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YOUR HEATHKIT 90-DAY LIMITED WARRANTY

Consumer Protection Plan for Heathkit Consumer Products

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

Heath’s Responsibility

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

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

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

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

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

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

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

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

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

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

Your 60 MHz Triple Trace Oscilloscope, Model 10-
4360A, is a laboratory-grade test instrument that is
ideal for the wide range of measurements typically
found in electronics, development laboratories, and
scientific research. Some of its outstanding features
are:

Triple trace.

Delayed sweep.

Wide 60 MHz bandwidth.

Fast 7 nS vertical rise time.

High brightness mesh CRT with internal
graticule.

2 mV/cm sensitivity.

Inverting input switch.

Algebraic add function.

Vertical delay lines.

Sync separator for stable display of TV sig-
nals.

Single sweep function.

Full X-Y operation with Z-axis control.
External, viewable, triggered input.

The attenuator networks of channels Y1 and Y2 have
12 calibrated ranges, from 2 millivolts/centimeter to
10 volts/centimeter. The channel 2 input can be in-
verted by a pushbutton switch. This complements
the ADD function, which displays the resultant
waveform after both input signals have been algeb-
raically added together.

The internal vertical delay lines insure that the hori-
zontal sweep starts before the beginning of the verti-
cal signal. Thus, the complete vertical waveform
will be displayed. Since the amplifier rise time is
as rapid as 7 nanoseconds, very fast rise -time signals
can be faithfully reproduced.

The calibrated time base ranges, from .1 second/cen-
timeter to 100 nanoseconds/centimeter, are readily
switched in a 1, 2, 5-step sequence. Any sweep
speed can be expanded 10 times when the x10
switch is pulled out. Delayed sweep (a more sophis-
ticated way of expanding the sweep) is also avail-
able. It allows you to first select the exact portion
of the waveform that you want to expand, and then
it expands the waveform by the predetermined fac-
tor.

The Trigger Select switch and Level control allow
the time base to be precisely triggered at any point
along the positive or negative slope of the trigger
signal. You can select various trigger signals. Other
Trigger Mode switches control the trigger input
bandpass to allow triggering on only fast or only
slow signals. Also, Auto and Norm switches are pro-
vided that can automatically display a baseline on
the screen when there is no trigger signal.
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A calibrated 1-volt peak-to-peak square wave signal
is provided through a front panel terminal post for
probe calibration. Also, rear panel switches match
the power transformer to standard line voltages from
108 to 260 volts AC.

While the solid-state circuitry provides excellent
sensitivity, stability, and versatility, the rugged con-
struction and dependable operation of this Oscillo-
scope make it an indispensable tool for the critical
hobbiest, service technician, or professional.

NOTE: To properly test and calibrate your Oscillo-
scope, you will need the following instruments:

® A vacuum-tube volt-ohmmeter or a high-
input impedance VOM.

® An oscilloscope calibrator, such as the
Heathkit Precision Oscilloscope Calibrator,
Model 1G-4244, or its equivalent.
OR

® An accurate source of time and voltage
square waves.
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UNPACKING INSTRUCTIONS

DO NOT UNPACK YOUR KIT UNTIL YOU
ARE INSTRUCTED TO DO SO.

Your kit is packed in two shipping cartons. Inside
the larger carton is a box marked “Pks 1-6.” All the
remaining parts in the carton are the “Final Pack.”

Do not remove any parts from the box marked “Pks
1-6" Packs until they are specifically called for in
a Parts List. You will be instructed to open each
pack as it is needed.

Inside the box marked “PKS 1-6" is a “Pack Index
Sheet” that shows how the box is divided into its

six packs. Three of the six circuit boards are packed
in their indicated compartments; you will find the
remaining three circuit boards in the Final Pack, on
the cabinet components.

Any part that is packed in an individual envelope
should be placed back in the envelope after you
identify it until it is called for in a step. Do not dis-
card any packing material until you have accounted
for all the parts.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

LONG-NOSE DIAGONAL WIRE
PLIERS CUTTERS

| OTHER HELPFUL

STRIPPERS

1/8" & 1/4"-BLADE PHILLIPS
SCREWDRIVERS SCREWDRIVER

i
i .
! TOOLS i / &
: =) : /\ \
i i Y
: DESOLDERING !
- BULB" H
1
i |
: g . i PENCIL
1 DESOLDERING
I NUT STARTER SBH AID* : SOLDERING IRON
- (May Be Supplied LA | (2210 25 WATTS)
H With Kit) i
: “To Remove Solder From Circuit Connections.
ASSEMBLY
1. Follow the instructions carefully. Read the en- Most kits use a separate “Illustration Booklet”

tire step before you perform each operation.

The illustrations in the Manual are called Pic-
torials and Details. Pictorials show the overall
operation 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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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.
When you are instructed to cut something to

a particular length, use the scales (rulers) pro-
vided at the bottomn 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
solder connection will form an electrical connection
between two parts, such as a component lead and
a circuit board foil. A bad solder connection could
prevent 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 22 to
25-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 the tip, the tip needs to be cleaned and retin-
ned.

NOTE: Always use rosin core, radio-type solder
(60:40 tin-lead content) for all of the soldering in
this kit. This is the type we have supplied with the
parts. The Warranty will be void and we will not
service any kit in which acid core solder or paste
has been used.
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PARTS
- oR —C=O——
Resistors are identified in Parts Lists and steps by ~ 1/4-WATT
their resistance value in 2 (ohms), kQ (kilohms), or OR (v,
MQ (megohms). They are usually identified by a color 1/2-WATT b
code and four or five color bands, where each color
represents a number. These colors (except for the last {m.:
band, which indicates a resistor’s ‘‘tolerance’’) will be 1-WATT 2-WATT
given in the steps in their proper order. Therefore, the Muttiptier

' : s 3 : BANDS: 1 2 3
following color code is given for information only. /

NOTE: Occasionally, a “‘precision” or ‘““power” resis-

tor may have the value stamped on it. 5-BAND RESISTORS

(=1%)

* Note Wide

4-BAND RESISTORS

+10%
( +5% )

BANDS: 1 2 \

Multiplier Tolerance
n if used e i

Ba d _1 Band 2 Band 3 _( used) Multiplier Resistance

1st Digit 2nd Digit 3rd Digit Tolerance
Color Digit Color Digit Color Digit Color Multiplier | JColor Tolerance}
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 Red = 2%
Orange 3 Orange 3 Orange 3 Orange 1,000 Brown * 1%
Yellow 4 Yellow 4 Yellow 4 Yellow 10,000 Green + 5%
Green 5 Green 5 Green 5 Green 100,000 Blue +.25%
Blue 6 Blue 6 Blue 6 Blue 1,000,000 Violet + 1%
Violet 7 Violet 7 Violet 7 Silver 0.01 Gray + .05%
Gray 8 Gray 8 Gray 8 Gold 0.1
White 9 White 9 White 9

T s e e ey T T s =

Capacitors will be called out by their capacitance =~ EXAMPLES:
value in pF (microfarads) or pF (picofarads) and
type: ceramic, Mylar®, electrolytic, etc. Some 151K =15 X 10 = 150 pF

capacitors may have their value printed in the fol- 759 = 75 X0.1 = 7.5 pF
lowing manner:
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

Second digit of MULTIPLIER TOLERANCE OF CAPACITOR
capacitor's value: 5 FORTHE | MULTIPLY || 10pFOR | | erren OVER
Multiplier: Multiply the NUMBER: BY: LESS 10 pF
first & second digits by 0 1 =0.1 pF B
the proper value from the 1 10 +0.25 pF c
Multiplier Chart. 2 100 +0.5 pF D
+ *1%
To find the tolerance of :' 10‘3002 _;g E:: ; :.;%
the capacitor, look up - 700,000 " ~3%
this letter in the Tolerance 3 5%
columns. = — ” =T
9 0.1 M +=20%
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CONTROL CIRCUIT BOARD

PARTS LIST

Refer to the “Pack Index Sheet” and locate Pack #1.
Remove Pack #1 and check each part against the
following list. The key numbers correspond to the
numbers on the “Control Circuit Board Parts Picto-
rial” in the separate “Illustration Booklet” on Page
1. Any part that is packed in an individual envelope
with the part number on it should be placed back
in the envelope after you identify it until it is called
for in a step. Do not discard any packing materials
until all the parts are accounted for.

To order a replacement part: Always include the
PART NUMBER. Use the Parts Order Form fur-
nished with the kit. If one is not available, see “Re-
placement Parts” inside the rear cover of the Man-
ual. Your Warranty is located inside the front cover.
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. PartNo.
GENERAL PARTS FROM FINAL PACK
Al 6-271-12 1 2701, 5%, 1/4-watt (red- R362 Stranded Wire
viol-brn)
A2  412-637 1 RedLED D361
A3 10-1137 1 2000 {2 (2K) control R363 344-32 6" Large green
A3 10-1142 1 100 kf} control R361 344-90 1" Black
85-2896-1 1 Control circuit board 344-91 1" Small brown
A4 432-958 1 10-hole socket 344-92 1" Smallred
A5  432-866 11 Small spring connector 344-93 1" Small orange
(one extra) 344-95 9" Small green
A6 432-121 2 PCBpin 344-96 1" Blue
A7  438-55 1 Polarizing plug 344-114 1" White-brown
A8  432-893 1 Terminal post 344-115 19" White-red
490-185 1 Desoldering braid 344-140 8"  White-yellow
A9  490-5 1 Nutstarter 34yt 84" wune-GreeN
Solder
O v v 3 1 (INCHES ) 2 3 4 5 6 7
| Mo, a8 ) orey 740 | | | L | ] ] M (A | | 1 | | | ] PR | | | |
| WA NALEA | T T I ! T 1 T T I T T T | e
0O 5 1 cwm 2 a 4 = 'y 7 a8 0 1" 12 13 14 18 18 17
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KEY HEATH Qry.

No. PartNo.

DESCRIPTION

PARTS FROM FINAL PACK (cont’d.)

Solid Wire

340-8 4'9"
340-9 4
344-21 1'9"
344-34 5
344-35 19"
344-53 2'e"
344-186 2'6"
344-187 2'

344-188 2'6"

Cable-Sleeving

343-12 7

343-15 1’6"
347-55 19"
347-66 2'8"
345-1 6"

346-1 2'2"
346-5 1'3"
346-26 7

346-35 16"

Small bare
Large bare
Large red
Large brown
Large orange
Small orange
Violet

White

Gray

RG-174/U (braid) shielded cable
AMW style 1435 (foil) shielded

cable

8-wire flat cable
25-wire flat cable

Flat braid

Small sleeving

Large sleeving

Clear sleeving

(notin bundle)

Small heat-shrinkable
sleeving

KEY HEATH
No. PartNo.

LABELS-PRINTED MATERIALS
(Inside Assembly Manual Cover)

390-147
390-186
390-1255
390-2681

391-81
597-260

EEPRRFST il R I SR T Y

-

“Danger” label

Label set

Fuse label

“Heath" label

Blue and white label
Round knob insert

Parts Order Form
Assembly Manual (see title
page for part number.)
Operation Manual (see title
page for part number.)

Heathkit

QTY. DESCRIPTION
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STEP-BY-STEP ASSEMBLY

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 procedure
whenever you install parts on a circuit
board. IMPORTANT: Be sure to read
each step completely before you per-
form the operation.

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

( . ) Hold the 270 Q (red-viol-brn) re-
sistor and bend the leads straight
down to fit the hole spacing on the
circuit board.

FUSH DOWN
HERE

/

( ) R362: Push the leads through the
holes at the indicated location on
the circuit board. The end with
color bands may be positioned
either way.

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

(f

||

PICTORIAL 1-1

CONTINUE O .

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

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

SOLDERING
IRON

COMPONENT
LEAD /
FOIL
N

CIRCUIT BOARD

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

SOLDERING

SOLDER

FO!L\

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

SOLDERING
IRON /

SOLDERX

(] 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 the connection. Compare it
to the illustrations on the next
page. After you have checked the
solder connections, proceed with
the assembly on Page 2-5. Use the
same soldering procedure foreach
connection.

._.
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A GOOD SOLDER CONNECTION

i it ik T R R T e i T i T MR

l Solder Flows Outward i€
And Gradually Blends £ :

With The Foil And The /zf, - Soldering
Lead. £ F A Iron

.+ "™ Positioned

FO'L e COﬂ'BCﬂY

| 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 |

Heathkit

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

l Solder Does Not Flow
I Onto Lead. A Hard Rosin L N
Bead Surrounds And - )
] Insulates Connection, ROSIN 75 , *Soldering
el Iron
| FOIL /22" Positioned
N Les" Incorrectly
I [ NN

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
Lconnection.

#

Solder Appears To < L7 i
‘ Id
Flow Inward And SitOn 7 ,” . T =y l
Top Of Foil. L Positioned
Incorrectly '
FOIL
. - ROSIN |

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- I
tion.

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.

Use only enough solder to make a good connection,
and lift the soldering iron straight up from the circuit
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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START @

() D361: When you install the LED,
position the flat on the LED over
the outline of the flat on the circuit
board. Insert the leads into the
board, solder them to the foil, and
cut off the excess lead lengths.

NOTE: When vou install the following
controls, insert the leads through the
circuit board and solder them to the
foil. Then cut off the excess lead
lengths.

( ) R361: 100 kL.

() R363: 2000 £} (2 k2).

( ) Insert the terminal post at J361,
solder it to the foil, and cut off the
excess length.

PICTORIAL 1-2

LR P 3, 1 (INCHES) 2 3 4 5 6 7
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Refer to Pictorial 1-3 (Illustration Booklet, Page 2)
for the following steps.

NOTE: Do not discard any wires or cables until you
have completed your Oscilloscope kit.

Refer to Part A of Pictorial 1-3 for the next three
steps.

Position the 25-wire flat cable so the out-
side black and yellow leads are as shown.

(1)1

(" ) 2. Cuta 17" length from the cable. Set the re-

maining piece aside for use later. NOTE:
Always cut perpendicular to the cable so
the leads will be the same length.

Prepare the cable as follows:

a. Separate the wires (between the violet
and blue that are nearest the outside yel-
low) approximately 1/4" using a pair of
cutters. To do this, first let the sharp
edges of the cutter seat in the groove be-
tween the wires and then cut them apart.
See the inset drawing on Pictorial 1-3.

b. Separate the entire length of cable by
pulling it apart.

c. Set aside the indicated (8-wire) section
for use later.

Refer to Part B of Pictorial 1-3 for the following steps.

() Cut a 9" section from the 17", 17-wire cable
for use in the following steps.

() Separate the end of 9" cable between the black
and white wires and pull the cable apart. Set
aside the indicated 7-wire section.

Refer to Part C of Pictorial 1-3 for the following steps.

( ) Asin a previous step, cut between each of the
10 wires in the remaining cable; then pull the
wire apart for 3/4” at each end of the cable.

( ) Remove 1/8" of insulation from the ends of
each wire. Tightly twist each bare wire end
and apply a small amount of solder to hold
the fine strands together.

© % v %u 1

Lyasiy] sy vl oy e M

(INCHES) 2 3

Refer to Pictorial 1-4 (Illustration Booklet, Page 3)
for the following steps.

Refer to Detail 1-4A for the next twelve steps.

()L

Install a small spring connector on each
wire at one end of the cable. See inset
drawing #1.

In the following steps, you will insert the connectors
into the 10-hole socket. Be sure to position the sock-
et with the slotted side up and the connectors with
the small tabs up when you install them. See inset
drawing #2.

() 2. Blackinhole1.

() 3. Browninhole2.

() 4. Redinhole3.
Orange in hole 4.
() 6. Yellowinholeb5.
Green in hole 6.
Blue in hole 7.

( ) 9. Violetinhole 8.
( ) 10. Gray in hole 9.
() 11. White in hole 10.

() 12. Push the small polarizing plug (#438-55)
into hole 9 of the socket.

Connect the other end of the 10-wire cable to the
control circuit board in the following steps. Solder
each wire to the foil as it is installed and cut off
the excess wire length.

(') Blackinhole1.
( ) Browninhole 2.

( ) Redinhole3.

P (S
freerrTrTTT T T T T T T T T T T
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(' ) Orange in hole 4. () Violetinhole8.

(') Yellowin helr 5. () Grayinhole9.

( ) Greeninhole6. ( ) White in hole 10.

( ) Blueinhole7.

CRIMP OVER
BARE END OF

INSET#1 LEAD AND SOLDER

SPRING :
CONNECTOR *ﬂ:‘:\

DO NOT
GET SOLDER
WHT UNDER THE
10-HOLE SPRING
SOCKET Wil

CONNECTOR

Detail 1-4A

CRIMP AROUND
INSULATION AFTER
SMALL F./ SOLDER COOLS
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17" 8-WIRE CABLE

SET ASIDE

ey,

curt BETWEE>

BLK AND WHT

- 3/4"

g=1f2"

e 1

1/4" —m
3/4"

Detail 1-4B

Refer to Detail 1-4B for the next three steps.
( ) Locate the 17" 8-wire flat cable that you re-
moved from the 25-wire cable.

Cut between the black and white wires; then
pull the cable apart. Set aside the indicated
section.

From the violet-gray-white cable, cut a 2-1/2"
length, a 5" length, and a 6" length. Set the
3-1/2",5", and 6" lengths aside temporarily.

Prepare the ends of the 2-1/2" 3-wire flat cable
as shown.

( ) Tightly twist each bare wire end and add a
small amount of solder to hold the fine strands
together.

Refer to Pictorial 1-5 (Illustration Booklet, Page 3)
for the following steps.

( “) Position the circuit board with the foil side
up as shown.

In the following steps, install one end of the 3-wire
cable into the indicated circuit board holes, from
the foil side. Space each wire 1/8" above the board
and solder it to the foil as you install it. Cut off the
excess wire end.

() Whitein hole A.

(¢)

( ) VioletinholeC.

Gray in hole B.

NOTE: The free wire ends will be installed later.

(")

()

Insert the two PCB pins into holes J363 and
J364 and solder them to the foil.

Cut a 1-3/4" small bare wire. Insert one end
into hole D, solder it to the foil, and cut off
the excess length from the component side of
the board.

