terminals F22, F23, and
wire should touch terminals F22 and F23

1-3/4" from terminal F2 (S-1) to the lower hole of
solder lug AT (NS).

2A/2"" from terminal F6 (S-1), through the lower hole
f solder lug AT (NS), to terminal G3 (S-1).

1-1/4” from terminal G5 (S-1) to the lower hole of
solder lug AT (S-4).

2-1/2" from terminal G12 (S-1), through solder lug
AU (S-2), to terminal G16 (S-1).

~1/4" from terminal G19 (S-1) to solder lug AW
S-1). Route this wire as shown.

1-1/4" from terminal G23 (S-1) to solder lug BM
(S-1).
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Refer to Pictorial 12-5 for the following steps.

NOTE: When wiring this kit, you will be instructed to
prepare the lengths of wire ahead of time, as in the following
steps. To prepare a wire, cut it to the indicated length and
remove 1/4" of insulation from each end. The wires are

- listed in the order in which they will be used.
\(/) Prepare the following solid (insulated) wires. NOTE:

Do not use the stranded wire unless it is called for.

1-3/4" orange  3-3/4" red
4" orange 4" red

7' orange 10" gray
4-1/2" gray 4" gray

3" gray 1-1/2" gray
1-1/2" red 4" gray

ared wires as follows:

! ofange to lug C of Q2 (S-3). Push the other end of
i§ wire up through chassis cutout AA.,

-1/2” gray from lug B of Q2 (NS) to terminal B3
S-1).

3" gray from lug B of Q1 (S-1) to terminal B5 (S-1).
DO NOT use so much solder that it runs down the lug
and solders the transistor lead to the socket.

NOTE: To avoid the possibility of a missed solder
connection, each wire (with a few exceptions) will be
soldered at the time it is connected to a chassis connector
terminal. To aid you in checking your work, if one or more
wires have previously been soldered to the terminal, the
step will indicate it. For example, the solder step for

the sqcond wire, the solder step will read (S-1/2); for the
ire, the solder step will read (S-1/3).

-1/2"" red from terminal B1 (S-1) to terminal C1
S-1).

3-3/4" red from terminal C1 (S-1/2) to terminal D1
_{S-1).

from terminal C13 (S-1) to terminal D1

ay to terminal B6 (S-1). Position this wire as
shoy/n. The other end will be connected later.

" gfay from terminal B6 (S-1/2) to terminal C12
(S-A).

{ ) A-1/2" gray from terminal B7 (S-1) to terminal C7
($1).

( 4" gray from terminal B21 (S-1) to terminal C14
(S-1).

Prepafe the following solid wires:

ne 5" gray
Seven 1-5/8" gray
One 2-1/4" gray

Connecjfthe prepared wires as follows:
" gray from terminal C8 (S-1) to terminal D12 (S-1).

15/8" gray from terminal C15 (S-1) to terminal D7

* gray from terminal C20 (S-1) to terminal D13
?;ray from terminal C21 (S-1) to terminal D14

1-5/8" gray from terminal C22 (S-1} to terminal D15
(S-1).
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PICTORIAL 12-6

Refer to Pictorial 12-6 for the following steps.

(

Connect the end of the gray wire coming from
terminal B6 to terminal F7 (S-1).

)} Prepare the following solid wires:

Copnect the prepared wires as follows:
3" gray from terminal ES (S-1) to terminal E9 (S-1).

1-3/4" gray from terminal E10 (S-1) to terminal strip
AE lug 3 (NS).

3’ gray 3" gray from terminal E17 (5-1) to terminal E21
1-3/4" gray (5-1).
3" gray
3-1/2' gray 3-1/2" gray from terminal E4 (S-1) to terminal E10
3-3/4" gray (8-1/2).
4’ gray
4-5/8" gray ) 3-3/4" gray from terminal E11 (S-1) to terminal E18
4" gray (S-1).
0 Y % 3, 1 (INCHES) 2 3 4 - [
l"’l”’l“””’lli4l.l.| 1 .1 | | 8 | | | [ P
0 5 1 (ew 2 s 4 s A S A S A A A S S A S S
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4" gray from terminal E3 (S-1) to terminal E11
(S-172).

4.5/8" gray from terminal E13 (S-1) to terminal E23

(g-1). #6 x5/8"
% HEX HEAD
( * gray from terminal E7 (S-1) to terminal E14 {S-1). SHESECT R"E";TAL
Pr . g CIRCUIT BOARD
{ epare the following solid wires: SE3- 10304
4-1/4" gray 6" red
3-1/2" red 3-3/4" gray
1-3/4" red 7" orange

3! * red 1-4u gray

Conrieft the prepared wires as follows:

-1/2" red from terminal E20 (S-1) to terminal F17
S-1).

1-3/4" red from terminal F17 (S-1/2) to terminal G14
(S-1).

3/4" red to terminal F3 (S-1). Push the other end of
e wire through grommet BA. It will be connected
ater.

Detail 12-6A

" red from terminal F3 (S-1/2) to terminal F17
(S-1/3).

3-3/4" gray from terminal G15 (S-1) to terminal G22 ( Refer to Detail 12-6A and install the VFO filter circuit
(S-1) board, #85-1930-1, at AK and AM. Use #6 x 5/8"
) hex head sheet metal screws and 1/8" long spacers.

7" orange to terminal F19 (S-1). The other end will be  Cohinect the wires coming from the circuit board as follows:
connected later.
{

}  Remove an additional 1/4" (total 1/2") from the gray
14" gray to terminal F7 (S-1/2). Push the other end ire. Then place a small ferrite bead on the wire and

through grommet BA as far as possible. onnect the wire to terminal D4 (S-1).

{ 4 JC1: Connect the positive (+) lead of a 10 uF | Red wire to terminal D1 (S-1/3).
electrolytic capacitor to C7 (S-1/2). Connect the other
lead to the upper hole of solder lug AH (NS). () The center conductor of the coaxial cable coming
from A to terminal G4 (S-1). Place a small ferrite bead
(=f C13: Connect a .001 MF disc capacitor from terminal on the shield wire. Th!;n connect the shield wire to

F13 (NS) to terminal F15 (NS). terminal G5 (5-1/2),
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PICTORIAL 12-

fer to Pictorial 12-7 for the following steps. ( 5" orange from terminal J1 (S-1) to terminal H6
(S-1).
( %) Prepare the following solid wires:

5'" gray from relay RY lug 4 (S-1) to terminal J4 (S-1).

4" orange 4-1/4" gray "
5" orange 1-3/4" gray :;11/;4 gray from relay RY lug 7 (S-1) to R14 lug 2
5" gray 3-3/4" gray :

) 1-3/4" gray from R14 lug 1 (S-1) to terminal H1 (S-1).
Sl L ( ) Slide four 5/16" ferrite beads over the 3-3/4" gray
wire.
OTE: Refer to Detail 12-7A for the lug numbering of relay
Y- NOTE: In the next step, apply a drop of cement to each
[ ferrite bead. Then, when you install the gray wire, push the
) 4" orange from relay RY lug 11 (NS) to terminal K3 eads down against the chassis so the cement will hold them
(S-1). td\ the chassis.

) Connect the orange wire coming from terminal F19 ( 3-3/4" gray with ferrite beads from relay RY lug 8

to relay RY lug 11 (S-2). (S-1) to terminal K5 (S-1).
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(“) Connect a 2" small bare wire from solder lug BJ (S-1)
to terminals K2 and K1. The wire should touch
terminal K2 and encircle terminal K1. Solder the wire
to both terminals.

( Connect a 1" small bare wire from relay RY lug 13
(NS) to the lower hole of solder lug BK (S-1).

(1) nnect a 2" small bare wire from terminal H4 (S-1),
through the lower hole of solder lug BN (S-2), to
\ terminal H2 (S-1).

{}) Cb: Connect a .01 uF disc capacitor between relay RY
terminals 13 (NS) and 14 (NS).

( 2: Connect a 47 uF electrolytic capacitor between
terminals J3 (S-1) and J4 (S-1/2). Be sure to connect the
lead marked by a + mark to terminal J4 or the lead
marked by a — mark to J3.

Pushbutton Switch Prewiring

Refer to Pictorial 12-8 (lllustration Booklet, Page 7) for the
following steps.

Prgwire pushbutton switch S3 (#64-673) as follows:
(/) Inserta 1-1/2’" small bare wire through lugs 1 and 2 of

sv:vitch sections A and B. DO NOT solder the wire at
ection B lug 2, but solder the other three lugs.

To prepare a wire, cut it to length and remove 1/4"
lation from each end.

Prepare the following wires:

1-1/2" gray 2-1/2" red
3-1/2" gray 4" red
" red 1-1/2" red
-1/2" red 6 red

u gray

nnect a 1-1/2'* gray wire from section B lug 2 (S-2)
o section C lug 2 (NS).

Connect a 3/4'' bare wire from section C lug 2 (S-2) to
section D lug 3 (NS).

Connect one end of the 3-1/2'" gray wire to section D
lug 3 (S-2). The other end will be connected later.

) nnect a 1" red wire from section C lug 1 (S-1) to
ction D lug 1 (S-1).
~ (Jonnect a 1-1/2" red wire from section A lug 5 (S-1)

section B lug 5 (NS).

( &/ Connect a 2’ gray wire from section D lug 5 (S-1) to
section E lug 2 (NS).

Connect a 2-1/2" red wire from section B lug 5 (S-2)
to section D lug 2 (NS).

) [onnect one end of a 4" red wire to section D lug 2
(S-2). The other end of the wire will be connected
later.

( ‘onnect a 1-1/2" red wire from section C lug 5 (NS)
to section D lug 4 (5-1).

(/) Connect a 6 red wire to section C lug 5 {NS). The
other end of this wire will be connected later.

Prepare the following wires:

Two 1-1/2" orange
7' gray
/1-1/2" gray
4-3/4" gray
9" gray
| 4" gray

( {){| Connect a 1-1/2"” orange wire from section A lug 6
{NS) to section B lug 6 (NS).

( Connect a 1-1/2” orange wire from section B lug 6
(S-2) to section C lug 6 (NS).

( Connect one end of a 7' gray wire to section C lug 6
(S-2). The other end of this wire will be connected
later.

Connect a 1-1/2" gray wire from section C lug 3 (NS)
to section D lug 6 (S-1).

Connect a 4-3/4" gray wire to section C lug 3 (5-2).
The other end of this wire will be connected later.

() Connect one end of a 9" gray wire to section B lug 3
J (NS). The other end of this wire will be connected
later.

{ J ) Connect one end of a 4" gray wire to section E lug 2
(NS). The other end of this wire will be connected
later.

Set this switch assembly aside until it is called for in a step.
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efer to Pictorial 12-9 (lllustration Booklet, Page 8} and
‘lewire the remaining pushbutton switch as follows:

insert a 1-3/4" small bare wire through lugs 3 and 4 of
switch sections A, B, and C. DO NOT solder lug 3 of
section A. Solder the other five connections. Trim off
any excess wire between sections C and D.

(\) Prepare the following solid wires:
~ 3-3/4” gray 1" gray
1-3/4" gray 1" gray
2" gray 10" gray
~1/2" red 6-1/2" gray
" gray 8" gray
10" gray

Connect one end of the 3-3/4" gray wire to section A lug
3 (S-2).

