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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.

RARRERRTRRARTRRARRERTRRER

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 HW-5400 HF SSB Transceiver
covers the high-frequency amateur bands (plus ap-
proximately 50 kHz above and below each band
edge) from 3.5 to 29.7 MHz. This microprocessor-
based Transceiver is entirely solid-state and delivers
100 watts to a 50-ohm load (80 watts on 10 meters).
Broadbanded circuits eliminate the necessity to
“tune” circuits within a band. Just turn the
bandswitch and select the desired frequency.

A digital readout displays the operating frequency
directly to the nearest 50 Hz. A crystal-controlled
time base provides high accuracy on all bands and
eliminates the need for a calibrator. A smoked win-
dow covers the frequency display and provides sub-
dued lighting with high visibility.

Vox Delay, Vox Gain, Sidetone, and Anti-Vox con-
trols are conveniently located on the front panel to
facilitate adjustments for operators who work both
CW and SSB. Vox or PTT operation is switch-select-
able, and you can switch the AGC action to Fast
or Slow. Jacks are provided on the rear panel for
ALC input from an amplifier, and for remote switch-
ing of an amplifier between transmit and receive.
The front panel meter indicates signal strength in
receive and ALC level in transmit.

Power for the Transceiver can be furnished by a
power supply, such as the Heathkit Model HWA-
5400-1, or directly from any regulated 13.8 VDC
source.

To calibrate this Transceiver you need a high input
impedance volt-ohmmeter, a frequency counter, a
50-ohm dummy load capable of dissipating 100
watts of power, and an RF wattmeter.

The following features are also included in your
Transceiver:

L A microprocessor that controls the entire
operation of the Transceiver.

] An optical tuning encoder for smooth,
linkage-free tuning with no backlash.

] Memory on each band. The internal
memory stores the frequency indicated
on the display and an additional fre-
quency on each band. This results in a
total of sixteen selectable frequencies
stored in RAM (random access memory).
Also, a keep-alive voltage from the op-
tional Power Supply Accessory retains
the memory even when the Transceiver
is turned off.

® Two sideband filters (one optional) for
excellent receiver selectivity.

® Adjustable passband shift to help reduce
adjacent-frequency interference.

[ ] A VSWR-protected power amplifier.
® An internal diagnostic capability that in-

dicates phase-locked loop malfunctions
on the display.
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The following accessories are available for use with
your Transceiver:

The model HWA-5400-1 AC-operated
power supply/clock/speaker combina-
tion, which is housed in an attractive
color-coordinated cabinet to match the
styling of the Transceiver. A keep-alive
memory voltage is provided by the power
supply.

Heathkift

The model HWA-5400-2 2.0 kHz SSBfil-
ter.

The model HWA-5400-3 11-button
keypad, which allows you to quickly
enter any desired frequency. This acces-
sory mounts directly into the Transceiver
front panel.
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UNPACKING INSTRUCTIONS

STRUCTED TODO SO.

DO NOT UNPACK YOUR KIT UNTIL YOU ARE IN- |

The main shipping carton for your HF SSB Trans-
ceiver contains a smaller carton that is marked “Packs
1-14 Top.” After you remove this smaller carton, the
packs still remaining in the main carton form the
“Final Pack.” This pack contains items that are too
large to fit into other parts packs, and those items you
will use in the assembly of the chassis. Do not remove
any parts from the Final Pack unless you are specific-
ally instructed to do so.

When you open the carton marked ‘“Packs 1-14 Top,”
you will find a “Pack Index Sheet.” This sheet shows
you how the carton is divided into several compart-
ments, which are referred to in this Manual as
“packs.” Each of these packs may be made up of loose
parts, small boxes, or bags.

An instruction at the beginning of each Parts List in-
structs you which pack to open. You may also be in-
structed to remove certain parts from the “Final
Pack.”
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

LONG-NOSE

PEIERS STRIPPERS
PLIERS 1/8"&1/4" -BLADE
gl SCREWDRIVERS 062", . 093",
CUTTERS i v
ALLEN WRENCHES
S S e - - HEATHKIT
SOLDERING
OTHER HELPFUL b

TOOLS

DESOLDERING
BULB*

o DESOLDERING
) BRAID* DRIVERS

&
NUT STARTER
MAY BE SUPPLIED

WITH KIT)

PENCIL
SOLDERING IRON
125 70 40 WATTS)

*T0 REMOVE SOLDER FROM CIRCUIT CONNECTIONS.

--nﬁ--------------------------------------------J

ASSEMBLY

1. Follow the instructions carefully. Read the en- 3. Most kits use a separate *'Illustration Booklet"”

tire step before you perform each operation.

The illustrations in the Manual are called Picto-
rials and Details. Pictorials show the overall op-
eration for a group of assembly steps; Details
generally illustrate a single step. When you are
directed to refer to a certain Pictorial “for the
following steps,” continue using that Pictorial
until you are referred to another Pictorial for
another group of steps.

that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.
Keep the “Illustration Booklet” with the As-
sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when you
are instructed to do so.
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6. Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to 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 com-
ponent is installed,

— In some illustrations,

— In the Schematic,

— In the section at the rear of the Manual.
7.  When you are instructed to cut something to a

particular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

SAFETY WARNING: Avoid eye injury when you cut
off excessive lead lengths. Hold the leads so they

cannot fly toward your eyes.

SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
circuit board foil. A bad solder connection could pre-
vent an otherwise well-assembled kit from operating
properly.

It is easy to make a good solder connection if you
follow a few simple rules:

1.  Use the right type of soldering iron. A 25 to
40-watt pencil soldering iron with a 1/8” or 3/16"
chisel or pyramid tip works best.

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “‘ball” or does not stick to
thetip, thetip needstobe cleaned and retinned.

NOTE: Always use rosin core, radio-type soclder
(60:40 or 50:50 tin-lead content) for all of the solder-
ing 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.
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PARTS

T~

OR
Resistors are identified in Parts Lists and steps by 1/4-WATT
their resistance value in Q (ohms), kO (kilohms), or
M} (megohms). They are usually identified by a color
code and four or five color bands, where each color
represents a number. These colors (except for the last
band, which indicates a resistor’s “tolerance’’) will be
given in the steps in their proper order. Therefore, the
following color code is given for information only.
NOTE: Occasionally, a “‘precision” or “power” resis-
tor may have the value stamped on it.

OR

1/2-WATT

2-WATT

Multiplier
BANDS: 1 2 3 s Tolersnce

1-WATT

5-BAND RESISTORS

*+1%
( 6) :>_ * * Note Wide
4-BAND RESISTORS
(110%)
+ 5% BANDS: 1 2
° Muttiplier Toleance
Band 1 Band 2 Band 3 (if used) Resi
d g esistance
1st Digit 2nd Digit 3rd Digit Multiplier Tolerance

Color Digit Color Digit Color Digit Color Muitiplier | IColor Toleran
Black 0 Black 0 Black 0 Black 1 Silver *+10%
Brown 1 Brown 1 Brown 1 Brown 10 Gold *+ 5%
Red 2 Red 2 Red 2 Red 100 Brown + 1%
Orange 3 Orange 3 Orange 3 Orange 1,000
Yellow 4 Yellow 4 Yellow 4 Yellow 10,000
Green 5 Green 5 Green 5 Green 100,000
Biue 6 Blue 6 Biue 6 Blue 1,000,000
Violet 7 Violet 7 Violet 7 Silver 0.01
Gray 8 Gray 8 Gray 8 Gold 0.1
White 9 White 9 White 9

Capacitors will be called out by their capacitance
value in uF (microfarads) or pF (picofarads) and type:
ceramic, Mylar*, electrolytic, etc. Some capacitors
may have their value printed in the following man-

EXAMPLES:

151K = 15 X 10 = 150 pF
759 = 75 X0.1 = 7.5 pF

*DuPont Registered Trademark

ner:
s o NOTE: The letter “R" may be used at times to signify a
First digit of decimal point: as in: 2R2 = 2.2 (pF or uF).
capacitor's value: 1 151K
Second digit of MULTIPLIER TOLERANCE OF CAPACITOR
capacitor's value: 5 FORTHE | MULTIPLY | 10pFOR | | crren OVER
Multiplier: Multiply the NUMBER: BY: LESS 10 pF
first & second digits by 0 1 +0.1 pF :]
the proper value from the 1 10 +0.25 pF c
Muttiplier Chart. 2 100 +0.5 pF D
To find the tolerance of : - 01£ f;‘ggﬁ ; i;::
the capacitor, look up ' — -
this letter in the Tolerance 2 =t d i
columns. . S
8 0.01 K *10%
9 0.1 M +20%
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SPECIAL ASSEMBLY NOTES

NOTE: The following suggestions will not necessar-
ily improve the operation of your Transceiver. They
will, however, help you troubleshoot the Transceiver
(if it ever becomes necessary), and help you perform
the “Circuit Board Checkout” steps at the end of many
of the assembly sections of this Manual. And, you
will have a more professionally-built Transceiver
when you finish.

1.

When you install resistors, always position
each resistor so you can read the bands on the
resistor in the same direction as you can read
the printing on the circuit board (see Figure 1).
For resistors that have the value printed on
them instead of color bands, install these resis-
tors so the values are facing away from the cir-
cuit board and read in the same direction as the
printing on the circuit board.

BANDS VALUE
\ Y
: } oR
L
Figure 1

When you install ceramic, Mylar, or mica
capacitors, always position each capacitor so
you can read the value on the capacitor in the
same direction as you can read the printing on
the circuit board (see Figure 2).

VALUES

T3

CERAMIC MYLAR MICA

Figure 2

When you install electrolytic or other tubular
capacitors, always position each capacitor so
the value is facing away from the circuit board
(see Figure 3). Be sure to observe the correct
polarity when you install electrolytic
capacitors (as you will be directed in the
steps). Other, non-polarized, capacitors
should be installed so you can read the values
in the same direction as the printing on the cir-
cuit board.

Figure 3

Install diodes so the type numbers or part num-
bers are facing away from the circuit board. Be
sure to match the band on one end of each
diode with the band mark on the circuit board.

Install chokes that have color bands or values
printed on them in the same manner as resis-
tors.
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SHAFT ENCODER & RF PROBE

CIRCUIT BOARDS

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#1. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
*Shaft Encoder & RF Probe Circuit Boards Parts
Pictorial” (Illustration Booklet, Page 1). Return
any part that is packed in an individual en-
velope, with the part number on it, back into its
envelope until that part is called for in a step.

Do not throw away any packing material until
you account for all the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to ‘“Replacement Parts’ inside the rear cover of
this Manual. For prices, refer to the separate ‘“‘Heath
Parts Price List."”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
ELECTRONIC COMPONENTS Wire — Sleeving (Cont'd.)
NOTE: The following resistors are rated at 1/4-watt and have 343-25 8' 10" White shieided cable
atolerance of 5% (fourth band goid). 344-16 2' Medium red stranded wire
344-59 30" White solid wire
Al 8-151-12 2 150N (bm gm brn) resistol R601, R602 344-82 24" Medium white stranded wire
A2 21176 1 .01 pFwamhca;;dwr ' C1 344-118 18" Large red stranded wire
A2  21-192 1 .1uF(104M)ceramic 344-146 6" Large white stranded wire
A3 56-26 2 1N191diode D1,D2 2461 o g’r:":lrg::ck —
A4 150-74 1, E-
50- . 2  Optical coupler ue01, U602 & Fiber sleeving
346-21 2-3/8" Teflon® sleeving
WIRE — SLEEVING 346-35 30" Medium heat-shrinkable
sleeving
340-3 12° Large bare wire 347-66 30" 25-wire flat cable
340-8 5' Small bare wire 348-6 2' Enameled wire
343-15 13’ 8" Black shieided cable
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
MISCELLANEOUS PARTS FROM THE FINAL PACK
85-2729-1 1 Shaft encoder C1  390-2068 1 Plainlabel”
circuit board C2 390-2264 1 Dooriabel™
8527332 1 RF probe circuit board Cc3 1 Blueandwhitelabel”
Bt 2049 2 Angle bracket C4 390-2363 1 Labelsheet .
B2  250-1411 2 4-40 x 1/4" black phillips 597-260 1 Parts Order Form
head screw 1 Assembly Manual (See Page 1
B3 250-1412 4 440 x 3/8" black phillips for the part number.)
head screw 1 Operation Manual (See Page 1
B4 252-2 6 4-40nut for the part number.)
B5 2549 6 #4lockwasher
B6 25343 4  #5fiber flat washer
B7 260-16 1 Alligator clip
B8 432-123 1 Circuit board sleeve
B9 4905 1 Nutstarter
Solder

*

These items are packed inside the Manual. Setthem aside until they are called tor later.

4
Lo 2 o0 7in] | |
Al

P |
et ——T—

O % % % 1 (INCHES) 2 3 4 5 6 7
I
T 1
0O % 1 (cm) 2 3 P s
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STEP-BY-STEP ASSEMBLY

SHAFT ENCODER CIRCUIT BOARD

In the following steps, you will be
given detailed instructions on how to
install and solder the first part on the
circuit board. Read and perform each
step carefully. Then use the same pro-
cedure whenever you install parts on
acircuit board.

( ) Position the shaft encoder circuit
board as shown with the printed
side (not the foil side) up.

NOTE: When you install a component
that has its value printed on it, posi-
tion the value marking up, so it can be
easily read. Diodes should be
mounted with their type or part
number up, if possible.

( ) Hold a 150  (brn-grn-brn) resis-
tor with long-nose pliers and
bend the leads straight down to
fit the hole spacing on the circuit
board. L

PUSH DOWN
HERE

QOO

PICTORIAL 1-1

( ) R601: Push the leads through the
holes at thg indicated location on
the circuit board. The end with
color bands may be positioned
either way.

Heathkirt

conTinue o I

( ) Solder the resistor leads to the
circuit board as follows:

1. Push the soldering iron tip
against bath the lead and the
circuit board foil. Heat both
for two or three seconds.

SOLDERING
IRON

COMPONENT
LEAD /
FOIL\
ARSI \IIIL\\ NN =
CIRCUIT BOARD

2. Then apply solder to the
other side of the connection.
IMPORTANT: Let the
heated lead and the circuit
board foil melt the solder.

SOLDERING
IRON

SOLDER

FOIL\

\ﬁlh\ NN

3. Asthe solder begins to melt,
allow it to flow around the
connection. Then remove
the solder and the iron and
let the connection cool.

SOLDERING

( ) Press the resistor against the cir-
cuit board. Then bend the leads
outward slightly to hold the re-
sistor in place.

e
SSsieTSesss

( ) Cut off the excess lead lengths
close to the connection. WARN-
ING: Clip the leads so the ends
will not fly toward your eyes.

( ) Check each connection. Compare
it to the illustrations on Page 13.
After you have checked the sol-
der connections, proceed with
the assembly on Page 14. Use the
same soldering procedure for
each connection.
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A GOOD SOLDER CONNECTION

l——-—————————————————1

| SOLDER FLOWS QUTWARD P
AND GRADUALLY BLENDS £ ok
WITH THE FOIL AND 7 '5’0 DERING
THE LEAD a1l
22T | RON
i POSITIONED
CORRECTLY

P4

FOIL

‘ A

I When you heat the lead and the circuit board foil at the same
| time, the solder will flow evenly onto the lead and the foil.
The solder will make a good electrical connection between |

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

.———————-—-——————————————————————’—————

SOLDER DOES NOT FLOW

ONTO LEAD. A DARK ROSIN 5
BEAD SURROUNDS AND IN- S
SULATES THE LEAD FROM ROSIN <S5 -
THE CONNECTION 4, + SOLDERING
‘s 1 RON
FOIL e POSITIONED
A INCORRECTLY

When the lead is not heated sufficiently, the solder
will not flow onto the lead as shown above. To cor-
rect, reheat the connection and, if necessary, apply a
small amount of additional solder to obtain a good

7% 7 SOLDERING
SOLDER APPEARS 10 FLOW S~ IRON
INWARD AND SET ON TOP o POSITIONED

OF THE FOIL INCORRECTLY

FOIL

O rEEEEEE

When the foil is not heated sufficiently the solder will
blob on the circuit board as shown above. To correct,
reheat the connection and, if necessary, apply a small
amount of additional solder to obtain a good connec-

[ ]

connection. tion.

SR ———

SOLDER BRIDGES

A solder bridge between two adjacent foils is shown . ¥
in photograph A. Photograph B shows how the con-
nection should appear. A solder bridge may occur if
you accidentally touch an adjacent previously sol-
dered connection, if you use too much solder, or if
you "“drag’’ the soldering iron across other foils as you
remove it from the connection. A good rule to follow
is: always take a good look at the foil area around each
lead before you solder it. Then, when you solder the
connection, make sure the solder remains in this area
and does not bridge to another foil. This is especially
important when the foils are small and close together.
NOTE: It is alright for solder to bridge two connec-
tions on the same foil.

SOLDER
BRIDGE

Use only enough solder to make a good connection,

and lift the soldering iron straight up from the circuit B
board. If a solder bridge should develop, turn the

circuit board foil-side-down and heat the solder be-

tween connections. The excess solder will run onto

the tip of the soldering iron, and this will remove the

solder bridge. NOTE: The foil side of most circuit

boards has a coating on it called “‘solder resist.” This

is a protective insulation to help prevent solder

bridges.
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NOTE: Maks sure you installed resis-

tor R601 as directed in Pictorial 1-1
on Page 12.

( ) R602: 150 {} (brn-grm-brn).

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

NOTES:

1. When hardware is called for
in a step, only the screw size
will be given. For instance,
if 4-40 x 3/8" phillips head
hardware is called for, use
a 4-40 x 3/8" phillips head
screw, one or more #4 lock-
washers, and a 4-40 nut. The
Pictorial or Detail will show
the number of lockwashers
to use.

2. Use the nut starter supplied
with the kit to hold and start
4-40 and 6-32 nuts on
SCrews.

In the next two steps, mount the opti-
cal couplers on the top of the circuit
board, making sure each is positioned
as shown in Part A or Part B of Detail
1-2A. Secure each part to the circuit
board with two sets of 4-40 x 3/8"
phillips head hardware and #5 fiber
flat washers. Be sure to install the flat
washers between the lockwashers
and the circuit board foils as shown.
Then solder the leads to the foil and
cut off the excess lead lengths.

() UBOI:Opti(calcoupler (#150-74).

( ) U602: Optical coupler (#150-74).

\2, Q00

© ] [x!

PICTORIAL 1-2

Heathkif

CONTINUE <

( ) Secure the non-threaded side of
an angle bracket to the foil side of
the circuit board with 4-40 x 1/4"
black phillips head hardware at
hole XX. Be sure the bracket is
even with the bottom edge of the
circuit board as shown.

#4 LOCKWASHER
4-40 NUT

ANGLE
BRACKET

&i.) 4-40 x 1/4" BLACK
PHILLIPS HEAD
SCREW

( ) In the same manner, install
another angle bracket at XY,

( ) Set the circuit board aside tem-

porarily,
—

PARTA

!

(5]

L ¢

4-40 x 3/8" BLACK

? PHILLIPS HEAD ?
| |

CO)#5 FIBER WASHER

©
.L | .,L I
S & ockwasnin S g

@ 4-40 NUT*\@
Detail 1-2A

~&3
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RF PROBE CIRCUIT BOARD

START @

Position the RF probe circuit board as
shown. Then proceed with the follow-
ing steps.

NOTE: When you install ceramic
capacitors, do not push the insulated
portion of the leads into the circuit
board holes. This could make it diffi- = PLA ECAI[;T oR
cult to solder the leads to the foil.

INSULATION

IRSULATION ( ) Donotinstall acomponentat this
location.
mm
( )} D2: 1N191 diode (#56-26).
Mount the unbanded lead into
( ) C1:.01 pF ceramic. Bend the in-
dicated capacitor lead straight Sl L
out from the end of the board as
shown. DO NOT CUT OFF THIS ()C2: .ApF (104M) ceramic
LEAD. capacitor.
NOTE: In this Pictorial, when you in- ( ) Solder the leads to the foil and
stall diodes, form the leads as shown cut off the excess lead lengths.
below. Mount the unbanded diode DO NOT CUT OFF THE INDI-
lead into the circled hole on the board. CATED LEAD OF CAPACITOR
PICTORIAL 1-3 —

( ) D1:1N191 diode (#56-26).
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ConTINUE > I

() Refer to Detail 1-4A (Illustration
Booklet, Page 2) and cut eleven
multi-wire cables from the 25-
wire flat cable as shown. Set
these cables aside for use

Use these wires whenever a step
calls for small stranded wire.

NOTE: When a step directs you to
prepare a stranded wire, as in the
next step, first cut the wire to the in-

the fine strands together.

( ) Prepare a 9" small black stranded
wire. Then crimp and solder an
alligator clip onto one end of the
wire as shown.

SOLDER

() Install the other end of the wire in
the circuit board GND hole. Sol-
der the wire to the foil and cut off
the excess end.

W ¥ u 1

0 h (INCHES) 2
RO ISR IR
I LA | ¥ T 4 1 X

9" BLK

PICTORIAL 1-4

( ) Install a circuit board sleeve onto
the foil side of the circuit board as
follows:

1. Turn the circuit board foil
side up as shown below and,

throughout the kit. if necessary, scrape any pro-

tective coating from the foil

( ) Separate the wires of the remain- i He lower end of iho
ing cable into 25 separate wires. I 1

2. Melt a small amount of sol-
der onto the bare foil area.

3. Position a circuit board

sleeve onto the circuit board

dj?ttfd le;gth anﬂl:hmmo‘\ire 14" ‘:f itn- foil and heat the foil and the

siarion 8 end. Twist to- tab on the end of the sleeve.

ﬁer 'It'lj:e mmlttls at ;1::1}1 end nftthe; Add a small amount of sol-
. Then melt a s amount of derif ]
solder onto these wire ends to hold SRR REERasREY.

CLEEVE
; FOIL SIDE
i oF

™, CIRCUIT BOARD

SCRAPE OFF
PROTECTIVE
COATING

FIRCUIT BOARD CHECKOUT

Carefully inspect the foil side of the
two small circuit boards for the fol-
lowing most commonly made errors.

( ) Unsoldered connections.
( ) Poorsoldered connections.

( ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

Refer to the illustrations where the
parts were installed as you make the
following visual checks.

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

rrirrrrrry
0 3% 1 (@M 2 3 4 L]

This completes the assembly of the
circuit boards. Set them aside until
they are called for in a step.
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FILTER CIRCUIT BOARD

{ ) Refer to the Pack Index Sheet and locate Pack

PARTS LIST

any packing material until you account for all

#2. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“Filter Circuit Board Parts Pictorial” (Illustra-
tion Booklet, Page 1). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

the parts.

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

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS CAPACITORS
NOTES: Mica
1. Resistors may be packed in more than one envelope. Open
all of the resistor envelopes in this pack before you check the S 4 47pF C552,C553,
resistors against the following Parts List. C556, C557
BT 20-76 3 68pF C559, C564,
2. Thefollowing resistors are rated at 1/4-watt and have a toler- csn
ance of 5% (fourth band gold) unless otherwise noted. 81 20110 2 75pF €558, C563
B1 20-119 1 90pF C569
B1  20-102 3 100pF C554, C558,
C566
.70, 1/2-watt R
Al &279 ! ?red-wlol g-wold) aeo B1  20-177 2 125pF C565,C572
A2  6-100-12 1 100 (br-bik-bik) R561
A2 633112 1 33002 {org-org-bm) R551 B1  20-189 1 140pF C561
A2 6-471-12 1 4700 (yel-viol-brn) R552 B1  20-103 3 150pF €568, C573,
A2 610212 2 10000 (brm-bik-red) R557, R559 C575
A2 6-332-12 1 33000 (org-org-red) R558 B1  20-178 1 160pF cs62
A2 6-822-12 1 82001 (gry-red-red) RS53 B1  20-105 1 180pF C567
A2 610812 2 10k (bm-bik-org) R555, R562 Bl 20120 1 220pF C576
A2 618312 1 18k (brn-gry-org) R554 B1  20-185 3  240pF C577,C578,
C583
B1  20-112 1 310pF Cc582
B1  20-116 2 400pF C579, C581
B1  20-707 1 470pF C574
B1  20-167 2 620pF C584, C587
B1  20-127 2 1300pF C585, C586
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Ceramic TRANSISTORS
B2 21-150 1 820pF C595 NOTE: Transistors may be marked for identification in any of the fol-
B2 21-178 1 .01pF C589 lowing four ways:
B2 214143 4 05pF C551,C591,
C593,C594 1. Partnumber.
2. Type number.
3. Part number and type number.
Electrolytlc 4. Part number with a type number other than the one
listed.
B3 25885 1 100uF Cses E1  417-819 1 MJEIT1 Q554
B3 25905 1 470pF Cs92 E1 417-818 2 MJE181 Qs51, Q555
E2 417-884 3 MPSA05 Q552, Q553
Q556
HARDWARE
INDUCTORS
F1 250-1411 2  4-40 x 1/4"black phillips
C1  40-2059 2 .55 pHtoroid L553, L554 head screw
C1  40-2080 2 1 pHtoroid L5565, L5656 Fz2 2522 2  4-40nut
C1  40-2009 2 1.34pHtoroid L557, 558 F3 254.34 2 #4lockwasher
C1  40-2082 2 1.6 pHtoroid L559, L561
C1  40-2063 3 3pHtoroid L562,L563 MISCELLAN EOUS
L564
G1 6975 1 12-voltrelay K552
G2 69-87 1 S-voltrelay K551
G3 75-807 2 Transistor insulator
85-2689-3 1 Filter circuit board
DIODES Gé 2061413 1 Largeshield
G5 208-1414 2 Small shieid
D1 5656 2  1N4149 D551, D553 G6 352-31 1 Thermal compound
D1 58-620 1 1N4447A D552 G7 432-969 2 5-pinplug P501, P503
D1 5658 1 1N5234B D555 G8  432-1265 2 3-pinplug P502, P504
D1 56-616 1 1N5232B D554 G9 47515 1 Ferrite bead
L)
O Y w 3 1 (INCHES) 2 3 4 L3 -] 7
|ye o 50 70| | | . | 1 | i | ] P ] L1 L 1 ] ] |
| LAl hARRE § Le ' L T ]' T ' T T T [ l T l T T’ = j’ i I Al '[ | [ L]
o] s 1 (Cm) 2 3 L] s T 8 ° 10 " 12 13 14 18 18 17
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STEP-BY-STEP ASSEMBLY

( ) Position the circuit board as
shown.

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

V2

BANDED END

( ) D551:1N4149 (#56-56).

( ) R551:330Q (org-org-brn).

{ )} Cuta1”length of small bare wire.
Install the ferrite bead with the
wire as shown.

FERRITE

BEAD BARE

WIRE

Page 19

) R552:4704) (yel-viol-brn).

( ) R556: 2.7 0}, 1/2 watt (red-viol-
gold).

) R553:8200 {1 (gry-red-red).

( ) R555: 10k} (brn-blk-org).

) R554: 18 k€2 (brn-gry-org).

(

( ) R557:1000 £} (bro-blk-red).

) R562: 10k {2 (brn-blk-org).

(

( ) R558: 3:300.(1 (org-org-red).

) R559: 10001} (brn-blk-red).

(

( ) D554: IN5232B (#56-616).

) R561: 1040 (brn-blk-blk).

{ ) D555:1N5234B (#56-58).

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

( ) D553:1N4149 (#56-56).

( ) D552: 1N4447A (#56-620).

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




CONTINUE < I

( ) P554: 3-pin plug. Insert the small
pins into the board and solder
them to the foil,

SHORT PINS\m

1Y

( ) P553:5-pin plug.

( ) P552:3-pinplug.

( ) P551:5-pinplug.

AT,

PICTORIAL 2-2

NOTE: When you install each of the
following transistors, position the flat
on the transistor over the outline of the
flat on the circuit board. Then insert
the leads into the circuit board holes
and solder them to the foil. Cut off the
excess lead lengths.

Tﬁ-nm

1/4'_'_

FLAT

CENTER LEAD
FORWARD

( ) Q553: MPSA0S (#417-864),

( ) Q556:MPSAO5 (#417-864).

( ) Q552: MPSAO5 (#417-864).

{ ) Q551: MJE181 transistor (#417-
818). Position the bare metal side
toward the double-bar outline on
the circuit board. Solder the
leads to the foil and cut off the ex-
cess lead lengths.
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START @

)} C595:820 pF ceramic.

) C556:47 pF mica.

) €557:47 pF mica.

) C563: 75 pF mica.

) C564: 68 pF mica.

) C571:68 pF mica.

) C569: 90 pF mica.

) C575:150 pF mica.

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

) C576: 220 pF mica.

) C583: 240 pF mica.

) C582:310 pF mica.

) C587:620 pF mica.

) C589:.01puF ceramic.

] ( ) C554:100 pF mica.

) C593; .0§uF ceramic.

) C594:.05uF ceramic.

} C591:.05uF ceramic.

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

PICTORIAL 2-3

Page 21

CONTINUE < NN

( ) C555:100 pF mica.

( ) C562:160 pF mica.

( ) C561:140 pF mica.

( ) C568:150 pF mica.

( ) C567:180 pF mica.

( ) C574:470 pF mica.

( ) C581:400pF mica.

( ) C579:400 pF mica.

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

) C551:.05p.F ceramic.

) C553:47 pF mica.

) €552:47 pF mica.

) C559:68 pF mica.

) C558: 75 pF mica.

) C566: 100 pF mica.

) C565:125 pF mica.

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

) €573:150 pF mica.

) €572:125 pF mica.

) C578: 240 pF mica.

} C577: 240 pF mica.

) C584:620 pF mica.

) C586: 1300 pF mica.

) C585: 1300 pF mica.
L

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

PICTORIAL 2-4

Heathkit

CONTINUE < I

NOTE: when you install electrolytic
capacitors, always match the positive
(+) mark on the capacitor with the
positive (+ ) mark on the circuit board
OR match the minus () mark on the
capacitor with the minus (-) mark on
the circuit board.

NEGATIVE

POSITIVE
i+)

{ )} C592:470pF electralytic.

( ) C588: 100pF electrolytic.

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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( ) K551: 5-volt relay (#69-87). Posi-
tion the relay with the mark as
shown, insert the pins into the
board, solder them to the foil, and
cut off the excess lengths.

Prepare the next two coils by wrap-
ping eight turns of enameled wire
(count nine turns across the top)
around the large end of the nut star-
ter. Leave a 1/2" lead at each end and
scrape the enamel from the leads.
Then install the coils and solder the
leads to the foil. Cut off the excess
lead lengths. NOTE: Spread the turns
of the coil as necessary to fit the cir-
cuit board hole.

9 TURNS
CLOSEWOUND,

SCRAPE OFF ¥ 1/2" LEADS

ENAMEL

{ ) L552:Coil,

( ) L551:Coil.

( ) K552: 12-volt relay (#69-75). In-
sert the pins into the board, sol-
der them to the foil, and cut off

- :
///ﬁ L{%u ( ) L559:1.6uH toroid (#40-2062).

&E’

PICTORIAL 2-5
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Install the following inductors as
shown. Pre-form the leads as neces-
sary to fit the circuit board spacing.
Then insert the leads into the holes.
Solder the leads to the foil and cut
off the excess lead lengths.

( ) L554:.55pH toroid (#40-2059).

( ) L553:.55uH toroid (#40-2059).

( ) L556: 1pH toriod (#40-2060).

( ) L555: 1pHtoroid (# 40-2060).

{ ) L558:1.34pH toroid (#40-2009).

( ) L557:1.34uH toroid (#40-2009).

( ) L561:1.6uH toroid (#40-2062).

{ ) L564: 3uH toroid (#40-2063).

( ) L562:3pH toroid (#40-2063).

( ) L563:3uH toroid (#40-2063).

the excess length.
[¢] Ya W 3% 1 (INCHES) 2
[ 1o, 28| 58 "”l [N S S
Pt e———y  EE e S E
0O % 1 (cwm 2 a 4 ]
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END—_

TAB

I '\U_\"
CUTOUT\i/ NOTCH
/

SMALL
SHIELD

PICTORIAL 2-6

Refer to Pictorial 2-6 for the following steps.

()

Q554: Refer to Detail 2-6A and position a small
shield with the notch at one corner as shown.
Then use the following procedure to mount
an MJE171 transistor (#417-819) onto the
shield at Q554:

Open the container of thermal compound
(refer to the inset drawing on the Pictorial).

Apply a thin layer of thermal compound to
both sides of a transistor insulator. Then posi-
tion the insulator onto the shield at Q554 as
shown.

(

(

)

)

e INSET =y

cuTouT

Mount the transistor onto the shield at Q554
as shown. Use 4-40 x 1/4” black phillips head
hardware. Be sure to position the transistor
with the exposed metal side toward the in-
sulator. As you tighten the hardware, keep the
insulator and transistor parallel to the bottom
edge of the shield.

Similarly, mount an MJE181 transistor (#417-
818) onto the shield at Q555. Save the remain-
ing thermal compound for use later.

Position the prepared shield with the notch
as shown in the Pictorial. Then start the tran-
sistor leads and the tabs on the shield into
their corresponding holes in the filter circuit
board. Do not solder the tabs or transistor leads
yet.
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( ) Position the large shield as shown and mount
it onto the circuit board as shown. Be sure the
Q554 tab on each end of this shield fits into the cor-
- % t!'t\!nlj75~187 o responding cutout in the small shields.
TRANS ISTOR
4 LOCKWASHER () Make sure the shields are down tight against
EXPOSED METAL the circuit board. Then solder the tabs to the
2 . foil. Also solder the transistor leads to the foil
TRANSISTOR and cut off the excess lead lengths.
INSULATOR =N
M?E?gl ( ) Solder the tab on each end of the large shield to
(#417-818) the small shields.
Ssaﬂiﬁ% TRANSISTOR
( ) Cut the following lengths of white shielded
cable. The cables are listed in the order in
which you will use them.
Detall 2-.6A 3.1/2" 7-1/4"
7-1/4" 6-1/4"
6-3/4" 5"
6-1/4" 4-1/8"
( ) Position the other small shield with the notch 5-1/2" 3-1/8"
as shown. Then mount this shield onto the cir- 5-7/8" 3"
cuit board at the location shown. Make sure the 6"
shield is down tight against the circuit board.
Then solder the two tabs to the foil. ( ) Cutthirteen 1" small bare wires.
O wu v 3 1 (INCHES) 2 3 4 5 6 7
|vys a8 s 7] 0 L ] ] wlad e o T [ ' B
Gt 1iwMia 3 & 4 e 7 a s 1o LA "L N L 1 o
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1. REMOVE 3/4" OF OUTER
INSULATION WITH A SHARP
BLADE. BE CAREFUL NOT
TO CUT THROUGH THE
SHIELD UNDER THE IN-

SULATION.
%--_ |
s 55?-

4
i

s

2. REMOVE 5/8" OF SHIELD.

3. REMOVE 1/4" OF INNER
INSULATION. TWIST THE
FINE STRANDS OF WIRE
TOGETHER AND APPLY
SOLDER.

4. WRAP ONE END OF A 1"
BARE WIRE AROUND THE
SHIELD AND SOLDER IT.

Refer to Pictorial 2-7 (Illustration Booklet, Page 3)
for the following steps.

( ) Refer to Detail 2-7A and prepare one end of
each shielded cable as shown. This end of the
cables will be referred to as “END A.”

( ) Refer to Detail 2-7B and prepare the free end

of each shielded cable as shown. This end of

the cables will be referred ta as “END B.”

{ ) Position the filter circuit board as shown in
the Pictorial.

{ ) Connect end A of the 3-1/2" prepared shielded

cable to the filter circuit board as follows. Sol-

der the leads to the foil and cut off the excess

lead lengths.

Inner lead to hole A.

Shield lead to hole B.

Detail 2-7A

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

UNBRAID THE SHIELD WITH A NAIL OR POINTED TOOL
AND TWIST THE SHIELD WIRES INTO ONE STRAND.
REMOVE THE INNER INSULATION. THEN APPLY A
SMALL AMOUNT OF SOLDER TO THE END Of THE
SHIELD.

APPLY ONLY ENOUGH HEAT
TO MELT SOLDER.

Detail 2-7B

Connect end A of some of the prepared shielded ca-
bles to the holes along the top edge of the circuit
board as follows. NOTE: When a step directs you
to connect the shield lead (bare wire) to the GND
hole, use the top row of holes. Solder the leads to
the foil and cut off the excess lead lengths.

{ ) 7-1/4" shielded cable: Inner lead to hole 80;
shield lead to hole GND.

( ) 6-3/4" shielded cable: Inner lead to hole 40;

shield lead to hole GND.

( ) 6-1/4" shielded cable: Inner lead to hole 30;

shield lead to hole GND.

( ) 5-1/2" shielded cable: Inner lead to hole 20;

shield lead to hole GND.

( ) 5-7/8" shielded cable: Inner lead to hole 15;

shield lead to hole GND.

( ) 6" shielded cable: Inner lead to hole 10; shield

lead to hole GND.
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NOTE: Connect end A of the following cables along
the bottom edge of the filter circuit board. The
ground holes for these cables are along the bottom
edge of the circuit board. Exception: The GND hole
for the cable at 80 is to the right of the number 80.

( ) 7-1/4" shielded cable: Inner lead to hole 80;

shield lead to hole GND.

( ) 6-1/4" shielded cable: Inner lead to hole 40;
shield lead to hole GND.

( ) 5"shielded cable: Inner lead to hole 30; shield
lead to hole GND.

{ ) 4-1/8" shielded cable: Inner lead to hole 20;
shield lead to hole GND.

( ) 3-1/8" shielded cable: Inner lead to hole 15;
shield lead to hole GND.

( ) 3"shielded cable: Inner lead to hole 10; shield
lead to hole GND.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
most commonly made errors:

( ) Unsoldered connections.
( ) Poorsolder connections.

( ) Solderbridgesbetween foil patterns.

0 Y % % 1 (INCHES)

( ) Protrudingleads which could touch together.
{( ) Transistors 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.

INITIAL TESTS

NOTE: You will need a high input impedance volt-
ohmmeter to perform the resistance checks for all
of the circuit boards in your kit; a digital multimeter
(DMM) may not produce the correct results. All
readings, unless otherwise stated must be made with
the common or negative ohmmeter lead connected
to a circuit board ground. If you do not obtain the
indicated resistance reading, carefully check the cir-
cuit board again for the correct installation of diodes,
transistors, capacitors, etc. If you still cannot find
the problem, carefully check the circuit board foils
for open connections and solder bridges. It may be
helpful to refer to the “Circuit Board X-Ray Views”
in the Operation Manual when you check for solder
bridges. In some cases, specific components may be
indicated as a potential source of difficulty.

As you check some of the resistances, be sure to
allow time for capacitors to charge; do not make the
reading until the meter pointer has come to rest.

2
|ye,amysm 70| 0 oo
T A _'" L] T T

s

hanaasasaas: T 7
0O 5 1 (cm 2 a 4
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FILTER
CIRCUIT BOARD

{
i
W
i

q -

l ] =]
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i—r‘ P?ﬂSg P551 || %

Q

PICTORIAL 2-8

Refer to Pictorial 2-8 for the following steps.
( ) Connect the common ohmmeter lead to the
bare circuit board foil at the indicated corner
mounting hole.

( ) SettheohmmetertoR x 10K.

Use the positive chmmeter probe to check for the in-
dicated resistances at the following plug pins:

( ) P551, pin 1. Check for infinity. If the reading is
incorrect, check transistor Q551 and its as-
sociated components.

( ) P551, pin 2. Check for infinity. If incorrect,
check for correct installation of diode D552.

NOTE: In thefollowing steps, the instructions will be
abbreviated, as in the next example: The step will list

\
CONNECT COMMON
OHMMETER LEAD
TO FOIL AT
THIS CORNER

a test point, followed by the correct resistance read-
ing, and (if applicable) a component to check if the
reading is incorrect.

( ) P551-3. Infinity. Check Q551.

( ) P553-1. Charge to 50 ki) or greater. Check

Q555 or Q556.

P553-2. Charge to approximately 30 kQ. Check
Q554 or Q555.

P553-3. Infinity. Check D554.
P553-4. Infinity. Check D554.

P553-5. Charge to 60 kQ or greater. Check
Q554.

This completes the “Initial Tests” of your filter cir-
cuit board. Disconnect the ohmmeter leads from the
circuit board. Then set the circuit board aside until
it is called for later during the assembly of the chas-
sis. Proceed to “Display Circuit Board.”
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DISPLAY CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#3. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“Display Circuit Board Parts Pictorial” (Illust-
ration Booklet, Page 3). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

any packing material until you account for all

the parts.

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

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp No. No. PartNo. Comp No.
RESISTORS
CAPACITORS
NOTES:
. c1  21-710 1 47pF ceramic C201
1. Resistors may be packed in more than one envelope. C1 21192 2 .1 uF(104M) ceramic C202,C203
Open all of the resistor envelopes in this pack before
you check the resistors against the following Parts List.
2. The following resistors are rated at 1/4-watt and have
a tolerance of 5% (fourth band gold) uniess otherwise DIODES
noted. )
Al 639212 1 39000 (org-wht-red) R204 D211,D212,
Al 6-562-12 1 58000 (grn-blu-red) R202 322: g 32}.‘;'
Al 6-104-12 2 100k} (brn-bik-yel) R205, R206 0217: 0218:
D219, D221,
D222, D223,
CONTROLS D224, D225,
D226, D227,
B1  10-1141 1 Small 1000 £ (1 k) R203 D228, D229,
B1 10-1138 2 Small10k0 R201, R208 D231,D232
B2 10-148 4 Large 10k} R209, R211, D1 56-56 2 1N4149 D201, D202
R212,R213 D1 56-652 1  1N4448 D203
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. PartNo. Comp No.
INTEGRATED CIRCUITS (ICs) Connectors — Sockets (Cont'd.)
NOTES: F4 432865 1 3-pinsocket shell
F5 432-866 24 Small spring connector
o ncludes one extra)
1. Integrated circuits may be marked for identifica- 132903 ¢
tion in any of the following four ways: Fe £ 10phiphy P204, P205
oY F7 432921 1 3-pinsocket
a. Partnumber. F8 432947 1 25-pin socket
b. Typenumber. F9  432-1010 1 15-pin socket shell
¢. Part number and type number. (On integrat- F10 432-1030 3 2-pin socket shell
ed circuits, this refers only to the numbers; F11 4321265 1 3-pinplug
the letters may be different or missing.) F12 434-208 3 14-pin IC socket
d. Part number with a type number other than F12 434-299 2  16-pin IC socket
the one listed. F12 434-310 2 18-pin IC socket
2. Some of the ICs may be packed in conductive
foam. Do not remove these ICs from the foam
until a step directs you to do so. MISCELLANEOUS
E1  442-682 2 UDN6118A u201,uz02 | G1 411857 1 Display tube V201
E1 443703 2 MC14001CPorCD4001BCN U204,U205 | G2 41285 2 #3151 lamp PL201,
E1  443-607 1 MC14013ALorCD4013BCN U206 PL202
E1 443701 1 MC14049CPorCD4049CN U203 G3 7339 6" Foamtape
E1  443-807 1 740542 U207
CONNECTORS —SOCKETS it Al Sl
F1 432120 5  Circuitboard connector 8520442 1 Display chrouit board
(includes one extra)
F2 432121 1 Circuitboard pin
F3  432-134 4  Wire socket (includes
one extra)
0O % v 3y 1 (INCHES) 2 3 4 7
e A IR N A I S A A N [ [ e iy ! | |
bl + o I P S S ey , . —_—— s
O s 1 (Cm) 2 3 - 5 6 T ] 10 11 12 13 14 15 18 17
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STEP-BY-STEP ASSEMBLY

{ ) Position the circuit board as
shown.

NOTE: You will install IC sockets in
the following steps. Be sure the socket
pins are straight. Insert the socket pins
into the holes. The index mark on the
circuit board must still be visible after
it is installed. Solder the pins to the
foil as you install each sockst and cut

( ) 16-pinsocketatUz207.

{ ) 18-pinsocketat U201.

( ) 16-pinsocketat U203.

NN

( ) 18-pinsocketat U202.

<5
e

1GOPTES

5866668bbdES 88888444

—

[

ey

When you install this socket, use
just enough solder for a good
connection and cut off the ex-
cess pins. This is to allow clear-
ance for the meter.

{ ) 14-pin socket at U204. NOTE:

|

( ) 14-pin socket at U206.

( ) 14-pin socket at U205. NOTE:
When you install this socket, use
just enough solder for a good
connection and cut off the ex-
cess pins. This is to allow clear-
ance for the meter.

NN\

3

=

PICTORIAL 3-1
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NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

BANDED END

() D203:1N4448 (#56-652).

() R205:100k (brn-blk-yel).

() R206:100k{2 (brn-blk-yel).

( ) C203:.1uF (104M) ceramic.

( ) C202:.1uF (104M) ceramic.

( ) R207: 330012 (org-org-red).

( ) C201:47pF ceramic.

( ) R202:5600¢ (grn-blu-red).

( ) R204:39001) (org-wht-red).

( ) Solder the leads to the foil and
cut off the excess lead lengths.
Be sure to cut off the leads of re-
sistors R205 and R206 as close
as possible to the circuit board.
This is to allow clearance for the
25-pin socket that will be in-
stalled later.

Heathkit

NOTE: When you install the following
1N191 (brn-wht-brn) diodes (#56-26},
position them with the banded end
DOWN over the circle as shown.

BANDED

( ) D21s. ( ) Dz21s.
( ) Dzos. ( ) D223
( ) D211. ( ) D22a.
( ) D212, ( ) Dzzs.
( ) Dz213. ( ) Dz2z6.
( ) D21s. ( ) D227
( ) Dz14. ( ) Dzza.
( ) Dz1s. ( ) D22s.
( ) D217, ( ) D231
( ) Dz221. ( ) D23z
( ) D222, { ) D204.

NOTE: When you install the following
1N4149 (#56-56) diodes, position
them with the banded end DOWN over
the circle.

( ) D2o1.

( ) Dzoz.

PICTORIAL 3-2

( ) Solder the leads to the foil and
cut off the excess lead lengths,
Be sure to cut off the leads of
diodes D201 and D202 as close
as possible to the circuit board.
This is to allow clearance for the
25-pin socket that will be in-
stalled later.
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NOTE: To install each of the following
plugs, start the short pins into the
board. Then push the plug down tight
against the circuit board and solder
the pins to the foil.

e
1%
$6866668

(038886653

bS8

CONTINUE < I

( ) P205:10-pin plug.

( ) P204:10-pinplug.

( ) P201:3-pin plug.

NOTE: Install the following controls
as shown. Use just enough solder to
make a good connection and cut off
the excess lugs.

Page 33

NOTE: Install the following wire soc-
kets as shown and solder them to the
foil. Use a pencil eraser to push them
into the hole.

CONNECTOR PIN

-
TOP OF
CIRCUIT
BOARD
e N A

t Pl
FOIL  SGOLDER

{ ) Wiresocketat HI.

( ) Wiresocketat MED.

( ) Wire socket at OFF.

NOTE: Control R201 will be installed
later.

( ) R208:Small 10k ( # 10-1138).

( ) R203: Small 1000 € (1 k) (#10-

=S

1141).
N
\~ g N
_
QW“\
O % o wn u 1 incHes) 2 PICTORIAL 3-3

( ) Remove 1/4" of insulation from
both ends of a 1-1/2" white solid
wire. Insert one end into the wire
socket at HI and the other end
into hole D. Solder the wire at D
and cut off the excess wire

length.

1-1/2" WHITE

( ) Circuit board pin at C. Install the
pin as shown and solder it to the

foil. n RIDGE
ﬂ/
H

izt W vt

SOLDER TO
FOIL SIDE
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Refer to “Integrated Circuit Installa-
tion" on Page 35 and then install the
IC's in the following steps.

() U207:74L842 (#443-807).

5688bbbEEES 388888444

( ) U201: UDN6118A (# 442-682).

( ) U203: MC14049C or CD4049CN
(#443-701).

() U202:UDNB118A (#442-682).

0

7’
A

N

/s
oy
o’

N

\i
\\\{\\]

~

( ) U206:MC14013ALor
CD4013BCN (#443-607).

( ) U204:MC14001CP or
CD4001BCN (#443-703).

( ) U205:MGQ14001CF or
CD4001BCN (#443-703).

e, %

PICTORIAL 3-4

Heathkir
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INTEGRATED CIRCUIT INSTALLATION

CAUTION: Integrated Circuits (IC's) are complex
electronic devices that perform many complicated
functions in the circuit. However, these devices can
be damaged by static electricity during installation.
Use the following sequence, without interruption,
when you are instructed to install ICs. (See Detail 3-
4A).

1. Touch one hand to the conductive foam pad
for those ICs packaged in foam; then remove
the IC with the other hand.

2. Hold the IC and straighten any bent IC pins.

3. With your free hand, touch any foil area near
the location where the IC is to be installed;
then install the IC. Once it is installed, the IC
is protected.

The pins on the IC’s are bent out at an angle, so they
will not line up with the holes in the IC socket. DO
NOT try to install an IC without first bending the pins
inward, or the pin or the socket may be damaged,
causing intermittent contact.

1C LEADS

The pin 1 end of inline integrated circuits may be
marked in a number of ways; with a notch, triangle,
dot, the numeral 1, etc.

SMALL

INDENTATION
PIN 1 PIN 1 PIN 1 PIN 1
) noTEN /9)
u.;vva ??
PIN1

Position the pin 1 end of the integrated circuit to-
ward the index mark on the circuit board. Then care-
fully install the integrated circuit. Make sure all the
pins are in their respective holes.

INDEX

N
)

SOCKET MARK

Before you install an IC, lay it down on its side as
shown and very carefully roll it toward the pins to
bend the lower pins into line. Then turn the IC over

and bend the pins on the other side in the same
manner.

Detail 3-4A
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(

) Turn the circuit board over with

the foil side up as shown.

Cut the hooks from each end of
the 25-pin and 3-pin sockets as
shown. Then install the sockets
on the foil side and solder the
pins on the component side of
the board. NOTE: The pin side of
these sockets is toward the edge
of the circuit board.

CUT OFF HOOQKS

o

25-PIN SOCKET

() Cuttwo 1/2" lengths of foam tape

and peel off the backing. Install
the tape on the back of the dis-
play tube at the approximate lo-
cations shown.

1/2" FOAM TAPE

(

) Refer to Detail 3-5A (Illustration

Booklet, Page 4) and insert the
tube leads into the 25- and 3-pin
sockets and the nipple on the
back of the tube into the circuit
board hole. Center the nipple in
the hole.

(INCHES)

R
it

it

-3
i
Qgt*

5

i\ °

dod Soo

N

N
\\

S

PICTORIAL 3-5
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CONTINUE O I

( ) Form a hook in the end of one
of the leads from each lamp.
Then connect the hooks together
and solder them.

CONNECT HOOKS TOGETHER
AND SOLDER

P

<=0 (>

Insert the lead of one lamp in
hole A and the lead of the other
lamp in hole B in the board.
These holes are lettered on the
component side of the board. In-
sert the leads so that the lamps
are about 1/4" away from the
board and solder the leads to the
foil side of the circuit board. Cut
off the excess lengths.
174"

() Cuta 1/2" length of foam tape, re-
move the backing and place it
over the foil pattern of plug P201.

() Position the lamps so they lay flat
on the tape as shown below.

1/2" FOAM TAPE
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( )} Turn the circuit board over with
the component side up as shown.

As you install each control, solder the
lugs and tabs to the foil and cut off the
excess lug lengths.

( ) R201: Small 10 k) (#10-1138).

() R208: Large 10 k) (#10-148).

( ) R211:Large 10 kit (#10-148).

( ) R212:Large 10 k) (#10-148).

( ) R213:Large 10 k) (#10-148).

PICTORIAL 3-6
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INSET #1

SMALL
SPRING
CONNECTOR

INSET #2

\Q% SLOTS

SHIELD

6Il
SHIELDED
CABLE

PICTORIAL 3-7 Ny

Refer to Pictorial 3-7 for the following steps.

( ) Refer to Detail 3-7A and prepare two 6” black
shielded cables as shown.

1. REMOVE 3/4" OF OUTER INSULATION FROM EACH END.
BE CAREFUL NOT TO CUT THE SHIELD LEAD OR INNER
LEAD,

2. REMOVE INSULATION FROM THE INNERLEAD AS
INDICATED,

374" fe—3/4"
8" i 316"
4

( ) Refer to inset drawing #1 on the Pictorial and
install small spring connectors on boih leads
at end A of each cable. Use this same proce-
dure whenever a step directs you to install a
small spring connector. Use only enough sol-
der to insure a good solder connection.

NOTE: In the following steps, you will insert the
spring connectors, on the shielded cables, into 2-pin
socket shells. Be sure to position the socket shells
with the slotted side up and the connectors with
the small tab up when you insert them. See inset
drawing #2 on the Pictorial.

( ) Push the spring connectors on one of the pre-
pared shielded cables into a 2-pin socket shell
as follows:

Inner lead into hole 1.
Shield lead into hole 2.

NOTE: Whenever you are directed to label a socket,
carefully peel the corresponding label from the label
sheet. Then press the label onto the side of the socket
that is opposite to the slotted side. The hole numbers
on the label must be toward the wire or lead end
of the socket (see Detail 3-7B).

Detail 3-7B

( ) Label this socket shell “P909”. Then set this
cable aside temporarily.

( ) Push the spring connectors on the remaining
prepared shielded cable into a 2-pin socket
shell as follows:

Inner lead into hole 1.

71 7 f—— Shield lead into hole 2.
- 7 Py

END A ( ) Label this socket shell “P911”. Then set this

cable aside temporarily.
Detail 3-7A

o vy o3 1 (INCHES) 2 3 4 5 6 7
eru el i il PSS TR O S I T T, DT I L | | ] | ! | | SV P T I
RS LA ) 7 I i il 4 J 7 1 h T . T T J | | T i} LA 1 & 1 i3
0 s 1 (Cwm) 2 a 4 5 L] 7 8 10 " 12 13 14 1% 18 17
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Refer to Pictorial 3-8 (Illustration Booklet, Page 4) for
the following steps.

NOTE: To prepare a wire, as in the next step, cut it to
the indicated length and remove 1/4” of insulation
from each end (unless the step directs you otherwise).
If the wire is stranded, tightly twist each wire end and

apply a small amount of solder to hold the fine
strands together.

( ) Prepare the following small stranded wires.
Remove 3/16" of insulation from each end of
these wires.

One 4" green
One 4" orange
Two 11" yellow
One 7-1/2" blue
One 5" violet

( ) Shorten the bare portion at one end of the two
prepared yellow wires to 1/8". Then install
small spring connectors on this end of the yel-
low wires.

( ) Refer to Detail 3-8A and insert the spring con-
nector on one of the yellow wires into hole
1 of a 2-pin socket shell. Insert the spring con-
nector on the remaining yellow wire into hole
2 of this socket shell.

( ) Label this 2-pin socket shell ‘“P904". Then
loosely twist together (approximately 1 turn

per inch) the two yellow wires coming from
this socket shell.

( ) Refer to inset drawing #1 on the Pictorial and
install circuit board connectors on one end of
the prepared green, orange, blue, and violet
wires. Use this same procedure whenever a
step directs you to install a circuit board con-

nector.
3!4u
/8"

SLOTS

E@\ YEL

SMALL
SPRING
CONNECTOR

Detail 3-8A

( ) Cut four 5/8” lengths of medium heat-shrink-

able sleeving. Then use the following proce-
dure to install the sleeving on each of the circuit
board connectors that you installed on the
wires in the previous step:

1. Push a length of sleeving onto the connector
until it is flush with the end of the connector
as shown in inset drawing #2 on the Pictorial.

2. Use the heat of a flame from a match, lighter,
or candle to shrink the sleeving around the
connector.

Set these prepared cables aside temporarily.

( ) Locate the 3-1/2" 2-wire cable (brown and red
wires) that you set aside earlier. Then refer to
Detail 3-8B and prepare the ends of this cable

as shown.

1. Separate the wires at each end of the cable
for 3/4".

2. Remove 1/8" of insulation from the end of

each wire and apply a small amount of solder.

. () Similarly, prepare the ends of two 5" 4-wire

cables (brown, red, orange, and yellow wires)
and one 5" 7-wire cable (black, white, gray,
violet, blue, green, and yellow wires).

( ) Install small spring connectors on one end of
each of the prepared cables.

3/4“

us"—| -—
_:yﬁ

P——

%

Detail 3-8B
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3-1/2" RED SLOTS
RED-BRN —
— 2 =2 s-ein
BRN SOCKET
SHELL
5!' .
% YEL-ORG-RED-BRN YEL\},__; — -SLOTS
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—r =2 =
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Detail 3-8C

Position a 3-pin socket shell as shown in Detail 3-8C.
Then insert the spring connectors on the 3-1/2" cable
into this socket shell as follows:

( ) Redwireintohole 2.