Cut a 2" small black wire. Remove 1/4” of insu-
lation from each wire end and add a small
amount of solder to hold the fine strands to-
gether.

On the component side of the circuit board,
locate the small hole between the two circuit
board mounted controls. Then, from the foil
side, install and solder the black wire.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions.

Unsoldered connections.

Poor solder connections.

Solder bridges between foil patterns.
Protruding leads which could touch together.

LED for proper position of the flat.

Set the control circuit board aside until it is called
for later.

o Yo Y% 3y, 1 (INCHES) 2 3

L adyampem vy g Voo o Loowatn gl u
| aaasizass B Ce e s r ey T
0 % 1 (cw) 2 3 a L3 [ 7 8

o —
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HIGH-VOLTAGE
CIRCUIT BOARD

PARTS LIST

Open Pack #2 and check each part against the fol-
lowing list. Do not remove components that are
suppplied on a tape from the tape until you use them
in a step. Return any part that is packed in an indi-
vidual envelope, with the part number on it, back
to the envelope after you identify it until that part
is called for in a step. Do not throw away any pack-
ing material until all of the parts are accounted for.

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.”

TAPED COMPONENTS

Refer directly to the “Taped Component
Chart (Pack #2).” Follow the instructions at
the top of that chart to check the following

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

NOTE: The following resistors are rated at 1/4-watt and have
a tolerance of 5% unless otherwise stated. A 5% tolerance
is indicated by a fourth color band of gold.

6-229-12 2 2.2 (red-red-gld) R215, R216
6-330 1 330, 1/2-watt (org-org-blk)  R203
6-122 1 1200, 1/2-watt (brn-red-red) R205
6-332-12 2 3300 (2 (org-org-red) R207, R208

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS (Cont'd.)

6-472-12 1 4700 () (yel-viol-red) R206
6-562 1 5600 (2, 1/2-watt (grn-blu-red) R201
6-103-12 1 10k (brn-blk-org) R217
6-124-12 1 120 k2 (brn-red-yel) R202
6-474-12 1 470 kS (yel-viol-yel) R204
CAPACITOR

21-762 1 .1uF(104)glass C203
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NON-TAPED PARTS

The following parts are not taped on strips.
The key numbers correspond to the numbers
on the “High-Voltage Circuit Board Parts Pic-
torial” (lllustration Booklet, Page 4).

KEY HEATH QTY. DESCRIPTION

No. PartNo.

RESISTORS, 1-WATT

Al 6-104-1 1 100k (brn-blk-yel)

Al 6-684-1 1 680k (blue-gry-yel)

A1 6-105-1 2 1M (bm-blk-grn)

CAPACITORS

Ceramic

Bl 21-79 1 .001pF

B1  21-116 1 .005uF

B1 21-38 2 .02pF

Electrolytic

B2 25-147 1 10uF

B3 25-832 1 100 uF

Other Capacitors

B4 27-27 1 .022 pF Mylar

B4 27-47 1 .1 uF Mylar

B5 27-188 1 .1uF(0.1K) 250V
polystyrene

CIRCUIT
Comp. No.

R211
R212
R213, R214

C205
C206
C209, C211

C202
c207

C204
C208
c201

TRANSISTOR-INTEGRATED CIRCUIT (IC)

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

1. Part number.

2. Type number (For integrated circuits, this refers only
to the number and letters shown in bold print in the
Parts List. Disregard any other numbers or letters in

theIC.)
3. Part number and type number.

4. Part number with a type number other than the one

listed.
C1  417-834 1 MPSU10 transistor
Cc2 442-22 1 7T&1I1C

Q203
U201

KEY HEATH
No. PartNo.

QTY. DESCRIPTION

SOCKETS-BOOT

D1 432-865 2  Small 3-hole socket
D2  432-1022 1 Large 8-hole socket
D3  432-1066 1 Boot
D4  434-230 1 8-pin IC socket
CLIP-CONNECTORS
E1 432-753 8 Large spring connector
(1 extra)
E2  432-866 6 Small spring connector
E3  432-1065 1 Anode clip
HARDWARE
F1 250-1414 4 4-40 x 1/4" screw
F2  250-1428 2 B-32 x 1/4" screw
F3  250-1307 2 #6 x 1/4" sheet metal screw
F4  252-85 2 6-32spring nut
F5 254-9 4  #4 lockwasher
F6  255-151 4 13/16" spacer
MISCELLANEOUS
G1 10-1132 1 10kl control R209
G2 51-193 1 High-voltage transformer T201
85-2699-1 1 High-voltage circuit board
G3 57-610 1 FM-50 diode D201
G4  205-1910 1 Topshield
G5 206-1449 1 Transformer shield
G6 206-1450 1 Bottom shield
1 TapeChart

Heathkit

CIRCUIT
Comp. No.
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STEP-BY-STEP ASSEMBLY

( ) Position the high-voltage circuit
board as shown.

START @ _

NOTE: All resistors are 1/4-watt unless
specified otherwise.

{.) R203:33Q, 1/2-watt (org-org-blk).

(+ ) R202: 120 k€ (brn-red-yel).

() R216:2.2 0 (red-red-gld).

(1) R201: 5600 €, 1/2-watt (grn-blu-
red).

() R206:4700 (2 (vel-viol-red).

() R205: 1200 Q, 1/2-watt (brn-red-
red).

() R217: 10 k) (brn-blk-org).

{ ) R208:3300 ) (org-org-red).

( ') R207: 3300 (1 (org-org-red).

Refer to Figure 1 (Illustration Booklet,
Page 1) when you install the following
IC socket.

{ ) 8-pinIC socket.

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

PICTORIAL 2-1

NOTE: DIODES MAY BE SUPPLIED
IN ANY OF THE FOLLOW ING SHA PES.
ALWAYS POSITION THE BANDED END

AS SHOWN ON THE CIRCUIT BOARD.

V4

BANDED END

NOTE: When you install the following
diodes, be sure to position the banded
end as shown on the circuit board.
When a diode is installed backward,
the circuit WILL NOT WORK prop-
erly.

SOLID BODY

i
BANDED END
d

|

-
GBL(‘J“DSYS COLORED
END

INSIDE

BAND

D201: FM50 diode (#57-610).

() R204:470 k(1 (yel-viol-yel).

R211: 100 k{1, 1-watt (brn-blk-
vel).

() R212: 680 kf), 1-watt (blu-gry-
vel).

R213: 1 M}, 1-watt (brn-blk-grn).

() R214:1 MQ, 1-watt (brn-blk-grn).

—

R215: 2.2 Q) (red-red-gold).

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

( ] C204:.022 uF Mylar.

NOTE: When you install ceramic ca-
pacitors, do not push the insulated por-
tions of the leads into the circuit board
holes. This could make it difficult to
solder the leads to the foil.

INSULATION INSULATION

L | 2

() C203:.1 pF (104) glass ceramic.

( ) C201:.1 wF (0.1K) polystyrene.

() Q203: MPSU10 transistor (#417-
834). Place the beveled edges of
the transistor away from the dou-
ble line on the circuit board and
insert the leads. Position the tran-
sistor 1/4" above the board. Then
solder the leads to the foil and cut
off the excess lead lengths. See
Detail 2-2A.

=L
;m

A\

/R209: 10 k€ control. Solder the
leads to the foil and cut off the ex-
cess lengths. NOTE: Position the
rotating front of the control to-
ward the heavy line. Turn this
control fully counterclockwise.

N\
7

/

A\

] u

Gz

P

() C208: .1 wF Mylar.

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

PICTORIAL 2-2

Refer to Figure 1 (Illustration Booklet,
Page 1) when you install the following
IC.

[ ) U201: 741 IC (#442-22).

Heathkit

CONTINUE O I

[+ ) C205:.001 uF ceramic.

() C206:.005 wF ceramic.

NOTE: Before you install an electrolyt-
ic capacitor, note the position of the
identified (+ or —) lead. Be sure you
connect the positive (+) lead to the
positive (+) marked point on the cir-
cuit board.

WRONG RIGHT

NEGATIVE (-)
@’ MARK

b e R
TPOSITIVE (+)
MARK

. POSITIVE(+)

MARK

POSITIVE(+)
MARK

EGATIVE (-)
MARK

(+ ) C202: 10 pF electrolytic.

{ ) C207: 100 pF electrolytic.

{+) C209: .02 uF ceramic.

(*) C211: .02 pF ceramic.

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

DOUBLE
LINE

Detail 2-2A
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Refer to Pictorial 2-3 (Illustration Booklet, Page 5)
for the following steps.

Refer to Part A of Detail 2-3A for the next two steps.

( ) Locate the 5" and the 6" violet-gray-white
3-wire flat cables that you set aside earlier.

() As in a previous step, prepare both ends of
the 5” and 6" viol-gry-wht cables. Remove 1/8"
of insulation from each wire end.

Refer to Part B of Detail 2-3A for the next four steps.

( ) Install a small spring connector on each wire
at one end of each cable. See inset #1.

In the following steps, you will install the connec-
tors into the small 3-hole sockets. Be sure to position
the sockets with the slotted side up and the connec-
tors with the small tab up when you insert them.
See inset #2.

() Whitein hole1.

( .) Violetin hole 2.

( ) Grayinhole 3.

3-WIRE CABLE WHT

SMALL
3-HOLE
SOCKET

INSET#1
CRIMP AROUND
INSULATION AFTER
SMALL n/ SOLDER COOLS
SPRING
CONNECTOR

CRIMP OVER
BARE END OF
LEAD AND SOLDER

GET SOLDER
UNDER THE
SPRING

.
Detail 2-3A
Y 3, (INCHES) 2 3 4 5 6
we a/s S/8 ?.rB
o o i | TR EE NN (PR TP (PO S PO ] ) o] 1 b oo g Fal g
L4 J‘— L —t—t— 7 T T =t 4 T
O 5 | (M) 2 3 4 5 & | B ° 10 1 12 13 14 15 18 17
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Refer to Pictorial 2-3 for the following steps.

Connect the free ends of the cables to the high volt-
age circuit board in the following steps. Solder each

wire to the foil as you install it and cut off the excess
wire length.

6" CABLE AT Q202:
(*) Violetin holeC.
(.) GrayinholeB.
( ) WhiteinholeE.
5" CABLE AT Q201:
( ) Violetin holeC.
( ) CrayinholeB.

( ) Whitein holeE.

NOTE: Whenever you are instructed to prepare
wires, cut them to the indicated length and remove
1/4” of insulation (unless otherwise stated) from each
wire end. On stranded wires, tightly twist each bare
wire end, and apply a small amount of solder to
hold the fine strands together.

( ) Prepare the following wires. Remove 1/4” of
insulation from one end and 1/8” of insulation
from the other end of each wire.

9" small green stranded
10" black stranded

10-3/4" white-red stranded
11-1/2" gray solid

11-1/2" large red solid
11-1/2" violet solid

10-1/2" large orange solid

() Crimp and solder large spring connectors on
the 1/8" prepared end of each wire.

Yo W 3y 1 (INCHES) 2 3

R e SN RO T TR M e

Refer to Detail 2-3B for the following steps.

In the following steps, you will install the connec-
tors into the large 8-hole socket. Be sure to position
the socket with the slotted side up and the connec-
tors with the small tab up when you insert them.
See the inset drawing.

(») Grayinhole1.

( ] Violet in hole 2.

(¥) Large orange in hole 3.

() Largeredinhole 4.

() No wirein holes5.

() White-red in hole 6.

() Small green in hole 7.

( ) Blackin hole 8.

() Slide the 7" piece of clear sleeving over the
seven wires.

Connect the free ends of the wires to the high voltage
circuit board in the following steps. Solder each wire
to the foil as you install it and cut off the excess
wire length.

(‘) BlackinholeE.

() White-red in hole C.

( z’f Gray in hole G.

() Largeredinhole A.

() VioletinholeF,

( ~) Large orange in hole B.

/

( ’] Small green in hole D.

o]
AT S
0O % 1 (cm 2 3 4 s
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LARGE 8-HOLE
SOCKET

SMALL GRN

WHT-RED

LARGE OR6
LARGE RED

7" CLEAR
SLEEVING

Detail 2-3B
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Refer to Pictorial 2-4 (Illustration Booklet, Page 5)
for the following step.

( ) Position the boot as shown and slide it over
the lead coming from the high voltage trans-
former.

( ) Insert the end of the lead 1/8” into the hole
in the clip and solder it.

( ] After the connection cools, push the boot over
the clip until it seats into place. NOTE: The
blade of a small screwdriver may be helpful.

(1) Position the transformer as shown and install
it on the circuit board. Make sure the trans-
former is seated against the board. Then solder
the pins to the foil, and cut off the excess pin
ends. NOTE: Be careful and avoid damage to
the adjacent diode, D201.

CIRCUIT BOARD CHECKOUT

conditions.

( ) Unsoldered connections.

( ) Poorsolder connections.

( ") Solder bridges between foil patterns.

(- ) Protruding leads which could touch together.
() Transistor for the proper type and installation.
() ICfor proper installation.

( ) Electrolytic capacitors for the correct position
of the positive (+) mark or negative (— ) mark.

( ) Diode for the proper type and correct position
of the banded end.

Carefully inspect the circuit board for the following

BOTTOM SOLDER
SHIELD | A

TRANSFORMER
SHIELD

Detail 2-4A

Mount four 13/16” spacers on the foil side of
the board with 4-40 x 1/4” screws and #4
lockwashers. Be sure to install the
lockwashers between the spacers and the cir-
cuit board foils as shown.

Position the 6-32 spring nuts with the lip side
down and slide them over the tabs on the
transformer shield.,

Position the shield as shown and slide it over
the transformer. Fasten it to the transformer
bracket with two 6-32 x 1/4” sheet metal
screws.Route all of the wires out of the shield
as shown in Detail 2-4A.

Refer to Detail 2-4A, position the bottom
shield as shown, and slide its edges over the
transformer shield. Make sure the shield tab
is against the circuit board foil and the back
of the shield is against the transformer shield.
Solder the tab to the foil. Make sure the bottom
shield is equally spaced from the circuit board.
Then solder the back and two sides to the
transformer shield.

Mount the top shield on the transformer shield
with two #6 x 1/4” sheet metal screws.

Set the high-voltage assembly aside until it is called
for in a step.



Heathkit

Page 4-1

VERTICAL DEFLECTION

CIRCUIT BOARD

PARTS LIST

Open Pack #3 and check each part against the fol-
lowing list. Do not remove components that are sup-
plied on a tape from the tape until you use them
in a step. Return any part that is packed in an indi-
vidual envelope, with the part number on it, back
to the envelope after you identify it until that part
is called for in a step. Do not throw away any pack-
ing material until all of the parts are accounted for.

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.”

TAPED COMPONENTS

Refer directly to the “Taped Component
Chart (Pack #3).” Follow the instructions at
the top of that chart to check the following

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

NOTE: The following resistors are rated at 1/4-watt and have
a tolerance of 5% unless otherwise stated. A 5% tolerance
is indicated by a fourth color band of gold. 1% is indicated
by a brown fifth color band.

6-229-12 2 220 (red-red-gld) R352, R353
6-220-12 4 220 (red-red-blk) R312, R313,
R321, R326
6-330-12 2 330 (org-org-blk) R345, R346
6-3329-12 1 33.20, 1% (org-org-red-gld) R333
6-390-12 2 39 (org-wht-blk) R347, R348
6-5119-12 2 51.10,1% (gm-bm-bm-gld) R327, R328
6-5629-12 2 56.20), 1% (grn-blu-red-gid) R318, R329

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS (Cont'd.)
6-7159-12 2 7151, 1% (viol-brn-grn-gld) R303, R304
6-8069-12 2  B0.611, 1% (gry-blk-blu-gld) R315, R316
6-9319-12 4 93.11), 1% (wht-org-brn-gid) R301, R302,
R323, R324
6-1000-12 2 100, 1% (brn-blk-blk-blk) ~ R325, R339
6-1100-12 1 1101, 1% (brn-brn-blk-blk)  R305
6-1870-12 2 1870, 1% (brn-gry-viol-blk) R319, R322
6-2150-12 1 2151, 1% (red-brn-grn-blk) R317
6-2550-12 2 255, 1% (red-gm-grn-blk)  R337, R338
6-4320-12 2 43211, 1% (yel-org-red-blk) R311, R314
6-9090-12 1 9091, 1% (wht-blk-wht-blk) R334
6-1691-12 1 169002, 1% (brn-blu-wht-brn) R307
6-6981-12 1 6980 (2, 1% (blu-wht-gry-brn) R306
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HEATH QTY. DESCRIPTION CIRCUIT HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. Part No. Comp. No.
CAPACITORS CHOKES
21-769 4 .01 uF(103)glassceramic  C304, C321, Vg o CPE e T
C325, C328 45-606 5 4 .10 pH (sivr-gld-brn-bik-sivr) 33; ll:ggi
NON-TAPED PARTS
The following parts are not taped on strips.
The key numbers correspond to the numbers
on the “Vertical Deflection Parts Pictorial” (lI-
lustration Booklet, Page 6.)
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No. No. Part No. Comp. No.
RESISTORS TRANSISTORS
At oiaT0RL 2 :;T_l_‘;r 1:\::,‘;':5’“ R331, R332 NOTE: Transistors may be marked for identification in any
A2 3585 1 1500 gs-watt 5% R343 one of the following four ways:
A3 597 2 475Q,7-watt, 1% R341, R342
1. Part number.
CAPACITORS 2. Type number.
3. Partnumber and type number.
) 4. Part number with a type number other than the one
Ceramic listed.
B1 21-157 3 5pF C301, C302, C1  417-917 4 MPSH81 Q301, Q302,
C315 Qz03, Q304
B1 21-181 1 7.7pF C309 C2 417-205 2 2N3866 Q307, Q308
B1 21-115 1 9pF C319 C2 417-982 2 MRF531 Q313, Q314
B1 213 2 10pF C303, C312 C2 417-893 2  2N5109 Q305, Q306
B1  21-710 2 47pF C311,C318 C2 417-976 2 MRF525 Q312, Q309
B2 21-750 1 56 pF (560) C316
B1 2175 1 100 pF (100K) C308 CONTROLS
B2 21-715 1 150 pF (151) C317
B1 21-722 2 330pF C313,C314
B2 21-745 1 1500 pF (152) C307 Py 10102 1 5000 Rt
Bl 21-43 1 .001pF C322
PLUGS-PINS
Electrolytic
E1  432-121 2 PCBpin
B3  25-885 2 100 uF C323,C324 | E2 432-969 1 5-pin straight plug
E3  432-984 1 10-pinright-angle plug
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KEY HEATH QTY. DESCRIPTION
No. Part No.