Remove an additional 1/4” of insulation from one end of
the 1-3/4” gray wire (total 1/2"). Push this end of the wire
through section B lug 5 (S-2) to section A lug 6 (S-1).
Connect the other end of the wire to section Clug 5 (NS).

Connect the 2’ gray wire from section D lug 5 (NS) to
section F lug 5 (NS).

R13: Cut both leads of a 180 ,1/4-watt resistor
(brown-gray-brown) to 1/2*. Then connect the resistor
from section C lug 5 (S-2) to section D lug 5 (S-2).

Connect one end of the 5-1/2" red wire to section F lug 2
(NS).

Remove an additional 1/4” of insulation from one end of
the 4" gray wire (total 1/2"). Push this wire through lug 5
of section F (S-2) to lug 4 of section E (S-1).

Connect one end of the 10" gray wire to section D lug 2
(S-1).

Connect a 1" gray wire from section E lug 1 (S-1) to
section E lug 6 (NS).

Connect a 1" gray wire from section E lug 2 (S-1) to
section E lug 5 (NS).

‘\()

Connect one end of a 10" gray wire to section E lug 5
(S-2).

—

Connect one end of a 6-1/2" gray wire to section E lug 3
(8-1).

Connect one end of an 8” gray wire to section E lug 6
(S-2).

(Y

2-56 x 11/16" FLAT
HEAD SCREW

. aa = '_‘ ‘\
;| 5 Y ;«N\‘JM\WM ™ /.,6;
& Ty el lars s, ST i, |
SO NP\

3/8" SPACER

LARGE
SECTION

2-56 NUT
Detail 12-10A

Switches and Controls

be useful.

) |S3: Select the prewired switch assembly which has one
section larger than the other five sections. Then refer
to Detail 12-10A and mount this switch at S3 on the
chassis lip. Be sure the wired side of the switch is
positioned down (toward the large chassis cutout). Use
a 3/8" spacer, a 2-56 x 11/16" flat head screw, a 2-56
nut and a #3 lockwasher at each mounting hole.

( S$2: Mount the other prewired switch in the same
manner at S2 on the chassis lip.

{ 4| /Check the action of the pushbuttons on the two ends
of each switch. Loosen the hardware, if necessary, and
readjust the switch position to eliminate any binding
of the switch against the spacers.

( Refer to Detail 12-10B and place a control solder lug
and a control nut on a 10 kf2 control (#10-31). Form
the solder lug so it touches lug 1 of the control. Solder
the two lugs together. Then remove the control nut.

>

CONTROL

LUG 1 N

CONTROL
SOLDER
LUG

Detail 12-10B
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CONTROL NUT

CONTROL FLAT WASHER

ontrol at RO on the chassis lip. Use a control flat
washer and a control nut. Position the lugs so they
point down. =

Refer to Detail 12-10D for the following steps.

/

{")/Mount a control solder lug on the 10 k§2/6 k2 dual
control (#12-113). Position the solder lug near lugs 1
and 4 of the control. Secure it temporarily with a
control nut.

{/)'R‘IB: Connect a 5600 £2 resistor (green-blue-red) from
u.y"(s-n through lug 4 (S-2) to the solder lug (NS).

( ¥ R17: Cut one lead of a 5600 £ resistor
(green-blue-red) to a 1" and the other lead to 3/8".
Place a 3/4"" length of small sleeving on the 1" lead.
Then connect this lead to lug 1 (S-1). Connect the
otherresistor lead to lug 6 (NS).

( )/ﬁemove the control nut.

CONTROL NUT

1/4"-32 NUT

@

“LOCKWASHER

Detail 12-10E

{ R15: Mount the prepared 10 k§2/6 k§2 dual control at
R15 on the chassis lip. Use a control flat washer and a
control nut. Position the control lugs as shown in the
Pictorial,

Refer to Detail 12-10E for the next two steps.
(X(I\Mmt a 100 k2 control (#10-995) at R3 in the

chassis lip with the lugs pointing up. Use a 1/4""-32 nut
4" |lockwasher.

{ R1: Mount a 100 kS2 control {#10-995) at R1 on the
chassis lip with the lugs pointing up. Use a 1/4"-32 nut

//ayd% 1/4" lockwasher.
( R2: Refer to Detail 12-10F and mount the 200

k§2/1500 £ dual control (#12-138) at R2 on the
chassis lip. Use a control solder lug, a control flat
washer, and a control nut. The control lugs should
point down, with the control solder lug near lug 1 as
shown in the Pictorial. Bend the solder lug up so it
does not project below the bottom edge of the chassis.

CONTROL
| NUT

CONTROL

Q CONTROL FLAT WASHER FLAT
WASHER
CONTROL
SOLDER LUG
Detail 12-10D Detail 12-10F
o Ya Y 3y 1 (INCHES) 2 3 4 5 6
| e a0 70| | | ] [y ] e | ) ] .| ' | | I
A AL I S S S B R B S I S S S B A S T T } I T A
0O 5 1 (cm) 2 3 4 5 [} 7 8 10 1" 12 13 14 18 18 17



Page 1-158

BLUE N
VELLN \
— \ CEEETEEN
WHT-RED ﬂ—il?
' . ' //
!fl \Ele?
[ wiring Harness |
9-WIRES
8-1/2"
PICTORIAL 12-11
WIRING HARNESS NOTE: In the following steps you will install 26 wire
connectors on a group of harness wires as shown in Detail
NOTES: 12-11A. Shorten each bare wire end to 1/4"" before installing

1. The locations where one or more wires leave the  aconnector.

wiring harness are called ““breakouts,”” abbreviated BO.

Each BO has a number, as shown in Pictorial 12-11.
2. Harness wires are identified by length and color. Wires WIRE

may be a solid color, or they may be white with one CONNECTOR

or more colored stripes {such as white-red or

white-brown-brown). Be very careful when you select

the harness wires as, for example, it is very easy to

SOLDER /

3. Identify as BO#1 the end of the wiring harness which ‘ /

has 21 wires, nine of which are 8-1/2" long. The other

confuse white-yellow with white-yellow-yellow.
end of the wiring harness is BO#18. CRIMP

Detail 12-11A
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PICTORIAL 12-12

Install wire connectors (#432-120) on harness wires as (\J) Refer to Pictorial 12-12 and place the wiring harness

folllows: against the bottom of the chassis with a right angle
bend at BO#11. Position the harness so the wires from
( BO#18: 9 wires. BO#11 are on the outside of the bend, as shown.
( BO#17: 4 wires.
(™ AT BO#1, group together all wires longer than the
{ BO#16: 4 wires. gray wire. Push the group of wires through grommet
BD.

BO#15: 5 wires

J . ;
( BO#14: 4 wires.
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Refer to Pictorial 12-13 (lllustration Booklet, Page 8) for
thg followjng steps.

nect the 10" gray wire coming from switch S2,
tion D, lug 2, to terminal strip BE lug 1 {NS).

onnect the 6-1/2" gray wire coming from switch S2,
section E, lug 3, to terminal B14 (S-1).

Conn
tion

the 10" gray wire coming from switch S2, sec-
lug 5, to terminal E9 (S-1/2).

Connect the 8" gray wire coming from switch S2, section
7 to terminal strip AE lug 2 (NS).

nect the red wire coming from switch S3, section
, lug 2, to terminal strip BE lug 2 (NS).

Connect the gray wire coming from switch S3, section
E, lug 2, to terminal strip BE lug 3 (NS).

( " Connect the lead at the banded end of a type 1N4149
diode (#56-b6) to terminal strip BE lug 1 (S-2), and
connect the other lead to lug 2 (NS).

( Connect the lead at the banded end of a type 1N4149
diode (#56-66) to terminal strip BE lug 2 (S-3), and
connect the other lead to lug 3 (NS).

NOTE: In the following steps you will connect the wiring har-
ness. Each wire should be wound once around its terminal, but
may be shortened as advisable. More than one Pictorial may
be used to show the connections at one breakout. In most

cases, each wire will be soldered when it is connected. Use
just enough solder to join the parts. Large globs of solderona
connection are unsightly and do not improve the connection.

As you connect wires between breakouts, not all of the wires
will be connected in some cases. Connect only those wires you
are instrdcted to connect in the steps.

. Connect harness wires to S2 as follows:

White-black to section F lug 6 (S-1).
Red to section F lug 2 (S-2).

White to section D lug 4 (S-1).
White-green to section C It.;g 6 (S-1).
White-red to section C lug 2 (S-1).

Violet to section B lug 6 (S-1).

Push the blue and yellow wires down through chassis

)
)
utout AA. They will be connected later.
BO#12. Connect harness wires to S3 as follows:
{ Red to section C lug 5 (S-3).

{ range to section A lug 6 (S-2).

( Brown to section E lug 2 (S-3).
{ White-black to section E lug 5 (S-1).

0O % ¥ ¥ (INCHES) 2 3 4 5 6 7

' ! ] | | |
[1je 388 78] | |, i b by | T L o | | 1 Y] ]
l!l“]'l'll'] L) L ] T [ T ' T 1 T l T 'I T " T ] 'I I 1 'I I l T
0O & 1 (cm) 2 3 4 5 ] T 8 [ 10 1 12 13 14 18 18 17
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ite-violet-violet to section B lug 4 (S-1). Be sure
re are two violet stripes.

Short white-orange to R2 lug 4 (NS).

f
Cfannect the gray wire coming from S3, section C, lug
to R2 lug 4 (S-2).

Referfto Detail 12-14A for the following steps.

( )/ Remove an additional 3/4" of insulation (total 1)
from the end of the 3-1/2" gray wire coming from 33,
section D,"lug 3. Wrap this end around the control
solder lug at R2 (NS) and then connect the end to R?2
lug 1 (NS). NOTE: Three coaxial cable shield wires
will be connected later to lug 1.

PICTORIAL 12-14

—

onnect the 5" gray wire from control R2 lug 6
(S-1) to terminal strip BE lug 3 (NS).

( Remove an additional 1/4" of insulation (total 1/2")
from one end of the prepared 6-1/2" gray wire.
Connect this end of the 6-1/2' gray wire to the

contyol solder lug (S-3). Push the other end up
thréugh chassis cutout AC. It will be connected later.
{\LPush all remaining wires at this end of the wiring

harness up through chassis cutout AC.

Detail 12-14A
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Referito Pictorial 12-15 for the following steps. Green to A15 (S-1).

. Separate the wires into a group of 1-1/2" wires and a

Long white-yellow to A12 (S-1).
of 2-1/2" wires. Then connect the wires as follows:

Short white-yellow to A16 (S-1).

—

Brown to A7 (S-1).
Yellow to A11 (S-1).

&) White-red to A6 (S-1).
Short white-red to A14 (S-1).

Short white-orange to A13 (S-1).

Long white-orange to A9 (S-1). ( White-yellow to A4 (S-1).

) Long white-red to A10 (S-1). {J) Whitered to A2 (S-1).

