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YOUR HEATHKIT 1 YEAR LIMITED WARRANTY
Consumer Protection Plan for Heathkit Consumer Products

Welcome to the Heath family. We believe you will enjoy assembnng gour kit and will be pleased with its performance.
Please read this Consumer Protection Plan caretully. 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 delective parts will be supplied free tor 1 year from date of purchase. Replacement paris are
warranted for the rernainin% 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 10 get those parts 1o you . . . anywhere in the world.
SERVICE LABOR — For a period of 1 year from the date of purchase, any malfunction caused by defective parls or m

will be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heath/Zenith Computers
and Electronics center (units of Veritechnology Electranics Corporation), or any of our authorized overseas distributors.

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

NOT COVERED — The correction of assembly errors, adjustments, calibration, and damage due to misuse, abuse, or negligence
are nol covered by the warranty. Use of corrosive solder and/or the unautherized modification of the product or of any fumished
component will void this warranty in its entirely. This warranty does not include reimbursement for inconvenience, loss of use, customer
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 FORESEEABLE.

Some slates do not allow the exlusion or limitation of incidental or consequential damages, so the above limitation or exclusion
may not apply to you.

Owner's Responsibility

EFFECTIVE WARRANTY DATE — Warranty begins on the date of first consumer purchase. You must supply a copy of your proot
of purchase when you request warranty service or parts.

ASSEMBLY — Befare seeking warranty service, you should complete the assembly by carefully following the manual instructions.
Heathkit service agencies cannot complete assembly and adjustments thal are customer's resonsibility.

ACCESSORY EQUIPMENT — Performance maltunctions 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 — Follow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot
be repaired under warranty.

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

The Heathkit Model IT-2232 Component Tracer al-
lows you to quickly troubleshoot, evaluate, and visu-
ally compare analog and digital components in or
out of circuit with no power applied. The Compo-
nent Tracer can determine the operational quality
of semiconductor components for conditions such
as leakage, noise, shorts, opens and any problems
between these states.

An electronic component or circuit has a unique
voltage-current “signature.” The Component Tracer
displays this “signature” on its 3" CRT (Cathode Ray
Tube) by applying an alternating voltage across the
component or circuit under test and simultaneously
monitoring the current through it. The voltage is dis-
played on the horizontal axis and the current is dis-

* Patent Pending

played on the vertical axis. The resultant display
is the characteristic curve or “signature.”

The unique feature of the Component Tracer is the
dual display mode (mode A/B). This feature uses a
solid line for the A mode display, and a dotted line*
for the B mode display. It can also superimpose the
two lines (mode A/B) on the display for easy com-
parison between a known good component or cir-
cuit, with one under test. Two sets of color-coded
test probes (white, red, and two black) are supplied
for testing in the A and B modes.

The Component Tracer is light-weight and self-con-
tained with easy-to-operate controls and color-coded
banana jacks.
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UNPACKING

The shipping carton in which your kit was packed
contained this Manual and other papers. Set these
papers aside. Then refer to the “Pack Index Sheet,”
and remove Pack #1 from the shipping carton but
do not open it. After you remove this pack, the re-
maining parts in the shipping carton are Final Pack
parts, which consist principally of larger items and
parts used in the chassis assembly.

IMPORTANT: To avoid intermixing parts, DO NOT
remove anything from a parts pack until you are di-
rected to do so at the beginning of a Parts List. After
you identify any part that is packed in an individual
envelope with a part number on it, place the part
back in its envelope after you check it until that part
is called for in a step.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

A
A/

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

LONG-NOSE DIAGONAL WIRE

BLIERS PLIERS CUTTERS STRIPPERS

| OTHER HELPFUL
! TOOLS
)_)

DESOLDERING
BULB*

DESOLDERING
BRAID*

PENCIL
SOLDERING IRON
(22 to 25 WATTS)

NUT STARTER
(May Be Supplied

DRIVERS
With Kit)
“To Remove Solder From Circuit Connections.__l
ASSEMBLY
1. Follow the instructions carefully. Read the en- Most kits use a separate “Illustration Booklet”
tire step before you perform each Operation' that contains illustrations [Pictorials, Details,
etc.) that are too large for the Assembly Manual.
2. The illustrations in the Manual are called Pic- Keep the “Illustration Booklet” with the As-

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.

sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when
you are instructed to do so.
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6. Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful if
a part has to be replaced, appear:

— In the Parts List,

— At the beginning of each step where a com-
ponent is installed,

— In some illustrations,
— In the Schematic,
— In the section at the rear of the Manual.
7.  When you are instructed to cut something to

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

SAFETY WARNING: Avoid eye injury when
you cut off excessive lead lengths. Hold the
leads so they cannot fly toward your eyes.

SOLDERING

Soldering is one of the most important operations
you will perform while assembling your kit. A good
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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RESISTORS

Resistors are identified in Parts Lists and steps by
their resistance value in ) (ohms), k (kilohms), or
M) (megohms). They are usually identified by a
color code of four or five color bands, where each
color represents a number. See the “Resistor Color
Code” chart. These colors are given in the steps in
their proper order (except for the last band, which
indicates a resistor’s “tolerance”; see the “Resistor
Tolerance Chart™). You do not need to memorize the
color codes.

BANDS: 123
5-BAND RESISTORS
(£1%)
4-BAND RESISTORS
( *+10% )
BANDS: 1 2 +5%

Multiplier Tolerance

Occasionally, a “precision” or “power” resistor may
have the value stamped on it. The letter R, K, or
M may also be used at times to signify a decimal
point,asin: 2R2=220

2K2 = 2.2k, or 2200 )

2M2 = 2.2 M()

Precision resistors may also be marked as shown in
the following examples. The values of the multi-
pliers are shown in the “Multiplier Chart,” and the
tolerance values are shown in the “Resistor Toler-
ance” chart.

Resistor Multiplier
Value /—Toleranoe
1 /
EXAMPLES: 1009C =100 x0.1=10 01, =0.25%
1001D=100x10=100012, =0.5%

CAPACITORS

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

First and second digits of
capacitor's value: 15

Multiplier: Multiply the 151K

first & second digits by
the proper value from the
“Multiplier Chart.” "

To find the tolerance of
the capacitor, look up
this letter in the capacitor Tolerance chart.

RESISTOR COLOR CODE CHART

Band 1 Band2 | Band3 Multiplier
(if used)

Color 1st Digit | 2nd Digit | 3rd Digit
Black 0 0 0 1
Brown 1 1 1 10
Red 2 2 2 100
Orange 3 3 3 1,000
Yellow 4 4 4 10,000
Green 5 5 5 100,000
Blue 6 6 6 1,000,000
Violet 7 7 7 10,000,000
Gray 8 8 8 100,000,000
White 9 9 9 —_—
Silver e —_ _ .01
Gold —_— _— —_— N |

RESISTOR TOLERANCE CHART

COLORORLETTER
+10% SILVER
+ 5% GOLD J
+ 2% RED G
+ 1% BROWN F
+0.5% GREEN D
+0.25% BLUE C
+0.1% VIOLET B
+0.05% GRAY
MULTIPLIER CHART
FOR THE MULTIPLY FOR THE MULTIPLY
NUMBER: BY: NUMBER: BY:
0 1 4 10,000
1 10 ) 100,000
2 100 8 0.01
3 1000 9 0.1
CAPACITOR TOLERANCE CHART
F OR VER
LETTER “lEss o
B +0.1pF
o] +0.25 pF
D +=0.5pF
F +1.0pF *=1%
G +2.0pF +2%
H +3%
J =5%
K +=10%
M +20%

EXAMPLES: 151K = 15 x 10 = 150 pF
759 = 75 x 0.1 = 7.5pF

NOTE: The letter “R” may be used at times to signify a decimal
point, as in: 2R2 = 2.2 (pF or uF).
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CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack 1 and check each part
against the following list. Do not remove compo-
nents that are supplied on a tape from the tape until
you use them in a step. Return any part that is in
an individual envelope back into the envelope after
you have identified it until that part is called for
in a step. Do not throw away any packing material
until you account for all the parts.

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

TAPED COMPONENTS

Refer to the enclosed “Taped Components
Chart” and follow the instructions at the top
of it. The taped parts are in assembly se-
quence. It is not necessary to check them

against the Parts List.
HEATH  QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS

All 5% resistors have four color bands (last band gold). The
last band (gold) will not be called out.