( ) Brownwireintohole3.

( ) Label this socket shell “P703”. Then set this
cableaside.

Position a 15-pin socket shell as shown in Detail 3-8C.
Then insert the spring connectors on one of the yel-
low, orange, red, brown cables into this socket shell
as follows:

{ ) Yellowwireintohole1.

( ) Orange wire intohole 2.

( ) Redwireintohole3.

( ) Brown wire into hole 4.

Insert the spring connectors on the black, white, gray,
violet, blue, green, yellow cable into the 15-pin socket
shell as follows:

( ) Yellowwireintohole5.

( ) Greenwireintohole6.

( ) Bluewireintohole?7.

( ) Violetwireintohole8s.
( ) Graywireintohole9.
( ) Whitewireintohole 10.

( ) Blackwireintohole11.
Insert the spring connectors on the remaining yellow,

orange, red, brown cable into the 15-pin socket shell
as follows:

( ) Brownwireintohole12.

( ) Redwireintohole 13.

( ) Orange wire into hole 14,

{ ) Yellowwireintohole 15.

( ) Labelthis15-pinsocket shell “P702".

Position the 15-pin socket shell as shown in the Picto-
rial. Then connect the free end of the black, white,
gray, violet, blue, green, yellow cable coming from
this socket shell to the holes at P202 on the display
circuit board as follows. Solder each wire to the foil
as you connect it and cut off any excess lead length.

( ) Yellowwiretohole1.

( ) Greenwiretohole2.
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( ) Bluewiretohole3.
( ) Violetwiretohole4.
( ) Graywiretohole5.
( ) White wire to hole 6.

( ) Blackwiretohole7.

Connect the yellow, orange, red, brown cable coming
from holes 12-15 of the 15-pin socket shell to the
holes at P203 of the display circuit board as follows.
Solder each wire to the lead as you connect it and cut
off any excess lead lengths.

{ ) Brownwiretoholel.
()
()

()

Red wire to hole 2.

Orange wire to hole 3.

Yellow wire to hole 4.

Connect the brown, red, orange, yellow cable coming
from holes 1-4 of the 15-pin socket shell to the holes
at P203 of the display circuit board as follows. Solder

each wire to the foil as you connect it and cut off any
excess lead lengths.

NOTE: Be sure to skip holes 5 and 6 of P203 on the
display circuitboard.

( )} Brownwiretohole7.

{ ) Redwiretohole8.

( ) Orangewiretohole9.

( ) Yellowwiretohole10.

Connect the free end of the wires coming from socket
P703 to the holes at P203 of the display circuit board
as follows. Solder each wire to the foil as you connect

itand cut off any excess lead lengths.

( )} Brownwiretohole5.

( )} Prepare a 2" small brown and a 2" small red
stranded wire. Use these wires in the next two
steps.

NOTE: Solder each of the following wires to the foil
as you connect it and cut off the excess lead lengths.

{ ) Connect one end of the 2" brown wire to the
minus (—) hole in the display circuit board.
The other end of this wire will be connected
later.

Connect one end of the 2" red wire to the posi-
tive (+) hole in the display circuit board. The
other end of this wire will be connected later.

Connect the free end of the shielded cable com-
ing from socket P909 to the display circuit
board as follows:

Inner lead to holeE.

Shield wires to hole G (do not solder this
wire yet).

Connect the free end of the shielded cable com-
ing from socket P911 to the display circuit
board as follows:

Inner lead to hole F.
Shield wires to hole G (solder both wires).

Connect the free end of the green wire to dis-
play circuit board hole H.

Connect the free end of the orange wire to dis-
play circuit board hole]J.

Connect the free end of one of the yellow wires

coming from socket P904 to display circuit
board hole K.

Connect the free end of the remaining yellow
wire coming from socket P904 to display cir-
cuit board hole L.

Connect the free end of the blue wire to dis-
play circuit board hole M.

Connect the free end of the violet wire to dis-

( ) Redwiretohole6. play circuit board hole N.
0 Y v 3y 1 (NCHES) 2 3 4 - 6 7
|yo a8y 700) ) |y ey T B | T Lo cs loaadeuald
Illl1'l Ill[ T l A l L 'f Ll 'l T 'l T [ ‘ ' ‘ Ll ! ' E o 'I 1 v ' L ' Ll
C 5 1 (cm 2 3 L} s [} T e ] w0 1 12 13 " AL 1] 7
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NOTE: I you have purchased the
Keypad Accessory, unpack the four
diodes. Then return to this Pictorial
and install them. If you did not pur-
chase the accessory kit, disregard this
Pictorial.

Install each of the following diodes
with the banded end down over the
circle on the circuit board.

( ) Turn the display circuit board
over so the component side is up,
asshown.

( ) D208:1N191 (#56-26).

( ) D207:1N191 (#56-26).

( ) D206:1N191 (#56-26).

() D205:1N191 (#56-26).

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

Heathkit
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CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
most commonly-made errors:

( ) Unsoldered connection.

( ) Poor solder connections.

( ) Solderbridges between foil patterns.

( ) Protruding leads which coul-d touch together.

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

( ) Integrated circuits for the improper type and
installation.

INITIAL TESTS

NOTE: In the following steps, the setting of your ohm-
meter is indicated in parentheses, ‘(R x 10K)"” for ex-
ample, because meaningful readings cannot be taken
using a single range. Be sure to zero your ohmmeter
each time you change ranges.

Refer to Pictorial 3-10 (Illustration Booklet, Page 5)
for the following steps.

{ ) Connect the common ohmmeter lead to a
ground point on the display circuit board foil.
NOTE: A convenient point is the common foil
that connects the four larger controls on the left
side of the circuit board.

Use the positive ohmmeter probe to check the dis-
play circuit board plugs and pins for the following
readings. Note that the steps are abbreviated like
they were on the filter circuit board.

( ) P201-1. Infinity. Check R201. (R x 1000).

( ) P201-2. 10 £ to 100 . Check PL201, PL202.
(R x 10).

( ) P201-3. Infinity. Check U201, U202. (R X
10k).

( ) Set the ohmmeter to R x 1000 for the follow-
ing steps.

( ) Circuit board pin C. 10 k{} or greater. Check
U205, U206.

Locate connector P703 coming from the circuit
board. NOTE: You may have to wrap a length of
small solid wire around your ochmmeter tip probe
to take the following reading.

( ) P703-2 (red wire). 5000 () or greater. Check
U203 through U207.

( ) P703-3 (brown wire). Zero ohms.

This completes the “Initial Tests” of your display
circuit board. Disconnect your ohmmeter leads and
set the circuit board aside until it is called for later
during the assembly of the chassis. Proceed to
“Audio Circuit Board.”
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AUDIO CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#4. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
*Audio Circuit Board Parts Pictorial”’ (Illustra-
tion Booklet, Page 5). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

any packing material until you account for all
the parts.

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

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp No. No. Part No. Comp. No.
RESISTORS Resistors (Cont'd.)
NOTES: Al 6-331-12 1 330 N2 (org-org-brn) R824
) Al 6-471-12 2 4700 (yel-viol-bm) R982, R966
- grm-blu-brn R966
1. Resistors may be packed in more than one envelope. :: mz:g 1 g g Eblu‘gry -bm)) R965
Open all of the resistor envelopes in this pack before Al 6-821-12 2 8200 (gry-red-bm) R926, R992
you check the resistors against the following Parts Al 6102-12 15 1000 0 (bm-bik-red) R919, R923,
List. R925, R928,
R933, R936,
2. The following resistors are rated at 1/4-watt and have R943, R969,
a tolerance of 5% (fourth band gold) unless otherwise R75, R991,
noted. R994, R995,
R1002, R1024,
R1026
Al 6-279-12 1 2.7 Q (red-viokgold) R1043 Al 6122412 2 12001} (bm-red-red) R935, R997
Al 6-100-12 2 100 (bm-bik-bik) R983, R988 Al 6-222-12 7 2200 (} (red-red-red) R945, R947,
Al 6-330-12 1 330 (org-org-bik) R979 R948, RO52,
Al 6-470-12 1 47 () (yel-viok-blk) R948 RE67,R973,
Al 8-510-12 2 510 (gm-bm-bik) R927, R993 R985
Al 6101-12 7 1000 (bm-bik-brn) R934, R942, Al 6272412 2 2700 02 (red-viol-red) R938, R998
R996, R999, Al 6-332-12 2 3300 0} (org-org-red) R984, R1022
R1003, R1011, Al 6472412 3 470001 (yel-viol-red) R917, R944,
R1037 R951
Al 6221412 2 2200 (red-red-bm) R918, R1042
Al 6271-12 3 270 (1 (red-viol-bm) RS89, R1012,

R1036
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KEY HEATH QTY. DESCRIPTION

No. Part No.
Resistors (Cont’d.)
Al 6-103-12 25 10kQ (brn-blk-org)
Al 6-223-12 8 22k (red-red-org)
Al 6-273-12 1 27k (red-viol-org)
Al 6-333-12 3 33k (org-org-org)
Al 6-473-12 1 47k (yel-viol-org)
Al 6-563-12 1 56Kkf) (grm-blu-org)
Al 6-104-12 12 100k (bm-blk-yel)
Al 812412 3 120k (brn-red-yel)
Al 6-154-12 5 150kf} (brn-gm-yel)
Al 6-334-12 1 330 kM (org-org-yel)
Al 6-684-12 2 680k} (blu-gry-yel)
Al 6-105-12 5 1M (bm-blk-grn)
Al 6-155-12 3 1.5M0 (bm-gm-grn)
CAPACITORS
Ceramic
B1 21-7 1 33pF
B1 21-75 3 100pF

CIRCUIT KEY HEATH  QTY. DESCRIPTION

Comp. No. No. Part No.
Capacitors (Cont’d.)

R901, R902, B1 21-22 4 220pF

23}2: g;;: B1 2123 1 420pF

RSG7. R949, B1 21-163 6 .001puF (1000pF)

R964, R972,

B L Bl 2148 2 005uF

Fa77, pare, B1 21-178 1 O0ipF

R981, R1001, e

R1005, A1008,

R1013,R1014,

R1023, R1025,

R1034, R1035,

R1041

RO09, RE21, B1 21-143 6 .05uF

R929, R932,

R939, R941,

R967 R1021 BI  21-192 24 1 pF(104M)

R963

R913, R1028,

R1032

RY56

R1007

R906, R915,

R953, R957,

R958, R959,

R961, R968,

R1017, R1019,

R1038, R1039,

R1004, R1006,

R1009

R905, R954, Electrolytic

R1016, R1018,

R1044 B2 25900 1 1uF

R1031 B2 25924 9 22uF

R904, R1027

RO03, R907,

R911, RESS5,

R962

R908, R1029, B2 25-925 3 47pF

R1033
B2 25-931 7 10uF
B2 25-927 1 22uF
B2 25928 3 33uF
B2 25-929 1 39uF

Coz8 B2 25920 1 68pF

€907, C932, B2 25-887 1 220puF

ca21 B2 25-905 3 470pF

CIRCUIT

Comp. No.
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KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Capacitors (Cont'd.) Transistors — Integrated Circuits (ICs)
(Cont'd.)
Mylar
E2 417-864 11 MPSAQS transistor Q902, Q903,
: Q908, Q909
B3 27 1 . F 8 g
-63 022 C8a37 Q913.Q914,
Q917,Q922,
Q923,Q924,
INDUCTORS Q925
E2 417-801 6 MPSA20transistor Q901, Q905,
C1 4551 1 10 pHchoke L903 Q906, Q907,
C2 4598 1 Hash filter choke L904 Q926, Q928
C3 45604 2 100 uH choke (bm-blk-brn)  L901, L902 E2  417-865 4 MPSAS5S5transistor Qo11,Q912,
Q916,Q919
E2 417134 1 MPS6520transistor Qo904
DIODES E2  417-201 1 X29A829transistor Qo27
E3  442-602 2 LM324NIC U901, Uso5
D1 56-26 4 1N191 (brn-wht-brn) D905, D906, E4  442-96 2 MC1496GIC U902, Uso4
D907, D908 E1  442-691 1 78MO8IC U903
D1 57-65 1 1N4002 D813
Di 5656 3  1N4149 D901, D911, MISCELLANEOQOUS
D912
D1
D2 g:gs g 18:_55?948 gggggﬁ F1 10-1137 1 20000 (2k0)control R931
’ F1  10-1138 1 10k control R971
85-2682-1 1 Audiocircuit board
TRANSISTORS — INTEGRATED CIRCUITS F2 21589 4 Flattransistor heatsink
F3  250-1411 4  4-40 x 1/4” black phillips head
(ICs)
screw
F4  252-2 4 4-40nut
NOTE: Transistors and integrated circuits may be marked for F5 254-34 4  #4lockwasher
identification in any of the following four ways: F6 432121 6 Circuitboard pin
(includes one extra)
1.  Partnumber. F7 432886 6  Small spring connector
; (includes one extra)
2. Type number. (On integrated circuits, this refers
. e diff t F8  432-969 10 5-pinplug
orly to the numbers; the letters may be differen FO  432-903 2 10-pinplug
or missing.) F10 432-970 1 5-pinsocketshell
3.  Partnumber and type number. F11 434-298 2 14-pinIC socket
4. Part number with a type number other than the F12 47510 3 Ferite bead
one listed.
E1  417-852 3 TIP31 transistor Q915,Q918,
Q21
o Yy o R 1 (INCHES) 2 3 4 5 6 7
|ye 2 s 28] ¢ ] ] P I ] 1, A | '
| R2oEA S aA0E * | N T L L 5 I L3 T L T I L I i 1 1 " J U I 1 v I b
o 5 1 (Cm) 2 a 4 5 [ 7 e 9 10 11 12 13 14
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STEP-BY-STEP ASSEMBLY

The steps performed in this Pictorial are

in this

Position the circuit board as shown.
The Identification Drawing at the top
of the page shows what area of the
board you will be working with.

PART
NUMBE

( ) R1042: 2200 (red-red-brn).

( ) R1041:10kQ} (brn-blk-org).

( ) R1038:100k(} (brn-blk-yel).

( } R1039:100k{} (brn-blk-yel).

area of the circuit board.

CONTINUE

Page 47

( ) R1034:10k{} (brn-blk-org).

{ ) R1025: 10k (brn-blk-org).

( ) R1014: 10k} (brn-blk-org).

i

() R1032: 33k} (org-org-org).

IDENTIFICATION
DRAWING

( ) R1003: 1000} (brn-blk-brn).

|

( ) R1043:2.71} (red-viol-gld).

NOTE: Do not install a resistor at this
location.

( ) R1012:2704) (red-viol-brn).

( ) R1013:10k{2 (brn-blk-org).

( ) R1011: 1009 (brn-blk-brn).

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

( ) R1037:10041 (brn-blk-brn).

( ) R1028: 33k} (org-org-org).

( ) R952:22001 (red-red-red).

( ) R944:4700Q (yel-viol-red).

NOTE: When you install the 100 pH
Chokes (#45-604), on this circuit
board and on many other circuit
boards, do not put excess stress on
the leads. To do so could cause an
intermittent inside the choke.

{ ) Loo1: 100 pH choke, (#45-604
brn-blk-brn).

( ) R926: 8200 (gry-red-brn).

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

( ) R1004: 120k} (brn-red-yel).

( )} R1027:680k{} (blu-gry-yel).

() Rmuzi 100041 (brn-blk-red).

( ) R991: 10009 (brn-blk-red).

( ) R998:27001) (red-viol-red).

( ) R992:8201) (gry-red-brn).

( ) R999: 1001} (brn-blk-brn).

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

( ) R934:1000 (brn-blk-brn).

( ) R946:47( (yel-viol-blk).

( ) R972:10k (brn-blk-org).

() R945:2200() (red-red-red).

{ ) R949:10k} (brn-blk-org).

( ) R977:10k{} (brn-blk-org).

( ) R975:10004 (brn-blk-red).

( ) R987:22k(} (red-red-org).

PICTORIAL 4-1

() R986: 4701 (yel-viol-brn).

( ) 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 this area of the circuit board.

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

2

BANDED END

NOTE: When you install a vertically
mounted diode, position the banded
end UP and the body of the diode over
the larger circle on the board.

PART
NUMBER

IDENTIFICATION
DRAWING

( ) D907:1N191 (brn-wht-brn), #56-
26.

() D908: 1N181 (brn-wht-brn), #56-
26,

( ) D901:1N4149 (#56-56).

() D905:1N191 (brn-wht-brn), #56-
26.

( ) D906: 1N191 (brn-wht-brn), #56-
26.

{ ) D902:1N5234B (#56-58).

NOTE: The following diodes are hori-
zontally mounted. Be sure to match
the banded end with the band on the
board.

( ) D913: 1N4002 (#57-65).

{ ) D909: 1IN5234B (# 56-58).

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

PICTORIAL 4-2

CONTINUEL

() D912:1N4149 (#56-56).

( ) D911:1N4149 [#56-56).

NOTE: When you install each of the

next two diodes, match the marked
end with the band on the board.

MARKED END

( ) D904:BA-379 (#56-656).

( ) D903:BA-379 (#56-656).

( ) 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 this area of the circuit board.

PART
NUMBER

N

|

NOTE: You will install IC sockets in
the following steps. Be sure the socket
pins are straight. Insert the socket pins
into the holes. The index mark on the
circuit board must still be visible after
it is installed. Solder the pins to the
foil as you install each socket and cut
off any excess pin lengths.

IDENTIFICATION
DRAWING

( ) 14-pinICsocket at U901.

( ) 14-pinICsocket at U905.

Install the following controls, solder
the leads to the foil and cut off the ex-
cess lead lengths.

( ) R931:2000 (2k{}) #10-1137.

{ ) R971:10k (#10-1138).

1

Refer to “Integrated Circuit Installa-
tion” on Page 35 and then install the
IC’s in the following steps.

() U901:LM324N (#442-602).

() U905:LM324N (#442-602).

PICTORIAL 4-3
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NOTE: When you are instructed to in-
stall circuit board pins, install them as
shown and solder them to the foil.

'y

T T

7
SOLDER TO
FOIL SIDE

( ) Circuitboard pinat].

( ) Circuitboard pin at K.

( ) C992:.1pF (104M) ceramic.

Heathkit

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

o 7/

IDENTIFICATION
DRAWING

) C941:.1uF (104M) ceramic.

) C994:.1pF (104M) ceramic.

) C905:.1nF (104M) ceramic.

) C908: .1pF (104M) ceramic.

( ) C988:.1uF (104M) ceramic.

( ) Circuitboard pinatL.

( ) C990:.1pF (104M) ceramic.

( ) C973:.1pF (104M) ceramic.

( ) C983:.1pF (104M) ceramic.

[ ) C969:.1puF (104M) ceramic.

( ) 3/4”"Small bare wire.

() 3/4”Small bare wire.

( ) C959:.1uF (104M) ceramic.

( ) C961:.1pF (104M) ceramic.

NOTE: Install the ferrite beads as
shown. Use 1" lengths of small bare

WIS, cenmitE BARE

BEAD Tl’-wme

( ) Ferritebead.

( ) Ferrite bead.

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

) C945:.1pF (104M) ceramic.

) C909:.1pF (104M) ceramic.

) C902:.1uF (104M) ceramic.

} C903:.1uF (104M) ceramic.

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

) €938:.1uF (104M) ceramic.

) C912:.1uF (104M) ceramic.

) Circuit board pinat1.

) C914:.1uF (104M) ceramic.

) C904:.1uF (104M) ceramic.

) C935:.1uF (104M) ceramic.

) C936:.1pF (104M) ceramic.

) C923:.1uF (104M) ceramic.

) €922: .1pF (104M)ceramic.

PICTORIAL 4-4

) Circuit board pinat M.

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

N
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IDENTIFICATION

NOTE: Mount the following resistors
vertically (similar to the way you
mounted the diodes earlier).

DRAWING

PART

( ) R964: 10k} (brn-blk-org.)

NUMBER

( ) R1021:22kf}(red-red-org).

( ) R1022: 33000} (org-org-red).

( ) R1023: 10k} (brn-blk-org).
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The steps performed in this Pictorial are
in this area of the circuit board.

( ) R1024:10000 (brn-blk-red).

/

( ) R1026: 100002 (brn-blk-red).

{ ) R1035: 10k} (brn-blk-org).

( ) R1036: 2704} (red-viol-brn).

( ) R1009: 120k} (brn-red-yel).

( ) R1008: 10kf) (brn-blk-org).

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

CONTINUE &

( ) R965:680 1 (blu-gry-brn).

( ) R963:27k() (red-viol-org).

( ) R966: 5608} (grn-blu-brn).

( ) R968: 100k} (brn-blk-yel).

{ ) R905: 150k (brn-grn-yel).

( ) Ferrite bead. Use a 1" length of
bare wire and install the bead as
shown.

( ) R1033:1.5MQ (brn-grn-grn).

( ) R1007:56k(} (grn-blu-org).

( ) R1018: 150k} (brn-grn-yel).

( ) R1006: 120kS} (brn-red-yel).

( ) R1016:150k{2 (brm-grn-yel).

( ) R1005: 10k{) (brn-blk-org).

:
/
/
/

( ) R1017: 100k} (brn-blk-yel).

( ) R994: 100012 (brn-blk-red).

( ) Reg6: 100 ) (brn-blk-brn).
NOTE: Your circuit board may
be marked 330.

( ) R995: 1000 (] (brn-blk-red).

( ) R1001: 10k} (brn-blk-org).

( ) R997:1200Q (brn-red-red).

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

{ ) R1019: 100k} (brn-blk-yel).

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

( ) R1031:330k(2 (org-org-yel).

( ) R1029:1.5M{} (brn-grn-grn).

( ) R948:22000 (red-red-red).

( ) R947:22001 (red-red-red).

( ) R993:51 (grn-brn-blk).

( ) R969:10000 (brn-blk-red).

( ) R976: 10k} (brn-blk-org).

( ) R974: 10k (brn-blk-org).

( ) R988:104} (brn-blk-blk).

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

) R914:10kQ} (brn-blk-org).

(

)} R916: 10k} (brn-blk-org).

) R901: 10k{} (brn-blk-org).

) R902: 10k} (brn-blk-org).

) R903: 1MQQ (brn-blk-grn),

) R904:680k(Q (blu-gry-vyel).

) R908:1.5MQ (brn-grn-grn).

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

) R959: 100k} (brn-blk-yel).

PART
NUMBER

N

Heathkit

The steps performed in this Pictorial are

in this area of the circuit board.

7

=

CONTINUE < HENS

( )} R989: 2700 (red-viol-brn).

IDENTIFICATION ( ) R911: 1M} (brn-blk-grn).

DRAWING

)} R909: 22k} (red-red-org).

) R912:10k(} (brn-blk-org).

)} R907:1MQ (brn-blk-grn).

) R913:33k(} (org-org-org).

) R957: 100kS) (brn-blk-yel).

) R956:47kQ (yel-viol-org).

) R962: 1MQ (brn-blk-grn).

) R906: 100k12 (brn-blk-yel).

) R958: 100k{} (brn-blk-yel).

) R917:470018} (yel-viol-red).

) R953: 100k(} (brn-blk-yel).

) R921: 22k (red-red-org).

) R923: 10004} (brn-blk-red).

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

PICTORIAL 4-6

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

) R954: 150k} (brn-grn-yel).

) R955: 1M1} (brn-blk-grn).

) R961: 100k} (brn-blk-yel).

) R918: 2201} (red-red-brn).

) R919: 10008 (brn-blk-red).

} R922:10k(} (brn-blk-org).

) R1044: 150k{} (brn-grn-yel).

( ) R924: 33002 (org-org-brn).

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

PART
NUMBER

( ) R933:10000 (brn-blk-red).

( ) R925: 10004} (brn-blk-red).

( ) R967: 22004 (red-red-red).

( ) R935:12000 (brn-red-red).

( ) R937: 10k (brn-blk-org).

( ) R938:2700{} (red-viol-red).

( ) R973:2200(} (red-red-red).

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

( ) R951:47004 (yel-viol-red).

( ) R985:22004) (red-red-red).

( ) R984: 3300 ) (org-org-red).
NOTE: You may have to scrape
the solder resist from the foil
pads for this resistor to make sol-
dering easier.

( ) R981:10k{} (brn-blk-org).

( ) R9sz: ?700 (vel-viol-brn).

/T ORIAL 4-7

( ) R983: 104} (brn-blk-blk).

( ) 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 this area of the circuit board.

CONTINUE < .

() R828:1000 (brn-blk-red).

( ) R932:22k (red-red-org).

( ) R936: 10000 (brn-blk-red).

( ) R929:22k0) (red-red-org).

( ) R927:510 (grn-brn-blk).

( ) R942:100Q (brn-blk-brn).

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

( ) R939:22k(} (red-red-org).

{ ) R991:22kQ} (red-red-org).
F

( ) L902: 100pH choke (brn-blk-
brn), #45-604.

( ) R943:10004 (brn-blk-red).

( ) R979: 330 (org-org-blk).

( ) R978: 10k} (brn-blk-org).

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

%

PART
NUMBER
START @ \h
( ) Locate seven 5-pin plugs. Make

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

\

four 3-pin and ten 2-pin plugs by
cutting through the case between
the lugs as shown.

221 LS CONTINUE O I

10-PIN PLUG ( ) 3-pinplugatP913.
. /

) 3-pin plugatP915.
To install the plugs, insert the short
pins into the circuit board and solder
them to the foil.

) 2-pinplugatP916.

( ) 2-pin plug and 10-pin plug at o

P914.

( ) 5-pinplugatP912.

( ) 2-pinplugatP911.

( ) 2-pinplugatP909.

( ) 5-pinplugatP908.

( ) 2-pinplugatPg907.

( ) 2-pinplugatP919.

( ) 2-pinplugatP918.

) 2-pin plug at P906.

( ) 5-pinplugat P905.

) 2-pin plugatP904.

( ) 10-pinplugatP901.

) 3-pin plugat P902.

) 3-pinplugatP903.

PICTORIAL 4-8
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PART
NUMBER

NOTE: When you install each of the
following transistors, position the flat
on the transistor over the outline of the
flat on the circuit board. Then insert
the leads into the circuit board holes
and solder them to the foil. Cut off the
excess lead lengths.

FLAT‘_ﬂ_r

FLAT

() Q924:MPSAQS (#417-864).

IDENTIFICATION
DRAWING

() Q925:MPSAO05 (#417-864).

() Q923:MPSAO5 (#417-864).

( ) Q922:MPSADS5 (#417-864).

NOTE: To install the next two IC's,
line up the tab on the IC with the out-
line of the tab on the circuit board.
Then insert the leads in their respec-
tive holes in the board. Solder the
leads to the foil and cut off the excess
lead lengths.

TAB

TAB

() U904: MC1496G (#442-96).

( ) U902:MC1496G (#442-96).

( ) Q912: MPSAS55 (#417-865).

( ) Q917:MPSAOS (#417-864).

PICTORIAL 4-9

( ) Q919:MPSAS5 (#417-865).

Page 55

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

) Q908: MPSAO5 (#417-864).

) Q926: MPSA20(#417-801).

) Q927:X29A829 (#417-201).

} Q907: MPSAZ20(#417-801).

) Q901: MPSAZ20 (#417-801).

) Q928: MPSA20 (#417-801).

) Q902: MPSADS (#417-864).

} Q903: MPSADS (#417-864).

) Q905: MPSA20(#417-801).

) Q909: MPSADS (#417-864).

) Q904:MPS6520 (#417-134).

} Q906:MPSA20(#417-801).

) Q911: MPSAS55 (#417-865).

) Q913: MPSADS (#417-864).

) Q914: MPSAD5 (#417-864).

) Q916: MPSAS55 (#417-865).
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NOTE: When you install electrolytic
capacitors, always match the positive
(+) mark on the capacitor with the
positive (+ ) mark on the circuit board
OR match the negative (—) mark on
the capacitor with the negative ()
mark on the circuit board.

NEGATIVE

{-)

MARK

POSITIVE
(+)

2 OR 357 MARK

"-— A:-'.. E:.'.':_.-'."

PART
NUMBER

IDENTIFICATION
DRAWING

Heathkit

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

(

) C986:.001F (1000 pF) ceramic.

(

) L903: 10 uH choke (#45-51).

(

) C987: .05uF ceramic.

( ) C985:2.2pF electrolytic.

( ) C975:2.2pF electrolytic.

( ) C971:220 pF ceramic.

( ) C972:220pF ceramic.

( ) C967:220 pF ceramic.

( ) C1002: 10pF electrolytic.

( ) C966:220 pF ceramic.

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

( ) C963:.005uF ceramic.

( ) C958:.01uF ceramic.

( ) C965:2.2pF electrolytic.

( ) C962: 10uF electrolytic.

( ) C954: 220uF electrolytic.

( ) C953:.01pF ceramic

( ) C952:10pF electrolytic.

INN\W/rrra

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

PICTORIAL 4-10

—

) C998: .05uF ceramic.

—_—

} C996:.05uF ceramic.

—_—

) C982: 1pF electrolytic.

—_—

) C974: 10pF electrolytic.

) C1001:.01uF ceramic.

) C981:.001 pF (1000 pF) ceramic.

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

) C995: 10 pF electrolytic.

) C979:.001 wF (1000 pF) ceramic.

) C977:.001 uF (1000 pF) ceramic.

) C978:.001 uF (1000 pF) ceramic.

) C1004:.01uF ceramic.

) C964:.005 pF ceramic.

) €932:100 pF ceramic.

) C957:.01F ceramic.

) C933:.05uF ceramic.

) C949:4.7uF electrolytic.

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

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

1

PART
NUMBER

/

( ) C955:.05uF ceramic.

( ) C942:.01pF ceramic.

() C944:2.2pF electrolytic.

CONTINUE < NS
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) C911: 39uF electrolytic.

( ) C997:2.2pF electrolytic.

(

)} C956: 68u.F electrolytic.

() C943:2.2pF electrolytic.

(

) C906: 420 pF ceramic.

{ )} C901: 10pF electrolytic.

(

) C907: 100 pF ceramic.

() C999: 33uF electrolytic.

(

) C937: .022pF mylar.

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

(

) C913: 33pF electrolytic.

(

( ) C931:.01uF ceramic.

) C915:4.7uF electrolytic.

(

( ) C917:.01pF ceramic.

) C916: 2.2pF electrolytic.

(

() C924:10pF electrolytic.

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

() C946:4.7pF electrolytic.

(

) C918:.01uF ceramic.

() C925:.01uF ceramic.

) €929:.001F (1000 pF) ceramic.

( ) C934:.01pF ceramic.

(

) C927:.05uF ceramic.

( ) C921:100pF ceramic.

(

) C€928: 33uF electrolytic.

( ) C926:33pF ceramic.

(

) C951:2.2uF electrolytic.

() C947:2.2uF electrolytic.

(

() C948: 22 pF electrolytic.

) 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.

PICTORIAL4-11
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( ) C993:470pF electrolytic.

( )} C989:470uF electrolytic.

( ) C991:470 uF electrolytic.

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

—
—

Position the flat transistor heat
sinks as shown. Mount TIP31
(#417-852) transistors on three of
them, and mount a 78M08 (#442-
691) IC on the other one. Use 4-40
X 1/4" black phillips head
screws, #4 lockwashers, and 4-
40 nuts.

4-40 x 1/4" BLACK
PHILLIPS HEAD

SCREW TIP31

(#417-852)

FLAT
TRANSISTOR
HEAT SINK

TAB

@~ #4 LOCKWASHER
4-40 NUT

( ) Install the three TIP31 transistor-
heat sink assemblies at Q915,
Q918, and Q921. Insert the tran-
sistor leads into their respective
holes and the heat sink tab into
the larger hole. Solder the leads
and tabs to the foil and cut off the
excess lead lengths.

—
—

Similarly install the 78M08 IC-
heat sink assembly at U903.

/

o] Yo Y 34 1 {INCHES)

PART
NUMBER

IDENTIFICATION

DRAWING

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

Heathkit

( ) L904: Hash filter choke (#45-88).
Solder the leads to the foil and
cut off the excess lead lengths.

|ysyaimjsm tm] , |
1 L

0O 35 1 (cwm) 2 3 4

2
L
-]

T
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SOCKET SHELL

AUDI1O
CIRCUIT BOARD

b
- —O
PICTORIAL 4-13 T___e % (:G— t%}ob'
S—

Refer to Pictorial 4-13 for the following steps. ( ) Orange wireintohole 3.

( ) Locate the 4" 5-wire cable (brown, red, orange, ( ) Yellow wire intohole 4.
yellow, and green wires) set aside earlier.
( ) Greenwireintohole5.
( ) Separate the wires of this 4" cable for 3/4" at
each end. Remove 1/8” of insulation from one = Connect the free end of the prepared cable to the
end ‘of this cable and 1/4” of insulation from audio circuit board as follows. Solder each wire to the
the other end. Then prepare the ends. foil as you connect it and cut off any excess lead

lengths.
( ) Install small spring connectors on each wire )
at one end of the prepared cable (where you @~ ( ) Brownwiretohole1.
removed 1/8" of insulation).
( ) Redwiretohole2.

Insert the spring connectors on the prepared cable .
into a 5-pin socket shell as follows: ( ) Orangewiretohole3.
( ) Brown wireinto hole 1. ( ) Yellow wiretohole4.

( ) Red wireinto hole 2. ( ) Greenwiretohole5.
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Refer to Pictorial 4-14 (Illustration Booklet, Page 6)
for the following steps.

( ) Prepare the following white-violet solid wires.
The wires are listed in the order in which you

will use them.
1-5/8" 1-1/8"
3-1/4" 1-1/8"
1-3/16" 1-3/8"
1-3/4" 1-1/4"

Connect the prepared wires to the audio circuit board
as follows. Solder each wire to the foil as you connect
itand cut off any excess lead lengths.

( ) 1-5/8"wirefromhole A tohole A.

[o] Ya Y ay 1 (INCHES) 2 3

3-1/4" wire from hole Bto hole B.

1-3/16" wire from hole C to hole C.

1-3/4" wire from hole DtoholeD.

1-1/8" wire from hole E to hole E.

1-1/8" wire from hole F to hole F.

1-3/8" wire from hole G to hole G.

1-1/4"wire from hole H to hole H.

4 -]

6

Heathkift

7

/e 3/8 | %/8, T/8

0O % 1 (©m 2 3 a s [ 1 ]

10 1 12 13 14 1=
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(

) Turn the circuit board over and
position it as shown.

Cut both leads of a 100k} (brn-
blk-vel) resistor to 1/4”. Then
bend the leads to the dimensions

shown. /8"
re ‘ " ’/

Locate the foil patterns within
the circle shown in the Pictorial.
Then insert the resistor leads in
the two foil patterns and solder
them.

(

CIRCUIT BOARD CHECKOUT

] Carefully inspect the circuit
board for the following condi-
tions.

) Unsoldered connections.

) Poorsolder connections.

) Solder bridges between foil pat-
terns.

) Protruding leads which could
touch together.

) Transistors for the proper type
and installation.

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

) Diodes for the correct position of

the banded end.

Integrated circuits for the proper
type and installation.

PICTORIAL 4-15
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PICTORIAL 4-16

INITIAL TESTS

NOTE: In the following steps, the setting of your ohm-
meter is indicated in parentheses, “(R x 10k)” for ex-
ample, because meaningful readings cannot be taken
using a single range. Be sure to zero your chmmeter
each time you change its range.

Refer to Pictorial 4-16 for the following steps.

[ ) Connect the common ochmmeter lead to a
ground point on the audio circuit board foil.
NOTE: A convenient point is a foil pad at one
of the corner circuit board moutning holes.

Use the positive ohmmeter probe to check for the
proper readings at the following audio circuit board
plugs and pins. Note that, as on the previous circuit
boards, the steps are abbreviated.
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NOTE: Do not change ohmmeter ranges unless a step
directs you to do so.

(

)

P901-1, 2 & 3. 6000  or greater. Check U903,
Q915, Q918, Q922. (R X 1000).

P901-6 through 10. 200 Q to 500Q. Check
U903, and the circuit board for solder bridges.
(R x 10).

P902-1, 2, & 3. 10 k{) or greater. Check Q917,
Q918, Q919. (R x 1000).

P903-1, 2, & 3. 4000 Q) to 5500 ). Check
Q904, Q906, Q915, Q916.
P905-1. 20 k2 or greater. Check Q912, C949.

P905-3. 20 k{} or greater. Check C933, C934,
D903, D904.

P905-5.
10k).

Infinity. Check C932, C957. (R X

P906-2. Infinity. Check C9289.
P907-1 & 2. 20 k{2 or greater. Check U901D.

P908-2. 6000 () or greater. Check U904,
U905D, C962, C959. (R X 1000).

P908-3 & 4. Infinity. Check Q901, D902. (R
x 10k).
P909-1. Infinity. Check C903.
P911-1. Infinity. Check C902.

P912-1. Charge to 50 k) or greater. Check
Q927, Q928.

P912-2. Infinity. Check C985.

(
(

)
)

P912-3. Infinity. Check C975.

P913-1. 50 k) or greater. Check C101,
U101B.

P913-2. Infinity. Check C908. (R x 1000).
Pgltii-l. Infinity. Check Q921, C955. (R x
10k).

P914-2. Charge to 300 k{} or greater. Check
Q921, C956.

P914-4. 10 k) or greater. Check Q908. (R x
1000).

P914-5. 40 kf} or greater. Check C101,
U901B.

P914-6. 40 k{) or greater. Check Q926, C997.

P914-7, 8, & 9. 300 kQ or greater. Check
€996, L903, C987, C989.

P914-12. 50 kQ2 or greater. Check C992, C993,
C994. (R x 10k).

P915-2. 120 k2 to 1 M. Check D901,
U901A. (R x 100k).

P915-3. Infinity. Check C905, C906. (R x
10k).

P916-1 & 2. Infinity. Check D911, Q907.
P917-2. Infinity. Check C912.

P919-1. Infinity. Check C958.

This completes the “Initial Tests” of your audio cir-
cuit board. Set the circuit board aside until it is
called for during the assembly of the chassis. Pro-
ceed to “High VCO Assembly.”
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HIGH VCO ASSEMBLY

(

PARTS LIST

any packing material until you account for all

) Refer to the Pack Index Sheet and locate Pack
#5. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“High VCO Assembly Parts Pictorial” (Illustra-
tion Booklet, Page 6). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that

the parts.

Heathkift

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath

part is called for in a step. Do not throw away I:arts Price List.
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
RESISTORS CAPACITORS
. B1  21-61 2 6.8 pFceramic
ROTES: B1 213 1 10pF ceramic
; : B1 21-60 1 18 pF ceramic
1. Resistors may be packed in more than one envelope. B1  21-140 1 _00': wF (1000 pF) ceramic
Open all of the resistor envelopes in this pack before B2 21-145 5 .001 pF ceramicfeedthrough
you check the resistors against the following Parts List.
2. The following resistors are rated at 1/4-watt and have B1  21-192 5 .1 pF(104M)ceramic
a tolerance of 5% (fourth band gold) unless otherwise
Ateq. B3 31-83 1 2-6 pF ceramictrimmer
(red screw)
Al 6-101-12 2 100 Q (brn-blk-brn) R352, R367 . % g
Al 610212 11000 £ (bm-bik-red) R351 5 = % ?Blzu;zg';&‘;'a’"'c"'mma'
Al 6-222-12 3 2200 Q (red-red-red) R354, R356,
R358
Al 6-472-12 1 4700 (2 (yel-viol-red) R363
Al 6-103-12 3  10k{2 (brn-blk-org) R364, R365,
{ B i INDUCTORS
A1 6-823-12 1 82k (gry-red-org) R361
Al 6-104-12 2 100 kf} (brn-blk-yel) R359, R362 C1  40-1990 1 .75 uHvariable
Al B-105-12 3 1 MQ (brn-blk-grn) R353,R355, | C2 45-604 1 100 pH choke (brn-blk-brn)

R357

CIRCUIT

Comp. No.

€353, C356

C359
Cas4
Ca67,C368,
C369,C371,
Ccarz
C3561,C354,
C357,C361,
C366
C362

C352, C355,
C3as8

L352
L351

I
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KEY HEATH QTY. DESCRIPTION
No. Part No.

DIODES

D1 56-56 6 1N4149

D2 56-648 1 MV109
TRANSISTORS

QTY. DESCRIPTION

CIRCUIT KEY HEATH
Comp. No. No. Part No.
MISCELLANEOUS
D352, D353, F1 75-87 1 Feedthrough insulator
D354, D355, 85-2687-2 1 High VCOcircuitboard
D356, D357 F2  200-661 2 Chassis half
D351 F3  205-1876 1 Coverplate
F4  250-365 2 #6 x 1/4"hex head sheet
metal screw
F5  250-475 2 #6 x 3/8"hex head sheet
metal screw
F6 258-29 1 Long #6 solderlug

NOTE: Transistors may be marked for identification in any of

the following four ways:

1. Part number.
2.  Typenumber.
3. Part number and type number.
4.  Part number with a type number other than the
one listed.
E1 417-154 1 2N2369
E2 417-241 1 EL131
E2  417-169 1  MPF105
E2 417-134 3 MPS6520

Q351,Q352,
Q353

CIRCUIT

Comp. No.
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STEP-BY-STEP ASSEMBLY

Position the high VCO circuit board as
shown with its printed side (not the
foil side) up.

( ) R354:22001} (red-red-red).

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

Y/ /’%“//4/

BANDED END

( ) D356: 1N4149 diode (#56-56).

( ) R356: 22001} (red-red-red).

() D354:1N4148 diode (#56-56).

( ) D353:1N4149 diode (# 56-56).

( ) R358:2200Q (red-red-red).

NN

( ) R352:100€ (brn-blk-brn).

NN

( ) R361:82k(} (gry-red-org).

/ PICTORIAL 5-1

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

(CONTINUE < I

() R353:1MQ (brn-blk-grn).

( ) R355:1MQ (brn-blk-grn).

( ) R357:1MQ (brn-blk-gm).

( ) D351: MV109 diode (#56-648).
Match the marked end with the
band on the board.

MARKED END

() D357: 1N4149 diode (#56-56).

( ) R359: 100 kQ (brn-blk-yel).
NOTE: Your circuit board may
be marked 1 M.

( ) R362: 100 k{} (brn-blk-yel).

( ) R363: 4700 {} (yel-viol-red).

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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When you install a trimmer capacitor,
align its flat with the flat on the board.
Insert the leads as far as possible into
their holes and solder the leads to the
foil.

S

FLAT

( ) C352: 3.2-18 pF trimmer (blue
screw).

( ) C355: 3.2-18 pF trimmer (blue
screw).

( ) C358: 3.2-18 pF trimmer (blue
screw).

( ) C362: 2-6 pF trimmer (red
screw).

LA

LB
2
i

ﬂ Z,

(>

\

]

%
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CONTINUE < BN

NOTE: When you install a transistor
in each of the following six steps,
align its flat with the flat on the board
OR the tab with the tab on the board.
Insert the leads into their correct
holes. Position the transistor 1/4”
above the board. Then solder the
leads to the foil and cut off the excess
lead lengths.

FLALEH

FLAT

() Q351: MPS6520 transistor
(#417-134).

( ) Q352: MPSE520 transistor
(#417-134).

( ) Q353: MPS6520 transistor
(#417-134).

( ) Q354: MPF105 transistor (#417-
169).

( ) Q355: EL131 transistor (#417-
241).

%
(> T3

() Q356: 2N2369 transistor (#417-
154).

==l

PICTORIAL 5-2
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( ) C354:.1uF (104M) ceramic.

( ) C357:.1uF (104M) ceramic.

( ) C361:.1pF (104M) ceramic.

( ) C351:.1uF (104M) ceramic.

( ) C365:10 pF ceramic.

( ) C366:.1pF (104M) ceramic.

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

/////

) C353: 6.8 pF ceramic.

Heathkift

} C356: 6.8 pF ceramic.

) C359:18 pF ceramic.

) Do not install a capacitor at this
location.

) C364:.001 pF (1000 pF) ceramic.

) Solder the leads to the foil and

cut off the excess lead lengths.

PICTORIAL 5-3
A
(o 72 ve %31 (INCHES) 2 3 4 6 7
{”“ 3”1’“’17"’[.1.1‘1.11LLI 1 | I P ! ! S o]
| LABRARERREA) A T T Y T " T T T i 1 1 4 1 I 1 T 1 ol M 1 ]
(o] 5 1 (Cm) 2 3 4 5 [] 7 L] 9 10 " 12 13 14 15 e 17
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START @ |

NOTE: Solder each wire or compo-
nent lead to the foil as you install it.
Then cut off the excess lead end. Posi-
tion each component the indicated
distance from the board before you
solder the connection.

() D352: 1N4149 diode (#56-56).
The lead at the banded end goes
into board hole 15.

( ) D355: 1N4149 diode (#56-56).
The lead at the banded end goes
into the board hole 17.

When a wire is called for in this Picto-
rial, cut the white solid wire to the
specified length and remove 1/4" of in-
sulation from each end.

Page 69

CONTINUE <&

( ) L351: 100 pH choke (#45-604,
brn-blk-brn) at hole T. Position
one end 1/16" above the board.
Cut its top lead to 1/4" and bend
it to form a loop. Be careful not
to put any stress on the leads of

( ) 1-1/4" wire into board hole 20.

( ) 2-1/4" wire between board holes
J.

( ) 1-3/8" wire into board hole +12.

this choke.

CUT-—-—“_L BEND INTO Q

LOOP

( ) R351: 10000} (brn-blk-red). Cut
one lead to 1/4" and bend it to
form a loop. Then solder it to the
choke.

SOLDER
RESISTOR
CHOKE

GAINST
BOARD

( ) R367: 100 ) (brn-blk-brn) into
hole QUT.

= 1
1 3/8 { ) L352: .75uH variable inductor
(#40-1990).
PICTORIAL 5-4

() Yo % 3, 1 (INCHES) 2 3 4 5 & 7
wesjarefierepiors | . ¢ o o q e e ga L a ] g i | DR IR SR (O P SO AP |
=T — 1 1t AN S B S S S A S | =1 T T

O 5% 1 (@cm 2 3 L] 5 ] 7 ] e 10 13 14 18 18 T
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( ) Position one VCO chassis half as
shown.

( ) Position the circuit board as
shown. Then slide the circuit
board between the three ground
lugs on the chassis half.

( ) Keep the assembly in this posi-
tion and slide the other chassis
half into place. Note that the
flange on each chassis half is on
the outside.

( ) Fasten the two chassis halves to-
gether at the indicated corner
with a long #6 solder lug and a
#6 x 1/4" hex head sheet metal
screw. Push a 1-5/8" length of
medium heat shrink sleeving on
the solder lug. See Detail 5-5A.

(

—

Fasten the two chassis halves to-
gether at the other corner with a
#6 X 1/4" hex head sheet metal

screw.

FLANGE

Heathkift

#6x 1/4"

HEX HEAD
SHEET METAL
SCREW

LONG
#6 SOLDER LUG

MEDIUM ;
HEAT SHRINK 1-5/8"
#6 x 1/4" SLEEVING
HEX HEAD —
SHEET METAL
SCREW Detail 5-5A
( ) Now turn the assembly over, and
solder the four ground lugs to the
foil.
O Y o wn 3 1 (INCHES) 2 5 6 7
Nl e [ ST W (SR (S SIS SO S
O 5 1 (cm 2 a a 5 1‘2 1Ta 14 15 1'n 1]?
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( ) Position the assembly with tran-
sistor Q356 at this end as shown.

( ) Push the feedthrough insulator
(small end first) as tightly as pos-
sible into hole A.

Install the following .001 uF ceramic
feedthrough capacitors as shown in
Parts A and B below.

A. Use a pencil eraser to clean
the outside surface around
holes C367, C368, C369,
C371, and C372.

QUTSIDE ¥ 25 AROUND
SEUA5T THE HOLE

B. Insert the longest end of the
capacitor into the hole and
solder the entire skirt to the
chassis. Do not bridge solder
across the insulator.

SOLDER
ONLY
THE SKIRT

© 70 THE
o= SHiELp

INSULATOR
OUTSIDE

( ) C368: Feedthrough capacitor.

( ) C367:Feedthrough capacitor.

( ) C372:Feedthrough capacitor.

PICTORIAL 5-6

( ) C371:Feedthrough capacitor.

( ) C369: Feedthrough capacitor.

Page 71
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START W

NOTE: Keep the leads of the compo-
nents as short as possible when you
connect them in the following steps.
Solder each lead and wire end as you
connect it. Then cut off any excess
lead lengths from the components.

CAUTION: Do not place any strain on
a feedthrough capacitor when you
connect a wire or lead to them, as in
the next step. To do so could damage
the ceramic insulation.

[ ) Connect the free lead from R367
to the feedthrough insulator at
hole A.

( ) Connect the free lead of R351 to
C368.

Heathkif

CONTINUE &

( ) Connect the free end of the wire

)
-

PICTORIAL 5-7

coming from hole + 12to C367.

( ) Connect the free end of the wire

( ) Connect the free lead of dicde
D355to C371.

( ) Connect the free lead of diode
D352 to C369.

/ coming from hole 20 to C372.
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FIVE HOLES

PICTORIAL 5-8
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r =
NOTE: There are two unused holes in { €352 O
the circuit board.
C355 O
CIRCUIT BOARD CHECKOUT
Carefully inspect the circuit board for
the following conditions. C3s8
( ) Unsoldered connections. O j—o
( ) Poor solder connections. o
terns, :_‘ 1
( ) Protruding leads which could HI V.C.O. INITIAL TEST
touch together. ( ) With your ohmmeter set to R x
—E 1000, measure the resistances on
{ ) Transistors for the proper type the leads of the five feedthrough
and installation. L y capacitors and the feedthrough
insulator. Check to make sure
( ) Diodes for proper type and posi- Detail 5-8A none of these connections indi-
tion of banded end. cate a direct short (0 Q) to the
enclosure frame.
Assembly Continued
#6 x 3/8" _
COVER HEX HEAD ( ) Use a screwdriver to pry all five
PLATE SHEET METAL plugs from the cover plate.
REMOVE PLUGS - SCREW
FROM ALL g ( ) Position the cover plate so the

indicated hole is directly above
the coil. Then fasten the cover
with two #6 x 3/8" hex head
sheet metal screws.

When you install the resistors in the
following steps, solder their leads
only at the ground lug after all three
resistors are installed. The leads at
the feedthrough capacitors will be
soldered later.

( ) R366: 10 k(} (brn-blk-org).

( ) R365: 10 k2 (brn-blk-org).

() R364: 10 kf (brn-blk-org).

( ) Apply labels from the label sheet
to the cover plate as shown in
Detail 5-8A. Then set the assem-
bly aside until it is called for
during the assembly of the chas-
sis.
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LOW VCO ASSEMBLY

PARTS LIST

any packing material until you account for all

( ) Refer to the Pack Index Sheet and locate Pack
#6. Then remove the parts from this pack and

check each part against the following list. The
key numbers correspond to the numbers on the
“Low VCO Assembly Parts Pictorial” (Illustra-
tion Booklet, Page 7). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
RESISTORS

NOTES:

1.

Al
Al
Al
Al
Al
Al
Al
Al

Resistors may be packed in more than one envelope.
Open all of the resistor envelopes in this pack before
you check the resistors against the following Parts List.

The following resistors are rated at 1/4-watt and have
a tolerance of 5% (fourth band gold) uniess otherwise
noted.

the parts.

Heathkit

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath

6-101-12 2 100 {1 (bm-bik-bm) R302, R312
6-102-12 1 1000 0 (brn-bik-red) R301
6-222-12 2 2200 0 (red-red-red) R304, R306
6-472-12 1 4700 Q (yel-viol-red) R311
6-103-12 2 10k (bm-blk-org) R313, R314
6-823-12 1 82k1 (gry-red-org) R308
6-104-12 2 100 kel (brm-blk-yel) R307, R309
6-105-12 2 1 M0 (bm-bik-gm) R303, R305

Parts Price List.”
KEY HEATH QTY. DESCRIPTION
No. Part No.

CAPACITORS

B1 2133 1 3.3 pF ceramic

B1 213 1 10 pF ceramic

B1  21-60 1 18 pF ceramic

B1 21-140 1 .001 pF (1000 pF) ceramic
B2 21-145 4 001 uF ceramic feedthrough
B1  21-192 4 .1 uF (104M) ceramic

B3 31-71 3 3.2-18 pF ceramic trimmer

(blue screw)

INDUCTORS

C1  40-2066 1 2 pHvariable

C2 45-604 1 100 pH choke (bm-blk-brn)

CIRCUIT

C303
C312
C306
Cc3n
C314, C315,
C316,C317
C301, C304,
C307,C313
€302, C305,
C309

L302
L301
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KEY HEATH QTY. DESCRIPTION
No. Part No.

KEY HEATH  QTY. DESCRIPTION CIRCUIT

No. Part No. Comp. No.

DIODES

D1 56-56 3 1N4149 D302, D303,
D304

D2 56-648 1 MV109 D301

TRANSISTORS

NOTE: Transistors may be marked for identification in any of
the following four ways:

1.  Partnumber.
2.  Typenumber.
3.  Partnumber and type number.

4.  Part number with a type number other than the

one listed.
E1 417-154 1 2N2369 Q305
E2 417-241 1 EL131 Q304
E2 417-169 1 MPF105 Q303
E2 417-134 2 MPS6520 Q301,Q302

MISCELLANEOUS
F1 75-87 1 Feedthroughinsulator
85-2687-1 1 LowVCOcircuit board

F2  200-661 2 Chassis half

F3  205-1876 1 Coverpiate

F4  250-365 2 #6 x 1/4" hex head sheet
metal screw

F5 250-475 2 #6 x 3/8"hex head sheet
metal screw

F6  259-29 1 Long #6 solder lug

CIRCUIT

Comp. No.
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STEP-BY-STEP ASSEMBLY

Position the low VCO circuit board as m—

shown with its printed side (not the () R303:1MQ (brn-blk-grn).
foil side) up.

() R305:1M® (brn-blk-grn).

() R304:22000 (red-red-red).

( ) D301: MV109 diode (#56-648).
Match the marked end with the
band on the board.

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

s

BANDED END

MARKED END

( )} D303:1N4149 diode (#56-56).

() R306:22001) (red-red-red).

() D304: 1N4149 diode (#56-56).
( ) R302:100Q (brn-blk-brn).

( ) R307: 100 k) (brn-blk-yel).
NOTE: Your circuit board may
be marked 1 M.

NN S

( ) R308: 82k} (gry-red-org).

PICTORIAL 6-1

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

( ) R309: 100 k02 (brn-blk-yel).

( ) R311:4700 0 (yel-viol-red).

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

When you install a trimmer capacitor,
align its flat with the flat on the board.
Insert the leads as far as possible into
their holes and solder the leads to the
foil.

( ) C302: 3.2-18 pF trimmer (blue
screw),

( ) C305: 3.2-18 pF trimmer (blue
screw).

( ) C309: 3.2-18 pF trimmer (blue
SCrew).
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NOTE: When you install a transistor
in each of the following five steps,
align its flat with the flat on the board
OR the tab with the tab on the board.
Insert the leads into their correct
holes. Position the transistor 1/4"
above the board. Then solder the
leads to the foil and cut off the excess
lead lengths.

FLATE

FLAT

() Q3o1: MPS6520 transistor
(#417-134).

( ) Q3o0z: MPS6520  transistor
(#417-134).

( ) Q303: MPF105 transistor (#417-

PICTORIAL 6-2

169).

( ) Q304: EL131 transistor (#417-
241).

() Q305: 2N2369 transistor (#417-
154).
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START » I

( ) C304:.1uF (104M) ceramic.

( ) C307:.1pF (104M) ceramic.

( ) C301:.1pF (104M) ceramic.

( ) C312:10pF ceramic.

( ) C313:.1uF (104M)ceramic.

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

[/ ]

Heathkirt

CONTINU E < IS

( ) C303:3.3 pF ceramic.

( ) C306:18 pF ceramic.

( ) Do not install a capacitor at this
location.

( ) C311:.001 pF (1000 pF) ceramic.

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

PICTORIAL 6-3
o vy Ye % 1 (INCHES) 3 4 5 6 7
|ye a8 18] | LT P S IS I ‘J_LJI l.ll | lT ! .]l,_1_Ll o |
T v r + . iy T — - - v +
6 ; ‘I (CMm) ; :Ii 1 ]ﬁ 7 L L 1m0 1" 12 13 14 18 18 17
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CONTINUE O I

( ) L301: 100 pH choke (#45-604,
bro-blk-brn) at hole T. Position
one end 1/16" above the board.
Cut its top lead to 1/4" and bend

it to form a loop. Be careful not
START @ to put any stress on the leads of
this choke.
NOTE: Solder each wire or compo- U
nent lead to the foil as you install it. CUT— 1 BEND INTO
Then cut off the excess lead end. Posi- L301 l /4" LooP
tion each component the indicated
distance above the board before you e A GA INS T
solder the connection. BOARD

1/16"

( ) D302: 1N4149 diode (#56-56).