~

O v own 3y 1 (INCHES) 2 3 4 5
LN A S I S B

O#A8. Connect harness wires as follows:

BD#9. Connect harness wires as follows:

| LAARNAALES L T T v i N
0O 8 1 (@©m) 2 3 4 5 8 7 [} -] 10 1 12 13 14
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Orange to A21 (NS).

f Orange to A21 (S-2).

Short white to B14 (S-1/2).

/G ;aen to B6 (S-1/3).
range to B4 (NS).

) [Orange to B4 (S-2).

)| White-orange to B14 (NS).

White-orange to B14 (S-2/4).

Violet to C11 (S-2).
Red to C13 (NS).
ed to C13 (S-2/3).

White-green-brown to C15 (S-1/2).

Green to C19 (5-1/2).
Yellow to C21 (5-1/2).
White-violet-violet to C8 (S-1/2).

White-yellow to C5 (S-1).

White-brown (not white-brown-brown) to C17 (S-1/2).

/

Refer tg/Pj
the follfowing steps.

nnect harness wires as follows:
Short white-orange to E17 (S-1/2).
White-yellow to E15 (S-1).
White-violet-violet to E16 {NS).

White-green to E16 (S-2).

BO#2. Connect harness wires as follows:
hite-gray-gray to F9 (S-1).
hite—red-rgd to F10 (S-1).

Violet to l;5 (S-1).

Yellow to F8 {S-1).

. Connect harness wires as follows:

White-green-brown to G11 (S-1).

Green to G7 (S-1).

Red to G14 (S-1/2).

White-violet-violet tod5317 (S-1).

{ ) Long yellow to G20 {S-1).

torial 12-16 (lllustration Booklet, Page 9) for

J White-brown (not white-brown-brown) to G9 (S-1).
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Refer/t Pictorial 12-17 (lllustration Booklet, Page 9) for
the fgllowing steps.

BO#H. Connect harness wires as follows:
White-yellow to A8 (S-1).
White-orange to A5 (S-1).

BO#9. Connect harness wires as follows:
\(_)| Black to A3 (S-1).
White-orange to A1 (S-1).
#10. Connect harness wires as follows:
White-red to A18 (S-1).
White-yellow to A20 (S-1).
White-violet-violet to A22 (S-1).
White-violet to A24 (S-1).
BO}6. Connect harness wires as follows:

Black to B10 (S-1).
| Biue to B8 (S-1).

Red to B1 (S-1/2).

Brown to B23 (NS).

Brown to B23 (S-2).

Long white to B24 (S-1).
#5. Connect harness wires as follows:
Brown to C18 (5-1/2).
White-brown-brown to C16 (S-1/2).
Blue to C20 (S5-1/2).
Gray to C22 (S-1/2).
Short white-green to C6 (S-1).

\
{ &)X White-orange to C4 (S-1).

hite-brown-brown to D8 ({S-1/2).
own to D10 (S-1/2).

hite-violet-violet to D12 (S-1/2).

( Yellow to D14 (S-1/2).

onnect harness wires as follows:

hite-brown-brown to G10 (S-1).

Brown to G8 (S-1).
ellow to G156 (5-1/2).
{ hite-blue to G18 (S-1).

( Gray to G21 (S-1).

{ White-red wire to terminal strip BP lug 4 (NS).

Refer't ’Pictorial 12-18 for the following steps.

BO#5/ Connect harness wires as follows:

(™) /White-green to K6 (S-1).

( White to K4 (S-1).

NOTE: When you connect harness wires to the relay in the
following steps, push the wire through the lug opening, then
up and over the top of the lug and down along the flat side.

Shorten the bare end of the wire as necessary to keep it
from touching another lug. See Detail 12-18A.

Detail 12-18A
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PARTS AND CABLES

Refer to Pictorial 12-19 (lllustration Booklet, Page 10) for
the following steps.

Cuta 1-1/2" small bare wire. Then form a small hook
in one end of the wire.

Refertotheinsetdrawing onthe Pictorial and forma
small hook in one end of a 16 k{2, 1/2-watt resistor
(brown-blue-orange). Then connect the hook on the
resistor lead to the hook on the 1-1/2" bare wire and
solder the connection.

R12: Place a 1/2" length of small black sleeving on
one lead, and a 1-3/4" length of sleeving on the
other lead of the prepared 16 k{} resistor. Then
connect the resistor from the coliector (C) of Q1
(S-2) to switch S2, section A, lug 5 (S-1).

(/ } Place a 3/4" length of small black sleeving on one lead,
" and a 1” length of small black sleeving on the other
lead of a .15 £, 2-watt (brown-green-silver-gold)
resistor and a .33 £2, 2-watt (orange-orange-silver-gold)
resistor.

NOTE: In each of the following two steps, do not use so
much solder that it runs down the transistor lug.

R6: Connect the prepared .33 2 resistor from lug E of
transistor Q2 (S-1) to terminal B1 (S-1/3). Connect
the lead with the 1’ sleeving to B1.

R5: Connect the prepared .15 £2 resistor from lug E of
transistor Q1 (S-1) to terminal B4 (S-1/3). Connect
the lead with the 1" sleeving to B4.

C14: Connect the positive (+) lead of a 5 uF vertical
electrolytic to terminal strip BE lug 3 (5-4). Connect
the other lead to lug 4 (S-1).

C156: Connect a .001 uF disc capacitor between relay
RY terminals 10 (S-2) and 13 (S-3).

C16: Connect a .1 uF Mylar capacitor from terminal C2
(S-1/2) to terminal C4 (S-1/2).

C17: Connect a .01 uF disc capacitor from terminal
C5 (S-1/2) to the upper hole at solder lug AH (NS).

C4: Connect a .1 uF Mylar capacitor from terminal C6
{S-1/2) to the upper hole of solder lug AH (S-3/5).

R18: Connect a 22 §2, 1/2-watt (red-red-black) resistor
from terminal D4 (S-1/2) to the upper hole of solder
Jlug AL (S-1/3).

PREPARF FACH FND AS SHOWN

el

SHIELD LEAD

TAKING CARE NOT TO CUT THE SHIELD LLAD,
REMOVE THE QUTER INSULATION

PEEL OFF THE fOIL

% SHIELD LEAD

REMOVE THE INNER INSULATION AND TWIST
THE SMALL WIRES OF THE TNNER LEAD.

APPLY SMALL AMOUNT OF SOLDER TO THE END
OF THE INNER LEAD.

SOLDE Rh—;ﬁ
-

Detail 12-19A

( D4: Connect the banded end of a 1N4149 diode (#56-
56) to terminal strip AE lug 3 (S-2). Connect the other
diode lead to terminal strip AE lug 2 (S-2).

( \)J C19: Connect a .1 uF Mylar capacitor from terminal
D15 (S-1/3) to the upper hole of solder lug AN
{S-1/2).

C18: Connect a .01 uF disc capacitor from terminal
F8 (S-1/2) to the upper hole of solder lug AP (S-1/2).

( R21: Connect a 47 (), 1/2-watt (yellow-violet-black) re-
sistor from terminal G4 (S-1/2) to the upper hole of
solder lug AT (NS).

(") C21: Connect a .1 uF Mylar capacitor between
terminals G19 {S-1/2) and G21 {S-1/2).

Réfer to Detail 12-19A for the preparation of the shielded

bles in the following steps. Cut each cable to length and
then prepare each end as shown, Be very careful when you
refmove the outer insulation so you do not cut the inner
insylation or shield wires.

( Prepare shielded cables as follows. DO NOT use cable
RG-58A/U. Cables are listed in the sequence in which
they will be connected.

3-1/2" 3-3/4"  4-1/2"
5-1/4" 32 27
5-1/2" 2-1/4"

7-3/4" 8-1/4"
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Connect the prepared shielded cables to chassis connector

termirials as follows. The connections of the center

conductors are designated first in each step, followed by the
eld vyires, Solder each wire as you connect it.

(* ) /3-1f2" from E1 to G1, with shield wires to E2 and G3.

( ) 5-7/4" from D2 to G6, with shield wires to D3 and

5-1/2" from E12 to F1, with shield wires to F2 and
solder lug AR.

7¢/3/4" from C3 to E6, with shield wires to C2 and
Ider lug AY.

3-3/4" from E19 to F14, with shield wires to F13 and
solder lug AS.

3-1/2" to F11 with shield wires to F12. The other end
will be connected later.

2-1/4" to G24 with shield wires to G23. The other
end will be connected later.

NOTE: At this point three prepared cables remain. They will
be conpected later with the three cables which you will
preparg in the two following steps.

repare ONE END ONLY of shielded cables as shown

in Detail 12-19A.

181/4" 9.3/4" 9-1/4"

( Refer to four-part Detail 12-19B (lllustration Book-
let, Page 10) and install a phono plug on the other
end of each of the shielded cables prepared in the

eceding step. Be sure to use plug #438-46.

{ Connect one end of the 8-1/4" cable to H3 (NS) and
the shield wires to H2 (S-1/2). The other end will be
conriected later.

t the 9-1/4" cable with phono plug to H3 (S-2)
e shield wires to solder lug BN (S-1/3). Push the

lug 1/(NS) and the shield wires to solder lug BW (NS).
The/other end of this cable will be connected later.

onnect the end of the 8-3/4" cable with phono plug
to relay RY at lug 1 (S-2) and the shield wires to
solder lug BW (S-2). Push the other end of the cable
through chassis cutout BL.

LAonn the 2" cable from C10 (S-1) to D6 (S-1) and

the sreld wires to C9 (S-1/2) and D5 (S-1/2).

nnect the end of the 18-1/4" cable with phono plug
0 C10 (S-1/2) and the shield wires to C9 (S-1/3). Push
the other end of this cable through chassis cutout AA.

ED BANDED
E

® gaNDED
END

Detail 12-19C

Refer tg/ Detail 12-19C for the next six steps.

(J /D5 Cut each lead of a IN191 diode (#56-26) to
1/2". Then connect the lead at the banded end of the
djode to terminal strip BP lug 2 (NS). Connect the .

thef diode lead to lug 3 (NS).

D7/ Cut each lead of a GD510 diode (#56-89) to
1/2". Then connect the lead at the banded end of the

ut each lead of a .01 uF disc capacitor to
Then connect the capacitor between termlnal
st p BP lugs 1 (NS) and 2 (NS).

3: Cut each lead of a .1 uF Mylar capacitor to
/2". Then connect the capacitor between terminal
trip BP lugs 3 (NS) and 4 (5-4).

( )/R21: Cut each lead of a 14 2, 1/2-watt (brown-
green-brown) resistor to 1/2". Then connect the re-
sistor between terminal strip BP lugs 2 (S-4) and 3
(S-4).

NOTE: Another wire will be connected to lug 1 of the
terminal strip during the “Tests and Adjustments."

O Y% v % 1 (INCHES) 2 3 4 ] 6 7

18§ 318 | Bi8; "’"I T WP T N T NV O N R P P R TP B PR B R B
|ll r]lrrr'r— T |’ ' T [ T I T ] T T T T T j T ] T I T I T 'I T ] T I T I T | T
0O 8 1 (M 2 3 4 [ e 7 8 ] 10 1 12 13 14 18 16 17
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CABLE HARNESS

{ ) Refer to Pictorial 12-20 and form the cable harness as
shown. Note that each breakout has a number (as in
the wiring harness) and that each shielded cable has an
individual number label. BO#1 is at the end of the
harnegs which has the violet and the blue wires.