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

5% Resistors
6-100-12 10 10 Q (brn-blk-blk) R211, R311,
R412, R413,
R417, R418,
R511, R512,

R516, R517

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
6-150-12 1 150 (brn-grn-blk) R113
6-101-12 4 100 Q (brn-blk-brn) R407, R408,
R423, R522
6-181-12 1 180 Q (brn-gry-brn) R421
6-201-12 4 200 Q) (red-blk-brn) R206, R306,
R506, R507
6-391-12 1 390 Q (org-wht-brn) R504
6-471-12 1 470 Q (yel-viol-brn) R134
6-561-12 1 560 0 (grn-blu-brn) R112
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QTY. DESCRIPTION

Resistors (Cont’d.)

6-102-12

6-152-12

6-202-12
6-272-12

6-392-12
6-472-12

6-562-12
6-103-12

6-123-12
6-153-12
6-223-12

6-273-12
6-563-12
6-823-12
6-104-12
6-184-12
6-334-12
6-474

6-105

6-225-12

9

N

N

-

TS

MR N = = o ) —

1000 €2 (brn-blk-red)

1500 € (brn-grn-red)

2000  (red-blk-red)
2700 {2 (red-viol-red)

3900 () (org-wht-red)
4700 () (yel-viol-red)

5600 () (grn-blu-red)
10 k£ (brn-blk-org)

12 k() (brn-red-org)
15 k{2 (brn-grn-org)
22 k(2 (red-red-org)

27 k(1 (red-viol-org)
56 k(2 (grn-blu-org)
82 k() (gry-red-org)
100 kQ (brn-blk-yel)
180 k{2 (brn-gry-yel)
330 k(2 (org-org-yel)

470 k2, 1/2-watt (yel-viol-yel) R129, R133

1M1, 1/2-watt (brn-blk-grn)

2.2 M1} (red-red-grn)

Precision Resistors

All color-banded 1% resistors have five color bands (last
band brown). This brown band is set apart from the other
bands. The last band (brown) will not be called out.

CIRCUIT HEATH QTY. DESCRIPTION CIRCUIT
Comp. No. Part No. Comp. No.
Resistors (Cont’'d.)
R101, R104, 6-7150-12 2 715 (viol-brn-grn-blk) R208, R308
R114, R116, 6-2151-12 1 2150 () (red-brn-grn-brn) R136
R216, R3186, 6-2211-12 2 22109 (red-red-brn-brn) R223, R323
R415, R416, 6-3321-12 1 332012 (org-org-red-brn) R135
R519 6-8251-12 2 8250 (gry-red-grn-brn) R207, R307
R513, R514, 6-1003-12 2 100 k) (brn-blk-blk-org) R209, R309
R515 6-1503-12 2 150 k(2 (brn-grm-blk-org) R221, R321
R414 6-2742-12 4  27.4 k() (red-viol-yel-red) R201, R219,
R406, R409, R301, R319
R505, R508 6-4123-12 4 412Kk (yel-brn-red-org) R215, R218,
R405, R502 R315, R318
R102, R103, 6-1333-12 2 133 k2 (brn-org-org-org) R203, R303
R105, R106, 6-1004-12 2 1 M (brn-blk-blk-yel) R202, R302
R128, R411,
R509
i CAPACITOR
R107, R108,
R224, R324 21-786 6 .1 pF (104) glass ceramic C101, C102,
R125 C401, C402,
R404 C501, C502
R111, R212,
R214, R312,
R314, R503, DIODES
R521
R422
R109, R118 56-56 11 1N4149 D101, D102,
R501 D103, D121,
R126 D122, D123,
R403 D124, D125,
R402 D126, D127,
D128
R131, R132 56-67 2 1N4740A zener D117,D118
R222, R322 56-85 1 5V,20 mA zener D116
56-617 1 1N5277B zener D111
56-634 1 2EZ82D5 or MZP4762A zener D119
57-27 8 1N2071 D106 -D109,
D112-D115
57-52 2 DO7 D104, D105
NONTAPED COMPONENTS

The following parts are not taped on strips.
The key numbers correspond to the numbers
on the “Circuit Board Parts Pictorial” (Illu-

stration Booklet, Page 1).
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp.No. | No. PartNo. Comp. No.
RESISTORS 1. Partnumber.
2. Type number. (For integrated circuits, this refers only
2 to the numbers and letters shown in BOLD print in
1-Watt 5% the Parts List. Disregard any other numbers or letters
shown on the IC.)
A1 6-333-1 5 33k (org-org-org) R115,R424, | 3 pant number and type number.
Sggi‘ RS23, 4. Part number with a type number other than the one
Al 6-684-1 1 680k (blu-gry-yel) R117 Shown,
C1  417-811 2 MPSLO1 transistor Q102, Q104
2-Watt 5% C2  417-834 7 MPSU10 transistor Q103, Q201,
Q301, Q405,
A2 6-680-2 2 681 (blu-gry-blk) R122, R123 gggg, Q505,
5 - R121
:22 g:g: ; 1 :gggtg::-g?-gx R124 C1  417-854 2 Silicone transistor Q202, Q302
A2 64722 1 47000 (yel-viok-red) R119 C1  417-875 9  2N3904 transistor Q101, Q401
A2 6-103-2 2  10kQ (brn-blk-org) R204, R304 8;8: Q501
C3  442-802 1 LM324 integrated circuit U107
CAPACITORS C3  443-728 1 74LS00 integrated circuit U101
C3  443-731 2 74LS290 integrated circuit U102, U103
C3  443-780 1 74LS08 integrated circuit U106
Ceramic C3  443-829 2 74LS76integratedcircuit U104, U105
1-1 9 .01pF C105-C108,
B1  21-16 w CHiB—OH1S. CONTROLS
C503
D1 10-936 11000 (1K) O R419
D1 10-312 3 10k (large) R213, R313,
Tubular R518
D2 10-1132 2 10kf) (small) R205, R305
B2 23-62 2 ApF C103,C104 | D1  10-941 3 100k R127,R317,
R401
Elctiatytic MISCELLANEOUS
B3 25-880 3 10pF, 35V C118,C119,
ci22 85-2948-1 1 Circuit board
B4  25-147 2 10 pF, 150 Vtubular C202, C302 344-53 18" Orange solid wire
B4 25-16 1 20 pF tubular C111 346-1 16" Fiber sleeving
B3  25-928-1 2 33pF €203, C303 346-20 5"  Large heat-shrinkable
B4 25-43 1 70 pF tubular c109 sleeving
B3  25-891 3 470pF Cc116,C117, El 390-147 1 Danger label*
Ci21 E2  390-1255 1 Fuse replacement label*
E3 1 Blue and white label*
E4  434-298 5 14-pin IC socket
E4  434-299 2 16-pinIC socket
Mylar® E5  490-111 1 ICpuller
E6  490-185 1 Desoldering braid
B5  27-145 2 22pF C201, C301 597-260 1 Parts Order Form
597-3376 1 Taped Component Chart
1 Assembly Manual (See
TRANSISTORS - INTEGRATED CIRCUITS (ICs) | lorpartarear]
Solder
NOTE: Transistors and integrated circuits may be marked
for identification in any one of the following four ways:
*Located inside the Manual
(o] Ye % 3, 1 (INCHES) 2 3 4 5 6 7
[ 1o oim) 88, 78| | | | Lo o1 ool g [ P | P 1,1.1r .1%1
 ARALIASLT PN (R T I L | =TT — 1 T
0O 5 1 (cm 2 3 - 5 7 8 10 1" 12 13 14 18 17
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 1-1 (Illustration Booklet, Page 2)
for the following steps.

NOTES:

1.

Each of the circuit board drawings, like the
one shown in Pictorial 1-1, is divided into
sections. These sections show you which area
of the circuit board you are working on for
a specific series of steps. Refer to the Pictorial
whenever you are instructed to install a part.

Each series of steps has you installing parts
in a top-to-bottom, left-to-right sequence. The
step for any specially mounted part will be
followed by a special illustration. Refer to the
illustration and its circuit board location in
the Pictorial before you install the part.

Check off each step as you perform it. You
may also wish to place a check mark near each
component on the Pictorial as you install it.

In general, solder instructions are given only
at the end of a series of similar steps. You
may solder more often, if you desire.

NOTE: Refer to the “Taped Component Chart” before
you begin. You will be installing the taped compo-
nents first. They are in assembly sequence.

IMPORTANT: The taped components are
placed on the strips in assembly sequence
for taped components to make your kit easier
to assemble. However, there are cautions

that you should observe during the assem-
bly.

1. Make sure that the circuit component
number at the beginning of each step
(e.g. R104:) matches the component
number shown in the Pictorial and on
the circuit board.

2. Also make sure to match any component
part number (e.g. 1N4149 (#56-56)) or
color code in a step (e.g. brn-blk-red)
with the part number or color code on
the “Taped Component Chart” and the
part. Remember, if you install a taped
component out of sequence in a step, the
parts in the steps to follow will most

likely be out of sequence also.