The lead at the banded end goes
inio board hole 40.

( ) R301: 10000 (brn-blk-red). Cut
one lead to 1/4” and bend it to

form a loop. Then solder it to the
choke.

‘When a wire is called for in this Picto-
rial, cut the white solid wire to the
specified length and remove 1/4" of in-

sulation from each end. RESISTOR

SOLDER
( ) 1-1/4"wire into board hole 80.

CHOKE

( ) 2-1/4" wire between board holes

J.

( ) 1-3/8"wire into board hole +12.

1-3/8"

( ) R312: 1000} (brn-blk-brn) into
hole OUT.

( ) L30z: 2uH wvariable inductor
(#40-2066).

PICTORIAL 6-4
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FLANGE

sTarT ol

{ ) Position one VCO chassis half as
shown.

( ) Position the circuit board as
shown. Then slide the circuit
board between the three ground
lugs on the chassis half.

{ ) Keep the assembly in this posi-
tion and slide the other chassis
half into place. Note that the
flange on each chassis is on the
outside.

( ) Fasten the two chassis halves to-
gether at the indicated corner FLANGE
with a long #6 solder lug and a
#6 x 1/4” hex head sheet metal
screw, Push a 1-5/8 " length of
medium heat shrink sleeving on
the solder lug. See Detail 6-5A.

( ) Fasten the two chassis halves to-
gether at the other corner with a
#6 X 1/4” hex head sheet metal

sCrew.
#6 x 1/4" =
HEX HEAD
SHEET METAL
SCREW

-

¢ [ #6x 1/4"
HEX HEAD
&) SHEET METAL
SCREW
LONG
#6 SOLDER LUG
|

( ) Now turn the assembly over, and
solder the four ground lugs to the

foil. |
MEDITUM

HEAT SHRINKI 1-5/8"

SLEEVING l
PICTORIAL 6-5 —
Detail 6-5A

Oy w3y 1 (INCHES) 2 3 4 5 6

[‘551313|°f°1”.°'l.l_#lr,tl II N l'.ll rl | | | ! 1 | ] ! | ] | ] Lo

|Raaaasasas: r—4 T T —
O 5 1 (cwm 2 3 a s 6 7 8 -] 10 " 12 13 14 18 18 7
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( ) Position the assembly with tran-
sistor Q305 at this end as shown.

( ) Push the feedthrough insulator
(small end first) as tightly as pos-
sible into hole A.

Install the following .001 uF ceramic
feedthrough capacitors as shown in
Parts A and B below.

A. Use a pencil eraser to clean
the outside surface around
holes C315, C314, C317, and
C316.

~ CLEAN
T AROUND
" THE HOLE

OUTSIDE %

B. Insert the longest end of the
capacitor into the hole and
solder the entire skirt to the
chassis. Do not bridge solder
across the insulator.

SOLDER

, “FL ONLY
T ’///’THE SKIRT
TO THE
: Qﬁﬁijjthn
: . S
INSULATOR .,‘\
7 OUTSIDE
( ) C315:Feedthrough capacitor. PICTORIAL 6-6
{ ) C314: Fec‘adthrough capacitor.

( ) C317:Feedthrough capacitor.

( ) C316: Feedthrough capacitor.
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NOTE: Keep the leads of the compo-
nents as short as possible when you
connect them in the following steps. "
Solder each lead and wire end as you () Connect the free end of the wire
connect it. Then cut off any excess coming from hole + 12to C314.

lead lengths from the components.

( ) Connect the free end of the wire
( ) Connect the free lead from R312 coming from hole 80to C317.
to the feedthrough insulator at

hole A.

e

( ) Connect the free lead of diode

: D302 to C316.

{ ) Connect the free lead of R301 to
C315.

L

PICTORIAL 6-7
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r X h
NOTE: There are 20 unused holes in @ e

the circuit board. (ﬂ‘
-

ICIRCUIT BOARD CHECKOUT
=10

Carefully inspect the circuit board for
the following conditions.

=

C305 O }

( ) Unsoldered connections.

() Poorsoldered connections ._[: O INITIAL TEST
) . O ( ) With your ohmmeter set to R x
() tSo]der bridges between foil pat- 302 309 3—! 1000, measure the resistances on
erns. the leads of the four feedthrough
) ) capacitors and the feedthrough
() :)mtrl:l:imgthleads which could insulator. Check to make sure
ouch togetner. none of these connections indi-
t di
T T r—— e epos
( ) Diodes for proper type and posi- \, J/ Assembly Continued
tion of the banded end. Detail 6-8A

( ) Use a screwdriver to pry the
plugs from the four indicated

REMOVE PLUGS ONLY hole locations in the cover plate.
FROM THESE
FOUR HOLES . ( ) Position the cover plate so the

indicated hole is directly above
the coil. Then fasten the cover
with two #6 X 3/8" hex head
sheet metal screws.

#6 x 3/8" HEX HEAD
SHEET METAL SCREW

NOTE: When you install the resistors
in the following steps, solder their
leads only at the ground lug after both
resistors have been installed. The
leads at the feedthrough capacitors
will be soldered later.

( ) R313: 10k (brn-blk-org).

() R314: 10k (brn-blk-org).

( ) Apply labels from the label sheet
to the cover plate as shown in
Detail 6-8A. Then set the assem-
bly aside until it is called for
during the assembly of the chas-
sis.

GROUND
R313 LUG

PICTORIAL 6-8
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INVERTER ASSEMBLY

(

PARTS LIST

) Refer to the Pack Index Sheet and locate Pack
#7. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“Inverter Assembly Parts Pictorial” (Illustra-
tion Booklet, Page 7). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that

Heathkit

any packing material until you account for all

the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath

part is called for in a step. Do not throw away Parts Price List.”
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
RESISTORS CAPACITORS
NOTES: Ceramic
1. Resistors may be packed in more than one envelope. K
Open all of the resistor envelopes in this pack before g; ::I:g %: ti:;gg&fo?gh
you check the resistors against the following Parts List.
B1  21-176 01puF
2. The following resistors are rated at 1/4-watt and have B1 21-143 .05 puF
a tolerance of 5% (fourth band gold) unless otherwise
noted. Electrolytic
Al 6-271-12 2 270 (red-viol-brn) R503, R506
B3 25-922 68 uF
A2 6-471 1 470Q, 1/2-watt (yel-viol- R507
) B 25880 Tour
A2 6-561 1 5601, 1/2-watt (grn-blu-brn)  R508 B 25:800 W
Al 6-102-12 1 Q -blk- R501, R504,
3 10000 (brn-blk-red) Rgs Bl sEaEE 29 uF
Al 6-223-12 1 22kS} (red-red-org) R502

CIRCUIT

Comp. No.

C503
C513,C514,
C515
C504

C516

C509
C507,C508
C502, C505,
C5086, C511
C501,C512
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. PartNo. Comp.No. | No. PartNo.
INDUCTORS HARDWARE
C1 45-96 1 100 pH choke (brn-bik-brn) L502 F1 250-1412 2 4-40 x 3/8"blackphillips
C2 45-98 1 Hashfilter choke L501 head screw
F2  250-365 2 #6 x 1/4"hex head sheet
metal screw
DIODES F3  250-475 4  #6 x 3/8"hex head sheet
metal screw
F4  250-1280 2 6-32 x 3/8"black phillips
D1 56-93 4 FD333 D501, D502, head screw
D503,D504 | F5  252-2 2 4-40nut
F6  252-3 2 6-32nut
_— F7 25441 1 #6lockwasher
TRANSISTORS INTEGRATED CIRCUITS o oeas 5 ki
(ICs) F9 2501 1 #6solderiug
F10 259-29 1 Long #6solderlug
NOTE: Transistors and integrated circuits may be makred for
identification in any of the following four ways:
MISCELLANEOUS
1.  Partnumber.
G1 75204 2 Transistorinsulator
2. Type number. 85-2394-2 1 Inverter circuit board
G2  200-661 2 Chassis half
3. Part number and type number. (On integrated cir- G3 2051875 1 Bottom cover
cuits, this refers only to the numbers; the letters G4  205-1876 1 Topcover
may be different or missing.) G5 215-667 1 Inverter heatsink
G6 434-230 1 8-pinIC socket
4. Part number with a type number other than the
one listed.
E1  417-819 1 MJE171 transistor Q501
E1  417-818 1 MJE181 transistor Q502
E2 44253 1 NE5SS5IC us01
E3  442-681 1 78LOBIC uso3
E4  442-663 1 78M12IC uso02

CIRCUIT
Comp No.
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STEP-BY-STEP ASSEMBLY

( ) Position the inverter circuit
board with the printed side up.

NOTE: All resistors are 1/4-watt un-
less stated otherwise in the step.

( ) R506: 270Q} (red-viol-brn).

|

( ) Prepare a 1-3/8" white solid wire.
Then install the wire at the indi-
cated location.

( )} R504: 100041 (brn-blk-red).

() R505:10000 (brn-blk-red).

( ) R503: 2700 (red-viol-brn).

BAEI\;J%EDYWT!
# k‘ .

In the following steps, match the band
on the diode with the band mark on
the circuit board.

() D502: FD333 diode (#56-93).

( ) D503:FD333 diode (#56-93).

( ) D504:FD333 diode (#56-93).

5 %

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

I 1/8

Ya £
Il

1

PICTORIAL 7-1

(INCHES)

0 5

3!'5!
A i
[rreryrrTTy T

1
1 (CM) 2

el

!
3

|-
+

I,
T

4

2
]
T

]

CONTINUE >

() R501:1000Q (brn-blk-red).

( ) Rs02:22k) (red-red-org).

( ) D501:FD333 diode (#56-93).

( ) R508: 56001, 1/2-watt (grn-blu-
brn).

( ) R507: 4701}, 1/2-watt (yel-viol-
brn).

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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( ) Install an 8-pin IC socket at U501.
Be sure the socket pins are all in-
serted into the circuit board
holes. The index mark on the cir-
cuit board should be visible after
the socket is installed. Solder the
pins to the foil.

EX
MARK

MARK

( ) U501: Locate the NE-555 8-pin
IC (#442-53). Then refer to De-
tail 7-2A and identify the pin 1
end. Install the IC into the socket
with the pin 1 end over the
index mark. Make sure all of the
IC pins go into the socket.

DOT OR NOTCH

CONTINUE < H.
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) Prepare a 1-1/4" white solid wire.
Then install one end of the wire
in the circuit board at + 20. Sol-
der the wire to the foil and cut off
the excess wire end. The other
end of this wire will be con-
nected later.

PICTORIAL 7-2

NOTE: When you install the following
integrated circuit, position the flat on
the IC over the outline of the flat on the
circuit board. Then insert the leads
into the circuit board holes and solder
them to the foil. Cut off the excess lead

lengths.
ﬂ:J_EJ‘-FLA T
T -~

/4"

ELAT
CENTER LEAD
FORWARD

{ ) U503: 78L08 integrated circuit
(#442-681).

SMALL
INDENTATION

PIN 1 PIN 1 PIN 1 PIN 1 PIN 1
Detail 7-2A
O v oy Yy 1 (INCHES) 2 3 4 5 (-] 7
L mmyem, vl o g 0 fegp  Jay  boow b v, 0o b By ] o de e Lo H ]
by — —t y T —— f—— 4 T T —
(o] s 1 (CMm) 2 3 4 5 T a 9 10 " m” 13 14 18 19 7
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NOTE: When you install electrolytic
capacitors, always match the positive
(+) mark on the capacitor with the
positive (+) mark on the circuit
board OR match the negative (—)
mark on the capacitor with the nega-
tive (—) mark on the circuit board.
Form the leads to fit the circuit board
holes as shown in Detail 7-3A.

NEGATIVE
-}

POSITIVE

it}

( ) C505: 10 pF electrolytic.

NOTE: Be sure to mount the next two
electrolytic capacitors away from the
edge of the circuit board.

( ) C511:10 pF electrolytic.

() C507:4.7 uF electrolytic.

( ) C508:4.7 pF electrolytic.

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

Heathkit

( ) C502:10 pF electrolytic.

= Detail 7-3A =

NOTE: When you install ceramic
capacitors, do not push the insulated
portion of the leads into the circuit
board holes. This could make it diffi-
cult to solder the leads to the foil.

INSULATION

INSULATION

T,

ZZZ

( ) C503:.001 uF (1000 pF) ceramic.

() C504:.01 pF ceramic.

() C506: 10 wF electrolytic.

() C509:.68 uF electrolytic.

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

PICTORIAL 7-3
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START @ |

( ) Position one chassis half as

Page 89

FLANGE

shown,

[ ) Position the circuit board as

shown. Then slide the circuit
board between the three ground
lugs on the two chassis halves
and slide the halves together.
Keep the flanges on each half on
the outside.

FLANGE

—_—
—

Fasten the two chassis halves to-
gether at the indicated corner
with a long #6 solder lug and a
#6 X 1/4" hex head sheet metal
screw. Push a 1-5/8" length of
medium heat shrink sleeving on
the solder lug. See Detail 7-4A.

#6 x 1/4"

/HEX HEAD
SHEET METAL

-&‘G‘{B D screw

—
—

Fasten the chassis halves to-
gether at the other corner with a
#6 X 1/4" hex head sheet metal
Screw.

=
Aﬂ‘/

—

Now turn the assembly over, and
solder the four ground lugs to the
foil.

#6x 1/4"
HEX HEAD
Wﬁ@ SHEET METAL
SCR
16 SOLDER LUG

PICTORIAL 7-4

q‘n
MEDIUM )
HEAT SHRINK 1-5/8
SLEEVING l

Detail 7-4A
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6-32x 3/8"
BLACK
PHILLIPS HEAD

INVERTER

)
HEAT SINK
oD
[ oy Bl
- 4 #6 SOLDER
Q'

Sy
6-32 NUT

INVERTER
CHASSIS

Detail 7-5A ,/

Refer to Pictorial 7-5 (Illustration Booklet, Page 8)
for the following steps.

P E——— |,

() Refer to the inset drawing #1 on the Pictorial
and prepare the outside surface around holes
C513, C514, and C515 by applying a small
amount of solder. Use plenty of heat to do this.
Do not get solder on the inside edge of the
holes.

( ) C513, C514, C515: Insert the longest end of
the .001 pF feedthrough capacitor into the
holes and solder the entire skirt to the chassis.
Do not bridge solder across the insulator.

CAUTION: Do not place any strain on a feedthrough
capacitor when you connect a wire or a lead to them,

Heathkit

Refer to Detail 7-5A and loosely mount the in-
verter heat sink and a #6 solder lug to the
chassis at D as shown. Use a 6-32 x 3/8” black
phillips head screw and a 6-32 nut. Tighten
the nut only finger tight at this time. Be sure
to position the heat sink so all four holes line
up with the four holes in the chassis.

()

() Q501: Refer to Detail 7-5B and use the follow-
ing procedure to mount an MJE171 transistor
(#417-819) to the chassis and heat sink:

1. Apply a thin layer of thermal compound
to each side of a transistor insulator.

2. Align the mounting hole in the transistor
insulator with the holes in the heat sink
and chassis at Q501. Then position the
insulator against the inside of the heat
sink as shown in the Pictorial.

3. Position the bare metal side of the transis-
tor toward the heat sink and insert the
leads into their circuit board holes.

4-40 x 3/8"
BLACK
PHILLIPS HEAD

SCREW@

o

BARE TRANSISTOR

MIELT7] METAL [INSULATOR
TRANSISTOR SIDE )
(#417-819) =

THERMAL
COMPOUND

#4 LOCKWASHER
& N

CAREFULLY BEND

as in the next step. To do so could damage the LEAD TO FIT
ceramic insulation.
() Com.lect and solder the free end of the wire Detail 7-5B
coming from circuit board hole +20 to feed-
through capacitor C514.
O v % % 1 (INCHES) 2 3 4 5 6 i
'f“l’f”l’.’“J?i”I,_LA_!Jn.E.z;!An.'lxl,A_l._l I7L | ) lil lr 1rl"l| lrl.‘]
Orrm:r”I {CIM) ; :[1 'Il ' 15 L !r Ell L 110 1‘1 1[2 13 14 15 18 L
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6-32 x 3/8"
BLACK
PHILLIPS HEAD

SCREw
-
-~

APPLY
78M12 THERMAL
INTEGRATED COMPOUND
CIRCUIT P
(#442-663) /1\/
#6 LOCKWASHER L
6-32 NUT@Y~ /////M
L
Detail 7-5C

(

(

)

)

4. Carefully bend the transistor leads so the
transistor fits flat against the insulator
and align the mounting holes. Use 4-40 x
3/8" black phillips head hardware to se-
cure the transistor to the chassis.

5. Turn the chassis over and solder the
transistor leads to the foil. Cut off the ex-
cess lead lengths.

Q502: Similarly, mount an MJE-181 transistor
(#417-818) and insulator onto the heat sink and
chassis at Q502. Then solder the leads to the
foil and cut off the excess lead lengths.

U502: Refer to Detail 7-5C and use the follow-
ing procedure to mount a 78M12 integrated
circuit (#442-663) to the heat sink and chassis:

1. Apply a thin layer of thermal compound
to the bare metal side of the IC case.

2. Start the leads of the IC into the circuit
board holes at U502. Then line up the
mounting hole in the IC with the corres-
ponding hole in the heat sink.

3. Secure the IC to the heat sink and chassis
with 6-32 x 3/8” black phillips head

4, Turn the chassis over and solder the
leads to the foil. Cut off the excess lead

lengths.

Tighten the hardware at D. Be sure to position
the solder lug as shown in the Pictorial.

Cut a 7/8" length of small black sleeving. Use
this sleeving in the next step.

L501: Cut one lead of the hash filter choke
(#45-98) to 3/4” and the other lead to 1-1/8".
Slide the 7/8" length of sleeving over the 1-1/8"
lead. Then connect and solder this lead to cir-
cuit board hole IN. Position the choke as
shown in the Pictorial. Then connect the 3/4"
lead to feedthrough capacitor C513. Do not sol-
der this connection yet.

Cut a 5/8" length of small black sleeving. Use
this sleeving in the next step.

L502: Cut one lead of a 100 wH choke (#45-96,
brn-blk-brn) to 7/8” and the other lead to 1/2".
Slide the 5/8” length of sleeving over the 7/8”
lead. Then connect and solder this lead to cir-
cuit board hole +12. Position the choke as
shown in the Pictorial. Then connect the 1/2"
lead to feedthrough capacitor C515. Do not sol-
der this connection yet.

C501: Connect the positive (+) marked lead of
a 22 pF electrolytic capacitor to feedthrough
capacitor C513 and the negative (— ) lead to sol-
der lug D. Solder the leads at feedthrough
capacitor C513; but do not solder the lead to the
solder lug yet.

C512: Connect the positive (+) marked lead of
a 22 pF electrolytic capacitor to feedthrough
capacitor C515 and the negative (— ) lead to sol-
der lugD. Solder the leads at both connections.

C516: Refer to inset drawing #2 on the Pictorial
and connect a .05 pF ceramic capacitor from
feedthrough capacitor C513 to the indicated
ground lug on the side of the VCO chassis. Sol-
der the lead only to the ground lug; the other

hardware lead will be soldered later.
0 % o1 3y 1 (INCHES) 2 3 4 5 ]
[eqamyare iz Loy gy Ly b ] il | I B | ] ] L L.
LA e e e e B A T | T S e | - =
(o] 5 1 (Cm) 2 3 - -1 [} 7 -] ° 10 " 12 13 14 18 18 17
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COVER
BOTTOM |
#6 x 3/8"

J HEX HEAD
SHEET METAL
% SCREW

INVERTER
ASSEMBLY

FEEDTHROUGH
CAPACITORS

PICTORIAL 7-6
CIRCUIT BOARD CHECKOUT

Carefully inspect the foil side of the circuit board for
the following most commonly-made errors:

( ) Unsoldered connections. NOTE: There are 15
unused holes in the circuit board.

( ) Poorsolder connections.

( ) Soldetbridges between foil patterns.

( ) Protrudingleads which could touch together.

When you make the following visual checks, refer to
the Pictorial where the part was installed and check
it against the installation instructions.

( ) Check the transistors and ICs for the proper in-
stallation.

(

(
(

)

)
)

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

Check the diodes for proper installation.

Refer to Pictorial 7-6 and use the following pro-
cedure to mount the bottom cover onto the in-
verter assembly:

1.

Position the inverter assembly bottom-
side-up as shown in the Pictorial. Note
the locations of the feedthrough
capacitors.

Position the bottom cover as shown in the
Pictorial. Then use two #6 X 3/8" hex
head sheet metal screws to mount the
cover onto the assembly.

Q501

PICTORIAL 7-7
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INITIAL TESTS

Refer to Pictorial 7-7 for the following steps.

( ) Connect the common ohmmeter lead to the in-
verter chassis.

( ) SettheohmmetertoR X 1000.

Use the positive chmmeter lead to check for the prop-
er readings at the following points:

( ) Inner end of feedthrough capacitor C513. Ap-
proximately 2000 Q2. Check C501, C502, U501,
Ds501.

( ) Inner end of feedthrough capacitor C514. Ap-
proximately 1000 {}. Check U502, C509.

o o %SCREW

= |

INVERTER
ASSEMBLY

PICTORIAL 7-8

TOP |
COVER i #6 x 3/8"
C HEX HEAD
SHEET METAL
<

r g )
INVR.
138V |([J=
o @9
~_
EDTHROU
) o [ ey
_
&)
— 20v =
&)
s @ :
Detail 7-8A

( ) Inner lead of feedthrough capacitor C515. 10
kQ or greater. Check U503, C512.

( ) Check the collector (C) lead of transistor Q501.
2000 {2 to 10 kf}. Check Q501, Q502, C505.

This completes the “Initial Tests” of the inverter as-
sembly. Proceed to “Assembly Continued”.

ASSEMBLY CONTINUED

( ) Refer to Pictorial 7-8 and mount the top cover
to the inverter assembly as shown. Use two
#6 x 3/8" hex head sheet metal screws.

( ) Position the inverter assembly as shown in De-

' tail 7-8A (note the locations of the feedthrough

capacitors). Then apply labels from the label
sheet to the top cover as shown.

This completes the assembly and “Initial Tests” of
your inverter assembly. Set the assembly aside until
it is called for during the assembly of the chassis.
Proceed to “IF Circuit Board".
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IF CIRCUIT BOARD

PARTSLIST

( ) Refer to the Pack Index Sheet and locate Pack

#8. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“IF Circuit Board Parts Pictorial” (Illustration
Booklet, Page 8). Return any part that is packed
in an individual envelope, with the part
number on it, back into its envelope until that

part is called for in a step. Do not throw away P arts Price List.’
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. PartNo.
RESISTORS Resistors (Cont’d)
NOTES: Al 6-471-12 2 4700 (yel-viol-brn)
Al 6-102-12 2 10000 (brn-blk-red)
1. Resistors may be packed in more than one envelope. 21 3132'12 ; :gg(g""gm:':g)
Open all of the resistor envelopes in this pack before A 6-:1332: 12 = 920:33:;_: ed))
you check the resistors against the following Parts List. Al 6-472-12 1 47000 (yelviol-red)
Al 610312 11 10kQ (brm-blk-org)
2.  The following resistors are rated at 1/4-watt and have
a tolerance of 5% (fourth band gold) unless otherwise
noted. 1% is indicated by a brown fifth color band (un-
less they have their values and tolerance printed on
them).
Al 612312 1 12k (bm-red-org)
Al 6-510-12 1 510 (gm-bm-blk) R1154 2: 21 :g_:g : :gngm‘g"‘_'g:g;
A1 6-101-12 7 100 Q (bm-bik-brn) R1105, R1113, -gry-org
R1116 Ri122 | A1 622312 1 22k (red-red-org)
R1123. R1125 Al 6-333-12 1 33k (org-org-org)
FI1128, "l A1 6-184-12 1 180k (brn-gry-yel)
Al 6-221-12 1 2200 (red-red-bm) R1139 At 847412 1 470 1 (yet-viok-yel)
Al 627112 1 2700 (red-viol-bm) R1114 Al 610512 3 1MQ (brn-blk-gm)
Al 6-331-12 3 3304 (org-org-brn) ::: ;: AL o gesaia AT ——
Al 839112 1 3900 (org-wht-bm) R1106 A1 6-1005-12 1 10 M, 1% (bm-blk-blk-grn)

Heathkit

any packing material until you account for all

the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath

CIRCUIT
Comp. No.

R1119,R1127
R1134,R1151
R1104
R1108,R1145
R1117,R1132
R1107
R1103,R1109,
R1111,R1129,
R1137,R1143,
R1146,R1147,
R1148,R1149,
R1152

R1138

R1118

R1136

R1131

R1115

R1133

R1102
R1124, R1141,
R1142

R1153

R1135
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QTY. DESCRIPTION

KEY HEATH
No. PartNo.
CAPACITORS
Ceramic

B1 2178

B1 21-147

Bl 21171

B1  21-140

Bl 21-178

Bl 21-143

B1 21-95
Electrolytic
B2 25925

B2 25931

B2 25883
INDUCTORS
Cl1 401726
C2 45604
C3 52-190

2
1
1
1

S5pF

47 pF

680 pF

.001 wF (1000 pF)

20 .01pF

o ——

.05 uF
A uF

4.7 wF
10 uF
47 uF

7 pH toroid
100 uH choke (brn-blk-brn})
8.83 MHz IF transformer

CIRCUIT
Comp. No.

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. PartNo.
TRANSISTORS — INTEGRATED CIRCUIT (IC)
NOTES:
C1119,C1126 1.  Transistors and integrated circuits may be marked for
C1131 identification in any of the following four ways:
ci1127
cii21 a. Part number.
C1101, C1105,
C1106, C1107, b.  Type number. (On integrated circuits, this refers
C1108,C1111,

C1112,C1113,
C1114,C1115,
C1116,C1117,
C1123,C1124,
C1125,C1129,
C1136, C1137,
C1138,C1139
C1134

C1132

C1133
C1122,C1128
C1135

L1101
L1103
T1101, T1102,
T1103, T1104

only to the numbers; the letters may be different

ormissing.)

c.  Partnumber and type number.

d. Part number with a type number other than the

one listed.

2.  Some of the ICs may be packed in conductive foam. Do
not remove these ICs from the foam until a step directs

you toinstall them.

D1 417-241 1 EL131transistor

D1 417-801 5 MPSA20transistor

D1 417172 3 MPS6521 transistor

D2 417-863 2 MFE131 transistor

D3  442-99 1 CD4016AEIC

MISCELLANEOUS

E1  10-1071 1 50001 (5k£) control

E2 56-20 2 1N295Adiode (red-wht-grn)
85-2685-2 1 IFcircuitboard

E3  206-1332 1 Coilshield

E4  404-641 1  8.83MHzcrystalfilter

E5 432-969 3 5-pinplug

E6 432-1265 3 3-pinplug

E7 434-146 1 Phono socket

E8  434-298 1 14-piniC socket

E9 475-10 3 Femitebead

Q1107
Q1102,Q1108,
Q1109,Q1111,
Q1112
Q1104,Q1105,
Q1106
Q1101,Q1103
ui101

R1144
D1101,D1102

Y1102
P1103,P1105
P1101,P1102,
P1104, P1106,
P1107
S$1101
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STEP-BY-STEP ASSEMBLY

Position the circuit board as shown.

{ ) R1129:10k{) (brn-blk-org).

() R1126:330( (org-org-brn).

() R1132:3300 £} (org-org-red).

( ) R1116:100 (brn-blk-brn).

( ) R1121:3301)(org-org-brn).

() R1123:100% (brn-blk-brn).

() R1125:1001 (brn-blk-brn).

() R1131:22 k() (red-red-org).

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

( ) R1118:15k} (brn-grn-org).

( ) R1117:33001) (org-org-red).

( ) R1137:10kQ (brn-blk-org).

NOTE: The following resistor may
have the value printed on it instead of
the colorcode.

( ) R1135: 10 M1}, 1% (brn-blk-blk-
grn).

() 3/4" white solid wire.

Install the following ferrite beads as
shown in Detail 8-1A. Use 7/8" small
bare wire.

( ) Ferrite bead.

{ ) Ferrite bead.

( ) R1154: 51 Q (grn-brn-blk).
NOTE: Although this compo-
nent may not be shown on your
circuit board, holes are provided
so you can install it at the loca-
tion shown.

-

PICTORIAL 8-1

() R1104: 1500 {2 (brn-grn-red).

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

FERRITE BEAD

[~
@

BARE WIRE

Detail 8-1A

Heathkit

CONTINUE <

(

} R1146: 10 k{2 (brn-blk-org).

(

) R1145:1800 Q (brn-gry-red).

(

) R1149:10k(} (brn-blk-org).

(

) R1151:1000 2 (brn-blk-red).

(

) R1148: 10k (brn-blk-org).

(

) R1115: 33 k() (org-org-org).

) R1113:100 Q (bro-blk-brn).

) R1128:100 Q (bro-blk-brn).

(

) Solder the leads to the foil and

cut off the excess lead lengths.

—

R1112: 330 (2 (org-org-brn).

R1109: 10 k(2 (brn-blk-org).

R1108: 1800 Q) (brn-gry-red).

—

R1102: 470 k1 (yel-viol-yel).
NOTE: Your circuit board may
be marked L1102,

R1105: 100 () (brn-blk-brn).

L1103: 100 pH choke (#45-604,
brn-blk-brn).

—

—

R1107:4700 ) (vel-viol-red).

—

NOTE: Do not install a compo-
nent at this location, which may
be marked 47 K.

R1103: 10 k{} (brn-blk-org).

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

—
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Prepare two 2-pin plugs from a 5-pin
plug as shown.

DISCARD

NOTE: To install the plugs, insert the
short lugs and solder them to the foil.

( )} P1107:2-pin plug.

( )} P1106: 3-pin plug.

( )} P1105:5-pin plug.

( ) P1104:3-pinplug.

( ) P1103:5-pin plug.

( ) P1102:2-pinplug.

( ) P1101:3-pin plug.

( ) 51101: Phono socket. Install the
socket either way. Solder the two
tabs and center lug to the foil. Cut
off the excess lengths.

L0\ \ N\
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NOTE: When you install each of the

{ ) Q1105:MPS6521 (#417-172).
following transistors, position the flat
on the transistor over the outline of the
flat on the circuit board. Then insert () Q1112:MPSA20(#417-801).
the leads into the circuit board holes
and solder them to the foil. Cut off the
excess lead length.

FLAT

{ ) Q1109: MPSA20 (#417-801).

( ) Q1108: MPSAZ0 (#417-801).

( ) Q1111: MPSAZ20 (#417-801).

NOTE: When you install the IC socket
in the following step, be sure the pins
are straight. Insert the pins into the
holes. The index mark on the circuit
board must still be visible after it is in-
stalled. Solder the pins to the foil as
you install each socket and cut off any
excess pin lenghts.

ELAT

() Q1106:MPS6521 (#417-172).

( ) Q1104: MPS6521 (#417-172).

{ ) Q1107:EL131 (#417-241).

NOTE: To install each of the following
transistors, match the tab on the tran-
sistor with the tab outline on the
board. Solder the leads to the foil and
cut off the excess lead lengths. If there
is a shorting wire around the transistor
leads, remove and discard it.

MAY OR MAY NOT
HAVE A SHORTING WIRE

=

( ) Q1103:MFE131 (#417-863).

( ) 14-pinICsocket.

[an

Refer to the Integrated Circuit Installa-
tion on Page 35 and install the follow-
ingIC.

( ) U1101:CD4016AE (#442-99).

( ) Q1101: MFE131 (#417-863).

( ) Q1102:MPSAZ20 (#417-801).

PICTORIAL 8-3
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(

) C1125:.01 pF ceramic.

(

) C1126:5 pF ceramic.

(

) C1123:.01 pF ceramic.

(

) C1124:.01 pF ceramic.

Page 99

( ) C1127:680 pF ceramic.

( ) C1136:.01 puF ceramic.

(

} €©1138:.01 pF ceramic.

(

) C1129:.01 uF ceramic.

(

) C1131:47 pF ceramic.

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

NOTE: When you install electrolyt-
ics, be sure to match the plus (+)
mark on the capacitor with the plus
(+) mark on the circuit board, or
match the negative (—) mark on the
capacitor with the negative (—) mark
on the circuit board.
NEGATIVE
(-)
MARK

POSITIVE
it)

4 OR w7 MARK
T g

) C1128: 10 uF electrolytic.

) C1134:.05 pF ceramic.

) C1132:.1 uF ceramic.

) C1133:4.7 pF electrolytic.

) C1101:.01 uF ceramic.

) L1101: 7 pH toroid (#40-1726).

(

) C1139:.01 pF ceramic.

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

[ ) C1122:10 pF electrolytic.

( ) C1121:.001 pF ceramic.

{ ) C1119:5 pF ceramic.

{ ) C1117:.01 uF ceramic.

() C1115:.01 pF ceramic.

PICTORIAL 8-4

( )} C1116:.01 pwF ceramic.

( )} C1114:.01 puF ceramic.

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

( ) C1113:.01 pF ceramic.

NOTE: Do not install a component at
this location, which may be marked
20.

( ) C1137:.01 uF ceramic.

( ) C1112:.01 uF ceramic.

( ) C1107:.01 uF ceramic.

( ) C1108:.01 pF ceramic.

( ) C1111:.01 wF ceramic.

() C1135: 47 wF electrolytic. Be
sure to install this capacitor with
the positive (or negative) mark as
shown on this Pictorial. NOTE:
Your circuit board may be
marked .01.

—_—
—

C1106: .01 pF ceramic.

—_—
—

C1105: .01 pF ceramic.

( ) Solder the leads to the foil and
cut off the excess lead length.
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( ) R1146: 5000 2 (5kf}) control
(#10-1071). Form the leads to fit
the circuit board holes and posi-
tion the body of the control over
the outline. Solder the lugs to
the foil and cut off the excess
lugs.

NOTE: Mount the following resistors
vertically where this is indicated by
the outlines on the circuit board.

( ) R1133: 180 k{} (brn-gry-yel).

() R1134: 1000 Q(brn-blk-red).

NOTE: DIODES MAY BE SUPPLIED

IN ANY OF THE FOLLOWING SHAPES.
ALWAYS POSITION THE BANDED END
AS SHOWN ON THE CIRCUIT BOARD.

/‘/// %/

BANDED END

( ) D1101: 1IN295A (#56-20).

() D1102: 1N295A (#56-20).

( ) R1124¢: 1 MO (brn-blk-grn).
NOTE: Your circuit board may
be marked 100 K.

( ) R1136: 18 k{2 (brn-gry-org).

( ) R1139:220 0 (red-red-brn).

( ) R1142: 1 MQ (brn-blk-grn).
NOTE: Your circuit board may
be marked 100 K.

( ) R1141:1 MQ (bro-blk-gm).

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

—

Heathkit

[CONTINUE < NN

( ) R1147:10kQ (brn-blk-org).

( ) R1143:10k{ (brn-blk-org).

( ) R1127:470Q (yel-viol-brn).

PICTORIAL 8-5

() R1122:100 £} (brn-blk-brn).

() R1119:470Q (yel-viol-brn).

( ) R1138:12k{}(brn-red-org).

( ) R1152:10k{} (brn-blk-org).

( ) R1114:270Q (red-viol-brn).

() R1111:10k (brn-blk-org).

( ) Ferrite bead. Install it with a 1"
length of bare wire as shown.
FERRITE
BEAD

CUTOFF
RESISTOR

() R1106: 390 £} (org-wht-brn).

() Solder the leads to the foil and
cut off the excess lead lengths.
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NOTE: The following transformers
and filter can only be installed one
way. Solder the lugs and tabs to the
foil and cut off the excess length.

( ) T1104: 8.83 MHz IF transformer
(#52-190).

( ) T1103: 8.83 MHz IF transformer
(#52-190).

( ) T1102: 8.83 MHz IF transformer
(#52-190).

( ) T1101: 8.83 MHz IF transformer
(#52-190).

( ) Coil shield. Solder the tabs to the
foil and cut off any excess tab

length.

NOTE: If you purchased the Model
HWA-5400-2 optional filter, com-
plete Step 1. If you did not purchase
it, complete Step 2.

1. { ) Y1101: Optional filter (#404-
640). This filter may be in-
stalled either way in the circuit
board.

2. () 3/4" bare wire. Solder the wire
to the foil and cut off the excess

7

7=

il

{ ) R1153: Cut one lead of a 1.5 Mf}
(brn-grn-grn) resistor to 1/4" and
the other lead to 3/4". Then form
the leads as shown in Detail 8-
6A and connect the 1/4" lead to
lead coming from the top of re-
sistor R1152 (10 k), brn-blk-
org). Connect the 3/4” lead to the
lead coming from the top of the
nearby ferrite bead (FB). Solder
both connections.

length.
PICTORIAL 8-6
0 Y% 1 3y 1 (INCHES) 2 3 4 5 6 7
[ ya, 28 ) 8em) 718 | ] | ! | [ | . | | s Loty Lo o oo
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NOTE: You may have received either
of two types of 8.83 MHz (#404-641)
crystal filters. If you have received
the large one, complete Step 1. If you
have received the small one, com-
plete Steps 2 and 3.

1. () Y1102: Crystal filter. Do not in- CIRCUIT BOARD CHECKOUT
stall the jumper wire “J”. The ) o
filter may be installed either Carefully inspect the circuit board for
way in the circuit board. Disre- the following condition.

gard any “in"” and “out” mark-

ings on the filter. () Unsoldered connections.

( ) Poorsolderconnections.

( ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

2. ( ) 1" bare wire. Solder the wire to
the foil and cut off the excess

length.

( ) Transistors for the proper instal-
lation.

( ) Diodes for the proper installa-
3. ( ) Y1102: Crystal filter. The filter tion.

may be installed either way in

thecircuit board. ( ) Integrated circuit for the correct
installation.
( ) Electrolytic capacitors for the
correct position of the positive
) (+)lead.
" PICTORIAL 8-7
{ ) Besure youremoved the shorting
wires from transistors Q1101 and
Q1103.
O Y% v 3y 1 (INCHES) 2 3 4 5 6 7
AR AR I T T P S BT S TS B Do | ] L, | P |
preepef— *r— 1. 1t T Tt 1 " | v o T 1 | D I = T T ™ 1 T
0O 3 1 (cwm 2 3 4 s [ 7 8 o 10 " 12 13 14 1 10 3




Heathkirt

Page 103

54 2
\el:F:f
o-E=—) P1105 r*~~ﬁ[| 3 1
NS en s T I3 — ol
T ——J
24| = y
37 ]] O C!DCD. lj\ CIRCUITFBOARD Q—{:p— ""%\_PHOI
P1106 D \
B e e &= Cl
D ﬁ ‘fl‘L [:]? 1 L D
2“ = 2 |
11- 3 .\" 0— — G_H:E 3 L /
) Flas é”mmnt %) <4 —
GEBOC): = PIO3 5
PICTORIAL 8-8
P1103-4. ] '
INITIAL TESTS () % >?10K].50 kQ to 100 k. Check U1101B
NOTE: In the following steps, the setting of your ohm- ( ) P1103-5. 5000 Q to 10 kQ. Check C1132,

meter is indicated in parentheses, “(R x 10K)” for ex-
ample, because meaningful readings cannot be taken
using a single range. Be sure to zero your chmmeter
each time you change its range.

Refer to Pictorial 8-8 for the following steps.

( ) Connect the common ohmmeter lead to a
ground point on the IF circuit board foil. NOTE:
A convenient point is the bare foil at any of the
mounting holes.

Use the positive chmmeter probe to check the IF cir-
cuit board plugs for the following readings. Note that,
as on the previous circuit board, the steps are ab-
breviated.

NOTE: Do not change ohmmeter ranges unless a step
directs you to do so.

L)

( ) P1101-1. 10 k) or greater. Check Q1102,
C1105, C1135. (R x 1000).

( ) P1101-3. Infinity. Check C1108, L1103,
T1101.

( ) P1103-1. 5000 £ to 15 k€. Check U1101C.

( ) P1103-3. 200 k{} or greater. Check U1101A.
(R x 100K).

D1102, U1101B. (R x 1000).

( ) P1104-1. 1000 Q to 2000 €. Check Q1107.
(R x 100).

() P1104-2. 600 Q to 1000 . Check Q1107,
C1138.

( ) P1104-3. 5000 Q to 10 k. Check Q1104,

Q1106. (R X 1000).
( ) P1105-2. Infinity. Check C1121. (R X 10K).

( ) P1105-4. 50 kQ to 100 k. Check C1138,
Q1108, Q1109, Q1111.

( ) P1105-5. 50 kQ to 100 k. Check Q1108,
Q1109,Q1111.

( ) P1106-1. 50 k to 100 k. Check Q1109,
Q1112.

() P1106-2. Infinity. Check Q1112.

( ) P1106-3. 50k to 100 k. Check Q1108.

() P)1107-1. 10 Q or less. Check T1104. (R x
1).

This completes the “Initial Tests” of your IF circuit
board. Set the circuit board aside until it is called
for during the assembly of the chassis.
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BFO CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack

#9. Then remove these parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“BFO Circuit Board Parts Pictorial” (Illustra-
tion Booklet, Page 9). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No. No. PartNo. Comp. No.
Resistors (Cont’d.
RESISTORS ( )
i Al 6-102-12 1 10000 (brn-blk-red) RB26
NOTES: Al 6-152-12 1 15000 (brn-gm-red) R835
. Al 622212 2 22004 (red-red-red) R824, R842
1. Resistors may be packed in more than one envelope. A 6272412 1 27000 (red-viol-red) R836
Open all of the resistor envelopes in this pack before Al 6332-12 4 33000 (org-org-red) RB02, REO05,
you check the resistors against the following Parts List. RB13,R818
Al 610312 14 10K} (brm-bik-org) R801, RB03,
2.  The following resistors are rated at 1/4-watt and have R804, R806,
a tolerance of 5% (fourth band gold) unless otherwise :g?:. gg?g.
noted. R814, RB16,
R819, R821,
A1 6-560-12 1 56} (grn-blu-bik) RB15 RB40, R843
o e i) e Al 615312 2 15k (br-gm-org) R827, RB31
Al 6-181-12 1 180 Q (brn-gry-brn) R825 3 RB17. R829,
Al 6-221-12 1 2200 (red-red-brn) RB32 Al 622312 3 22k0(red-red-org) Fesn
Al 6-331-12 2 330 12 (org-org-brn) R828, R838 - Vi RB41
A1 6-561-12 1 560 0 (gm-blu-brn) R833 AR S 1 4A7id{yalvialong)

any packing material until you account for all
the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath
Parts Price List.”
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KEY HEATH QTY. DESCRIPTION

No. PartNo.

CONTROLS

B1 10-1139 1 1000

B1  10-1141 2 10000 (1kM)

CAPACITORS

Mica

C1  20-183 1 120pF

C1 20-178 1 160pF

c1  20-120 1 220pF

Ceramic

cz2  21-181 2 7.7pF

c2 21-22 1 220pF

c2 21-17 1 270pF

c2 21-171 1 680pF

c3 21-761 10 .01 wF (103) glass

Cz 21-143 1 .05uF

Other Capacitors

C4 25931 1 10 wF electrolytic

c5 317 2  3.2-18 pF ceramic trimmer
(blue screw)

INDUCTORS

D1 40-2075 1 .44 pH coil

D2 40-2064 1 22 uHtoroid

D3 45604 5 100 pH choke (bm-blk-bm)

CIRCUIT
Comp. No.

D808, D811
D801, D802,
D803, D805,
D806, D807,
D812,D813,
D814

D809

D804

Qs01, Q803,
Qs8o06, Q807,
Qs11
Q813
Q814
Q802, Q804,
Q805, Q808,
Q809, Q812

Y801
Y802

P801, P802,
P803, P804

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. PartNo.
DIODES
R823 E1  56-24 2 1N458
R834, RB37 E1  56-56 9 1N4149
E2 56-640 1 Mvz2i10
E1 56-19 1 VR9.1
csi1
cs19 TRANSISTORS
cs12
NOTE: Transistors may be marked for identification in any of
the following four ways:
1.  Partnumber.
Cs17, Cs21 2. Typenumber.
g:g: 3.  Partnumberand type number.
C8o7 4 Part number with a type number other than the
C801, C802 one listed.
€804, C808,
csi13,cs14, | F1 417-801 5 MPSA20
C815,C818,
C823, C824
809 F1 417134 1 MPS6520
F1 417172 1 MPS6521
F1  417-201 6 X29AB29
C803
csi6,C822 | MISCELLANEOUS
85-2686-3 1 BFOcircuitboard
Gi1 2585 1 Spring contact
G2 404-638 1 8.8286 MHz crystal
G2 404-839 1 8.8314MHzcrystal
LBO1 G3 432-969 1 S5-pinplug
LB04 .G4 432-1265 4 3-pinplug
1802, L803,
LB05, LB06,
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STEP-BY-STEP ASSEMBLY

( ) Locate the BFO circuit board and
position it lettered side up as
shown.

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING SHAPES,

NOTE: When you install a diode, al-
ways match the band on the diode
with the band mark on the circuit
board. A DIODE WILL NOT WORK
PROPERLY IF IT IS INSTALLED
BACKWARDS.See Detail 9-1A.

SOLID BODY

.
BANDED END

N
' BL(;‘DSYS COLORED
BAND END

INSIDE
CAUTION: ALWAYS POSITION THE
BANDED END OF A DIODE AS
SHOWN ON THE CIRCUIT BOARD,

If your diode has a solid body, the
band is clearly defined. If your diode
has a glass body, do not mistake the
colored end inside the diode for the
banded end. Look for a band painted
on the outside of the glass.

ALWAYS POSITION THE BANDED END
AS SHOWN ON THE CIRCUIT BOARD,

BANDED END

Detail 9-1A

Install four 100 uH chokes (#45-604,
brn-blk-brn) at the following loca-
tions. Install these chokes the same

( ) D808: 1N458 diode (#56-24).

way as resistors.
{ ) Lsoz2.
( ) Lso7z.

( ) D811:1N458 diode (#56-24).

( ) Lag.
( ) Lsoa.

( ) D813:1N4149 diode (#56-56).

( ) Solder the leads to the foil and

( ) D814:1N4149diode (#56-56).

cut off the excess lead lengths.

l

() D812: 1N4149 diode (#56-56).

The remaining diodes and choke will
be installed later.

( ) Da02:1N4149 diode (#56-56).

( ) D801:1N4149 diode (#56-56).

( ) D803: 1N4149 diode (#56-56).

() D805:1N4149 diode (#56-56).

() D804:VR-9.1 diode (#56-19).

PICTORIAL 9-1

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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( ) R828:330{2(org-org-brn).

(

) R825:180Q (brn-gry-brn).

) R827:15 kQ (brn-grn-org).

) R829:22 k{} (red-red-org).

/

) R831:15 ki) (brn-grn-org).

) R835:1500 ) (brn-grn-red).

) R838: 330 £} (org-org-brn).
NOTE: Your circuit board may
be marked 820.

) R836: 2700 () (red-viol-red).

) R832: 220 () (red-red-brn).

AR

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

PICTORIAL 9-2
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(CONTINUE > .

( ) R824:2200 0 (red-red-red).

( ) R841:47k0 (yel-viol-org).

( ) R839:22 k) (red-red-org).

( ) R840:10k® (brn-blk-org).

( ) R843:10kf} (brn-blk-org).

( ) R833:560% (grn-blu-brn).

() R812:10k (brn-blk-org).

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

The remaining resistors will be in-
stalled later.
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When you install a ceramic trimmer,
align its flat with the flat outline on the
circuit board and insert the pins of the
trimmer into their board holes. Press
the shoulders of the pins against the
board and solder the pin to the foil
when the trimmer is installed.

é@d)

SHOULDER

( ) C816:3.2-18 pF ceramic trimmer.

( ) CB22:3.2-1B pF ceramic trimmer.

NOTE: When you install a vertically
mounted diode, position the banded
end UP and the body of the diode
over the larger circle on the board.

2% __BANDED
< i
up

( ) D806:1N4149 diode (#56-56).

PICTORIAL 9-3

( ) D807:1N4149 diode (#56-56).

Heathkif

(CONTINUE O NI

( ) Cs811:120 pF mica.

NOTE: Mount the following glass
ceramic capacitors vertically. These
capacitors may be installed either
way in the circuit board. Be careful
when you form the leads on these
capacitors so you do not break them.

()} C8s08:.01 uF (103) glass ceramic.

() CB04:.01 pF (103) glass ceramic.

( ) C813:.01 wF (103) glass ceramic.

( ) Cs14:.01 wF (103) glass ceramic.

( ) C823:.01 wF (103) glass ceramic.

( ) C818:.01 pF (103) glass ceramic.

() C801:.01 wF (103) glass ceramic.

( ) C815:.01 uF (103) glass ceramic.

( ) C824:.01 wF (103) glass ceramic.

( ) C802:.01 wF (103) glass ceramic.

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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NOTE: Mount the following resistors
vertically where this is indicated by
the outlines on the circuit board.

() R826: 10001 (brn-blk-red).

( ) R815:56 (2 (grn- blu-blk).

( )} R808: 10k(} (brn-blk-org).

( ) R807:10k( (brn-blk-org).

( ) R813:3300( (org-org-red).

( ) R814:10k{} (brn-blk-org).

( ) R821:10k (brn-blk-org).

( ) R818:3300 (org-org-red).

( ) R816:10k () (brn-blk-org).

( ) R817:22k() (red-red-org).

N\ [/

( ) R819:10kQ (brn-blk-org).

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

PICTO

9-4

Page 109

( ) R822:1008 (brn-blk-brn).

( ) R842:22001 (red-red-red).

( ) R803:10k (brn-blk-org).

( ) R806:10k {2 (brn-blk-org).

( ) R805:3300 () (org-org-red).

( ) R802:33001} (org-org-red).

( ) R804:10k{) (brn-blk-org).

( ) R801:10k ) (brn-blk-org).

( ) R811:10k Q) (brn-blk-org).

NOTE: When you install electrolytics,
be sure to match the plus (+) mark on
the capacitor with the plus (+) mark
on the circuit board, er match the
minus ( — ) mark on the capacitor with
minus mark on the circuit board.

NEGATIVE
(=]

POSITIVE
[

32> MARK

it 1 "F_—..-""

( ) C803:10 uF electrolytic.

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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NOTE: When you install a transistor
in each of the following steps, align its
flat with the flat on the board. Insert
the leads into their correct holes. Posi-
tion the transistor 1/4" above the
board. Then solder the leads to the foil
and cut off the excess lead lengths.

FLAT
OR

FLAT
( ) Q813: MPS6520  transistor
(#417-134).
( ) Q814: MPS6521 transistor
(#417-172).

( ) Q804:X29A829 transistor (#417-
201).

( ) Q802:X29A829 transistor (#417-
201).

( ) QB805:X29A829 transistor (#417-
201).

URRRN
NN

( ) Q808:X29A829 transistor (#417-
201).

( ) QB12:X20AB829 transistor (#417-
201).

() QB09: X29A829 transistor (#417-
201).

| [ LS

( ) Q811: MPSAZ20 transistor (#417-
801).

3

( ) Q806: MPSAZ20 transistor (#417-
801).

| /

( ) Q807: MPSA20 transistor (#417-
801).

( ) QB801: MPSA20 transistor (#417-
801).

PICTORIAL 9-5

() Q803: MPSAZ20 transistor (#417-
801).

Heathkift

CONTINUE <

( ) Dsog: MU2110 diode (#56-640).
Align the flat on the diode with
the flat on the board. Insert the
leads into their correct holes. Po-
sition the diode 1/4" above the
board. Then solder the leads to
the foil and cut off the excess lead

lengths.

FLAT

When you install a control, bend its
pins straight down, align the body of
the control with the wide space.on the
board and push the pins in their holes
with the control tight against the
board. Solder the pins to the foil and
cut off the excess lead lengths.

ﬁ BODY

PINS DOWN:

WIDE
SPACE

) RB23: 1008} control.

) C817:7.7 pF ceramic.

) R834:1000 (1k} control.

) C821:7.7 pF ceramic.

) R837:100012 (1k) control.

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




NOTE: Solder the pins or leads of each

part as it is installed in this Pictorial.
Then cut off any excess pin or lead

ol conTINUE I

( ) C807: 680 pF ceramic.
( ) L801: .44 uH coil (#40-2075). In- /
sert the pins of the coil into their R
holes and push the coil tight S () C805:220pF ceramic.
against the board. The coil will
only fit one way.

( ) CB806: 270 pF ceramic.

( ) C809:.05 wF ceramic.

( ) L805: 100 pH choke (#45-604,
brn-blk-brn).

When you install a crystal, push it
tight against the board. Then solder
the three leads to the foil.

( ) C812:220pF mica.

( ) L804: 22 pH toroid coil (#40-
2064). Position the coil against
the board.

{ ) Y801:8.8286 MHz crystal (#404-
638).

AN

( ) C819:160 pF mica.

( ) YB02:8.8314 MHz crystal (#404-
639).

PICTORIAL 9-6
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STarT ol

( ) Locate two 3-pin plugs and cut
off and discard one pin from
each plug. i

1
q

D AR
A ISCARD

U

i
[
I

c

T

When you install a plug, push its short
pins all-the-way into the board holes.
Then solder the pins to the foil.

( ) P801:2-pinplug.

( ) P802:2-pinplug.

( ) P803:3-pinplug.

( ) P804: 3-pin plug.

( ) P805:5-pinplug.

/] A\

PICTORIAL9-7

Heathkif

I[ ) Turn the circuit board over and

solder the spring contact to the
foil at the indicated location.
Hold the spring clip with pliers
so you do not burn your fingers.

CONTACT™

WITH EDGE

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

{ ) Unsoldered connections.
( ) Poorsolderconnections.

( ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

( ) Transistors for the proper type
and installation.

{ ) Electrolytic capacitor for the cor-
rect position of the positive (+)
lead.

( ) Diodes for proper type and posi-
tion of the banded end.
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Use the positive chmmeter probe to check the BFO
circuit board plugs for the following readings. Note
that, as on previous circuit boards, the steps are ab-

breviated.
H P80l .
NOTE: Do not change ohmmeter ranges unless a step
f (:} P802 directs you todo so.

— ( ) Ps01-2. 2000 @ to 3000 ). Check CB805
cmcu?r BOARD through C808. (R x 1000).

( ) P802-2. Approximately 50 ). Check C805
through C808. (R x 10).

( ) P803-1. 50 k2 to 100 k2. Check C802, D804,
Q808. (R x 10k).

( ) P803-2. 50k{2to 100 k2. Check C815, D812.

( ) P803-3. Approximately 3000 2. Check Q808.

(R x 1000).
PICTORIAL 9-8
( ) P804-1. Approximately 7000 2. Check Q805,
Q809.
INITIAL TESTS +( ) P804-2. Approximately 100 k(). Check Q805.
(R x 10k).

NOTE: In the following steps, the setting of your ohm-
meter is indicated in parentheses, “(R x 10k)” for ex- ( ) P804-3. Approximately 70 k(). Check C824,

ample, because meaningful readings cannot be taken Q806, QB809.

using a single range. Be sure to zero your ohmmeter

each time you change its range. ( ) P805-1. Approximately 80 k). Check Q803.

Refer to Pictorial 9-8 for the following steps. ( ) P805-2. Approximately 80 k2. Check Q801.

( ) Setthe controls on the circuit board to the cen- ( ) P805-3. 200 k) to 300 kf). Check Q811,
ters of their rotation. D806, D807, C803.

( ) Connect the common ohmmeter lead to the ( ) P805-4 & 5. 200 kS to 300 k(). Check Q811,
spring contact on the foil side of the circuit - D806, D807, C803.
board.

This completes the “Initial Tests” of your BFO cir-
cuit board. Set the circuit board aside until it is
called for during the assembly of the chassis. Pro-
ceed to “Controller Circuit Board.”
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CONTROLLER CIRCUIT BOARD

(

PARTSLIST

) Refer to the Pack Index Sheet and locate Pack
#10. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“Controller Circuit Board Parts Pictorial” (II-
lustration Booklet, Page 9). Return any part that
is packed in an individual envelope, with the
part number on it, back into its envelope until

Heathkit

away any packing material until you account
forall the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacment Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath

. Parts Price List.”
that part is called for in a step. Do not throw 18
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
Resistors (Cont'd.)
RESISTORS
Al 6-222-12 6 22000 (red-red-red)

NOTES:

1.  Resistors may be packed in more than one envelope. A1 6-392112 2 390041 (org-wht-red)
Open all of the resistor envelopes in this pack before Al 647212 10 47004} (yel-viol-red)
you check the resistors against the following Parts List.