Reter to Rictorial 12-21 (lllustration Booklet, Page 11) for
the, fallofving steps.

ace the cable harness against the bottom of the
hassis as shown.

sh all the seven colored wires at BO#6 through

grommet BA, and leads 1,
through grommet BB>

2, 14, 15, 16, and 17

through chassis cutout AC (Iead 6 is 11" Iong)
lelded leads 8 and 9 and the two colored wires are
t pushed through the cutout.

ad 8 to R2 lug 2 (S-1) and the shield wires to R2 lug
(NS). Use 5/8" of small sleeving on the shield wire.

Lead 9 to R2 lug 3 (NS) and the shield wires to R2 lug
1 (NS). Use 5/8" of small sleeving on the shield wire.

/ le——3/4"
—-|ms~

‘\N&

—={1/4" f— /

(%)

le.

nnect one end of the prepared cable to R2 lug 3
-2) and the shield wires to R2 lug 1 (S-4). Use 5/8"
f small sleeving on the shield wire. Push the other end
of this cable through chassis cutout AC.

Refer to Detail 12-21B and twist lugs 3 and 4 of S3,
section F, 1/4 turn sa the holes in the lugs are aligned.

Remove insulation from the violet and the blue wires
coming from BO#1 so each has 3/4” of bare wire
exposed, =

At BO#7 push shielded leads 3 and 10 through.

Connett the two colored wires to switch S3 section F as
folloys:

( Pugh the violet wire through lug 3 {S-2) to lug 4 (S-1).
1Y may be helpful to flatten the wire slightly so it will
o through the switch lugs easily.

Push the blue wire through lug 5 (S-2) to lug 6 (S-1).

2. Connect three of the leads as follows:

Lead 16 to B20 (S-1) and the shield wires to B22
(S-1/2).

ad 12 to B18 (S-1) and the shield wires to solder lug
X (NS).

{ ead 9 to B15 (S-1) and the shield wires to solder lug
X (NS).

BO#J. Connect the leads as follows:

( Lead 5 to C24 (S-1) and the shield wires to C23
(S-1/2).

( Lead 13 to E24 (S-1) and the shield wires to E22
(S-1/2).

TWIST
1/4 TURN

’f;,mm

Detail 12-21B

. Connect three of the leads as follows:

Lead 2 to F21 (NS) and the shield wires to F23 (NS).
Lead 4 to F21 (5-2) and the shield wires to F23
(5-2/4).

Lead 7 to F16 (S-1) and the shield wires to solder lug
AZ (NS).

. Connect the leads as follows:

Lead 17 to F15 (S-2)} and the shield wires to F18
(S-1/2).

Lead 3 to G4 (5-1/3). Place a small ferrite bead on the
shield wire. Then connect the shield wire to G3
(5-1/3).
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Réfer toPictorial 12-22 for the following steps.

BOM2/Connect leads as follows:

Lead 14 to B17 (S-1) and the shield wires to solder lug
AG (S-2).

Lead| 13 to B11 (S-1) and the shield wires to solder lug

AF [S-1). Be careful, do not let the soldering iron
-other wires.

ead 6 to F15 (S-1/3) and the shield wires to solder
lug AZ (S-2/4).

BO#p. Connect two of the leads as follows:

() ither orange wire to terminal F19 (NS).

( emaining orange wire to terminal F19 (5-2/3).
BO#/.
( Cut the orange wire 2-1/2" from where it leaves the

breakout. Save the cut off piece.

LR N NP NN LA

@ @ O

] ba d@

( )/ Préparethe free end of the orange wire coming from
tlle harness; then connect it to terminal G2 (NS).

( Prepare the ends of the orange wire that were cut off
the harness. Then connect the wire from terminal
G2 (S-2) to terminal B2 (S-1/2). Route this wire as
shown on the Pictorial.

Refer to Pictorial 12-23 for the following steps.

B #5. Connect the wires as follows:

( Remove an additional 1/2” of insulation from one of
\ the 4-3/4" red wires (total 7/8"). Wrap the bare end
around terminals H5 (NS) and then around H6 (S-

1/2).

( rap the bare end of another red wire around H5
S-3).

Wrap the bare end of a red wire around terminal H6

Prgpare a 12-1/2" stranded orange wire.

Q/onnect one end of the orange wire to terminal H1
(8-1/2). Push the other end of the wire through
grommet BD.

(/) Connectlead5from BO#4toJ2(S-1) and the shield
wires to J3 (S-1/2).

[ —{ e
s 6
! olsssig

gga
e

ORG

PICTORIAL 1223 RED
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L PICTORIAL 12-24 /
REAR PANEL () Similarly, install five phono sockets at the following
‘| locations. Use 6-32 x 3/8"" hardware.
Refer to Pictorial 12-24 for the following steps. \
CB CF
NOTES: CD CG
\ CE )
1. Place a soft cloth on your work bench to prevent

scratching the panel surface.

2. Before you tighten the hardware in the following
steps, center the socket in the panel opening by
inserting a phono plug in the socket. Remove the plug
after the hardware is tightened.

( Refer to Detail 12-24A and install a phono socket at
CA on the rear panel with 6-32 x 3/8" hardware. Use
the plastic nut starter to hold and start nuts. Position
the ground lug of the socket toward the panel edge.

'J’ 6-32 NUT

@Ig) #6 LOCKWASHER

PHONO SOCKET

GROUND LUG

Detail 12-24A

6-32 x 3/8"
SCREW

Install eight phono sockets at the following locations.
Use 6-32 x 3/8" hardware. Position the ground lugs
toward holes CX and CY.

. \~CN
\§CP

K CR
CL Q;

. S5. Refer to Detail 12-24B and install a DPDT slide
switch at S5 on the rear panel. Use 6-32 x 3/8'* screws.

(l'l; F ) ‘% ; ' SDLpr %TE

SWITCH

1
E; 6-32 x 3/8
&33 SCREW

Detail 12-24B
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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 12-24C

(/) Refer to Detail 12-24C and mount the 11-pin plug at
' retaining ring. Position pins 1 and 11 of the
ard the letters ACC on the panel. The pin
numpers are molded into the plug.

Similarly, mount an 11-pin socket at CY using a
retaining ring. Position lugs 1 and 11 of the socket
toward the letters ACC on the panel,

6-32 KNURLED
NUT

| 38" 0.D.FLAT
P WASHERS

@ 6-32 NUT

1
BACK OF !
PANEL @&l3) #6 LOCKWASHER

6-32x 172"

SCREW
Detail 12-24D

{ efer to Detail 12-24D and install a 6-32 x 1/2"
screw, a #6 lockwasher, a 6-32 nut, two 3/8" OD flat
washers, and a 6-32 knurled nut at hole DL.

(

(

)

)

10KQ
CONTROL

(b CONTROL
LOCKWASHER

' CONTROL .
@ FLAT WASHER
[
@ CONTROL NUT

Detail 12-24E

R7: Refer to Detail 12-24E and install a 10 kS control
(#10-88) at R7 on the rear panel. Use a control
lockwasher, a control flat washer, and a control nut.

Sifnilarly, install a 10 k€2 control at R8. Use a

1) gars

control lockwasher, a control flat washer, and a

control nut.

6-32 NUT
@l?' /02‘

‘R| #6 SOLDER LUGS
>

&x

6-32 x 3/8"
SCREW

|
4

Detail 12-24F

efer to Detail 12-24F &nd install two #6 solder lugs
on the back of the panel at DH and DR. Use 6-32 x

3/8" hardware.
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PUSH THE WIRE INTO THE HOLE UNTIL 1T COMES
OUT OF THE END OF THE PIN. APPLY SOLDER TO

UP INTO THE PIN BY CAPILLARY ACTION.
THE EXCESS WIRE AT THE END OF THE PIN.

PICTORIAL 12-25

Resz Pictorial 12-25 for the following steps.
{ Cut the following lengths of small bare wire:

2" 2-1/2"
2-1/4" 2-3/4"

{ ) Refer to Detail 12-25A and connect the bare wires
from solder lug DH to the appropriate pin of plug CX.
The pin numbers are molded on the back of the plug.

{
{

-1/2"" from DH {NS) to pin 8 (S-1).

Cut off the excess lead lengths after soldering. Apply
THE TIP OF THE HEATED PIN. SOLDER WILL FLOW ‘ solder sparingly and avoid getting solder on the
Cut ofFF  » outside of the pin. When the pin is hot enough, the
\ solder will run up inside the pin by capillary action.
= 2" from DH (NS) to pin 10 (S-1).
I.I -1/4" from DH (NS) to pin 9 (S-1).

JéOLDER
Detail 12-25A

-3/4"" from DH (S-4) to pin 7 (S-1).
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ORANGE
STRANDED
WIRE

WRAP AROUND
AND SOLDER

/

(Aect the free end of the 4" red wire coming from

pin 4 of plug CX to socket CY lug 11 (S-1).

} Connect the other six wires coming from grommet BC
to the pins of plug CX as follows. Solder each wire to
the tip of its pin:

T Blueto piﬁg’\_\ Red to pin 3
T~ Violet to pin 5 - Red to pin 2
Red to pin 11 Red to pin 1
4" RED
HIIDEIE WiRs <) Tug gently on each wire to make sure it is well
p Detail 12-25B soldered.
{ J/{osi ion the rear panel near the chassis as shown ;\’) Cut off excess lead lengths at the tip of each pin.
thé Pictorial.
~" ) Inspect the outside of each pin for the presence of
- . solder. If you find any, shave it off with a sharp knife
( Remove an additional 3/8” of insulation (total 3/4"')

from each of the seven wires coming from grommet

—

Prgpare a 4" red wire.

( Refer to Detail 12-25B and just below the insulation,
wrap one end of the 4" red wire around the orange
stranded wire coming from grommet BC (S-1).

me end of the orange stranded wire into pin 4 of

plug CX until the wire emerges from the end of the
pin and the end of the wire insulation is covered by
the plug. Refer to Detail 12-25C and solder the wire to
the plug tip.

PUSH THE WIRE INTO THE HOLE UNTIL IT COMES
OUT OF THE END OF THE PIN. APPLY SOLDER TO
THE TIP OF THE HEATED PIN. SOLDER WILL FLOW

=

()

so the pins can enter the power cable socket without
interference.

Connect the red wire coming from grommet BA to
socket CY lug 7 (S-1).

Connect the gray wire coming from grommet BA to
socket CY lug 3 (S-1).

Connect the two shielded cables coming from grommet BA
as follows. Use 5/8” of small sleeving on the shield wire of
ach cable,

) Centgrtonductor of cable 3 to phono socket CK lug 1

nnect the brown wire coming from grommet BD to
hono socket CH lug 1 (S-1).