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.
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Note that one side of the circuit board has the
component outlines shown on it. This side of
the circuit board is referred to as the “compo-
nent side.” Position the circuit board as shown
in the Pictorial with the component side up.
Always install components on the component
side of the circuit board, and solder the leads
to the foil on the other side.

R104: Hold a 1000 §} (brn-blk-red) resistor by
the body as shown and bend the leads straight
down with your finger to fit the hole spacing
on the circuit board.

PUSH DOWN
HERE

Start the leads into the holes at the resistor’s
circuit board location. The end with color
bands may be positioned either way. NOTE:
Resistors are identified by the following cir-
cuit board outline:

CIRCUIT
OUTLINE COMPONENT
NUMBER
R10

Press the resistor against the circuit board and
bend the leads outward slightly to hold it in
place.

) Solder the resistor leads to the circuit board

as follows:

SOLDERING
IRON

COMPONENT
LEAD

SOLDERING
SOLDER
FOIL
} .
=
SOLDERING
IRON
SOLDER
FOIL
1

Cut off the excess lead lengths close to the con-
nection. WARNING: Clip the leads so the ends
will not fly toward your eyes.

Check each connection. Compare it to the il-
lustration on Page 13. After you have checked
the solder connections, proceed with the as-
sembly. Use the same soldering procedure for
each connection.
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A GOOD SOLDER CONNECTION

l—_———-————————__——_1

| Solder Flows Outward

And Gradually Blends
With The Foil And The
Lead.

FOIL
N\

v
-

P

s
P

P B ’ Soldering
’, ’ Iron
™~ Positioned

Correctly

| When you heat the lead and the circuit board foil at the same
| time, the solder will flow evenly onto the lead and the foil.

The solder will make a good electrical connection between |

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

Solder Does Not Flow

Onto Lead. A Hard Rosin il
Bead Surrounds And & = .
Insulates Connection. ROSIN - _ - Soldering

g Iron
/
g N Positioned

FO"‘\ Z Incorrectly

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

Solder Appears To < _
Flow Inward And Sit On /’/ Soi::lrz:ng

Top: Ot Foll. Positioned

Incorrectly

FOIL
X

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-
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.

—

—— e — ——— o — i o T —— ——— i ——————— 1 e o e )
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Start at the top of Section 1 of the Pictorial and in-
stall the following components on the circuit board.
Make sure you installed resistor R104 on Page 12
in an earlier step.

() R103:4700 () (yel-viol-red).

( ) C102:.1 pF (104) glass ceramic. NOTE: These
capacitors are not polarized so you can install
them in either direction on the circuit board.

() R102:4700 £ (yel-viol-ted).

( ) C101:.1 wF (104) glass ceramic.

( ) R101:1000 £ (brn-blk-red).

() R324:10k{} (brn-blk-org).

( ) R136:2150(, 1% (red-brn-grn-brn).
( ) R302:1MQ, 1% (brn-blk-blk-yel).
() R306: 200  (red-blk-brn).

NOTE: When you are instructed to install a bare
wire, as in the following step, remove the length of
insulation from the orange wire indicated in the
step, and then cut off the bare wire from the orange
wire. Bend the cutoff bare wire ends down 1/4" and
insert it into the circuit board holes at the indicated
“T" location. Since there is more than one “J” loca-
tion in some sections, remember to install the wires
from top-to-bottom, left-to-right.

i BARE WIRE
1;4'[[ ]

x5

CIRCUIT BOARD

( ) 3/4"bare wireat]J.
( ) R303:133 k), 1% (brn-org-org-org).
() R323:2210(}, 1% (red-red-brn-brn).

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

[INCHES) 2 3

e |

O Y% w 3 1
||:s[319|ﬁ:s|1£sl

Install the components in Section 2 of the circuit
board as follows:

NOTE: In some of the following steps, you will in-
stall diodes. Whenever you install a diode, always
match its banded end with the band mark on the
circuit board. A diode will not work properly if it
is installed backwards.

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

BANDED END

SOLID BODY

BAND

={= —

- -
GLASS coLoRED
BODY END

INSIDE

BAND

() D105: DO7 diode (#57-52). NOTE: Position
the part number stamped on the diode body
facing up on this and all other diodes.

( ) D104:DO7 diode (#57-52).

() D119: 2EZ82D5 or MZP4762A zener diode
(#56-634).

( ) D106: 1N2071 diode (#57-27).

() D108:1N2071 diode (#57-27).
() D118:1N4740A zener diode (#56-67).
() D114: 1N2071 diode (#57-27).
( ) D112:1N2071 diode (#57-27).

() Solder the leads to the foil and cut off the ex-

cess lead lengths.

[rrrryTYTTY T T T T + TI = — T‘ —— Ii
0O 5 1 (™ 2 3 a 5 6 7 8
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() R111:22k (red-red-org).

( ) R106:4700  (yel-viol-red).

() R134:470( (yel-viol-brn).

() 3/4"bare wireat].

( ) 3/4"bare wireat]J.

() R105:4700 Q (yel-viol-red).

() 3/4"bare wire atJ.

( ) 1-1/8"bare wire at J.

( ) 1"bare wireat]J.

() 3/4"bare wireat].

() R301:27.4k(}, 1% (red-yiol-yel-red).
( ) R201:27.4 kQ, 1% (red-yiol-yel-red).
() R135:3320Q, 1% (org-org-red-brn).
( ) R202:1MQ, 1% (brn-blk-blk-yel).

( ) R224:10k (brn-blk-org).

() R206:200 ( (red-blk-brn).

() R312:22kQ (red-red-org).

() R223:2210(, 1% (red-red-brn-brn).
( ) R203:133 k(Q, 1% (brn-org-org-org).

() Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install the components in Section 3 of the circuit
board as follows:

( ) R133:470k(}, 1/2-watt (yel-viol-yel).
() R132:1MQ, 1/2-watt (brn-blk-grn).
() R131:1M(Q, 1/2-watt (brn-blk-grn).
() R129:470kQ, 1/2-watt (yel-viol-yel).
() D109: 1N2071 diode (#57-27).

( ) D107:1N2071 diode (#57-27).

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

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

() Solder the leads to the foil and cut off the ex-
cess lead lengths.

NOTE: When you prepare the following jumper
wire, cut the orange wire to the indicated length and
remove 1/4” of insulation from each end. Bend the
bare wire ends down 90° and insert the wire ends
into the circuit board holes.

ORANGE
WIRE CIRCUIT
BOARD
[ 11 [
NN NS NYNW

I I

() 7/8"jumper wire at J.

() R114:1000 £ (brn-blk-red).
() R112:560 () (grn-blu-brn).
() R109:56 k() (grn-blu-org).
() R116:1000 Q (brn-blk-red).
() R108:10k{} (brn-blk-org).
() R113:15 (brn-grn-blk).

Install three 1N4149 (#56-56) diodes as follows:

—_

) D102.
() D1ios.
) D101.
() R107:10k (brn-blk-org).
( ) 7/8"bare wireat].
() 7/8"barewireat].
() 7/8"bare wireat].

() Cs501:.1 wF (104) glass ceramic.

( ) Solder the lead to the foil and cut off the ex-
cess lead lengths.
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( ) R208:715 2, 1% (viol-brn-grn-blk). () R522:100 Q (brn-blk-brn).

() R211:10 Q (brn-blk-blk). () R516:10 £ (brn-blk-blk).

( ) R511:10 {2 (brn-blk-blk). | () R514:1500 () (brn-grn-red).

( ) R308:715 ), 1% (viol-brn-grn-blk). ( ) R519:1000  (brn-blk-red).

( ) R311:10Q (brn-blk-blk). () R515:1500 Q (brn-grn-red).

( ) R307:8250(), 1% (gry-red-grn-brn). Solder the leads to the foil and cut off the excess
lead lengths.

( ) R309:100k{Q, 1% (brn-blk-blk-org).

() R505:2700 () (red-viol-red).
() R207:8250 (), 1% (gry-red-grn-brn).

() R506:200 ) (red-blk-brn).
() R209:100 k{}, 1% (brn-blk-blk-org).

: () R509:4700 (1 (vel-viol-red).
Install four 1N4149 (#56-56) diodes as follows:

() R513:1500 () (brn-grn-red).

() Dize.

( ) Dizs. () R501: 82k} (gry-red-org).

( ) Di2s.

() D1i2s. () R502:3900 () (org-wht-red).

( ) R212:22k{} (red-red-org). () R221:150k{}, 1% (brn-grn-blk-org).
( ) 1"barewireat]. () R504:390 () (org-wht-brn).

( ) Solder the leads to the foil and cut off the ex- () R222:2.2 M(Q (red-red-grn).
cess lead lengths.