2.  The following resistors are rated at 1/4-watt and have _

a tolerance of 5% (fourth band gold) unless otherwise Al 6562-12 4 56000 (gm-blu-red)
noted.
A1 6-682-12 2 68001 (blu-gry-red)

Al 6-101-12 3 1004 (brn-bik-brn) R714,R755, Al 6-822-12 2 82000(gry-red-red)

R764 A1 6-103-12 13 10kQ (brn-blk-org)

Al 6-151-12 4 150 Q (brn-gm-brn) R706, R718,

R724, R771
Al 6-271-12 3 2700 (red-viol-brn) R705, R744,
R768

Al 6-331-12 2 3300 (org-org-brn) R704, R767

Al 6-471-12 1 4700 (yel-viol-brn) R756

Al 6-561-12 2 5600 (grn-blu-brn) R762, R763 Al 6-223-12 4 22k (red-red-org)

Al 6-102-12 4 1000 (brn-bik-red) R731, R736,

R742, R748 Al 6-473-12 2 47k (yel-viol-org)

CIRCUIT

Comp. No.

R716,R722,
R727,R733,
R738,R749
R753, R754
R707, R708,
R715,R719,
R725, R729,
R735,R741,
R758, R769
R702, R751,
R752, R765
R703, R766
R709,R711
R701,R712,
R713,R717,
R723, R732,
R737, R743,
R745, R746,
R747,R759,
R761
R728,R734,
R739, R757
R721,R726
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KEY HEATH QTY. DESCRIPTION
No. Part No.

CAPACITORS

Mica

Bl  20-139 4 330pF

Ceramic

B2 21-742 1 22pF

B2 217 3 33pF

B2 21-140 5 .001 wF (1000 pF)

B2 21-176 1 .01pF

B2 21-143 13 .05pF
Electrolytic

B3 25-922 3 .68uF

25-925 1 47puF

B3 25-880 1 10pF

B3 25-927 2 22uF

B3 25905 1 470pF

Mylar

BS 2768 1 .0033 puF (3300 pF)
B5 27-147 2 .0056 uF (5600 pF)
B5 27-129 2 .047uF

Bs 27-161 1 01uF

B 27-221 2 .22pF(220r224)
B8 27-220 4 47 uF (47 or474)
Trimmers
B7 31-1 1 3.2-18 pF (blue screw)
B7 31-85 1 5-25pF (violet screw)

CIRCUIT
Comp. No.

D709
D702, D704,
D706, D708,
D711
D701

Q719
Q703, Q704,
Q705, Q7086,
Q707,Q708,
Q709,Q711,
Q712,Q713,
Q714,Q715,
Q716,Q717
Q701,Q702,
Q718
U704, U707,
U713
U702
U711
U709
u7o1
U706
u7os
U703, U705,
uri2
U710

CIRCUIT KEY HEATH  QTY. DESCRIPTION
Comp. No. No. Part No.
DIODES
C1  57-65 1 1N4002
C1 56-56 5 1N4149
C703, C704,
C743,C744 C2 56-648 1 MVI09
TRANSISTORS — INTEGRATED CIRCUITS
(ICs)
c41
C727,C728,
c729 NOTES:
C7086, C707,
C717,C719, 1.  Transistors and integrated circuits may be marked for
C745 identification in any of the following four ways:
C746
g?,?; g;g? a.  Partnumber.
0726‘ 0735' b.  Type number. (On integrated circuits, this refers
C742,C748, only to the numbers; the letters may be different
C749,C751, or missing.)
C752,C753, c. Part number and type number.
C754 d.  Part number with a type number other than the
- one listed.
2. Some of the ICs may be packed in conductive foam. Do
not remove these ICs from the foam until a step directs
C734,C738, you to install them.
C747
Cc733 D1 417-154 1 2N2369transistor
C737 D2 417-801 14 MPSA20transistor
C731,C732
C736
D2 417172 3 MPS6521 transistor
C714
C709,C712 D3 44239 3 LM301ANIC
C723,C725 .
C713 D3  443-703 1 MC14001CPIC
C708,C711 D3  443-712 1 MC14025ALIC
C716,C718, D3  443-713 1 MC14028I1C
C722,C724 D3  443-730 1 74L874I1C
D3  443-799 1 74LS157IC
D3  443-887 1 40231C
D3  443-1030 3 MC1451451C
D3  444-94 1 MK3875IC
C702
C739
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
CONNECTORS — SOCKETS Connectors — Sockets (Cont’d)
E1 432121 7 Circuitboard pin E9  434-209 2 16-piniICsockst
(includes one extra) E9  434-310 3 18-piniC socket
E2 432-134 3 Wiresocket (includes 1 extra)
E3  432-865 2 3-pinsocketshell
E4  432-866 19 Small spring connector MISCELLANEOUS
(includes one extra)
E5  432-969 4 5-pinplug
E6 432-970 1 5-pinsocketshell F1 45-604 2 100 pHchoke (brn-blk-brn)  L701,L702
E7  432-1030 4  2-pinsocketshell 85-2655-3 1 Controller circuitboard
E8  432-1265 1 3-pinplug F2  404-645 1 10MHzcrystal (10,000kHz) Y702
E9  434-230 3 8-pinlC socket F3 404837 1 8.04MHzcrystal Y701
E9 434-253 1 40-pinIC socket F4 412632 3 NLS5076ALED D703, D705,
E9 434-208 4  14-piniC socket D707
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STEP-BY-STEP ASSEMBLY

( ) Position the controller circuit
board printed side up as shown.
IMPORTANT: This circuit board
has foil on both sides. DO NOT
solder to the foil on the printed
(component) side of the board.

IDENTIFICATION

NOTE: Only a portion of the circuit
board is shown in some Pictorials. The
small “Identification Drawing’' at the
top of the page shows the area of the
board to be assembled.

DRAWING
PART

NUMBER ~U

7

NOTE: When you install a diode, al-
ways align its banded end with the
band on the board. See Detail 10-1A.

2

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

() D706:1N4149diode (#56-56).

( ) D708: 1N4149 diode (#56-56).

() D704:1N4149 diode (#56-56).

( ) L702: 100 pH choke (#45-604,
brn-blk-brn).

NOTE: The leads of the following
diode are quite short. Since the cir-
cuit board holes are plated through,
however, the solder should wick into
the hole for a good solder connection.

-

( ) D701: MV109 diode (#56-648).
Solder the leads to the foil when
you install it. Check the leads to
make sure they are well sol-
dered.

RIDGE
N

MARKED END

() L701: 100 pH choke (#45-604,
brn-blk-brn).

( ) D702: 1N4149 diode (#56-56).

( ) D709: 1N4002 diode (#57-65).

( ) D711:1N4149 diode (#56-56).

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

PICTORIAL 10-1

AN OGO~ P

a,

Ne NN

rave Na

NOTE: DIODES MAY BE SUPPLIED

IN ANY OF THE FOLLOWING SHAPES.

BANDED END

Detail 10-1A

[CONTINUE |

NOTE: When you install an IC socket,
be sure the index mark is still visible
after the socket is installed. Then sol-

der the pins to the foil.
NOTCH

18-pin IC sockets at U712 and
U705.

Position an 18-pin socket as
shown below (note the location
of the notch). Then grasp pin 16
of the socket with long-nose
pliers and pull the pin all the
way out of the socket. The pin
will notbeused. . ., i

W "f
i

H
Vi

1
IN 16

N
I

P
[L’E:iﬁ.[‘:ﬂ-i-,_

NOTCH
Install the modified socket at
U703. Be sure to match the notch
on this socket with the index
mark on the circuit board.

—

—~

16-pin IC sockets at U706 and
U709.

—_
—

14-pin IC sockets at U711, U702,
U708, and U701.

8-pin IC sockets at U713, U707,
and U704.

—

40 pin IC socket at U710.
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IDE

NTIFICATION
DRAWING

PART

NOTE: All the resistors on this circuit
board are mounted vertically. Solder
the longer lead first. Then straighten
the resistor, solder the other lead, and
cut off the excess lead lengths.

{ ) R751:5600 (grn-blu-red).

NUMBER\

Heathkift

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

@ .
( ) R768:270 (red-viol-brn).

+[ ) R736:1000 ) (brn-blk-red).

( ) R766:6800 ( (blu-gry-red).

( ) R752:5600() (grn-blu-red).

{ ) R737:10k (brn-blk-org).

( ) R771:1508 (brn-grn-brn).

( ) R769:4700 (}(yel-viol-red).

( ) R767:330() (org-org-brn).

( ) R765:5600 ) (grn-blu-red).

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

() R757:22k(} (red-red-org).

( ) R702:56001 (grn-blu-red).

( ) R704:330(} (org-org-brn).

( ) R706:150% (brn-grn-brn).

() R701:10k® (brn-blk-org).

( ) R703:6800 Q (blu-gry-red).

() R705:2708) (red-viol-brn).

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

PICTORIAL 10-2

() R759:10 k2 (brn-blk-org).

() R756:470 (yel-viol-brn).

( ) R743:10k<} (brn-blk-org).

( ) R707:4700 () (yel-viol-red).

( ) R731:1000 £} (brn-blk-red).

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

( ) R708:4700() (yel-viol-red).

( ) R732:10k (brn-blk-org).

( ) R727:22001 (red-red-red).

( ) R719:4700 (2 (yel-vial-red).

( ) R717:10k€} (brn-blk-org).

—_—
—

R721:47 kf) (yel-viol-org).

—_—
—

R725: 4700 £)(yel-viol-red).

—
—

R723: 10 k{1 (brn-blk-org).

R716:2200 £} (red-red-red).

( ) R718:150%) (brn-grn-brn).

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

IDENTIFICATION
DRAWING

in this area of the circuit board.

( )} R755:100% (brn-blk-brn).

() R734:22k0 (red-red-org).

() R735:4700 8 (yel-viol-red).

( ) R733:22000 (red-red-red).

() R758:4700( (yel-viol-red).

( ) R761:10k02 (brn-blk-org).

( ) R741:4700( (yel-viol-red).

() R709:8200 0 (gry-red-red).

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

( ) R712:10kf (brn-blk-org).
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The steps performed in this Pictorial are

CONTINUE < I

{ ) R753:39009 (org-wht-red).

( ) R754:3900 (org-wht-red).

( ) R762:560{) (grn-blu-brn).

( ) R764:100Q (brn-blk-brn).

( ) R763:560% (grn-blu-brn).

() R739:22kQ} (red-red-org).

( ) R738:22004) (red-red-red).

( ) R742:10004 (brn-blk-red).

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

() R714:100 (brn-blk-brn).

() R711:8200 (gry-red-red).

() R713:10k (brn-blk-org).

( ) R729:4700 (yel-viol-red).

( ) R728:22k0 (red-red-org).

( ) R744:2700 (red-viol-brn).
|

( ) R715:4700 4 (yel-viol-red).

[ ) R746:10k(} (brn-blk-org).

[ ) R745:10kf} (brn-blk-org).

( ) R726:47kQ (yel-viol-org).

( ) R722:2200 0 (red-red-red).

( ) R747:10k (brn-blk-org).

( ) R748:1000(} (brn-blk-red).

( ) R724:150 Q) (brn-grn-brn).

( ) R749:22001) (red-red-red).

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

PICTORIAL 10-3

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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When you install a circuit board pin or
a wire socket, push the proper end
into the board hole until the ridge is
tight against the board. Then solder it

to the foil.
WIRE SOCKET
-
PO INTED
-
END RIDGE
/

FOIL SGLDER

- m e Em Em E e e o owm = = -

n  STOP
RIDGE SOLDER
1

== P

FOIL SIDE OF
CIRCUIT BOARD

( ) Circuitboard pinatN.

( ) Circuitboard pinatB.

When you install an LED, align its flat
with the flat outline on the board and
insert the leads so the LED is 1/8"
above the circuit board. Then solder
the leads to the foil and cut off the
excess lead lengths.

( ) D705: NLS5076A LED (#412-
632).

( ) D707: NLS5076A LED (#412-
632).

( ) D703: NLS5076A LED (#412-
632).

( ) Twowiresocketsat].

( ) Circuitboard pinat 13.8.

{ ) Circuitboard pin at #2.

( ) Circuitboard pinat@1.

( ) Circuitboard pinat A.

PICTORIAL 10-4
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When you install a transistor, align its
flat or tab with the flat or tab outline on
the circuit board and insert the trans-
istor leads in their correct holes. Posi-
tion the transistor 1/4” above the board
and solder the leads to the foil. Then
cut off the excess lead lengths. See De-
tail 10-5A.

FLAT

() Q712: MPSA20 transistor (#417-
801).

Detail 10-5A

( ) Q713: MPSA20 transistor (#417-
801).

( ) Q719: 2N2369 transistor (#417-
154).

( ) Q718: MPS6521 transistor
(#417-172).

{ ) Q714: MPSAZ0 transistor (#417-
801).

( ) Q715: MPSAZ20 transistor (#417-
801).

() Q708: MPSAZ20 transistor (#417-
801).

() Q707: MPSAZ20 transistor (#417-
801).

() Q709: MPSAZ20 transistor (#417-
801).

( ) Q711: MPSAZ20 transistor (#417-
801).

{ ) Q717: MPSAZ20 transistor (#417-
801).

() Q716: MPSAZ20 transistar (#417-
801).

( ) Q702: MPS6521 transistor
(#417-172),

( ) Q701: MPS6521 transistor
(#417-172).

( ) Q704: MPSAZ20 transistor (#417-
801).

( ) Q706: MPSA20 transistor (#417-
801).

( ) Q703: MPSAZ20 transistor (#417-
801).

( )} Q705: MPSAZ0 transistor (#417-
801).

PICTORIAL 10-5
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Heathkit

() C729:33 pF ceramic.

( )} C748:.05 uF ceramic.

( ) C749:.05 uF ceramic.

( ) C742:.05 pF ceramic.

( ) C751:.05 pF ceramic.

( ) C752:.05 pF ceramic.

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

e
EIRNIRE

{ ) C753:.05 uF ceramic.

()} C706:.001 wF ceramic.

( ) C705:.05 wF ceramic.

( ) C704:330 pF mica.

( ) C703:330pF mica.

( ) C701:.05 pF ceramic.

¥

/

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

T2 7
@4

> —3

= e

( ) C722:.47 uF (n47 or474) Mylar.

( ) C724:.47 pF (n47 or474) Mylar.

( ) C745:.001 pF ceramic.

( ) C743:330pF mica.

4

( ) C744:330pF mica.

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

( ) C754:.05 pF ceramic.

NOTE: When you install a trimmer
capacitor, align its flat end with the
flat on the board. Push the trimmer
tight against the board and solder its
leads to the foil.

( ) C739: 5-25 pF trimmer (violet
screw).

( ) C741: 22 pF ceramic. Mount this
capacitor 1/8" above the circuit
board so you can gain access to
the leads later.

() C708:.22 wF (n22 or 224) Mylar.

( ) C727:33pF ceramic.

( ) C711:.22 pF (n22 or 224) Mylar.

[ ) C702: 3.2-18 pF trimmer (blue
screw).

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

PICTORIAL 10-6
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The steps performed in this Pictorial are
in this area of the circuit board. E——
PART
NUMBER ——___|
IDENTIFICATION ///
DRAWING /A
OR match the negative (—) mark on
the capacitor with the negative (—)

= / mark on the circuit board.
% ° % NEGATIVE
° -)

() C723:.047 pF Mylar.

NOTE: When you install electrolytic
capacitors, always match the positive
(+) mark on the capacitor with the
positive ( +) mark on the circuit board

START @ MARK POSITIVE
(4
( ) C726:.05 pwF ceramic. y

( ) C725:.047 pF Mylar.
() C732:22 pF electrolytic.

( ) C716:.47 uF (uF or 474) Mylar.

( ) C721:.05 wF ceramic.

( ) C728:33 pF ceramic.

() C719:.001 uF ceramic.

( ) C717:.001 pF ceramic.

( ) C733:4.7 wF electrolytic.

( ) C718: .47 pF(p47 or 474) Mylar.

() C714:.0033 pF Mylar.

{ ) 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.

() C709:.0056 uF Mylar.
( ) C715:.05 wF ceramic.

( ) C712:.0056 pF Mylar.

( ) C707:.001 pF ceramic.

( ) C713:.01 pF Mylar.

( ) C731:22 pF electrolytic.

—

( ) G746:.01 uF ceramic.

( ) C737:10 wF electrolytic.

( ) C735:.05 pF ceramic.
( ) C734:.68 pF electrolytic.

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

( ) C738:.68 uF electrolytic.

b

( ) C747:.68 uF electrolytic.

f, —
)

Q
Do g B

PICTORIAL 10-7

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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Solder the leads or pins to the foil as
you install each part in this Pictorial.
Then cut off any excess lead lengths.

() Y702: 10 MHz crystal (#404-

645). Solder a 1” small bare wire
to the side of the crystal body \ICFD
and to the foil at the center hole
on the crystal outline on the cir- o
cuit board. Use only enough heat
to insure a good solder connec-

tion.

SOLDER
1" BARE WIRE
TO BODY
AND FOIL

CENTER HOLE

When you install a plug, insert its
shorter pins all the way into the board
holes before you solder them to the
foil.

( ) P701:5-pin plug.

{ ) P703:3-pin plug.

{ ) P702: Three 5-pin plugs. "

( ) C736:470 uF electrolytic. Be sure
to observe the correct polarity.

( ) Y701: 8.04 MHz crystal (#404-

637).
————
PICTORIAL 10-8
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CAUTION: Once you have removed

the foam pad from a protected IC, DO
NOT let go of the IC until it is installed
in its socket.

NOTE: When you install an integrated
circuit, position the pin 1 end of the
integrated circuit at the index mark
end of the outline printed on the cir-
cuit board. Then insert the integrated
circuit pins into their corresponding
socket holes and press the integrated
circuit down into the socket. Refer to
Detail 10-9A to identify the pin 1 end
of an integrated circuit.

( )} U713:LM301ANIC(#442-39).

(

—

U712: MC145145 IC (#443-
1030).

—
—

U711: MC14025AL IC (#443-
712).

( ) U702: MC14001CP IC (#443-
703).

( ) U708:4023IC(#443-887).

( ) U707:LM301ANIC (#442-39).

() U706:74LS157 IC (#443-799).

( ) U705:MC145145IC (443-1030).

( ) U704:LM301ANIC (442-39).

() U701:74LS74 IC (#443-730).

( ) U703: MC145145 IC (#443-
1030).

() U709:MC14028IC(#443-713).

( ) U710:MK3875 IC (#444-94).

SMALL
INDENTATION

PIN 1 PIN 1 PIN 1

ﬂmc:r RATES .. /,%

g‘ﬁﬁf %ﬂ B

PIN 1 PiN1

TN oSS

PICTORIAL 10-9

Detail 10-9A
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Refer to Pictorial 10-10 (Illustration Booklet, Page
10) for the following steps.

( ) Locate the 5-1/2" 3-wire cable (yellow, green,
and blue wires) set aside earlier. Then refer
to Detail 10-10A Part A (Illustration Booklet,
Page 11) and prepare this cable group as fol-
lows:

1. Separate the wires at each end of the cable
for 3/4".

2. Remove 1/8” of insulation from each wire at
one end and 1/4" of insulation from each wire
at the other end of the cable.

3. Tightly twist the fine wire strands at each

wire end and melt a small amount of solder
onto these ends to hold the strands together.

( ) Install a small spring connector on the end of
each wire at the end of the cable where you re-
moved 1/8" of insulation.

( ) Locate a 3-pin socket shell. Then insert the
spring connectors on the end of the prepared
cable into this socket shell as follows:

Blue wire into hole 1.
Green wire into hole 2.
Yellow wire into hole 3.
( ) Setthiscableaside temporarily.
( ) Locate the 5-1/2” 3-wire cable (violet, gray, and

white wires) set aside earlier. Then refer to Part
B of Detail 10-10A and prepare this cable group

as follows:

1. Separate and prepare the wire ends as
you did before.

2. Install small spring connectors on the
wires at the end of the cable with 1/8"
of insulation removed.

{ ) Locate a 3-pin socket shell. Then insert the
spring connectors on the end of the prepared
cable into this socket shell as follows:

White wire into hole 1.
Gray wire into hole 2.

Violet wire into hole 3.

( ) Locate a 5-pin socket shell and label it “P805".
Then refer to Part C of Detail 10-10A and use the
8" 4-wire cable (black, brown, red, and orange
wires) to prepare this cable as shown. Use the
same procedure as you did for the 3-wire ca-

bles.
Connect the free end of the 4-wire cable to the control-

ler circuit board as follows. Solder each wire to the
foil as you connect it and cut off any excess wire ends.

( ) BlackwiretoholeD.

( ) BrownwiretoholeE.

[. ) Red wiretoholeC.

( ) OrangewiretoholeF.

Connect and solder the free end of the blue-green-yel-
low cable to the controller circuit board at U14 as fol-
lows:

( ) Bluewiretoholel.

( ) GreenwiretoholeG.

() YellowwiretoholeO.

Connect and solder the free end of the white-gray-vio-
let cable to the controller circuit board at U15 as fol-
lows:

( ) Whitewiretoholel.

( ) GraywiretoholeG.

() VioletwiretoholeO.

O v 3 1 (INCHES) 2 3 4 s 6 7
[oja e 7] ] ! e e il [ P T | L
frteyrrery T T T . T T i T T T T+ 1 T 1 J |
0 5 1 o(@cm 2 3 a 5 5 7 [} 10 LR} 12 13 14 18 18 17
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CUT TO INDICATED LENGTH
1[21: 1!2“
1’4“ liqu
BLACK il
SHIELDED CABLE

o ey

Detail 10-11A

Refer to Pictorial 10-11 (Illustration Booklet, Page 12)
for the following steps.

( ) Refer to Detail 10-11A and prepare the follow-
ing lengths of black shielded cable:

5" 9-1/2"
4-1/2" 7"
7-1/2" 7

4"

( ) Cut1/8" from the leads at one end of the 4-1/2"
shielded cable. Then install small spring con-
nectors on this end of the cable.

( ) Locate a 2-pin socket shell and label it “P102”.
Then insert the spring connectors on the pre-
pared shielded cable into this socket shell as
follows:

Inner lead into hole 1.
Shield wires into hole 2.
( ) Cut1/8" from the leads at one end of the 7-1/2"

cable. Then install small spring connectors on
this end of the cable.

Locate a 2-pin socket shell and label it “P105".
Then insert the spring connectors on the pre-
pared shielded cable into this socket shell as
follows:

Inner lead into hole 1.

Shield wires into hole 2.

Install small spring connectors on one end of
the 9-1/2" shielded cable. Use the same proce-
dure as before.

Locate a 2-pin socket shell and label it “P107”.
Then insert the spring connectors on the pre-
pared shielded cable into this socket shell as
follows:

Inner lead into hole 1.

Shield wires into hole 2.

Install small spring connectors on one end of
one of the 7" shielded cables.

Locate a 2-pin socket shell and label it “P101".
Then insert the spring connectors on the pre-
pared shielded cable into this socket shell as
follows:

Inner lead into hole 1.

Shield wires into hole 2.



Page 128

Heathkit

NOTE: When you solder wires to the foil side (not the
printed side) of a circuit board, as in the following
steps, keep the insulation 1/8” away from the circuit
board to be sure you obtain a good solder connection.

( ) Position the controller circuit board foil-side-
up as shown in the Pictorial.

Connect one end of the prepared cables to the circuit
board as follows. Solder each wire or lead to the foil
as you connect it and cut off any excess lead length
from the printed side of the circuit board. NOTE: The
holes are labeled on the printed side of the circuit
board.

( ) Innerlead atone end of the 5" cable to hole J and
the shield wires to hole K.

( ) Innerlead of the 4-1/2" cable (with socket P102)
to hole G and the shield wires to hole H.

( ) Inner lead of the 7-1/2" cable (with socket
P105) to hole R and the shield wires to hole
S. Use 1/4" of small black sleeving on the
shield wires.

( ) Icner lead at one end of the 4" cable to hole
L and the shield wires to hole M.

( ) Inner lead of the 9-1/2" cable (with socket
P107) to hole V and the shield wires to hole
W. Use 1/4” of small black sleeving on the
shield wires.

( ) Inner lead at one end of the 7" cable (without
a socket) to hole P and the shield wires to hole
Q.

( ) Inner lead of the 7" cable (with socket P101)
to hole T and the shield wires to hole U.

( ) Prepare a 5/8" small white-violet solid wire.
Only remove 1/8" of insulation from the ends
of this wire. Then solder the wire between the
indicated foils on the bottom of the circuit

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions:

( ) Unsoldered connections.

( ) Poorsolder connections.

( ) Solderbridges between foil patterns.

( ) Protrudingleads which could touch together.

( ) Diodes for the proper type and correct position
of the banded end.

( ) Transistors and integrated circuits for the prop-
er type and installation.

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

INITIAL TESTS

NOTE: In the following steps, the setting of your ohm-
meter is indicated in parentheses, “(R x 10K)” for ex-
ample, because meaningful readings cannot be taken
using a single range. Be sure to zero your ohmmeter
each time you change its range.

Refer to Pictorial 10-12 for the following steps.

( ) Connect the common ohmmeter lead to a
ground point on the controller circuit board
foil. NOTE: A convenient point is a foil pad at
one of the corner circuit board mounting holes.

board.
[o] Yo Y ¥ 1 (INCHES) 2 3
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PICTORIAL 10-12

Use the positive chmmeter probe to check the con-
troller circuit board plugs and pins for the following
readings. Note that, as on the previous circuit
boards, the steps are abbreviated.

NOTE: Do not change ohmmeter ranges unless a step
directs you to do so.

() Circuit board pin A.
D701. (R X 10K).

Infinity. Check C701,

( ) Circuit board pin B.
U702A.

50 k2 to 100 k). Check

( ) Circuit board pin N. 5000 () to 10 k2. Check
U706. (R X 1000).

( ) Circuit board pin 1. Approximately 2000 Q.
Check Q703.

( ) Circuit board pin ®. Approximately 2000 {Q.
Check Q705.

( ) Circuit board pin +13.8. 10 kQ or greater.
Check C737,C738, D709, D711.

() P703-1&2. 3000 ) to 4000 . Check U715,
C747, the +5V source.

( ) P701-2. 8000 to 10 kQ. Check U710.

.( ) P701-3.

8000 £} to 10 k). Check U710.
( ) P701-4. 4000 Q to 10 k. Check Q7186,
bypass capacitors C748 through C754.

( ) P701-5. 8 k{ to 20 k. Check 12V DC con-
nections (see the Schematic).

( ) P702-1 through 15. Make sure none of these
pins are shorted to ground. The average read-
ings on these pins should be near 10 k). If
the ohmmeter indicates a short circuit, care-
fully check the circuit board foils for solder
bridges in the areas of U702 and U710.

This completes the “Initial Tests” of your controller
circuit board. Set the circuit board aside until it is
called for during the assembly of the chassis. Pro-
ceed to “Synthesizer Circuit Board”.



Page 130

Heathkit

SYNTHESIZER CIRCUIT BOARD

PARTS LIST

{ ) Refer to the Pack Index Sheet and locate Pack
#11. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“Synthesizer Circuit Board Parts Pictorial” (II-
lustration Booklet, Page 12). Return any part
that is packed in an individual envelope, with
the part number on it, back into its envelope
until that part is called for in a step. Do not

throw away any packing material until you ac-
count for all the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath
Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
¥
RESISTORS Resistors (Cont'd)
A1 6-271-12 6 2700 (red-viol-brn) R107, R136,
NOTES: R141, R144,
R154, R161
1.  Resistors may be packed in more than one envelope. A1 6-391-12 1 3900 (org-wht-brn) R124
Open all of the resistor envelopes in this pack before Al 6-471-12 1 4700 (yel-viol-brn) R155
you check the resistors against the Parts List. Al 6-561-12 2 5600 (grn-blu-brn) R116,R117
Al 6-821-12 1 8200 (gry-red-brn) R112
2. The following resistors are rated at 1/4-watt and have AT €-102-12 8 10000 (brm-blk-red) R101, A111,
a tolerance of 5% (fourth band gold) unless otherwise ' R122, A123,
. R128, R146,
Bied. R158, R159
Al 6-122-12 1 12000 (brn-red-red) R114
Al 6100112 1100 (bm-bik-blk) R125 Al 6332-12 2 33000 (org-org-red) R121,R157
Al 6-470-12 2 470 (yelviol-blk) R113,R135 Al 647212 4 47000 (yelviol-red) R106, R134,
Al 6-101-12 14 100 (brn-blk-brn) R103, R108, R171.R175
::‘1’5;’ ';: ‘2:' Al 6-562-12 1 56000 (gr-blu-red) R142
' ' 15,R164,
R127 R131, Al 6-103-12 5 10k (bm-blk-org) :1 s: e
R137,R138, R172
R145,R147,

R149, R156
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KEY HEATH QTY. DESCRIPTION
No. Part No.
Resistors (Cont’d)
Al 6-223-12 1 22k( (red-red-org)
Al 6-473-12 3 47 k1 (yel-viol-org)
Al 682312 4 82Kk} (gry-red-org)
Al 6-104-12 7 100 kQ (bm-bik-yel)
Al B-105-12 2 1MQ (brn-bik-grn)
CAPACITORS

Mica

B1  20-130 1 12pF

Bl 2096 2 36pF

B1 20-78 3 56pF

Bl  20-147 1 75pF

B1 20-148 3 100pF

Bt  20-189 2 140pF

B1 20-103 3 150pF

B1 20-114 2 270pF
Ceramic

B2 21-61 4 6.8pF

B2 213 2 10pF

B2 21-742 1 22pF

B2 21-7 2 33pF

B2 2185 3 56pF

B2 21-75 2 100pF(100k)

B2 21-140 13 .001 wF (1000 pF)
B3 21-145 3 001 pF feedthrough

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.
Capacitors (Cont’'d)
R162 B2 21-176 12 .01pF
R169, R173,
R174
R102, R104,
R129, R132
R105, R133,
R139, R143, B2 21-143 7 .05pF
R152, R153,
R167
R163, R165
B2 2195 5 .ApF
Trimmers
B4 31-83 2 2-6pF(redscrew)
ciag B4 3171 2  3.2-18pF (blue screw)
C166,C169 B4 31-85 1 5-25pF (violetscrew)
C118,C167,
c168
e cisa. | INDUCTORS
C155 .
C147,C149 C1  40-1616 2 .15 uHvariable
C135,C158, C2  40-1869 1 1.31 pH toroid (grn dot)
C161 C2 40-1874 1 3.8 uH toroid (blu dot)
C134,C136 C2 40-1875 2 4.5 uH toroid (red-dot)
C2 40-1882 1 15.5 wH toroid (wht dot)
C3  40-2065 1 4pH
C4  40-2068 1 65pH
C5 40-2072 2 9uH
C104,C129, | 5  40.2075 2 44uH
C154,C174 C6  45-604 2 100 uH choke (bm-blk-brn)
C106,C132 C5 52-182 5 IF transformer
Cia1
C109,C143
C139,C159,
c178
c1i2,c1a7 | DIODES
c102,C105, | .
C108, C115, D1 56-24 6 1N458
c121,C122,
C124,C125,
C131,C145, D1 56-26 2 1N191 (brn-wht-brn)
C164,C173, D1 56-56 2 1N4149
C176 D2 56-648 1 MVi09
C101,C126, D3 56-666 1 MV2115

c183

CIRCUIT
Comp. No._

C107,C111,
C113,C114,
C123,C127,
C133,C138,
C142,C144,
C146,C165
C151,C152,
C156,C157,
C162,C163,
ci82
C171,C172,
C174,C177,
cis1

C103,C175
C117,C179
Cc128

L112,L113
L106

L103
L114,L116
L115

L102

L105
L107,L108
L109, L1141
L101,L104
T101,T102,
T103, T104,
T105

D105, D106,
D107, D108,
D109, D111

D102, D104
D112,D113
D101

D103
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KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.

KEY HEATH

No.

Part No.

TRANSISTORS - INTEGRATED CIRCUIT (IC)
NOTES:

1. Transistors and integrated circuits may be marked for
identification in any of the following four ways:

a. Partnumber.

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

c. Partnumber and type number.

d. Partnumber with a type number other than the one
listed.

2.  Some of the ICs may be packed in conductive foam. Do
not remove these ICs from the foam until a step directs
you to install them.

E1 417-154 4 2N2369transistor Q103,Q106,
Q107,Q113

Heathkit

QTY. DESCRIPTION

CIRCUIT
Comp. No.

Transistors - Integrated Circuit (IC) (Cont’d)

E2 417-863 3 MFE131 transistor
E3 417-241 2 EL131 transistor
E3 417-169 2 MPF105transistor
E3 417-801 3 MPSA20transistor
E3 417-865 2 MPSASS transistor
E3 417-134 2 MPS6520 transistor
E3 417-172 1 MPS6521 transistor
E4  442-96 1 MC1496GIC
MISCELLANEOUS
85-2753-1 1 Synthesizer circuit board
F1  206-1421 1 Circuit board shield
F2  206-1433 1 Coil shield
F3 2685 1 Spring contact
F4  432-120 1 Circuit board connector
F5 432-121 8 Circuit board pin
(includes one extra)
F6  432-1009 1 14-pinplug
F7 47517 1 Ferrite core

Q109,Q111,
Q112
Q102,Q105
Q101,Q104
Q116,Q118,
Q119
Q117,Qi21
Q114,Q115
Q108

U101
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STEP-BY-STEP ASSEMBLY

CONTINVE & I

CAUTION: Be sure the leads of parts
DO NOT touch any of the wires al-
ready installed in the board; other-
wise, when you solder the leads, the
heat may melt the insulation, and
cause a short circuit that would pre-
vent the kit from working.

—r O
START @ —i:)—O @ OD imom DIODES MAY BE SUPPLIED
t@

IN ANY OF THE FOLLOWING SHAPES.
( ) Position the synthesizer circuit

y ALWAYS POSITION THE BANDED END
board printed side up as shown. AS SHOWN ON THE CIRCUIT BOARD.,

S A S A
/ /’L{%/@

BANDED END

0o

NOTE: When a wire is called for, cut
the small white-violet solid wire to the
specified length and remove 1/4" of in-
sulation from each end. When you in-
stall a wire, position it over the heavy
line on the board, insert the wire ends

in the holes at each end of the line, and

solder the wire ends to the foil. Then () D101:MV109 diode (#56-648).

cut any excess wire ends.
( ) D102: 1N191 diode (#56-26,
brn-wht-brn).

() 1-14" wire.

() D104: 1N191 diode (#56-26, bro-

1" wire. wht-brn).

—

() 1-34"wire. ( ) D111:1N458 diode (#56-24).

[ ) 2-14" wire. () D108:1N458 diode (#56-24).

2" wire.

—

() D109: 1N458 diode (#56-24).

7/8" wire.

—_
—

{ ) D106:1N458 diode (#56-24).

[ ) 1-1/4"wire.

( ) D107:1N458 diode (#56-24).

() 1"wire. () D105:1N458 diode (#56-24).
() 1-58"wire. ( ) D112:1N4149 diode (#56-56).
= S0
I :
QLJ 5 — l () D113:1N4149 diode (#56-56).
Solder the leads to the foil and cut off
PICTORIAL 11-1 the excess lead lengths.
[o] A 3y 1 (INCHES) 2 3 4 5 6 7
e caie) sien e o (g [ o0 1.!.|Ll.|‘l.l.ixx.|.;.l.1,I.|Al.|.l
a2 100 I (L T (N N e e ey F ) P S R SR RS Sy Fo oL v L+ 1t [ o T T T

i
0O 5 1 (@cm) 2 3 4 5 [ 7 -] o 10 RR] 12 13 14 18 16 T
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START®

() R128:10000 (brn-blk-red).

( ) L104: 100pH choke (#45- () R132:82 k0 (gry-red-org).
604,brn-blk-brn).

( ) R131:100£ (brn-blk-brn).

( ) R129:82k (gry-red-org).

( ) R116:560() (grn-blu-brn).

( ) R133:100k(} (bro-blk-yel).

() R115:10k (brn-blk-org).

( ) R134:4700¢) (yel-viol-red).

{ ) R113:47 Q) (yel-viol-bik).

[ ) R135:47 )} (yel-viol-blk).

( ) R117:560Q (grn-blu-brn).

| L L7 & 7

( ) R114:1200 ) (brn-red-red).

( ) R118:100 % (brn-blk-brn).
( ) R136:2701 (red-viol-brn).

/

{ ) R119:1001) (brn-blk-brn).

\

() R137:100% (brn-blk-brn).

() R122:1000 £ (brn-blk-red).

\

() R139:100k (brn-blk-yel).

—_—
—

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.

H
—

R121:3300 §}(org-org-red).
( ) R141:2708 (red-viol-brn).

—_—
—

R124:390{} (org-wht-brn).

() R138:100(} (brn-blk-brn).

() R125:10Q (brn-blk-blk).

( ) R123:1000$ (brn-blk-red).

() R143:100k (brn-blk-yel).

( ) R142:5600 (grn-blu-red).

—
—

R163:1 M (2 (brn-blk-grn).

NN N S N

( ) R144:270() (red-viol-brn).

() R145:100 (brn-blk-brn).

( ) R162:22kf} (red-red-org).

( ) R166: 10k} (brn-blk-org).

{ ) R175:4700() (vel-viol-red).

( ) R164: 10k} (brn-blk-org).

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

() R165:1 M0 (brn-blk-grn). ;

() R167:100k{2 (brn-blk-yel).

PICTORIAL 11-2

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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( ) R104: 82k (gry-red-org).

( ) R103:100(} (brn-blk-brn).

Page 135

) R101:1000 £} (bro-blk-red).

( ) R112:820( (gry-red-brn).

() R108:100( (brn-blk-brn).

() R159:1000 (brn-blk-red).

() R109:10090 (brn-blk-brn).

[ [ [ [/ [/

( ) R111: 1000 € (brn-blk-red).
Form a loop in one of the resistor
leads as shown. Then install the
resistor so the loop is toward the
left. NOTE: You will attach a
wire to this loop later.

( ) R156:100Q (brn-blk-brn).

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

( ) R155:4700 (yel-viol-brn).

( ) R127:100 (brn-blk-brn).

( ) R153:100k Q (brn-blk-yel).

() R126:1009 (brn-blk-brn).

() R147:100Q (brn-blk-brn).

{ ) R172:10kQ (brn-blk-org).

) L101: 100 pH choke (#45-604,
brn-blk-brn).

) R102:82 k{} (gry-red-org).

) R105:100kQ (brn-blk-yel).

) R106: 47001} (yel-viol-red).

/

() R174:47 k) (yel-viol-org).

() R173:47 k) (yel-viol-org).

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

) R107:270} (red-viol-brn).

) R161:270} (red-viol-brn).

CL

)} R158:1000 Q (brn-blk-red).

} R157:3300 (org-org-red).

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

g it

) R154: 2704 (red-viol-brn).

) R152:100k(} (brn-blk-yel).

Iy
Sy

L
e

) R146:1000 {2 (bro-blk-red).

) R149:100 (2 (brn-blk-brm).

) R168: 10 k) (brn-blk-org).

) R171:4700 2 (yel-viol-red).

) R169: 47 k) (yel-viol-org).

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

PICTORIAL 11-3
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START @

When you install a trimmer capacitor,
align its flat end with the flat on the
circuit board, insert the leads into
their holes and solder the leads to the
foil.

( ) Cizs: 5-25 pF trimmer (violet
screw).

( ) C103:2-6 pF trimmer (red screw).

/[ /

( ) C117: 3.2-18 pF trimmer (blue
screw).

When you install a circuit board pin,
push its short end into the board hole
so the ridge on the pin is against the
board. Then solder the pin to the foil.

1y

SOLDER
FOIL SIDE OF
CIRCUIT BOARD

Heathkif

( ) Locate the 14-pin plug and care-
fully cut it into seven 2-pin plugs.
Use small diagonal cutters.

When you install the plugs in the fol-
lowing steps, push the short pins as far
as possible into their holes in the
board and solder them to the foil.

( ) 2-pinplugatP105.

( ) 2-pinplugatP101.

( ) 2-pinplugatP106.

( ) 2-pinplugatP104.

( ) 2-pinplugatP102.

( ) Circuitboard pininhole 8A.

{ ) C175:2-6 pF trimmer (red screw).

( ) C179: 3.2-18 pF trimmer (blue
screw).

( ) Circuit board pins in holes A,B,
and C.

( ) Circuitboard pinsinholesD, 12B
and 12C.

( ) 34" small bare wire. Solder the
leads to the foil and cut off the ex-
cess lead lengths.

( ) 2-pinplugatP103.

( ) 2-pinplugatP107.

PICTORIAL11-4
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) Q101: MPF105 transistor (#417-
169).

When you install a diode or transistor
in the following steps, align its flat
with the flat on the board, or its tab
with the tab on the board . Insert the
leads into their holes and position the
diode or transistor 14" from the board.
Then solder the leads to the foil and
cut off the excess lead lengths. See De-
tail 11-5A.

() D103:MV2115 diode (#56-666).

( ) Q104: MPF105 transistor (#417-
169).

( ) Q105: EL131 transistor (#417-
241).

() Q106: 2N2369 transistor (#417-
154).

() Q109: MFE131 transistor (#417-
863).

() Q107: 2N2369 transistor (#417-
154),

() Q111: MFE131 transistor (#417-

863).

[ ) Q114: MPS6520 transistor
(#417-134).

( ) Q115 MPS6520 transistor
(#417-134).

() Q121: MPSASS transistor (#417-

—

Q102: EL131 transistor (#417-
241).

—

Q103: 2N2369 transistor (#417-
154).

—

Q113: 2N2369 transistor (#417-
154),

—

U101: MC1496G IC (#442-96).
Align the tab with the tab on the
board, insert its leads into their
holes, and position it 14" above
the board. Then solder its leads to
the foil and cut off the excess lead

lengths.

—

Q112: MFE131 transistor (#417-
863).

) Q108: MPS6521
(#417-172).

transistor

Q118: MPSA20 transistor (#417-
801).

) Q119: MPSA20 transistor (#417-
801).

) Q117: MPSASS transistor (#417-
865).

) Q116: MPSA20 transistor (#417-
801).

865).
(o] Vi % £ 1 (INCHES) 2 6 b4
[yo, 3 50, 78| | { Pogpee o b o g 9
| hasassazens r v Tt T T T | T T T
QO 5 1 (@cm 2 3 ] -] 13 14 15 18 T
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START & I

When you install an inductor, insert
the pins as far as possible into their
correct holes and solder the pins tothe
foil, cut off any excess lead lengths.

( ) T101:IF transformer (#52-182).

( ) T102:IF transformer (#52-182).

( ) T103:IF transformer (#52-182).

( ) T104: IF transformer (#52-182).

( ) L111: .44 pH inductor (#40-
2075).

( ) L109: .44 pH inductor (#40-
2075).

[ f o 7 Ve

( ) T105: IF transformer (#52-182).

= A
=00 <E>
ng%i:%§§;§§%i22>C::fgiééééizat_]
- 1

( ) Lios: 9 pH inductor (#40-
2072).

( ) L107: .9 pH inductor (#40-
2072).

PICTORIAL 11-6

Heathkit

CONTINUE © I

{ ) 1” small bare wire. Keep 34"
above the board.

g i

—

FOIL SOLDER

Solder the leads to the foil and cut off
the excess lead lengths as you install
each of the following coils.

( ) L106: 1.31 pH (grn dot) toroid
coil (#40-1869). Push the coil
tight against the board.

( ) L116: 4.5 pH (red dot) toroid coil
(#40-1875).

( ) L115: 15.5 pH (wht dot) toroid
coil (#40-1882).

() L114: 4.5 uH (red dot) toroid coil
(#40-1875).

() L103: 3.8 uH [blu dot) toroid coil
(#40-1874).
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( ) C129:6.8 pF ceramic. —

( ) C131:.001 uF (1000pF) ceramic.

( ) C134:270pF mica. ( ) C127:.01 pF ceramic.

( ) C€135:150 pF mica. ( ) C132:10pF ceramic.

( ) C113:.01 pF ceramic. ( ) C133:.01 uF ceramic.

( ) C112:100 pF (100 K) ceramic. ( ) C111:.01 pF ceramic.

( ) C136:270pF mica. () C115:.001 wF (1000pF) ceramic.

( ) C137:100 pF (100 K) ceramic.

() C142:.01 pF ceramic.

( ) Solder the leads to the foil and

) C114:.01 pF ceramic.
cut off the excess lead lengths. ( "

( ) Solder the leads to the foil and

( ) C144:.01 pF ceramic. cut off the excess lead lengths.

( ) C138:.01 uF ceramic. () C121:.001 pF (1000pF) ceramic.

[ ) C143:33pF ceramic. ( ) C122:.001 pF (1000pF) ceramic.

( ) C139:56 pF ceramic. { ) C123:.01 uF ceramic.

( ) C182:.05 pF ceramic. () C158:150 pF mica.

( ) C141:22pF ceramic. ( ) C145:.001 pF (1000pF) ceramic.

( ) C146:.01 uF ceramic.

( ) C176:.001 uF (1000pF) ceramic.

( ) C174:6.8 pF ceramic. ( )} C151:.05 pF ceramic.

( ) C178:56 pF ceramic. ( ) C177:.1 pF ceramic.

() C181:.1 uF ceramic. ( ) 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 11-7
O % v 3 1 (INCHES) 2 3 4 5 (-] 7
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CONTINUE O NS

( ) C102:.001 uF (1000pF) ceramic.

( ) C107:.01 pF ceramic. ( ) C104:6.8 pF ceramic.

( ) C109:33 pF ceramic. ( ) C105:.001 uF (1000pF) ceramic.

{ ) C173:.001 uF (1000pF) ceramic. \ () C106:10 pF ceramic.

( ) C116:100 pF mica. \ ( ) C108:.001 pF (1000pF) ceramic.

( ) C174:.1 pF ceramic. () C169:36 pF mica.

( ) C118:56 pF mica. E ( ) C171:.1 pF ceramic.

( ) C125:.001 uF (1000pF) ceramic. () C172:.1 pF ceramic.

( ) C119:75 pF mica. \ ( ) C168:56 pF mica.

( ) Solder the leads to the foil and { ) Solder the leads to the foil and

cut off the excess lead lengths. cut off the excess lead lengths.

( )} C124:.001 uF (1000pF) ceramic. \ ( ) C167:56 pF mica.

( ) C162:.05 pF ceramic. pt ( ) C166: 36 pF mica.

{ ) C159:56 pF ceramic. b~ ( ) C165:.01 pF ceramic.

( ) C156:.05 pwF ceramic. - ( ) C164:.001 uF (1000pF) ceramic.

( ) C153:100pF mica. - ( ) C161:150 pF mica.

( ) C154:6.8 pF ceramic. — () C€163:.05 puF ceramic.

( ) C147:140 pF mica. ( ) C157:.05 pF ceramic.

( ) C148:12 pF mica. ( ) C155:100pF mica.

() C149:140 pF mica. { ) C152:.05 pF ceramic.

( ) Solder the leads to the foil and ( ) Solder the leads to the foil and

cut off the excess lead lengths. cut off the excess lead lengths.
PICTORIAL11-8
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NOTE: Solder the wires or pins as you
install each wire or part in this Picto-
rial.

Cl26

c183

€101
SOLDER

When you install a ceil, push its pins
as far as possible into the board holes
before you solder them.

() L102:4 pHcoil (#40-2065).

[NS1DEl
(]
cmcunr) [SOLDER
BOARD ERRITE
SOLDER N

() L105:6.5 pHcoil (#40-2068).

/-

( ) Coil shield. Insert the tabs into
the board holes and solder the
tabs to the foil. Position the
shield straight up from the board.

COIL SHIELD

\l F
L)

5%

#40-2068

When a stranded wire is called for in
a step, cut the indicated color
stranded wire to the specified length
and remove 1/4" of insulation from
both ends. Twist together the fine wire
strands and melt a small amount of
solder on the exposed wire ends.

() Prepare a 3" small yellow
stranded wire. Then solder one
end of the wire in circuit board
hole 8B. The other end will be
connected later,

—

Install a circuit board connector
on one end of a 6” small orange
stranded wire.

BEND OVER BARE
WIRE END AND /
SOLDER N\
%D OVER
INSULATION AFTER

CONNECTOR 1S COOL

PICTORIAL 11-9

() Push the connector on the pin at
12C and solder the wire end in
hole 12A.
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( ) Apply solder all along the four
seams of the circuit board shield
as shown,

( ) Melt solder around the three
small holes in the side of the cir-
cuitboard shield.

( ) Ci26, C183, and C101. Solder a
.001 pF feedthrough capacitor
into each of these holes.

( ) 3-1/2" small white stranded wire
from C101 to board hole G.

( ) 3-1/2"small white stranded wire
from C126 to board hole F.

( ) Start 1" from one end of an 8"
small white stranded wire and
tightly wrap 6-turns of the wire
on a ferrite core (#475-17).

[ ) Connect this assembly from C183
to board holeE.

( ) L113:.15 uH coil (#40-1616).

() L112:.15 pHcoil (#40-1616).

NOTE: The circuit board shield will

be mounted later.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

() Unsoldered connections.

{ ) Poorsolderconnections.

( ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

( ) Trensistors and the IC for the
proper type and installation.

() Diodes for the correct position of
the banded end.
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Refer to Pictorial 11-10 (Illustration Booklet, Page
14) for the following steps.

( ) Position the synthesizer circuit board foil-
side-up as shown in the Pictorial.

( ) Solder the spring contact to the foil at the indi-
cated location. (This foil is at one end of the
coil shield that was previously mounted on
the component side of the circuit board.) Be
sure to position the spring contact as shown
in the Pictorial. Hold the spring contact with
pliers so you do not burn your fingers.

INITIAL TESTS

NOTE: In the following steps, the setting of your
ohmmeter is indicated in parentheses, “(R X 10K)”
for example, because meaningful readings cannot be
taken using a single range. Be sure to zero your ohm-
meter each time you change its range.

Refer to Pictorial 11-11 for the following steps.

( ) Connect the common ohmmeter lead to a
ground point on the synthesizer circuit board
foil. NOTE: A convenient point is the coil
shield on top of the circuit board.

Use the positive chmmeter probe to check the syn-
thesizer circuit board plugs and pins for the follow-
ing readings. Note that, as on the previous circuit
boards, the steps are abbreviated.

NOTE: Do not change ohmmeter ranges unless a step
directs you to do so.

( ) Circuit board pin A. 5000 £ to 10 k(2. Check
D113,C157,C181. (R x 1000).

( ) Circuit board pin B. 5000 £ to 10 kf2. Check
D112, C163.

( ) Circuit board pin C. Approximately 70 k.
Check Q117. (R X 10K).

( ) Circuit board pin D.
Q121.

30 kQ to 100 kQ. Check

( ) Circuit board pins 12B & 12C. 300 {} to 1000
) with the orange wire connected. Check
Q118,Q119, Q121. (R X 100).

( ) Circuitboard pin 8A. 500 () to 1000 (2. Check
the 8-volt DC circuits (see the Schematic). (R
x 100).

( ) Wire coming from hole 8B. 500 £. Check the
8-volt DC circuits (see the Schematic).

NOTE: When you check the following feedthrough
capacitors, check for the resistances on the inner end
of each capacitor (the point that is wired directly
to the circuit board).

( ) Capacitor C126. Infinity. Check C126, D103,
C127. (R x 10K).

( ) Capacitor C101. Infinity. Check C101, D101,
Cc102.

( ) Capacitor C183. 50 1 to 300 {2. Check C183,
8-volt DC circuits. (R X 10).

( ) P101-1. Infinity. Check C108, Q103. (R x
10K).

( ) P102-1. 1000 Q to 2000 €. Check Q107,
C114. (R x 1000).

( ) P103-1. Infinity. Check C124, Q108. (R x
10K).

( ) P104-1. Approximately 100 Q. Check C125,
Q108. (R x 10).

( ) P105-1. Infinity. Check C173, Q113. (R X
10K).

( ) P106-1. Infinity. Check C142, Q109. (R X
10K).

( ) P107-1. Infinity. Check C174. (R x 10K).

This completes the “Initial Tests” of your synthe-
sizer circuit board. Set the circuit board aside until
it is called for during the assembly of the chassis.
Proceed to “RF Circuit Board”.
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CIRCUIT BOARD

Heathkit

" PICTORIAL 11-11
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RF CIRCUIT BOARD

)

PARTS LIST

Refer to the Pack Index Sheet and locate Pack
#12. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“RF Circuit Board Parts Pictorial” (Illustration
Booklet, Page 13). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

Heathkit

any packing material until you account for all

the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form fur-
nished with this kit. If a Parts Order Form is not
available, refer to “Replacement Parts” inside the
rear cover of this Manual. For prices, refer to the
separate “Heath Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
R tors (Cont’d
RESISTORS alstors{ )
A2 622212 1 22000 (red-red-red)
NOTES: A2  6-332-12 2 33000 (org-org-red)
A2  6-392-12 1 39008 (org-wht-red)
1. Resistors may be packed in more than one envelope. A2 647212 1 47000 (yel-viol-red)
A . : A2 6-822-12 2 8200 (gry-red-red)
Open all of the resistor envelopes in this pack before A2 6103-12 4 10k (bm-blk-org)
you check the resistors against the following Parts List.
A2 622312 4 22k} (red-red-org)
2.  The following resistors are rated at 1/4-watt and have
a tolerance of 5% (fourth band gold) unless otherwise A2, 6-333-12 1 33k (org-org-org)
listed. A2  6-473-12 1 47k} (yel-viol-org)
A2  6-823-12 1 82k(}(gry-red-org)
Al 6100 1 109, 1/2-watt (bm-blk-blk)  R443 A2 610412 3 100k (brn-blk-yel)
A2  6-220-12 2 220 (red-red-blk) R404, R405
A2 6-101-12 9 1000 (br-blk-bm) R403, R407, A2 6-474-12 1 470k (yel-viol-yel)
R424, R427,
2
RastRe2 | capaciTors
R452
A2  6-151-12 1 1500 (brn-gm-brn) R425 Mica
A2 6-271-12 2 2700 (red-viol-brn) R417,R423
A2 6-471-12 1 4700 (yel-viol-brn) R434
A2  6-681-12 2 6800 (blu-gry-bmn) R412,R414 B1  20-101 3 47pF
A2 6102-12 4 1000 Q (brn-blk-red) R426, R433,

R441, R448

CIRCUIT
Comp. No.

R415
R411,R418
R402
R408
R406, R429
R421, R436,
R437, R439
R428, R435,
R438, R447
R416
R401
R446
R419, R449,
R451
R422

C453,C455,
C457
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KEY HEATH QTY. DESCRIPTION
No. Part No.

Capacitors (Cont’d)

Ceramic

B2 21-33 3 33pF

B2 21-756 2 39pF

B2 21-78 1 5pF

B2 21-169 2 6pF

B2 21-115 2 9pF

B2 21-3 1 10pF

B2 21-770 2 12pF

B2 215 1 20pF

B2 21-84 2 24pF

B2 217 1 33pF

B2 21-788 3 110pF (111)
B2 21-787 5 150pF (151)
B2  21-746 8 18O pF(181)
B2 21-56 1 470pF

B2 21-171 1 680pF

B2  21-140 4 001 wF (1000 pF)
B2 21-25 2 .0013 pF (1300 pF)
B2 21-176 24 01uF

B2 21-143 12 .05uF

B2 21-192 1.1 uF(104M)
B3 31-85 1 5-25 pF trimmer

(violet screw)

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.
Capacitors (Cont’d)
Electrolytic
C442, G454, B4  25-858 1 .33uF
C456 B4  25-925 1 47pF
C445, C447 B4  25-931 2 10pF
C492
C438, C485
e INDUCTORS
C465
C429, C432 C1  40-2076 2 .3 uHvariable
Ca67 C2  40-2078 3 .35 uH variable (black)
C427,C482
C405 C1  40-2074 2 .57 pHvarlable
C444, C448, C1  40-2073 3 .71 pHvariable
C448
C437, C439, C1  40-2072 3 .9 pHvariable
C441, C443,
C4a86 C2  40-2077 1 .53 pHvariable (yellow)
C428,C431, Cc1 40-2071 3 1.5 pHvariable
C433, C434,
C436, C449, C3 40-1792 2 1.8 pH toroid
C452, C484 C4 4573 2 2.2 uHchoke (red-red-goid)
C475 C1 40-2070 3 3 pHvariable
C403
€407, C422, L3 401728 1 7 uHtorold
C473,C474 C1  40-2069 3 13 pHvariable
C402, C404
C401, C408, C4 45-604 13 100 pH choke (bm-bik-brm)
C412, C413,
C414, C416,
C417,C419,
C425, C426,
€458, C459,
C462, C463,
C466, C469,
C471,C472, D'ongs
C476, C477,
C478, C488,
C491, C494 D1 56-56 20 1N4149
C409, C411,
C423, C461,
C464, C466,
C468, C479,
C481, C487,
C492, C493
Ca15
C406
D1 56-58 1 1N5234B
D1 56-621 1 VR-82
D1 56-646 1 BA-244 (red-yel-yel)

CIRCUIT
Comp. No.