! FF : : .
?:E IE“JSETSEEWP“RNE B;T (T:ﬁglELNLS ROYF '}“ﬁ{‘?,“N. cure (‘ Connect the white-yellow wire coming from grommet
BD to pho ket CJ lug 1 (S-1).
L, } Col ta 1-1/2" bare wire from socket CY lug 6 (S-1
solder lug DR (NS).
Cut a 3" orange stranded wire. Remove 3/8" of
SOLDER insulation from each end. Melt a minimum amount of
solder on each bare end to hold the fine strands
Detail 12-25C together.
{ Connect one end of this wire to solder lug DR (S-2).
The other end will be connected later.
O wu w 3y 1 (INCHES) 2 3 4 5 (-] 7
[oqayem tm] o 5o Ve e oo ol 0 g b b i oa Lok o B uia Laiieleis]
lrlll'!lrfl L) Al T ] T ] ¥ I T | L4 [ I T r T ' I r 1 Ld I I
0O 3 1 (s 2 3 4 5 [} 7 8 ] 10 1 12 13 14 16 18 17



Refgr to Pictorial 12-26 for the following steps. i)é" "conductor of cable 16 to control R7 lug 2
1), and the shield wires to lug 1 (S-2).

( Prepare the following gray wires:
( Center conductor of cable 2 to phono socket CP lug 1

2.3/4" }T,/and the shield wires to lug 2 (S-1).
( Copfiect the 2-3/4" gray wire from phono socket CP  { Center conductor of cable 15 to control R8 lug 2

ly§ 1 (NS) to control R8 lug 3 (S-1). {S-1), and the shield wires to lug 1 (S-1).
Conne€t wires from grommet BD to socket CY as follows:
( Connect the 4 gray wire from phono socket CR lug 1 4
(S-1) to control R7 lug 3 (NS). (¢ ) Xellow to lug 8 (S-1).

(//\I'MO lug 8 (S-1).
( Blue 7.

( Center conductor of cable 1 to phono socket CS lug 1

{S-1), and the shield wires to lug 2 {S-1). { hite-violet-violet to lug 1 (S-1).
{ ) Center conductor of cable 17 to control R7 lug 3 NOTE: The large orange wire from grommet BD will be
(S-2), and the shield wires to lug 1 (NS). connected later.
0 Y% 1w 3 1 (INCHES) 2 3 4 5 6
| oo 80 78] ) ), L | VT A O I ] N T TR |
[l!llfll!l] T T I T r T I T l T 'I T L} ‘ L 1 1’ T T l T [ r 1 T

T T T T
o 5 1 (CcM) 2 3 - 5 -1 7 8 -] 10 " 1?2 12 14 15 16 17
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WHT-BLK

WHT-VIOL- vnm@ BLU

10,

¢
L
()55

GRAY -

PICTORIAL 12-26
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#6 x 3/8"

FLAT HEAD

()/ﬁ‘efer to Pictorial 12-27 and attach the rear panel to

SHEET METAL
SCREW

the back of the chassis and the shields. Use #6 x 3/8"
flat/head sheet metal screws at DC, DD, DE, and DK.
#6 x 1/2"” hex head sheet metal screws at DM,
N, and DP. CAUTION: Inspect the junction of the
panel and chassis carefully to make sure no wires have
been pinched between the two pieces.

) Use an ohmmeter to check for short circuits at each
phono socket. Connect the common lead to the panel
.,-énd insert the other probe into the phono socket to
/ contact the center conductor. Be sure the free ends of
/ the harness wires not yet connected are not touching
the chassis or each other.

() er to Detail 12-27A and prepare a 2-3/4" orange
ire by removing 1/2"* of insulation from each end.

( From the back of the remaining 11-pin plug, push the
‘ends of the orange wire into pins 2 and 5. Solder the
ipés at the pin tips and cut off any excess wire
ngths.

Insert the plug as far as it will go into socket CY pn
the rear panel.

{ N An octal plug cap is furnished for this plug. Install it
now, if desired.

PICTORIAL 12-27

cfz“\\

NY
qEATH COMPRNT w2 ]

et
genToR HARE aNTLVOR c\

Supk TONE -
' TN
#6x 1/2"
HEX HEAD
SHEET METAL
SCREW

o\ DRIVER F out

FoTon

Qo 11-PIN
\% PLUS
2-3/a
0RG
Detail 12-27A
[ |

UNDER-CHASSIS WIRING

Refer to Pictorial 12-28 (lllustration Booklet, Page 12) for
the following steps.

) With the bottom edge of the rear panel uppermost, as
shown in the Pictorial, sight along the panel edge from
one end and bend down any lugs 2 of the phono

sockets which project above the panel edge.

NOTE: Shift the wiring-harness as necessary when making
connections. Be careful not to touch any insulated wires
with the soldering iron.

oy A 1 (INCHES) 2 3

2o o s e8| o, oo
[rrerrerTy T T 1 T T T T T T T T T T T T
o & 1 (cm) 2 a 4 5 8 7 8
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Connect the center conductor of the shielded cable
coming from F11 to phono socket CE lug 1 (S-1), and
the shield wires to lug 2 (S-1).

(/)/Eonnect the center conductor of the shielded cable

coming from G24 to switch S5 lug 2 (S-1). Do not

connect the shield wires yet.

() nect the center conductor of the shielded cable
_~" coming from relay RY lug 1 to switch S5 lug 3 (S-1).
Do not connect the shield wires yet.

(,,}/ﬁefer to Detail 12-28A and prepare a 5-1/4"' shielded
cable.

L 5-1/4" |

”2‘.,‘
14"

Detail 12-28A

Connect the center conductor at one end to switch S5
lug 1 (S-1), and the shield wires to lug 4 (S-1). At the
other end, connect the center conductor to phono
socket CA lug 1 (S-1) and the shield wires to lug 2
(NS).

_L-Y C3: Connect the lead marked + of a 50 uF (may be
marked 50 MFD) electrolytic capacitor to H5 (S-1/4) and
the other lead to phono socket CA lug 2 (NS). Position
this capacitor so no part of its body projects above the
edge of the rear panel.

_(/J/Cﬁ Connect the lead from the positive (+) marked
end of a b00 uF electrolytic capacitor to J1 (S-1/5)
and connect the other lead to phono socket CA lug 2
(S-3). -

Connect the shield wires of the cable coming from G23

= to switch S5 lug 5 (S-1).
( onnect the shield wires of the cable coming from sol-

der lug to switch S5 lug 6 (S-1).

nnect the center conductor of the shielded cable
coming from H3 to phono socket CD lug 1 {S-1), and
the shieldwires to lug 2 (S-1).

) t three 11" RG-58A/U coaxial cables.

— 1 SAVE ONE

5 ’ IECE OF
38— INSULATION
- =

T4 Jm’

REMOVE QUTER
SHIELD INSULATION ONLY

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

COMB QUT THE SHIELD WIRES AND TWIST THEM TIGHTLY
TOGETHER. REMOVE 3/8" OF THE INNER INSULATION APPLY
A SMALL AMOUNT OF SOLDER TO THE END OF THE SHIELD
WIRES AND THE INNER LEAD. USE ONLY ENOUGH HEAT FOR
THE SOLDER TO FLOW.

SOLDER

9 TWIST /

Detail 12-28B

Refer to Detail 12-28B and prepare three 11 coaxial
cables as shown. At one end of each cable, carefully
cut the outer insulation completely around the cable
and slide off the 1" length of insulation in one piece.
Save one of these pieces for use later.

Refer to Detail 12-28C and install a phono plug on the
other end of each coaxial cable. Be sure to use plug
#438-46.

RG-58A/U

PUSH BRAID BACK AND
REMOVE INNER INSULATION

PUSH PHONO PLUG ONTO CABLE
WITH SHELL UNDER THE BRAID.

SOLDER AND CUT
OFF EXTRA LEAD.

TRIM OFF BRAID
AND SOLDER TO SHELL.

Detail 12-28C
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() Ann the center conductor of a coaxial cable to

1" LARGE
SLEEVING

EXPAND OPENING ON
ONE END WITH PLIERS

Detail 12-28D

( ” Refer to Detail 12-28D and expand the opening at one
[/ end of a1 length of large sleeving with pliers.
L(

) Prepare two more 1’ lengths of sleeving in the same
"/ manner.

(") Refer to Detail 12-28E and, starting at the other end
of the cable, push the expanded end of the sleeving
along the cable and up over the braid soldered to the
shell of the phono plug. Do this on all three 11
coaxial cables.

SLEEVING  ¢xpanoED

END OF
SLEEVING

/

U

¥

Detail 12-28E
{ As before, pass a flame back and forth under all sides

each large sleeving to shrink it tightly in place.
( Trim the 1" length of outer insulation (saved earlier)
t0/3/4". Then slide the insulation onto a braid pigtail

n one of the 11" coaxial cables. Connect the braid
pigtail to phono socket CB lug 2 (S-1), and the center
conductor to lug 1 (S-1).

{7) Slide the piece of insulation completely over phono
socket lug 2 so the two phono socket lugs cannot

RY lug 5 (S-1), and the shield wires to solder lug
(NS).

Connect the center conductor of the third coaxial
cable to relay RY lug 9 (S-1), and the shield wires to
solder lug BK (S-2/3). If you cannot push these shield
wires through the solder lug hole, wrap them around
the bare wire between solder lug BK and lug 13 of the
’/"relav. Be sure to solder both pigtails.

( ) Refer to Detail 12-28F and, from the label sheet, cut
out strips of four groups each of PA, LO, HI, OUT and
IN.

CUT OUT STRIPS
OF FOUR EACH

TPATLOI HITOUTIIN
IPA|LO| HI{OUT|IN|

IPATLO! HI IOUTIIN:Qmmcom>
AL L0 HLUOUTI NI oo o>
PA LO HI OUT IN ogmnmoom>
PA LO H!I OUT IN 7mmoom>»

| Detail 12-28F

SPOI-06E

} Refer to Detail 12-28G, remove the protective backing
from the letters PA, and wrap the adhesive side around
;/the black sleeving of the phono plug at the other end

/ of the coaxial cable connected to relay RY lug 5. The
letter strips are long enough to overlap.

(/) Similarly, apply letters to the phono plug sleeving on
the other cables as follows:

Letters IN to cable from relay RY lug 9.

Letters OUT to cable from phono socket CB.

Letters HI to small cable from H3 and chassis cutout
BL.

Letters LO to small cable from relay RY lug 1 and
chassis cutout BL.

SLEEVING

ol . Detail 12-28G
short-circuit if they get accidentally bent.
o v wn 3% 1 (INCHES) 2 3 4 5 6 7
| 2fs ais 88 78] R B T N R R R RN T N S e
|RAARSARLAN] T T T T T T 1 T T T T T T T T % T T T T T T | T
0 & 1 @cm 2 3 e ] 6 7 8 10 11 12 13 14 15 18 17
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Push the three large coaxial cables through chassis
cutout BL, (the two shielded cables, now HI and LO,
iously pushed through cutout BL).

eck the under-chassis wiring against the steps and
the Pictorials to make sure there are no errors.

This completes the under-chassis wiring.

TOP CHASSIS

Refer to Pictorial 12-29 (lllustration Booklet, Page 12) for
the following steps.

( Connect the center conductor of shielded lead 6 to
control R9 lug 2 (S-1), and the shield wires to the
control solder lug at lug 1 (NS).

( Connect the center conductor of shielded lead 7 to
control R9 lug 3 (S-1), and the shield wires to lug 1
(NSY.