HARDWARE

F1 250-1414 4 4-40 x 1/4" screw

F2 2522 2  4-40 nut

F3  253-198 2 Nylon shoulder washer
F4 254-9 2  #4lockwasher

4 10uH

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
MISCELLANEOUS
G1  40-1928 2 21 pHcoil L305, L306
. G2 45-619 2 .68 pH choke (slvr-gid- L307, L308
blu-gry-sivr)
G2 45-620 2 1.5 pH choke (sivr-brn- L313,L314
gld-grn-sivr)
G3 75-827 2 Beryllium flat washer
85-2703-1 1 Vertical deflection circuit
board
G4  204-2640 1 Bracket
G5 215679 2 Heatsink
1 Tape Chart

S:L/éw/sﬁf” Bu‘/s”'

L 30l — L 304
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STEP-BY-STEP ASSEMBLY

(/) Position the vertical deflection cir-
cuit board as shown.

NOTE: To read the color bands on chokes,
always start with the wide band and read
to the right. All resistors are 1/4-watt un-
less specified otherwise.

( ¥ L304: .10 pH choke (slvr-gld-brn-
blk-slvr) (#45-605).

( ) L302: .10 pH choke (slvr-gld-brn-
blk-slvr) (#45-605).

(+] R305: 110 Q, 1% (brn-brn-blk-blk).

(M) R306: 6980 (2, 1% (blu-wht-gry-brn).

( v’f R307: 1690 (2, 1% (brn-blu-wht-brn).

(M) R312:22 0, (red-red-blk).

(/] R314:432 0, 1% (vel-org-red-blk).

\

( +) C304:.01 pF (103) glass ceramic.

(4 R325:1000, 1% (brn-blk-blk-blk).

() R327:51.1 Q, 1% (grn-brn-brn-gld).

( *4) R328:51.1 ), 1% (grn-brn-brn-gld).

( t{ R329: 56.2 {1, 1% (grn-blu-red-gld).

\

(14 R333:33.2,1% (org-org-red-gld).

X

() R348: 39 0] (org-wht-blk).

\

() L314: 1.5 pH choke (slvr-brn-gld-
grn-slvr) (#45-620).

i

() L308: .68 uH choke (slvr-gld-blu-
gry-slvr) (#405-619).

[ "] R338: 255 (), 1% (red-grn-grn-blk).

{ ) L313: 1.5 pH (slvr-brn-gld-grn-slvr)
(#45-620).

TN

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

PICTORIAL 3-1

() R302:93.1 2, 1% (wht-org-brn-gld).

(1 R301:93.1 Q, 1% (wht-org-brn-gld).

[.‘-_

L303: .10 pH choke (slvr-gld-brn-
blk-slvr) (#45-605).

R304: 71.5 2, 1% (viol-brn-grn-gld).

R315: 80.6 €1, 1% (gry-blk-blu-gld).

R316: 80.6 (1, 1% (gry-blk-blu-gld).

) R318: 56.2 £, 1% (grn-blu-red-gld).

—

R323:93.1 Q, 1% (wht-org-brn-gld).

(L) R321: 22 Q (red-red-blk).

(11 R319:187 £, 1% (brn-gry-viol-blk).

(L) R322: 187 0, 1% (brn-gry-viol-blk).

() R326: 22 () (red-red-blk).

[ ) R324:93.1 O, 1% (wht-org-brn-gld).

() R334:909 £, 1% (wht-blk-wht-blk).

( -1{ L307: .68 pH choke (slvr-gld-blu-
gry-slvr) (#45-619).

(%) R337: 255 (1, 1% (red-grn-grn-blk).

(. ] Solderthe leads to the foil and cut off
the excess lead lengths.
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( £)°L301: .10 uH choke (slvr-gld-brn-

Page 4-5

blk-slvr) (#45-605).

R353: 2.2 () (red-red-gld).

R352

: 2.2 () (red-red-gld).

) R303

gld).

: 71.5 Q, 1% (viol-brn-grn-

R313:

22 0 (red-red-blk).

R3n:

432 £, 1% (yel-org-red-blk].

R317:

blk).

215 0, 1% (red-brn-grn-

C328:

.01 uF (103) glass ceramic.

G325

:.01 wF (103) glass ceramic.

R347:

39 () (org-wht-blk).

G321

.01 pF (103) glass ceramic).

R339:

100 £, 1% (brn-blk-blk-blk).

R346:

33 {1 (org-org-blk).

/] R345:

33 () (org-org-blk).

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

PICTORIAL 3-2
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(-] C303:

10 pF ceramic.

( 1)/C301:

5 pF ceramic.

( v C302:5 pF ceramic.

( %) Ga12: 10 pF ceramic.

( + C306: 680 pF ceramic.

(¢) C311:47 pF ceramic.
=

( 41 €309:7.7 pF ceramic. Use pliers to
spread these leads slightly, if
necessary.

(+") C€315: 5 pF ceramic.

(1) C314: 330 pF ceramic.

[ ) €318: 47 pF ceramic.

( ) C319:9 pF ceramic.

(, ) €317:150 pF (151) ceramic.

( 1 €316: 56 pF (560) ceramic.

(1) C327: 3300 pF (332) ceramic.

NOTE: As you install each of the fol-
lowing PCB pins, solder it to the foil.

(1) PCB pin.
F

( ..-?—PCB pin.

( ) C322:.001 pF ceramic.

(CONTINUE o [

{./) C308: 100 pF (100k) ceramic.

(4

) €307: 1500 pF (152) ceramic. Use

\

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

PICTORIAL 3-3

pliersto bend the leads inward
slightly, if necessary.

[ ) C305: 680 pF ceramic.

NOTE: When you install the five con-
trols in this Pictorial, position the
knobs of all controls toward the right
edge of the board as shown in the Picto-
rial. Push each control down tight
against the board, solder the leads to
the foil, and cut off the excess lead
lengths.

(1) R309:2000 0 (2k) control.

R308: 2000 (1 (2k) control.

R351: 500 (2 control.

) ©313: 330 pF ceramic.

R332: 137 0, 1%, 1-watt (brn-org-
viol-blk).

( ') R331:137 Q, 1%, 1-watt (brn-org-
viol-blk).

(L7) C326: 3300 pF (332) ceramic.

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

NOTE: After vou vertically-mount the
next two controls, before you solder the
leads, bend the controls upward to an
approximate 45° angle, Then solder the
leads as vou hold the controls at the de-
sired angle,

(' ) R335:100 €} control.

( 1) R336:100 £ control.
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START & B

NOTE: When you install each of the fol-
lowing 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 any ex-
cess lead lengths,

FLAT

4

1185

FLAT

Locate four MPSH81 transistors (#417-
917) and install them in the following
steps.

CONTINUE O N

NOTE: When you install each of the fol-
lowing transistors, position the tab over
the outline of the tab 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.

( ) Q306: 2N5109 transistor (#417-
893).

( +)Q305: 2N5109 transistor (#417-
893).

{)‘II ()308: 2N3866 transistor (#417-
205).

G [ T PP / ?
g / ( &) Q307: 2N3866 transistor (#417-
CWPRIERY s 2 s 200)
(1B 157« G S ; (#] 3;3;]2: MRF525 transistor (#417-
2 CIB0D: o v ninmivn e st (, 1'Q309: MRF525 transistor (#417-
a76).
PICTORIAL 3-4
O wu w 3 1 (INCHES) 2 3 4 5 6 5
[ 1/8 , 3/8 ) 5/8 7/8 )
R T e [l - 4 A L II e = A | - I = s I iy ]
0 5% 1 (cm 2 a a 5 & 7 8 g 10 1 12
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(L ]/ Locate the 10-pin right-angle
plug. Cut this plug exactly in the
center to make two 5-pin plugs.
Save one of these plugs for use
with Pack 4.

( ) Pull outand discard the center pin
of a 5-pin right-angle plug as
shown.

PULL OUT

l

» EDGE OF
BOARD

( . ) P301:Position the plug so the pins
" point toward the edge of the board
as shown. Install the plug and cut

off the excess pins.

{ ) Locate the 5-pin straight plug.
Pull out and discard the second
pin from either end as shown.

,_.
—

P302: Install the plug. Position the
end that has the pin removed
nearest the #1 location on the
board. Solder the pins to the foil
and cut off the excess pins.

T e

PICTORIAL 3-5

CONTINUE - -

NOTE: When you install the electrolyt-
ic capacitors, always match the posi-
tive [ +) 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

(«) C324: 100 pF electrolytic.

( ) ©€323:100 pF electrolytic.

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

NOTE: As you install each of the next
two coils, solder the leads to the foil
and cut off the excess lead lengths.

(+) L305: 21 pH coil (#40-1928).

() L306: 21 pH coil (#40-1928).

£—F
=

NOTE: When you install each of the
next three resistors, position it 1/4"
above the board. Solder the leads to the
foil and cut off the excess lead lengths.
(1) R343:150 €1, 10%, 5-watt.

(~) R342:475 (), 1%, 7-watt.

[ ] R341:475 Q, 1%, 7-watt.
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CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions.

[/A Unsoldered connections.

() Poor solder connections.

~"Solder bridges between foil patterns.
Protruding leads which could touch together.
Transistors for the proper installation.

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

VERY IMPORTANT:

BERYLLIUM OXIDE (BeO) WASHERS

The ceramic washers you will use in the following
steps are made of high-fired beryllium oxide (BeO).
We chose this particular material because of its
superior thermal conductivity and high electrical re-
sistivity — it is by far the best substance we know
of to efficiently transmit the heat of the transistors
to the heat sink where it is dissipated into the air.
While the normal installation and use of these
ceramic washers is totally safe and will not expose
you to any danger, nevertheless, we should caution
you that beryllium oxide in its vapor and dust forms
is a deadly poison and should never be swallowed,
breathed, or brought into contact with the skin or
eyes. Under no circumstances should the beryllium
oxide ceramic washers be drilled, chipped, crushed,

sawed, ground, filed, or subjected to any other dust
producing operation. The washers should never be
heated to over 1,000°C (the unit has been designed
so that the washers will not be subjected to tempera-
ture in excess of 100°C).

Should these washers become cracked, chipped, or
even pulverized or should dust be produced in any
other way, remove the small pieces (and dust) with
a wet paper towel. Then discard the towel in a sealed
plastic bag. Beryllium oxide dust or particles should
never be swept or vacuumed.

Wash your hands thoroughly after any contact with
the beryllium oxide washers.
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et T
L. @

NYLON
gg~——~—L—SHOULDER
BRACKET
____'I WASHER
4-40 X 1/ 4"
= SCREW
—
gy 1
N
BERYLLIUM
WASHER
VERTICAL DEFLECTION

CIRCUIT BOARD

@ #4 LOCKWASHER

& 4-40 NUT

PICTORIAL 3-6

Refer to Pictorial 3-6 for the following steps.

() Refer to Detail 3-6A and push two MRF531
transistors (#417-205) into heat sinks in the
manner shown.

TRANSISTOR

HEATS iNK

Detail 3-6A

() Loosely mount the top of each transistor heat
sink to the bracket with a beryllium washer,
a nylon shoulder washer, and a 4-40 x 1/4”
screw.

( ) Carefully aligning each transistor's leads with
its corresponding holes in the circuit board,
secure the bracket to the side of the vertical
deflection circuit board with 4-40 x 1/4” hard-
ware as shown.

( ©) Snug the two transistor heat sink mounting
screws, making sure the nylon shoulder
washers are centered in their holes.

( ) Turn the circuit board over and solder all six
transistor leads to the foils. Cut off the excess
lead lengths.

() Tighten the heat sink screws.

Set the vertical deflection circuit board aside until
it is called for in a step.
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LOW-VOLTAGE
CIRCUIT BOARD

PARTS LIST

Open Pack #4 and check each part against the fol-
lowing list. Do not remove components that are sup-
plied on a tape from the tape until you use them
in a step. Return any part that is packed in an indi-
vidual envelope, with the part number on it, back
to the envelope after you identify it until that part
is called for in a step. Do not throw away any pack-
ing material until all of the parts are accounted for.

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.”

TAPED COMPONENTS

Refer directly to the “Taped Component
Chart (Pack #4)." Follow the instructions at
the top of that chart to check the following

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

NOTE: The following resistors are rated at 1/4-watt and have
a tolerance of 5% unless otherwise stated. A 5% tolerance
is indicated by a fourth color band of gold. 1% is indicated
by a brown fifth color band.

6-229-12 3 2.2( (red-red-gid) R174, R175,
R176
6-279-12 1 2.7 Q (red-viol-gid) R115
6-390-12 1 390 (org-wht-blk) R108
6-470-12 1 47 () (yel-viol-blk) R147
6-101-12 2 100 (brn-blk-brn) R139, R153
6-2000-12 1 20011, 1% (red-blk-blk-blk)  R126
6-2370-12 1 2371}, 1% (red-org-viol-blk) R132
6-471-12 2 4700 (yel-viol-brn) R113, R159

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS (Cont’d.)
6-511-12 1 5100 (gr-brn-brn) R172
6-7150-12 2 7150, 1% (viol-brn-gm-blk) R112, R133
B-821-12 1 \_820§} (gry-red-bm) R162
6-102-12 A& 1000 (1, 5% (brn-blk-red) R103, R128,
tf R134, R136,
R154
6-1001-12 2 1000 {1, 1% (brn-blk-blk-brn) R129, R131
6-1431-12 1 14300, 1% (bm-yel-org-brn) R107
6-222-12 1. 2200 (red-red-red) . R165-
6-2211-12 1 22100, 1% (red-red-brn-brn) R125
6-272-12 4 2700 Q) (red-viol-red) R141, R142,
R148, R157
6-332-12 2 3300 () (org-org-red) R135, R137
6-392-12 1 3900 (1 (org-wht-red) R145
6-472-12 2 4700 (yel-viol-red) R143, R155
6-4751-12 1 4750, 1% (yel-viol-grn-brn) R117
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HEATH QTY. DESCRIPTION CIRCUIT HEATH QTY. DESCRIPTION
Part No. Comp. No. Part No.
RESISTORS (Cont’'d) DIODES
6-562-12 1 5600 0 (gm-blu-red) R144 '
6-752-12 1 7500 Q2 (viol-grn-red) R152 o L e
6-103-12 2 10k (br-blk-org) R156, R161 S g ARN1%H i
6-123-12 1 12kQ (brn-red-org) R163 oo S
6-1432-12 2 14.3kQ, 1% (br-yel-org-red) R109, R111 g o 1N223;‘f’
6-183-12 1 18 k{2 (brn-gry-org) R114
6-273-12 2 27k (red-viol-org) R103, R146
6-333-12 1 33 kil (org-org-org) R121
6-473-12 1 47 ki) (yel-viol-org) R151
6-683-12 2 68kQ (blu-gry-org) R119, R168
6-753-12 3 75k (viol-grn-org) R122, R123,
R124
6-8062-12 3 80.6kQ, 1% (gry-blk-blu-red) R106, R116,
R118
6-104-12 2 100k (brn-blk-yel) R149, R158
6-474-12 1 470kQ (yel-viol-yel) R169
6-105-12 2 1MQ (bm-blk-grn) R127, R171
NON-TAPED PARTS
The following parts are not taped on strips.
- The key numbers correspond to the numbers
on the “Low-Voltage Circuit Board Parts Pic-
torial” (lllustration Booklet, Page 7.)
KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION
No. Part No. Comp.No. | No. PartNo.
H
RESISTORS, 10%, 5-WATT, WIRE-WOUND CAPACITORS (Cont'd.)
Bl  21-16 13 .01uF
Al 3-355 1 390 R105
Al 3165 1 1750 R104
Bl  21-765 1 .0033 uF (332
RESISTORS, 5%, 1/4-WATT (added) ' oo
6-122-12 1 12000 (brn-red-red) ~  R165 Electrolytic
6-152-12 1 1500 ) (brn-grn-red) R162
6-752-12 1 7500 Q2 (viol-grn-red) R167
6-823-12 1 82k (gry-red-org) R177 B2 25200 2 15
6-154-12 1 150 kQ (brn-gm-yel) R101 B3  25-880 11 10uFvertical
CAPACITORS B4  25-147 1 10 wF horizontal
B4 25-16 1 20pF
Ceramic B4  25-852 3 100 uF
BS 25-269 2 2000 uF
B1 2133 1 33pF C151 BS 25-895 2 2200 uF
B1  21-120 2 500pF C152,C153
Bl 21-26 1 .003pF C149 DIODE
56-48 1 BZT110A
Page 4 of 15

10-4360A/595-3239 & 595-3240
591-4425

- -

Heathkit

CIRCUIT
Comp. No.

D106

D122-D128
D117,D121
D107

D101-D105
D108-D116,
D118,D119

CIRCUIT
Comp. No.

C101-C105,
C118,C119,
C121,C122,
C129,C131,
C132,C133

C147

C106,C148
C123,C126,
C127,C128,
C134-C139,
C142
C113
c107
C108, C109,
C112
C124,C125
C157,C158

D129
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KEY HEATH QTY. DESCRIPTION

No. PartNo.

Other Capacitors

B6 27-191 1 .01 uF Mylar

B6 27-193 1 .047 pF Mylar

B7 27-188 8 .1 uF(.1K) polystyrene

B8 20-105 1 180 pF mica

B9 285 1 .22 pF phenolic (red-red-
gry-slvr)

B10 23-115 1 .1pF paper

CIRCUIT

Comp. No.

C145
Cin
C114,C115,
C116,C117,
C141,C143,
C146,C156
C154
Ci144

C155

TRANSISTORS-INTEGRATED CIRCUITS (IC’s)

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

1.
2.

D1
D1

D1

Part number.

Type number (On integrated circuits, this refers only to
the numbers and letters shown in bold print in the Parts
List. Disregard any other numbers or letters on the IC.