C418
C421,C424

L425, L427
L405, L435,
L437
L432, L434
L428, L429,
L431
L422, L423,
L424
L436
L418, L419,
L421
L402, L403
L411, L442
L415, L416,
L417
L404
L412,L413,
L414
L401, L4086,
L407, L408,
L409, L438,
L439, L441,
L443, L444,
L445, L446,
L447

D412
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
TRANSISTORS MISCELLANEOUS
NOTE: Transistors may be marked for identification in any of F1  63-1386 3 Rotaryswitch SW401A, SW4018,
the following four ways: . SW401C
85-2683-1 1 RFcircuitboard
F2 150-72 2 Double-balanced mixer U401, U402
1; Petnumber. F3 2061427 2  Shieldplate
F4  206-1429 1 Smallshield
2. Typenumber. F5  206-1432 1 Shieldplate cover
F6  215-45 1 Round transistor heatsink
3. Partnumber and type number. F7  250-1412 2 4-40 x 3/8" black phillips
head screw
4. Part number with a type number other than the one F8  250-365 2 #6 x 1/4" hex head sheet
listed. metal screw
F9 252-15 2 Small 4-40 nut
E1  417-205 1 2N3866 Q403 F10 254-9 2  #4lockwasher
E2  417-801 3  MPSA20 Q406, C408, 344-132 24" Smallviolet stranded wire
Q409 Fi1 432-969 7 5-pinplug P401, P403,
E2 417-865 2 MPSA5S Q407,C412 P407, P408,
E2 417-134 1 MPS6520 Q411 P408, P410,
E2 417172 3  MPS6E521 Q401,Q402, Pa11
Q405 F12 432-1265 4 3-pinplug P402, P404,
E3 417-863 1 MFE1I31 Q404 P405, P406
F13 475-10 4 Ferite bead
F14 475-24 3 Ferritecore
F15 490-185 1 Package of
. desoldering braid
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STEP-BY-STEP ASSEMBLY

{ ) Position the RF circuit board
printed side (not the foil side) up
as shown. NOTE: Not all of the
circuit board will be shown in all
the Pictorials. Refer to the iden-
tification drawing at the top of
the page to see what area of the
circuit board is to be worked on.

When a wire is called for, cut the smali
white-violet solid wire to the
specified length and remove 1/4" of in-
sulation from each end. When a bare
wire is called for, use the small bare
wire supplied with the kit.

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

/%/ /@,{/

BANDED END

/

() 1"barewire.

[ ) 1-3/4"wire.

( ) 1-1/8"wire.

() 1-3/4" wire.

e

7
—
)

( ) D427:1N5234B diode (#56-58).

() Ten 1N4149 diodes (#56-56) at
D414, D416, D418, D424, D423,
D422, D426, D425, D413, and
D421. Solder their leads to the
foil and cut off their excess lead

lengths.

( ) D412: BA-244 diode (#56-646,
red-yel-yel).

() 2-1/4"wire.

( ) 3"wire.

( ) 3/4"wire.

[ ) 3/4"wire.

() 2-1/4"wire.

() 2-7/8" wire.

( ) 3-1/2" wire.

( ) 1-1/8" wire.

( ) Five 1N4149 diodes (#56-56) at
D410, D411, D409, D407, D408

( ) D406: VR-8.2 diode (#56-621).

( ) Five 1N4149 diode (#56-56) at
D402, D403, D404, D401, and
D405.

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.

O v o w Yy (INCHES) 2 3 4 5 6

e, ae s 8| ] Dgeg e o 0 g a g o] g j | Lo | P S T
(RE2aRLiles) LS | = 1 i 1 L i | L T ! I L T L I 1 4 I T v T ’ T 1 |
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() R439:10kQ (brn-blk-org).

( ) L447: 100pH choke (#45-604,
brn-blk-brn}.

() R441:10000 (brn-blk-red).

( ) R433:1000Q (brn-blk-red).

() L445: 100 wH choke (#45-604,
brn-blk-brn).

When a ferrite bead is called for, cut a
1" length of small bare wire, insert it
through the ferrite bead, and install
the bead like a resistor.

FERRITE BEAD

CIRCUIT 1" BARE WIRE
BO\fRD
2 % AL
AR
shLpfp FOIL SIDE

( ) Ferritebead.

() R452:1000 (brn-blk-brn).

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

() L446: 100uH choke (#45-604,
brn-blk-brn).

( ) L406: 100 pH choke (#45-604,
brn-blk-brn).

( ) Ferrite bead.

() R417:2709 (red-viol-brn).

() R416:33k 0 (org-org-org).

() R415:22000 (red-red-red).

() R414:680Q (blu-gry-brn).

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

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

PART

NN

/ NUMBER

() R451:100k€2 (bro-blk-yel).

Heathkift

() R432:1001 (brn-blk-brn).

IDENTIFICATION
DRAWING /

() R428:22k0) (red-red-org).

() L444: 100 pH choke (#45-604,
brn-blk-brn).

() R434:470Q (yel-viol-brn).

( ) L438: 100 pH choke (#45-604,
brn-blk-brn).

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

—_—
—

R403:100 £ (brn-blk-brn).

,.

R402: 3900 2 (org-wht-red).

—
—

L408: 100 wH choke (#45-604,
brn-blk-brn).

R405: 22 () (red-red-blk).

—_
—

R407:100 Q (brn-blk-brn).

—_—
—

L407: 100 pH choke (#45-604,
brn-blk-brn).

.‘
—

R412:6804 (blu-gry-brn).

f—

R443: 10 2, 1/2 watt (brn-blk-
blk).

—

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

Ya A 3, 1 (INCHES)

h O
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(

) R431:100 2 (brn-blk-brn).

) R429:8200 () (gry-red-red).

) L441: 100 pH choke (#45-604,
brn-blk-brn).

N

—

R424:100 ) (brn-blk-brn).

—

R422: 470 k() (yel-viol-yel).

—

R446: 82 k(2 (gry-red-org).

—

R423: 2709 (red-viol-brn).

R425: 150§} (brn-grn-brn).

The steps performed in this Pictorial are

in this area of the circuit board.

IDENTIFICATION
DRAWING

PART
NUMBER
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( ) R449:100k (brn-blk-yel).

) R435:22 k() (red-red-org).

) R426:1000 Q (brn-blk-red).

—

L442: 2.2 pH choke (#45-73, red-
red-gold).

—

R427: 1008 (brn-blk-brn).

—

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

) R418: 100k (brn-blk-yel).

—

R421: 10k} (brn-blk-org).

L439: 100 pH choke (#45-604,
brn-blk-brn).

—

R408:4700 } (yel-viol-red).

—

R406: 8200 () (gry-red-red).

—

R411: 3300 {2 (org-org-red).

Ferrite bead.

—

—

L411:2.2 pH choke (#45-73, red-
red-gold).

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

—

7N

—

L443: 100 pH choke (#45-604,
brn-blk-brn).

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

—

—

R448: 1000 {) (brn-blk-red).

—

R447: 22 k() (red-red-org).

—

Ferrite bead.

R445: 100} (brn-blk-brn).

—

R401: 47 kf) (yel-viol-org).

—

L401: 100 pH choke (#45-604,
brn-blk-brn).

) L409: 100 pH choke (#45-604,
brn-blk-brn).

—

R442:100 0 (brn-blk-brn).

PICTORIAL 12-3

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

—

—

C406: 5-25 uF trimmer (#31-85).
Align the flat on the trimmer with
the flat on the board and insert
the leads into their holes. Then
solder the leads to the foil.
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When you install a double balanced
mixer, be sure its number 1 pin goes
into the number 1 hole in the circuit
board. Then solder all eight pins to the
foil and cut off the excess pin lengths.

BLU PIN 1

( ) U402: MCL SBL-1 double-ba-
lanced mixer (#150-72).

( ) U401: MCL SBL-1 double-ba-
lanced mixer (#150-72).

NOTE: Mount each of the following
resistors vertically. Solder the longer
lead first, Then straighten the resis-
tor, solder the other lead, and cut off
the excess lead lengths.

() R418:3300() (org-org-red).

( ) R437:10k0 (brn-blk-org).

( ) R436:10k( (brn-blk-org).

QH_D_ s—=r

eI ¢¢g

:I

( ) R438:22k}(red-red-org).

( ) R404:22 () (red-red-blk).

INNNGANY

PICTORIAL 12-4

Heathkir
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When you install a transistor, align its
flat with the flat on the board, OR its
tab with the tab on the board. Insert
the leads in the correct holes in the
board and position the transistor 14"
above the board. Then solder the leads
to the foil and cut off the excess lead
lengths.

CENTER LEAD
FORWARD

LOCATING
TAB

{ ) Q409: MPSA20 transistor (#417-
801).

( ) Q408: MPSAZ20 transistor (#417-
801).

( ) Q407: MPSASS transistor (#417-
865).

{ ) Q406: MPSAZ20 transistor (#417-
801).

( ) Q405: MPSA6521 transistor
(#417-172).

( ) Q411: MPSA6520 transistor
(#417-134).

( ) Q404: MFE131 transistor (#417-
863).

( ) Q402: MPS6521 transistor
(#417-172).

( ) Qa01: MPS6521 transistor
(#417-172).

( ) Q412: MPSASS transistor (#417-
865).

( ) Q403: 2N3866 transistor (#417-
205). Mount this transistor down
against the circuit board.

PICTORIAL 12-5
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The steps performed in this Pictorial are

in this area of the circuit board.

() C479:.05 uF ceramic.

IDENTIFICATION
DRAWING

( ) C473:.001 pF (1000pF) ceramic.

() C493:.05 pF ceramic.

( ) Ca77:.01 uF ceramic.

( ) C475:470 pF ceramic.

( ) C472:.01 puF ceramic.

() C478:.01 pF ceramic.

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

( ) Ca36: 180 pF (181) ceramic.

( ) C483:9pF ceramic.

( ) Ca84:180 pF (181) ceramic.

( ) C435:9pF ceramic.

PART

/ NUMBER

Heathkit

CONTINUE < .

)} C476: .01pF ceramic.

) C494:.01 uF ceramic.

) C474:.001 pF (1000pF) ceramic.

) C471: .01 pF ceramic. NOTE:
Your circuit board may be
marked .001.

) C443: 150 pF (151) ceramic.

) C452: 180 pF (181) ceramic.

) C492:5 pF ceramic.

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

) C442:3.3 pF ceramic.

) C441: 150 pF (151) ceramic.

) C449: 180 pF (181) ceramic.

) C425:.01pF ceramic.

—

() C434:180 pF (181) ceramic.

5

[ ) C492:.05 pF ceramic.

( ) C423:.05 wF ceramic.

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

PICTORIAL 12-6

) C409:.05 wF ceramic.

) C413:.01 pF ceramic.

} C417:.01 pF ceramic.

) C416:.01 pF ceramic.

) 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 this area of the circuit board.

PART

START @] %

( ) C468:.05 uF ceramic.
" / CONTINUE <

7 ( ) C467:20 pF ceramic.

( ) C469:.01 uF ceramic.

( ) C458:.01 uF ceramic. ( ) C465:10 pF ceramic.
IDENTIFICATION

DRAWING

( ) C457:47 pF mica. () C462:.01 pF ceramic.

( ) C456:3.3 pF ceramic. ( ) C463:.01 uF ceramic.

() C455:47 pF mica. ( ) C459:.01 uF ceramic.

{ ) Solder the leads to the foil and '[ ) Ca88:.01 uF ceramic.

cut off the excess lead lengths.

( ) C448:110pF ceramic.

( ) C454:3.3 pF ceramic.

( ) C447:3.9 pF ceramic.
( ) C453:47 pF mica.

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

{ ) C412:.01 pF ceramic.

() C466:.05 uF ceramic. ( ) C446:110 pF ceramic.

() C415:.1 pF (104M) ceramic.

-

() C445:3.9 pfceramic.

NOTE: When you install electrolytic
capacitors, be sure to match the plus

( ) C444:110pF ceramic.

(+) mark on the capacitor with the
plus (+) mark on the circuit board, or

( ) C4a11:.05 wF ceramic.

match the minus (—) mark on the
capacitor with the minus mark on the
circuit board.
POSITIVE
(+)
MARK

( ) C414:.01 uF ceramic.

( ) C422:.001 uF (1000pF) ceramic.

NEGATIVE
(<)
/. MARK

( ) C419:.01 uF ceramic.

( ) CA418: 4.7 uF electrolytic. NOTE: L 17CA21:20 168 electrolytlc.
Your circuit board may be

marked 10, Solder the leads to the foil and cut off
the excess lead lengths.
( ) C424:10 pF electrolytic. PICTORIAL 12-7

() Solder the leads to the foil and
cut off the excess lead lengths.
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() C491:.01 pF ceramic

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

PART
NUMBER

IDENTIFICATION
DRAWING

( ) C461:.05 wF ceramic.

( ) C439:150 pF (151) ceramic.

( ) C438:6 pF ceramic.

( ) C486: 150 pF (151) ceramic.

{ ) C485:6 pF ceramic.

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

( ) C437:150 pF (151) ceramic.

( ) C426:.01 uF ceramic.

() C408:.01 pwF ceramic.

( ) C407:.001 wF (1000pF) ceramic.

( ) C404: .0013 pF (1300pF)
ceramic.

( ) C403:680 pF ceramic.

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

Heathkit

( ) C466:.01 wF ceramic.

( ) Ca87:.05 pF ceramic.

() C489:.33 uF electrolytic. .

{ ) C464:.05 uF ceramic.

()} C433: 180 pF (181) ceramic.

( ) C432:12 pF ceramic.

( ) C482:24 pF ceramic.

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

( ) C431:180 pF (181) ceramic.

PICTORIAL 12-8

VIR

( ) C427:24 pF ceramic.

( ) C429:12 pF ceramic.

( ) C428: 180 pF (181) ceramic.

( ) C401:.01 pF ceramic.

( ) C481:.05 wF ceramic.

( )} C405: 33 pF ceramic.

( ) C402: 0013 uF (1300pF)
ceramic.

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

Reposition the circuit board as shown
in the Identification Drawing.

When you install a coil, insert its pins
as far as possible into their holes . Sol-
der the pins to the foil as you install
each coil.

() L414:13 pH coil (#40-2069).

,/

( ) L417:3 pHcoil (#40-2070).

f

( ) L424:.9 pHcoil (#40-2072).

I

( ) L431:.71 pHcoll (#40-2073).

I

{ ) L434:.57 pHcoil (#40-2074).

( ) L427:.3 uHcoil (#40-2076).

() L421:1.5 pHcoil (#40-2071).

() L419:1.5 wHcoil (#40-2071).

///////

[DENTIFICATION
DRAWING

PART
NUMBER

A

\

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

cCoOT
N

A

\\\“
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() L413:13 uH coil (#40-2069).

() L412:13 puH coil (#40-2069).

( ) L416:3 uHcoil (#40-2070).

( ) L415:3 pHcoil (#40-2070).

"0 N7 /Q“L

PICTORIAL 12-9

0
\i%o g%ﬂﬂla_._~

( ) L423:.9 uHcoil (#40-2072).

( ) L422:.9 uH coil (#40-2072).

( ) L428:.71 pHcoil (#40-2073).

() L429:.71 uH coil (#40-2073).

() L432:.57 puH coil (#40-2074).

( ) L425:.3 uHcoil (#40-2076).

() L418:1.5 pH coil (#40-2071).
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Solder the pins or leads when you in-
stall each part on this Pictorial. Then
cut off any excess lead lengths.

When you install a plug, push its
shorter pins into the holes in the cir-
cuit board.

( ) 5-pinplugatP409.

—_—

5-pin plugatP410.

5-pin plugat P408.

—_—
—

5-pin plugat P411.

—_—
—

2-pin plug at P406. Cut one pin
off of a 3-pin plug.

—_—
—

5-pin plugat P407.

—_—
—

3-pin plug at P405.

—_—

3-pin plugat P404.

( ) 5-pinplugatP401.

( ) 3-pinplugatP402.

DN N W N N N N

( ) 5-pinplugatP403.

( ) L404: 7 pH toroid coil (#40-
1726).

a

AN

{ ) L403: 1.8 pH toroid coil (#40-
1792).

( ) L402: 1.8 pH toroid coil (#40-
1792).

PICTORIAL 12-10

Heathkirt

CONTINUE < I

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

{ ) Unsoldered connections.
( ) Poorsolderconnections.

( ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

( ) Transistors and diodes for the
proper type and installation.

( ) Electrolytic capacitors for the
correct position of the positive
(+)lead.
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Refer to Pictorial 12-11 (Illustration Booklet, Page 14)
for the following steps.

( ) Locate the following 6" 2-wire cables set aside
earlier. DO NOT separate ihe ends of these ca-
bles yet.

Brown and red pair
Orange and yellow pair

( ) Refer to Detail 12-11A (Illustration Booklet,
Page 14) Part A and pass one end of the brown
and red pair through one of the holes in a ferrite
core. Allow this pair to extend 1" from the left
(Start) end of the core as shown.

() Refer to Parts A and B of the Detail and wrap
this pair 2-1/2 turns through the hole and
around the outside of the core. Follow the 1-
through-6 numbered sequence shown on the
Detail. Keep the red wire on top (do not allow
the wires to twist) and press each successive
wrap tight against the inside of the hole and the
outside of the ferrite core. NOTE: When you
pull the last wrap tight, the wires should extend
5/8" or more from the right (Finish) end of the
core. If not, retighten each wrap until you get
the 5/8” extension of the pair.

() Similarly, wrap the orange and yellow pair
through the other hole in the ferrite core. This
time, keep the yellow wire on top.

( ) Refer to Part B of the Detail and separate the
wires at the end of each pair all-the-way to the
holes in the ferrite core.

( ) Refer to Part C of the Detail and cut each wire
to the indicated length at the Start and Finish
end of the ferrite core. Then remove 1/4" of in-
sulation from the end of each wire.

() RefertoPartD of the Detail, and at the Start end,
tightly twist together the bared ends of the
brown and orange wires.

( ) Similarly, at the Finish end, twist together the
brown and yellow wire ends and the red and

()

(*)

Twist the bared end of the red wire and the yel-
low wire (not together), and then melt a very
small amount of solder on the very ends of the
bared wires. Use only enough solder to hold the
fine wire strands together. Too much solder
will not allow you to fit the wires into the cir-
cuit board holes later.

Refer again to Part D of the Detail and position
the wire ends coming from the prepared coil so
they are properly aligned with their correct
holes in the circuit board. Then insert all of the
wires into their holes and solder them to the
foil. Cut off any excess wire ends.

Cut a 3" length of desoldering braid. Flatten
this desoldering braid to be sure there are no
twists in it.

Cut a 10" length of the small violet stranded
wire that was supplied with the RF circuit
board parts. Then remove 1/8” of insulation
from one end, twist together the fine strands,
and melt a small amount of solder on the ex-
posed end. Save the remaining violet wire.

Refer to Detail 12-11B (Illustration Booklet,
Page 15) Part A, solder the end of the violet wire
to the side of, and 1” from one end of the desol-
dering braid. Then bend the desoldering braid
in half as shown.

Refer to Part B of the Detail and insert the ends
of the desoldering braid through the holes in a
ferrite core. The solder connection for the violet
wire should be at the left end of the indicated
hole in the ferrite core.

Push a round rod (drill bit, etc.) of the largest
possible diameter (about 1/8") all-the-way into
(but not clear through) both holes in the ferrite
core to compress the desoldering braid flat
against the sides of the web (center) of the fer-
rite core. Then remave the rod.

NOTE: As you proceed with the winding of this
transformer, continuously push each wire against
the web of the ferrite core. If you do not do this,
you will not be able to complete all 6 wraps. Use
progressively smaller rods. You can use the large

orange wire ends. bare wire supplied with the kit to push the last two
turns against the ferrite core.
0 Y % 3, 1 (INCHES) 2 3 4 5 6 7
|ve 2o 88 78] )\ 4o L0 L AR IR0 UE (R I B SR TN A S A AP
e e / ———pee e
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( ) Refer to Part B of the Detail and proceed with

(

(

(

(

(

(

(

)

)

)

)

)

)

)

the winding of the transformer. Wrap the violet
wire around the web (through both holes) of the
ferrite core.

Refer to Part C of the Detail and finish wrapping
the 6 wraps of violet wire (5 wires at the bottom
and 6 wires at the top) on the ferrite core. When
you complete the 6 wraps, there should not be
enough violet wire left to make another com-
plete wrap.

Refer to Part C of the Detail and remove all but
1/8" of insulation from the end of the violet wire
at the bottom of the ferrite core. Then melt a
small amount of solder on the ends of the desol-
dering braid and the bared violet wire. Set the
completed transformer aside temporarily.

Use the same procedure to make another trans-
former identical to the one you just completed.

T401: Refer to Part D of the Detail 12-11B and
install one of the just-completed transformers
at location T401 on the RF circuit board. Be
sure you insert the desoldering braid with the
violet wire soldered to it into the single hole
end of the outline on the circuit board. Solder
the leads to the foil and cut off any excess lead
lengths. NOTE: Do not use excessive heat
when you solder the braid to the circuit board.
To do so could melt the insulation on the vio-
let wire.

T403: Refer to Part E of the Detail and similarly
install the other transformer at location T403
on the circuit board.

L437: Refer to Detail 12-11C and install a .35
pH variable inductor (#40-2078, black body)
at location L437 on the circuit board. Align
the notch on the inductor body with the dot
on the circuit board. Solder the leads to the
foil and cut of any excess lead lengths.

L436: Similarly, install a .53 wH variable in-
ductor (#40-2077, yellow body) at location
L436 on the circuit board. Be sure to align the
notch on the inductor body with the dot on
the circuit board.

Detail 12-11C

( ) L435: Similarly, install a .35 wH variable in-

(

(

)

)

ductor (#40-2078, black body) at location
L435 on the circuit board. Be sure to align the
notch on the inductor body with the dot on
the circuit board.

L405: Similarly, install a .35 pwH variable in-
ductor (#40-2078, black body) at location
L405 on the circuit board. Be sure to align the
notch on the inductor body with the dot on
the circuit board.

Refer to Detail 12-11D and push the round
transistor heat sink onto transistor Q403.

Z
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D
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Detail 12-11D
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( ) SW401C: Refer to Detail 12-11E and install a
rotary switch at location SW401C on the cir-
cuit board. Position the switch so the side with
the color dot is toward the dot mark on the
circuit board outline. Be sure all of the pins
are in their circuit board holes and the switch
is tight against the circuit board. Then solder
one of the center pins to the foil. Again, make
sure the switch is tight against and perpen-
dicular to the circuit board; then solder the
remaining pins to the foil.

( ) Refer to Detail 12-11F (Illustration Booklet,
Page 15) and the Pictorial and install both
shield plates at their locations on the circuit
board. Position the shield plates so their slots
are oriented as shown. Be sure the plates are
perpendicular to the circuit board; then solder
only the center tab to the foil. The other tabs
will be soldered later.

( ) Twist the tabs on the small shield 90°. Then
insert the tabs of the small shield into their
circuit board holes and solder the flange of the
small shield to the front shield plate. Be sure
the small shield and shield plate are tight
against each other and the circuit board. Then
solder the tabs of the small shield to the foil.

( ) SW401B: Position a rotary switch so its color
dot side faces the other previously-installed
rotary switch and insert the pins of the switch
into their holes in the circuit board at location
SW401. Then secure the switch to the shield
plate with 4-40 black philllips head hardware.
Do not solder the switch pins to the foil yet.

O Y% v Yy 1 (INCHES) 2 3
b L L

(

(

(

(

)

)

)

)

SW401A: Similarly, install a rotary switch at
location SW401A in the circuit board.

Align the notches in the shield plate cover with
the rotary switch mounting screws and fit the
cover down onto the shield plates. The flanges
on the cover must fit on the outside of the shield
plates. Now secure the cover to the shield
plates with #6 X 1/4” hex head sheet metal
screws in the indicated holes.

Push the shield plates tight against the circuit
board and solder the end tabs of the plates to the
foil.

Solder the pins of rotary switches SW401B and
SW401A to the foil.

Detail 12-11E
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INITIAL TESTS

NOTE: In the following steps, the setting of your ohm-
meter is indicated in parentheses, “(R x 10K)" for ex-
ample, because meaningful readings cannot be taken
using a single range. Be sure to zero your ohmmeter
each time you change its range.

Refer to Pictorial 12-12 (Illustration Booklet, Page 16)
for the following steps.

( ) Connect the common ohmmeter lead to a
ground point on the RF circuit board. NOTE: A
convenient point is a foil pad at one of the
corner circuit board mounting holes.

Use the positive ohmmeter probe to check the RF cir-
cuit board plugs and pins for the following readings.
Note that, as on the previous circuit boards, the steps
are abbreviated.

NOTE: Do not change ohmmeter ranges unless a step
directs you to do so.

() P401-1 & 2. 80 k) or greater. Check C401,
C481. (R x 10K).

( ) P401-5. Infinity. Check C402.

( ) P402-1. Infinity. Check C414.

( ) P402-3. 10 kQ to 20 k2. Check C419, C421,
C422. (R x 1000).

( ) P403-1,2,&3.
C425.

7000 () to 15 k). Check C492,

( ) P403-4. Infinity. Check D405.

( ) P403-5. 2000 2 to 3000 (). Check Q412,

C418..
( ) P404-1. 5000 {2 to 10 k2. Check C464, D411.
( ) P404-2. 10k{ to 20 k). Check C451, L439.
( ) P404-3. 5000 £ to 10 k2. Check D409.
( ) P405-1. Approximately 600 ). Check C487,

L443. (R X 100).

( ) Pa405-2. Infinity. Check circuit board foils. (R
X 10K).

( ) P405-3. Approximately 100 k(2. Check D410.
( ) P406-1. Inifinity. Check C471,C474.

( ) P407-1&2. Infinity. Check C494.

( ) P407-3. Infinity. Check C476.

( ) P407-5.
X 10).

Approximately 20€). Check U401. (R

( ) P408-1. Infinity. Check D427. (R x 10K).

( ) P408-2. Infinity. Check Q409, C479.
( ) P408-4. Infinity. Check C475,C477.

( ) P408-5. Approximately 40 k). Check C478,
C493, L446.

() P409-1. 100k€. Check D424, C425, D426.
() P409-2. Infinity. Check D413.
( ) P409-3. 100 k. Check D422, D423.

( ) P409-4. Approximately 150 k). Check D426.
( ) P409-5. Infinity. Check Q408.

( ) P410-1, 2, & 3.
Q407.

200 k) to 300 kf). Check

( ) P410-4. Approximately 100 k). Check Q406.

() P411-1. 200k to 300 k2. Check D414.
() P411-2. Infinity. Check SW401C.
( ) P411-3. 100k to 200 k€. Check D422.
( ) P411-4. 100k to 200 k2. Check D423.

( )] Pa11-5.
D424,

100 kQ to 200 k). Check D418,

This completes the “Initial Tests” of your RF circuit
board. Set the circuit board aside until it is called
for during the assembly of the chassis. Proceed to
“ALC Circuit Board”.
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ALCCIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#13. Then remove the parts from this pack and
check each part against the following list. The
key numbers correspond to the numbers on the
“ALC Circuit Board Parts Pictorial” (Illustra-
tion Booklet, Page 16). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

any packing material until you account for all
the parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath
Parts Price List.”

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS Capacitors (Cont'd)
NOTES: B 21-140 2 001 uF (1000 pF) ceramic  C653, C654
. B3 21-761 3 .01 uF(103) glass ceramic  C656, C657,
. ; C658
1. Resistors may be packed in more than one envelope. B2  25.850 1 .47 uF electrolytic Ce55
Open all of the resistor envelopes in this pack before
you check the resistors against the following Parts List.
INDUCTORS
2.  The following resistors are rated at 1/4-watt and have
a tolerance of 5% (fourth band gold) unless otherwise C1  40-1011 1 30 puHtoroid L651
noted. 1% resistors have a brown fifth color band. C2  45-604 1 100 pHchoke (brn-blk-brn)  L652
Al 6-470-12 ° 2 470 (yel-viol-blk) R651, R652 DIODES
Al 6-201-12 1 2000 (red-blk-brn) R664
Al B-1101-12 1 11000, 1% (brn-brn-blk-bm) R661 D1 56-20 2 1N295A (rec-wht-gr) D51, D652
Al 6-332-12 1 33001 (org-org-red) R653 D1  56-652 1 1N
4448 D653
Al 6-392-12 1 3900 (org-wht-red) R654 DI 56-58 1 1N52348 D654
A1 6-103-12 5 10kQ (brn-blk-org) R655, R656,
R663, R665,
R6E66 MISCELLANEOUS
Al 6-153-12 1 15k (brn-grn-org) R657
Al 627312 1 27kl (red-viol-org) RES9 E1  10-1140 1 5000 control R658
Al 6-474-12 1 470k (yel-viol-yel) R662 85-2681-3 1 ALC circuitboard
E2  253-1 1 #6fiberflatwasher
CAPACITORS E3 25712 1 Eyelet
E4 417-864 4 MPSAOStransistor Q651, Q652,
; Q653, Q654
Bl 21169 bR i i ES  432-969 1 Spinplug P651
B1 21722 prtgamic E6  434-146 3 Phonosocket S652, S653,

5651
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STEP-BY-STEP ASSEMBLY

START @

( ) Position the circuit board as
shown.

( ) C561:6 pF ceramic.

—_—
—

C652: 330 pF ceramic.

—

R652:47 1 (yel-viol-blk).

—
—

R653: 3300 (2 (org-org-red).

—_—
—

R651: 47 £2 (yel-viol-blk).

—
—

C653:.001 wF ceramic.

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

—
—

R654: 3900 0} (org-wht-red).

—_—
—

R661: 1100 Q,1% (brn,brn-blk-
brn).

R&55: 10 k() (brn-blk-org).

-

C656: .01 wF (103) glass ceramic.

() R663:470kQ (yel-viol-yel).

NN\ /2

4

LIRS

654:.001uF ceramic.

) D652: 1N295A (red-wht-grn),
#56-20.
) D651: 1N295A (red-wht-grn),
#56-20.

—_—

R659: 27 k() (red-viol-org).

R657: 15 k{} (brn-grn-org).

R664: 20002 (red-blk-brn).

—

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

—

R656: 10 k() (brn-blk-org).

C657: .01 pF (103) glass ceramic.

—

R665: 10 k2 (brn-blk-org).

—

R662: 10 k2 (brn-blk-org).

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

BANDED END

( ) D653: 1N4448 (#56-652). Posi-
tion the diode with the banded
end up.

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

R666: 10 k() (brn-blk-org).

—

C658: .01 nF (103) glass ceramic.

—

D654: 1N5234B
Banded end up.

(#56-58).

—

L652: 100 pH choke (#45-604,
brn-blk-brn).

—

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

PICTORIAL 13-1
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( ) 3/4"small bare wire in hole A.
Solder one end of the wire to the
foil. The other end will be con-
nected later.

( ) Les1: 30 wH toroid (#40-1011).
Install the coil as shown. Insert
the entire bare end of the leads
into the board. Solder the leads to
the foil and cut off the excess

lengths.

CENTER
LEAD

BOTTOM
LEAD

NOTE: When you install each of the
following transistors, position the flat
on the transistor over the outline of the
flat on the circuit board. Then insert
the leads into the circuit board holes
and solder them to the foil. Cut off the
excess lead lengths.

FLAT

FLAT

( ) S651: Phono socket. Solder the
two tabs and center lug to the foil
and cut off the excess lengths.

( ) R658:500 () (#10-1140) control .
Bend the leads down 90° as

shown. Install the control, solder
the leads to the foil, and cut off
the excess lengths.

TOP
LEAD "I O
;_) Four MPSAQ5 (#417-864) transistors:
BOTTOM
LEAD 7
o= [:] ( ) Q652.
o ( ) Q653.
\ s §2; /D () Qes1.
<t/ () Qesa.

( ) P651: 5-pin plug. Insert the short
pins into the board. Solder them
to the foil and cut off the excess
pins.

NOTE: When you install electrolytics,
be sure to match the positive (+ ) mark
on the capacitor with the positive ( +)
mark on the circuit board, or match
the negative (- ) mark on the capacitor
with the negative mark on the circuit
board.

NEGATIVE

POSITIVE
i+)
> MARK

oy Ye 3% 1 (INCHES) 2
| oo jww o] ]
Frrtrrrrery et T T

5 1 (cm) 2 a . 5

PICTORIAL 13-2

( ) C655: 7 uF electrolytic. Solder
the leads to the foil and cut off the
excess lengths.
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START @

( ) Position the circuit board with
the foil side up as shown.

( ) Position both phono sockets as
shown. Then bend the center lug
at a 90 °angle at the dimension
shown. Cut it off 1/16” from the
end.

CUT OFF
/16"

( ) S652: Position the phono socket
with the center lug as shown and
install it on the board. Solder
both tabs and the center lug to the
foil.

( ) S653: Similarly install the other
phono socket. Note the position
of the center lug.

( ) Place the #6 fiber flat washer
over the eyelet and insert the
eyelet through coil L651 from
the component side of the board
as shown in Detail 13-3A. Solder
the eyelet to the foil.

1-1/2"
BARE WIRE

N\

FOIL SIDE

#6 FIBER

Q WASHER

EYELET

Heathkit
CONTINUE < .

( ) Cut a 1-1/8" length of teflon
sleeving and a 1-5/8" large bare
wire.

( ) Use the following procedure to
install the 1-5/8" large bare wire
in the circuit board at hole A:

1. Slide the 1-1/8" length of
Teflon sleeving over the
large bare wire. Then form
the wire as shown below.

2. Push one end of the wire
and sleeving into the eyelst
in the circuit board (from
the foil side).

3. Insert the other end of the
wire in hole A. Make sure
it does not touch the case of
the phono socket on the
component side of the
board. Then solder the wire
to the foil.

EYELET

"2

NOTE: The end of the wire
that extends through the
eyelet will be connected
later.

|[CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

( ) Unsoldered connections.
( ) Poorsolderconnections.

( ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

( ) Transistors for the proper instal-
lation.

( ) Diodes for the proper installa-
tion.

( ) Electrolytic capacitor for the cor-
rect position of the positive (+)
lead.
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PICTORIAL 13-4

INITIAL TESTS

Refer to Pictorial 13-4 for the following steps.

( ) Connect the common ohmmeter test lead to a
ground point on the ALC circuit board. NOTE:
A convenient point is the outer shell of the
phono socket that is mounted on top of the cir-
cuit board.

0 Y v Yy 1 (INCHES) 2 3
e aayera,7ee) |, ), o100 1
prrtrrry e
0O 5 1 (cm 2 a 4 s & 7 8

Use the positive ohmmeter probe to check the ALC
circuit board plug and phono sockets for the follow-
ing readings. Note that, as on the previous circuit
boards, the steps are abbreviated.

( ) SettheohmmetertoR x 10K. Use this ohmme-
terrange for all of the following checks.

( ) Check the inner contact of phono socket S651.
Infinity. Check for a solder bridge on the circuit
board.

( ) Check the inner contact of phono socket S652.
Infinity. Check D654, C658.

( ) Check the inner contact of phono socket S653.
Infinity. Check for a solder bridge on the circuit
board.

( ) P651-2. Infinity. Check C655, C656.
( ) P651-3. Infinity. Check D653.

( ) P651-4. Approximately 70 k(). Check Q653,
Q654.

[ ) P651-5. Approximately 70 k). Check Q653,
Q654.

This completes the “Initial Tests” of your ALC cir-
cuit board. Set the circuit board aside until it is
called for during the assembly of the power
amplifier. Proceed to “Power Amplifier Assembly”.




Page 166

PA (POWER AMPLIFIER) ASSEMBLY

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#14. Then remove the parts from this pack and
check each part against the following list. The

Heathkit

any packing material until you account for all

the parts.

key numbers correspond to the numbers on the
“PA Circuit Board Parts Pictorial” (Illustration
Booklet, Page 17). Return any part that is
packed in an individual envelope, with the part
number on it, back into its envelope until that
part is called for in a step. Do not throw away

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath
Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS CAPACITORS
NOTES: Mica
1. Resistors may be packed in more than one envelope.
: o B1  20-1
Open all of the resistor envelopes in this pack before B1 20_7:9 : gggi g:g
you check the resistors against the following Parts List. B2 20-725 2 250pF C1215. C1216
' ' B1  20-116 1 400pF Cc1219
2.  The following resistors are rated at 1/4-watt and have B1  20-113 1 470pF Ci1218
a tolerance of 5% (fourth band gold) unless otherwise B1  20-172 3 1000pF C1207, C1208,
noted. 10% is indicated by a silver fourth band. . ci211
Al 6229 4 220, 12-watt (redred-gold) R1221,R1222,| Ceramic
R1223, R1224
A1 6-689-12 2 6.8 0 (blu-gry-gold) R1208,R1209 | B3 21-53 4 .001 uF (1000 pF C1225, C1226
Al 6-100-12 4 100 (bn-blk-blk) R1201, R1202, feedthrm(_lgh Bl C1227. C1228
Al 6-150-12 2 150 (b -blk) ik it (s Ml . SO e
-150- m-grn R1211,R1212 | B4 2127 2 .005 uF (5000 pF
Al 6-220-12 1 220 (red-red-blk) R1206 B4 21-176 9 .01 p.: eo00en) g:g glgg:s
A1 6-270-12 2 279 (red-viol-blk) R1203, R1204 C1204. C1206.
Al 6-470-12 1 47 O (yel-viol-bik) R1213 C1208. C1213.
A3 1-20-2 2 1000, 2-watt, 10% R1216,R1219 C1214. C1217.
(brn-blk-brn) C122 ) !
A4 3-37-5 1 1201}, 5-watt wirewound R1207 B4 21-143 1 05 uF c =
A3 6-151-2 1 1501, 2-watt (brn-grn-bm)  R1205 s 1212
Al 6-471-12 1 470  (yel-viol-brn) R1214 Other Capacitors
B5 25-885 1 100 wF electrolytic c1232
BS  25-887 1 220 wF electrolytic C1224
B6  25-877 1 2200 uF electrolytic C1233
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
itors (Cont'd
Other Capac ( ) #8 Hardware
- 2 .1 pF Mylar C1221,C1223
S b G1  250-1477 1 8-32 x 1-1/4" screw
G2 252-4 3 8-32nut
DIODES G3 252-180 1 8-32wingnut
G4 25345 2 #B8flatwasher
c1  57-27 2 1N2071 D1201,D1202 | G5 2542 2 #8lockwasher
C1 56-652 2 1N4448 D1203,D1204
Other Hardware
TRANSISTORS
H1  255-13 1 1/4" x 1/4"long spacer
NOTE: Transistors may be marked for identification in any of H2 255-21 4 1/4” x 7/8"tapped spacer
the following four ways:
V. Padmanber. MISCELLANEOUS
2. Typenumber.
ype J 10-295 1 750 control R1215
J2  45-612 4 10 uH RF choke (brn-blk- L1201, L1202
i & numper. 4 4
3. Partnumber andtype numbe bik) L1203, L1204
. J3 604 1 Slide switch
4. Part number with a type number other than the one J4  75-108 1 1-3/4" x 2"insulator paper
listed. J5  75-704 1 Transistor insulator (packed
between two pieces of cardboard)
D1 417-818 1 MJE181 Q1205 v 85-2785-1 1 PAcircuitboard
Dz 417971 2 Predriver Q1201, Q1202 J6 85-2690 3 LINcircuitboard
D2 417-972 2  Driver Q1203,Q1204 | J7  85-2691 3 LOUTcircuitboard
D3 117-16 1 Matched set of two Final Q1206, Q1207 Js 85-2692 1 HINcircuit board
transistors J9  85-2693 1 HOUT circuit board
J10 206-1410 1 Shield
HARDWARE J11 215-94 2 Transistor heat sink
J12 266-1126 2 Longbrasstube
J13  266-1206 6 Shortbrasstube
#4 Hardware J14  434-42 1 Phono socket (chassis mount)
J15  434-146 2 Phonosocket(circuitboard  S1201,S51202
o e mount)
&1 auan ! m:c:;w Dlackphiips J16  436-51 1 Coaxial socket
u J17 47510 2 7/32"longferrite bead
2. 250517 8 :;:% :c :; :{ Blackanen J18 47512 1 516" longferrite bead
" J19  475-15 13 1/8"long ferrite bead
g 2T § o e J20  475-17 12 3/16"longferrite bead
- nut 3
E5 254.9 2 #4lockwasher J21  475-27 4 1/4"long ferrite bead (red)
J21  475-28 6 1/4”long ferrite bead (green)
#6 Hardware
F1 250-1325 8 6-32 x 1/4" black phillips
head screw FROM THE FINAL PACK rts left in the shi
F2  250-1331 1 6-32 x 5/8" black phillips (pa v
i — ping carton)
F3  250-1158 6 632 x 3/4" threaded stud
F4 2523 11 6-32nut K1 203-2109-1 1 Rearpanel
F5 254-1 15  #6 lockwasher K2 215-665 1 Large heatsink
F6  259-1 2  #6 solder lug
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STEP-BY-STEP ASSEMBLY

Position the power amplifier circuit
board lettered side (not the foil side)
up as shown in the Pictorial. DO NOT
solder to the foil on the lettered side of
the board unless you are instructed to
dosoinastep.

NOTE: All of the resistors installed in
this Pictorial are 1/4-watt.

( ) R1203:27(}(red-viol-blk).

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSTION THE
BANDED END AS SHOWN ON THE
CIRCUIT BOARD.

7

( ) R1201:100 (brn-blk-blk).

() R1202:100 (brn-blk-blk).

\

() R1204:27 () (red-viol-blk).

\

{ ) D1201: 1N2071 diode (#57-27).
See Detail 14-1A.

\

( ) R1208:6.8 Q2 (blu-gry-gold).

() R1211:15 8} (brn-grn-blk).

( ) R1209:6.8 Q(blu-gry-gold).

( ) R1212:150 (brn-grn-blk).

() R1217:100 (brn-blk-blk).

( ) R1214:470 (yel-viol-brn).

() R1218:104 (brn-blk-blk).

N\ SN\

( ) Solder the leads to the foil and

cut off the excess lead lengths.

h

PICTORIAL 14-1

BANDED END

Detail 14-1A
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When you install a ferrite bead (or fer-
rite beads) in the next four steps, place
the beads(s) on a 1” small bare wire.
Bend the bare wire to fit into the holes
in the circuit board. Then solder the
wire to the foil and cut off the excess
wire lengths.

( ) 7/32"longferrite bead.

( ) 7/32"longferrite bead.

( ) Two 1/8"longferrite beads.

( ) Two1/8"longferrite beads.

When you install the capacitors in the
next two steps, position its flat side
up. Bend the tab so it is even with the
bottom, and solder both sides to the
foil on the printed side of the circuit
board. DO NOT solder the tab to its foil
at thistime.

OLDER “e
SN2

Fiay  BEND ‘
SIDE o
DOWN :

] 7]
5 Dl-VQB
i e
)

( ) C1215:250 pF mica.

( ) C1216:250 pF mica.

AN

N

When you p‘erform the next two steps,
use the specified length of large bare
wire.

( ) Five 1/8" long ferrite beads on a
1-1/4" large bare wire. Be careful
not to break the ferrite beads
when you bend the wire to fit the
circuit board.

( ) 5/16" long ferrite bead on a 1-1/2"

=)

e
1

Q

PICTORIAL 14-2

Page 169

large bare wire.
o] Y% % E7A 1 {INCHES) 2
| o amjaie, ae| ¢ |, 4. ],
Pt
[+ 1 (em) 2 3 4 ]
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Refer to Pictorial 14-3 (Illustration Booklet, Page 18)
for the following steps.

( ) Refer to Detail 14-3A (Illustration Booklet,
Page 19) Part A and assemble a small trans-
former form with an “L IN” circuit board (#85-
2690), an “L OUT” circuit board (#85-2691),
four 3/16” long ferrite beads, and two short
brass tubes. Be sure the circuit board part
numbers are both up and at the outside ends
of the assembly.

NOTE: In some of the following steps, you will sol-
der brass tubes to circuit boards. To make the tubes
easier to solder, use steel wool or fine sand paper
on the ends of the tubes until they are bright.

( ) Referto Part B of the Detail and push the circuit
boards tightly against the ferrite beads and ad-
just the brass tubes so they protrude the same
amount from each circuit board. Check to see
that the bottom edges of both circuit boards are
parallel to each other, and set the assembly on
a 3" small bare wire that is formed into a “U”
shape. The bare wire will help to stabilize the
assembly and keep the brass tube from being
pushed all the way to one end. Now solder the
brass tubes to the foil on the #85-2690 circuit
board.

( ) When the assembly is cool enough to handle,
turn it over onto the bare wire as shown in Part
C of the Detail, and solder the brass tubes to the
foils on the #85-2691 circuit board.

( ) Similarly, assemble two more transformer
forms identical to the one you just completed.

GRN

85-

H oUT
CIRCUIT
BOARD
£85-2693

BRASS
TUBE

() RefertoDetail 14-3B and assemble a large trans-
former form with an “H IN"” circuit board (#85-
2692), an “H OUT” circuit board (#85-2693),
four 1/4" long red ferrite beads, six 1/4" long
green ferrite beads, and two long brass tubes. Be
sure that you have positioned the part numbers
on both circuit boards up and to the outside
ends of the assembly. Also, be sure you have al-
ternated the red and green ferrite beads.

( ) Now solder the brass tubes to the circuit board
foil(s) as you did with the small transformer
forms.

Refer to Pictorial 14-3 for the following steps.

( ) T1201: Refer to inset drawing #1 on Pictorial
14-3 and install one of the small transformer
forms at location T1201 on the power
amplifier circuit board. Be sure the #85-2690
circuit board is next to circuit board holes AA
and BB. Position the circuit boards within the
outline on the board and solder the foil of the
#85-2690 circuit board to the foil on the power
amplifier circuit board.

( 3 Now solder the foils of the #85-2691 circuit

board to the foils on the power amplifier cir-
cuit board.

HON
> CIRCUIT
N\ BOARD
- g #85-2692
AN =

\ X

1/4" LONG
FERRITE

Detail 14-3B
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( ) T1202: Similarly, solder a small transformer
form at location T1202 on the power amplifier
circuit board. Be sure the #85-2690 circuit
board is next to holes C, D, E, F, and G on
the power amplifier circuit board.

( ) T1203: Solder the remaining small transformer

form at location T1203 with its #85-2690

board next to holes H, I, ], K, and L on the

power amplifier circuit board.

NOTE: The large transformer form will be installed
later.

( ) Preparea 5" small red stranded wire.

NOTE: When you wind a wire through a transformer
form, the wire should not be too loose, however,
you must be careful not to pull the wire too tight
against the ends of the brass tubes. These brass tube
ends can be quite sharp, and could cut the insulation
on the wire. This could cause “shorted turns” which
would keep your Transceiver from operating prop-
erly. If the wire appears to be too long when you
finish winding the transformer, you can shorten the
free end as necessary.

( ) Refer to Detail 14-3C and solder one end of
the prepared red wire into hole AA in the
power amplifier circuit board and cut off the
excess wire length.

Detail 14-3C

( ) Refer to Detail 14-3D (Illustration Booklet,
Page 19) Part A and solder the combined end
of the red and black wires into hole E of the

power amplifier circuit board.

Refer to Part A of the Detail and wind the black
wire 1 turn on the transformer form at location
T1202 by following the numbered sequence (1
through 3) and arrow direction. Then solder its
free end into hole F.

()

£l

NOTE: If you can not get a wire through the brass
tube, carefully push a large bare wire through the
tube to make a passageway for the wire.

( ) Refer to Part B of the Detail and wind the red

( ) Again refer to Detail 14-3C and wind 2 turns wire 1 turn on the transformer form and solder
on the transformer form at location T1201, by its free end into hole D.
following the numbered sequence (1 through
5). Then solder the free end of the wire into ( ) Remove 3/16" of insulation from both ends of
hole BB in the power amplifier circuit board two 1-5/8" small white solid wires. Then bend
and cut off the excess wire lengths. asmall loop at one end of each wire.

( ) Prepare a 3" small red stranded wire and a 3" () Refer to Part C of the Detail and cut both leads
small black stranded wire. Do not add solder of a 22 () (red-red-blk) 1/4-watt resistor to 3/16"
to the ends of these wires yet. long. Bend small loops in each resistor lead and

connect the looped end of a white wire to each

( ) Twist the bare end at one end of the red wire resistor lead. Bend the loops on the wire ends
and black wire together and melt a small and the resistor closed. Make these connections
amount of solder on them. Then melt a small as small as possible.
amount of solder on the remaining two wire
ends. ( ) Now solder the connections of the resistor and

white wires. Do not use any more solder than
necessary to make a good connection.

0y oy 3 1 (INCHES) 2 3 4 5 8 7

|‘.’f”‘::'el”:"’lq”'l.1:1.1r Log o1 L‘I.] l.l.x;l.Lnfl.lll P [

Or""' : 1[ (CM) ;_ ; l l la ]‘; L Io ‘TD |l| 1]'.' il: 4 1'0 ) i 1I7 )
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( ) Refer again to Part C of the Detail and cut 3/16"

long slits at both ends of a 3/4” length of fiber
sleeving. Be sure the slits are aligned with each
other. Slide the sleeving over the resistor/wire
assembly. Center the sleeving on the resistor
and bend the white wires into the slots of the
sleeving.

R1206: Refer to Part D of the Detail and push the
white wires through the brass tubes in trans-
former form T1202 until the sleeving is 1/8”
from the form. Then bend the white wires and
sleeving up against the form.

Refer again to Part D of the Detail and slide a
1/8" long ferrite bead on the free end of each
white wire. Now solder these wires into holes
C and G of the power amplifier circuit board
and cut off any excess wire lengths.

C1211: Refer to Detail 14-3E (Illustration Book-
let, Page 20) and cut both leads of a 1000 pF
mica capacitor to 1/4” long. Position the body
of the capacitor on top of transformer form
T1203. Bend the capacitor leads over the edge
of circuit board #85-2691 (see Pictorial 14-3)
and solder the leads to the foils of the circuit
board.

Prepare a 3” small red stranded wire and a 3"
small black standed wire. Do not add solder
to the ends of these wires yet.

Twist the bare end at one end of the red and
black wire together and melt a small amount
of solder on them. Then melt a small amount
of solder on the remaining two wire ends.

Refer to Part B of the Detail and solder the
combined ends of the red and black wires into
hole ] of the power amplifier circuit board.

Refer again to Part B of the Detail and wind
the black wire 1 turn on the transformer form
at location T1203 as you did at transformer
T1202. Now solder the free end of the black
wire into hole L in the power amplifier circuit
board.

(

(

)

)

Refer again to Part B of the Detail and wind the
red wire 1 turn on transformer form T1203 and
solder its free end into hole H in the power
amplifier circuit board.

Remove 3/16" of insulation from both ends of
two 1-5/8" small white solid wires and bend a
small loop in one end of each wire.

Cut both leads of a 47 () (yel-viol-blk) 1/4-watt
resistor to 3/16" long. Bend a small loop in each
resistor lead and connect the looped end of a
white wire to each resistor lead. Bend the loops
closed and solder both connections.

Cut a 3/16" long slit at each end of a 3/4” length
of fiber sleeving,.

Slide the sleeving over the resistor/wire assem-
bly. Center the sleeving on the resistor and
bend the white wires into the slits in the sleev-
ing.

R1213: Refer to Part C of the Detail and push the
white wires through the brass tubes in trans-
former form T1203 until the sleeving is 1/8"
from the form. Then bend the white wires and
the sleeving up against the form.

Refer again to Part C of the Detail and slide a
1/8" long ferrite bead on the free end of each
white wire. Now solder these wires into hole I
and K in the power amplifier circuit board. Cut
off the excess wire lengths.

Refer to inset drawing #2 on Pictorial 14-3 for the
following steps.

( ) T1204: Use the following procedure to mount

the large transformer form on the circuit board:

1. Position the large transformer form over
location T1204 on the power amplifier
circuit board. Be sure circuit board #85-
2693 is towards the left end of the power
amplifier circuit board.

2. Position the transformer form toward the
left as far as possible.



Heathkift

Page 173

EXCESS
LEADS

Detail 14-3F

( ) C1219: Start the leads of a 400 pF mica
capacitor into the holes of circuit board #85-
2693 as shown in Detail 14-3F. Then push the
capacitor toward the circuit board as far as
possible. Do not solder the leads or cut them
3. Solder the foils on circuit board #85- off yet.
2693 to the foils on the power amplifier
circuit board. Be sure to use enough sol- ( ) C1218: Cut both leads of a 470 pF mica
der to ensure a good connection. NOTE: capacitor to 1/4” in length. Refer again to Detail
You may have to position the trans- 14-3F and bend small loops in these leads and
* former back toward the right a small then bend them around the leads of capacitor
amount to expose the foil on the power C1219. Then solder all four capacitor leads to
amplifier circuit board. the foils of circuit board #85-2693.
4. Solder the foils on circuit board #85- ( ) Refer again to Detail 14-3F and cut off the ex-
2692 to the foil on the power amplifier cess leads of capacitor C1219. Then bend
circuit board. capacitor C1218 down as shown in the inset
drawing.
0 v wn 3y 1 (INCHES) 2 3 4 5 6 7
!";":‘g‘ffral“fsl;':”_l by 1]11' ‘I N L. %L[l - 'Il —t Ly Tl;_:___._ﬁflilrl 1l L | ]L_,'J
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g 19~ -

-—-|3ls~|- -13!3"!‘-

OUTER INSULATION DO NOT CUT
e —
QUTER INSULATION.
3’3"“—"] BRAID
PUSH THE BRAID BACK "
OVER OUTER INSULATION.
INNER INSULATION

REMOVE AS MUCH INNER é - _ —
INSULATION AS POSSIBLE. —
INNER LEAD
MELT A SMALL AMOUNT SOLDER'\"W : —
OF SOLDER ON INNER LEAD. %Z e

SOLDERING IRON

® ® © ® o

PUSH THE BRAID OVER THE

INNER LEAD AND TWIST ,
TIGHTLY. THEN SOLDER THE
BRAID TO THE INNER LEAD. * SOLDER BRAID

TO INNER LEAD

Detail 14-3G

( ) Refer to Detail 14-3G and prepare both ends
of a 19” white shielded cable as shown. NOTE:
The object is to connect the inner lead to the
braid of the cable at both ends.

with. Work carefully and form the cable with both
hands. Wind it snug but do not make the windings
too tight. Also, be careful not to cut the outer insula-
tion on the sharp ends of the brass tubes. If you can-
not get the cable through the brass tubes, carefully
work the shank end, not the pointed end, of a 1/8"
diameter drill bit through the brass tubes to make
a passageway for the cable,

NOTE: In the following steps, you will be instructed
to wind this shielded cable on the large transformer
form. This cable is quite stiff and is difficult to work

O % w ¥y 1 (INCHES) 2 3 4 5 6 7
|yo amysm 2ee) ) ), o b P PR S O R R S | |
Pt s e e T iy i T iy
O 3% 1 (cm) 2 3 4 5 e 7 L] ° 0 " 12 13 14 15 1. 17
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Detail 14-3H

L

(

( ) Refer to Detail 14-3H and turn the power
amplifier circuit board so the right end is facing
you.

( ) Refer again to Detail 14-3H and solder one end
of the prepared shielded cable into hole M in
the power amplifier circuit board.

NOTE: When you wind the cable around the trans-
former, in the next step, avoid (as much as possible)
any overlapping of the cable at the right end of the
power amplifier circuit board. Too much buildup of
the cable will make it very difficult to install the
shield over the circuit board later.

(

(

)

)

)

i & WIRES
A2
®

Refer again to Detail 14-3H, follow the num-
bered sequence (1 through 9) and wind 4 turns
of the cable on the transformer form at location
T1204.

Solder the free end of the cable into hole N in
the power amplifier circuit board and cut off
any excess cable ends.

Set your chmmeter to R X 10K. Then check
the resistance between the ground foil on the
PA circuit board near hole N and the foil on
circuit board #85-2692. The ohmmeter should
indicate infinity. If you do not obtain the cor-
rect indication, check the insulation on the
shielded cable that you just installed.
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( ) C1202: 39 pF mica.

( ) L1202: 10 pH RF choke (#45-
612).

( ) C1203: .01 pF ceramic. NOTE:
Your circuit board may be
marked .005.

) C1205: 56 pF mica.

( ) L1204: 10 pH RF choke (#45-
612).

e

( ) C1208: 1000 pF mica.

( ) C1225:.01 pF ceramic.

( ) C1213: .01 pF ceramic. NOTE:
You may have to scrape the sol-
der resist from one of the foil
pads for this capacitor to make
soldering easier.

NOTE: When you install an electro-
lytic capacitor, be sure to match the
positive (+) mark on the capacitor
with the positive ( + ) mark on the cir-
cuit board, or match the negative (—)
mark on the capacitor with the nega-
tive mark on the circuit board.

S-NEGATIVE [-)
G‘/ MARK

POSITIVE(+)
MARK

() C1232:100 pF electrolytic.