(/ Prepare a 3-1/2" gray wire. Connect one end to
control R9 lug 1 (S-3). The other end will be
connected later.

( J)/Connect the yellow wire coming from BO#11 to R15
lug 2.(5-1 ).

(/)/Connect the red wire coming from switch S2 section F
to control R15 lug 6 (S-2).

(/‘)/ Connect a 2-1/4” length of small bare wire from
control R3 lug 1 (NS} to the control solder lug at R15
{NS). :

( Connect the gray wire coming from switch S2 section F
to the control solder lug at R15 (S-3).

~Eenter conductor of the shielded cable
m control R2 lug 3 to control R3 lug 3
d the shield wires to lug 1 {NS).

(- ) Connect the center conductor of shielded lead 12 to
control R3 lug 2 (S-1), and the shield wires to lug 1
(S-3).

repare a 9" red wire.

{ Clip the four male terminals from their retaining bands
so each appears as shown in Detail 12-29A.

Refer 'Eé Detail 12-29A and install male terminals
(#432-152) on wires as follows:

) Male_ terminal on the 9" red wire (S-1).

( 7T Male terminal on the center conductor of shielded lead

S-1).
{ /i?;teminal on shield wires of shielded lead 10 (S-1).

) Male terminal on gray wire coming from switch §3
section B (S-1). '

CUT OFF

i

MALE CONNECTOR
TERMINAL

CRIMP AND
SOLDER

Detail 12-29A

CAUTION: In the following steps, be sure you insert each
terminal intg-the proper hole {once a terminal is installed, it
cannot be removed).

efer to Detail 12-29B (lllustration Booklet, Page 12) and
push each of the four connectors into the connector
housing until the “ears" expand to hold the connectors in
place, as shown in the inset drawing. Be sure foinsert the
connectors in the proper holes, as they cannot be re-
moved. Sglect the holes based upon their position rela-
tive 10 e index notch.

shielded leads 1, 4, and 11 back through chassis
utout AA. They will be connected later.

Connect the black wire coming from BO#13 to

/control R1lug 2 (S-1).
) Connect the white-black wire coming from BO#13 to

control R1 lug 1 (S-1).
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POSITION THE SMALL
PORTION OF THE GROMMET
INTO THE CHASSIS

HOLE.

BEND THE LARGE PORTION
OF THE GROMMET OVER AND
INTO THE SMALL PORTION.

Detail 12-30A

Refer to Pictorial 12-30 (lllustration Booklet, Page 13) for
thef following steps.

Refer to Detail 12-30A and install a small plastic
grommet in the lateral shield at DR.

S4: Refer to Detail 12-30B and mount a single wafer
rotary switch at S4 on the lateral shield. Use #4
lockwashers and 4-40 nuts. Be sure to position the
terminals as shown.

Connect the gray wire coming from the control solder
lug at R2 to switch 54 lug 1 (NS).

( Prepare a 2" gray wire. Connect one end of this wire
o switch S4 lug 1 (S52). The other end will be
onnected later.

Connect the white-red-red wire coming from BO#13
to switch S4 lug 2 (S-1).

Connect the white-gray-gray wire coming from BO#13
to switch S4 lug 3 (S-1).

Detail 12-30C

PRESS IT FIRMLY INTO PLACE,

e A-40 NUT
E~@ #4 LOCKWASHER

SINGLE
WAFER
ROTARY
SWITCH

Detail 12-30B

CAUTION: When you wire the following switch, be sure
yoy have the color dot in the proper position for each step.
(/) Refer to Detail 12-30C and connect a 2-1/2" small
bare wire to switch S1 wafer B from lug 12 (8-1),
against lug 11 (S-2), against lug 10 (S-2), and through
lug 9 (S-2) to lug 7 (NS). Be sure the color dots on the
edges of the switch wafers are positioned as shown.
The wire should touch lugs 11 and 10, go through lug
9, curve around lug 8 (provide at least 1/8" clearance),
and then connect to lug 7. Excepting lug 7, all
connections are soldered.

SWITCH
51




o)

(

( 11: Connect a 15 Q, 1-watt (brown-green-black)
resistor to switch S1 wafer A from lug 1 (S-2) to lug 3
)

Page 1-183

EFumarmaxrT

S
Prepare 1-1/2" and 1" gray wires. { / Connect the white-orange wire coming from BO#13

/ , to gwitch S1, wafer B, lug 6 (S-2).
( Connect the 1-1/2” gray wire to switch S1 wafer B:
(

Arom lug 8 (S-1) to lug 6 (NS).

; Remove an additional 1/4” of insulation from the

i white-red wire coming from BO#13.
) nnect the 1’ gray wire to switch S1 from wafer B

. /lug 2 (NS} to wafer A lug 2 (NS). ( onnect the white-red wire to switch S1 wafer B by

. ushing it through lug 5 (S-2) to lug 4 (S-1).
) Conngct the lead at the banded end of a type VR 9.1

diode (#56-19) to switch S1, wafer A, lug 1 { Connect the white-yellow wire coming from BO#13
S) Connect the other lead to lug 2 (S-2). to switch $1, wafer B, lug 7 (S-2).

/

(NS). 4-40 NUT

. w LOCKW
]: Refer to Detail 12-30D and mount the 2-wafer
r

TWO WAFER

tary switch at S1 on the lateral shield. Use #4

N'C
ockwashers and 4-40 nuts. ®\

Connect the gray wire coming from switch S4 to
switch S1, wafer B, lug 2 (S-2).

Detail 12-30D
o % 3y 1 (INCHES) 2 3 4 5 6 7
[ve, 28 80, 78] | | | I S IO - A | U SO (N TS IO il e d g g ie s s |
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HOUSING
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- N

he white wire coming from BO#13 through
et DR.

Conpfiect the red wire coming from the white
cofnector housing to switch S1, wafer A, lug 3 (NS).

Connect the red wire coming from switch 53 section C
to switch 51, wafer A, lug 3 (S-3).

NOTE: Wires will be connected to switch S1 wafer A in the
following steps. Each wire must be connected to the two
lugs, on the front and the back of the wafer, at each
location. The solder step will call for *’S-2.”" Be very sure
each wire is soldered to both lugs.

/

/

() ite-violet-violet to lug 8 (S-2).

(A ~fLreeytolug 7 (5-2).
( Blpe fo lug 6 {S-2).
( Y, 6w to lug 5 (S-2).

( ray to lug 4 (S-2).

( Refer to the inset drawing of Pictorial 12-31 and
position the rotors of all three switch wafers so the
index notch is up. You may wish to use one of the
switch shafts to turn the rotors.

Refer to Pictorial 12-32 (lllustration Booklet, Page 13) for
the following steps.

NOTE: In the following steps you will prepare the red
window on the front panel and the optional station
identification display. If you wish to use the identification

feature, your station call letters will be displayed in the red
window between the meter and the frequency display
windows, If you do not want this display, the area of the red
window in front of the panel opening at EF (plus 1/8"” on
each side) should be covered with the black opaque tape
furnished. This prevents any light leakage from the panel
opening The lamp in socket PL2 will then not be needed.

() Place-a soft cloth on your work table so the front

/él will not be scratched.
{) ldentify the red window as a piece of plastic

approximately 14" long x 1" wide, covered with
brown paper. DO NOT remove the paper yet.

( /;f:r to Detail 12-32A and place the red window on
the front panel so it is centered laterally, and parallel
to the three rectangular openings.

!

{ ) Make apencil mark across the red window paper 1/8"
A‘%r:each end of opening EF.

|_ (@)
(o]
0
1/8"
o
PENCIL
@ MARKS Fs
o- 85 O g
2
1/8" z .
D gl
k él 3
w
= -
2
z
.:0
DR
° %
© O °
- )

Detail 12-32A
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REMOVE COVERING
FROM ONE SIDE

CUT OFF
ALONG EDGE
OF WINDOW

¥ PENCIL
MARKS

24 1/2"-{

BLACK STRIPS

RABBET

WINDOW
BRACKET

FRONT
PANEL

B 4-40 nu
5

#4 LOCKWASHER

PANEL TRIM

Detail 12-32C
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17/32" SPACER ﬁ
~ #4 LOCKWASHER

Refer to ail 12-32B for the next four steps.

N

{ &/ Remove the covering from one side of the red

window.
(‘)/@: one strip of the black label from its backing,

cut it in half, and apply the adhesive sides of the two
pieces against the back of the red window with their
inner edges aligned with the pencil marks on the
covering as shown at @ ;

(' One at a time, remove the backing and apply the two
strips of black label to the back of the red window
between the two strips previously applied, with one .

ge of each tape along the outer edge of the red Detail 12-32D
window as at .

4 . 6-32 NUT SLIDE
( Cut off any excess of strips @along the edges of the J/ #6 LOCKWASHER WINDOW BRACKET
red window. OVER
@ SHORTER

Refer/to Detail 12-32C for the next five steps.

{ Slide three 4-40 x 1/2°* T-bolts into the channel of the PANEL
panel trim strip. From the front of the panel, insert i
the T-bolts into holes EP, EY, and ER on the front 8300 74
panel. Center the trim strip on the panel and secure FLAT HEAD
the T-bolts with #4 lockwashers and 4-40 nuts. | SCREW
( )] Slide five 4-40 x 1/2” T-bolts into the slots of a
window bracket.
{1) From the front of the panel, insert the T-bolts into
holes EB, EE, EG, EH, and EK with the window
rabbet down as shown in the inset drawing.
Detail 12-32E
( ])  Slide four 4-40 x 1/2" T-bolts into the remaining
| window bracket. { ¥ Refer to Detail 12-32E and install a panel bracket on
the rear of the panel at EA. Mount the shorter leg of
( ) Insert the T-bolts into holes EC, ED, EJ, and EL with the bracket against the panel. Use 6-32 x 3/8" flat
e rabbet facing up. head hardware. Slide the window bracket to one side

enough to clear the hole.

( )/ Hold the window brackets in place with one hand and ‘) ) Similarly, mount a panel bracket at EN.
turn the panel over so the panel rests on its front (print
side) and the ends of the T-bolts are up.

{ ) Remove the covering from the front of the red
window.

( )] Referto Detail 12-32D and place a #4 lockwasher and a
17/32" spacer (tapped) on the T-bolts at EH, EJ, EK, and
EL. Leave the spacers loose.

Wipe off the red window with water and detergent to
emove all fingerprints. DO NOT SOAK. After drying,
grasp the window only by the edges.

0 “w 3 1 (INCHES) 2 3 4 ] 6 7
LR P P T P T B T DT S I I U T TP B [0, Lo e d
[y T T T T t T T T T T T T T T T T Y T Y T T T 1 T T T T T

T
0O 8 1 (@M 2 3 4 5 [ 7 8 ] 10 L] 12 13 14 18 18 17
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@ BEND
SLIGHTLY

/ — @440 NUT

€

%

O n

14 @ #4 LOCKWASHER
LU

| CALL LETTER
CLIP

Detail 12-32G
WINDOW ( Refer to Detail 12-32H and install a meter bracket at
EC. Use a 3/8"” hex spacer and a #4 lockwasher. Leave

Detail 12-32F the spacer loose.