Part number and type number.
Part number with a type number other than the one

listed.

417-260
417-295

417-811

417-875
442-22

417-856
442-603
442-708
442-709

-

[ T N S R —y

2N4258A transistor
MPSL51 transistor

MPSLO1 transistor

2N3904 transistor
7411C

MJES979 transistor
78M05 IC

LM317

LM337

Q108
Q101, Q109,
Q112
Q102, Q103,
Q104, Q1086,
Q111,Q113
Q107
U102
Q105
U104
U101
U103, U105

KEY HEATH QTY. DESCRIPTION
No. Part No.
SOCKETS-PLUGS-PINS
E1 432-121 1 PCBpin
E2  432-825 1 Large 6-pin plug
E3  432-827 1 Large 4-pin plug
E4  432-829 2 Large 3-pin plug
E5  432-865 1 Small 3-hole socket
E6  432-866 32 Small spring connector
(1 extra)
E7 432-876 1 8-pinplug
E8  432-958 1 Small 10-hole socket
E9 432-970 1 Small 5-hole socket
E10 432-984 1 Small 10-pin right-angle plug
E11 432-1010 1 Small 15-hole sockst
E12 432-1130 1 Small 6-pin plug
E13 434-230 1 8-pin IC sockst
E14 438-55 3 Polarizing plug
HARDWARE
F1 250-1415 7 4-40 x 3/8" screw
F2  250-1428 1  6-32 x 1/4" screw
F3 2522 7  4-40 nut
F4  253-198 5 Nylon shoulder washer
F5 2549 7  #4 lockwasher
F6 25441 1  #6 lockwasher
MISCELLANEOUS
G1 10-1141 1 1000 {2 (1K) control
G1  10-1138 2 10 kf} control
G1  10-1142 1 100k control
G2 75-139 5 Transistor insulator
G3  204-2607 1 Heatsink
G4  255-63 1 2"spacer
G5 352-13 2. A Silicone grease
G6 3546 5 Cabletie
1 Tape Chart (2-Page)
PART FROM FINAL PACK
85-2882-1 1 Low-voltage power supply

circuit board (under
cabinet components)

CIRCUIT
Comp. No.

R166
R138, R164
R102
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STEP-BY-STEP ASSEMBLY

( ) Position the circuit board as
¢ shown.

1.

— 2:

In the following steps, you will install Bl s @ 3.
a bare wire at each of the 45 jumper (7)) mmm—— 4.
0——J]—o locations. Use the small @ 5.
bare wire and install each of the I @ 6.
jumpers as follows: L R ® 7.
8.

1. Make a 90° bend approximately
1/4" from one end of the wire.

2. Insert the 90° bend into one
hole at the jumper location and
dress the wire toward the other
hole. Grasp the wire with a pair
of long-nose pliers at this sec-
ond hole. Remove the wire
(still holding it with the pliers).
Make another 90° bend and cut
the wire.

LONG-NOSE
PLIERS

3. Install the wire and bend the
ends outward to hold it in
place.

4, After you have installed the
bare wires, turn the circuit
board over and solder the wires
to the foil. Then cut off the ex-
cess wire lengths.

Install a bare wire at each of the 45
numbered locations. Install them in the
numbered sequence and check off the
steps in the right-hand column.

{ ) Check and make sure none of the
bare jumper wires touch other
jumpers.

PICTORIAL 4-1
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START &

NOTE: In some of the following Picto-
rials, you will be working with either
the left half of the board or the right
half. In this Pictorial, you will be work-
ing with the left half.

NOTES:

1. Install diodes as stated in Detail
4-2A.

2. All resistors are 1/4-watt, 5%,
unless otherwise noted.

{ + ) R124: 75 k() (viol-grn-org).

[

() R123: 75 k{ (viol-grn-org).

( ) D101: 1IN2071 diode (#57-27).

( ) D105:1N2071 diode (#57-27).

7 -

{ ) D104:1N2071 diode (#57-27).

[

( ) D103: 1N2071 diode (#57-27).

( ) D102: 1N2071 diode (#57-27).

\

() R122: 75 k(2 (viol-grn-org).

[

() D109: 1N2071 diode (#57-27).

|

{ /) D108: 1N2071 diode (#57-27).

( +) D112: 1N2071 diode (#57-27).

\

(4 D111: 1N2071 diode (#57-27).

\

{ ) D113: 1N2071 diode (#57-27).

( *) D114: 1N2071 diode (#57-27).

(] D115: 1N2071 diode (#57-27).

( ) D116: 1N2071 diode (#57-27).

A A S A

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

[o] Ya Y% % 1 (INCHES) 2
| /8, 3/8 | 8/ 7/8 \ | ' l
nassanaanss iy - " T
0O 5 1 cwm 2 3 4 5

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

BANDED EXD

Detail 4-2A

{ ) D121: 1N191 diode (brn-wht-brn,

#56-26).

() R142: 2700 Q (red-viol-red).

() R143: 4700 } (vel-viol-red).

(] D122: 1N458 diode (#56-24).

{ /1 R135: 3300 2 (org-org-red).

() R137:3300 (2 (org-org-red).

( ) R134:1000 Q) (brn-blk-red).

R136: 1000 {2 (brn-blk-red).

D119: 1N2071 diode (#57-27).

.._.,

D118: 1N2071 diode (#57-27).

R127: 1 M{} (brn-blk-grn).

,__.

PICTORIAL 4-2

R128: 1000 {2 (brn-blk-red).

R129: 1000 2, 1% (brn-blk-blk-
brn).

R131; 1000 £, 1% (brn-blk-blk-
brn).

R132: 237 0, 1% (red-org-viol-
blk).

R133: 715 ), 1% (viol-brn-grn-
blk).

Solder the leads to the foil and cut
off the excess lead lengths.
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NOTE: In this Pictorial you will be

working with the right half of the board.
When vou install the diodes, be sure to
position the banded ends as shown.

() R167: 7500 {2 (viol-grn-red).

( ) R168: 68 k2 (blu-gry-org).

{ ) R1863:12 kQ (brn-red-org).

( ) D125: 1N458 diode (#56-24).

{ ) R165:1200 ) (brn-red-red).

(/) R171: 1IMQ (brn-blk-grn).

( ). D129: BZT110A diode (#56-48).

NOTE: Mount this diode on the
foil side of the board, making ab-
solutely certain to use the cor-
rect foil pads, and to position the
banded end as shown on the top
of the board.

() D127: 1N458 diode (#56-24).

{ ) D128: 1N458 diode (#56-24).

{ ) R169: 470 k{2 (yel-viol-yel).

{ ) R172:510 £ (grn-brn-brn).

() R103: 27 kQ (red-viol-org).

() R121:33 k() (org-org-org).

( ) D106: 1N5231B diode (#56-16).

() R107:1430, 1% (brn-yel-org-brn).

() R108: 39 {} (org-wht-blk).

{ +) R114: 18 k) (brn-gry-org).

[ /) R113:470 {1 (yel-viol-brn).

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

PICTORIAL 4-3

¥ These components are loose — not on the Taped Component

Chart.
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() R148:2700 (2 (red-viol-red).

(] R149: 100 kf (brn-blk-yel).

{ ) R152:7500 ) (viol-grn-red).

[ ) R154:1000 {2 (brn-blk-red).

() R176 2.2 Q! (red-red-gld).

() R153: 100 Q (brn-blk-brn).

] R147:47 0 (vel-viol-blk).

R156: 10 kf) (brn-blk-org).

{ ) R155: 4700 {2 (vel-viol-red).

() R119: 68 k() (blu-gry-org).

( ) R117: 4750 {2, 1% (vel-viol-grn-
brn).

() D107: 5V zener diode (#56-85).

R112: 715 ), 1% (viol-brn-grn-
blk).

() R111: 14.3 k), 1% (brn-yel-org-
red).

( ] R118: 80.6 k{1, 1% (gry-blk-blu-
red).

() R116: B0.6 k2, 1% (gry-blk-blu-
red).

() R109: 14.3 k2, 1% (brn-yel-org-
red).

( ) R106: 80.6 k€, 1% (gry-blk-blu-
red).

() R115:2.7 ) (red-viol-gld).

() Solder the leads to the foil and cut
off the excess lead lengths.
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NOTE: In this Pictorial you will be
working with the right half of the board.
When you install the diodes, be sure to
position the banded ends as shown.

() R141:2700 Q (red-viol-red).

(") R139: 100 Q (brn-blk-brn).

() R144: 5600 €2 {grn-blu-red).

{ /] R174:2.2Q (red-red-gld).

{ ) R175:2.2 Q (red-red-gld).

( ) C144: .22 pF (red-red-gry-slvr).

( 1)'R151: 47 kQ (yel-viol-org).

() R161:10 k€ (brn-blk-org).

) R145:3900.Q2 (org-wht-red).

R162: 820 ) (gry-red-brn).
[ ') f<po lg‘alb_l ﬁgrl-g:g

( o R101: 27 O (red-viol-org),
1$0  BRr N Yeil

( 'j. D117: 1N191 diode (brn-wht-brn,
#56-26).

(1/] R126:200 2, 1% (red-blk-blk-blk).

{ ) R125:2210, 1% (red-red-brn-brn).

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

\/ MUF{L - 7 e

/?/(L gl c'f

PICTORIAL 4-4
/'éhm < ’)Dﬁ'){ - ‘—M‘ <
Cﬁ'u 24 m;:/{ Q [ M:f.

4 '(‘.J el

) D123: 1N458 diode (#56-24).

( »-!".R14ﬁ: 27 k{1 (red-viol-org).

] R157: 2700 0 (red-viol-red).

) D124: 1N458 diode (#56-24).

) R159: 470 () (yel-viol-brn).

“] R158: 100 k{2 (brn-blk-yel).

(1) D126: 1N458 diode (#56-24).

Solder the leads to the foil and cut
off the excess lead lengths.
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NOTE: When you install each of the fol-
lowing 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 any ex-
cess lead lengths.

FLAT

4 .

1/8"

FLAT

() Q107: 2N3904 (#417-875).

() @108: 2N4258A (#417-260).

() Q111: MPSLO1 (#417-811).

(1) Q109: MPSL51 (#417-295).

() Q112: MPSL51 (#417-295).

( ) Q113: MPSLO1 (#417-811).

Refer to Figure 1 (Illustration Booklet,
Page 1) when you install the following
IC socket and IC.

(') 8-pinIC socket.

[+ ) U102: 741 IC (#442-22).

PICTORIAL 4-5

CONTINUE o I

(* J Install the PCB pin at G and solder
it to the foil.

NOTE: As you install each of the fol-
lowing components, solder the leads to
the foil and cut off the excess lead
lengths:

(] R138:10 k(! control.

(\ ) R164: 10 k{2 control.

(] R166: 1000 £} (1K) control.

( ) R102: 100 k(2 control.

() Q104: MPSLO1 (#417-811).

(/) Q103: MPSLO1 (#417-811).

(A Q101: MPSL51 (#417-295).

{ ) Qi02: MPSLO1 (#417-811).

() Q106: MPSLO1 (#417-811).
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NOTE: In this Pictorial you will be
working with the left side of the board.

(. ) C117: .1 pF (.1 k) polystyrene.

( ] C116: .1 uF (.1 k) polystyrene. hﬂ%_ : | | | I ] EE
Tl
() C115: .1 uF (.1 k) polystyrene. Cll | | | | I : m—
: 5 ———= B e | NOTE: Before you install an electrolyt-
(1] C101: .01 uF ceramic. \\%j = ' | [ ic capacitor, note the position of the
\ | l ' identified (+ or —) lead. Be sure you
() €105: .01 pF ceramic. ~L_ —_—— connect the positive (+) lead to the
] - positive (+) marked point on the cir-
[ ) C104: .01 pF ceramic. L____L_- + I cuit board.
= WRONG RIGHT
(, ) €C103: .01 puF ceramic. \ NEGATIVE ()
ales - @" MARK
[ ) C102: .01 wF ceramic. I o
= \ i 5 @ WPOSITIVE (+)
[ ) C114: .1 pF (.1 k) polystyrene. __,@' MARK
(] C119: .01 pF ceramic. ——— =i ! POSITIVE(+)
MA RK
( 1) C118: .01 pF ceramic. “ POSITIVE(+)
[ «) C122: .01 uF ceramic. = =
o

() Ci21:.01 pF ceramic.

() €129: .01 pF ceramic.

( +) C131:.01 pF ceramic.

( «) C132: .01 pF ceramic.

rd

( ) €138:.01 pF ceramic.

Lol 2 2

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

NEGATIVE (-)
MARK

PICTORIAL 4-6

(] C106: 1.5 uF electrolytic.

( «.) C136: 10 pF vertical electrolytic.

() €137: 10 pF vertical electrolytic.

( ] C134:10 uF vertical electrolytic.

{ *) €135: 10 pF vertical electrolytic.

(.1 Solder the leads to the foil and cut
off the excess lead lengths.
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: 1.5 pF electrolytic.

: 10 uF vertical electrolytic.

NOTE: In this Pictorial you will be
working with the right side of the
board.

1.1 wF (.1 k) polystyrene.

: 3300 (332) ceramic.

[ ) C141:.1 uF (.1 k) polystyrene. :3.3 pF ceramic.

{ ') C138:10 pF vertical electrolytic. :.003 pF ceramic.

( ) C139: 10 pF vertical electrolytic. C153: 500 pF ceramic.

(+ ) C145: .01 pF Mylar. i C152: 500 pF ceramic.

{ ) C146: .1 pF (.1 k) polystyrene. C154: 180 pF mica.

NOTE: When you install the next two
resistors, position them 1/4” away from

the board.

C156: .1 uF (.1 k) polystyrene.

C111: .047 (.047 k) Mylar.

[ «) R105: 39 Q, 5-watt, wire-wound. C113: 10 pF horizontal electro-

lytic.

[ ) R104: 175 ), 5-watt, wire-wound.

Solder the leads to the foil and cut

off the excess lead lengths.

() C128:10 uF vertical e]ecqutrtic,

() C126:10 uF vertical electrolytic.

() C127:10 uF vertical electrolytic.

() C123: 10 puF vertical electrolytic.

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

PICTORIAL 4-7
O v w 34 1 (INCHES) 2 3 4 5 6 7
B Tl oW PO CVE VPR SHPURN R RS0 (PO S SN IV, ISPURN R IO, L SOV N/ SV O TI) SO (S
s R FRMTLNS SR SO RN AN N F M [ N S '] FRL N (R [t o o) s e P ;e e ) e o e
0O 5% 1 (cwmy 2 3 4 s & 7 ] ° 10 1" 12 13 14 15 18 17
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( ) Locate the small 10-pin right
angle plug. Pull out and discard
pin 9.

{ ~) P101: Position the plug as shown
and install it. Solder the pins to
the feil.

\

( ) Locate the small 6-pin plug. Pull
out and discard pin 5.

() P111: Position the plug as shown
and install it. Then solder the pins
to the foil.

NOTE: When you install the remaining
plugs, position the tab side over the
double line on the board. Then solder
the pins to the foil.

( ) P102: Large 6-pin plug.

{ ) P103: Large 3-pin plug.

( 4 P105: 8-pin plug,

( ¥) P106: Large 3-pin plug.

/
( .f P104: Large 4-pin plug.

AR

PICTORIAL 4-8
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[START @

NOTE: In this Pictorial you will be
working with the lower half of the
board.

() C109: 100 pF electrolytic.

() C108: 100 wF electrolytic.

. 3

() €112: 100 pF electrolytic.

_fe

() C107: 20 pF electrolytic. NOTE:
Mount this component as far to
theright as possible.

(') C125: 2000 pF electrolytic.

() €124:2000 pF electrolytic.

( ) €158:2200 pF electrolytic.

() €157: 2200 wF electrolytic.

( +) C155: .1 uF paper. Install this ca-
pacitor vertically with the banded
end up as shown.

s

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

PICTORIAL 4-9
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sl U108
LM337
U103 LM317 (§442-709)
LM337 (3442-708)
i (#442-709) i
NUT®\ =
1 X ©
LOCKWASHER
BRACKET

INSET

APPLY

GREASE

/ a )
s \ (#442-603)
Q105
MmIEs979 | @
($417-856) /‘ \@

78M05

v

SHOULDER i

SCREW

Detail 4-10A

Refer to Pictorial 4-10 (Illustration Booklet, Page 8)
for the following steps.

WARNING: The silicone grease you will use in the
following step(s) helps transfer heat from the transis-
tor to the heat sink. The grease is not caustic, but
make sure you do not get it into your eyes, ears,
nose, mouth, or on your clothing. Always wash your
hands after you use the grease. Keep this and all
chemicals out of the reach of children.

Refer to Detail 4-10A for the next seven steps.

Position the heat sink as shown in the De-
tail.

>, B

(1 )2

Refer to the inset drawing and open the
container of silicone grease. Apply a layer
of grease to both sides of a transistor in-
sulator. Place the insulator on the heat sink
at Q105.

() 3. Q105: Mount the MJE5979 transistor
(#417-856) on the heat sink with a 4-40 x
3/8" screw, shoulder washer, #4 lockwash-
er, and 4-40 nut. Be sure the shoulder of
the washer seats in the hole in the transis-
tor. Do not tighten the hardware securely
at this time.

Mount the following IC’s on the heat sink, using the
same method as you did with the transistor.

() 4 U103:LM337 (#442-709).
() 5. U101:LM317 (#442-708).
(] 6. U105:LM337 (#442-709).
(.4 7. U104: 78MO05 (#442-603).

( ) Position the circuit board as shown in Pictorial
4-10 and mount the heat sink as follows.

: Line up the transistor and IC leads with their
proper holes in the board and insert them.

2. Fasten the heat sink with 4-40 x 3/8" screws,
#4 lockwashers, and 4-40 nuts.

3. Solder the transistor and IC leads to the foil
and cut off the excess lengths.

4, Tighten the transistor and IC hardware.

NOTE: Save the remaining silicone grease for use
later.
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§ 6-32 x 1/4" SCREW

Detail 4-10B

(¥) Refer to Detail 4-10B and mount the 2" spacer
on the board near capacitor C155. Use a 6-32
X 1/4" screw and a #6 lockwasher. Then in-
stall a cable tie around the spacer and
capacitor as shown in the inset drawing.