( ) C1231:.005 pF ceramic.

Heathkirt

CONTINUE O I

( ) C1204:.01 pF ceramic.

( ) L1201: 10 pH RF choke (#45-
612).

—
—

C1201: .01 pF ceramic. NOTE:
Your circuit board may be
marked .005.

C1206:.01 pF ceramic.

—

11203: 10 pH RF choke (#45-
612).

—

C1209:.01 uF ceramic.

—

C1207: 1000 pF mica.

—

C1212:.05 pF ceramic.

) C1229:.005 p.F ceramic.

—

C1214:.01 pF ceramic.

—

R1222: 2.2 ), 1/2-watt (red-red-
gold). Mount this resistor verti-
cally. NOTE: Your circuit board
may be marked 2.7.

R1221: 2.2 (1, 1/2-watt (red-red-
gold). Mount this resistor verti-
cally. NOTE: Your circuit board
may be marked 2.7.

( ) C1217:.07 pF ceramic. Use a 1/4"
length of fiber sleeving on the in-
dicated lead.

() C1224:220 pF electrolytic.

[ ) C1223: .1 puF Mylar.

PICTORIAL 14-4

() Soldertheleads tothe foil and cut
off the excess lead lengths.

0 Yo Y% 3% 1 (INCHES) 2
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R1224: 2.2 ), 1/2-watt (red-red-
gold). Mount this resistor verti-
cally. NOTE: Your circuit board
may be marked 2.7.

—

R1223: 2.2 2, 1/2-watt (red-red-
gold). Mount this resistor verti-
cally. NOTE: Your circuit board
may be marked 2.7.

( ) C1221:.1 pF Mylar.

( ) C1222:.001 pF ceramic.

( ) Solder the leads to the foil and
cut off the excess lead lengths.
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.
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Detail 14-5A

Refer to Pictorial 14-5 (Illustration Booklet, Page 20)
for the following steps.

Caution: When you bend or cut the leads of a transis-
tor, as in the next step, you must grip the leads be-
tween the body of the transistor and then bend or
cut with long-nose pliers. Otherwise you can dam-
age the transistor.

( ) Refer to Detail 14-5A and cut off the center
lead of a predriver transistor (#417-971) at the
notches in the lead. Then bend the remaining
leads down 90° at their notches.

( ) Similarly, prepare the leads of another pre-
driver transistor (#417-971).

( ) Use the following procedure to install 4-40 X
5/16" screws in the mounting holes at locations
Q1201 and Q1202 of the power amplifier cir-
cuit board:

1. Insert the screws from the foil side of
the circuit board and temporarily secure
them in place with 4-40 nuts.

2. Solder the screw heads to the foil on the
foil side of the circuit board.

3. After the solder cools, remove the 4-40
nuts and set them aside. You will need
them later.

WARNING: You will be using Dow Corning
340 thermal compound in the next step. Al-
though the compound is not caustic, it may
cause discomfort if it gets into your eyes. If this
happens, rinse your eyes with warm water. If
the compound gets onto your clothing, the
clothing may require professional cleaning.
The compound contains Zinc Oxides, SiO,,
and slight traces of CO,.

( ) Place a dab of thermal compound on diode
D1201. Use enough compound to touch both
of the transistor heat sinks that will be
mounted at locations Q1201 and Q1202 later.
See Detail 14-5B (Illustration Booklet, Page
21).

( ) Refer again to Detail 14-5B and spread a thin
coating of thermal compound on the rear of
the two prepared predriver transistors.

( ) Q1201: Refer again to Detail 14-5B and mount
a transistor heat sink and one of the prepared

. transistors at location Q1201 with a #4 lock-
washer and a 4-40 nut. Then solder the leads
to the foil on the component side of the circuit
board and cut off the excess lead lengths from
the foil side.

( ) Q1202: Similarly, install the other transistor
heat sink and prepared transistor at location
Q1202.
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Detail 14-5C

$1201: Refer to Detail 14-5C and install a phono
socket (circuit board mount) at location S1201.
Solder all three pins to the foil.

$1202: Similarly, install a phono socket (circuit
board mount) at location S1202.

R1205: Install a 150 £}, 2-watt (brn-grn-brn) re-
sistor at its location on the circuit board. Solder
its leads to the foil and cut off the excess lead

lengths.

R1207: Similarly, install a 120 , 5-watt
wirewound resistor at its location on the circuit
board. Space this resistor 1/8” to 1/4" above the
circuit board.

Remove four 1/4" lengths of insulation from the
small white solid wire. Place these lengths of
insulation on the leads of two 1N4448 diodes
(#56-652).

D1203: Align the band on one of the prepared
diodes with the band on the circuit board at lo-
cation D1203. Insert the leads in their holes
until the insulation is against the board. Then
solder the leads to the foil and cut off the excess
lead lengths.

D1204: Similarly, install the other prepared
diode at location D1204 on the circuit board.

R1215: Install the 750 {) control (#10-295) at its
location on the circuit board. Solder its pins to
the foil.

Set the circuit board aside temporarily.

Refer to Pictorial 14-6 (Illustration Booklet, Page 21)
for the following steps.

( ) S654: Refer to Detail 14-6A (Illustration Book-
let, Page 22) and mount a coaxial socket at lo-
cation S654 on the rear panel with the nut fur-
nished with the socket. Discard the other hard-
ware furnished with the socket.

( ) SW2: Mount the slide switch on the rear panel
at location SW2 with two 6-32 x 1/4" black
phillips head screws. Position the switch so
its lugs are oriented as shown.

( ) J1: Mount the phono socket at location J1 on
the rear panel with 6-32 x 1/4” black phillips
head hardware. Position the phono socket so
its lugs are oriented as shown.

Set the rear panel aside temporarily.

( ) Position the large heat sink so the mounting
hole for Q1205 is located as shown in Detail
14-6A.

(.) Install a 6-32 x 3/4” threaded stud in hole F
in the large heat sink. Be sure the slot in the
screw is up, and adjust the screw so it extends
1/2" out of the heat sink.

( ) Similarly, install 6-32 X 3/4”" threaded studs
in holes A through E in the heat sink.

( ) Center the rear panel on the heat sink and se-
cure the rear panel with a 6-32 nut on each
threaded stud. Be sure the threaded studs do
not turn.

( ) Position the power amplifier circuit board
onto the heat sink. Be sure the circuit board
part number is located as shown. Use two #6
lockwashers on each threaded stud (one below
and one above the circuit board). Secure the
circuit board with four 1/4” x 7/8" tapped
spacers and two 6-32 nuts. Turn the hardware
only finger tight at this time.

O v w 3y 1 (INCHES) 2 < 4 5 6 7
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( ) Atthe mounting location for transistor Q1205,
measure the distance between the center of the
mounting hole in the large heat sink and the
lead holes in the circuit board. Write this di-
mension in the box above the word “MEA-
SURE” on Pictorial 14-6. This dimension will
be used later.

( ) Locate the matched final transistors (package
#117-16). Then refer to Detail 14-6B and care-
fully bend approximately 1/8" of each lead on
each transistor straight up. NOTE: This makes
it easier to remove the transistors, if this
should ever become necessary.

( ) Q1206: Refer again to Detail 14-6B and mount
one of the matched final transistors at location
Q1206 on the heat sink with two 4-40 x 1/4"
black allen head screws. Position the transistor
so the angled tab is located as shown. NOTE:

Do not apply thermal compound to the transis-
tor yet.

( ) Now solder the three indicated tabs on the
transistor Q1206 to their foil on the lettered
side of the circuit board. The remaining tab
will be soldered later.

( ) Q1i207: Similarly, mount and solder the three
indicated tabs of the other matched final tran-
sistor at location Q1207. NOTE: Do not apply
thermal compound to the transistor yet.

LEN HEAD
W
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Detail 14-6B
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Detail 14-6C

Refer to Detail 14-6C and bend the leads of two
driver transistors (#417-972). Hold the leads
between the transistor body and the bend so
you do not damage the transistor. Then shorten
the indicated portion of the leads to 1/4".

Q1203: Mount one of the prepared transistors at
location Q1203 with a 4-40 %X 1/4" black allen
head screw into the heat sink. Solder the tran-
sistor leads to their foils on the printed side of
the circuit board.

Q1204: Similarly, install the other prepared
transistor at location Q1204.

Remove the 4-40 X 1/4"black allen head screws
from transistors Q1203, Q1204, Q1205, and
Q1206. Save these screws for use later.

Remove the four spacers, two 6-32 nuts, and
six lockwashers that secure the circuit board
to the heat sink and remove the circuit board.
Save the spacers, nuts and lockwashers for use
later.
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Refer to Pictorial 14-7 (Illustration Booklet, Page 23)
for the following steps.

( ) R1216: Install a 100 (2, 2-watt (brn-blk-brn) re-

sistor at its location on the power amplifier cir-
cuit board. The lead at the left end of the resis-
tor must be soldered on the foil side of the cir-
cuit board. When you solder the other lead to
the foil on the lettered side of the board, also
solder the tab of transistor Q1206 and the tab of
capacitor C1215 to the same foil. Then cut off
the excess lead length on the foil side of the
board.

R1219: Similarly, install a 100 {2, 2-watt (brn-

blk-brn) resistor at its location on the circuit
board.

NOTE: The diode and transistor that you will be in-
structed to install in the next three steps are to be lo-
cated on the foil side of the circuit board. Also, you
will solder their leads to the foils on the foil side of
the board.

( ) D1202: Install a 1IN2071 diode (#57-27) on the

foil side of the circuit board. Be sure to align its
band with the band shown on the lettered side
of the circuit board.

METAL
SIDE

Detail 14-7A

( ) Prepare a 3-1/2" small white stranded wire and

(

(

(

)

)

)

solder one end into hole A of the circuit board.

Prepare a 4-1/2" small white stranded wire and
solder one end into hole B of the circuit board.

Prepare a 4" large red stranded wire and solder
one end into hole P of the circuit board.

Cut off excess lead lengths of these wires. Their
free ends will be connected later.

Refer to Pictorial 14-8 (Illustration Booklet, Page 24)
for the following steps.

( .) Reposition the power amplifier circuit board

back into place on the rear panel. Look between
the circuit board and the heat sink. If there are

( ) Q1205: Find the dimension you placed in the leads that touch the heat sink, cut them off.
box on Pictorial 14-6. Refer to Detail 14-7A and
bend the leads of a MJE181 transistor (#417- ( ) Temporarily remove the power amplifier cir-
818) to this dimension. Bend the leads away cuit board from the rear panel.
from the metal side of the transistor.

( )} RefertoDetail 14-8A (Illustration Booklet, Page

( ) Install the transistor, metal side up, at location 25) and apply a thin coating of thermal com-
Q1205 on the foil side of the circuit board. Sol- pound to one side of the transistor insulator.
der the leads to their foils. Then press the coated side against the large

heat sink at the location of transistor Q1205.

( ) Now cut off the excess diode and transistor Align the hole in the insulator with the hole in
leads on the lettered side of the circuit board. the heat sink.

( ) Preparea®g” s‘mall‘ wl.ute stranded wire. S_"Ide_r Apply a thick coating of thermal compound to
one end of this wire into hole CC of the circuit the rear sides (the side on the foil side of the cir-
board. cuit board) of transistors Q1203, Q1204, Q1205,

Q1206, and Q1207. Save a small amount of the
thermal compound for use later.
T‘ Ya v %1 (INCHES) 2 3 4 5 6 7

1/8 e 5/8 7/8
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Check to see that there is a #6 lockwasher on
each of the threaded studs at locations A
through F.

Position the power amplifier circuit board into
place on the rear panel.

Refer again to Detail 14-8A and start a 4-40
X 1/4" screw through the hole in transistor
Q1205, its insulator and into the hole in the
heat sink. Be sure the insulator does not move;
it must keep the metal side of the transistor
from touching the heat sink. Do not tighten
the screw at this time.

Start six 4-40 x 1/4" black allen head screws
into the holes in transistors Q1203, Q1204,
Q1206, and Q1027.

Now tighten all seven transistor mounting
screws. DO NOT overtighten the screw in tran-
sistor Q1205 as you could damage the transis-
tor.

Now secure the circuit board in place with a
#6 lockwasher and a 1/4” x 7/8" tapped spacer
on each threaded stud at locations A, C, D,
and F. Use #6 lockwashers and 6-32 nuts to
secure the circuit board at locations B and E.

Refer to inset drawing #1 on Detail 14-8A and
install an 8-32 x 1-1/4” screw in the center hole
of the ALC circuit board. Use a #8 lockwasher
and two 8-32 nuts. Tighten the first nut against
the lockwasher and foil side of the board. Ad-
just the second nut so its bottom side is 1/4”
from the foil side of the circuit board.

Refer to inset drawing #2 on Detail 14-8A and
mount the ALC circuit board onto the rear
panel. Use a #8 lockwasher, an 8-32 nut, two
#8 flat washers, and an 8-32 wingnut on the
8-32 x 1-1/4" screw. Tighten the 8-32 nut
against the lockwasher and rear panel. Finger
tighten the wingnut. Use a 6-32 x 5/8” black
phillips head screw, a 1/4” x 1/4” spacer, a
#6 lockwasher, and a 6-32 nut at the small
hole at the end of the board. Make sure both
phono sockets are centered in their holes be-
fore you tighten the hardware.

C1225-C1226-C1227-C1228: Refer to inset
drawing #1 on Pictorial 14-8 and install .001
wF (1000 pF) feedthrough capacitors at loca-
tions C1225 through C1228 on the power

amplifier shield. Install the nuts on the outside
of the shield. Be sure to mount each capacitor
so the hook in the end of the lead is facing
the same way, as shown in the Pictorial.

Cuta1” x 2 piece from the insulator. Remove
the protective backing and press the insulator
into place on the inside of the right end of
the shield.

NOTE: In the following steps, (NS) means not to sol-
der the connection because you will add other wires
later. “S-" with a number, such as (S-2), means to
solder the connection. The number following the “S-
" tells you how many wires should be at the connec-
tion. This helps you check your work as you go.

Connect the free ends of the wires coming from the
power amplifier circuit board to the feedthrough
capacitors on the shield as follows:

() Small white wire from hole A to C1225 (S-1).

( ) Small white wires from holes B and CC to
C1226 (S-2).

Remove an extra 3/8" of insulation (total 5/8")
from the large red wire coming from hole P.
Then solder the wire to C1227 and C1228.

Solder the wire coming from the center of coil
L651 and the bare wire from hole A on the
ALC circuit board into socket S654, which
protrudes through the board.

Apply a dab of thermal compound on diode
D1203 and then push the diode onto the top
of transistor Q1206.

Similarly, apply thermal compound to diode
D1204 and press the diode onto the top of tran-
sistor Q1027.

Refer to inset drawing #2 on Pictorial 14-8 and
turn the power amplifier shield over and posi-
tion it down over the power amplifier circuit
board. Secure the shield in place with four 6-
32 x 1/4" black phillips head screws into the
tops of the spacers. Be sure to use #6 solder
lugs at locations HC and HD. Also be sure to
position the solder lugs as shown in the Picto-
rial. DO NOT pinch the wires between the rear
panel and the shield.
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PA

ASSEMBLY

NEGATIVE
G- END ™~
=

C1233

POSITIVE™
2 (+) END

_SLEEVING |
U

PICTORIAL 14-9

( ) €1233:Cut both leads of a 2200 wF electrolytic
capacitor to 3/4". Then refer to Pictorial 14-9
and connect the lead at the negative (—) end
of this capacitor to solder lug HD (S-1). Slide
a 1/2" length of small black sleeving onto the
lead at the positive (+) end of this capacitor.
Then connect the lead to feedthrough
capacitor C1225 (NS).

INITIAL TESTS

Refer to Pictorial 14-10 for the following steps.

( ) Connect the common lead of your ohmmeter
to the rear panel.

Use the positive chmmeter probe to check the PA
assembly for the following readings. As in the previ-
ous sections, the steps are abbreviated.

NOTE: Do not change the ohmmeter range unless
a step directs you to do so.

( ) Feedthrough capacitors C1227 and C1228. 100
Q) or greater. Check transistors Q1206, Q1207,
and their associated components, transformer
T1204, and the circuit board for solder bridges.
(R x 10).

( ) Feedthrough capacitor C1225. Approximately

150 2. Check diodes D1203, D1204, transistor

+ (1205, and the associated circuits, and the cir-
cuit board foils.

( ) Feedthrough capacitor C1226. Approximately
150 (). Check transistors Q1201 through
Q1205 and their associated components. Also
check transformers T1202 and T1203 for the
correct wiring, and the circuit board for solder
bridges.

This completes the “Initial Tests” of your amplifier
assembly. Set the assembly aside until it is called
for during the assembly of the chassis. Proceed to
“Chassis”.

PICTORIAL 14-10
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CHASSIS

PARTS LIST

( ) Unpack the remainder of the kit and check each
part against the following list. The key numbers
correspond to the numbers on the “Chassis
Parts Pictorial” (Illustration Booklet, Pages 26
through 29). Return any part that is packed in
an individual envelope, with the part number
on it, back into its envelope until that part is
called for in a step. Do not throw away any

KEY HEATH QTY. DESCRIPTION
No. Part No.
ELECTRONIC COMPONENTS
Al 6-100-2 10 (], 2-watt, 5% resistor
Al 6-470 47 0, 1/2-watt, 5% resistor
(yel-viol-blk)
A2  12-181 Dual 10 k{2 control
A3 14-22 Dual 1 k)/250 k(2 control
with switch
A2 12-183 Dual 10 k€)/1 k() control with
center detent
Ad  21-143 .05 pF ceramic capacitor
A5  25-877 2200 pF slectrolytic
capacitor
A6  45-98 Hash filter choke
A4 21-742 22 pF ceramic capacitor

packing material until you account for all the
parts.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If a Parts Order Form is not available,
refer to “Replacement Parts” inside the rear cover of
this Manual. For prices, refer to the separate “Heath
Parts Price List.”

CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
Comp. No. No. Part No. Comp. No.
Electronic Components (Cont’d.)
Test A7  57-35 1 1N3491Rdiode D3
RS, Test AB  63-1384 1 4-position rotary switch sSw9
A9  63-1385 1 1-wafer, 8-position rotary SW1A
R4A/R4B switch
R2A/R2B/SW3 A10 63-1387 1 2-wafer, 8-position rotary SW1B/SW1C
switch
R3A/R3B A1l  64-894 1 3-section pushbutton switch SWE/SW7/SW8
(momentary contact)
C4,C5, A1l 64-898 1  3-section pushbuttonswitch SW3/SW4/SW5
cs,C7, (locking)
Cc8 A12 69-90 1 Relay K1
ca A13  407-761 1 Meter M1
Al14  442-713 1 LM383IC U906
L1 A15 442-54 2 UA7805IC U714,U715
Test
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. | No._ Part No. Comp. No.
HARDWARE Other Hardware
NOTE: Hardware packets are marked to show the size of E1 2527 7 Large control nut
the hardware they contain (HDW #4, or HDW #6 & #8, E2 252-39 2 Small control nut
etc.). You may have to open more than one packet to locate E3 252188 5  Push-onnut
all of the hardware of any one size (#6, for example). E4  252-194 1 Decorative control nut
E5 253-10 7  Large control flat washer
E6  253-11 1 “E"ring
#4 Hardware E7 253-16 1 Fiber shoulder washer
EB 253-36 1 Formedwasher
E9 253-39 3 1/4"flatwasher
B1 250-156 4 4-40 x 1/8" setscrew .
B2  250-1411 2 4-40 x 1/4"black phillips-head 1D :254-4 3 Largecontrol lockwasher (thick)
Serew E11 254-5 2 Large control lockwasher (thin)
B3  250-322 4  4-40 x 1/2"flathead screw E}g ﬁgﬁg g ;’:‘; zf‘x3g1‘;f‘lg:g:°°’ r
B4 250-1462 6 :ctei 3/16" black sheet metal E14 259-10 3 Large control sol derpiuagca
B5 250-1226 5  #4 x 1/4" self-tapping screw gg igg:gg 1 gg‘::g:;:fgg
B6  252-2 3 Large 4-40nut
B7 252-15 4  Small4-40 nut E:Z :5522342 12 g;ﬁcﬁmr
B8 253-82 1 #4flatwasher
B9 2549 2 #dlockwasher E19. 205778 1 Steelblade
B10 259-9 1 #4solderlug
#6 Hardware
CONNECTORS
C1 250-1282 9 6-32 x 1/8"setscrew o
C2 250-70 4 6-32 x 3/16"flathead screw F1+ 432120 16  Circuit board connector
C3  250-230 2  6-32 x 3/16" setscrew (includes one extra)
C4 250-1325 8 6-32 x 1/4"black phillips head F2 432137 5 Push-onconnector
screw F3  432-836 1  6-pinsocketshell
C5 250-365 29 #6 x 1/4" hex head sheet metal F4  432-837 1 6-pinplugshell
screw F5  432-854 8 Maleterminal pin
Cé6 250-1425 4 6-32 x 1/2"black phillips (includes two extra)
head screw F6 432-855 8 Femaleterminal pin
C7  250-1431 3  #6 x 3/8"black flathead sheet (includes two extra)
metal screw F7 432-865 4 3-pln socket shell
C8 250-475 8 #6 x 3/8" hexhead sheet metal F8  432-866 63  Small spring connector
screw (includes three extra)
C9 250-1280 4 6-32 x 3/8"black phillips Fo  432-970 3 5-pinsocketshell
Voo seeni F10 432-1030 17 2-pinsocketshell
C10 250-1264 37 6-32 x 3/8" hex head screw F11  432-1099 1 Microphone socket J2
C11  250-1331 4 6-32 x 5/8"black phillips head F12  432-1177 1 4-pinplug shell
. F13 432-1178 1 4-pinsocketshell
C13 250-1158 1 632 x 3/4" threaded stud F15 436-19 1 l':x“"lﬂlc" 43
Cl4 250-1284 2 6-32 x 1-1/2" black screw F16 43846 no plug
C15 250-168 2  6-32 x 1-3/8" screw
C16 252-3 10 6-32nut
C17 253-60 4  #6 flat washer
Ci8 254-1 10 #6 lockwasher
C19 259-1 4 #6 solder lug
C20 259-29 6 Long #6 solder lug
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KEY HEATH QTY. DESCRIPTION
No. Part No.

SHEETMETAL PARTS

G1  200-1409 1 Main chassis

G2  200-1410 1 Rearchassis

G3 203-2108-1 1 Frontpanel

G4 204-2618 1 Leftchassisbracket

G5  204-2619 1 Rightchassis bracket
G6  204-2647 1 Controller mounting bracket
G7 205-1889 1 Relay mounting plate
G8 206-1408 1 Bandswitch shield

G9 206-1409 1 Centershield

G10 206-1411 2 Filter circuit board shield
G11  206-1437 1 IFshield

G12 206-1438 1 Controller shield

G13 90-1295-1 1 Cabinettop

G14 90-1296-1 1 Cabinet bottom

GROMMETS — INSULATOR PAPER

H1 7341 1 3/8" rubber grommet

H2 7343 1 3/8" plastic grommet

H3 7345 2 1/2" plastic grommet

H4 73-133 1 Grommet strip (4" long)

H5 75-103 1 1-7/8" x 5-1/2" insulator paper

HEé 75-108 1 1-3/4” x 2"insulator paper

KNOBS

J1 462-1129 1 Largeknob

J2  482-1130 2 Medium knob with
decorative insert

J3 462-1131 3  Medium knob without
decorative insert

J4  462-1132 3 Small knob
J5  462-1133 6 Pushbutton knob

KEY HEATH QTY. DESCRIPTION
No. Part No.

MISCELLANEOUS
134-1189 1 Front panel harness
134-1190 1 Main wire harness
134-1262 1 Cable harness

K1 203-2112 1 Plastic door

K2  210-130 1 Bezel

K3  255-59 2 Black nylon spacer

K4  258-95 4  Grounding clip

K& 261-9 4  Rubber foot

Ké 266-1015 1 Encoder disc

K7  266-1201 1 Finger contact

K8  352-14 1 Grease

K9 354-5 11 Cabletie

K10 431-32 1 2-lugterminal strip

K11  446-732 1 Escutcheon

K12 446-734 1 Window

K13 453-331 1 1-7/8" shaft

K14 453-340 1 7"shaft

K15 475-12 3 5/16"ferrite bead

K16 490-1 1 Large alignment tool

K17 490-218 1 Small alignment tool
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 15-1 (Illustration Booklet, Page 30)
forthe following steps.

( ) Position the rear chassis as shown in the Picto-
rial. (Note the location of the larger hole near
the center of the top edge in the chassis.)

( ) Refer to Detail 15-1A and temporarily mount
the 2-wafer, B-position rotary switch (#63-
1387) onto the rear chassis at hole RE. Use a
large control lockwasher (thin), a large control
flat washer, and a large control nut. Be sure to
mount the switch so its lugs are positioned as
shown in the Pictorial.

( ) Refer to the inset drawing on the Pictorial and

bend the pairs of lugs at each position on switch /

’ 8-POSITION
SW1B and C so they are touching. Whenever [\ ROTARY SWITCH
you connect a wire to these lugs in the follow- (#63-1387)

lugs.

ing steps, be sure to connect the wire to both \\ f
\ @ LARGE CONTROL
= KWASHER
{ ) Cut four 1” small bare wires. Use these bare \ L

wires in the following steps.

=
NOTE: In the following steps, (NS) means not to sol- i “‘4’0
der the connection because you will add other wires
later. “S-" with a number, such as (S-2), means to sol-

der the connection. The number following the “S-" 0 Qc‘sg LARGE CONTROL
: FLAT WASHER

tells you how many wires should be at the connec-

tion. This helps you check your work for errors as you €|§ LARGE CONTROL

go. NUT

( ) Connect a 1" bare wire between switch SW1B
lugs 8 (§-1)and 7 (NS).

() Connect a 1" bare wire between switch SW1B a
lugs 6 (S-1) and 5 (NS).

( ) Connect a 1" bare wire between switch SW1C
lugs 10 (NS)and 11 (S-1).
Detail 15-1A
( ) Connect a 1” bare wire between switch SW1C
lugs 12 (NS)and 1 (S-1).

( ) Cutab"largebare wire.

O o ow o3y 1 (INCHES) 2 3 4 5 6 7
i L L L P S [ P |
7
0 % 1 (@M 2 ] 4 5 6
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( ) Refer to Detail 15-1B and use the following
procedure to form a ground buss around the
center of switch SW1B/C. NOTE: You will con-
nect wires to this buss later.

1.

At a point that is exactly 2-1/2" from one
end of the large bare wire, solder the
wire to the indicated spacer on the
switch.

Form the wire into a square that is 1-1/4"
on a side so the ends meet at the spacer
on the opposite side of the switch. Then
solder the ends of the wire to the spacer.

Detail 15-1B

3/4" LARGE
BARE WIRE

( ) Cuttwo 3/4" large bare wires. Use these wires

(

(

)

)

in the following steps.

Connect a 3/4” bare wire between the metal
plate on switch SW1B/C and the ground buss.
Be sure the wire is halfway between the spac-
ers. Then solder the wire to the metal plate
and the ground buss.

Turn the rear chassis 180°. Then connect and
solder a 3/4" bare wire between the metal plate
and the ground buss on the other side of
switch SW1B/C.
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FILTER

CIRCUIT BOARD

6-32 x 3/8" h
HEX HEAD
SCREW

/ CHASSIS

Detail 15-1C

( ) Refer to Detail 15-1C and temporarily mount
the filter circuit board (assembled earlier) to the
rear chassis. Use four 6-32 x 3/8" hex head
screws, but only tighten the hardware enough
to hold the circuit board in place. NOTE: Keep
the shield leads as short as possible to make
sure they cannot touch any switch lugs.

Connect the shielded cables coming from the bottom
edge of the filter circuit board to switch SW1B as fol-
lows:

( ) Inner lead of the cable coming from holes 10 to
switch lugs 7 (S-2) and the shield lead to the
ground bus (5-1).

( ) Innerlead of the cable coming from holes 15 to
switch lugs 5 (S-2) and the shield lead to the
ground bus (S-1).

( ) Innerlead of the cable coming from holes 20 to
switch lugs 4 (S-1) and the shield lead to the

\\

REAR

( ) Innerlead of the cable coming from holes 30 to

(

(

(

)

)

)

switch lugs 3 (S-1) and the shield lead to the
ground bus (8-1).

Inner lead of the cable coming from holes 40 to
switch lugs 2 (S-1) and the shield lead to the
ground bus (S-1).

Inner lead of the cable coming from holes 80 to
switch lugs 1 (S-1) and the shield lead to the
ground bus (S-1).

Route the cable coming from holes A and B as
shown. Then connect the inner lead of this
cable to switch SW1B lugs 12 (NS) and the
shield lead to the ground bus (S-1).

( ) Cut a 6" length and an 8" length of white

ground bus (S-1). shielded cable.
[s] Vi Y% 3, 1 (INCHES) 2 3 4 5 [-] 7
Ly2 oy | Lo ol e g U g | P | T ] '
e e e T T T T | T T T T
o 5 1 (CM) 2 3 4 5 & 7 8 L] 0 n 12 13 14 1. 18 17
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( ) Refer to Detail 15-1D and prepare both ends
of each shielded cable as shown.

( ) Refer to Detail 15-1E and install a phono plug
on end B of each shielded cable as shown.

( ) Connect the inner lead at the free end of the
8" prepared shielded cable to switch SW1B
lugs 12 (S-2); connect the shield lead to the
ground bus (S-1) and the metal plate between
switch sections B and C (S-1). Be sure you sol-
der the shield wires to the plate close to the
nearby spacer.

( ) Connect the inner lead at the free end of the
6" prepared shielded cable to switch SW1C
lugs 5 (S-1) and the shield lead only to the
metal plate (S-1).

Connect the shielded cables coming from the top edge
of the filter circuit board to switch SW1C as follows:

{ ) Inner lead of the cable coming from holes 80 to
switch lugs 6 (S-1) and the shield lead to the
ground bus (5-1).

( ) Inner lead of the cable coming from hole 40 to
switch lugs 7 (S-1) and the shield lead to the
ground bus (S-1).

( ) Inner lead of the cable coming from holes 30 to
switch lugs 8 (S-1) and the shield lead to the
ground bus (S-1).

( ) Innerlead of the cable coming from holes 20 to
switch lugs 9 (S-1) and the shield lead to the
ground bus (S-1).

{ ) Innerlead of the cable coming from holes 15 to
switch lugs 10 (S-2) and the shield lead to the
ground bus (S-1).

( ) Innerlead of the cable coming from holes 10 to
switch lugs 12 (S-2) and the shield lead to the
ground bus (S-1).

( ) Carefully remove the filter circuit board and
wafer switch from the rear chassis. Then set the
circuit board, the rear chassis, and the hard-
ware aside for use later.

e — 3,4.1 - ln »
—-1!4"[- 4-‘ —-|1/4”+-
SHIELD SHIELD
END A END B

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

UNBRAID THE SHIELD WITH A NAIL OR POINTED TOOL
AND TWIST THE SHIELD WIRES INTO ONE STRAND.
REMOVE THE INNER INSULATION. THEN APPLY A
SMALL AMOUNT OF SOLDER TO THE END OF THE
SHIELD.

7
¢
)\S\g;ABOVE

APPLY ONLY ENOUGH HEAT
TO MELT SOLDER.

Detail 15-1D

L |
: INSERT THE INNER LEAD THROUGH THE
\%h).) PLUG AND WRAP THE SHIELD AROUND

gﬂ =" THE PLUG.
- APPLY HEAT TO THE TIP OF THE
- PIN ONLY LONG ENOUGH FOR
THE SOLDER TO BE DRAWN UP
4 INTO THE PIN BY CAPILLARY
ACTION,
SOLDER THE SHIELD ONTO
THE PLUG. ~]
D) /"

"\/{r
‘S _soLer

CUT OFF EXCESS WIRE FROM \*Q\

THE TIP OF THE PIN.

Detail 15-1E
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Refer to Pictorial 15-2 for the following steps. ( ) Refer to Detail 15-2A and install a 1/2" plastic
grommet in hole A of the main chassis.

( ) Position the main chassis as shown in the Pic-

torial. ( ) Refer to Detail 15-2B Part A and cut a 2-3/16"
length of grommet strip.
LEFT CHASSIS
BRACKET
=
ol® @

MAINCHASSIS
(TOP VIEW)

C)
2 ®
©C OO OO0 O
© e o
Q
Q. Q,
(C))
AL ® ©
t:@::’:::-\::
SHAFT ENCODER @
CIRCUIT BOARD

®
® ®*®

PICTORIAL 15-2
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6-32x 1/4"

HEX HEAD
SHEET METAL
SCREW

4 1/2" PLASTIC
GROMMET

LEFT CHASSIS
BRACKET

POSITION THE SMALL BEND THE LARGE PORTION

PORTION OF THE OF THE GROMMET OVER AND TOP OF
GROMMET INTO THE INTO THE SMALL PORTION. = CHASSIS
CHASSIS HOLE. PRESS IT FIRMLY INTO
PLACE.
Detail 15-2A
Detail 15-2C

( ) Refer to Detail 15-2B Part B and install the
2-5/16" grommet strip in hole B. Start with one ( ) Refer to Detail 15-2D and mount the shaft en-

end hooked over the edge of the hole and work coder circuit board to the bottom of the main
your way around the hole until it is com- chassis at C. Use two 6-32 x 1/4" black phil-
pletely in place. lips head screws. Be sure to mount this circuit
+ board so the slot between the optical couplers
( ) Refer to Detail 15-2C and mount the left chas- lines up with the slot in the main chassis.
sis bracket onto the chassis at D. Use two #6
X 1/4" hex head sheet metal screws. Set the main chassis assembly aside temporarily.

SHAFT ENCODER
CIRCUIT BOARD

GROMMET BOTTOM OF
INSULATOR MAIN CHASSIS

i

6-32 x 1/4" BLACK 3
PHILLIPS HEAD U
START SCREW

Detail 15-2B Detail 15-2D
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REAR OF
FRONT PANEL

MICROPHONE
SOCKET

FLAT HEAD
SCREW

“FLAT

4-40 NUT

Detail 15-3B
Detail 15-3A

3. Use the hardware supplied with the sock-

Refer to Pictorial 15-3 (Illustration Booklet, Page 31) et to secure it to the panel.

forthe following steps.
( ) Position the front panel as shown in the Picto- NOTE: If you do not have the Keypad Accessory, per-
rial. form all of the steps under “Without Keypad Acces-

sory”. If you do have the Keypad Accessory, perform
() SW3/SW4/SW5: Refer to Detail 15-3A and all of the steps under “With Keypad Accessory”.

mount the 3-section pushbutton switch (lock-
ing, #64-898) onto the front panel at FA. Use Without Keypad Accessory
two 4-40 x 1/2" flat head screws, two 5/16"
spacers, and two small 4-40 nuts. Be sure to
center the switch in the front panel opening.
NOTE: This switch may be mounted either
way.

( ) Carefully peel the backing paper from the plain
label. Then press the label onto the front of the
escutcheon as shown in inset drawing #1 on
the Pictorial 15-3.

() SW6/SW7/SW8: Similarly, mount the 3-section
pushbutton switch (momentary contact, #64-
894) onto the front panel at FB. Use two 4-40 X
1/2" flat head screws, two 5/16” spacers, and
two small 4-40 nuts. Be sure to center the
switch in the front panel opening. NOTE: This
switch may be mounted either way.

( ) Position the door as shown in Detail 15-3C
(note the location of the hinge bosses). Then
carefully peel the backing paper from the door
label. Line up the edges of the door label with
the edges of the door; then press the label onto
the door.

HINGE

( ) Refer again to Detail 15-3A and carefully push BOSSES
a pushbutton knob onto the shaft of each

pushbutton switch.

( ) J2:Refer to Detail 15-3B and use the following
procedure to mount the microphone socket

onto the front panel at J2:
' DOOR
1. Line up the flat on the socket with the flat
in the front panel hole.
2 Insert the indicated side of the connector REMOVE
into the hole in the panel (from the front PARER BALEING
of the panel).

Detail 15-3C
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Refer to Detail 15-3D (Illustration Booklet, Page 31)
for the following steps.

( ) Drop the door into the escutcheon as shown.
( ) Place the front panel over the escutcheon.

() Mount the escutcheon to the front panel with
five push-on nuts. Position each push-on nut
as shown. NOTE: Use two screwdrivers to
push these nuts onto the front panel studs.

Proceed to “Mounting Display Circuit Board”.
With Keypad Accessory

( ) Position the keypad circuit board with the foil
side down and the large hole in the upper right
corner as shown in Detail 15-3E.

( ) Cut seven 1" lengths of small bare wire (use
the wire supplied with the Accessory kit).

NOTE: When you install these wires, keep the board
flat against your work surface so the wires cannot
protrude through the holes. Solder each wire to the
small foil pad as you install it.

( ) Referagain to Detail 15-3E and install the bare
wires in holes Q through W.

( ) Carefully peel the backing from the keypad
label. Then press the label onto the front of
the escutcheon as shown in inset drawing #2.

( ) Position the door as shown in Detail 15-3C
(note the location of the hinge bosses). Then
carefully peel the backing paper from the door
label. Line up the edges of the door label with
the edges of the door; then press the label onto
the door.

Refer to Detail 15-3D for the following steps.
( ) Drop the door into the escutcheon as shown.

( ) Place the front panel over the escutcheon.

IMPORTANT: Do not touch the conductive rubber
pads on the back of the keypad. Dirt or oil from your
fingers can cause the buttons to become intermittent.

o} Yo W 3, 1 (INCHES) 2 3
|30 o/8 ) &a Tim ] L § g g it | T
Tr Tl r

lnaanssas:

() Refer to the inset drawing and lay the keypad
in place so the buttons insert properly into the
escutcheon.

() Refer again to the inset drawing and lay the
keypad circuit board on the keypad. Make sure
the two bosses on the keypad seat into the two
small holes in the board. Fasten the board and
keypad with three push-on nuts (supplied
with the accessory). Be sure to position the
nuts as shown. NOTE: Use long-nose pliers to
squeeze the tabs on the nuts together while
you install the these nuts.

( ) Install the remaining two push-on nuts to fas-
ten the front panel to the escutcheon. Be sure
to position these nuts as shown.

NOTE: If you installed the Keypad Accessory, you
will have two push-on nuts left-over. These will not
be used.

Proceed to “Mounting Display Circuit Board”.

Mounting Display Circuit Board

(, ) Ma1: Position the meter in its cutout in the es-
cutcheon.

NOTE: When you perform the next step, be careful
not to damage the display tube or the lamps that
are attached to the display circuit board.

( ) Carefully peel away any paper or film that may
be on the window. Then drop the window into
the indicated cutout in the escutcheon. Then
mount the display circuit board onto the front
panel. Use five #4 X 1/4” self-tapping screws.
Be sure the shafts of the four large controls
on the circuit board enter their corresponding
holes in the front panel. NOTE: If you have
installed the Keypad Accessory, make sure the
seven bare wires are inserted into their respec-
tive holes in the display circuit board as
shown in inset #3. Do not solder these bare
wires to the display circuit board yet.

1" BARE WIRES

— 5

Detail 15-3E

cC 5 1 o(cm 2 3 4 5 [ 7 -]

L n
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Refer to Pictorial 15-4 (Illustration Booklet, Page 32)

ORATIVE .
@CDOESTR oL INUT for the following steps.
\~ NOTE: When you mount the jack and controls to
\ the front panel, in the following steps, tighten the

hardware only finger tight. You will be instructed
to tighten the hardware later.

/ C\D/ ( ) J3:Position the front panel near the main chas-

TRONT sis as shown in the Pictorial. Then refer to De-

PANEL tail 15-4A and mount the phone jack at FD
LARGE CONTROL 5

LOCKWASHER on the front panel and chassis. Use a large con-

é\; {THICK) trol lockwasher (thick) and a decorative con-

G trol nut. Be sure to position the phone jack

13 as shown in the Pictorial.
PHONE JACK

( ) SWB9: Refer to Detail 15-4B and mount the 4-
position rotary switch (#63-1384) to the front
panel and main chassis at FE. Use a large con-
trol lockwasher (thick), a large control flat
washer, and a large control nut. Be sure to po-
sition the switch as shown in the Pictorial.

CHASSIS

Detail 15-4A
© ( ) R4A/R4B: Refer to Detail 15-4C and mount the

dual 10 k¥/1 k2 control (#12-181) to the front
panel and main chassis at FF. Use a large con-
trol solder lug, large control flat washer, and
a large control nut. Be sure to position the con-
trol and solder lug as shown in the Pictorial.

LARGE
CONTROL NUT LARGE
CONTROL NUT
BV LARGE CONTROL @
FLAT WASHER PN LARGE CONTROL
@ FLAT WASHER
{ Q

ARGE CONTROL
LOCKWASHER
(THICK)

ik Sw9 R4A/R4B
- 4-POSITION 10K9/1KQ DUAL
ROTARY SWITCH CONTROL

(#63-1384)

(#12-181)

Detail 15-4B
a Detail 15-4C
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() SW3/R2A/R2B: Similarly, mount a dual 1 k/
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250 k) control with switch (#14-22) to the
chassis at FG. Use a large control solder lug,
a large control flat washer, and a large control

( ) SW1A: Refer to Detail 15-4E and temporarily

mount a 1-wafer, 8-position rotary switch
(#63-1385) to the front panel and main chassis
at FK. Use a large control lockwasher (thin),

nut. Be sure to position the control and the
solder lug as shown in the Pictorial.

a large control flat washer, and a large control
nut. Be sure to position the switch as shown
in the Pictorial.
( ) R3A/R3B: Similarly, mount a dual 10 k{) con-
trol with center detent (#12-183) to the front ( ) Tighten all of the hardware that secures the
panel and chassis at FH. Use a large control front panel and main chassis together. (Do not
lockwasher (thick) instead of a solder lug, a tighten the hardware on switch SW1A.)
large control flatwasher, and a large control
nut. Be sure to position the control as shown
in the Pictorial.

( ) Refer to Detail 15-4D and mount the brass
bushing to the front panel and main chassis LARGE

at FJ as shown. Use a large control flat washer, CONTROL NUT
a large control shoulder washer, a large control &

LARGE CONTROL
solder lug, and a large control nut. Be sure to (&) FLAT WASHER

position the solder lug as shown in the Picto-
rial. Also be sure the shoulder of the shoulder
washer enters the hole in the chassis.

BRASS BUSHING -
@\ LARGE CONTROL
(O\) FLAT WASHER -

LARGE CONTROL
LOCKWASHER (THIN)

SWIA 1-WAFER

8-POSITION
ROTARY SWITCH
SHOULDER WASHER
LARGE CONTROL .
SOLDER LUG Detail 15-4E

p—

/7 LARGE
f CONTROL
\ NUT

Detail 15-4D
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( ) Refer to Detail 15-4F Part 1 and snap an E-ring
onto the slotted end of the 1-7/8" shaft.

( ) Open the grease container (#352-14) and
apply a thin layer of the grease onto the 1-7/8"
shaft. NOTE: Do not use the thermal com-
pound for this. After you complete this step,
set the grease aside so you do not use it when
thermal compound is called for.

PART 1

@E-RING

SLOTTED END

1-7/8" SHAFT
caexks\
/4" FLAT
WA SHER
l/ 4-40 x 1/8"
_ SET SCREW
P Cr3

FORMED WASHER

BRASS COLLAR

ENCODER
CIRCUIT

Insert the threaded end of the 1-7/8" shaft into
front panel bushing FJ. Push the shaft through
the bushing until the E-ring is against the
bushing (on the front panel).

Use a small allen wrench to start a 4-40 x
1/8" setscrew into the brass collar.

Apply a thin layer of grease (#352-14) to a 1/4”
flat washer and the brass collar. Then slide
the 1/4" flat washer, a formed washer, and the
brass collar over the threaded end of the shaft.
Position the formed washer as shown. Do not
tighten the setscrew yet.

Use the small allen wrench to start a 4-40 X
1/8" setscrew into the brass collar.

Slide a 1/4" flat washer, a formed washer, and
the brass collar over the threaded end of the
shaft. Position the formed washer as shown.
Do not tighten the setscrew yet.

Refer to Part 2 of the Detail 15-4F and turn
a small control nut about 2/3 of the way onto
the threaded portion of the shaft. Then place
a 1/4" flat washer onto the threaded end of the
shaft so it is against the nut.

NOTE: To accomplish the next step, you may have
to adjust the small control nut on the shaft. This
will allow you to slide the disc onto the shaft.

( ) Carefully peel away any backing paper and
thin film that may be on either, or both, sides
of the encoder disc. Then place the encoder
disc onto the threaded end of the shaft so the
painted side is toward the front panel. Also
be sure the disc is between the optical coup-
lers on the shaft encoder circuit board.

%'\ PART 3
/ OPTICAL
. COUPLER
-~ 2 ENCODER
7 DISK
SMALL
CONTROL /4"

NUT

g
PAINTED SIDE f}
N

NUT

Detail 15-4F

FLAT WASHER

Q\@

SMALL
‘CONTROL
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( ) Place another 1/4” flat washer onto the ()
threaded end of the shaft. Then start another
small control nut onto the shaft. Do not tighten
this nut yet.

() Push the shaft into the bushing so the E-ring
is against the escutcheon. Then push the brass
collar against the formed washer to compress ()
the washer slightly and tighten the brass collar
setscrew. Use a small allen wrench.

() Refer to Part 3 of the Detail 15-4F and center
the encoder disc in the optical coupler slots
by raising the bottom control nut. When you
have the disc centered in the slots, tighten the
top control nut firmly against the disc.

MAIN | O~

CHASSIS =

L]

Detail 15-4G

: %Mxm" Q
HEX HEAD .-~ % e

Position the rear chassis near the main chassis
as shown in Detail 15-4G (note the locations of
the two larger holes near one side of the rear
chassis). Then secure the rear chassis to the
main chassis with five #6 x 1/4” hex head
sheet metal screws.

Install a 3/8" plastic grommet in rear chassis
hole RE and a 1/2” plastic grommet in hole RF.

SHEET METAL
/
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Refer to Pictorial 15-5 (Illustration Booklet, Page 33) () Refer to Detail 15-5A and mount the high VCO

for the following steps.

( ) Reposition the chassis assembly right-side-up
as shown in the Pictorial.

( ) Mount the center shield to the chassis assembly
as shown. Use four #6 X 1/4" hex head sheet
metal screws.

BOTTOM OF
CHASSIS
ASSEMBLY

HIGH
VCo

ASSEMBLY %

assembly on the bottom of the main chassis as
shown. Use one #6 x 3/8” hex head screw in
the mounting hole that is toward the front
panel. Be sure the other mounting location on
the assembly lines up with its hole in the chas-
sis before you tighten the screw. Also be sure
you have the VCO positioned so the four feed-
through capacitors are toward the correct side
of the chassis.

L\/ FOUR
FEEDTHROUGH

Detail 15-5A

CAPACITORS
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( ) Referto Detail 15-5B and mount the inverter as-
sembly to the top of the main chassis as shown.
Usetwo #6 X 3/8" hex head sheet metal screws.
Be sure the rear mounting screw also secures
the rear of the high VCO assembly.

#6 X 3/8'
HEX HEAD
SHEETMETAL

SCREW ‘

INVERTER
ASSEMBLY

TOP OF
CHASSIS
ASSEMBLY

HIGH
VCo
ASSEMBLY

Detail 15-5B
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( ) Refer to Detail 15-5C and mount the low VCO der lugs as shown in the Pictorial before you
assembly onto the bottom of the main chassis as tighten the screws.
shown. Use two #6 X 3/8" hex head sheet metal
screws and two long #6 solder lugs. Be sure to ( ) Cut two 1-1/2" lengths of medium heat-shrink
position the VCO assembly so the three feed- sleeving. Then slide a length of this sleeving

through capacitors are toward the correct side onto each of the long #6 solder lugs.
of the chassis. Also be sure to position the sol-

C5 46X 3/8"
I HEX HEAD
SHEETMETAL =

BOTTOM OF

CHASSIS
ASSEMBLY
LOW
vVCo
ASSEMBLY
FEEDTHROUGH
CAPACITORS
Detail 15-5C
C v ow o3y 1 (INCHES) 2 3 4 5 6 7
1/8  3/8 5/8 T/8
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Refer to Pictorial 15-6 (Illustration Booklet, Page 33)
for the following steps.

( ) Position the main chassis upside-down as
shown in the Pictorial.

==\ A
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Detail 15-6A
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Unfold the front panel wire harness (#134-
1189) as shown in Detail 15-6A. Refer to the
wire colors at each breakout (where a group
of wires come from the harness) to make sure
you have the harness positioned properly.

( ) Label the connector on this wire harness that
has the four single wires coming from it
“P205” and label the other connector “P204”.
NOTE: Install these labels so the hole numbers
are away from the wire side of the socket.

( ) Push harness breakouts 2 and 3 up through
grommet A in the chassis. Then route the har-
ness along the front panel as shown.

( ) Bend the lugs on switch SW1A toward the
back of the switch as shown in the Pictorial.

NOTE: When you connect the harness wires to switch
SW1A in the following steps, you may wish to loosen
the hardware and rotate the switch a small amount to
gain access to some of the lugs.

Connect the wires from harness breakout #3 to
switch SW1A as follows:

()
()

Black wire to lug 1 (S-1).
Brown wire to lug 2 (S-1).
Red wireto lug 3 (S-1).
Orange wire to lug 4 (S-1).
Yellow wire to lug 5 (S-1).
Green wire to lug 6 (S-1).
Blue wire to lug 7 (S-1).
Violet wire to lug 8 (S-1).

Gray wire tolug 9 (S-1).
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( ) Use pliers to turn the shaft of switch SW1A
fully counterclockwise.

( ) Remove the hardware from switch SW1A,
Then refer to Detail 15-6B and remount the
switch with the right chassis bracket as shown.
Be sure to position the switch and the bracket
as shown in the Pictorial.

( ) Inspect the lugs of switch SW1A to make sure
they are not touching the nearby control or the

right chassis bracket. If any lug is touching,
carefully bend it away as necessary.

LARGE CONTROL
NUT
LARGE CONTROL
S~ FLAT WASHER
6y

FRONT PANEL
A

Connect the wires from harness breakout #2 to
switch SW9 as follows;

( ) Blackwiretolug1(S-1).

( ) Redwiretolug2(S-1).

( ) Brownwiretolug3(S-1).
( ) Yellowwiretolug4 (S-1).

( ) Orangewiretolug5 (S-1).

RIGHT
CHASSIS BRACKET

LARGE CONTROL

@C“KWASHER (THIN)

Detail 15-6B
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Refer to Pictorial 15-7 (Illustration Booklet, Page 34)
for the following steps.

( ) Position the main chassis as shown in the Pic-
torial.

NOTE: When you connect wires to the pushbutton
switches, use only enough heat to ensure a good sol-
der connection.

( ) Cuta 1-1/2" small bare wire. Then connect the
wire from switch SW6 lug 2 (5-1) to switch
SW8 lug 5 (NS). Be sure to position the wire
against switch SW6 lug 5, switch SW7 lugs
2 and 5, and switch SW8 lug 2 as shown. Then
solder the wire to these lugs.

Connect the wires coming from the 10-pin socket
at breakout #1 of the front panel wire harness as
follows:

( ) Yellow wire to switch SW6 lug 6 (S-1).
( ) Orange wire to switch SW7 lug 3 (S-1).
( ) Red wire to switch SW8 lug 3 (S-1).

( ) Brown wire to switch SW8 lug 5 (S-2).

() Refer to the inset drawing and push sockets
P205 and P204, coming from grommet A, onto
display circuit board plugs P205 and P204. Be
sure the black wires in these sockets are at plug
pins 1.

( ) Remove any shorting wire that may be con-
nected between the lugs of meter M1. Then
bend the lugs so they are perpendicular to the
back of the meter as shown.

( ) Connect the red wire coming from hole plus
(+) of the display circuit board to the positive
(+) or dot marked lug of meter M1 (S-1).

( ) Connect the brown wire coming from hole
minus (—) of the display circuit board to the
negative (—) or unmarked lug of meter M1 (S-
1).

( ) Unfold the main wire harness (#134-1190) as
shown in Detail 15-7A (Illustration Booklet,
Page 35). Refer to the wire colors at each break-
out to be sure you have the harness positioned
properly. Then wrap a piece of tape (not sup-
plied) around the harness between breakouts
#5 and #12. NOTE: You will use this piece
of tape for reference in the next step.

( ) Refer again to Detail 15-7A and label each of
the connectors on the main wire harness as
shown. Be sure you install these labels on the
smooth (not slotted) side of the connector so
the numbers are toward the wires.

( ) Carefully push breakouts #12 through #25 (all
of the breakouts on one side of the tape) down
through chassis grommet B.

( ) Route main harness breakouts #1 through #4
as shown. Then secure this part of the harness

in place with the three long #6 solder lugs indi-
cated.

NOTE: When you route some of the main harness
breakouts, in the following steps, you may wish to

temporarily tape the harness to the chassis to hold it
in place.

( ) Route main harness breakouts #8 through #11
across the front of the chassis as shown.

( ) Route main harness breakouts #6 and #7
around the center shield as shown.

(' ) Connect the red wire coming from the 10-pin
socket at main harness breakout #1 to feed-
through capacitor C513 (NS) on the inverter as-
sembly.

( ) Connect the red wire from main harness break-
out #1 to feedthrough capacitor C513 (5-3) on
the inverter assembly.

Connect the wires coming from main harness break-
out #2 to the inverter assembly as follows:

( ) Both orange wires to feedthrough capacitor
C515(S-2).

( ) Bluewiretofeedthrough capacitor C514 (S-1).

( ) Install a small spring connector on the green
wire coming from breakout #3 of the main har-
ness. NOTE: You will insert this connector in
asocket shell later.

( ) Preparea4”small green stranded wire. Then in-
stall a circuit board connector on one end of
this wire. Use the same procedure as you did
earlier and be sure to shrink a 5/8” length of
heat-shrink sleeving onto the connector.
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( ) Push the connector on the end of the prepared
green wire onto pin C on the display circuit
board. Then route the free end of this wire
down through main chassis grommet B as
shown. The free end of this wire will be con-

nected later.

Cut a 1-5/8" small bare wire. Then connect one
end of the wire to switch SW3 lug 1 (S-1). Route
the wire as shown and connect the free end of
the wire to switch SW5 lug 6 (NS). Now solder
the bare wire to switch SW3 lug 4, switch SW4
lugs 3 and 6, and switch SW5 lug 3.

( ) Connect the black wire coming from the 10-pin
socket at main harness breakout #8 to switch
SW5 pin 6 (S-2).

Connect the wires coming from main harness break-
out #9 as follows:

( ) White-black wire to switch SW3 lug 2 (S-1).
()
()

Yellow wire to switch SW3 lug 3 (S-1).
Brown wire to switch SW4 lug 5 (S-1).
Both white-brown wires to SW5 lug 5 (S-2).

Push socket P201, coming from main harness
breakout #8, onto Plug P201 on display circuit
board. Be sure the slotted side of the socket is
down (label side up). Disregard any pin num-
bers printed on the circuit board.

Install circuit board connectors and 5/8"
lengths of heat-shrink sleeving on the follow-
ing wires at main harness breakout #6:

271

INNER
WIRE

—]

[-—us"
&ﬁﬁ'

SMALL

SPRING
CONNECTOR

i
—

BLACK
SHIELDED CABLE

Detail 15-7B

Install a small spring connector on the white-
orange wire coming from main harness break-
out #6.

Locate socket P703 coming from the display
circuit board. Then push the spring connector
on the white-orange wire coming from main
harness breakout #6 into hole 1 of this socket.

Install a circuit board connector on the green
wire coming from main harness breakout #7.
Shrink a 5/8”" length of medium heat-shrink
sleeving onto this connector.

( ) Refer to Detail 15-7B and prepare a 27" black

shielded cable as shown.
( ) Install small spring connectors on the inner and
the shield wires at one end of the prepared
shielded cable. Do not shorten the shield wires.

Push the spring connectors on the end of the shielded
cable into socket P701 coming from main harness
breakout #7 as follows.

Green
. Shield wires into hole 1.
White-black C)
: ( ) Innerwireintohole4.
White-gray
; ( ) Push the free end of the shielded cable down
White-green through main chassis grommet B. The free end
of this cable will be connected later. Leave
about 5” of the cable on top of the main chassis.
O v w 3 1 (INCHES) 2 3 4 5 6 7
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BAND
SWITCH
SHIELD

Ld

Detail 15-7C -

NOTE: In the following steps, only the screw size
(and sometimes type) is called out. For example, if a
step calls for “6-32 x 3/8" hardware”, it means you
should use a 6-32 x 3/8" screw, one or more lock-
washers, and a 6-32 nut. The Pictorial or Detail re-
ferred to in the step shows the proper number and use
of the lockwashers.