( ) R218:412k(, 1% (yel-brn-red-org).
Install the components in Section 4 of the circuit

board as follows: ( ) 3/4"barewireat].

() R118:56 k{) (grn-blu-org). ( ) 3/4"bare wire at J.

( ) D111:1N5277B diode (#56-617). () R215:412k(}, 1% (yel-brn-red-org).

( ) R125:12 k() (brn-red-org). ( ) R217:5600  (grn-blu-red).

( ) R126: 100 k{ (brn-blk-yel). ( ) R214:22kQ (red-red-org).

() R128:4700 Q (yel-viol-red). ( ) R216: 1000 Q (brn-blk-red).

( ) C502:.1 uF (104) glass ceramic. ( ) Solder the leads to the foil and cut off the ex-

cess lead lengths.

0O v v 3 1 (INCHES) 2 3

4
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Install components in Section 5 of the circuit board
as follows:

( ) D116: (#56-85) zener diode.

( ) 3/4"bare wireat].

( ) 3/4"bare wireat].

( ) D117: 1N4740A diode (#56-67).
( ) R423:100 Q (brn-blk-brn).

() R417:10Q (brn-blk-blk).

( ) R517:104 (brn-blk-blk).

() R512:104) (brn-blk-blk).

() R521:22kf) (red-red-org).

() R412:10() (brn-blk-blk).

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

() R507:200 ) (red-blk-brn).

( ) R508:2700 () (red-viol-red).

( ) 1-1/8" jumper wire at ]. Remember not to re-
move all the wire insulation here.

() R503:22 k() (red-red-org).

() R219:27.4kQ, 1% (red-viol-yel-red).
Install four 1N4149 (#56-56) diodes as follows:
D122,

D124,

D127.
D121.

(
(
(
(
() R316:1000 Q (brn-blk-red).

() Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install components in Section 6 of the circuit board
as follows:

() 1"bare wire at]J.

() Ca02:.1 pF (104) glass ceramic.
( ) R418:10Q (brn-blk-blk).

() R415:1000 (} (brn-blk-red).

() R421:180Q (brn-gry-brn).

() R416:1000 () (brn-blk-red).

( ) R422:27k() (red-viol-org).

() R406:2700 Q (red-viol-red).

( ) R407:100 Q (brn-blk-brn).

( ) R411:4700 Q) (yel-viol-red).

( ) Ca401:.1 wF (104) glass ceramic.

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

( ) R414:2000  (red-blk-red).
( ) R408:100 ( (brn-blk-brn).

( ) R409:2700 () (red-viol-red).
() R413:10) (brn-blk-blk).

( ) 1"bare wireat].

() Ra402:330 k{} (org-org-yel).
() R403:180 k(} (brn-gry-yel).
() R404:15 k{2 (brn-grn-org).
() 3/4"bare wire at J.

() R321:150k(, 1% (brn-grn-blk-org).
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() R319:27.4kQ, 1% (red-viol-yel-red).
() R405:3900 Q (org-wht-red).

() R322:2.2 MQ) (red-red-grn).

() R318:412kQ, 1% (yel-brn-red-org).
( ) R315:412kQ, 1% (yel-brn-red-org).
() R314:22k} (red-red-org).

( ) 1"bare wireat].

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

Refer to Pictorial 1-2 (Illustration Booklet, Page 2)
for the following steps.

NOTES:

1. Before you install an IC socket, make sure the
pins are straight. If there is any kind of iden-
tification mark (notch, dot, arrowhead, etc.)
at or near one end of the socket, place this
marked end toward the index mark on the cir-
cuit board (this index mark should still be vis-
ible after you install the socket). Then start
the pins into the circuit board holes and sol-
der them to the foil.

2 It is very easy to form a solder bridge between
foils when you solder IC pins. After you in-
stall an IC socket, carefully inspect the foil
for solder bridges and remove any that you
find as described below. If you suspect that
you have a solder bridge but are not positive,
you can check your foil pattern against the
one shown on Page 22 of the Illustration
Booklet.

3. To remove a solder bridge, hold the circuit
board component-side-up as shown and hold
your soldering iron tip between the two
points that are bridged. The solder will flow
down the soldering iron tip.

CIRCUIT
BOAHD

SOCKET

FOIL

SOLDERING SOLDER.
IRON \|| BRIDGE

Install IC sockets in Section 1 of the circuit board
at the following locations.

() Five 14-pin IC sockets at U101, U106, U102,
U103, and U107.

( ) Two 16-pin IC sockets at U105 and U104.

Use the procedure shown in Detail 2-1A on Page
19 whenever you are directed to install ICs.

O Y% w ¥y 1 (INCHES) 2 3 4 5 6 7
[ e 30 L35, 758 J [ | IR T R | L | | P Lo u s by @ d I AP | | |
|n.-|un T T T T T T T T T T T T T T T T T T ¥ T . T | T T T
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The pins on the ICs may be bent out at an angle,
so they do not line up with the holes in the IC socket.
DO NOT try to install an IC without first bending
the pins as described below. To do so may damage
the IC pins or the socket, causing intermittent con-

tact.
f’fll: I . l\.‘-\
\/

IC LEADS

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

Compare the IC to the drawing shown below. Then
determine which end of the IC is the pin 1 end.

it N

Position the pin 1 end of the IC over the index mark
on the circuit board. Then start the IC pins into the
socket. Make sure that all of the pins are started into
the socket. Then push the IC firmly into the socket.
NOTE: An IC pin can become bent under the IC and
it will appear as though it is correctly installed in
the socket.

Detail 1-2A
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Install integrated circuits in the sockets on the cir-
cuit board as follows:

U101: Install a 74LS00 IC (#443-728) at U101.
U106: Install a 74L.S08 IC (#443-780) at U106.

U102-U103: Install 74LS290 ICs (#443-731) at
U102 and U103.

U104-U105: Install 74LS76 ICs (#443-829) at
U104 and U105.
() U107:Install a LM324 IC (#442-602) at U107.

Install the resistors with sleeving in Section 1 of the
circuit board as follows:

( ) Cut twenty-six 3/8" pieces of fiber sleeving.
NOTE: You will use this sleeving when you
install 1-watt and 2-watt resistors in the fol-
lowing steps.

R117: Slide 3/8" pieces of sleeving over the
leads of a 680 k{2, 1-watt (blu-gry-yel) resistor.
Then bend the resistor leads down 90° as
shown and insert them into the circuit board
holes at R117. Use this procedure with all of
the 1-watt and 2-watt resistors.

R124: 180 (), 2-watt (brn-gry-brn) with sleev-
ing.

R304: 10 kQ, 2-watt (brn-blk-org) with sleev-
ing.

R204: 10 kf), 2-watt (brn-blk-org) with sleev-
ing.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Refer to Section 2 of the circuit board to install the
following parts.

() R119:4700 Q, 2-watt (yel-viol-red) with sleev-

ing.

R121: 150 (), 2-watt (brn-grn-brn) with sleev-
ing.

R122: 68 (1, 2-watt (blu-gry-blk) with sleeving.
R123: 68 1, 2-watt (blu-gry-blk) with sleeving.

Install five 33 k{2, 1-watt (org-org-org) resistors with
sleeving as follows:

() Ri1s.
1-WATT
i () R425.
2-WATT () R424.
RESISTORS () Rb524.
() R523.
D
SLEEVING () Solder the leads to the foil and cut off the ex-
Il cess lead lengths.
[ U
O % v 3 1 (INCHES) 2 3 4 5 6 7
/8 3/8 s/8 7/
!..."],Lm‘TJr‘ 1].“};{1:[[, 4'__]J o L nTL'J P l| - J.I;,1I| | 14'11*‘1? ll,¥| 'I
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Refer to Pictorial 1-3 (Illustration Booklet, Page 3)
for the following steps.

NOTES:

1 In this section, you will install the shorter
transistors on the circuit board sections first.
Then go back and install the taller ones.

2. When you install each of the following tran-
sistors, position it so the flat side of the case
is over the outline of the flat on the circuit
board. Then insert the E, B, and C leads into
their holes and position the bottom of the case
1/4" above the circuit board. Solder the leads
to the foil after you install each transistor and
cut off the excess lead lengths.

FLAT L

FLAT

Install transistors in Section 1 of the circuit board
as follows:

() Q101:2N3904 transistor (#417-875).
() Q102: MPSLO1 transistor (#417-811).
() Qb503: 2N3904 transistor (#417-875).
() (Q501:2N3904 transistor (#417-875).

Install transistors in Section 2 of the circuit board
as follows:

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

Install six 2N3904 (#417-875) transistors as follows:

Q504.
Q403.
Q404.
Q502.
Q401.
Q402.