Secure the four indicated capacitors (C107,
C108, C109, C112) to the circuit board with
cable ties as shown in Pictorial 4-10.

Prepare the following wires:

6" white

6" large orange

6" large red

6" white-yellow (save the remainder)
6" white-brown

6" white-red

Connect one end of each wire to the circuit board
in the following steps. Solder the wires to the foil
and cut off the excess wire ends.

() White wire in hole A.

() Large orange wire in hole B.

PREPARE EACH END AS SHOWN

e gn -
3/4" 3/4"
w2 =
ey 1/8"

HH
SHIELD v’ Mg

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

COMB OUT THE SHIELD WIRES AND TWIST THEM TIGHTLY
TOGETHER, REMOVE 1/8" OF THE INNER INSULATION.
APPLY A SMALL AMOUNT OF SOLDER TO THE END OF THE
SHIELD WIRES AND THE INNER LEAD. USE ONLY ENOUGH

HEAT FOR THE SOLDER TO FLOW.
P = y'i/

\{'
PN

Detail 4-10C

(/) Largered wire in hole C.
( ']/ White-yellow wire in hole D.

White-brown wire in hole E.

0

(') White-red wire in hole F.

Refer to Detail 4-10C and prepare both ends
of a 9" RG-174/U (braid) shielded cable as
shown. Set this cable aside temporarily.

NOTE: After you prepare the next three cables, set
them aside temporarily.

0O % % % 1 (INCHES) 2 3

T S I T | N 00 | [
e ——— =
0 % 1 (™) 2 3 4 5 ® 7 8
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Refer to Detail 4-10D (Illustration Booklet, Page 9)
for the following steps.

Refer to Part A of Detail 4-10D for the next two steps.
(14 Locate the 17", 5-wire flat cable.

(. ) Cut off a 7" length and prepare both ends as
shown. Cut the brown wire from one end as
shown.

Refer to Part B of Detail 4-10D for the next four steps.
() Locate the 8", 17-wire flat cable.

( ) Cut the cable to make a 3-1/2" and a 4-1/2"
length.

() Separate the end of the 3-1/2" cable between
the white and black wires and pull the cables
apart. Set aside the indicated section.

(1) Prepare'both ends of the 10-wire cable and cut
off the black and orange wires from one end.

Refer to Part C of Detail 4-10D for the next two steps.

( ) Separate the end of the 4-1/2" cable between
the green and yellow wires. Pull the blue and
green wires from the cable and discard them.

(/) Prepare both ends of the 15-wire cable.

Refer to Part D of Detail 4-10D for the following
steps.

() Crimp and solder small spring connectors on
the end of the 7", 5-wire cable that has the
brown lead cut off. See inset #1.

(.4 Crimp and solder small spring connectors on
the end of the 3-1/2” 10-wire cable that has
the black and orange wires cut off.

() Crimp and solder small spring connectors on
one end (either end) of the 4-1/2" 15-wire
cable.

( )" Crimp and solder small spring connectors on
both ends of the 9” shielded cable.

In the following steps, you will insert the connectors
of each cable into sockets. Be sure to position the
sockets with the slotted side up and the connectors
with the small latching tab up when you insert them.
See inset #2.

5-WIRE CABLE:
( ] Locate the small 5-hole socket.
( .) Yellow wire in hole 1.
() Orange wire in hole 2.
() Redwirein hole 3.
NOTE: Hole 4 is unused.
( ) Black wire in hole 5.

( ) Insert a polarizing plug in hole 4 of the
socket.

10-WIRE CABLE:
(.4 Locate the small 10-hole socket.
NOTE: Do not install a wire in hole 1.
() Brown wire in hole 2.
() Red wirein hole 3.
( /) Nowirein hole 4.
( ) Yellow wirein hole 5.
( -/1 Green wire in hole 6.
(~ f Blue wire in hole 7.
() Violet wire in hole 8.
(¥ . Gray wire in hole 9.

()" White wire in hole 10.
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In the next two steps, you will insert the connectors
at either end of the 9” shielded cable in the remain-
ing holes of the small 10-hole socket.

(*) Innerleadin hole1.

(1) Shield lead in hole 4.

() Inserta polarizing plug in hole 9 of the 10-hole
socket.

Insert the other end of the shielded cable into a small
3-hole socket as follows:

(“) Shield lead in hole 1.
() Innerlead inhole 2.

( ) Hole 3isunused.

15-WIRE CABLE:
( ) Locate the small 15-hole socket.
Install the connectors on the 15-wire cable in the
following steps. Be sure to perform these steps just
as you did in'the previous steps.

( ) Black wirein hole 1.

() Brown wire in hole 2.

( ) Red wire in hole 3.

( ) Orange wire in hole 4.

() Yellow wirein hole 5.

() Green wire in hole 6.

( ) Blue wirein hole 7.

(+) Violet wire in hole 8.

() Gray wire in hole 9.

() White wire in hole 10.

(<) Black wire in hole 11.

() Brown wire in hole 12.

(*) Red wirein hole 13.
() Orange wirein hole 14.
( ) Yellow wirein hole 15.

() Insert a polarizing plug in hole 6 of the
socket.

Refer to Pictorial 4-10 (Illustration Booklet, Page 8)
for the following steps.

Connect the other end of these prepared cables to
the low voltage power supply circuit board in the
following steps. Solder each lead to the foil and cut
off the excess lead lengths.
5-WIRE CABLE AT P110:

(/) Position the circuit board as shown.

( 4 Black wire in hole 1.

() Brown wire in hole 2.

() Red wire in hole 3.

() Orange wire in hole 4.

() Yellow wire in hole 5.
10-WIRE CABLE AT P109:

() Black wirein hole 1.

() Brown wire in hole 2.

() Redwirein hole 3.

() Orange wire in hole 4.

( ) Yellow wire in hole 5.

() Green wirein hole 6.

() Blue wirein hole 7.

(. ) Violet wire in hole 8.

( ) Gray wire in hole 9.

() White wire in hole 10.
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15-WIRE CABLE:
(At P107)
( ) Black wire in hole 1.
( ) Brown wire in hole 2.
( ) Red wirein hole 3.
( ) Orange wire in hole 4.
( ) Yellow wirein hole 5.
( ) Greenwirein hole 6.
( ) Bluewirein hole 7.
( ) Violet wire in hole 8.
( ) Gray wire in hole 9.
( ) White wire in hole 10.
(AtP108)
() Black wire in hole 1.
( ) Brown wire in hole 2.
( ) Redwireinhole 3.
( ) Orange wire in hole 4.

( ) Yellow wire in hole 5.

Refer to Detail 4-10E for the following steps.

() Cutthe leads of an 82 k() (gry-red-org) resistor
to 1/2". Form a small hook in each lead as
shown.

( ) Prepare both ends of a white-green wire, Form
a small hook in one wire end.

() Crimp together the hook in the wire-end and
one end of the resistor (S-1).

() Cut a 1-1/2" piece of small heat-shrinkable
sleeving. Slide this over the resistor and wire
assembly so the hook on the other resistor end
is just exposed.

( ) With a match, or other source of heat, shrink
the sleeving over the resistor.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions.

() Unsoldered connections.

( ) Poorsolder connections.

( ) Solder bridges between foil patterns.

( ) Protruding leads which could touch together.

( ) Transistors for the proper type and installa-
tion.

( ) Electrolytic capacitors for the correct position
of the positive (+) mark or minus (—) mark.

( ) Diodes for the proper type and correct position
of the banded end.

( ) IC’s for the proper type and installation.

NOTE: There are some unused holes on the circuit
board.

( ) R177: Refer to Pictorial 4-10 and connect the
hook on the 82 k() resistor to the top lead of
capacitor C155 as shown (S-1). The free end
of the white-green wire will be connected
later.

1/2"

”2'_1-.@5;;;')3“'*321(11 RESISTOR

_.|”2_|-_ WHT-GRN WIRE —-|”2.l-—
EQmD=3
K CRIMP TOGETHER

AND SOLDER

1-1/2" HEAT
SHRINKABLE SLEEVING

HEAT WITH MATCH
OR LIGHTER

Detail 4-10E

Page 10 of 15
10-4360A/595-3239 & 595-3240
591-4425
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VERTICAL PREAMP CIRCUIT BOARD

PARTS LIST

Open Pack #5 and check each part against the fol-
lowing list. Do not remove components that are sup-
plied on a tape from the tape until you use them
in a step. Return any part that is packed in an indi-
vidual envelope, with the part number on it, back
to the envelope after you identify it until that part
is called for in a step. Do not throw away any pack-
ing material until all of the parts are accounted for.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form fur-
nished with thiskit. 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.”

TAPED COMPONENTS

Refer directly to the “Taped Component
Chart (Pack #5)." Follow the instructions at
the top of that chart to check the following

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

NOTE: The following resistors are rated at 1/4-watt and have
a tolerance of 5% unless otherwise stated. A 5% tolerance
is indicated by a fourth color band of gold. 1% is indicated
by a brown fifth color band. 1/4% is indicated by a blue
fifth color band.

6-229-12 17 2.2 Q (red-red-gld) R404, R481,
R484, R504,
R581, R584,
R611, R672,
R673, R675,
R676, R677,
R678, R679,
R681, R683,
R684

R401, R501,
R405, R505

6-519-12 4 5.14)(grn-brn-gld)

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS (Cont'd.)
6-2009-12 20 (2, 1% (red-blk-blk-gid) R413, R513
6-220-12 1 221} (red-red-blk) R410
6-270-12 27 0 (red-viol-blk) R409, R509,
R510
6-330-12 2 331 (org-org-blk) R426, R526
6-390-12 8 3911 (org-wht-blk) R403, R408,
R487, R482,
R503, R5086,
R582, R587
6-4759-12 8 47.5(), 1% (yel-viol-grn-gld) R464, R465,
R475, R564,
R565, R575,
R664, R665
6-510-12 2 514 (gm-brn-blk) R437, R537
6-5119-12 7 51.10, 1% (grn-brn-brn-gid) R471, R472,
R571, R572,
R649, R651,

R662
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HEATH QTY. DESCRIPTION CIRCUIT HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. Part No. Comp. No.
RESISTORS (Cont'd.) RESISTORS (Cont'd.)
6-680-12 4 681 (blu-gry-blk) R427, R493, 6-332-12 3 3300 (org-org-red) R457, R557,
R527, R593 R657
6-8069-12 2 80.61, 1% (gry-blk-blu-gld) R467, R567 6-362-12 6 3600 (1 (org-blu-red) R625, R626,
6-8669-12 2 86.60,1% (gry-blu-blu-gid) R605, R606 R627, R628,
6-101-12 4 1001}, 5% (brn-blk-brn) R495, R555, R629, R631
R595, R695 6-3831-12 2 38301}, 1% (org-gry-org-brn) R448, R548
6-1000-12 4 1001}, 1% (brn-blk-blk-blk)  R435, R447, 6-392-12 6 3900 (1 (org-wht-red) RE616, R617,
R535, R547 R618, R619,
6-121-12 3 1201 (brn-red-brn) R491, R591, R621, R624
R607 6-472-12 8 4700 (1 (yel-viol-red) R456, R556,
6-2000-12 4 200(), 1% (red-blk-blk-blk)  R485, R486, R635, R632,
R585, R586 R633, R634,
6-241-12 4 2401 (red-yel-brn) R449, R451, R636, R656
R549, R551 6-752-12 3 7500 1} (viol-grn-red) R429, R529,
6-3010-12 5 3011}, 1% (org-blk-brn-blk)  R458, R558, R696
R559, R561, 6-912-12 1 9100 2 (wht-brn-red) R609
R658 6-103-12 2 10k, 5% (brn-blk-org) R494, R594
6-3160-12 2 3161, 1% (org-brn-blu-blk)  R603, R604 6-1002-12 2 10k, 1% (brn-blk-blk-red)  R499, R599
6-331-12 6 3301, 5% (org-org-brn) R612, R613, 6-153-12 2 15kfl (brn-grn-org) R442, R542
R614, R615, 6-104-12 2 100 k(1 (brn-blk-yel) R432, R532
R622, R623 6-4123-12 2 412Kk, 1% (yel-brn-red-org) R433, R533
6-3320-12 4 33211, 1% (org-org-red-blk) , R461, 6-4533-12 2 453 k(}, 1% (yel-grn-org-org) R423, R523
_B659, R661 6-5003-12 6 500k, 1% (gr-blk-blk-org) R416, R417,
6-361-12 6 360 (2 (org-blu-brn) R468, R469, R418, R516,
R568, R569, R517, R518
R668, R669 6-105-12 2 1M1, 5% (brn-blk-grn) R402, R502
6-391-12 4 390 (2 (org-wht-brn) R476, R478, 6-1004-12 2 1M}, 1% (brn-blk-blk-yel) R415, R515
R576, R578
6-4320-12 4 43210), 1% (yel-org-red-blk) R479, R483,
R579, R583 DIODES
6-471-12 2 4701 (yel-viol-brn) R425, R525
6-5360-12 4 53611, 1% (grn-org-blu-blk) R462, R562, 56-31 2 PS18775 D402, D502
R601, R602 56-56 2 1N4149 D403, D503
6-561-12 2 560 02 (grn-blu-brn) R492, R592 56-67 2  1N4740A D404, D504
6-7500-12 4 7500, 1% (viol-grn-blk-blk)  R473, R474,
R573, R574
6-7680-12 2 7681), 1% (viol-blu-gry-blk) R438, R538
6-8250-12 3 8251}, 1% (gry-red-grn-blk)  R466, R566, CAPACITORS
R666
6-8450-12 2 845(), 1% (gry-yel-grn-blk)  R693, R694 21-763 2 330pF (331) glass C434, C534
6-102-12 5 1000 Q (br-blk-red) R496, R498, 21-769 19 .01 pF (103) glass C414, C415,
R596, R598, C416, C424,
R608 C436, C514,
6-1301-12 2 13001}, 1% (brm-org-blk-brn) R424, R524 C515, C516,
6-2001-12 10 2000 {1, 1% (red-blk-blk-brn) R431, R443, C524, C525,
R444, R445, C536, C603,
R446, R531, C604, C605,
R543, R544, C606, C607,
R545, R546 C608, C609,
6-222-12 2 2200 Q (red-red-red) R428, R528 C624
6-272-12 4 2700 1 (red-viol-red) R452, R454, 21-762 2 .1uF(104)glass C431, C531

R552, R554
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NON-TAPED PARTS

The following parts are not taped on strips.
The key numbers correspond to the numbers
on the “Vertical Preamp Circuit Board Parts
Pictorial” (lllustration Booklet, Page 10).

KEY HEATH QTY. DESCRIPTION

No. Part No.

RESISTORS

Precision

Al 2-774-12 2 10.1 k{1, 1/4% (brn-blk-
brn-red)

Al 2-773-12 2 111k, 1/4% (brn-brn-
brn-org)

Al 2-771-12 2 900k, 1/4% (wht-blk-
blk-org)

Al 2-772-12 2 990 k(}, 1/4% (wht-wht-
blk-org)

Other Resistors

A2 1-139 4 100 M1}, 1/2-watt, 5%
(brn-blk-viol)

A3 9127 2 400 Q) resistor pack

CAPACITORS

Ceramic

B1 21-764 2 43pF

B1 21-157 2 S5pF

B1 21-3 6 10pF

B1  21-111 2 15pF(15K)

B1 21-155 2 33pF

B1 21-167 4 39pF

B1 21-738 2 68 pF(680)
(small rectangular)

B1 21-75 2 100 pF (100k) (JK100)

B1  21-766 2 330pF (331)

B1 21171 4 680 pF (round)

B1 21-43 6 .001 pF

B1  21-31 2 .02uF

CIRCUIT
Comp. No.

R412, R512
R408, R508
R407, R507

R411, R511

R421, R434,
R521, R534
R488, R588

C412,C512
C435, C535
C423, C523,
C533, C601,
C602, C631
C405, C505
C422,C522
C427,C432,
C527,C532
C417 C517

C418,C518
C408, C508
C419, C421,
C519, C521
C411,C428,
C429, C511,
C528, C529
C401, C501

KEY HEATH  QTY. DESCRIPTION
No. PartNo.

Electrolytic

B2 25-880 13 10pF

B2 25-915 2 47pF

B2 25-885 4 100 uF
Trimmer Capacitors

B3 31-83 6 2-6 pF (red dot)

B3 31-7M 4 3.2-18 pF (blue dot)
B3 31-85 2 5-25pF (brown dot)

CIRCUIT
Comp. No.

C612, C613,
C615, C616,
C617, C618,
C619, C621,
C623, C625,
C627,C628,
C629

C413,C513
C611,C614,
C622, C626

C402, C404,
C407, C502,
C504, C507
C406, C426,
C506, C526
R403, R503

TRANSISTORS-INTEGRATED CIRCUITS (IC’s)

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

1. Part number.

2. Type number (On integrated circuits, this refers only to
the numbers and letters shown in bold print in the Parts
List. Disregard any other numbers or letters on the IC.)

3. Part number and type number.

4. Part number with a type number other than the one

listed.
C1  417-154
C2 417-293
C2  417-801
C2 417-828
C2 417-854
C2 417-874

B

L R

2N2369 transistor
2N5770 transistor

MPSAZ20 transistor

E304 transistor (selected)
SF50077 diode

2N3906 transistor

Q601, Q602
Q402, Q502,
Q606, Q607
Q603

Q401, Q501

D401, D501

Q404, Q504
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KEY HEATH
No. PartNo.