(+) Refer to Detail 12-32F and carefully slide the edges of ( PL2: Install a meter bracket and the pilot lamp socket

the red window into the rabbets in the window with the longer bracket (#434-44) at ED. Use a #4
brackets with the taped side toward the panel and lockwasher and a 4-40 nut. Leave the nut loose.
aligned with opening EF. Center the window brackets

and the red window on the panel and tighten the four Install a #4 lockwasher and a 4-40 nut on screw EB.

hex spacers.

Refer to Detail 12-32{3 and, at the end opposite the NOTE: In the following steps, bend the meter brackets (if
hole, bend 1/4" of the end of each call letter clip as  necessary) so they hold the meter firmly.

shown. /

GEL) 4-40 NUT

( Refer to Detail 12-32G and place a call ietter clip, a

|5 #4 LOCKWASHER
#4 lockwasher, and a 4-40 nut on the T-bolts at EE g CY)

i . / PILOT LAMP
and EG. Leave the nuts finger tight only. ﬂj 595 HER SIREER % SOCKET
) \#434-44)
£33 —

@[3) #4 LOCKWASHER

(
— ey
4-40 NUT Ja@ é)

= , \/

#4 LOCKWASHER I

M @a METER BRACKET
. ﬁ@

Detail 12-32H
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Detail 12-32J

/
/
) : Refer to Detail 12-32J and install the meter at M.
. it the meter face into the panel opening. Then
position the meter clamp from EC against the meter
case and tighten the hex spacer.
(

Inspect the meter terminals carefully. If you find a
small wire connecting the two terminals, remove and

/iscard it.
) Preparea 2" gray wire.

( Connectone end of the gray wiretothe * —*' terminal
of the meter (S-1). The other end will be connected
later.

NOTES:

-y

If you wish to use the call letter display, this note and
the following steps tell you how to mount your call
letters on a clear plastic identification strip which will
be mounted in a panel opening.

2. The letters of your call will be centered on the iden-
tification strip. You will start at the center of the strip
and work first to the right end of your call and then to
the left. First, determine the center line of your call:

CENTER
LINE

|
WOVW
WBABC
WASXYZ

{ ) Remove any covering
identification strip.

from the clear plastic

() Start at the center of your call and remove the letters,
one at a time, from the call letter label sheet and press
the adhesive side into position on the clear plastic
identification strip. Tweezers may help you to
position the letters properly. The edges of the labels
must overlap each other slightly to prevent light
leakage, so proper alignment of the labels on the strip
is important.

BLACK
SQUARES

SLIGHT
OVERLAPS

CLEAR
IDENTIFICATION
STRIP
( ) After you have your call letters centered on the
identification strip, fill the remaining clear spaces at
each end of your call with black squares. Remember
to overlap the edges.

Refey to Detail 12-32K for the next two steps.

(‘) Place the identification strip into opening EF so the
letters will appear correctly when viewed from the
front panel.

( Place the white plastic diffuser strip into opening EF.

WHITE PLASTIC
DIFFUSER STRIP

IDENTIFICATION

Detail 12-32K




Page 1-190

s

—

= —_—

(

)
'
i

A\
; ‘.\"‘\‘-\

IDENTIFICATION AND DIFFUSER

CALL LETTER

\

\
Detail 12-32L 0
Refer to Detail 12-32L, position the corners of the

two call letter clips against the back of the diffuser
strip and tighten the nuts.

Insert a #1813 lamp into the pilot lamp socket at PL2
and place a lamp shield on the lamp.

Place the meter clamp at ED against the back of the
meter and position the pilot lamp so it will illuminate
the back of the identification strip. Then tighten the
nut at ED.

PL1: Mount the remaining pilot lamp socket on the
hex spacer at EC. Use a #4 lockwasher and a 4-40 nut.

CHASSIS
LIP

Place a #1813 lamp in the pilot lamp socket and slide

) a light shield onto the lamp. Position the lamp so it

will illuminate the back of the meter. Then tighten the
nut.

Prepare a 6" gray and a 6'° orange wire.

#6 x 3/8" HEX HEAD
SHEET METAL SCREW

TWISTED PAIR
26" ORG
Mﬂ%’%‘wm{“%
e 6" GRAY

Detail 12-32M

Refer to Detail 12-32M and form a twisted pair from

wire to lug 2 (S-1) and the orange wire to lug 1 (S-1).

Connect the other end of the twisted pair to PL1: the
orange wire to lug 1 (NS) and the gray wire to lug 2
(NS).

(

the two wires.
(] )/ Connect one end of the twisted pair to PL2: the gray
/

CONNECTOR
HOUSING

4

Detail 12-33A
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FRONT PANEL AND VFO MOUNTING

(") Refer to Detail 12-33A and install the VFO assembly at
holes AB. Use #6 x 3/8" hex head sheet metal screws in
the four slotted holes. Push the VFO as far away from
the'chassis lip as it will go before you tighten the screws.

(/) Plug the 4-wire connector housing onto the 4-wire
connector on the VFO,

NOTE* In some cases there may be excess paint on the
insid¢ of hole J1. Scrape off the excess paint only (do NOT
rembve any metal).

( J1: Refer to Detail 12-33B and install the microphone
panel connector at J1 on the front panel. Note the
position of hole #1 (the number is molded into the
face of the connector). Make sure the connector is
positioned correctly and then tighten the large nut as

, much as possible so the serrations on the connector
will form notches in the inside of the panel hole. Then
temporarily remove the nut.

—

(/) Temporarily remove the five nuts and three flat
washers on the controls mounted on the chassis lip.

MICROPHONE
PANEL
CONNECTOR

INSIDE OF
FRONT PANEL

Detail 12-33B

Re/f?[)e\ail 12-33C for the next step.

{ Fit the front panel onto the control bushings and the
pushbutton switches. Then replace the nuts and
wash fs removed in the preceding step. Check for

Secure the front panel to the left side panel at EU
with 6-32 x 3/8" hardware.

( Install a #6 x 1/2”° hex head sheet metal screw
through the left side panel to the chassis at BU.

QL

®

CONTROL
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3/8 - 32
KNURLED NUT
CONTROL
FLAT WASHER
@@1
S

CONTROL
LOCKWASHER

PANEL
BOTTOM
EDGE

Detail 12-33E

% Refer to Detail 12-33D (lllustration Booklet, Page
14) and place the lockwasher on the microphone
gonnector. After the lockwasher is positioned, hold
he nut against the back of the threads and turn the
nut with the blade of a screwdriver as shown.

( ) J2: Refer to Detail 12-33E and install a phone jack at
J2. Use a control lockwasher, a control flat washer,
and the 3/8-32 knurled nut. Use a rag under your
pliers to avoid damaging the knurls on the nut.

( Refer to Detail 12-33F and mount the 3-position switch
¥ detent (#266-1114) at S4 on the chassis lip. Be sure the
locating tab is in its hole. Use a control flat washer and a

control nut.
CONTROL
NUT
CONTROL ( }
FLAT WASHER@,/Q
3-POSITION :
DETENT

LOCATING TAB

Detail 12-33F

= g HIEATHKITS

CONTROL
CONTROL

NUT
FLAT WASHtFe@/@

9-POSITION
DETENT

Detail 12-33G

. )] efer to Detail 12-33G and mount the 9-position detent
(#266-1117) at S1 on the chassis lip. Use.a control flat
washer, a control lockwasher and a control nut.

{ I} Tighten all nuts on the front panel.

(1) Connect the gray wire coming from lug 1 of control
i R9toPL1lug2 (NS).

( Connect the orange wire coming from Q2 to PL1 lug 1
(S-2).

{ 4| Connect the gray wire coming from the “—"' lug of the
meter to PL1 lug 2 (5-3).

() JConnectthe gray wire coming from switch S-2, sec-

tion A, to the *"+" lug of the meter (S-1).

( +) Refer to Detail 12-33H and mount the display circuit

board (#85-1416-1) on spacers at EH, EJ, EK, and EL.
Be sure the display tubes are toward the red window.
Use #4 lockwashers and the 4-40 nuts (#252-2) laid
aside earlier. Start the nut at EJ by holding the nut
against the end of the spacer with your finger and
pushing against the corners of the nut with the blade of
a small screwdriver.

NOTE: In the following steps the connectors on the wires at
breakouts 14 through 18 will be pushed onto the pins on the
display circuit board. The Details aid in matching the wires
to the pins. Be sure to push the connectors straight down so
the pins will not be bent.
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D=

=22

‘@3 LOCKWASHER
4-40 NUT

)
I
!

DISPLAY
CIRCUIT BoARD

TNSPRER

£

Detail 12-33H

B

\ (

(

BO

Refer to Detail 12-33J and push connectors onto the circuit
board pins.

(
BO#18:

N\ ‘77%:7_/'///{{%?%4?/7 2
=
L : \
‘ A = ;
F, :—1/—, ST B
/ o AR
___.-—-"'-—

)

O#1 7/
%own onto pin AA.
/
White-orange onto pin Y.

4:

%k onto pin AE.
White-orange onto pin AC.

( /). /Short white-red wire onto pin F. : :‘J

= = o o -
( Short white-yellow wire onto pin H. = e S = =

2 § 2 = o E z =
( ange onto pin B. ‘1’ ‘1‘ T T :i = T T
( ;ongwhiteredontopin D. E @@@@D @@@@m @@é)@ﬂ“' VG .

/!
BO#17: ” 1
ORG © — — ﬁL H_| @ »
( jree onto pin P. e ll_ ji |’_ _; I[_ _} NS
AD/
L0 el )

( 3 Whjte-orange onto pin L. WJ:SFRGED/ & lL _II L _ﬂ_ _J f’ WHT-ORG
BO#1 et O 33 3 ©
( Yellow onto pin U. ’ - -
{ White-orange onto pin S. Detail 12-33J TOP EDGE

OF
FRONT PANEL
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FRONT PANEL Detail 12-33K

Refer to Detail 12-33K and push connectors onto the circuit
pard pins.

Blue onto pin J.

( ) Long white-orange onto pin C.
#18:

{ |} Long white-yellow onto pin E.

(*}) Short white-orange onto pin G.
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F cuT
Place a 3/4" length of fiber sleeving on the white lead e DISCARD
and push the connector onto pin A. Then position the ——‘r

sleeving so it covers the pin and the connector on the
wire,/

ite-yellow onto pin N.
White-red onto pin K.
ite-yellow onto pin T.

Jite-fed onto pin R.

{ White black onto pin AF.
BO#74
( White-yellow onto pin AD.

( White-red onto pin AB.

Refer to Detail 12-33L for the following steps.

NOTE: Because it is easier, the connecting wires will be
connected to the converter terminals before the assembly is
secured to tpe chassis.

( yéthe converter assembly on the chassis with the

/érrninals toward grommet DR.
( Connect the white wire and the gray wire coming from

grommet DR to the terminals shown. Hook the end of
each wire around its terminal and solder.

( ) Secure the ALC/output filter shield and the conver-
ter assembly to the chassis with #6 x 1/2” hex head
sheet metal screws at BG and BH. Be sure to posi-
tion the shield as shown in the Pictorial.

6] -J \
fe——1-1/16" ‘
138"

Detail 12-33m

ijer/t'i full size Detail 12-33M for the following steps.