— — — p— p— p—

Install two N-channel FETs (#417-854) as follows:

FLAT

Qz02.
Q302.

S )

( ) Cut seven 1/2" pieces of large heat-shrinkable
sleeving.

( ) Locate the seven MPSU10 (#417-834) transis-
tors. Slide a 1/2" piece of large heat-shrinkable
sleeving over each of the transistors metal tabs
and shrink the sleeving in place with a lighter
or match.

LARGE
HEAT-SHRINK
SLEEVING

A

SHRINK SLEEVING
IN PLACE WITH
LIGHTER OR
MATCH
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Install transistors in Section 1 of the circuit board
as follows:

NOTE: When you install each of the following tran-
sistors, position the beveled side as shown with the
metal tab over the double outline on the circuit
board. Insert the E, B, and C leads into the circuit
board holes and position the case bottom 1/4” above
the circuit board. Solder the leads to the foil after
you install each transistor and cut off the excess lead
lengths.

DOUBLE *
LINE

Install two MPSU10 (#417-834) transistors as fol-
lows:

() Q3o01.
() Qzo1.

Install transistors in Section 2 of the circuit board
as follows:

Install five MPSU10 (#417-834) transistors as fol-
lows:

Q103.
Q505.
Q506.
Q405.

(
(
(
(
( Q406.

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

Install controls in Section 1 of the circuit board as
follows:

NOTE: When you install a control, insert the pins
into the circuit board holes and position the control
so it is perpendicular to the circuit board. Solder

each control to the circuit board after you install
it.

Heathkit

() R127:100 k) control.
() R518:Large 10 k{2 control.

NOTE: Install the small controls with the knobs in
the same direction as the large controls.

( ) R305:Small 10 k{2 control.
( ) R205:Small 10 k) control.

() R213:Large 10 k() control.

Install controls in Section 2 of the circuit board as
follows:

() R419:1000 Q (1K) control.
() R401:100 k) control.
() R313:10k( control.

) R317:100 k{) control.

Refer to Pictorial 1-5 (Illustration Booklet, Page 4)
for the following steps.

Install capacitors in Section 1 of the circuit board
as follows:

NOTE: When you install capacitors, the shorter com-
ponents will be installed first, then the taller ones,
in ascending order.

There are two types of electrolytic capacitors, tubu-
lar and vertical. Before you install either type, look
at it and identify the markings on the body. One
end will have a positive (+) mark or a negative (—)
mark near it. Be sure to install the positive end next
to the positive-marked hole, or the negative end next
to the negative-marked hole.

NEGATIVE
(-)JMARK

 POSITIVE (47
MARK
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() C302:10 wF, 150V tubular electrolytic.
() C202:10 pF, 150V tubular electrolytic.
( ) C122:10 wF, 35V electrolytic.

( ) C203:33 uF electrolytic.

() (C303:33 pF electrolytic.

NOTE: In some of the following steps, you will in-
stall disc-type ceramic capacitors. Do not push the
insulated portion of the leads into the circuit board
holes. This could make it difficult to solder the leads
to the foil.

INSULATION INSULATION

Install ceramic and Mylar capacitors in Section 1
of the circuit board as follows. These capacitors are

identified on the circuit board by the following out-
lines:

) s>

Install eight .01 pwF ceramic capacitors as follows:

C105.
C107.
C108.
C106.
C114.
Ci12.
C113.
C115.

— p— p— p— o, o, g, o,
B e

Solder the leads to the foil and cut off the ex-
cess lead lengths.

—
—

Install two .22 wF Mylar capacitors as follows:

( ) C301.
() Czo1.

Install two .1 pF tubular capacitors as follows. Posi-
tion these capacitors with the banded end in either
direction on the circuit board.

() Cio4.
( ) Cio3.

() Ci21:Install a 470 pF electrolytic at C121.

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 2 of the circuit board
as follows:

( ) C119:10 pF, 35V electrolytic.
() C118:10 pF, 35V electrolytic.
() C503:.01 pF ceramic.

( ) C111:20 uF tubular electrolytic.
( ) C109: 70 wF tubular electrolytic.
() C117:470 uF electolytic.

() C116:470 pF electrolytic.

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
problems:

( ) Unsoldered connections.

( ) Poorsolder connections.

( ) Solderbridges between foil patterns.

( ) Protruding leads which could touch together.

Trim all leads as close to the foil pads as possi-
ble.

() ICsfor proper type and installation.

() Check transistors for proper type and installa-
tion and proper positioning of the case flat.

( ) Diodes for correct type and installation.
This completes the circuit board assembly. Set it and

the remaining fiber sleeving aside until it is called
for later.
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CHASSIS

PARTS LIST

Remove the remaining parts from the shipping car-
ton and check each part against the following list.
The key numbers correspond to the numbers on the
“Chassis Parts Pictorial” (Illustration Booklet, Pages
5 and 6). Return any part that is in an individual
envelope back into the envelope after you have iden-
tified it, until that part is called for in a step. Do
not throw away any packing material until you ac-
count for all the parts.

KEY HEATH QTY. DESCRIPTION CIRCUIT

No. PartNo. Comp. No.

RESISTORS

A1 6-101-12 1 100 2 (brn-blk-brn) Test

Al 6-102-12 1 1000 € (brn-blk-red) Test

Al 6-104-12 2 100 kQ (brn-blk-yel) R6, test

Al 6-154-12 1 150 kf} (brn-grn-yel) R2

Al 6-274-12 1 270 kS (red-viol-yel) R1

Al 6-105-12 1 1MQ (brn-blk-grn) R3

A1 1-157-12 1 10 MQ (brn-bik-blu) R5

CAPACITORS

A2 21-821 2 4700 wF(472) ceramic Ci1,C2
capacitor

A2  21-16 1 .01 pF ceramic Test

A2  21-38 1 .02 pF ceramic C3

A3 23-62 1 .1 pFtubular Cc4

A4 25-880 1 10 pF electrolytic Test

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.

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

SEMICONDUCTORS

A5  57-27 1 1N2071 diode D1

A6  412-640 1 LST5053LED D2

A7  417-875 1 2N3904 transistor Test

METAL PARTS

B1  90-1339-1 1 Cabinet

B2  200-1468-1 1 Chassis

B3 203-2230 1 Front panel

B4  205-778 1 Alignment tool blade

BS 205-1916 1 Transformer mounting

plate

B6  206-584 1 Shield

B7 20741 2 Clamp

B8 210-86 1 Bezel
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No. No. PartNo. Comp. No.
HARDWARE CONTROLS - SWITCHES
NOTE: Hardware packets are marked to show the size of D1 10-1119 2 1Ml control R4, R7
the hardware they contain (HDW #4, or HDW #8, etc.). You D1 10-1186 2 2000 2 (2K) control R8, R9
may have to open more than one packet to locate all of D2 60-70 1 2-position SPST siide sw2
the hardware of any one size (#86, for example). g‘z gg:gg : g'gg:;{:g: ;TD?,I. 21:3: gm?
C1 250-1415 4  4-40 x 3/8" phillips screw
C2 250-1282 4  6-32 x 1/8" black setscrew PLASTIC AND RUBBER PARTS
C3 250-1325 13 6-32 x 1/4" black phillips
screw . E1 70-10 2 Black insulator
C4  250-1419 13 6-32 x 1/4” black phillips flat E1 70-11 2 Redinsulator
headscrew E2 735 1 CRT cushion
C5  250-1430 2 6-32 x 1/2" phillips screw E3  73-79 2-1/2" Rubber U-channel
Cé  250-1280 1 6-32 x 3/8"black phillips E4  73-92 1 Double-stick foam strip
screw ) i E5 74-4 1 Plastic tape (roll)
C7 250-1322 1 #6 x 5/§'black phillips E6 75-754 1 Strain relief
self-tapping screw E7  260-700 1 LED grommet
C8  250-1441 2 10-32 x 1/2" black phillips E8  260-701 1 Retaining ring
screw E9  260-96 2 Red clip assembly
Co 252-3 7 6-32nut E9 260-97 2 Black clip assembly
C10 252-5 2 10-32nut E10 261-34 4  Foot
C11 252-38 4  3/8" black control nut Ei1 354-5 7 Cabletie
Ci12 252-39 2  1/4" control nut E12 414-42-1 1 Graticule
C13  254-1 10 #6 lockwasher E13  436-11 2 Redbananajack Jz2, J4
C14 2539 2 #8flatwasher E13 436-22 2 Black banana jack J1,J3
C15 254-3 2 #10lockwasher E14 462-1107 2  Skirted knob
C16 254-42 2 1/4"|lockwasher E15 462-1110 2 Knob
C17 255-811 2 1-5/8"threaded hex spacer E16 490-5 1 Nut starter
C18 259-1 5 #6 solder lug
CABLE - WIRE - SLEEVING MSCELLANEONS
' E1 54-1023 1 Power transformer T1
343-15 30" Coaxial cable F2 7552 1 Switch insulator
347-55 30" Flatribbon cable : 89-54 1 Line cord
344-15 84" Black stranded wire F3 411142 1 CRT (cathode ray tube) Vi
344-50 24" Black solid wire F4  421-42 1 3/8-ampere slow-blow fuse ~ F1
344-16 48" Red strgnded wire F5  422-1 1 Fuseholder
344-21 18" Red solid wire F6  431-16 1 2-lug terminal strip
344-34 48" Brown solid wire F7  431-42 2 5-lugterminal strip
344-35 9"  Orange solid wire ) F8  434-41 1 CRT socket
344-80 12" Orange slr_and.ed wire F9  438-47 4  Bananaplug
344-36 9" Yellow solid wire F10 490-14 1 Allenwrench
344-81 12" Violet stranded wire
344-186 14-4" Violet solid wire
344-82 48" White stranded wire
344-187 14-'4" White solid wire
344-188 14-1%" Gray solid wire
346-35 12" Small heat-shrinkable
sleeving
RO DR i RTINS SEUE B NPT BN
g USNOEFTEL o o g e L e NRTIRIES ST USPR WS S [T —l TS S I S
i e A A BT S T T A SO LA S AL S T N
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STEP-BY-STEP ASSEMBLY