QTY. DESCRIPTION

TRANSISTORS-IC’s (Cont'c)

C2  417-887 8 MPSH10 transistor
~
§ c2 417-917 8 MPSHB81 transistor
Y
U C2  417-931 2 PN4858 transistor
C3 417975 2 (CA3127 transistor module
% C3 417-978 3 CAB3102 transistor module
~ C3 442-759 2 LF41INIC
} C3  443-22 1 SN7#1211C
) C3 443-728 1 SN74LS00IC
N c3 443780 1 SN74LS08IC
& C3 443-829 2 SN74LS76IC
Q
L CONTROLS-SWITCHES
v
5 D1 10-1173 3 501} control
™ D1 10-1139 1 1000 control
\ D1 10-1140 2 500 (2 control
D1 10-1137113% 2 2000 0 (2K) control
D1 10-1132 2 10k control
! D1 10-1142 6 100 k{2 control
i D2 10-1186 2 20001 (2K) control
,‘3 D3 61-51 2 Toggle switch w/hardware
E D4  64-896 1 Pushbutton switch assembly
& é D5 63-1388 2 Rotary switch assembly
N

SOCKETS-PLUGS-CONNECTORS

E1  432-758
E2  432-817
E3  432-855
E4  432-866
E5  432-903
E6  432-1304
E7  434-230
E7  434-298
E7  434-299
E8  438-55

BNC connector w/hardware
4-hole plug with ears
Female connector pins
(1 extra)

8  Small spring connector
(2 extra)

10-pin plug

Small 7-hole socket
8-pin IC socket

14-pin IC socket

16-pin IC socket
Polarizing plug

@ N N

- BN - -

CIRCUIT
Comp. No.

Q403, Q406,
Q407, Q503,
Q506, Q507,
Q508, Q509
Q412, Q413,
Q414,Q415,
Q512, Q513,
Q514, Q515
Q416, Q516
Q405, Q505
Q411, Q511,
Q611

U401, U501
us0s

uso1

uso4
ue02, Us03

R439, R539,
R589

R663

R477, R577
R463, R563
R497, R597
R414, R422,
R441,R514,
R522, R541
R453, R553
SW401, SW501
SW601
SW402/R436
SW502/R536

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

F1 250-1347 2  4-40 x 1/8" allen setscrew

F1 250-1282 4 6-32 < 1/8" allen setscrew

F2  252-39 2 1/4"nut

F3  252-7 2  Control nut

F4 254-14 2 1/4"lockwasher

F5  259-12 2 1/4"solder lug

F6  259-27 2 BNC solder lug

F7  259-10 2 Control solder lug

KNOBS

G1  462-1108 2 Knob (red inlay)

G2  462-1106 2 Knob (gray inlay)

G3  462-1110 2 Plain knob

MISCELLANEOUS

H1  45.73 7 2.2 pH choke (red-red- L601-L607

gld-sivr)
74-4 2 Roll of black tape

H2  203-2119 1 Frontpanel

H3  206-1435 1 Shield

H4  475-16 6 Ferrite bead

H5  490-14 1 .062" allen wrench

H6  490-23 1 .049" allen wrench

H7  490-111 1 IClifter

H8  490-168 1 1/4"-5/16" wrench

1 Tape Chart (2-Page)
PART FROM FINAL PACK
85-2900-1 1 Vertical preamp circuit board



| R585: 200 ), 1% (red-blk-blk-blk).

. ¥ () Rs84:2.2 O (red-red-gld).

2 1 J R579: 432, 1% (vel-org-red-blk].
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STEP-BY-STEP ASSEMBLY

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

NOTE: Because of its large size, only a
part of the circuit board is shown. The
shaded area in the identification draw-
ing at the top of the page indicates the
area you are assembling. Refer to this
drawing first on each Pictorial before
vou begin the assembly.

PART
NUMBER

IDENTIFICATION
DRAWING

NOTE: All resistors are 5% unless
specified otherwise.

( ~) C609: .01 uF (103) glass ceramic.

{ ) L603: 2.2 uH choke (red-red-gld-
slvr, #45-73).

() L602: 2.2 uH choke (red-red-gld-
slvr, #45-?3},

L ] R673: 2.2 Q) (red-red-gld).

[ R657: 3300 £ (org-org-red). ' Q‘\' DI

( /) C624:.01 pF (103) glass ceramic.

A ) R586: 200 2, 1% (red-blk-blk-blk).

j [ ) R587: 39 () (org-wht-blk).

/{)) R583:432 (1, 1% (vel-org-red-blk].

AN R581: 2.2 () (red-red-gld).

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

0
= s SRR =i iy |
[ ) C608:.01 uF (103) glass ceramic.

(+ ) L601: 2.2 uH choke (red-red-gld-
SIVEL #45-73).

//% [ +) L604: 2.2 pH choke (red-red-gld-
slvr, #45-73).
O

(+7) R675: 2.2 O (red-red-gld).

() R656: 4700 {2 (vel-viol-red).

[ ) R661:332 ), 1% (org-org-red-blk).

[ ) R651: 51.1 £, 1% (grn-brn-brn-
gld).

/ ¥ R695: 100 © (brn-blk-brn).

4 (;{649: 51.1 €, 1% (grn-brn-brn-
gld).

(') R578:390 Q) (org-wht-brn).

7
[ .4 R582:39 (] (org-wht-blk].
%

( &) R578: 390 2 (org-wht-brn).

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

PICTORIAL 5-1
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START @

(= C606: .01 uF (103) glass ceramic.

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

(

J R696: 7500 (2 (viol-grn-red).

(

L) 11;505: 2.2 pH choke (red-red-gld-

slvr, #45-73).

PART
NUMBER

IDENTIFICATION
DRAWING

(

L ]'.IRE;_ZB: 3600 () (org-blu-red).

(

| R626: 3600 (2 (org-blu-red).

(| )'L606: 2.2 uH choke (red-red-gld-

slvr, #45-73).

[

) R666: 8250, 1% (gry-red-grn-blk).

[

) R658: 301 €2, 1% (org-blk-brn-blk).

(

) R669: 360 () (org-blu-brn).

[ \

) R659: 332 ), 1% (org-org-red-blk).

[ »

) R662:.51.1 2, 1% (grn-brn-brn-

gld).

(

) R572: 51.1 Q, 1% (grn-bro-brn-
gld).

(

/) R_gﬁﬁ: 8250, 1% (gry-red-grn-blk).

y

JF.R574: 750 Q, 1% (violsgrn-blk-

blk).

(

JR575: 47.5 0, 1% (yel-viol-grn-
gld).

[ ,]' R569: 360 () (org-blu-brn).

(¥) R564: 47,5 O, 1% (yel-viol-grn-

gld).

(

) R571: 51.1 Q, 1% (grn-brn-brn-
gld).

(

-]-R5?13: 750 {1, 1% (viol-grn-blk-

blk).

(

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

PICTORIAL 5-2

-mf/ ( |
== () R635:4700 () (vel-viol-red).
( =) R625: 3600 O (org-blu-red).

/]
[ “] R628: 3600 () (org-blu-red).

CONTINUE O

[ ] R636:4700 ( (yel-viol-red).

) R633: 4700 (1 (yel-viol-red)

[ ) R627: 3600 (2 (org-blu-red).

[ +) R631:3600 ) (org-blu-red).

(/) R621:3900 Q (org-wht-red).

( ) R624: 3900 0 (org-wht-red).

[ ) R664: 47.5 2, 1% (yel-viol-grn-
gld). NOTE: The circuit board may
be screened “R661."

( IR665: 47.5 Q, 1% (vel-viol-grn-

gld).

S

() R565: 47.5 O, 1% (vel-viol-grn-
gld).

(L9:R567: 80.6 ©, 1% (gry-blk-blu-
gld).

() ©534:330 pF (331) glass ceramic.

(4gfSolder 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.

IDENTIFICATION
DRAWING

P oon

() CB05:.01 wF (103) glass ceramic. —m_\ (
-

[ 1) C607: .01 pF [103) glass ceramic.

R634: 4700 (1 (vel-viol-red).

R632: 4700 £ (vel-viol-red).

() R617:3900  {org-wht-red). P~ R672: 2.2 () (red-red-gld).

R613: 330 (1 (org-arg-brn).

() R616:3900Q (org-wht-red).

ra
g
S

|
:

( ) R619: 3900 () (org-whi-red). R612: 330 ) (org-org-brn).

(] R618: 3900 Q (org-wht-red).

R615: 330 £ (org-org-brn).

R623: 330 £} (org-org=hrn).

R614: 330 Q) (org-org-brn).

tid Raug:gmun{»\rhl-lsfﬁ»ggcil. (. ) R622:330 O (org-org-brn).
T N
(') R611: 2.2 () (red-red-gld). ( 1) R693: 845 0, 19%(gry-yel-grn-blk).
b N\

(-] R694: 845 Q, 1% (gry-velgrn-blk). R608: 1000 Q (brn-blk-red).

() R606: 86.6 Q, 1% (gry-blu-blu-
gld).

{ ) R607: 120 1 (brn-red-brn).

g1 S: () R476: 390 Q (org-wht-brn).
(1) R668: 360 2 (org-blu-brn). =

() R605: 86.6 £, 1% (gry-blu-blu-

[ ) R603:3161,1% lorg-brn;hlu_-blk], gld).
9 ( ) R467: 80.6 Q, 1% (gry-blk-blu-
( ) R604:316 £, 1% (org-brn-hlu-blk). gld).

() R466: 825 (), 1% (gry-red:grn-blk). ( ) R465: 47.5 O, 1% (Vel-viol-grn-
gld).
(V) RSBB:BGOQ{org-biu;brn], _
: = () R471: 51.1 Q, 1% f{grn-brn-brn-
i ¥l Rbl}‘l:5360.i%(gmlmg.-blu-blk]. gld).
() RB0Z:536 2, 1% (grn-org-blu-blk). () Rab4: 475 Q, 1% (vel-viol-grn-
- gld).
( *) Solder the leads to the foil and cut
off the excess lead lengths. PICTORIAL 5-3 ( 1) R469: 360 £ (org-blu-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.

3

7

] o

IDENTIFICATION

DRAWING

)} €603: .01 pF (103) glass ceramic.

(

) Ra86: 200 €2, 1% (red-blk-blk-blk).

(

R485: 200 £, 1% (red-blk-blk-blk).

R479:432 (O, 1% (yel-org-red-blk).

R481: 2.2 () (red-red-gld).

R484:2.2 O (red-red-gld).

R475: 47.5 0, 1% (vel-viol-grn-
gld).

R473: 750 €, 1% (viol-grn-blk-
blk).

R472: 51.1 Q, 1% [grn—\l)rn-brn-
gld).

R468: 360 (1 (org-bhu-brn).

it

[CONTINUE < I

-]' C604: .01 wF (103) glass ceramic.

) L607: 2.2 pH (red-red-gld-slvr,
#45-73).

) R487: 39 Q) (orgWht-blk).

R482: 39 1 (org-wht-blk).

R483: 432 (), 1% (yel-org-red-blk).

R478: 390 () (org-wht-brn).

R474: 750 ), 1% (violsgrn-blk-
blk).

C434: 330 pF (331) glass ceramic.

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

PICTORIAL 5-4

R681: 2.2 Q) (red-red-gld).

Solder the leads to the foil and cut
off the excess lead lengths.
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The steps performed in this Pictorial PART
are in this area of the circuit board. NUMBER
IDENTIFICATION
DRAWING

sTART o1 — P IS
( £) R684: 2.2 O (red-red-gld). \Dg :

|
i ( ] C525:.01 pF (103) glass ceramic.
R676: 2.2 () (red-red-gld). E
{2 (red-tag-gld) T — D S——— () (524:.01 wF (103) glass ceramic.
+ | R542: 15 kQ (bro-grn-org). N
iy i, s 6 () R545: 2000 Q, 1% (redblk-blk-
() R546: 2000 ©, 1% (red blk-blk- \N_ / i
e \ [ () R547:100 £, 1% (brn-blk-blk-blk).
(. ) R548: 3830 ), 1% (org-gry-org- / BTN =
brn). T 528: 2200 Q (red-réd-red).

( +) R532: 100 k2 (brn:blk-yel). R535: 100 £2, 1% (brn-blk-blk-blk).

—

R531: 2000 €, 1% (red-blk-blk-
brn).

(C516: .01 wF (103) glass ceramic.

VE
—

C515: .01 pF (103) glass ceramic.

() R533: 412 k2, 1% (yel-brn-red-
org).

R527: 68 () ﬁblu-g_ry—b]k].

"R526: 33 ) (org-org-blk).

i

() D503: 1N4149 diode (#56-56). | _—
See Detail 1-5A.
- B (] C514:.01 pF (103) glass ceramic.
() C531:.1 pF (104) glass ceramic. | () R508: 111 k€, 1/4% (brn-brn-brn-
{ ') R524: 1300 2, 1% (brnsorg-blk- / 3 [ V B .
brn). \
p Lll () R507: 900 k€, 1/4% (wht-blk-blk-
() R506:39  (org-wht-bIK). I / org). 4
L S and
T AT ( ) Solder the leads to the foil and cut
() R556:4700 £ (yel-viol ied]. | OOO r—-hl~ off the excess lead lengths.
() R557: 3300 Q (org-org-red). _______‘\m_ { :
T
() Solder the leads to the foil and cut -— [ - gngggloFgrifomn SESTL';Z‘&'E?\ ll.h:v :ﬁ;
e i _ POSITION THE BANDED END AS SHOWN
ON THE CIRCUIT BOARD.
PICTORIAL 5-5 / / / //
/’& /_[ /;,‘s‘

BANDED END

Detail 1-5A
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START®

(1

IDENTIFICATION
DRAWING

R555: 100 £} (brn-blk-brn).

(1)

R554: 2700 () (red-viol-red).

R595: 100 € (brn-blk-brn).

R552: 2700 £} (red-viol-red).

R549: 240 0 (redl'_\re.l-hrn),

R544: 2000 Q, 1% (red-blk-blk-

brn).

R543:

2000 Q, 1% (redblk-blk-
brn).

R529: 7500 0 [viol-grriseed).

N\
R523: 453 kf), 1% (yel-gro-org-

org).

D504: 1N4740A diode (#56-67).
Note the banded end.

D502: PS118775 diode (#56-31).
Note the banded end.

PART

NUMBER

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

() R561:301Q, 1% (org-blk-brn-blk).

R562: 536 €1, 1% (grn-ong-blu-blk).

—

C536: .01 pF (103) glass ceramic.
NOTE: The circuit board may be
screened "C531."

—_—

R534: 100 M, 1/2-watt (bin-blk-
viol). i \

,_..
—

R521: 100 MQ, 1/2-watt (brn-blk-
viol).

()Y R559: 301 2, 1% (org-blkrn-bik).

() R537:51 0 (grn-brm-blk).

[+ ) R551:240 ) (red-yelbrn).

() R538: 768 Q, 1% (vigl-blu-gry-
blk).

R599: 10 k{2, 1% (brn-blk-blk-red).

R432: 100 kQ, (brn-blk-yel).

(i/') C416: .01 pF (103) glass ceramic.

R518: 500 k), 1% [grnlb].k—blk-

org).

() R525:470 1) (yel-viol-brn).

() R515:1 M, 1% (brn-blkblk-yel),

R512: 10.1 k€2, 1/4% (brn-bik-brn-
red).

—

R592: 560 () {gln-lglu—_hrn].

—
—

R511: 990 k2, 1/4% [wht-}vht-blk-
org). :

—

R591: 120 Q) (brn-red-brn).

—

R509: 27 Q) (red-Viol-blk).

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

—

R517: 500 k€, 1% (grn-blk-blk-

!
f

PICTORIAL 5-6

opg).

R513: 20 (), 1% (red-blk-blk-gld).

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

IDENTIFICATION
DRAWING

) R683:2.2 ) (red-red-gld).

] R458: 301 £, 1% (org-blk-brn-blk).

() R558:301 £, 1% (org-blk-brn-blk).

() R679:2.2 () (red-red-gld).

) R459: 332 (1, 1% (org-org-red-blk).

) R461: 332 (), 1% (org-org-red-blk).

() R448: 3830 Q, 1% (org-gry-org-
brn).

R462: 536 (1, 1% (grn-org-blu-blk).

(~) R446: 2000 Q, 1% (red-blk-blk-
brn).

R445: 2000 €, 1% (red-blk-blk-
brn).

{ ) D403: 1N4149 diode (#56-56).

R447: 100 £, 1% (brn-blk-blk-blk).
Note the banded end.

R428: 2200 { (red-red-red).

() R427:68 () (blu-gry-blk).

R435: 100, 1% [hrn-b]k—blk~blk}.
(~ ) C415:.01 wF (103) glass ceramic. :

R431; 2000 £, 1% (red-blk-blk-
() R433: 412 kQ, 1% (yel-brn-red- bun)

org).

| R426: 33 Q) (org-org-blk).

(" ) C414: .01 uF (103) glass ceramic.

) R434: 100 MQ, 1/2-watt (brn-blk-
viol).

() R424: 1300 Q, 1% (brn-org-blk- /él_ —]C%Qt ( ;) R421: 100 MQ, 1/2-watt (brn-blk-
brn). &0 viol).
_]_
() R407: 900 k€2, 1/4% (wht-blk-blk- 4 ITl L[J ( i R412: 10.1 k), 1/4% (brn-blk-brn-
org). b ¢ red).
2 L

NS
=
| P 1
{ ) R406: 39 O (org-wht-blk). B £ —r—1 _..:l'___l— () Solder the leads to the foil and cut
[+ ]
- )
|- 1l

C431: .1 pF (104) glass ceramic.

000 off the excess lead lengths.

() R408: 111 k€2, 1/4% (brn-brn-brn- |
org). -

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

PICTORIAL 5-7



Page 6-12

Heathkit

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

PART

I
IDENTIFICATION NUMBER

DRAWING

( +) R677:2.2 Q) (red-red-gld).

() R456:4700 Q (yel-viol-red).

() R457:3300 Q) (org-org-red).

(C424: .01 uF (103) glass ceramic.

START & I

[ ) R449:240 () (red-yel-brn).

R495: 100 €2 (brn-blk-brn).

( +) R451: 240 O (red-yel-brn). ( ) R454:2700  (red-viol-red).

(/] R437:51 Q (grn-bro-blk). () R452:2700 (2 (red-viol-red).
( ) R444: 2000 Q, 1% (red-blk-blk- () R442:15 kQ (brn-grn-org).
brn).
[ ) R438: 768 2, 1% (viol-blu-gry-

(<) R443: 2000 £, 1% (red-blk-blk- blk).

brn).

() R678: 2.2 Q) (red-red-gld).

(L }'- R429: 7500 {1 (viol-grn-red).

() R415:1 MS, 1% (brn-blk-blk-yel).

—

R423: 453 k1, 1% (vel-grn-org-
org).