(¢) Mark off line A on a piece of 2 x 1-3/4" fish paper.
aper along line A and discard the indicated

Fold the pieces sharply together along line B so the
two gray surfaces are together. When released, the two
halves of the fish paper should form a right angle to

Je:;chmﬂer.
( Refer to Detail 12-33N, remove the protective

covering of the fish paper, and position one adhesive
side of the paper against the back of the front panel at
the end of the display board to form a light shield.
Rub the paper firmly against the panel.

DISPLAY
CIRCUIT BOARD

TOP EDGE
OF FRONT
PANEL

o v Y% 1 (INCHES) 2 a3

|y amysm 7] L sl
'lil’]]'ll’Y]’ T I L ] T T T I L] I T ] LA [ T
0 5 1 (cm) 2 3 4 5 L] 7 8



%6-32 x 38" SCREW
6-32 x 3/8" SCREW%
!
L &

#6 LOCKWASHER

BEND Ubm | ]
Be\E
6 SOLDER LUG '/U DIODE
d (=) RETAINER

PLATE

Detail 12-34A

Mount the right side panel on the right side of the
chassis. Use 6-32 x 3/8" hardware at EX, and #6 x
1/2" hex head sheet metal screws at GA, GB, GD, GE,

/ GF and GL.

( D1: Refer to Detail 12-34A and rub a heavy coating of
thermal compound on the case of a 1N3491 diode N ﬁ @
(#57-34). Then place the diode in hole DT in the heat = DIOUE LEAD =
sink. Use a diode retainer plate, held in place by a #6 ’ (~|
17

lockwasher and a 6-32 x 3/8" screw at DU and by a
6 solder lug and a 6-32 x 3/8" screw at DS. Bend the
solder lug so it points straight out from the heat sink.

( Bend a small circle at the end of the diode lead, as Detail 12-34B
shown.
( )} Refer to Detail 12-34B and connect the orange wire
( J} Mount the heat sink on the rear panel. Start two #6 x /oming from solder lug DR to the solder lug at DS
{

3/4” hex head sheet metal screws at DA and DB and two S-1).

#6 x 5/8" hex head sheet metal screws at DG and DJ.

Push the heat sink toward the end of the rear panel as Connect the orange wire coming from grommet BD to
far as possible and tighten screws DA and DB. Then the diode lead (S-1).

tighten screws DG and DJ.

—
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( ) Refer to Detail 12-34C and prepare the VFO jumper.

" Just before you solder the braid to the phono plugs,
EE'SMD VEEAIC‘;, OEFNS UOT F“f‘ ';ﬁ%,ﬂlm check with an ohmmeter to be sure no fine strands of
RG-58A/U CABLE, the braid are causing a short circuit to the center

conddctor.

REMOVE 3/4" OF THE
QUTER SHIELD.

er the phono plugs are cool, bend the VFO jumper
into a U shape and push the two phono plugs into the
VFO IN and OUT phono sockets on the rear panel.

()

~ PUSH THE SHIELD BACK AND
=l REMOVE 3/4"0F INSULATION
FROM THE INNER LEAD.

THE PREPARED. CABLE END UNDER-CHASSIS PANEL WIRING
SHOULD NOW LOOK LIKE THIS. e

SLIDE THE PHONO PLUG OVER nnect the blue wire coming from BO#11 to the

THE END OF THE PREPARED microphone connector, lug 2 (S-1).

-~ CABLE AND PRESS IT AGAINST :
d THE END OF THE OUTER INSU- NOTE: Wh you connect the cables in the next three steps,

LATION UNDER THE SHIELD. use 5/8" 6f small sleeving on each shield wire,
SOLDER SOLDER THE INNER LEAD TO ;s
<oLbER THE PHONO PLUG. ( ) Lonnect the center conductor of shielded lead #11 to

SMOOTH THE SHIELD SO 1T the microgphione connector, lug 1 (S-1), and connect

— CLOSELY FITS TO THE PHONO
~ CONNECTOR. TRIM NEATLY

AS SHOWN AND SOLDER THE
SHIELD TO THE PHONO PLUG.

]
REMOVE |
EXCESS | CUT SHIELD OFF
EVENLY AROUND
PHONO CONNECTOR

6: Connect the positive (+) lead of a 1000 uF
electrolytic capacitor to lug B of transistor Q2 (S-2),
Detail 12-34C and connect the other lead to the phones jack at lug 1
(S-4).

————

?
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PICTORIAL 12-35
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HEATHXIT EER-104A
PICTORIAL 12-36
ALLEN KNOBS AND SHAFTS
/WRENCH 8-32 x 3/16"
SETSCREW Refer to Pictorial 12-36 for the following steps.
4-40 x 1/8"
o/ SETSCREW Reﬁ7‘to Detail 12-36A for the next two steps.
é \/9 (/) Start an 8-32 x 3/16" setscrew into each of five small
knobs and start two setscrews into the large knob.
TAPERED {NOTE: The large knob may have allen head setscrews
KNOB already installed).
1"&3? . (A Start a 440 x 1/8" setscrew into each of the two

\ tapered knobs. Insert the end of the allen wrench into

Detail 12-36A

L

a setscrew and turn the wrench to start the setscrew.

Place the two tapered knobs on the shafts at Vox Gain
and Vox Delay, and tighten the setscrews with the
allen wrench.

Excepting the VFO (center) shaft, turn all of the front
panel shafts fully counterclockwise.
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ace the large knob on the VFO shaft and tighten one
f the setscrews (this knob will be temporarily
removed later). If necessary, readjust the position of
the VFO.
(¥) Place three small knobs on the shafts at AF Gain, RF
Gain and MIC/CW Level. Position the knob index
marks as shown in the Pictorial and tighten the
setscrews.

Detail 12-36B

Refer to Detail 12-36B and make sure both rotors of
the switch at S1 are still positioned so the index
notches are up.

Install a small knob on the 8" shaft. Make sure the
setscrew tightens onto the flat on the knob end of the
shaft.

{ ) lnsert the 8" shaft not more than 1/2* through the
detent on the panel at S1 (BAND). Turn the shaft and
detent so the knob index mark will be at 3.5. Then
push the end of the shaft on through the detent and
just through the two switch wafers at $1 on the lateral
shield. Be very sure the flatted sides of the shaft are
aligned with the opening in the switch rotors before
you apply any pressure, as the wafers can be damaged.

8-32 |
SETSCREW

SHAFT
COLLAR

c Cl|l|&

LATERAL
SHIELD =

™~8" SHAFT

Detail 12-36C

;/ fer to Detail 12-36C and start an 8-32 setscrew into

shaft colltar.

“shaft collar onto the end of the 8" shaft so it
inst the back side of the lateral shield. Push the
all the way in and tighten the setscrew just
ough to prevent the collar from moving as the collar
ill be temporarily loosened later.

2]
a
®

Install a 5" flatted shaft, shaft collar, 8-32 setscrew, and
small knob at S4 (AGC). Turn the shaft fully coun-
terclockwise and align the knob index mark at “off.” Be
sure to tighten the setscrew in the shaft collar.

NOTE: You will have several parts left over which will be used
in the “Tests and Adjustments” and “Troubleshooting” sec-
tions of the Operation Manual.

Proceed to “Test and Adjustments” in the “Operation”
Manual.
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S = o)
RF DETECTOR

BANDED END SPRING CLLP

CUT OFF AND ”4"’[ ‘
DISCARD r A

CRIMP ONTO BARE
WIRE END AND
SOLDER

INSULATED WIRE
12" ORANGE
12" RED Detail 12-37A

12" GRAY

() nect the lead at the banded end of a 1N191 diode
(#56-26) to lug 2 (NS). Connect the other lead to lug 3
(S-1).

Confiecta .01 uF disc capacitor between lug 1 (S-1
apd lug 2 (S-3). !

PICTORIAL 12-37

onnect a 12" gray wire to the lower hole of lug 1 (S-1).

) [Connect a 12" orange wire to the lower hole of lug 3

F DETECTOR (s-1).

Refar to Pictorial 12-37 for the following steps. ( /c{c';nnect a 12" red wire to the lower hole of lug 4 (S-1).

4
{ Y| Cutoff and discard the indicated iug from the termi-

nal strip you laid aside earlier. (/) ‘J’l’efer to Detail 12-37A and connect three spring

clips to the free ends of the three wires.
( Connect a 22 k{} (red-red-orange) resistor between

lug 2 (NS) and lug 4 (S-1). ( ) Lay the RF detector aside. It will be used later.



CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath Electronic Cen-
ters. Be certain to include the HEATH part number exactly as it
appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
furnished with this product and mail it to Heath. For telephone
orders (parts only) dial 616 982-3571. If you are unable to
locate an order form, write us a letter or card including:

® Heath part number.

® Model number.

® Date of purchase.

® | ocation purchased or invoice number.

® Nature of the defect.

® Your payment or authorization for COD shipment of parts
not covered by warranty.

Mail letters to:  Heath Company

Benton Harbor

Ml 49022

Atin: Parts Replacement

Retain original parts until you receive replacements.
Parts that should be returned to the factory will be listed
on your packing slip.

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convenience, “over the counter” replacement parts
are available from the Heath Electronic Centers listed in your
catalog. Be sure to bring in the original part and purchase
invoice when you request a warranty replacement from a
Heath Electronic Center.

TECHNICAL CONSULTATION

Need help with your kit? — Self-Service? — Construction? —
Operation? — Call or write for assistance. you'll find our Tech-
nical Consultants eager to help with just about any technical
problem except “customizing” for unique applications.

The effectiveness of our consultation service depends on the
information you furnish. Be sure to tell us:

® The Model number and Series number from the blue and
white label.

® The date of purchase.

® An exact description of the difficulty.

® Everything you have done in attempting to correct the prob-
lem.

Also include switch positions, connections to other units,
operating procedures, voltage readings, and any other infor-
mation you think might be helpful.

Please do not send parts for testing, unless this is specifi-
cally requested by our Consultants.

Hints: Telephone traffic is lightest at midweek — please be
sure your Manual and notes are on hand when you call.

Heathkit Electronic Center facilities are also available for tele-
phone or "walk-in" personal assistance.

REPAIR SERVICE

Service facilities are available, if they are needed, to repair
your completed kit. (Kits that have been modified, soldered
with paste flux or acid core solder, cannot be accepted for
repair.)

If it is convenient, personally deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, sup-
ply a copy of the invoice or sales slip.

If you prefer to ship your kit to the factory, attach a letter
containing the following information directly to the unit:

® Your name and address.

® Date of purchase and invoice number.

® Copies of all correspondence relevant to the service of the
kit.

® A brief description of the difficulty.

e Authorization to return your kit COD for the service and
shipping charges. (This will reduce the possibility of delay.)

Check the equipment to see that all screws and parts are
secured. (Do not include any wooden cabinets or color televi-
sion picture tubes, as these are easily damaged in shipment.
Do not include the kit Manual.) Place the equipment in a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on all sides.. Use addi-
tional packing material where there are protrusions (control
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place
this carton in another one with 3/4” of packing material bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two sides. Re-
member, the carrier will not accept liability for shipping dam-
age if the unit is insufficiently packed. Ship by prepaid express,
United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022