CHASSIS PARTS MOUNTING ()
NOTES:
1. The term “hardware” will be used to refer to ()

the screws, nuts, and lockwashers where parts
are being mounted in some of the following
steps. The phrase “Use 6-32 x 1/4” black phil-
lips hardware,” for example, means to use a ()
6-32 x 1/4" black phillips screw, one or more
#6 lockwashers, and a 6-32 nut. Refer to any
Pictorial or Details that are used in the steps
for the correct number of lockwashers and the
correct way to install the hardware. ' ()

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

Position the chassis as shown in Pictorial 2-1 (Illust-
ration Booklet, Page 7). The parts that you will
mount in the following steps are shown in an
exploded view on the chassis in Pictorial 2-1. The
Details that are used during the assembly show an
exploded view of a particular part being installed
and the method for mounting it. Refer to the Picto-
rials for the positioning of all parts.

() SW2: Mount the 2-position SPST slide switch
to the chassis at SW2 with 6-32 x 1/4” black
phillips flat head screws. Position the two lugs

as shown. /
F'LASTIC\ @
D
GRBEAMET @

ﬂ&
LED
et NP

RETAINING
SHORTER RING

LEAD

@)

Detail 2-1A

SW1: Mount a 3-position DPTT slide switch
to the chassis at SW1 with 6-32 x 1/4" black
phillips flat head screws.

SW3: Mount a 2-position 4PDT slide switch
to the chassis at SW3 with 6-32 x 1/4” black
phillips flat head screws.

Mount the 2-lug terminal strip to the chassis
at hole A with 6-32 x 1/4" black phillips flat
head hardware. Be sure to position the termi-
nal strip and lockwashers as shown.

Mount a #6 solder lug to the chassis at hole
B with 6-32 x 1/4” black phillips flat head
hardware. Position the solder lug as shown.

Refer to Detail 2-1A and tape the graticule to
the inside of the front panel using the plastic
tape. Position the graticule so the painted side
faces toward the tape. Center the black border
of the graticule along the edges of the front
panel cutout so they do not show from the
front. Make sure the tape does not extend past
the front panel edges.

GRATICULE
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( ) D2: Refer to Detail 2-1A and install the LED ()

R4: Mount a 3/8” black control nut onto a 1

as follows:

1. Push the plastic LED grommet into its
front panel hole from the outside until
the shoulder is against the panel. )

2. Push the LED case all the way into the
LED grommet from the inside of the front
panel. Position the case flat (shorter
lead) down as shown. Be carefull not to
bend the leads near the case or they may
break off.

3 Place the retaining ring over the LED and
press the ring over the grommet until it
is against the inside of the front panel.

Insert the LED leads through the chassis front
access hole with the front panel cutouts over
the slide switches. Hold the front panel against
the chassis while you secure the panel to the
chassis with the following banana jacks and
controls.

Mount a black banana jack at hole J3 with the
nut supplied with the jack. Make the nut only
finger tight at this time and do not crossthread
it.

Similarly, loosely mount a red banana jack at
hole J4.

Loosely mount a black banana jack at hole J1.

Loosely mount a red banana jack at hole J2.

Carefully center the three slide switches in
their front panel cutouts, then tighten the four
banana jacks securely. Do not overtighten the
jacks.

R8: Mount a 2000 € (2K) control at R8 with
a 1/4" control lockwasher and a 1/4” control
nut. Position the control with the lugs as
shown.

R9: Similarly, mount a 2000 Q (2K) control
at R9.

M(} control shaft until it is finger tight against
the control. Then mount the control tightly at
R4 with another 3/8” black control nut. Posi-
tion the lugs as shown.

() R?7: Similarly, mount a second 1 M) control
and two 3/8" black control nuts at R7.

() Mount a #6 solder lug at hole E with 6-32 x
1/4" black phillips hardware. Position the sol-
der lug as shown.

() Mount a #6 solder lug a hole F with 6-32 x
1/4" black phillips hardware. Position the sol-
der lug as shown.

() Mount a 5-lug terminal strip at hole G with
6-32 x 1/4" black phillips hardware. Position
the terminal strip and the two lockwashers as
shown.

( ) Similarly, mount a 5-lug terminal strip at hole
H. Position the terminal strip and two
lockwashers as shown.

( ) Mount a fuseholder at F1 with 6-32 x 3/8"
black phillips hardware.

( ) F1: Install a 3/8-ampere, slow-blow fuse into
the fuseholder clips.

( ) Locate the fuse replacement label and write
the following fuse type and rating on the label:

“3AG, 3/8-ampere slow-blow.”

() Remove the paper backing from the fuse re-
placement label and press the label onto the
inside of the chassis rear panel.

( ) Remove the paper backing from the
“DANGER” label and press the label onto the

rear panel at the indicated location.

Set the chassis aside.
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FLAT CABLE PREPARATION

Refer to Pictorial 2-2 (Illustration Booklet, Page 8)
for the following steps.

Use the following procedure when you are in-
structed to remove wire groups from the flat ribbon
cable in the following steps:

1. Refer to the illustration at the top of the
Pictorial and locate the group of wires
you are instructed to remove.

2. Use a pen to mark each wire to the length
indicated in the step.

3. Carefully, at the marks, cut only those
wires you intend to remove. '

4. Separate the wire groups from the main
cable. Use a pair of cutters or a knife to
start separating the wires as shown in
the inset drawing.

NOTE: Do not cut or remove any wires from the
main cable unless you are specifically instructed to
do soin a step.

( ) Refer to group A and remove a 13" length of
brown, red, orange, yellow, green, and blue
wire, as a group, from the flat ribbon cable.

When you are instructed to prepare a multi-wire
cable, as in the next step, use the following proce-
dure:

1. Lay the length of wire over the drawing
in the Pictorial called out in the step.
Then mark all of the wire separation
points with a pen.

2. Separate all of the wires to their separa-
tion marks.

3. Cut the individual wires to their indi-
cated lengths and prepare the wire ends
as follows: Remove 1/4" of insulation
from each wire end; twist the fine wire
strands tightly together; and apply a
small amount of solder to the wire end
to hold the strands together.

Refer to Part A of the Pictorial and prepare
the brown, red, orange, vellow, green, and blue
6-wire cable as shown.

Refer to group B and remove a 6” length of
brown, red, orange, and yellow wire, as a
group, from the flat ribbon cable.

Refer to Part B of the Pictorial and prepare the
brown, red, orange, and yellow 4-wire cable
as shown.

Refer to group C and remove a 6" orange, yel-
low, and green wire from the flat ribbon cable.

Refer to Part C of the Pictorial and prepare the
orange, vellow, and green 3-wire cable as
shown.

Refer to group D and remove a 6" blue, violet,
and gray wire, as a group, from the flat ribbon
cable.

Refer to Part D of the Pictorial and prepare
the blue, violet, and gray 3-wire cable as
shown.

Refer to group E and prepare the green, blue,
violet, and gray wire, as a group, from the flat
ribbon cable.

Refer to Part E of the Pictorial and prepare the
green, blue, violet, and gray 4-wire cable as

shown.

Discard the remaining ribbon cable.
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CIRCUIT BOARD WIRING

Refer to Pictorial 2-3 (Illustration Booklet, Page 9)
for the following steps.