( ) Refer to Detail 15-7C and mount the
bandswitch shield onto the right side of the
chassis as shown. Use three #6 x 3/8" flat head
sheet metal screws at BA, BB, and BC. Use 6-32

X 1/4" black phillips head hardware at RB and
RC and 6-32 x 1/4" black phillips head hard-
ware and a #6 solder lug at RD. Be sure to posi-
tion the solder lug as shown.

( ) Fold a 1-7/8” x 5-1/2" insulator paper 2" from
one end as shown in Detail 15-7D. Then care-
fully peel the backing paper from the insulator
and press the insulator on the inside of the rear
chassis and bandswitch shield as shown in the
Pictorial.

ST /
BLACK
FLAT HEAD &
SHEET METAL
SCREW /\

6-32 X 1/4" BLACK

PHILLIPS HEAD /

Zum
6 LOCKWASHER

@\Z‘gi NUT
-/ 6l
D6
) .‘\‘/ @

~~ 7
#6 SOLDER LUG@®

6-32 NUT

INSULATOR
PAPER

L REMOVE PAPER
BACKING

Detail 15-7D
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( ) U906: Refer to Detail 15-7E and use the follow-
ing procedure to mount an LM383 integrated
circuit (#442-713) onto the bandswitch shield
at U906:

1. Turn a 6-32 X 3/4" threaded stud into
the boss at U906 so it extends an equal
amount from each end of the boss.

2, Straighten the leads of the integrated cir-
cuit.

EQUAL

e

D|STANCE/
_APPLY

7~ THERMAL
X COMPOUND

_

Apply a small amount of thermal com-
pound (set aside earlier) to the flat side
of the integrated circuit.

Mount the integrated circuit to the
threaded stud with a #6 lockwasher and
a 6-32 nut. Be sure the stud stays cen-
tered in the bandswitch shield boss.

LmM383

INTEGRATED CIRCUIT

(4442-713)

THREADED '
STUD #6 LOCKWASHER
@6-32 NUT
BANDSWITCH )
SHIELD
Detail 15-7E
O 1% 1 ¥y 1 (INCHES) 2 3 4 5 6 7
LA L C) [ BT B DN O (B A [ [ o ] I | i 1 ] L
my 1 Y § Ty e L T T
3 1 {Cm) 2 a - -1 ] 7 a -] 10 1" 12 13 14 18 16 7
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Refer to Pictorial 15-8 (Illustration Booklet, Page 36)
for the following steps.

( ) Position the chassis upside-down as shown in
the Pictorial.

( ) Route main harness breakouts #13 and #14
across the front of the chassis as shown in the
Pictorial.

( ) Install circuit board connectors and 5/8"
lengths of heat-shrink sleeving on the following
wires coming from main harness breakout #13:

White-red
Orange
White-brown

Connect the remaining wires coming from main har-
ness breakout #13 to control R4A as follows:

( ) Allthree white-gray wires to lug 1 (NS).
( ) Brownwiretolug2(NS).

( ) Cs: Connect a .05 wF ceramic capacitor from
control R4A lug 2 (S-2) to the nearby control
solder lug (NS).

( ) C6: Connect a .05 uF ceramic capacitor from
control R4A lug 1 (S-4) to the nearby control
solder lug (NS).

( ) Cuta2-1/4" small bare wire and a 5/8" length of
small black sleeving. Use this wire and sleeving
in the next step.

NOTE: When a wire passes through or goes around a
lug and continues on to a third lug, the solder step
will count this as two wires; one entering and one
leaving the connection.

( ) Connect one end of the 2-1/4" bare wire to con-
trol R4A lug 3 (S-1). Slide the 5/8" length of
sleeving onto the free end of the wire. Then
connect the wire around the nearby solder lug
(S-4) to control R4B lug 1 (NS).

( ) Install circuit board connectors and 5/8"
lengths of medium heat-shrinkable sleeving on
the following wires coming from main harness
breakout #14:

White-green
White-blue

White-gray

() Refer to the inset drawing on the Pictorial and
connect the green wire coming from main har-
ness breakout #14 to microphone socket J2 lug
3(S-1).

( ) RS5: Connect a 47 Q, 1/2-watt (yvellow-violet-
black) resistor between phone jack J3 lugs 1
(NS) and 3 (NS).

( ) Cut a 3/4" small bare wire. Then connect the
wire between microphone socket J2 lugs 2 (NS)
and 4 (5-1).

Route main harness breakouts 21 through 25
and the shielded cable, coming from main chas-
sis grommet B, across the center of the main
chassis as shown. Push breakouts 24 and 25
through rear chassis grommet RF. Also push
the free end of the shielded cable through grom-
met RF. Then use the long #6 solder lugs indi-
cated to secure the shielded cable and this part
of the harness in place.

Connect the wires coming from main harness break-
out #21 to the low VCO as follows:

( ) White-brown wire to feedthrough capacitor
C314 (S-1).

( ) Green wire to feedthrough capacitor C317 (S-2).

( ) Yellow wire to feedthrough capacitor C316 (S-
2).

( ) Connect the wires coming from main harness
breakout #23 to the high VCO as follows:

( ) White-gray wire to feedthrough capacitor C367
(S-1).
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( ) Blackwire to feedthrough capacitor C372 (S-2).
( ) White wire to feedthrough capacitor C371 (S-
2).

White-yellow wire to feedthrough capacitor
C369 (S-2).

( ) Connect the free end of the green wire coming
from main chassis grommet B to control solder
lug FJ (S-1) on the front panel. Be careful not to
burn the encoder disc with your soldering iron.

Route main harness breakouts 16 through 20
across the front of the main chassis as shown.

Connect the wires coming from main harness break-
out #16 as follows:

( ) White-gray wire to shaft encoder circuit board
hole 2 (S-1).

Connect one end of the 2-1/4" bare wire to con-
trol R2A lug 3 (NS). Slide the 5/8" length of
sleeving onto the free end of the wire. Then
connect the wire around the nearby control sol-
der lug (NS) to control R2B lug 1 (NS).

()

()

Prepare a 2" and a 2-1/2" white solid wire. Use
these wires in the following steps.

Connect the 2” white solid wire from control
R2A lug 3 (S-2) to switch SW3 lug 2 (8-1).

()

( ) Connect the 2-1/2" white solid wire from the
control solder lug on control R2A (S-4) to con-
trol R3A lug 1 (S-1).

Connect the wires coming from main harness break-
out #17 as follows:

( ) White-blue wire to control R3A lug 2 (S-1).

( ) Bothviolet wires to control R3A lug 3 (S-2).

{ ) White-green wire to shaft encoder circuit board
hole §1(S-1). ( ) Green wire to control R3B lug 1 (NS).
( ) White-orange wire to shaft encoder circuit ( ).. Both orange wires to control R3B lug 3 (NS).
board hole +5 (5-1).
' . ( ) Locate the 2-1/2" 3-wire cable (brown, red, and
( ) Bothwhite-red wires to control R2A lug 1 (NS). orange wires) set aside earlier. Then refer to
Detail 15-8A and prepare this cable group as
( ) White-yellow wire to control R2A lug 2 (S-1). shown.
( ) Blackwiretoswitch SW3lug1 (S-1).
( ) C4: Connect a .05 pF ceramic capacitor from
control R2A lug 1 (S-3) to the nearby control 2-1/2"
solder lug (NS). —3/4"—] f—3/4"—
1/8" —m r— —1/4"
( ) Cuta2-1/4" small bare wire and a 5/8" length of BRN
black sleeving. Use this wire and sleeving in the |
next step. RED
ORG \
END A END B
Detail 15-8A
Q Yo Y 3y, 1 (INCHES) 2 3 4 5 6 7
| ompom o] gy bog Do bg o b Doy | |- | [N
| ARAAPAALAR RERULER A AL R A I (LA LA NN SR T ] L U
0O 5 1 (cm) 2 3 4 5 [ 7 8 9 10 " 12 13 14 18 18 17
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Connect the free end of the 3-wire cable to control
R3B as follows:

()
()
()

()

Detail 15-8B

( ) Install small spring connectors on End A of the ()
prepared 3-wire cable. Then refer to Detail 15-
8B and insert the connectors on the end of this
cable into a 3-pin socket shell as follows. Be
sure to push each spring connector until it
locks into place.

Brown wire into hole 1.
Red wire into hole 2. ()

Orange wire into hole 3.

( ) Labelthisconnector “P1106".

()

Brown wire to lug 3 (S-3).
Red wire to lug 2 (S-1).
Orange wire to lug 1 (S-2).

Prepare two 5” black shielded cables as shown
in Detail 15-8C.

Connect the inner lead at one end of a prepared
shielded cable to feedthrough capacitor C315
on the low VCO assembly (S-1). Solder the
shield wires on this end of the shielded cable

to the side of the low VCO assembly in the area
shown.

Connect the inner lead at the free end of the
shielded cable coming from the low VCO as-
sembly to feedthrough capacitor C368 on the
high VCO assembly (NS). Solder the shield
wires on this end of the shielded cable to the
side of the high VCO assembly in the area
shown.

Connect the inner lead at one end of the remain-
ing prepared 5" shielded cable to the feed-
through insulator on the low VCO assembly
(NS). Solder the shield wires on this end of the
shielded cable to the side of the low VCO as-
sembly in the area shown.

Connect the inner lead at the free end of the
shielded cable coming from the low VCO as-
sembly to the feedthrough insulator on the high
VCO assembly (S-1). Solder the shield wires on
this end of the shielded cable to the side of the
high VCO assembly in the area shown.

| 5"
1" — 1'—
l‘”“" BLACK l].‘;""' =
SHIELDED CABLE
'."1“!

Detail 15-8C
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Refer to Pictorial 15-9 for the following steps. ( ) D3: Position the raised portion of a 1N3491
diode (#57-35) in the larger hole in the relay

( ) Position the main chassis as shown in the Picto- mounting bracket as shown in Detail 15-9B.
rial. .. Then secure the mounting bracket to the rear
chassis at RG. Use a 6-32 x 5/8" black phillips

( ) Carefully peel the backing paper from a 1-3/4" head screw, a 7/32" X 5/16" spacer, and two #6

x 2" insulator paper. Then press the insulator
onto the inside of the rear chassis in the area
shown.

( ) Refer to Detail 15-9A and mount a 2-lug termi-
nal strip on the rear chassis at RA. Use 6-32 x
1/4" black phillips head hardware. Be sure to
position the terminal strip as shown in the Pic-
torial.

6-32 x 1/4" N\

solder lugs. Be sure to position the solder lugs
as shown in the Pictorial. Also be sure to align
the other hole in the mounting bracket with
mounting hole RH in the rear chassis.

BLACK
PHILLIPS HEAD 2-LUG
SCREW N TERM INAL
STRIP
S
S
#6 LOCKIA S HER—€RX,
6-32 NUT

Detail 15-9A
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( ) Ka1: Refer again to Detail 15-9B and mount the
relay (#69-90) and the relay mounting bracket
to the rear chassis at RH. Use a 6-32 x 5/8"black
phillips head screw, a 7/32" x 5/16" spacer, and

REAR
CHASSIS
IN349
DlOD

(#57-3

RAISED
PORTION S

1
E
5)

RELAY
MOUNTING
BRACKET

Detail 15-9B

a #6 solder lug. Be sure to position the solder
lug and the relay as shown in the Pictorial. Also
be sure diode D3 stays centered in the larger
hole of the mounting bracket.

RELAY

#6 SOLDER %

6-32 x 5/8"
BLACK
PHILLIPS HEAD
SCREW
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Refer to Pictorial 15-10 (Illustration Booklet, Page
37) for the following steps.

()

C7: Cut both leads of a .05 wF ceramic
capacitor to 1/2". Then connect the capacitor
between the eyelet of terminal strip RA lug
1 (S-1) and the center eyelet (NS). Cut off any
excess lead lengths.

C8: Cut both leads of a .05 wF ceramic
capacitor to 1/2". Then connect this capacitor
between the center eyelet (S-2) and the eyelet
at lug 2 (S-1) of terminal strip RA. Cut off any
excess lead lengths.

Heathkift

CRIMP OVER
INSULATION
AFTER CONNECTION
HAS COOLED

9" LARGE RED
STRANDED

PUSH-ON
CONNECTOR

Detail 15-10A

( ) Push the connector on the end of the prepared
red wire onto relay K1 lug 30 (see inset drawing

() Connect both white-black wires coming from #1 on the Pictorial for the lug numbering).
main harness breakout #24 to terminal strip Then route the free end of this wire under
RA lug 2 (NS). capacitors C7 and C8 and connect it to terminal
strip RA lug 1 (NS).
( ) Locate the white-gray wire in the main harness
near breakout #24. Then cut this wire as close () Cuta 1" large bare wire. Then form this wire
to grommet RF as possible. NOTE: The part lntoe!lool'n as shown in the inset drawing #2 on
of the wire that goes through grommet RF will the Pictorial.
not be used.
NOTE: In the following steps, the solder information
( ) Pull the white-gray wire (that you cut above) does not count wires or leads that were previously
out of one or two of the harness laces so you soldered in a different hole or eyelet of a lug.
can connect it to terminal strip RA. Then pre-
pare the end of the wire. ( ) Connect the free end of the large bare wire to
terminal strip RA lug 1 (S-3). Position this wire
( ) Connect the free end of the prepared white- so the loop is near the terminal strip lug; but do
gray wire, coming from the main harness, to not fill the loop with solder. Be sure the lead
terminal strip RA lug 2 (NS). that was previously soldered in the eyelet of
this lug remains well soldered.
() LisCotbothluds of s hsh flr ke (445 . ut tho et th e () nd o
: " . a 2200 pF electrolytic capacitor to 1” and the
t?.rmmal strip RA lugs 1 (NS) andlz (NS]'_PUSI' lead at the positive (+) end to 1-1/4". Then
tion the choke under the terminal strip as position this capacitor beside relay K1 as
shown. shown in the Pictorial. Connect the negative
Y . . . lead to solder lug RG (S-1). Slide a 1" length
() Prepare a 9-1/4” medium white stranded wire. of fiber sleeving onto the positive lead of the
Then route the wire under choke L1 and con- capacitor. Then connect the lead to the push-
nect the wire from the bottom hole in solder on connector at relay K1 lug 30 (S-1).
lug RD (S-1) to the bottom hole in the indi-
cated solder lug at RH (S-1). NOTE: You will ( ) Prepare a 5" small red stranded wire. Then in-
connect a wire to the top hole in solder lug stall a push-on connector on one end of the
RH later. wire and a small spring connector on the other
end.
( ) Prepare a 9" large red stranded wire. Then refer
to Detail 15-10A and install a push-on connec- ( ) Push the push-on connector on one end of the
tor on one end of this wire. prepared red wire onto relay K1 lug 86.
I (INCHES) 2 4 5 & f
lyppaajom, v 5 f .ol i boqel ooy S| I SN IRl (N S BT W e
0 5 1 ocwm 2 2 x & 3 3 "m0 % &% & Tk Lt L TR
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SLOTS

5-PIN
SOCKET

TAB %QQEQ

SHELL
5" SMALL RED
STRANDED SMALL
SPRING
CONNECTOR
Detail 15-10B

( ) Locate a 5-pin socket shell and label it “P551”.
Then refer to Detail 15-10B and push the
spring connector on the free end of the red
wire that you just prepared into hole 1 until
it locks in place.

( ) Prepare a 6” medium red stranded wire. Then
install a push-on connector on one end of the
wire and a large spring connector on the other
end (see Detail 15-10C).

CRIMP
CRIMP OVER AND
INSULATION SOLDER
AFTER CONNECTION
HAS COOLED
CRIMP OVER LARGE
INSULATION ,/// SPRING
AFTER CONNECTION CONNECTOR
HAS COOLED
CRIMP

AND 6" MED UM

STRANDED

PUSH-ON
CONNECTOR

Detail 15-10C

(

(

(

(

)

)

)

)

Push the push-on connector on one end of the
prepared red wire onto relay K1 lug 87 (use the
lug 87 that is nearest the center of the relay
lugs).

Slide a 3/4" length of fiber sleeving onto the lead
coming from diode D3. Then connect and sol-
der the end of the lead to the push-on connector
onrelay K1lug87.

Position a large 4-pin plug shell as shown in De-
tail 15-10D (note the location of the locking tab
and the ridges). Position the large spring con-
nector on the free end of the red wire as shown
and push it into hole 4 of the shell until it locks
in place.
Prepare the following wires:

8" small red stranded

5" small black stranded

6" medium red stranded

2" small red stranded

RIDGES

LARGE
4-PIN PLUG
SHELL

LOCKING
TAB

LARGE SPRING
CONNECTOR

Detail 15-10D
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CRIMP QOVER
INSULATION
AFTER CONNECTION
HAS COOLED
CRIMP
AND
\ SOLDER
8" SMALL RED
STRANDED
MALE TERMINAL
PIN
Detail 15-10E

( ) Referto Detail 15-10E and install a male termi-
nal pin on one end of the 8” small red stranded

wire. Set this wire aside temporarily.

( ) Install a small spring connector on one end of
the 5" small black stranded wire. Set this wire

aside temporarily.

( ) Install a large spring connector on one end of

the 6” medium red stranded wire.

CRIMP OVER
INSULATION CK&%P
AETER CONNECTION SOLOER
HAS COOLED
8" SMALL RED
STRANDED PUSH-ON
CONNECTOR
2" SMALL RED
STRANDED
PUSH-ON
CONNECTOR

Refer to Detail 15-10F and install a single push-
on connector on the free ends of the 6” medium
red stranded wire, the 8” small red stranded
wire, and on one end of the 2" small red
stranded wire.

Refer again to Detail 15-10F and install a single
push-on connector on the free ends of the 2"
small red stranded wire and the 5" small black
stranded wire.

Push the push-on connector (with one small
red and one small black stranded wire) onto
relay K1 lug 85.

Push the push-on connector (with three red
wires) onto the remaining lug 87 of relay K1.

Locate socket P551 coming from relay lug 86.
Then push the small spring connector on the
free end of the 5" small black stranded wire into
hole 2 of this socket until it locks in place.

Refer to Detail 15-10G and push the large spring
connector on the free end of the 6” medium red
stranded wire into hole 3 of the large 4-pin plug
shell until it locks in place. Be sure to position
the connector and shell with the tabs as shown.

RIDGES

LARGE 4-PIN
PLUG SHELL

LARGE SPRING

3%@

6" MEDIUM RED CONNECTOR S LOCKING
STRANDED TAB TAB
Ca
5" SMALL BLK
STRANDED
SMALL SPRING 6" MEDIUM RED
CONNECTOR STRANDED
Detail 15-10G
Detail 15-10F
o0 v 1w 3 1 (INCHES) 2 3 4 5 6 7
lyp oy, me] g o ]y | I BT T S S BT A
RdeansLie ] A S S T I T R e e A S e — T T 1 1T T
0O 3% 1 (cm) 2 3 4 5 8 7 10 1" 12 13 14 18 18 17
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NOTE: The male terminal pin on the free end of the
8" small red stranded wire will be installed in a con-
nector shell later.

( ) Prepare two 5" medium white stranded wires.
Then install a large spring connector on one
end of each wire.

( ) Connect the free end of one of the medium
white stranded wires to the top hole in solder
lug RH (S-1). Be sure the wire that was previ-
ously soldered in the bottom hole of this solder
lug also remains well soldered. Push the large
spring connector on the other end of this wire
into hole 1 of the large 4-pin plug shell until it
locks in place.

( ) Connect the free end of the remaining medium
white stranded wire to the bottom hole in sol-
der lug RJ (S-1). Push the large spring connector
on the other end of this wire into hole 2 of the
large 4-pin plug shell until it locks in place.

( ) Install small spring connectors on the follow-
ing wires coming from main harness breakout
#24:

Black
White-green
Gray

( ) Locate socket P551. Then push the spring con-
nector on the end of the black wire coming from
main harness breakout #24 into hole 3 of this
socket shell.

( ) Locate a 3-pin socket shell and label it “P552".
Then push the spring connector on the gray
wire coming from main harness breakout #24
into hole 1 of this socket shell.

( ) Locate a 5-pin socket shell and label it “P553".
Then push the white-green wire coming from
main harness breakout #24 into hole 3 of this
socket shell.

( ) Install male terminal pins on the inner and
shield leads of the shielded cable coming from
grommet RF. These pins will be installed in a
socket shell later.

( ) Install small spring connectors on the follow-

(

(
(
(
(

)

)
)
)
)

(=]

(

(

(

(

(

)

)

)

)

)

ing wires coming from main harness breakout
#25:

White-green
Green
White-yellow
White-gray

Locate a 5-pin socket shell and label it “P651”.
Then push the spring connectors on the ends of
the wires coming from main harness breakout
#25 as follows:

White-green into hole 2.
Green into hole 3.
White-yellow into hole 4.
White-gray into hole 5.
Prepare the following wires:
12" small blue stranded
7" small red stranded
10" small black stranded

Install small spring connectors on both ends of
the 12" small blue wire.

Locate socket P651. Then push the spring con-
nector on one end of the 12" small blue wire
into hole 1 of this socket.

Locate socket P551. Then push the spring con-
nector on the free end of the 12" small blue wire
into hole 5 of this socket.

Install a small spring connector on one end of
the 7" small red wire. Then locate socket P553
and push the connector on the red wire into
hole 1 of this socket shell.

Connect the free end of the 7" small red wire
to terminal strip RA lug 2 (5-5). Make sure the
capacitor lead that was previously soldered in
the eyelet of this lug remains well soldered.
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( ) Install a small spring connector on one end of ( ) Prepare the following wires:
the 10” small black wire end and a male termi-
nal pin on the other end. 10-1/2" orange stranded
() Locate socket P551. Then push the spring con- 9-1/2" gray stranded
nector on the end of the 10” small black wire
into hole 4 of this socket shell. ( ) Install small spring connectors on both ends
of both of the prepared wires.
Position a 6-pin socket shell as shown in Detail 15-
10H (note the location of the notch). Then push the ~ ( ) Locate socket P553. Then push the smalllr
male terminal pins on the wires coming from other spring connector on one e.nd of the 10-1/2
connectors and grommet RF into the socket shell as orange wire into hole 2 of this socket shell.
follows:
( ) Push the small spring connector on one end
( ) Redwireintohole4. of the 9-1/2" gray wire into P553 hole 4.
( ) Black wireintohole 2. ( ) Locate a 3-pin socket shell and label it P554.
Then insert the spring connector on the free
( ) Innerlead of the shielded cable into hole 1 and end of the gray wire into hole 1 of this socket
the shield wires into hole 3. shell.
INNER
NOTCH  [FAD
6-PIN
SOCKET
SHELL
TERMINAL
PIN
SHIELD
RED WIRES
BLK
Detail 15-10H
O % oY 3y 1 ONCHES) 2 3 4 5 6 ']’
ll!:.:-a,"ua.fzap-{a'ffs'l sl rl*' o %—'*-l e 1' ey — ity l e
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( ) Refer to Detail 15-10] and prepare a 21" black
shielded cable as shown.

( ) Install small spring connectors on the inner
and shield leads at end A of the prepared
shielded cable.

( ) Refer to Detail 15-10K and install a phono plug
on the free end of the prepared shielded cable.

( ) Route the shielded cable behind capacitor C3
as shown and along the top edge of the rear
chassis. Push the spring connector end of the

INSERT THE INNER LEAD THROUGH THE
PLUG AND WRAP THE SHIELD WIRES
AROQUND THE PLUG.

APPLY HEAT TO THE TIP OF THE
PIN ONLY LONG ENOUGH FOR
THE SOLDER TO BE DRAWN UP
INTO THE PIN BY CAPILLARY
ACTION,
SOLDER THE SHIELD ONTO
THE PLUG. (|

cable through grommet RE for 2". ' '
CUT OFF EXCESS WIRE FROM %\'
THE TIP OF THE PIN. \
Detail 15-10K
- 21
3/4n: e 1" —]
fe- 1740 Vo 1/4"-—| e
p————l 47
END A END B

Detail 15-10]
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LARGE CONTROL {
NUT
LARGE CONTROL
»\@FLM WASHER:
REAR (
CHASSIS
(
Detail 15-11A (

Refer to Pictorial 15-11 (Illustration Booklet, Page 38)
for the following steps.

( ) Position the filter circuit board/bandswitch as-
sembly near the rear chassis as shown.

( ) RefertoDetail 15-11A and place a large control
lockwasher (thin) onto the shaft of the (
bandswitch. Then mount the bandswitch to the
rear chassis at RK with a large control flat
washer and a large control nut.

( ) Refer to Detail 15-11B and mount the filter cir-
cuit board to the rear chassis as shown. Use six
6-32 x 3/8" hex head screws. Be sure the
shielded cable stays in place and be sure you do
not pinch any wires.

Dress the shielded cables coming from the
lower edge of the filter circuit board as neatly
as possible. Then refer to the inset drawing on
the Pictorial and install a cable tie onto the ca-
bles in the area shown to help hold them in po-
sition.

Dress the shielded cables coming from the top
edge of the filter circuit board as neatly as possi-
ble. Then install two cable ties onto the cables
in the areas shown to help hold them in posi-
tion.

Push socket P551 (with the red and three black
wires) onto plug P551 on the filter circuit
board. Be sure the red wire is up as shown.

Push socket P552 (with the gray wire coming
from grommet RF) onto plug P552 on the filter
circuit board. Be sure the gray wire is up as
shown.

Push socket P553 (with the red, orange, white-
green, and gray wires) onto plug P553 on the fil-
ter circuit board. Be sure the red wire is up as

_ shown.

Route the gray wire coming from socket P553
along the top edge of the filter circuit board.
Then push socket P554, on the free end of this
wire, onto plug P554 on the filter circuit board.
Be sure the gray wire is up as shown.

TELDED
ABLE

&l

FILTER

CIRCUIT BOARD

Y
%/////»/%?
«l
%f!a}E;;;;;;;;;;;;;;;;;zszebws
Eéégééégégﬁ/ SCREW

Detail 15-11B
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Route the orange wire coming from socket P553
along the top edge of the filter circuit board.
Then push the spring connector on the free end
of this wire through rear chassis grommet RE.

Locate a 3-pin socket shell and label it “P402”.
Then push the spring connectors on the wire
and cable coming from rear chassis grommet RE
into the socket shell as follows:

Orange wire into hole 3.

Shield wire of the cable into hole 2.

Inner wire of the cable into hole 1.

Refer to Pictorial 15-12 (Illustration Booklet, Page
39) for the following steps.

()

()

()

Turn the shafts of controls R2 and R4 fully
counterclockwise. Be sure to turn the smaller
shaft of control R2 until it clicks. NOTE: You
may have to use pliers to turn the smaller shaft
of control R2.

Turn the shafts of switches SW9 and SW1
fully counterclockwise.

Refer to Detail 15-12A and use a medium allen
wrench to start 6-32 x 1/8" setscrews into the
two medium knobs with decorative inserts
and the three medium knobs without decora-
tive inserts. Use a small allen wrench to start
4-40 x 1/8" setscrews into the three small
knobs.

6-32 X 1/8'
SETSCREW

INSERT

MEDIUM KNOB
WITH
DECORARIVE INSERT

(

(

(

(

(

(

)

)

)

)

)

)

6-32 X 1/8"
SETSCREW

X iﬂﬁ%ﬁ

o

MEDIUM KNOB
WITHOUT
DECORATIVE INSERT

Install a medium knob with decorative insert
on the shaft of switch SW9. Line up the pointer
with the “CW-N" mark on the front panel before
you tighten the setscrew.

Similarly, install a medium knob with decora-
tive insert on the shaft of switch SW1. Line up
the pointer with the “80” mark on the front
panel before you tighten the setscrew.

Install medium knobs without inserts onto the
larger shafts of controls R2 and R4. Be sure to
line up the pointers with the front panel mark
indicated on the Pictorial.

Install small knobs onto the smaller shafts of
controls R2 and R4. Be sure to line up the poin-
ters with the front panel marks indicated on the
Pictorial.

Turn both shafts of control R3 to their detent
positions at the centers of their rotation.

Install a medium knob without insert onto the
larger shaft of control R3. Be sure to line up the
pointer with the “0” mark on the front panel.

Turn the knob on control R3 fully counter-
clockwise.

Install a small knob onto the smaller shaft of
control R3. Be sure to line up the pointer with
the “0” mark on the front panel.

4-40 X 1/8"
SETSCREW

SMALL KNOB

Detail 15-12A
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()

6-32 X 3/16"

/ SETSCREW

LARGE
KNOB

Detail 15-12B

Refer to Detail 15-12B and start two 6-32 X

#4 FLAT WASHER

S
#4 SOLDER LUG (K15 /¢
1-1/4" SMALL
(ll’) BLACK WIRE
FLATTEN
3/8" END

LI

FINGER
CONTACT

Detail 15-12C

Mount the solder lug to the large knob

3/16” setscrews into the large knob. 4,

and finger contact. Use a #4 flat washer

( ) Refer to Detail 15-12C and use the following and a large 4-40 nut. Be sure to position

procedure to mount the finger contact in the the solder lug as shown. Do not over-
large knob: tighten this hardware.

1. Prepare a 1-1/4" small black stranded 5. Insert the flattened end of the black wire
wire. Remove 1/4" of insulation from one into the hole in the center of the large
end of this wire and 3/8” of insulation knob.
from the other end.

( ) Install the large knob onto the tuning shaft as

2. Solder the 1/4” end of the black wire to a follows:

#4 solder lug. Then use pliers to flatten
the 3/8” end of the wire. 1. Start the knob onto the shaft so the wire
is against the flat in the shaft.

3. Line up the flats in the finger contact and
the knob. Then start the finger contact 2. Push the knob onto the shaft and tighten
into its hole in the larger knob. both setscrews.

O v v 3y 1 (INCHES) 2 3 4 5 T
A S o A S A S T S o
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Refer to Pictorial 16-1 (Illustration Booklet, Page 40)
for the following steps.

(
(

(

(

)
)

)

)

Position the chassis as shown in the Pictorial.

Unfold the cable harness (#134-1262) as shown
in Detail 16-1A (Illustration Booklet, Page 41).
Refer to the cable colors at each breakout to be
sure you have the harness positioned properly.
Then wrap a piece of tape (not supplied)
around the harness between breakouts #4 and
#6. NOTE: You will use this piece of tape for
reference in the next step.

From the underside of the chassis, carefully
push breakouts #1 through #5 (all of the break-
outs on one side of the tape) up through chassis
grommet B. Be careful not to damage the spring
connectors on some of the shielded cables.

Route cable harness breakouts #1 through #4
as shown. Then secure this part of the harness
in place with the two long #6 solder lugs indi-
cated.

Route cable harness breakout #5 across the
front of the chassis as shown. Then secure the
cable harness to the main harness with a cable
tie in the area shown.

Install small spring connectors on the end of
the yellow cable coming from cable harness
breakout #3.

Locate socket P915 coming from the main har-
ness. Then push the spring connectors on the
end of the yellow cable, coming from cable
harness breakout #3, into this socket shell as
follows:

Inner lead into hole 3.
Shield wires into hole 1.

Install small spring connectors on the end of
the green cable coming from cable harness
breakout #3.

Locate socket shell P913 coming from the
main harness. Then push the spring connec-
tors on the end of the green cable, coming from
cable harness breakout #3, into this socket
shell as follows:

Inner lead into hole 2.

Shield wires into hole 3.

(

(

(

(

(

(

)

)

)

)

)

)

Locate a 2-pin socket shell and label it “P917".
Then push the spring connectors on the end of
the orange cable, coming from cable harness
breakout #2, into this socket shell as follows:

Inner lead into hole 2.
Shield wires into hole 1.

Locate a 2-pin socket shell and label it “P919”.
Then push the spring connectors on the end of
the red cable, coming from cable harness break-
out #1, into this socket shell as follows:

Inner lead into hole 1.
Shield wires into hole 2.

Locate a 2-pin shell and label it “P906". Then
push the spring connectors on the end of the
black (unmarked) cable, coming from cable har-
ness breakout #1, into this socket shell as fol-
lows:

Inner lead into hole 2.
Shield wires into hole 1.

Install small spring connectors on the end of
the violet cable coming from cable harness
breakout #5.

Locate socket P912 coming from the main har-
ness. Then push the spring connectors on the
end of the violet cable, coming from cable har-
ness breakout #5, into this socket shell as fol-
lows:

Inner lead into hole 2.

Shield wires into hole 4.
Install small spring connectors on the end of
the white cable coming from cable harness
breakout #5.
Push the spring connectors on the end of the
white cable, coming from cable harness break-
out #5, into this same socket shell (P912) as
follows:

Inner lead into hole 3.

Shield wires into hole 5.
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( ) Locate a 2-pin socket shell and label it “P914-
12", Then push the spring connectors on the
end of the blue cable, coming from cable har-
ness breakout #5, into this socket shell as fol-
lows:

Inner lead into hole 12.

Shield wires into hole 11.

( ) Locate a 2-pin socket shell and label it “P406".
Then push the spring connectors on the end of
the yellow-green cable, coming from cable har-
ness breakout #5, into this socket shell as fol-
lows:

Inner lead into hole 1.

Shield wires into hole 2.

Refer to Pictorial 16-2 (Illustration Booklet, Page 42)
for the following steps.

( ) Position the chassis upside-down as shown in
the Pictorial.

( ) Route cable harness breakouts #12 through
#14 across the center of the chassis as shown.
Then secure it in place with the two long #6
solder lugs indicated. Route the free end of the
white-blue cable coming from breakout #14
through rear chassis grommet RF.

( ) Route cable harness breakouts #7 and #8
across the front of the chassis as shown. Then
use a cable tie to secure the cable harness (near
breakout #7) to the main harness in the area
shown.

( ) Route cable harness breakouts #10 and #11
across the front of the chassis as shown. Then
use a cable tie to secure the cable harness to the
main harness in the area shown.

Connect the cables coming from cable harness break-
out #7 to control R4B as follows:

( ) Innerlead of the orange cable to lug 2 (S-1) and
the shield wires to lug 1 (NS).

( ) Inner lead of the green cable to lug 3 (S-1) and
the shield wires to lug 1 (S-3).

Connect the cables coming from cable harness break-
out #8 as follows:

( ) Inner lead of the white-blue cable to phone
jack J3 lug 2 (5-1) and the shield wires to lug
1 (NS).

( ) Inner lead of the blue cable to phone jack J3
lug 3 (S-2) and the shield wires to lug 1 (S-3).

{ ) Inner lead of the yellow cable to microphone
socket J2 lug 1 (S-1) and the shield wires to
lug 2 (S-2).

( ) Locate a 2-pin socket shell and label it “P103”.
Then insert the spring connectors on the yel-
low-green cable into this socket as follows:

Inner lead into hole 1.
Shield wires into hole 2.

Connect the cables coming from cable harness break-
out #10 to contol R2B as follows:

( +) Inner lead of the violet cable to lug 2 (5-1) and
the shield wires to lug 1 (NS).

( ) Inner lead of the white cable to lug 3 (S-1) and
the shield wires to lug 1 (S-3).

( ) Locate socket P408 coming from the main har-
ness. Then push the spring connectors on the
end of the white-violet cable, coming from
cable harness breakout #11, into this socket
shell as follows:

Inner lead into hole 4.
Shield wires into hole 3.
( ) Locate socket P407 coming from the main har-
ness. Then push the spring connectors on the
end of the yellow-red cable, coming from cable

harness breakout #11, into this socket shell as
follows:

Inner lead into hole 5.

Shield wires into hole 4.



Heathkit

Page 223

SOLDER SHIELD WIRES
TO PLUG SHELL

%

1/2" TEFLON
SLEEVING

PHONO PLUG
#438-46

SOLDER CENTER
CONDUCTOR AND
CUT OFF EXCESS

e

Detail 16-2A

( ) Locatea 2-pin socket shell and label it “P1107".
Then push the spring connectors on the end of
the red cable, coming from cable harness break-
out #12, into this socket shell as follows:

Inner lead into hole 1.

Shield wires into hole 2.
( ) Locatea2-pinsacket shell and label it “P1105".
Then push the spring connectors on the end of
the white-violet cable, coming from cable har-
ness breakout #12, into this socket shell as fol-
lows:

Inner lead into hole 2.

Shield wires into hole 1.
( ) Locatea 2-pinsacket shell and label it “P1102”.
Then push the spring connectors on the end of
the black (or unmarked) cable, coming from
cable harness breakout #13, into this socket
shell as follows:

Inner lead into hole 2.

Shield wires into hole 1.

0 Yoy Yy 1 (INCHES) 2 3

|ye areyoe 20] | )

lLA_L4L.z.|.|.l.1Ll.r

( ) Refer to Detail 16-2A and install a phono plug
on the end of the yellow-red cable, coming
from cable harness breakout #14, as shown.

.. Besure toslide a 1/2” length of Teflon sleeving
over the center conductor as shown.

( ) Install male terminal pins on the end of the

white-blue cable coming from cable harness

breakout #14 (cable that passes through rear
chassis grommet RF).

( ) Push the male terminal pins on the end of the

white-blue cable into the 6-pin socket shell as

follows:

Inner lead into hole 5.

Shield wires into hole 6.

lvrn,un'; T T v T T T T T T T T T T T

T
0 % 1 (cm 2 a 4 5 e 7 8 °
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AUDIO CIRCUIT BOARD INSTALLATION

Refer to Pictorial 16-3 (Illustration Booklet, Page 43)
for the following steps.

( ) Position the chassis right-side-up as shown in
the Pictorial.

() Position all of the wires and cables away from
the area of the chassis designated as “audio cir-
cuitboard” on the Pictorial.

( ) Refer to Detail 16-3A and mount the audio cir-
cuit board to the chassis as shown. Use seven
6-32 x 3/8" hex head screws. Be careful not to
pinch any wires or cables between the circuit
board and the chassis. Also, note that the har- : :
nesses are routed above the front edge of the cir- Detail 16-3B
cuit board.

() RefertoDetail 16-3B and push the 5-pin socket,
coming from the audio circuit board, onto inte-
grated circuit U906 as shown. Be sure the slots

on this socket are away from the bandswitch
shield.

() Push socket P914 1-10, coming from the main
harness, onto audio circuit board plug P914
pins 1-10. Be sure you use pins 1 through 10 of

this plug. Also be sure to install this socket so
the white-black wire is at plug pin 1.

g
6-32 X 3/8"

EX HEAD :
_//Hscmw , = / €
L _ﬁme?\\v// = s

| ¢
z AUDIO
a7 [b CIRCUIT BOARD C

TOP OF
CHASSIS

Detail 16-3A



Heathkit

( ) PushsocketP914 11&12, coming from the cable
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harness, onto audio circuit board plug P914
pins 11 and 12. Be sure you install this socket
so the inner lead of the shielded cable is at plug
pin12.

Push socket P912, coming from the main and
cable harnesses, onto audio circuit board plug
P912. Be sure the violet wire (not the violet
cable) in this socket is at plug pin 1.

Push socket P915, coming from the main and
cable harnesses, onto audio circuit board plug
P915. Be sure the inner lead of the shielded
cable in this socket is at plug pin 3.

Push socket P916, coming from the main har-
ness, onto audio circuit board plug P916. Be
sure the slots in this socket are away from the
nearby edge of the circuit board.

Push socket P913, coming from the main and
cable harnesses, onto audio circuit board plug
P913. Be sure the brown wire in this socket is
at plug pin 1.

Push socket P917, coming from the cable har-
ness, onto audio circuit board plug P917. Be
sure the inner lead of the shielded cable in this
socket is at plug pin 2.

Push socket P908, coming from the main har-
ness, onto audio circuit board plug P908. Be
sure the white-gray wire in this socket is at plug
pin1.

Push socket P911, coming from the display cir-
cuit board onto audio circuit board plug P911.
Be sure the inner lead of the shielded cable in
this socket is at plug pin 1.

Push socket P909, coming from the display cir-
cuit board, onto audio circuit board plug
P909.Be sure the inner lead of the shielded
cable in this socket is at plug pin 1.

Push socket P907, coming from the main har-
ness, onto audio circuit board plug P907. Be
sure the slots in this socket are away from the
display circuit board.

Push socket P919, coming from the cable har-
ness, onto audio circuit board plug P919. Be
sure the inner lead of the shielded cable in this
socket is at plug pin 1.

( ) Push socket P906, coming from the cable har-
ness, onto audio circuit board plug P906. Be
sure the inner lead of the shielded cable in this
socket is at plug pin 2.

( ) Pushsocket P904, coming from the display cir-
cuit board, onto audio circuit board plug P904.
Be sure the slots in this socket are away from
the display circuit board.

() Push socket P918, coming from the main har-
ness, onto audio circuit board plug P918. Be
sure the slots in this socket are away from the
inverter assembly.

{ ) Push socket P905 1-3, coming from the main
harness, onto audio circuit board plug P905. Be
sure the green wire in this socket is at plug pin
1. NOTE: A socket will be installed onto pins 4
and 5 of this plug later.

() Push socket P903, coming from the main har-
ness, onto audio circuit board plug P903. Be
sure the slots in this socket are away from the
inverter assembly.

(") Push socket P902, coming from the main har-
ness, onto audio circuit board plug P902. Be
sure the slots in this socket are away from the
inverter assembly.

( ) Push socket P901, coming from the main har-
ness onto audio circuit board plug P901. Be

sure the white-black wires in this socket are at
plug pins 1and 2.

Push the circuit board connectors on the free ends
of the wires coming from the display circuit board
onto the pins on the audio circuit board as follows:

( ) Green wire onto pin]J.

( ) Orange wire onto pin K.

() Blue wire onto pin L.

() Violet wire onto pin L.

{ ) Use acable tie at the indicated location to hold

all of the wires and cables coming from the
display circuit board neatly together.
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Refer to Pictorial 16-4 (Illustration Booklet, Page 44)
for the following steps.

( ) Refer to Detail 16-4A and use a pair of pliers
to push the steel blade into the smaller end
of the nut starter until 1/8" remains exposed.
Use this tool when you are instructed to adjust
trimmer capacitors and the controls that are
mounted on the circuit boards.

UT STARTER

N

SMALLER
END

&,

STEEL
BLADE

Detail 16-4A

( ) Position all exposed metal connectors (spring
connectors, etc.) so they cannot touch any-
thing other than the chassis.

NOTE: You will make some voltage checks in the
following steps. This procedure assumes that you
have the proper power supply and it is adjusted for
13.8 volts DC output. You should also have a speaker
connected to the Transceiver. Refer to the “Installa-
tion” section of the Operation Manual for power
supply and speaker connections.

( ) Preset the front panel controls and switches as
follows:

MODE——NORM

MIC GAIN —— Fully counterclockwise
CW GAIN —— Fully counterclockwise
AF GAIN —— Fully counterclockwise (until it
clicks)

RF GAIN —— Fully clockwise

RIT —— 0 (detent)

IF SHIFT —— 0 (detent)

BAND——80

REC/TUNE button —— Released (REC)
PTT/VOX button —— Released (PTT)
AGCbutton —— Released (FAST)

() Connect your power supply and speaker to the
large 4-pin plug shell and the 6-pin socket shell
coming from the rear chassis.

NOTE: If you do not obtain the proper results in any
of the following steps, immediately turn the Trans-
ceiver off. Locate and correct the problem before you
continue to the next step.

() Turn the AF GAIN control clockwise until it
clicks (ON). The relay on the rear chassis
should click and the meter lamps should light.
You may also hear a slight hiss coming from the
speaker.

( ) Setyourvoltmetertoread +15 volts DC.

( ) Connect the negative voltmeter lead to any
metal part of the chassis. Leave this lead con-
nected to the chassis until you are directed to
disconnectit.

() Touch the voltmeter probe to terminal strip RA
lug 1. The meter should indicate 13.8 volts DC.
If you do not obtain the correct voltage, check
your power supply for the correct voltage and
connection to the Transceiver. Also check the
wiring of relay K1.

( ) Touch the voltmeter probe to feedthrough

" capacitor C513 on the inverter assembly. The

meter should indicate 13.8 volts. If you do not

obtain the correct voltage, check plug P901 on

the audio circuit board and the wiring at feed-
through capacitor C513.

( ) Touch the voltmeter probe to plug P553 pin 2
(orange wire) on the filter circuit board. The
meter should indicate 10 to 11 volts. If you do
not obtain the correct voltage, check transistors
Q555, Q556, and diode D555 on the filter cir-
cuit board.

( ) Touch the voltmeter probe to feedthrough cap-
citor C515 on the inverter assembly. The meter
should indicate 11 to 12 volts. If you do not ob-
tain the correct voltage, check integrated circuit
U503 in the inverter assembly.

( ) Setyourvoltmetertoread +25 volts DC.

( ) Touch the voltmeter probe to feedthrough
capacitor C514 on the inverter assembly. The
meter should indicate 18 to 22 volts. If you do
not obtain the correct voltage, check integrated
circuit U502 in the inverter assembly.
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()
()

Set your voltmeter toread +3 volts DC.

Touch the voltmeter probe to plug P905 pin
2 (wht-grn wire) on the audio circuit board.
Then adjust bias control R931 on the audio
circuit board until the meter indicates 2.8
volts.

()
()

Turn the AF GAIN control fully clockwise.

Use a small screwdriver blade to touch the in-
dicated lead of resistor R1004 (brn-red-yel) on
the audio circuit board. You should hear a 60
Hz hum. If you do not obtain a hum, refer to
“In Case of Difficulty” in the Operation Man-
ual.

( ) Turn the Transceiver off and disconnect the
power supply and speaker.

BFO CIRCUIT BOARD INSTALLATION

Refer to Pictorial 16-5 (Illustration Booklet, Page 45)
for the following steps.

( ) Position all of the wires and cables away from
the area of the chassis designated as “BFO cir-
cuit board” on the Pictorial.

( ) Refer to Detail 16-5A and mount the BFO cir-

cuit board to the center shield as shown. Use

two 5/32" x 3/8" long spacers and two 6-32 x

5/8" black phillips head screws.

i CUT TO INDICATED LENGTH
1" —ay 1"
"3.’1&' BLACK F’:ﬁ"-l
SHIELDED CABLE
el e
Detail 16-5B
( ) Push socket P803, coming from the main har-

ness, onto BFO circuit board plug P803. Be sure
the gray wire in this socket is at plug pin 1.
( ) Push socket P804, coming from the main har-
ness, onto BFO circuit board plug P804. Be sure
the white-red wire in this socket is at plug pin
1.
( ) Referto Detail 16-5B and prepare a 7" and a 12"
length of black shielded cable.
( ) Install small spring connectors on both ends of
the 7" cable and one end of the 12" cable.
( ) Locate a 2-pin socket shell and label it “P905
4&5". Then refer to Detail 16-5C and push the
spring connectors on one end of the 7" cable
into this socket shell as follows:

Inner lead into hole 5.

Shield wires into hole 4.

N

CENTER
SHIELD
/\ T e T 5/32" x 3/8" SPACER
=

5 QJ

6-32 x 5/8" BLACK J
PHILLIPS HEAD
SCREW

CIRCUIT BOARD

Detail 16-5A
o] Ya % y 1 (INCHES) 2 3 4 5 6 7
[ys 3m 58 78] | | [ | ! | ) ] ! TP A P ] ] | P i |
et —— v—iy T T T . T T T 1 1 ! 1 |
O % 1 (cwm 2 4 E] ] 7 L] 9 10 1" 12 13 14 15 e 17
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Detail 16-5C

Locate a 2-pin socket shell and label it “P802".
Then refer again to Detail 16-5C and push the
spring connectors on the free end of the 7" cable
into this socket shell as follows:

Inner lead into hole 2.
Shield wires into hole 1.

Push socket P905 4&5, on one end of the 7"
cable, onto audio circuit board plug P905 pins
4 and 5. Be sure the inner lead of the shielded
cable in this socket is at plug pin 5.

Push socket P802, on the free end of the 7"
cable, onto BFQ circuit board plug P802. Be
sure the inner lead of the shielded cable in
this socket is at plug pin 2.

Secure the 7” cable in place with the long #6
solder lug mounted near the front of the inver-
ter assembly.

( ) Locate a 2-pin socket shell and label it “P801".
Then insert the spring connectors on one end of
the 12” cable into this socket shell as follows:

Inner lead into hole 2.
Shield wires into hole 1.

( ) Push socket P801, on one end of the 12" cable,
onto BFO circuit board plug P801. Be sure the
inner lead of the shielded cable in this socket
isat plug pin 2.

( ) Route the free end of the 12" cable down
through chassis grommet B as shown.

( ) Install small spring connectors on the free end
of the 12" cable.

( ) Locate a 2-pin socket shell and label it “P106”.
Then push the spring connectors on the free
end of the 12" shielded cable into this socket
shell as follows. NOTE: This socket will be con-
nected to a circuit board plug later.

Innerlead into hole 1.

Shield wires into hole 2.

NOTE: In the following steps, if you are unable to re-
solve a problem, refer to the boxed information im-
mediately following the step. You will note that there
is a listing of “Possible Causes.” If you are unable to
resolve a problem after checking the list of possible
causes, turn off the Transceiver and refer to the “In
Case of Difficulty” section of this Manual. Do not pro-
ceed until you have found and corrected the problem.
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Refer to Pictorial 16-6 (Illustration Booklet, Page 45)
for the following steps.

( ) Connect the common lead of your voltmeter
to the chassis.

( ) Setthe voltmeter toread +15-volts DC.

( ) Reconnect the power supply and speaker to
the Transceiver.

( ) Turn the Transceiver on.
( ) Touch the voltmeter probe to P804 pin 1 (wht-

red wire) on the BFO circuit board. You
should measure 9 volts DC,

POSSIBLE CAUSES

1. Socket P804 connected backwards; white-
red wire should be on top (pin 1).

2.  Open white-red wire to P804-1.

( ) Turn the Transceiver off and disconnect the
power supply and speaker. Also set the voltme-
ter aside temporarily.

CONTROLLER CIRCUIT BOARD INSTALLA-
TION

Refer to Pictorial 16-7 (Illustration Booklet, Page 46)
for the following steps.

( ) Position the chassis right-side-up as shown in
the Pictorial.

() Position all of the wires and cables away from
the area of the chassis designated as “control-
ler circuit board” on the Pictorial.
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( ) Position the controller circuit board near the ()
chassis as shown in Detail 16-7A. Then start the
shielded cables coming from the foil side of the
circuit board into their corresponding chassis

holes. Be sure each cable goes into the correct
hole.

Heathkit

Refer again to Detail 16-7A and mount the con-
troller circuit board to the chassis as shown.
Use four 6-32 x 3/8" hex head screws and two
6-32 x 1/4” hex studs. Be careful not to pinch
any wires or cable between the circuit board
and the chassis.

6-32 x 3/8"
J HEX HEAD

@\6-321(1/4" 4
: HEX STUDS %\

{

CONTROLLER
CIRCUIT BOARD

Detail 16-7A

SCREWS
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MOUNTING BRACKET

CONTROLLER
CONTROLLER MOUNTING BRACKET /l

6-32 x 1/4" BLACK
PHILLIPS HEAD
SCREW

[
UAT805 .~
INTEGRATED
CIRCUIT 4-40 x 1/4" BLACK
(#442-54) PHILLIP HEAD

CONTROLLER ;
CIRCUIT BOARD |~

SCREW
Detail 16-7B
Detail 16-7C
) U715: Refer to Detail 16-7B and use the follow- ( ) Push the 3-pin socket coming from the control-
nig procedure to mount a UA7805 integrated ler circuit board holes at U14 onto the leads
circuit (#442-54) to the controller mounting «  of integrated circuit U714. Be sure to install
bracket: this socket so the slots are away from the

mounting bracket.
Apply a thin layer of thermal compound onto
the flat metal side of the integrated circuit. ( ) Push the 3-pin socket coming from the control-
ler circuit board holes at U15 onto the leads
of integrated circuit U715. Be sure to install
this socket so the slots are away from the
mounting bracket.

Mount the integrated circuit to the controller
mounting bracket at U715. Use 4-40 x 1/4"
black phillips head hardware (use a large 4-40
nut). Be sure to position the integrated circuit
as shown in the Pictorial before you tighten the
hardware.

( ) Pushsocket P703, coming from the display cir-
cuit board and the main harness, onto control-
ler circuit board plug P703. Be sure the white-
orange wire in this socket is at plug pin 1.

) U714: Similarly, mount a UA7805 integrated

circuit (#442-54) to the controller mounting ( ) Push socket P701, coming from the main har-
bracket at U714. Position the integrated circuit ness and a separate shielded cable, onto con-
as shown in the Pictorial before you tighten the troller circuit board plug P701. Be sure the
hardware. shield wires of the shielded cable in this sock-

et are at plug pin 1.
) Refer to Detail 16-7C and mount the prepared
controller mounting bracket onto the controller ( ) Push the circuit board connector on the long
circuit board as shown. Use two 6-32 X 1/4" green wire, coming from main harness break-
black phillips head screws. out #7, onto controller circuit board pin N.
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Push the circuit board connectors on the wires com-
ing from main harness breakout #6 onto the control-
ler circuit board pins as follows:

(
(

)
)

Ya

e 38 1 arey Tre|

White-black wire onto pin +13.8.

White-gray wire onto pin §2.

White-green wire onto pin f1.
Green wire onto pin A.

Push socket P702, coming from the display cir-
cuit board, onto controller circuit board plug
P702. Be sure the slots on this socket are toward
integrated circuit U710.

Refer to the inset drawing on the Pictorial and
cut through one side of the 3/8” rubber grommet
asshown.

Place the rubber grommet on the 4-wire cable
coming from controller circuit board holes C, D,
E, and F. Then push the grommet into slot CA
in the center shield. Be sure the cut side of the
grommet is down toward the bottom of the slot.
Also be sure to route this cable under the con-
troller mounting bracket as shown.

Locate the spring connector on the free end of
the green wire coming from main harness
breakout #3. Then push this spring connector
into hole 5 of socket P805 (coming through
grommet CA).

Push socket P805, coming from the controller
circuit board, onto BFO circuit board plug
P805. Be sure the black wire in this socket is at
plug pin 1.

Prepare a 10" small green stranded wire. Then
install a circuit board connector on each end of
this wire. Be sure to shrink 5/8" lengths of
medium heat-shrink sleeving onto these con-
nectors.

Push the circuit board connector on one end
of the prepared green wire onto controller cir-
cuit board pin B. Route the free end of this
wire down through chassis grommet CA. Then
push the connector on this end of the wire
onto audio circuit board pin M.

(INCHES) 2 3
prog g g |
— 1

% 3, 1

Refer to Pictorial 16-8 (Illustration Booklet, Page 47)
for the following steps.

CAUTION: When you are directed to take a voltage
measurement on a component in the following steps,
be sure to touch the tip of your voltmeter probe only
to the point indicated. If the probe should slip and ac-
cidentally short out a sensitive element, several com-
ponents might become damaged to the extent that
they would have to be replaced.

(

)

If there is a small jumper wire adjacent to IC
U710, remove it for the following steps.

( ) Make sure that all the plugs and pins on the cir-
cuit boards installed up to this point are con-
nected as directed in the previous steps.

() On the display circuit board, make sure the
“special symbols” jumper is installed in the HI
wire socket.

('} Onthedisplay circuit board, turn control R208
fully counterclockwise (as viewed from the rear
of the chassis).

(). Connect the voltmeter common lead to the
chassis.

() Setyourvoltmetertoread +6volts DC.

( ) Reconnectthe power supply and speaker to the
Transceiver.

( ) Turnthe Transceiveron.

( ) Usethe positive voltmeter probe to measure the
voltage at U710 pin 40. You should measure
4.75 to 5.25 volts DC. You should also measure
this same voltage at P703 pin 1.

POSSIBLE CAUSES
1. Diode D709 or D711 incorrectly installed.
2. TransistorQ716 orQ717.
3. CapacitorC734,C735,C736,0rC747.
4. Integrated circuit U714 or U715.

Measure the voltage at P701-5. You should
measure 11.0to 12.0 volts DC.
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POSSIBLE CAUSES

1.  Source voltage coming from the inverter.
2.  Check the Schematic for controller circuit
board 12-volt circuits.

Observe the three red LEDs at D703, D705, and D707.
If any or all of these LEDs are lit, you may skip the fol-
lowing step (or steps) that refer to these LEDs. The
purpose of this test is to assure that the unlock detec-
tion circuit associated with each LED is functional.

( ) LED D703. If this LED is not lit, use a small
screwdriver to carefully short the base (B) to the
emitter (E) of transistor Q711. The LED should
come on.

( ) LED D705. To check D705, carefully short the
base to the emitter of transistor Q713.

( ) LED D707. To check D707, carefuly short the
base to the emitter of transistor Q715.

POSSIBLE CAUSES

1.  Check the LED to make sure you have it
correctly installed.

2.  Check the referenced transistor for each
diode, and its associated circuits.

3. Transistors Q709, Q712, and Q714 and as-
sociated components.

( )} On the front panel, set the BAND switch to
80 and the MODE switch to NORM. The dis-
play should indicate L 3500.00.