() R418: 500 kQ, 1% (grn-blk-blk-
org).

() D404: 1N4740A diode (#56-67).
~ Note the banded end.

( ) Ra25:470 (1 (yel-viol-brn).

D402: PS18775 diode (#56-31).

( ) R417: 500 k), 1% (grn-blk-blk-
org).

(C436: .01 uF (103) glass ceramic.
NOTE: The circuit board may be
screened “C431."

—r

() R499: 10k, 1% (brn-blk-blk-red).

R492: 560 (grn-blu-brn). () R413:200Q, 1% (red-blk-blk-gld).

( ) R411:990 kS, 1/4% (wht-wht-blk-

() Solder the leads to the foil and cut
org).

off the excess lead lengths.

-t

R491: 120 ) (brn-red-brn).

( ) R409: 27 0 (red-viol-blk).

[ ) Solder the leads to the foil and cut
off the excess lead lengths. PICTORIAL 5-8
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The steps performed in this Pictorial
are in this area of the circuit board.

START &}

IDENTIFICATION

NOTE: When you install each of the fol-
lowing controls and trimmers, match
the outline of the part with the outline
on the board. Insert the leads, solder
them to the foil, and cut off the excess
lead lengths.

() R577:500 2 control.

() R663:100 {2 control.

() C526: 3.2 - 18 pF trimmer (blue
dot).

R563: 2000 €} (2K) control.
K HORIZONTAL

R541: 100 kf2 control.

B T

R539: 50 (2 control.

DRAWING

T " DT

PART
NUMBER

R514: 100 k2 control.

R522: 100 k{2 control.

() C502:2- 6 pF trimmer (red dot).

{ ) C507:2 -6 pF trimmer (red dot).

() C506: 3.2 - 18 pF trimmer (blue
dot).

( ) C504:2-6 pF trimmer (red dot).

() C503: 5-25 pF trimmer. (brown
dot).

AN YA

—_——— ]

PICTORIAL 5-9
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The steps performed in this Pictorial

are in this area of the circuit board.

[ ) R477:500 (1 control.

—~

IDENTIFICATION
DRAWING

[ ) R463: 2:%0[’: 0l |1-I—I] control.

{ ) C426: 3.2 - 18 pF trimmer (blue
dot).

[ ] R589: 50 () control.

NOTE: Mount the next two controls
vertically. Position the rotating front of
the control toward the heavy line
drawn on the Pictorial.

[ ) R597: 10 k£ control. uea‘ﬂcnv

() R497:10 k() control. Ugﬂ-'r[( eV

() R441: 100 k2 control,

{ ) R439:50 12 control.

() R414: 100 ki1 control.

() R422:100 kf} control.

(") C402:2 -6 pF trimmer (red dot).

() C407:2 -6 pF trimmer (red dot).

() C406: 3.2 - 18 pF trimmer (blue
dot).

(/) C404:2 -6 pF trimmer (red dot).

() C403: 5-25 pF trimmer (brown
dot).

PICTORIAL 5-10

Heathkit
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The steps performed in this Pictor

n this ar

PART
NUMBER

IDENTIFICATION
DRAWING
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PICTORIAL 5-11
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The steps performed in this Pictorial
are in this area of the circuit board.

PART
NUMBER

@ [DENTIFICATION
DRAWING

START @

Refer to Figure 1 (Illustration Booklet,
Page 1) when you install the following
IC’s and transistor modules.

() UBD4: SN74LS08 IC (#443-780).

() U605: SN74121 IC (#443-22).

() U603: SN74LS76 IC (#443-829).

) UB02: SN74LS76 IC (#443-829).

SR

(
(+) UB01: SN74LS00 IC (#443-728).
(

) Q611: CA3102 transistor module
(#417-978).

i
1

Ql
165
Singh
9 (

() Q511: CA3102 transistor module
(#417-978).

() Q411: CA3102 transistor module
(#417-978).

() Q505: CA3127 transistor module
(#417-975).

() Q405: CA3127 transistor module
(#417-975).

() U401: LF411N IC (#442-759).

2 BN
il

O\V%ﬁ%\%
i
e
wérﬂ@

() Us01: LF411N IC (#442-759),

i,
o
=

;
.
—

i

&

r

—— — —

%
|
_L_"—"'I

PICTORIAL 5-12
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NOTE: When you install each of the fol-
lowing transistors and diodes, position
the flat on the part 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 any
excess lead lengths.

FLAT

() Q607: 2N5770 transistor (#417-
293).

() Q606: 2N5770 transistor (#417-
293).

PART
NUMBER

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

IDENTIFICATION

BRI CONTINUE <

NOTE: When you install each of the
next four transistors, slide a ferrite bead
on the center lead as shown. Push the
transistor all the way down to the top of
the ferrite bead.

FERRITE
BEAD

() Q515: MPSHB81 transistor (#417-
917).

() Q513: MPSH81 transistor (#417-
917).

() Q514: MPSHB81 transistor (#417-
917).

(- ) Q512: MPSHB81 transistor (#417-
917).

() Q516: PN4858 transistor (#417-
931).

[ ) Q504: 2N3906 transistor (#417-
874).

() Q502: 2N5770 transistor (#417-
293).

() Q509: MPSH10 transistor (#417-
887) and ferrite bead.

() Q508: MPSH10 transistor (#417-
887) and ferrite bead.

() Q507: MPSH10 transistor (#417-
887) and ferrite bead.

() Q506: MPSH10 transistor (#417-
887) and ferrite bead.

NOTE: When you install the following
resistor pack, match up #1 orthe doton
the part with the #1 location on the

() Q503: MPSH10 transistor (#417-
887).

() Q501: E304 (selected) transistor
(#417-828).

(] D501: SF50077 diode (#417-854).

board. Then insert the leads, solder
n K ) l them to the foil, and cut off the excess
‘“t'T'T’TITlr‘ D lead lengths.
> [

SR == o Mo
e
oTell m*bfu "

i EE gy
| > C
000 TN
—3 | I } I i () R588: 400 () resistor pack (#9-
-— }_ | [ 127).

PICTORIAL 5-13



Page 6-18

Heathkit

PART
NUMBER

IDENTIFICATION
DRAWING

NOTE: When you install the next two
transistors, position the tabs over the
outline of the tabs 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.

( ) Q601: 2ZN2369 transistor (#417-
154).

() Q602: 2N2369 transistor (#417-
154).

NOTE: In the following steps, match
the flat on the transistor with the out-
line of the flat on the board.

() Q416: PN4858 transistor (#417-
931).

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

CONTINUE O EE.

[ ) Q603: MPSAZ20 transistor (#417-
801).

Q415: MPSH81 transistor (#417-
917).

Q414: MPSHB81 transistor (#417-
917).

Q413: MPSHB81 transistor (#417-
917).

Q412: MPSHB81 transistor (#417-
917).

NOTE: When you install each of the
next two transistors, slide a ferrite bead
on the center lead.

TRRLE

() Q407: MPSH10 transistor (#417-
887) and ferrite bead.

[ ) Q406: MPSH10 transistor (#417-
887) and ferrite bead.

() Q404: 2N3906 transistor (#417-
874).

() Q402: 2N5770 transistor (#417-
293).

() Q403: MPSH10 transistor (#417-
887).

{ ) Q401: E304 (selected) transistor
(#417-828).

() D401: SF50077 diode (#417-854).

PICTORIAL 5-14

() R488: 400 ) resistor pack (#9-
127). Be sure to match the #1 end
or dot with #1 on the board.
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The steps performed in this Pictorial
are in this area of the circuit board.

=
—r
—1
7wy PART \
NUMBER '

rTrrii

o G

//%

{1
h =

IDENTIFICATION
DRAWING

O
T

[

e
£ 1):
2

START Nl

() C631:10 pF ceramic. S

|

@

00 >

i
==2pe0s,

{ ) C533:10 pF ceramic.

{ ) C532: 39 pF ceramic.

5 G |
[O

() C527: 39 pF ceramic.

| |
{ ) €519:680 pF ceramic (round). =l

( ') €521: 680 pF ceramic (round). —}

q

NPT

{ ] C523:10 pF ceramic.

( ) C522;33 pF ceramic.

o
Jﬂg
Al

!

( ) C535:5 pF ceramic.

: o PG

() C512:4.3 pF ceramic.

() C508: 330 pF (331) ceramic.

=

() C505: 15 pF ceramic.

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

il

_—r-—*:@

PICTORIAL 5-15
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The steps performed in this Pictorial
are in this area of the circuit board.

PART
NUMBER
IDENTIFICATION
DRAWING
{ ) C432:39 pF ceramic.

( ) C601: 10 pF ceramic.

( ~) C602: 10 pF ceramic.

C427: 39 pF ceramic.

—

~C421: 680 pF ceramic (round).

C419: 680 pF ceramic (round).

C518: 100 pF (100 k) ceramic.

C517: 68 (680) pF ceramic (small
rectangular).

C423: 10 pF ceramic.

C422: 33 pF ceramic. Position the
circuit board foil-side up. Then
refer to Detail 5-16A and cut the
right-hand capacitor lead to 1/8".
Bend this lead over against the in-
dicated foil and solder the con-
nections. IMPORTANT: Be sure
this lead only touches the center
foil pad as shown.

() C435:5 pF ceramic.

[ ) C417: 68 pF (680) ceramic (small
rectangular),

(* ) C418:100 pF (100 k) ceramic.

( ) C412:4.3 pF ceramic.

[ ) C405: 15 pF ceramic.

( ) C408: 330 pF (331) ceramic.

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

PICTORIAL 5-16

Page 5 of 15
10-4360A/595-3239 & 595-3240
591-4425
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IDENTIFICATION
DRAWING

PART
NUMBER

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

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
(=)

POSITIVE
i+)

=~ MARK

=
§
+

+

Detail 5-17A

Install the following electrolytic
capacitors as shown in Detail 5-17A.

4 () C627:10 pF.

() C611: 100 pF.

() C622:100 wF.

() C614:100 pF.

( .) CB26: 100 uF.

( ) C613:10 pF.

() C615:10 pF.

(') CB28: 10 uF.

() CB12: 10 uF.

[ ) C629:10 pF.

() C621:10 wF.

(" ) CB17: 10 pF.

—

C616: 10 pF.

() C619:10 wF.

C623: 10 pF.

C618: 10 pF.

%m

C625: 10 pF.

]
i

[

C413: 47 pF.

—

() C513:47 pF.

|

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

i

/

PICTORIAL 5-17
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1-3/4"

—1/2"
l!du_.

1/ 2" -
-,llfau

_)/ BRN

RED

/ 3-WIRE CABLE i\
ORG

Detail 5-18A

Refer to Pictorial 5-18 (Illustration Booklet, Page 11)
for the following steps.

() Prepare both ends of eight 2-1/2" small orange
solid wires.

Connect one end of each wire to the circuit board
in the following steps. Solder each wire to the foil
as you connect it; then cut off the excess bare end.

() 2-1/2" orange wire in the hole near control
R541.

() 2-1/2" orange wire on the foil pattern near
capacitor C625.

() 2-1/2" orange wire in the hole near control
R563.

(+ ) 2-1/2" orange wire in the hole near resistor
pack R588.

(«) 2-1/2" orange wire in the hole near resistor
R416.

(V) 2-1/2" orange wire in the hole near capacitor
C505.

(+) 2-1/2" orange wire on the foil pattern near
capacitor C405.

(+) 2-1/2" orange wire on the foil pattern near re-
sistor pack R488.

(. ) Locate the 9", 7-wire flat cable. Then cut two
1-3/4" lengths from the cable. Set the remain-

( ) Separate a brown-red-orange combination
from each short 7-wire cable. Set the remain-
der aside. Then prepare the ends of each
3-wire cable as shown in Detail 5-18A.

Connect one end of either cable to the circuit board

in the following steps. Solder the wires to the foil

and cut off the excess wire lengths.

( ) BrowninholeN.

() RedinholeO.

( ) Orangein holeP.

Connect the other 3-wire cable as follows:

( ) BrowninholeC.

() RedinholeD.

( 1) OrangeinholeE.

() Cuttwo 1" small bare wires.

() Install a 1” bare wire in the hole near the left
end of 111 k{2, 1/4% (brn-brn-brn-red) resistor
R408. Solder the wire to the foil.

( ) Install the other 1” bare wire in the hole adja-

cent to the center of 111 k€, 1/4% resistor
R508. Solder the wire to the foil.

der aside.
(IT) Yo % Y I (INCHES) :[2 3 111 T T ;"
/A ArB s/8 .  T/8
o 8 Rl | NSO RS (Y1 i T - R (I | L ol | 1 | | |
 LALLALLL) B AP IR S s e s ey e s e S S T by T~ 1 J J T § %
O & a3 (@wm) 2 3 a 5 & 7 8 el 10 11 12 13 14 L) 18 17
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Refer to Detail 5-18B for the following steps.

() Locate two .001 pF ceramic capacitors, two

68 {2 (blu-gry-blk) resistors, and the small heat-
shrinkable sleeving.

( ) Prepare two resistor-capacitor combinations as
shown in the Detail.

Refer to Pictorial 5-18 for the following steps.

NOTE: As you install each of the following parts,
solder the leads to the foil and-cut off the excess
lead lengths.

() R593/C511: Install the 3/8” end of one resistor
capacitor combination in hole AA on the cir-
cuit board. Position the combination about 1/
8" from the board.

,-\Ifd" /4"
wd_E L

z2y ©

L 001pF
CERAMIC

R493/C411: Similarly install the other resistor-
capacitor combination in hole A.

R404: Install a 2.2 Q (red-red-gld) resistor at
R404. Use 5/8" of small sleeving (not the heat-
shrinkable) on each lead. To keep the sleeving
from coming off the free end of the resistor,
make a 90° bend at the end of the lead.

R504: Similarly prepare and install another
2.2 ) (red-red-gld) resistor at R504.

R416: Cut one end of a 500 k), 1% (grn-blk-
blk-org) resistor to 3/8”. Install this end of the
resistor at R416. Position the resistor about
1/8" from the board.

R516: Similarly prepare and install a 500 k{2,
1% (grn-blk-blk-org) resistor in hole I.

3/8"

SMALL
HEAT-SHRINKABLE
SLEEVING

Detail 5-18B
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Refer to Pictorial 5-19 (Illustration Booklet, Page 12)
for the following steps.

() Position the circuit board with the component
side down as shown.

() SW601: Install the pushbutton switch assem-
bly on the circuit board as follows. Refer to
Detail 5-19A.

1. Carefully insert all the switch pins into their
mounting holes.

2 Push the assembly onto the circuit board.
Make sure the crimped portion of each pin
is fully seated against the circuit board.

3 Check the switch assembly to make sure it
is parallel with the board as shown in the
inset drawing.

SWITCH PARALLEL
WITH CIRCUIT BOARD

Detail 5-19A

A Y% % 1 {INCHES) 2 3

Turn the board over and, on the component
side, solder one pin on each end and at the
middle of the switch assembly.

Turn the board over and check the switch to
make sure the assembly is still parallel. Again
turn the board over and solder the remaining
pins to the component-side foils. IMPOR-
TANT: Some of these foil pads are small and
feed through to the top of the board. Be sure
each of these pads is well soldered and that
the solder “wicks” downward along the sides
of the switch pins.

P601: Pull pin 9 from a 10-pin plug; then in-
stall the plug as shown. Insert the short pins
into the board and solder them to the compo-
nent-side foil.

Locate the 5-pin right-angle plug saved from
a previous pack.

P602: Pull out the center pin from the 5-pin
right-angle plug. Position the plug as shown
in the Pictorial, insert the short pins and sol-
der them to the component-side foil.

Sweo1
PUSHBUTTON
SWITCH ASSEMBLY

& COMPONENT
SIDE

PO "
TITTTrTTY T T t T r- T T T T T T T

o
Ly mepem, we) g1 oty |
o = 1 (Cwm) 2 3 4 L] ] 7 a
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( ) Refer to Detail 5-19B and prepare both ends
of four 16” RG-174/U (Braid) shielded cables
as shown. Do not apply solder to the shields
at one end of each cable.

( ) Install small spring connectors on the inner
leads at the end of all four of the prepared
cables (with unsoldered shields) as shown in
inset drawing #1 on Pictorial 5-19.

( ) Tightly twist the unsoldered shield leads of
two shielded cables together and crimp and
solder a small spring connector on the ends
of these leads. See inset drawing #1.

( ) Prepare the other two cables in exactly the
same manner.

In the following steps, you will insert the connectors
of each cable assembly into a 7-hole socket. Be sure
to position the sockets with the slotted side up and
the connectors with the small tabs up when you in-
sert them.

NOTE: Use strips of numbers from the label set to
mark the ends of cables in the following steps.

Either cable assembly:
(') Shield lead pairin hole 1.
( ) Inner lead of either cable in hole 2.
( ) Place label strip #1 around the other end
gf the cable whose inner lead is in hole
NOTE: Hole 3 is not used.

( ) Inner lead of the other cable in hole 4.

( ) Mark the end of the cable to hole 4 with
label strip “2.”

Other cable assembly:

Insert the connectors into the 7-hole socket in the
following steps.

() Shield lead pair in hole 5.
( ) Inner lead of either cable in hole 6.

() Mark the end of this cable with label strip
“3."

PREPARE EACH END AS SHOWN.
! 16" |

-— N — '-q— 1"
—| e 1/4"—|
P \——
~——  TWISTED
SHIELD

TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY
THIN WI’ES. REMOVE THE OUTER INSULATION.

"
COMB OUT THE SHIELD WIRES AND TWIST THEM TIGHTLY
TOGETHER. REMOVE 1/4" OF THE INNER INSULATION.
APPLY A SMALL AMOUNT OF SOLDER TO THE END OF THE
INNER LEAD. USE ONLY ENOUGH HEAT FOR THE SOLDER
TO FLOW.

Detail 5-19B

( ) Innerlead of the other cable in hole 7.

( ) Mark the end of this cable with label strip
“4."

() Cut a 68" piece of black tape. Refer to inset
drawing #2 and wrap the length of tape from
the 7-hole socket rearward onto the cables
until all exposed shield leads are covered.

() Cuttwo 2" pieces from the roll of black tape.