NOTE: In the following steps, you will connect some
of the wires from each of the multi-wire cables to
the circuit board. Make sure you connect end A of
each cable as shown in the Pictorial. Refer back to
Pictorial 2-2 to identify the ends if necessary.
Whenever you connect a wire to the circuit board,
solder the connection to the foil and cut off the ex-
cess wire length after the connection cools.

Connect the wires at end A of the brown, red, orange,
yellow, green, and blue, 6-wire cable to the circuit
board as follows:

( ) Brown wire to hole C.

() Red wire to hole B.

() Orange wire to hole X.

() Yellow wire to hole A.

{ ) Green wiretohole Z.

( ) BluewiretoholeY.

Connect the wires at end A of the brown, red, orange,
and yellow 4-wire cable to the circuit board as fol-
lows:

( ) Brown wire to hole M.

( ) Red wire to hole L.

( ) Orange wire to hole D.
( ) Yellow wire to hole E.

Connect the wires at end A of the orange, yellow,

and green 3-wire cable to the circuit board as fol-
lows:

() Orange wire to hole MM.
( ) Yellow wire to hole R.

( ) Green wiretoholeS.

Connect the wires at end A of the blue, violet, and
gray 3-wire cable to the circuit board as follows:

( ) Blue wire to hole K.
() Violet wire to hole].
() Gray wire to holel.

Connect the two wires at end A of the green, blue,
violet, and gray 4-wire cable to the circuit board as
follows:

() Violet wire to hole P.

( ) Gray wire to hole H.

You will connect the remaining wires from both
ends of this cable later.
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Refer to Pictorial 2-4 (Illustration Booklet, Page 10)
for the following steps.

() Cutthe following lengths of coaxial cable:

5-1/2"
7-1/2"
7-1/2"
8"

( ) Refer to Detail 2-4A and prepare the ends of
the coaxial cables as shown. Remove the
shield lead at end A of the cable. Be careful
not to pull the center lead out of the cable
when you prepare the lead.

END A END B

TE

CUT OFF SHIELD LEAD

TAKING CARE NOT TO CUT THE SHIELD LEAD,

REMOVE THE OUTER INSULATION.

———

o
PEEL OFF THE FOIL,

REMOVE FOIL

% SHIELD LEAD
1/4"%¢
)\@/

REMOVE 1/4" OF THE INSULATION.
Detail 2-4A

() Cut four 3/4" pieces of small heat-shrinkable

sleeving.

Heathkit

( ) Slide the 3/4" pieces of small heat-shrinkable
sleeving over end A (without the shield) of
each of the four prepared coaxial cables. Then
position the sleeving 1/2” from the end of each
cable and shrink the sleeving in place with
a lighter or a match.

Connect end A of the four prepared coaxial cables
to the circuit board as follows. Solder each lead to
the foil after you connect it and cut off the excess
lead length. You will connect the cables in the order
in which you prepared them.

() Inner lead of the 5-1/2” coaxial cable to hole

F.

() Inner lead of one of the 7-1/2" coaxial cables
to hole G.

() Inner lead of the other 7-1/2" coaxial cable to

hole N.

() Innerlead of the 8" coaxial cable to hole O.

You will connect the other end of these cables later.

NOTE: To prepare a wire, as in the following step,
cut it to the proper length and remove 1/4” of insula-
tion from each end. For stranded wires, tightly twist
together the strands at each wire end and add a small
amount of solder to hold the separate strands to-
gether.

( ) Prepare the following lengths of wire:

11-1/2" black stranded
11" red stranded

11" orange stranded
10-1/2" violet stranded
11-1/2" white stranded
14-1/2" violet solid
14-1/2" white solid
8-1/2" yellow solid
7-1/2" orange solid

O Y 1 3y 1 (INCHES) 2 3 4 5 6 7
AT TRL N TR (R (N S S S " l| L 1 y ] - % 1 Il‘. L | 'L;‘_l
T v + T T s e B
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Connect the prepared wires to the circuit board as
follows. Solder each wire to the circuit board foil
after you connect it and cut off the excess wire
length. You will connect the wires in the order in
which you prepared them.

() 11-1/2"black stranded wire to hole V.

() 11"red stranded wire to hole U.

( ) 11" orange stranded wire to hole T.

() 10-1/2" violet stranded wire to hole LL.

() 11-1/2" white stranded wire to hole W.

() 14-1/2"violet solid wire to hole J].

() 14-1/2" white solid wire to hole KK.

() 8-1/2"yellow solid wire to holeII

( ) 7-1/2" orange solid wire to hole HH.

You will connect the other end of these wires later.

( ) Position the circuit board and power trans-
former as shown in Pictorial 2-4.

Connect the power transformer leads to the circuit
board as follows. Solder each lead to the foil after
you connect it and cut off the excess lead lengths.
Be careful not to stress the other cables and wires

when you turn the circuit board over or they could
break.

( ) Loosely twist the two brown leads together.
Then connect the short brown lead to hole AA.

( ) Connectthe long brown lead to hole BB.
() Connect the white lead to hole FF.

() Connect the white-yellow lead to hole EE.
() Connect one of the red leads to hole CC.
() Connect the other red lead to hole DD.

( ) Connectthe yellow lead to hole GG.

You will connect the remaining power transformer
leads later.
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Refer to Detail 2-4C for the following steps.

(
(

)
)

Position the chassis as shown in the Detail.

Lay the transformer mounting plate inside the
chassis so that the mounting holes align.

Install the circuit board and power transformer
inside the chassis so the transformer flange
mounting holes are over the mounting plate
holes and the circuit board is resting on the
four spacers. Then mount the power trans-
former and mounting plate to the chassis with
10-32 x 1/2" black phillips hardware. You will
not mount the circuit board at this time. Make
sure you route all of the leads as shown.

ROUTE LEADS
AROUND BACK

POWER
® TRANSFORMER

E®

MOUNTING

POSITION ALL WIRING PLATE

AWAY FROM THE
FRONT PANEL

SPACER

10X32%X1/2"
BLACK
PHILLIPS
HARDWARE

Detail 2-4C




Heathkit

Page 33

CHASSIS WIRING

Refer to Pictorial 2-5 (Illustration Booklet, Page 11)
for the following steps.

NOTE: Push the circuit board back away from the
front of the chassis as far as possible to make con-
necting to the chassis front easier. Position all circuit
board wiring out of the way until you are instructed
to connect it.

() Prepare the following black solid wires. You
will connect the wires in the order in which
you prepared them.

3"
1-1/4"
3"
4-1/2"
2-1/2"
1-1/2"
1’.’

() Remove an extra 1/8" insulation (3/8" total)
from one end of a 3" wire and use the wire
in the next step.

NOTES:

1. When you connect the black solid wires,
route them as shown and keep them
against the chassis front.

2. In the following steps, (NS) means not

to solder the connection because you
will add other wires later. “S-" with a
number, such as (S-1), means to solder
the connection. The number following
the “S-" shows you how many wires
should be at the connection. This helps
you check your work for errors as you

go.

( ) Connect the 1/4" prepared end of the 3" black
solid wire to solder lug B (NS) and the 3/8”
end to SW3 through lug 11 (S-2) to lug 8 (NS).
NOTE: The “S-2" connection at lug 11 counts
as two connections; one entering and one leav-

Connect one end of the 1-1/4"black solid wire
to SW3 lug 8 (S-2). You will connect the other
end of this wire later.

Connect the other 3" black solid wire from sol-
der lug B (NS) to black banana jack J1 (S-1).

Remove an extra 1/4” of insulation (1/2" total)
from one end of the 4-1/2” black solid wire.
Connect this end to SW1 through lug 2 (S-2)
to lug 3 (S-1). Connect the other end to control
R4 lug 2 (NS).

Remove an extra 1/4" of insulation from one
end of the 2-1/2” black solid wire and connect
the 1/2" prepared end to SW1 through lug 6
(NS) to lug 7 (NS). Connect the other end of
the wire to terminal strip A lug 2 (NS).

Connect one end of the 1-1/2" black solid wire
to terminal strip A lug 2 (NS) and the other
end to black banana jack J3 (NS).

Connect one end of the 1" black solid wire
to black banana jack J3 (S-2). You will connect
the other end later.

Cut a 3/4" piece of fiber sleeving and slide it
over the short LED lead. Then connect the lead
to terminal strip A lug 2 (NS). Be careful not
to stress the leads near the case or you could
damage the LED.

Connect the long LED lead to terminal strip
Alug1 (NS).

R2: Connect one lead of a 150 k) (brn-grn-yel)
resistor to SW1 lug 1 (S-1) and the other lead
to lug 6 (S-3). Position the resistor body as
shown.