NOTE: If the display indicated “bad CPU” in the
above step, replace integrated circuit U710 before
you continue. Contact the Heath Technical Assist-
ance department. See the inside front cover of this
Manual.

( ) Turn the MODE switch through all of its re-
maining positions. Check to make sure the dis-

play indicates a “U” in the reverse mode and
a “C” in both CW modes.

POSSIBLE CAUSES

1. Check for a problem on the display circuit
board.

2. Check the wiring of the front panel MODE
switch.

Temporarily unplug socket P805 from the BFO cir-
cuit board. Then measure the voltages at the pins
of this socket as shown in the following chart. Rotate
the MODE switch through all four positions to make
sure each indicated voltage is present. Also check
for the absence of the voltage indicated. NOTE: The
voltages are approximate.

MODE Switch P805 PIN
Setting 1 2 3 4

(black | (brown | (red [(orange
wire) | wire) | wire) | wire)

Normal +5 0 0 0

Reverse 0 +5 0 0

CW(W) 0 +5 +5 0

CW(N) 0 +5 0 +5

POSSIBLE CAUSES
1. Integrated circuit U702 or U709.
2. Mode switch.

( ) Setthe MODE switch to NORM.
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( ) On the front panel, depress the D=M button.

(

(

)

)

Check the frequency display for a reading of
4000.00.

Depress the D—M button. The displayed fre-
quency should not change.

Slowly turn the tuning knob clockwise. An
arrow should appear to the left of the mode
indicator, which indicates that the transmit
frequency selected is out of the amateur band.
As you continue to turn the knob, the fre-
quency will increase in increments of 50 Hz.
Then, as you turn the knob counterclockwise,
the frequency should decrease in 50 Hz incre-
ments.

Depress the SPLIT pushbutton. A bar should
appear to indicate a split mode of operation.
NOTE: The arrow will disappear, if one was
previously displayed.

Press the D=M button. An M should appear
below the bar that appeared in the prior step.
The M indicates that the frequency shown on
the display is stored in the Transceiver’s mem-
ory circuit, and is the frequency that will be
used during transmitter operation when you
use the Split Mode.

Turn the BAND switch through all the bands.
Each band display should indicate the fre-
quency of the lower band edge.

Turn the MODE switch to CW(W).

Press the TUNE button. A bar should appear
above the MODE indicator to indicate that the
Transceiver is in the transmit mode.

With the TUNE button still depressed, turn the
SIDE TONE control clockwise until you can
hear the sidetone.

Release the TUNE button.

9

POSSIBLE CAUSES

Incorrect wiring.
VOX circuits on audio circuit board.
Sidetone circuits on audio circuit board.

Turn control R208, on the display circuit
board, fully counterclockwise. Then hold your
finger firmly in the metal insert of the Main
Tuning knob. Adjust control R208 clockwise,
as necessary, until the last two digits on the
display disappear. Then adjust the control 1/8-
turn further clockwise.

On the BFO circuit board, set LEVEL control
R823, SSB control R834, and CW control R837
to the centers of their rotations.

On the front panel, make sure the IF SHIFT
control is set to the center (detent position)
of its rotation.

Temporarily remove the shielded cable from
circuit board plug P802.

Connect the test lead of your frequency
counter to plug P802 pin 2. Make sure the test
lead does not touch against pin 1 of the plug
and short to ground.

Set the MODE switch to NORM.

Set the BAND switch to 80.

Turn trimmer capacitor C816 until the fre-

W N =

quency counter indicates approximately
8.8300 MHz.
POSSIBLE CAUSES

Incorrect trimmer at C816.

Diode D808 incorrectly installed.
Y801 and Y802 interchanged.
L803 incorrect value.

Turn the MODE switch to REV.

Turn trimmer capacitor C822 until the fre-
quency counter indicates 8.83145 MHz.
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POSSIBLE CAUSES

Diodes D802 or D811 incorrectly in-
stalled.

L806 incorrect value.

Transistor Q803.

On the front panel, use a jumper wire to short
the microphone connector PTT pin to chassis
ground. (Refer to the inset drawing on the Pic-
torial.) Leave this wire connected until you are
directed to disconnect it.

Measure the voltage at P803 pin 1. You should
measure +12 volts DC. Set the voltmeter aside.

B

POSSIBLE CAUSES

Cable socket P803 installed backwards.
Diode D803 or D804 incorrectly installed.
Transistor Q808 or Q812.

Adjust SSB control R834 until the frequency
counter indicates 8.83145 MHz.

Remove the jumper wire from the microphone
connector.

[

POSSIBLE CAUSES

Resistor R835.
Transistor Q806, 807, or Q808.
Diode D803.

Turn the MODE switch to CW(W).
Press the TUNE button.

Adjust CW control R837 until the frequency
counter indicates 8.8307 MHz.

POSSIBLE CAUSES
1. Resistor R838.
2. Transistors Q811, Q812.
3. Diodes D805, D806, D807.
( ) Releasethe TUNE button.

Turn off the Transceiver, and set the MODE
switch to NORM.

Disconnect the frequency counter from the
BFO circuit board and reconnect the shielded
cable to P802. Make sure the shielded lead is
toward the top edge of the circuit board.

If your Transceiver appears to be operating
properly up to this point, and you have the
Keypad Accessory installed, solder the seven
wires coming from the Keypad circuit board
to the display circuit board. Then cut off any
excess wire lengths.

NOTE: The BFO LEVEL control, R823, will be ad-
justed later.
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SYNTHESIZER CIRCUIT BOARD INSTALLA-
TION

Refer to Pictorial 16-9 (Illustration Booklet, Page 48)
for the following steps.

( ) Position the chassis upside-down as shown in
the Pictorial.

( ) Position all of the wires and cables away from
the area of the chassis designated as “Synthe-
sizer Circuit Board” on the Pictorial.

( ) Refer to Detail 16-9A and mount the synthe-
sizer circuit board to the chassis as shown. Use
five 6-32 x 3/8" hex head screws at the indi-
cated locations. Position the main and cable
harnesses over the front edge of the circuit
board as shown in the Pictorial. Be careful not
to pinch any wires or cables between the cir-
cuit board and the chassis.

() Refer to inset drawing #1 on the Pictorial and
cut a grounding clip in half to make two clips.
Use one of these clips in the next step. The
other clip will be used later.

6-32 x 3/8"
HEX HEAD

@,SCREW
2
g
d
SYNTHESIZER
CIRCUIT BOARD

( ) Refer again to Detail 16-9A and position the
coil shield over the indicated end of the syn-
thesizer circuit board. Then secure the shield
and a grounding clip to the circuit board and
chassis with two 6-32 x 1-1/2" black screws.
Tighten the screws only until the shield starts
to deform. Be sure the tab on the circuit board
shield enters its corresponding hole in the coil
shield. Then solder the tab to the coil shield
as shown in the Pictorial. Also be sure to posi-
tion the grounding clip so it is toward the front
panel as shown in the Pictorial.

( ) Refer to inset drawing #2 on the Pictorial and
solder the bare wire coming from the synthe-
sizer circuit board to the front of the coil shield
in the area shown. Do not use too much heat

or you may loosen the wire from the circuit
board foil.

J6-32x1-1/2" BLACK
i SCREW

GROUNDING
CLIP

TB0TTOM OF
1 cHASS IS

Detail 16-9A
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( ) Prepare a 1-3/4" small black stranded wire.
Then refer to inset drawing #3 on the Pictorial
and connect one end of the wire to resistor
R111 (S-1) on the synthesizer circuit board.
Solder the free end of this wire to the side
of the synthesizer circuit board coil shield in
the area shown.

Connect the circuit board connectors on the free ends
of the wires coming from main harness breakout #13
to the synthesizer circuit board as follows:

( ) Orange wireto pin 12B.

()

() White-red wire to pin 8A.

White-brown wire to pin D.

Connect the circuit board connectors on the free ends
of the wires coming from main harness breakout #14
to the synthesizer circuit board as follows:

( ) White-gray wire to pin C.

() White-blue wireto pin A.

()

()

White-green wire to pin B.

Push socket P103, coming from the cable har-
ness, onto synthesizer circuit board plug P103.
Be sure the inner lead of the shielded cable in
this socket is at plug pin 1.

Connect the inner lead on the free end of the
shielded cable coming from chassis hole BE to
feedthrough capacitor C126 on the synthesizer
circuit board coil shield (S-1). Solder the shield
wires of this cable to the side of the coil shield
in the area shown.

Push socket P102 on the free end of the
shielded cable coming from chassis hole BF
onto synthesizer circuit board plug P102. Be
sure the inner lead of the shielded cable in this
socket is at plug pin 1.

Push socket P105 on the free end of the
shielded cable coming from chassis hole BG
onto synthesizer circuit board plug P105. Be
sure the inner lead of the shielded cable in this
socket is at plug pin 1.

Ya
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Detail 16-9B

Connect the inner lead on the free end of the
shielded cable coming from chassis hole BH to
feedthrough capacitor C315 on the high VCO
assembly (S-2). Solder the shield wires of this
cable to the side of the high VCO assembly in
the area shown.

Refer to Detail 16-9B and prepare a 5" black
shielded cable as shown. Then install small
spring connectors on both wires at end B of this
cable.

Locate a 2-pin socket shell and label it “P104”.
Then push the spring connectors on one end of
the 5" cable into this socket shell as follows:

Inner lead into hole 1.
Shield wires into hole 2.

Push socket P104 on the end of the 5" cable onto
synthesizer circuit board plug P104. Be sure the
inner lead of the shielded cable in this socket
isat plugpin 1.

Push socket P106 on the free end of the cable
coming from grommet B onto synthesizer cir-
cuit board plug P106. Be sure the inner lead of
the shielded cable in this socket is at plug pin
1.

Connect the inner lead at the free end of the 5"
cable to the feedthrough insulator on the low
VCO assembly (S-2) and the shield wires to the
indicated area on the side of the low VCO as-
sembly (where you soldered the other shield
wires of the cables going to this insulator).

5 6
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() Push socket P107 on the free end of the cable (
coming from chassis hole BJ onto synthesizer
circuit board plug P107. Be sure the shield
lead of the shielded cable in this socket is at (
plug pin 2.

( ) Connect the inner lead at the free end of the (
shielded cable coming from chassis hole BK
(the cable that does not have a socket) to feed-
through capacitor C101 on the synthesizer cir- (
cuit board coil shield (S-1). Solder the shield
wires of this cable to the side of the coil shield
in the area shown. (

( ) Push socket P101 on the free end of the
shielded cable coming from chassis hole BK
onto synthesizer circuit board plug P101. Be
sure the inner lead of the shielded cable in this
socketis at plug pin 1.

—

—

On the front panel, check and set all the
pushbutton switches to their out positions.

Setthe BAND switch to 80.

Set the MODE switch to NORM.

Connect the common lead of your voltmeter to
aconvenient bare chassis ground.

Turn on the Transceiver power. Do not turn the
AF gain control further clockwise.

Set your voltmeter to read +12 volts DC.

Check circuit board connector pins 12B and
12Cfor +11.0to +12.0 volts DC.

( ) Connect the free end of the yellow wire com-
ing from hole 8B on the synthesizer circuit
board to feedthrough capacitor C183 on the
synthesizer circuit board coil shield (5-1).

( ) Apply labels from the label sheet to the syn-

POSSIBLE CAUSES

Transistors Q118 or Q119 and associated
circuits.
Open interconnecting wires.

thesizer coil shield as shown in Detail 16-9C.

DN (

OB ®

Check for +7.6 to 8.6 volts DC at feedthrough
capacitor C183.

L105 O POSSIBLE CAUSES
) 1. Interconnecting wiring.
2.  Refer to the Schematic and locate the tran-
sistors and ICs fed by the +8-volt supply.
Li02 Q Check these components and their as-
sociated circuits,
& c103 Q
) Turn the Transceiver off.
Detail 16-9C KT—?.;@L ()
Refer to Pictorial 16-10 (Illustration Booklet, Page 49)  This completes the synthesizer circuit board voltage
for the following steps. checks. You will make adjustments on this circuit
board later.
( ) Make sure that all previously installed circuit
board connections have been made.
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IF CIRCUIT BOARD INSTALLATION

Refer to Pictorial 16-11 (Illustration Booklet, Page 50)
for the following steps.

(

)

Position the chassis upside-down as shown in
the Pictorial.

Position all of the wires and cables away from
the area of the chassis designated as “IF circuit
board” on the Pictorial.

Refer to Detail 16-11A and mount the IF circuit
board and an IF shield to the chassis as shown.
Use six 6-32 x 3/8" hex head screws. Be careful
not to pinch any wires or cables between the
circuit board and the chassis. Also be sure to
position the IF shield as shown in the Pictorial.
This shield must not touch the nearby jumper
wire on the circuit board, if one was installed
in an earlier step.

Push socket P1106, coming from a front panel
control, onto IF circuit board plug P1106. Be
sure the orange wire in this socket is at plug pin
3.

Push socket P1107, coming from the cable har-
ness, onto IF circuit board plug P1107. Be sure
the inner lead of the shielded cable in this sock-
etisat plugpin1.

Push socket P1105 3-5, coming from the main
harness, onto IF circuit board plug P1105 pins

6-32 x 3/8"

% SCREW

3 through 5. Be sure the white-gray wire in this
socket is at plug pin 5.

Push socket P1105 1&2, coming from the cable
harness, onto IF circuit board plug P1105 pins
1 and 2. Be sure the shield wires in this socket
are at plug pin 1.

Push socket P1104, coming from the main har-
ness, onto IF circuit board plug P1104. Be sure
the brown wire in this socket is at plug pin 1.

Push socket P1103 1-3, coming from the main
harness, onto IF circuit board plug P1103 pins
1-3. Be sure the green wire in this socket is at
plug pin 1.

Push socket P1103 4&5, coming from the main
harness, onto IF circuit board plug P1103 pins
4 and 5. Be sure the yellow wire in this socket
isat plug pin5.

Push socket P1102, coming from the cable har-
ness, onto IF circuit board plug P1102. Be sure
the inner lead of the shielded cable in this sock-
etisat plug pin 2.

L &

1F
CIRCUIT BOARD

BOTTOM
OF
CHASSIS

Detail 16-11A
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( ) Push socket P1101, coming from the main har-

(

ness, onto IF circuit board plug P1101. Be sure
the white-red wire in this socket is at plug pin
3.

) Push the phono plug, coming from the cable

harness, onto IF circuit board socket S1101.

Refer to Pictorial 16-12 (Illustration Booklet, Page
51) for the following steps.

(
(

)
)

Set the front panel MODE switch to NORM.
Set the BAND switch to 80M.

Set the RIT control to the center of its rotation
(detent position).

Prepare two 1" small white solid wires. Use
these wires in the next two steps.

Locate socket P410 coming from the main har-
ness (see the Pictorial). Then insert a 1" white
solid wire into holes 1 and 2 of this socket.
Locate socket P403 coming from the main har-
ness. Then insert a 1" white solid wire into
holes 2 and 3 of this socket.

Connect your voltmeter common lead to the
chassis.

Turn the Transceiver on.
Set your voltmeter to read +6 volts DC.

Check P1106 pin 3 for +4.5 to +6.5 volts DC.

POSSIBLE CAUSES

1. Transistor Q1107 and associated circuits.
2.  Interconnect wiring.

) Setyourvolimetertoread +4 volts DC.

) Carefully checkICU1101 pin 1for +3.0to +3.3
volts DC.

POSSIBLE CAUSES
1. AGCcircuits.
2. Interconnect wiring.

3. ICU1101 and associated circuits.

POSSIBLE CAUSES

Interconnect wiring.
Transistors Q108 through Q1112 and as-
sociated circuits.

) On the display circuit board, turn ZERO con-
trol R203 clockwise until the meter pointer
starts upscale. Then turn the control coun-
terclockwise until the meter pointer just indi-
cates 0.

) On the display circuit board, turn SENS con-
trol R201 fully counterclockwise.

) On the BFO circuit board, turn LEVEL control
(R823) to the midpoint of its rotation.

) Connect socket P802 (coming from the audio
circuit board) into plug P802 on the BFO cir-
cuit board, if this has not already been done.

] Set control R823 on the BFO circuit board to
the center of its rotation, if this has not already
been done.

) Turn the AF GAIN control on the front panel
fully clockwise. You should hear a hiss com-
ing from the speaker.

Set your voltmeter to read +10 volts DC.

Check P1104 pin 2 for +8.5 to +9.5 volts DC.

POSSIBLE CAUSES
1. Sockets P1107 or P919 miswired.
2. U904 on the audio circuit board.

3. BFOinjection level is too low.
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SHIELD
SHIELD LEAD

LEAD

1

S INNER
@ 2 LEAD Detail 16-12A
IF ALIGNMENT

( ) Prepare a 14" black shielded cable as shown
in Detail 16-12A. Install small spring connec-
tors and 2-pin socket shells on each end of
this cable as shown. NOTE: This cable will

be used as a test cable in the following steps.

() Unplug socket P802 from the BFQ circuit
board. Then push the socket on one end of
the test cable onto plug P802. Be sure the

shield wires in this socket are at plug pin 1.

Unplug socket P1102 from the IF circuit board.
Then push the socket on the free end of the
test cable onto plug P1102. Be sure the shield
wires in this socket are at plug pin 1.

NOTE: In the following steps, as you perform the
adjustments, keep the front panel meter near mid-
range. Adjust the display circuit board SENS control
(R201) and the BFO circuit board LEVEL control
(R823) as necessary to do this.

Adjust the following transformers in the order they
are listed. Be sure to use the alignment tools pro-
vided to adjust the transformers. Adjust each coil
for a maximum indication on the front panel meter.
NOTE: If necessary, to keep the meter pointer mid-
range, unplug the cable from BFO plug P802 and
position the cable end near the plug.

3 1 (INCHES) 2 3

Transformer T1101.
Transformer T1102.
Transformer T1103.
Transformer T1104.

Repeat Steps 1 through 4 at least two additional
times.
( ) Turn the SENS control on the display circuit
board fully counterclockwise.

Reconnect the test cable socket to P802 on the
BFO circuit board, if you had to unplug it, and
set control R823 to the center of its rotation.

) On the display circuit board, turn the SENS
control clockwise for a full-scale meter read-
ing.

Disconnect the shielded test cable from the
BFO and IF circuit boards. Then reconnect the
harness cables to these plugs. Be sure the

shield wires in these sockets are at plug pins
1.

Be sure the RIT control on the front panel is
at the center of its rotation (detent). Also be
sure the MODE switch is at NORM.

Set your voltmeter to read +8 volts DC.

Measure the voltage at control R3B pin 1. Re-
member this voltage.

Use a length of wire to key the transmitter via
the PTT pin on the front panel microphone
connector (like you did earlier).

While the transmitter is keyed, adjust RIT
CENTER control R1144 for the same voltage
as you noted earlier (at control R3B pin 1).

Disconnect the wire from the microphone con-
nector and set it aside.

Turn the Transceiver off and disconnect the
voltmeter.

Remove the jumper wires from socket P403
and P410.
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SW401C 8

J

NOTCHES

Detail 16-13A

RF CIRCUIT BOARD INSTALLATION

Refer to Pictorial 16-13 (Illustration Booklet, Page
52) for the following steps.

( ) Position the chassis as shown in the Pictorial.

( ) Remove the coil shield from the RF circuit
board.

( ) Position all of the wires and cables away from
the area of the chassis designated as “RF cir-
cuit board” on the Pictorial. Be sure the har-
ness wires and cables coming from the bottom

SHAFT
COUPLER

6-32 X 1/8"
SETSCREW

(

(

(

(

)
)

)

)

7'!’
PHENOLIC
SHAFT

of the chassis are positioned toward the bot-
tom of the chassis, and the wires and cables
coming from the top of the chassis are
positioned toward the top of the chassis.

Rotate BAND switch SW1A (on the front
panel) fully counterclockwise (80 meters).

Use pliers to rotate the shaft of switch SW1B/
SW1C fully counterclockwise.

Refer to Detail 16-13A and rotate the center
portions of switches SW401A, B, and C so the
notch is positioned as shown. Then slide the
7" shaft through the centers of these switches
as shown.

Refer to Detail 16-13B and start two 6-32 X
1/8" setscrews into two shaft couplers. Then

slide a coupler as far as possible onto each
end of the 7" shaft.

SHAFT
COUPLER

Detail 16-13B
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() Refer to Detail 16-13C (Illustration Booklet, ( ) Push socket P408, coming from the main and

Page 53) and mount the RF circuit board to
the chassis as shown. Use five 6-32 x 3/8" hex
head screws, a #6 lockwasher, a 6-32 nut, and
four long #6 solder lugs. Slide a 1-1/4" length
of medium heat shrink sleeving onto each of
the solder lugs.

Temporarily remove the knob from the shaft
of switch SW1A.

Loosen the control nuts that secure switch
SW1A to the front panel and switch SW1B/
SW1C to the rear chassis.

Center the 7" shaft between the shafts of
switches SW1A and SW1B/SW1C. Then slide
the shaft coupler on one end of the 7" shaft
half way onto the shaft of switch SWi1A.
Tighten the setscrew against the 7" shaft first;
then tighten the other setscrew.

Use the following procedure to align the
switches on the RF circuit board to SW1A:

1. Connect an chmmeter between circuit
board plugs P410 pin 1 and P411 pin 1.
NOTE: Do not connect the chmmeter to
sockets P410 and P411 on the harness.

2. Rotate the body of switch SW1A (not the
shaft) both directions and note that the
ohmmeter shows a short circuit for a de-
finite range.

3. Rotate the body of switch SW1A so it
is centered in the short circuit range, as
indicated on the ohmmeter. Then
tighten the control nut on switch SW1A.

4, Reinstall the knob on the shaft of switch
SW1A. Be sure the knob pointer is at 80.

( ) Slide the remaining shaft coupler half way

onto the shaft of switch SW1B/SW1C. Tighten
the setscrew against the 7" shaft first; then
tighten the other setscrew.

Tighten the control nut on switch SW1B/
SWicC.

Push socket P411, coming from the main har-
ness, onto RF circuit board plug P411. Be sure
the green wire in this socket is at plug pin
1.

cable harnesses, onto RF circuit board plug
P408. Be sure the white-green wire in this
socket is at plug pin 1.

Cut a 1" small bare wire. Then connect and sol-
der one end of this wire to the shield wires of
the shielded cable in socket P407 (coming from
the main and cable harnesses). Be careful not to
burn any of the other wires in this socket with
your soldering iron.

Push socket P407 onto RF circuit board plug
P407. Be sure the violet wires in this socket are
at plug pins 1 and 2. Then solder the free end
of the bare wire coming from this socket to the
top of the RF circuit board shield in the area
shown.

Remove the jumper wires in socket P403 com-
ing from the main harness, if this has not al-
ready been done. Then push socket P403 onto
RF circuit board plug P403. Be sure the gray
wires in this socket are at plug pins 1, 2, and 3.

Cut a 1" small bare wire. Then connect and sol-
der this wire to the shield wires of the shielded
cable in socket P406 (coming from the cable

harness). Use the same method as you did ear-
lier.

Push socket P406 onto RF circuit board plug
P406. Be sure the inner lead of the shielded
cable in this socket is at plug pin 1. Then solder
the free end of the bare wire coming from this
socket to the top of the RF circuit board shield
in the area shown.

Use the long #6 solder lugs along the bottom
edge of the RF circuit board to secure the har-
nesses in place as shown in the Pictorial. Short-
en these solder lugs as necessary.

Push socket P409, coming from the main har-
ness, onto RF circuit board plug P409. Be sure
the white-green wire in this socket is at plug pin
1.

Remove the jumper wire in socket P410 coming
from the main harness, if this has not already
been done. Then push socket P410 onto RF cir-
cuit board plug P410. Be sure the white-gray
wire in this socket is at plug pin 4. Save the
jumper wire for use later.

Push socket P405, coming from the main har-
ness, onto RF circuit board plug P405. Be sure
the red wire in this socket is at plug pin 1.

(o] Ye Y 3y, 1 (INCHES) 2 :l! 4Ir T I T i ‘IJ
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Detail 16-13D

Push socket P404, coming from the main har-
ness, onto RF circuit board plug P404. Be sure
the white-green wire in this socket is at plug pin
1.

Prepare a 5" black shielded cable as shown in
Detail 16-13D. Then install small spring con-
nectors on one end of this cable.

Push the spring connectors on the shielded
cable into socket P401, coming from the main
harness as follows:

Inner lead into hole 5.
Shield wires into hole 4.

Route the free end of the 5” shielded cable
through grommet RE in the rear chassis. Then

install small spring connectors on this end of
the cable.

Unplug socket P554 from the filter circuit
board. Then push the spring connectors on the
free end of the 5" shielded cable into this socket
as follows:

Inner lead into hole 3.
Shield wires into hole 2.

Push socket P554 back onto filter circuit board
plug P554. Be sure the gray wire in this socket
isat plugpin1.

Push socket P401, coming from the main har-
ness and a separate shielded cable, onto RF cir-
cuit board plug P401. Be sure the violet wires
in this socket are at plug pins 1 and 2.

Use the long #6 solder lugs along the top of the
RF circuit board to secure the harnesses in
place as shown in the Pictorial. Shorten these
solder lugs as necessary.

( ) Push socket P402, coming from grommet RE in
the rear chassis, onto RF circuit board plug
P402. Be sure the orange wire in this socket is
at plug pin 3.

Refer to Pictorial 16-14 (Illustration Booklet, Page 54)
for the following steps.

( ) On the front panel, set the MODE switch to
CW(W), and the BAND switch to 80M.

( ) Locate socket P651 coming from the rear chas-
sis. Then install a short jumper wire between
pins 2 and 3 of this socket. Use the jumper wire
you set aside earlier.

() Connect the common lead of your voltmeter to
the chassis.

( ) Setyourvoltmetertoread +15 volts DC.

( ) TurntheTransceiveron.

( ) Check circuit board plug P401 pins 1 and 2 for
+12to +13 volts DC.

POSSIBLE CAUSES

Interconnect wiring.
Diode D402 or D403 and associated cir-
cuits.

[V

( ) Check circuit board plug P402 pin 3 for +10 to
+11 volts DC.

POSSIBLE CAUSES

1. Interconnect wiring.
2.  Transistors Q403 and associated circuits.

( ) Onthe front panel, depress the TUNE pushbut-
ton.

( ) Checkcircuit board plug P403 pins 1, 2, or 3 for
+10.5to +11.5 volts DC.
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POSSIBLE CAUSES

Interconnect wiring.

TUNE switch wiring.

Transistor Q412 and associated circuits.
Diode D404.

Check circuit board plug P403 pin 5 for +8 to
+9 volts DC. As you check for this voltage, re-
lease the front panel TUNE/REC pushbutton to
REC. The voltage should drop to zero.

)

POSSIBLE CAUSES

Interconnect wiring.

Transistor Q403 or Q412 and their as-
sociated circuits.

TUNE/REC switch wiring.

Check circuit board plug P407 pin 1 for +12 to
+13 volts DC.

-

POSSIBLE CAUSES

Interconnect wiring.
Diode D412.

Depress TUNE pushbutton.

Check circuit board plug P407 pin 3 for +8 to
+9volts DC.

POSSIBLE CAUSES

Interconnect wiring.
Intergrated circuit U402 and associated
circuit.

Check circuit board plug P405 pin 1 for +12.5
to +13.5 volts DC.

N =

POSSIBLE CAUSES

Interconnect wiring.
Transistor Q405 and associated circuits.

()

Release the TUNE pushbutton.

SYNTHESIZER ALIGNMENT

Refer to Pictorial 16-15 (Illustration Booklet, Page
55) for the following steps.

(
(

)
)

Position the chassis as shown in the Pictorial.

Make sure that all previously installed circuit
board connections have been made.

On the front panel, check and set all the
pushbutton switches to their out (released) po-
sitions.

Set the BAND switch to 80.
Set the MODE switch to NORM.

Connect the common lead of your voltmeter
to a convenient bare chassis ground.

On the synthesizer circuit board, set trimmer
capacitors C103, C128, C117, C175, and C179
to mid-capacity (as shown in the inset drawing
#1 on the Pictorial).

NOTES:

A,

(

)

In the following steps, when you are in-
structed to adjust for a certain voltage, con-
nect the voltmeter to the point indicated,
making sure the voltmeter ground is con-
nected to a convenient bare chassis ground.

At first, you may not be able to adjust to a
given voltage; repeat the steps as directed
until you are able to.

If you do not obtain the correct indications
in the following steps, refer to “Synthesizer
Problems” in the Operation Manual.

When you attempt to tune the Transceiver,
do not allow a bright light to shine directly
into the optical couplers.

Connect the voltmeter lead to test point PLL2
TUNE.

1. Turn the MAIN TUNING knob on the front
panel for a frequency of 4050.00.

2. Adjust trimmer capacitor C103 for a +9-
volt DC reading. NOTE: If you cannot ob-
tain +9 volts at any setting of trimmer
capacitor C103, adjust coil L102 as neces-
sary until you can.
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( ) 3. Tune for a frequency of 3459.95. Adjust

coil L102 for a +3 to +4-volt DC reading.

( ) Since the above adjustments interact with each
other, repeat Steps 1, 2, and 3 until you obtain
the correct voltage at each end of the band with
no further adjustment. LED D705 on the con-
troller circuit board should be off.

( ) Connect the voltmeter to test point PLL1
TUNE.

( ) 4. Tune for a frequency of 4050.00. Adjust

trimmer C128 for +9 volts. NOTE: If you

cannot obtain +9 volts at any setting of

capacitor C128, adjust coil L105 as neces-

sary until you can.

Tune for a frequency of 3450.00. Adjust
coil L105 for +4 to +5 volts.

( ) Repeat Steps 4 and 5 until you obtain the cor-
rect voltage at each end of the band with no
further adjustment. LED D703 on the control-
ler circuit board should be off.

( ) Connect the voltmeter to the RF probe. Then
connect the RF probe to the collector (C) of
transistor Q107. See inset drawing #2 on the
Pictorial.

( ) 6. Tune to a frequency of 3459.95. Adjust
transformers T101 and T102 for the highest
meter reading.

() 7. Tune to a frequency of 3460.00. Adjust
trimmer C117 for a peak meter reading.

{ ) Repeat Steps 6 and 7 several times.

( ) Connect the voltmeter RF probe to gate 1 (G1)
of transistor Q112.

NOTE: When you adjust coils L107 and L108 in the
following steps, be careful not to exert any down-
ward pressure on the slugs. Also do not turn the
slugs more than two turns clockwise. Too much
pressure, or turning the slug too far clockwise, could
dislodge the slug from the transformer.

( ) 8 Tune to a frequency of 3500.00. Adjust
transformer T104 and coil 1.108 for a peak
meter reading.

() 9. Tune to a frequency of 4000.00. Adjust
transformer T103 and coil L107 for a peak
meter reading.

( ) Repeat Steps 8 and 9 several times, until you
notice no further improvement.

( ) Tune to the frequency (in Steps 8 and 9 above)
that produced the lowest meter reading. Then
adjust the opposite transformer (T103 or T104)
until the meter readings are as close as possi-
ble. For example, if 3500.00 produced the low-
est meter reading, adjust T103 until both fre-
quencies produce meter readings that are as
close as possible. Do not go back and readjust
T104.

( ) Connect the voltmeter RF probe to gate 2 (G2)
of transistor Q111.

( ) 10. Turn the BAND switch to 12M. Adjust
trimmer C175 for a peak meter reading.

{ ) 11. Turn the BAND switch to 17M. Adjust
trimmer C179 for a peak meter reading.

( ) In Steps 10 and 11, if trimmer C175 or C179
is at maximum capacitance (refer to inset
drawing #1), adjust transformer T105 slug 1/4
turn clockwise and repeat the two steps. If

«. either trimmer is at minimum capacitance,
turn the slug of the T105 1/4 turn coun-
terclockwise and repeat Steps 10 and 11.

() Turnthe BAND switch to 20M.

( ) Connect the voltmeter RF probe to gate 1 (G1)
of transistor Q112.

NOTE: When you adjust coils L109 and L111 in the
following steps, be careful not to exert any down-
ward pressure on the slugs. Also do not turn the
slugs more than two turns clockwise. Too much
pressure, or turning the slug too far clockwise, could
dislodge the slug from the coil.

{ ) 12. Tune to a frequency of 14.00000. Adjust
coil L111 for a peak meter reading. NOTE:
This coil may have two peaks. Use the peak
that gives the highest indication.

( ) 13. Tune to a frequency of 14.35000. Adjust
coil L109 for a peak meter reading. NOTE:
This coil may have two peaks. Use the peak
that gives the highest indication.

() Repeat Steps 12 and 13 several times.
( ) Turnthe BAND switch to 10M.

( ) Turn the slugs in coils L112 and L113 four
turns clockwise.
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) 14. Tune to a frequency of 28.00000. Adjust
coil L113 for a peak meter reading.

) 15. Tune to a frequency of 29.49995. Adjust
coil L112 for a peak meter reading.

)] Repeat Steps 14 and 15 several times.

) Connect the voltmeter positive probe (not the
RF probe) to test point PLL3 TUNE.

) Turn the AF GAIN control fully clockwise.
NOTE: When PLL3 locks, in the following
steps, you will hear an increase in thé noise
level.

) 16. Turn the BAND switch to 30M; then tune
to a frequency of 10.00000. Adjust trimmer
C309 (on the low band VCO) for +7 volts
DC.

) 17. Turn the BAND switch to 40M; then tune
to a frequency of 6.950000. Adjust trimmer
C302 (on the low band VCO) for +4 volts
DC.

) 18. Turn the BAND switch to 80M; then tune
to a frequency of 3450.00. Adjust trimmer
C305 (on the low band VCO) for +4 volts
DC.

) 19. Tune to a frequency of 4050.00 and check
to make sure that LED D707 on the control-
ler circuit board is not lit. The voltmeter
should indicate less than +9 volts DC.
NOTE: If the indicated voltage exceeds +9
volts, adjust coil L302 (on the low band
VCO) clockwise 1/4 turn and repeat steps
16 through 18 again.

) 20. Adjust coil L352 (on the HI VCO) so the
core is flush with the top of the coil form.
Then turn the core 2 full turns coun-
terclockwise.

) 21. Turn the BAND switch to 12M; then tune
to a frequency of 24.84000. Adjust trimmer
C362 (on the HI VCO) for +4 volts DC.

) 22. Turn the BAND switch to 10M; then tune to
a frequency of 29.75000. Check to make sure
LED D707 is not lit. The voltmeter should
indicate less than + 9 volts DC. NOTE: If the
indicated voltage exceeds +9 volts, adjust
coil L352 (on the HI VCO) 1/4 turn
clockwise and repeat Steps 21 and 22.

(

(

(

(

) 23. Turn the BAND switch to 15M and tune

)

)

)

to a frequency of 20.95000. Adjust trimmer
C352 (on the HI VCO) for +4 volts DC.

24. Turn the BAND switch to 17M and tune
to a frequency of 18.01800. Adjust trimmer
C355 (on the HI VCO) for +4 volts DC.

25. Turn the BAND switch to 20M and tune
to a frequency of 13.95000. Adjust trimmer
C358 (on the HI VCO) for +4 volts DC.

26. Disconnect the voltmeter from the Trans-
ceiver.

CONTROLLER ALIGNMENT

( ) Turn the RIT control on the front panel to the

(

(

)

)

center of its rotation (detent position).

Connect a frequency counter to the collector
of transistor Q702. Then adjust trimmer C702
(on the controller circuit board) for an indica-
tion of 8.04 MHz.

Connect the frequency counter to the collector
of transistor Q719. Then adjust trimmer C739
(on the controller circuit board) for an indica-
tion of 10.00 MHz. NOTE: If you cannot obtain
the correct indication, perform one of the fol-
lowing two steps:

A.  If the highest indication you can obtain
is less than 10 MHz, carefully cut
capacitor C741 from the controller cir-
cuit board. Then adjust trimmer C739 for
10.00 MHz.

B. If the lowest indication you can obtain
is greater than 10 MHz, refer to inset
drawing #1 and connect an additional
22 pF ceramic capacitor across capacitor
C741 on the controller circuit board.
Then adjust trimmer C739 for 10.00
MHz.

( ) Disconnect the frequency counter from the

(

(

)

)

Transceiver.

Cut a 3/4" length of small bare wire. Then form
the wire into a loop as shown in inset drawing
#2 and push it into the indicated wire sockets
on the controller circuit board.

Turn the Transceiver off.
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RF CIRCUIT BOARD ALIGNMENT

2-PIN
SOCKET
SMALL SPRING SHELL
CONNECTOR
)
SLOTS
DOWN
TAB
47Q
RESISTOR
(YEL-VIOL-BLK)

Detail 16-16A

Refer to Pictorial 16-16 (Illustration Booklet, Page
56) for the following steps.

( ) Locate a 47 (2, 1/2-watt resistor (yel-viol-blk).
Then refer to Detail 16-16A and install a small
spring connector on the end of each lead.

( ) Refer again to Detail 16-16A and push the
spring connectors on the resistor leads into the
holes of a 2-pin socket shell as shown. NOTE:

It does not matter which lead goes into which
hole.

() On the RF circuit board, unplug the socket
from P402. Then rotate the socket and plug
it back in so that only the orange wire is con-
nected to its pin (pin 3).

( ) Push the prepared 47 {} (yel-viol-blk) resistor-
socket assembly onto circuit board plug P402
pins 1 and 2.

( )} Locate the previously assembled RF probe.
Push the probe into P402 pin 1. Connect the
probe ground clip to any convenient bare chas-
sis ground.

( ) Carefully remove the two screws from the RF
circuit board coil shield, if this has not already
been done. Then set the shield and the screws
aside temporarily.

NOTE: In the following steps, you will align the
bandpass filters in each of the eight bands. Although
the filters are different, the procedure for each band
is exactly the same:

A. Set the front panel CW GAIN control fully
clockwise.

B. Connect the positive voltmeter probe to the
RF probe and start with your voltmeter on its
lowest range. Then, as necessary, set the volt-
meter to successively higher ranges.

C. Set the MODE switch to CW(W).

D. Adjust the two or three stated coils for the
given band.

E. Adjust the band edge levels until they are

)

equal.
Turn the Transceiver off, if this has not already
been done. Then unplug the 6-pin accessory
socket from the rear panel of the Transceiver.
Wait at least 30 seconds; then reconnect the
socket. This automatically resets the memory
in the Transceiver to each band edge.
Turn the Transceiver on.
Turn the BAND switch to 80M.
1. Set the Main Tuning to 3500 kHz.
2. Depress the TUNE pushbutton.

3. Adjust coils L412 and L413 for the highest
voltmeter reading.

4. Release the TUNE pushbutton.

5. With the M=D key, access the frequency
4000.00.

6. Depress the TUNE pushbutton.

7. Adjust coil L414 for a maximum voltage.
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( ) 8. Release the TUNE pushbutton.

() 9. Use the M=D key to switch between
3500.00 and 4000.00. Note which fre-
quency produces the lowest voltage on the
voltmeter. Then use the M=D key to access
the frequency that produced the lowest in-
dication.

() 10. Adjust coil L413 so that you obtain the
same voltmeter indication at each fre-
quency. NOTE: You may have to very
slightly readjust coils L412 and L414 to ob-
tain equal voltages. Check the voltages
once again and make sure they are the
same.

( ) Repeat above Steps 1 through 10 until you ob-
tain equal voltages on both ends of the band.

NOTE: You should have an indication of at least
2.5 volts RF at each end of the band in the above
steps and in the following steps.

POSSIBLE CAUSES

No IF output.

BAND switch alignment (mechanical).
Synthesizer (PLL3) improperly aligned.
Problem on the RF circuit board. Refer to
“In Case of Difficulty” in the Operation
Manual.

Lol 2 o

NOTE: When you adjust the 40 through 12-meter
bands in the following steps, be careful not to exert
any downward pressure on the slugs. Also do not
turn the slugs more than two turns clockwise. Too
much pressure, or turning the slug too far clockwise,
could dislodge the slug from the coil.

( ) Turn the BAND switch to 40M. Then in the
same manner as outlined in the preceding
steps, adjust 40-meter bandpass coils L415,
L416, and L417.

( ) Turn the BAND switch to 30M. Then, in the
same manner, adjust 30-meter bandpass coils
1418, L1419, and L421.

( ) Turn the BAND switch to 20M. Then, in the
same manner, adjust 20-meter bandpass coils
L422,1.423, and L424.

Turn the BAND switch to 17M. Then, in the
same manner, adjust 17-meter bandpass coils
1425 and L427.

Turn the BAND switch to 15M. Then, in the
same manner, adjust 15-meter bandpass coils
L428,L429,and L431.

Turn the BAND switch to 12M. Then, in the
same manner, adjust 12-meter bandpass coils
L432and L434.

Turn the BAND switch to 10M. Then, in the
same manner, adjust 10-meter bandpass coils
L435,L436,and L437.

Turn the Transceiver off.

Unplug the 47-ohm resistor-socket and the RF
probe from circuit board plug P402. Then
reinstall socket P402 in its normal position on
plugP402.

Unplug socket P802 from the BFO circuit
board. Then connect the socket on one end of
the previously assembled test cable onto plug
P802. Be sure the shield wires in this socket are
atplugpin1.

Unplug socket P401 from the RF circuit board.
Then turn this socket so that only the two vio-
let wires are making contact with their circuit
board pins.

Plug the free end of the test cable coming from
plug P802 on the BFO circuit board onto plug
P401 pins 4 and 5. Be sure the inner lead of
the shielded cable in this socket is at plug pin
5.

Set the MODE switch to NORM, if this has
not already been done.

Turn the Transceiver on.

Set the BAND switch to 40M and set the Main
Tuning to 7300 kHz.

On the RF circuit board, adjust trimmer
capacitor C406 and coil L405 for a null on the
front panel meter.

Unplug the test cable from the BFO and RF
circuit boards. Then reconnect the harness
socket P401 to the RF circuit board in its nor-
mal position.
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( ) Connect a frequency counter to BFO circuit ()
board P802 pin 2. Then adjust trimmer
capacitor C816 until the frequency counter in-
dicates 8.82855 MHz.

( ) Set the MODE switch to REV. Then adjust
trimmer capacitor C822 until the frequency ()
counter indicates 8.83145 MHz.

() Turn the Transceiver off.

CO
SHIELD

RF
CIRCUIT

Heam&f“

Disconnect the frequency counter from the
BFO circuit board. Then reconnect socket
P802, coming from the cable harness, onto its
plug on the BFO circuit board. Be sure the
shield wires in this socket are at plug pin 1.

Refer to Detail 16-16B and reinstall the coil
shield onto the RF circuit board. Use six #6 X
1/4" hex head sheet metal screws as shown.

BOARD

~NOTCH

#6 x 1/4"
HEX HEAD
SHEET METAL
SCREW

Detail 16-16B
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PA ASSEMBLY INSTALLATION

Refer to Pictorial 16-17 (Illustration Booklet, Page 57)

for the following steps.

(

(

(

(

)

)

Position the power amplifier assembly near the
chassis as shown in the Pictorial.

Locate socket P651 coming from the rear chas-
sis. Then remove the short jumper wire that you
installed in this socket earlier, if this has not al-
ready been done.

Push socket P651 onto ALC circuit board plug
P651. Be sure the blue wire in this socket is at
plug pin 1.

Push the phono plug, on the free end of the
shielded cable coming from switch SW1C, into
ALC circuit board socket S651.

Bend the two tabs on the large 4-pin plug, com-
ing from the rear chassis, back as shown in De-
tail 16-17A. Then push the plug into rear panel
hole HA until it locks into place. Be sure to po-
sition the plug so the two red wires are toward
you as shown in the Pictorial.

LARGE 4-PIN
PLUG

BEND EARS
BACK

Connect the free end of the white-brown wire,
coming from rear chassis grommet RF, to phono
socket J1lug1 (8-1).

Prepare an 11" small gray stranded wire and an
11" small violet stranded wire. Then install a
small spring connector on one end of each wire.

Temporarily unplug socket P552 from the filter
circuit board.

Push the spring connector on the end of the 11"
gray wire into hole 2 of socket P552. Push the
spring connector on the end of the 11” violet
wire into hole 3 of this socket.

Push socket P552 back onto filter circuit board
plug P552. Be sure the 11" violet wire that you
just installed in this socket is at plug pin 3.

Loosely twist together (about 1 turn-per-inch)
the 11" gray and violet wires coming from sock-
et P552.

Connect the free end of the 11" gray wire to
switch SW2 lug 1 (S-1) and the free end of the
11" violet wire to lug 2 (S-1).

Bend the two tabs on the small 6-pin socket,
coming from the rear chassis, back as shown in
Detail 16-17B. Then push the socket into rear
panel hole HB until it locks into place. Be sure
to position this socket so the “V"” notch in one
side is toward the nearby edge of the panel as
shown in the Pictorial.

ll \"V" NOTCH

Detail 16-17A
Detail 16-17B
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Push the phono plug, on the free end of the
shielded cable coming from the area of relay
K1, into PA circuit board socket S1201.

Prepare the following wires:
4" large white stranded
4" large red stranded
6" small gray stranded
5" medium red stranded
6" small black stranded

Connect the 4” large white stranded wire from
rear chassis solder lug RD (S-1) to PA assembly
solder lug HC (S-1). Use the top hole in solder
lug RD. Be sure the wire that was previously
connected to solder lug RD remains well sol-
dered.

Insert one end of the 4" large red standed and
5" medium red stranded wires into the bare
wire loop at terminal strip RA lug 1 on the
rear panel. Then crimp the loop around the
wires and solder the connection. Be sure the
connection is well soldered.

Slide three 5/16" long ferrite beads onto the
free end of the medium red wire coming from
rear chassis terminal strip RA. Then connect
the free end of this wire to feedthrough
capacitor C1225 on the PA assembly (S-2).

EVA 1

7/8 |
| A

{INCHES)

1/2 3
11.1111.1.1"1

(

(

(

)

)

)

Temporarily tape up the end of the large red
wire coming from rear chassis terminal strip
RA so that is cannot touch anything. This wire
will be connected later.

Install a small spring connector on one end of
the 6” small gray wire.

Temporarily unplug socket P553 from the filter
circuit board. Then push the spring connector
on one end of the 6” gray wire into hole 5 of this
socket.

Push socket P553 back onto filter circuit board
plug P553. Be sure the red wire in this socket
isat plugpin 1.

Connect the free end of the 6" gray wire, coming
from socket P553, to feedthrough capacitor
C1226 on the PA assembly (S-1).

Connect one end of the 6” small black stranded
wire to rear panel solder lug R] (S-1). Use the
top hole in the solder lug and be sure the wire
that was previously connected to this lug re-
mains well soldered. Connect the free end of
this wire to rear panel socket J1 lug 2 (S-1).

Push the phono plug, on the free end of the
shielded cable coming from switch SW1B, into
PA circuit board socket S1202.

Dress the wires and cables coming from the
PA assembly as shown. Then install four cable
ties around these wires and cables in the areas
shown. NOTE: Do not include the four larger
(2 red and 2 white) wires in the cable ties.
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Refer to Pictorial 16-18 (Illustration Booklet, Page ()
58) for the following steps.
()

( ) Reconnect the power supply to the Trans-
ceiver.

( ) Set the front panel controls and switches as ()
follows:

BAND switch to 80M.
MODE switch to CW(W).
CW GAIN control fully counterclockwise.

( ) Turn the Transceiver on.

On the front panel, depress the TUNE button.

On the audio circuit board, adjust BIAS con-
trol R971 for exactly zero (0) on the front panel
meter.

Turn the Transceiver off.

Remove the tape from the end of the large red
wire coming from rear chassis terminal strip
RA. Then temporarily tack solder a 10 Q, 2-
watt (brn-blk-blk) resistor from the end of this
wire to feedthrough capacitor C1227 on the PA
assembly. Be sure the resistor leads do not
touch anything other than the connection
points.

’_\"‘__‘,
1 ry»r

| /

Detail 16-18A
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NOTE: In the following step, if the voltage indicates
a drop in the pointer, switch the voltmeter leads,
or switch to the opposite meter mode.

( ) Turnthe Transceiver on.
( ) Setyour voltmeter to read 15 VDC.

( ) Connect the common voltmeter lead to the
chassis.

( ) Touch the positive voltmeter lead to terminal
strip RA lug 1. Write down the meter indica-
tion.

( ) Press the TUNE pushbutton. Then touch the
positive voltmeter lead to feedthrough
capacitor C1227. After the power stabilizes
(about 30 seconds), adjust BIAS control R1215
on the power amplifier circuit board until the
voltmeter indicates exactly 2 volts less than
it did in the above step (at terminal strip RA
lug 1). Then release the TUNE pushbutton.

- i

e 6'325(3/3

S|l HEX HEAD
. SCREW

!{rr -
@

( ) Turn the Transceiver off and disconnect the
test resistor.

NOTE: Be careful not to break the feedthrough
capacitors when you connect wires to them in the
following steps.

( ) Remove an additional 3/8” of insulation (total
5/8") from the free end of the large red wire
coming from rear chassis terminal strip RA.
Then refer to Detail 16-18A and connect and
solder this end of the wire to feedthrough

capacitors C1227 and C1228 on the PA assem-
bly.

( ) Refer to Pictorial 16-19 and position the PA

assembly against the rear of the chassis as
shown. Then secure the assembly to the chas-
sis with four 6-32 x 3/8" hex head screws. Be
careful not to pinch any wires between the PA
assembly and the chassis. Also make sure
none of the bare ends of the red wires touch
the chassis.

~

PICTORIAL 16-19
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Refer to Pictorial 16-20 (Illustration Booklet, Page
59) for the following steps.

( ) Connect the output of your Transceiver to a
wattmeter capable of measuring at least 100
watts of power.

( ) Connect the output of the wattmeter to a 50-
ohm dummy load capable of dissipating 100
watts of power.

( ) Turn the Transceiver on. Be sure the front
panel controls are at 80M, and CW(W).

( ) Turn the FWD control (R658) on the ALC cir-
cuit board fully clockwise.

( )} Turnthe CW GAIN control, on the front panel,
fully counterclockwise.

( ) Turn the BFO LEVEL control (R823) on the
BFO circuit board to the center of its rotation.

() Pushthe TUNE pushbutton.

() Turn the CW GAIN control clockwise for a
maximum indication on the wattmeter. NOTE:
The output power should not exceed 100 W.
Also, the meter on the front panel should indi-
cate full scale. If you do not have the correct
indications, refer to “In Case of Difficulty” in
the Operation Manual.

( ) On the ALC circuit board, adjust FWD control
R658 counterclockwise for 100 watts output.

( ) Watch the wattmeter and adjust BFO LEVEL
control R823 counterclockwise until you ob-
tain 95 watts of output.

() Adjust FWD control R658, on the ALC circuit
board, counterclockwise until you obtain 100
watts of output. Then release the TUNE
pushbutton.

( ) Push the TUNE pushbutton. Then readjust
coils T1101 and T1102, on the IF circuit board,
for a peak indication on the wattmeter.

{ ) Release the TUNE pushbutton.

() Turn the Transceiver off.

Set the front panel MODE switch to NORM.

Connect the RF probe to ALC cicuit board
socket S654.

Turn the Transceiver on.
On the front panel, use a length of wire to short

the microphone connector PTT pin to the
chassis (like you did earlier).

() 1. On the audio circuit board, turn NULL con-

trol R931 for a dip or a null as shown on
the voltmeter.

() 2. Setthe MODE switch to REV.

( ) 3. Again adjust control R931 for a null as

shown on the voltmeter.

( ) 4. Setthe MODE switch to NORM.

NOTE: Repeat Steps 1 through 4 until you have ob-
tained the best possible null.

()

.-

()

Turn the Transceiver off and disconnect the
RF probe from the ALC circuit board socket.

Unplug the power supply and disconnect the
power supply and speaker from the Trans-
ceiver.

NOTE: A jumper wire on the display circuit board
allows you to set the intensity of the special symbols
on the left side of the display to bright, dim, or off.
If you wish to change the intensity of the special
symbols, perform one of the following steps:

A.  If you want to have the intensity of the

special symbols the same as the fre-
quency display, set the jumper to HI.

B. If you want the special symbols to have

less intensity than the frequency dis-
play, set the jumper to MED.

G To completely disable the special sym-

bols, set the jumper to OFF.

This completes the Tests and Adjustments of your
Transceiver; proceed to “Final Assembly.”
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FINAL ASSEMBLY

LARGER @
HOLE

LARGER

CONTROLLER

\ SHIELD

#4 X 3/16"
BLACK
SHEET METAL
SCREW

Be%’\?s

HEX HEAD

#6 X 1/4"
HEX HEAD
HEET METAL
SCREW

#6 X 3/8"

PICTORIAL17-1

Refer to Pictorial 17-1 for the following steps.

( ) Position the chassis as shown in the Pictorial.

(

) Position the controller shield on the chassis

as shown. Then secure the shield to the left
side of the chassis with six #4 x 3/16" black
sheet metal screws. Use three #6 x 3/8" hex
head sheet metal screws and a prepared
grounding clip (set aside earlier) to secure the

(

)

shield to the center shield. Be sure to mount
the grounding clip under the center screw. Be
sure to position the clip as shown.

Mount a filter circuit board shield to the top
of the rear chassis as shown.Be careful not to
pinch any wires or cables. Use seven #6 X
1/4" hex head sheet metal screws.Be sure to
position the shield as shown (note the loca-
tions of the larger holes in the shield).
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SYNTHESIZER
CIRCUIT BOARD
COIL SHIELD
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PICTORIAL 17-2

Refer to Pictorial 17-2 for the following steps.

( ) Position the chassis upside-down as shown in
the Pictorial.

() Refer to Detail 17-2A and cut the grounding

clip in half to make two clips.

Mount a filter circuit board shield to the rear
chassis as shown. Be careful not to pinch any
wires or cables between the shield and the
chassis. Use seven #6 X 1/4” hex head sheet
metal screws, two prepared grounding clips,
and a #8 solder lug. Position the clips so they
face the front panel as shown.

( ) Bend the #8 solder lug so it touches the top
of the synthesizer circuit board coil shield.
Then solder the lug to the coil shield.

Solder two grounding clips to the edge of the
bandswitch shield in the areas shown. Do not
cut these grounding clips in half.

GROUNDING
CLIP

Detail 17-2A
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6-32 NUT
#6 LOCKWASHER

Refer to Pictorial 17-3 (Illustration Booklet, Page 60)
for the following steps. P ART A

( ) Mount the bezel onto the chassis as shown.
Use four 6-32 x 3/16" flat head screws. NOTE:
The bezel may be mounted either way onto
the chassis.

FOOT

( ) Refer to Detail 17-3A Part A and mount a foot @ 46 FLAT WASHER

on the cabinet bottom at DA with 6-32 x 1/2"

black phillips head hardware and a #6 flat :

oy 6-32x1/2" SCREW
( ) Similarly, install feet on the cabinet bottom

atDB. D D B B U N NN S S S S G D SN S D G S B SN TIPS BN RS S S S .
NOTE: Perform only one of the next two steps. If S .
you wish to have your Transceiver rest in a horizon- PART B T 6-32 NUT
tal attitude on your bench, perform the next step. @ 5 RO WA SHER

If you wish to have the front of your Transceiver
tilted upward a small amount, skip the next step
and follow the instructions in the second and third

steps. ‘L BLACK

NYLON

( ) Similarly to the preceding two steps, install ARAGER
feet on the cabinet bottom at DC and DD.
NOTE: The two 6-32 x 1-3/8" screws and two

black nylon spacers will not be used.

( ) Refer to Part B of the Detail and slide a #6 tl—’
flat washer onto a 6-32 X 1-3/8" screw, fol- FooT
lowed by a foot and a black nylon spacer. Se-
cure the foot and spacer to the cabinet bottom |
at DC with a #6 lockwasher and a 6-32 nut. @ #6 FLAT WASHER
1

( ) Similarly, mount a foot and a black nylon
spacer on the cabinet bottom at DD.

6-32x 1-3/8" SCREW

Detail 17-3A
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( ) Carefully peel the backing paper from the blue

(

o
|
b

o

n
\AA

)
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and white label. Then press the label onto the
top of the controller shield in the area shown.
Be sure to refer to the Model and Series num-
bers on this label in any correspondence you
have with the Heath Company. This assures
you that you will receive the most complete
and up-to-date information in return.

If you have the Keypad Accessory installed in
your Transceiver, carefully peel the backing
paper from the blue and white label that is
included with that kit. Then press the label
onto the top of the controller shield in the area
shown.

3y 1 (INCHES)
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()

Position the chassis of your Transceiver into
the cabinet bottom as shown in the Pictorial.
Be sure to line up the holes in the side of the
cabinet bottom with the holes in the chassis.

Position the cabinet top down onto the flanges
of the cabinet bottom. After you align the side
holes, secure cabinet to the chassis at DE, DF,
DG, and DH with four 6-32 x 3/8” black phil-
lips head screws.

This completes the assembly and alignment of your
Transceiver. Proceed to “Operation” in the separate
Operation Manual.
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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