() Wrap a 2" length of black tape around the four
shielded cables in two places as shown in the
Pictorial.

( ) Push a polarizing pin into hole 3 of the 7-hole
socket.

Install the free ends of the cables through the holes
in the underside of the circuit board in the following
steps. Use 3/4” of small sleeving on the shield lead
of each cable. Solder the leads to the underside foils
and cut off the excess lead lengths.

Cable “3":
( ) InnerleadinholeQ.

( ) Shieldlead inholeR.
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Cable “1": Refer to Pictorial 5-20 (Illustration Booklet, Page 13)
for the following steps.

() Innerlead in hole U.

Refer to Detail 5-20A for the following steps.
() Shield lead in hole V.

( ) Position the circuit board as shown. Then po-

Cable “2”; sition the eight wires, four resistors, and two
resistor-capacitor combinations, that still have
() InnerleadinholeS. to be connected, straight up so you can mount
the two rotary switch assemblies in the follow-
() Shieldlead in holeT. ing steps. NOTE: Be sure to position the bare
wires to the side, toward the solder lugs on
Cable “4™: the switch wafers.
( ) InnerleadinholeF. () Make sure the pins, on the four wafers and
the switch, of both rotary switch assemblies
( ) Shield lead in hole G. % are straight.

ROTARY
SWITCH
ASSEMBLY

SW502-R 536 ,»,S

5 %@@

Detail 5-20A

O % 1w 3 1 (INCHES) 2 3 4 5 6 7
BHARSIR U 2 O ol Wi i L.

ey T —t T T
0 % 1 cm 2 3 “ ] [ 7 8 El 10 1 12 13 14 15 18 17
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NOTE: In the following steps, rotate solder lug G
upward to clear the adjacent trimmer capacitor.

() SW402-R436/SW502-R536: Install each of the
rotary switch assemblies (#63-1388) as fol-
lows:

1 Carefully insert all of the wafer pins into their
mounting holes.

2. Push the assembly onto the board. Make sure
that all four wafers are completely seated
down against the board. NOTE: Slightly re-
position adjacent components, if necessary.

3 On each switch, tack-solder one rear-corner
pin to its foil and one front-corner pin diagon-
ally opposite the soldered rear pin.

( ) Temporarily refer to Pictorial 5-27 on Page
6-34 and position the front panel (without
mounted components) over the pushbutton
switches and onto the shafts of the two con-
trol-switch assemblies. Secure the control
switch shafts with two control nuts.

( ) Carefully check all the pushbutton switches
for adequate clearance and freedom of opera-
tion. With pliers, turn the control and switch
shafts to be sure they operate correctly.-

( ) Making sure all the wafers of both control-

: switch assemblies are all the way down onto
the surface of the board, solder all the remain-
ing pins to the circuit board foils.

( ) Remove the front panel and control nuts from
the assemblies and set them aside temporarily.

In the following steps, you will be wiring rotary
switch SW402.

NOTE: In the following steps, (NS) means not to sol-
der because other wires will be connected later. “S-"
with a number, such as (S-3), means to solder the
connection. The number following the “S" tells how
many wires are at the connection.

( ) Cut both leads of a 22 (red-red-blk) resistor
to 1/2".

( ) R410: Connect the prepared 22 () resistor leads
from wafer B lug 8 (NS) to wafer C lug 8 (S-1).
Form the resistor upward as shown.

( ) Preparea 1-3/4" small orange solid wire.

( ) Connect a 1-3/4" small orange solid wire from
wafer A lug 6 (NS) to solder lug A (NS).

( ) Cut the leads of two .001 pF ceramic
capacitors to 1/2".

( ) C429: Connect one of the capacitors between
wafer A lugs 6 (NS) and 8 (NS). Use 1/4" of
sleeving on each lead.

() C428: Connect the other capacitor between
wafer A lugs 6 (S-3) and 4 (NS).

Connect the free end of the following components
and wires coming from the board to switch SW402.

( ) Referto inset drawing #2 on Pictorial 5-20 and
locate the short bare wire just below solder
lug G (on the back of switch wafer B). Pass
the end of the wire through solder lug G (S-1).
Cut off the excess wire end.

() Resistor R404 (2.2 ) to wafer B lug 8 (S-2).

( ) Resistor R416 (500 k(1) to wafer C lug 9 (S-1).

() Connect the free end of resistor-capacitor com-
bination R493/C411 to switch SW402 wafer C
lug 4 (S-1).

(') Either orange wire adjacent to wafer C to sol-
der lug A (NS).

( ) Other orange wire adjacent to wafer C to solder
l_ug A (S-3).

() Orange wire near R488 to solder lug B (5-1).

() Orange wire adjacent to wafer E to solder lug
C(S-1).

() Cuta 3/4" small bare wire.
() Install a 3/4"” wire between SW402 wafer E lugs

5 (S-1) and 6 (S-1). Cut off any excess wire
ends.
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In the following steps, you will be wiring switch
SW502.

() Cut the leads of a 27 O (red-viol-blk) resistor
to 1/2",

() R510: Connect the prepared 27 Q resistor leads
from wafer B lug 8 (NS) to wafer C lug 8 (S-1).
Form the resistor upward as shown.

() Preparea 1-3/4” small orange solid wire.

( ) Connect a 1-3/4” small orange wire from wafer
A lug 6 (NS) to solder lug D (NS).

( ) Cut the leads of two .001 WF ceramic
capacitors to 1/2",

() C529: Connect one of the capacitors between
wafer A lugs 6 (NS) and 8 (NS). Use 1/4” of
sleeving on each lead.

() C528: Connect the other capacitor between
wafer A lugs 6 (S-3) and 4 (NS) of wafer A.

Connect the free end of the following components
and wires coming from the board to switch SW502.

( ) Referto inset drawing #1 on Pictorial 5-20 and
locate the short bare wire just below solder
lug D (on the back of switch wafer B). Pass
the end of the wire through solder lug H (S-1).
Cut off the excess wire end.

() Resistor R504 (2.2 ) to wafer B lug 8 (S-2).

( ) Orange wire adjacent to wafer C to solder lug

() Orange wire adjacent to wafer E to solder lug
F (S-1).

() Connect the free end of 500 k() resistor R516
to switch SW502 wafer C lug 9 (S-1).

() Connect the free end of resistor capacitor com-
bination R593/C511 to switch SW502 wafer C
lug 4 (S-1).

( ) Cuta 3/4” small bare wire.

( ) Install a 3/4” small bare wire between SW502
wafer E lugs 5 (S-1) and 6 (S-1). Cut off the
excess wire ends.

Refer to Pictorial 5-21 (Illustration Booklet, Page 14)
for the following steps.

() Locate the 8-wire flat cable and cut it to 21",
Remove and discard the gray wire. Separate
the wires at each end as shown and prepare
the ends of the wires.

( ) Crimp and solder female connectors on end
A of the cable as shown in inset drawing #1.

Refer to inset drawing #2 and connect the following
resistors to end B of the cable. Cut both leads of
each resistor to 3/8”". Form a hook in one resistor
lead and the end of the cable wire and solder the
connection. Then slide a 1/2” length of small heat
shrinkable sleeving over the connection and part of
the resistor. Heat the sleeving until it shrinks around
the parts,

() R494:10k{Q resistor on the brown wire.

() R496: 1000 Q) resistor on the orange wire.

() R498:1000 Q resistor on the yellow wire.
(/) R596: 1000 Q resistor on the green wire.
(/) R598:1000 Q resistor on the blue wire.

( ) R594:10kQQ resistor on the violet wire.

D (S-2).

() Either wire adjacent to wafer D to solder lug
E (NS).

() Other orange wire adjacent to wafer D to solder
lugE (S-2).

(o] Yoo o Y 1 (INCHES) 2 3
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Refer to Pictorial 5-22 (Illustration Booklet, Page 15)
for the following steps.

In the following steps, you will insert the connectors
into two 4-hole plugs (with ears). Position the plugs
with the grooved side up as shown. Insert the con-
nectors until they snap into place. Tug on each wire
to make sure the connectors are latched in the sock-
et. NOTE: Disregard any numbers embossed on
plugs and sockets.

PLUG P501:

( ) Green wire in hole 1.

( ) Blue wirein hole 2.

() Violet wire in hole 3.

PLUG P401:

( ) Brown wire in hole 1.

() Red wirein hole 2.

( ) Orange wire in hole 3.

() Yellow wire in hole 4.

Connect the other end of the cable resistors to
switches SW402 and SW502 in the following steps.

() Yellow wire to SW402 wafer A lug 4 (S-2).
( ) Orange wire fo SW402 wafer A lug 8 (S-2).
() Blue wireto SW502 wafer A lug 4 (S-2).

( ) Green wireto SW502 wafer A lug 8 (S-2).

Connect the remaining wires to the circuit board in
the following steps. Solder the wires to the foil and
cut off the excess wire lengths.

( ) Brown wire to hole L.

( ) Red wire to hole K near C605.

( ) Violettohole H.

( 1) Cutthe ears from plugs P401 and P501.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions.

( ) Unsoldered connections.

( ) Poorsolder connections.

( ) Solder bridges between foil patterns.

(A Protrﬁding leads which could touch together.

( ) Transistors for the proper type and installa-
tion.

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

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

( ) IC’sfor the proper type and installation.

Set the circuit board aside temporarily.
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Refer to Pictorial 5-23 for the following steps.

The following parts will be mounted on the front
panel.

( ) Carefully bend the end of both 1/4” solder lugs
and both BNC solder lugs up at a 30° angle
as shown in the inset drawing. Do not make
a sharp bend.

( °) Open the envelope containing one of the tog-
gle switches and hardware. Only one flat nut
and the tapered nut will be used; you may dis-
card the remaining hardware.

( 1) Turn the flat nut all the way onto the switch
bushing, but do not tighten it.

(') SW401: Position the switch so the lugs are as
shown and mount it at SW401 with a 1/4” sol-
der lug and the tapered nut. Turn the tapered
nut on the bushing, with your fingers, as far
as it will go. Make sure the switch and solder
lug are positioned as shown. Then tighten the

TAPERED

””@/

l."'d" =
LGCKWASHER

CONTROL
A #10-1186
= 2000Q(2K)

R45 /(g
SOLDER

flat nut against the inside of the panel with
the wrench supplied.

SW501: Similarly mount the other toggle
switch at SW501.

J401: Using the hardware supplied with the
BNC connector, mount a BNC connector and
a BNC solder lug on the front panel at J401.
Position the solder lug as shown.

J501: In the same manner, mount the other
BNC connector at J501.

NOTE: In all of the following steps, if a control or
switch has a locating tab, bend the tab flat or cut
it from the component.

() R453: Mount a 2000 Q) (2K, #10-1186) control

at R453 with a 1/4” lockwasher and 1/4” nut.
Be sure to position the control lugs as shown.

R553: Similarly mount the other 2000 Q (2K,
#10-1186) control at R553.

6£§§} Z BN
CONNECTOR
CONTRDL

@ &

\/

/@/

i

FRONT
PANEL

LETTERED

j.{ SIDE

PICTORIAL 5-23
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Refer to Pictorial 5-24 for the following steps.

(

) R402: Connect a 1 MQ (brn-blk-grn) resistor

between SW401 lugs 2 (NS) and 6 (NS). Use
3/8" of small sleeving on the lead to lug 2.

(

)
R403: Connect one lead of a 39 Q (org-wht-blk)
resistor to SW401 lug 2 (S-2). Use 1/2" of small

sleeving on the lead to lug 2. Position the resis-
tor straight up as shown.

Cut the fenglh of large bare wire into two 2"
pieces. Form each wire, using the full size
template in the inset drawing on Pictorial
5-24.

Insert the shorter end of one wire through the
solder lugs at J401 (NS) and SW401 (NS). Con-
nect the other end to SW401 lug 4 (S-1).

Cut two 2-3/4" pieces of flat braid.

Connect one end of a 2-3/4” braid to the bare
wire between the two solder lugs (S-3).

5/8" SMALL

SLEEVING
\ /27‘,‘3;
R403 <) R i
39Q

1/2" SMALL
SLEEVING
3/8" SMALL —
SLEEVING
INSET 2-3/4
FLAT BRAID

O

Joooog O

R401: Connect a 5.1 Q (grn-brn-gld) resistor
from J401 (S-1) to SW401 lug 1 (NS). Use 5/8"
of small sleeving on each lead.

R502: Connect a 1 MQ (brn-blk-grn) resistor
between SW501 lugs 2 (NS) and 6 (NS). Use
3/8" of small sleeving on the lead to lug 2.

R503: Connect one lead of a 39 Q2 (org-wht-blk)
resistor to SW501 lug 2 (S-2). Use 1/2" of small
sleeving on the lead to lug 2. Position the resis-
tor straight up as shown.

Insert the shorter end of the other bare wire,
that you formed earlier, through the solder
lugs at J501 (NS) and SW501 (NS). Connect
the other end to SW501 lug 4 (S-1).

Connect one end of a 2-3/4" braid to the bare
wire between the two solder lugs (S-3).

R501: Connect a 5.1 Q (grn-brn-gld) resistor
from J501 (S-1) to SW501 lug 1 (NS). Use 548"
of small sleeving on each lead. 5’5"

5/8" SMALL
SLEEVING

12" SMALL "

SLEEVING

3/8" SMALL s
SLEEVING R502
IMQ

O
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Refer to Pictorial 5-25 for the following steps.

() R405: Cut both leads of a 5.1 Q (grn-brn-gld)
resistor to 1/2". Connect the resistor between
SW401 lugs 3 (S-1) and 5 (S-1).

( ) Cuttwo 1/2" pieces of small sleeving.

() C401: Cut the leads of a .02 uF ceramic
capacitor to 1/4” and 3/4”.

() Place a 1/2" piece of sleeving on the 3/4"
capacitor lead; then connect the capacitor be-
tween SW401 lugs 1 (S-2) and 6 (S-2).

R505: Cut both leads of a 5.1 (grn-brn-gld)
resistor to 1/2”. Connect the resistor between
SW501 lugs 3 (S-1) and 5 (S-1).

C501: Cut the leads of a .02 pF ceramic
capacitor to 1/4" and 3/4".

Place a 1/2" sleeve on the 3/4" capacitor lead:
then connect the capacitor between SW501
lugs 1 (S-2) and 6 (S-2).

Set the front panel aside temporarily.

PICTORIAL 5-25
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Refer to Pictorial 5-26 for the following steps.

tighten the nuts, be sure to position the solder
lugs at least 1/4” away from the base of the
() Position the vertical preamp circuit board with pushbutton switch assembly as shown.
the component side down as shown.
( 1) Bend and form the solder lugs down onto the
() Install control solder lugs on switches SW402 circuit board foil and solder them. Then re-
and SW502 with control nuts. Before you move the control nuts from both switches.

W50 {
O -mm\ *( _%
| O VJ)
o CONTROL
CONTROL
o SOLDER LUG NUT
o
S
(bl
gzm
O\ N\
(o] |
o e
lo SW402

"~ BEND AGAINST
FOIL AND SOLDER

PICTORIAL 5-26
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Refer to Pictorial 5-27 for the following steps. C HM{ Uae. et

ALBID e
() Position the circuit board with the component

side up as shown. /-/'
) —

/() Place the front panel on the two rotary switch
;i shafts. Make sure the two flat braids are routed
under the circuit board. Secure the panel with
the two control nuts. Be sure not to get the
braid between the solder lug and the panel.

Ihe ropé T SHpe 1

O3

( ) Connect the free end of the 39 () resistor com- Lheel
ing from SW401 to SW402 wafer B lug 9 (S-1). S sowm—-—-q
Use 5/8" of small sleeving on the lead. : ot

() Connect the free end of the 39  resistor com-
ing from SW501 to SW502 wafer B lug 9 (S-1).
Use 5/8" of small sleeving on the lead.

Connect the 3-wire flat cables to controls R453 and
R553 in the following steps.

CONTROL R453:
( ) Brown wire to lug 1 (S-1).
( ) Red wiretolug2 (S-1).

( ) Orange wire to lug 3 (S-1).

[ W B WY [ N R R )

EER: g@%

CONTROL R553:

( ) Brown wire tolug1 (S-1).
( ) Red wiretolug2 (S-1).
( ) Orange wire to lug 3 (S-1).

( ) Position the shield (#206-1435) with' the
flange toward the left. Note the two tabs on
the shield. Then locate the two holes on the
circuit board, between rotary switches SW402
and SW502, that are this distance apart. Insert Detail 5-27A
the tabs into these holes. As you do this, posi-
tion the bottom edge of the shield down be-
tween the flat cable yellow and green wires
as shown. Turn the board over and solder the
tabs to the foil.

() Refer to Detail 5-27A and solder the two flat
braids to the foil next to the two control solder
lugs.
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Refer to Pictorial 5-28 for the following steps.

() Start 6-32 setscrews into both plain knobs and
into both gray inlay knobs.

( ) Start4-40 setscrews into both red inlay knobs.

NOTE: When you install knobs in the following
steps, space the knobs so they do not rub on the
panel or other knobs behind them.

( ) Install a plain knob on switch SW402. Tighten
the setscrew and turn the knob fully counter-
clockwise. Then loosen the setscrew, line up
the pointer with number 10 on the panel, and
retighten the setscrew.

( ) Similarly install the other plain knob on
switch SW502.

( ) Install a red inlay knob on control R436.
Tighten the setscrew and turn the control fully
clockwise. Then loosen the setscrew, line up
the pointer with the CAL dot on the panel,
and retighten the setscrew,

() Similarly install the other red inlay knob on
control R536.

NOTE: When you install the next two knobs, the
pointer should be at the (upright) 12 o’clock position
when the control is at the center of its rotation. To
do this, set the control to its approximate 12 o’clock
position. Install the knob with the pointer at the 12
o'clock position and tighten the setscrew. Rotate the
knob fully clockwise and then counterclockwise
while noting the location of the pointer. Relocate
the pointer as necessary.

( ) Install the gray inlay knobs on controls R453
and R553.

This completes the assembly of the vertical preamp
board.

KNOB
{PLAIN)

4-40
_ = SETSCREW
\ . ! :
KNOB NS (3,
(GRAY INLAY) KNOS
SETSCREW (RED INLAY)

PICTORIAL 5-28