R1: Connect one lead of a 270 k() (red-viol-yel)
to SW1 lug 4 (S-1) and the other lead to lug
7 (S-2). Position the resistor body as shown.

Cut two 1/2" pieces of fiber sleeving.

R3: Slide a 1/2" piece of fiber sleeving over

ing. each lead of a 1 MQ (brn-blk-grn) resistor. Con-
nect one end of the resistor to solder lug B
(NS) and the other lead to control R4 lug 1
(S-1).
0 v ow % 1 (INCHES) 2 3 4 5 6 7
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() Mount a #6 solder lug at chassis spacer C with
a4-40 x 3/8" phillips screw. Secure this solder
lug to the spacer and position it as shown.

() Similarly, mount another #6 solder lug at
chassis spacer D. Position the solder lug as
shown.

( ) Connect the free end of the 1” black solid wire
coming from black banana jack J3 to solder lug
C(8-1).

{ ) Connect the free end of the 1/1-4" black solid
wire coming from SW3 lug 8 to solder lug D
(NS). NOTE: When you connect the wires to
solder lug D, use the outer solder lug hole.

NOTES:

1. In the following steps, you will connect the
cables coming from the circuit board to the
components on the front of the chassis. Posi-
tion the unconnected wires back out of the
way while you connect these cables. Route
all of the cables as shown in the Pictorial.

2. Position the circuit board back away from the
inside front of the chassis as far as possible
and over to the left so that you have clear ac-
cess to switch SW3. You will wire this switch
first. Since SW3 has 12 lugs, connecting wires
to the lugs will be somewhat confined and
a bit more difficult. The easiest way to make
connections to these lugs is to form a hook
in the end of the wire you wish to connect.
Then hook the wire into the lug hole and
crimp it tightly in place.

3. Make sure you use the correct cables and lugs
when you wire the switches and controls. Al-
ways cut off any excess lead lengths from the
solder connections to prevent the lugs or
other wires from shorting together. Take your
time and be careful not to burn any adjacent
wires or cables when you solder to a lug.

Refer to Pictorial 2-5 (Illustration Booklet, Page 11)
and inset drawing #1 for the following steps.
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Connect the free wire ends of the green, blue, violet,
and gray 4-wire cable as follows:

( ) Violet wire to SW3 lug 10 (5-1).
() Gray wire to SW3 lug 7 (S-1).

( ) Indicated end of the blue wire to SW3 lug 2
(NS). Connect the other end to red banana jack
J4 (S-1).

() Connect the inner lead of the coaxial cable
coming from hole O to SW3 lug 12 (S-1) and
the shield to solder lug D (NS). Remember to
use the outer hole.

( ) Connect the inner lead of the coaxial cable
coming from hole G to SW3 lug 9 (S-1) and
the shield to solder lug D (NS).

( ) Indicated end of the green wire to SW3 lug
5 (NS). Connect the other end to red banana
jack J2 (S-1).

( ) Connect the inner lead of the coaxial cable
coming from hole N to SW3 lug 5 (S-2) and
the shield lead to solder lug D (NS).

( ) Connect the inner lead of the coaxial cable
coming from hole F to SW3 lug 2 (S-2) and
the shield to solder lug D (S-5). Make sure you
solder all of the leads at the solder lug.

Refer to inset drawing #2 on Pictorial 2-5 for the
following steps.

Connect the wires at the free end of the brown, red,
orange, and yellow 4-wire cable to SW3 as follows.
Be careful not to burn any of the other wires at the
switch lugs.

( ) Red wire tolug6 (S-1).

( ) Orange wire to lug 3 (S-1).

( ) Brown wire to lug4 (S-1).

() Yellow wire to lug 1 (S-1).
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Refer to Pictorial 2-6 (Illustration Booklet, Page 12)
for the following steps.

Connect the free wire ends of the brown, red, orange,
yellow, green, and blue 6-wire cable as follows:

() Blue wire to solder lug B (S-4). Make sure you
solder all the wires at this lug.

( ) Brown wire to control R4 lug 3 (S-1).

( ) Red wire to SW1lug5 (S-1).

() Yellow wire to SW1 lug 8 (S-1).

( ) Green wire to terminal strip A lug 2 (S-4).

( ) Orange wire to terminal strip A lug 1 (S-2).

Connect the free wire ends of the orange, yellow,
and green 3-wire cable to control R9 as follows:

( ) Orange wire to lug 3 (S-1).
() Yellow wire to lug 2 (S-1).
( ) Green wiretolug1 (S-1).

Connect the free wire ends of the blue, violet, and
gray 3-wire cable to control R8 as follows:

( ) Blue wire tolug 3 (S-1).
() Violet wire to lug 2 (S-1).
() Gray wire tolug1 (S-1).

NOTE: At this time, carefully inspect the front chas-
sis wiring, especially at switch SW3, for any poor
or unsoldered connections. (Control R4 lug 2 should
not be soldered at this time.) Also inspect closely
for fine wire strands shorting to adjacent switch lugs.
Cut off any unconnected wire strands. Also make
sure all the coaxial cable shields are all soldered
to solder lug D.

( ) Route the cables, especially the six-wire cable,
against the inside front and bottom of the chas-
sis as shown.

Refer to Pictorial 2-7 (Illustration Booklet, Page 13)
for the following steps.

(o] Y% % 3 1 (INCHES) 2 3
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Remove the screws at solder lugs C and D.
Mount the circuit board over the solder lugs
and the two chassis spacers with 4-40 x 3/8”
phillips screws. Position the solder lugs as
shown. Then mount the circuit board to the
other two chassis spacers with 4-40 x 3/8"
phillips screws.

Cut five 3/4" lengths of small heat-shrinkable
sleeving,

Slide a piece of sleeving over the free end of
the violet wire coming from JJ and the white
wire coming from KK.

Connect the end of the violet wire to control
R7 lug 1 (S-1).

Connect the end of the white wire to control
R7 lug 3 (S-1).

Prepare a 13" gray solid wire.

Slide another 3/4” piece of heat-shrinkable
sleeving over one end of the gray wire and con-
nect this end of the wire to control R7 lug 2
(S-1). You will connect the other end of this
wire later.

Slide the heat-shrinkable sleeving over control
lugs 1, 2, and 3 at R7 and shrink them in place
with the heat from your soldering iron. Make
sure the sleeving covers the lugs.

Slide the switch insulator over the lugs of
switch SW2 and against the switch body.

Prepare two 19-1/2" lengths of brown solid
wire and twist them together to make a twisted
pair.

Slide the remaining 3/4" pieces of heat-shrink-
able sleeving over one end of the twisted
brown wires. Then route the wires across the
inside front of the chassis and around the cir-
cuit board to terminal strip G as shown. Con-
nect the wire ends with the sleeving to switch
SW2 lugs 1 (S-1) and 2 (S-1). After the connec-
tions cool, slide the sleeving over the lugs and
shrink it in place.
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( ) Connect either brown wire to fuseholder F1
lug 2 (S-1). Make this connection mechani-
cally secure as shown in inset drawing #1 of
the Pictorial.

Connect the other brown wire to the lower
hole (below the lug) of terminal strip G lug
5 (NS). Make the lower hole connection
mechanically secure as shown in inset draw-
ing #2 by bending the wire or lead end up
90° as shown. Be careful not to short this lead
or wire to an adjacent terminal.

NOTE: In the following steps, when you connect
components to terminal strip G, insert the compo-
nent leads into the holes below the terminal strip
lugs as shown.

() Cuta 1/2" piece of fiber sleeving and slide the
sleeving over one lead of a 4700 pF(472)
capacitor.

C1: Connect this lead with the sleeving to ter-
minal strip G hole 3 (NS) and connect the
other lead to fuseholder F1 lug 1 (NS). Make
the fuseholder connection mechanically se-
cure. Position the capacitor as shown.

C2: Connect one lead of another 4700 pF(472)
ceramic capacitor to terminal strip G hole 2
(NS) and connect the other lead to hole 3 (S-2).
Position the capacitor against the chassis as
shown.

Cut four 1/2" pieces of fiber sleeving.

R5: Slide a piece of 1/2" sleeving over each
of the leads of a 10 M (brn-blk-blu) resistor.
Then connect one lead of the resistor to termi-
nal strip H lower hole 2 (S-1) and the other
lead through hole 4 (S-2) to hole 5 (NS).

D1: Slide a piece of 1/2" sleeving over each
lead of a 1N2071 (#57-27) diode. Then con-
nect the lead at the banded end of the diode
to terminal strip H lower hole 1 (S-1), and con-
nect the other lead to hole 3 (S-1).

Connect either lead of a .1 wF tubular capacitor
to terminal strip H hole 5 (S-2) and connect
the other lead to solder lug E (S-1).

NOTE: The remaining connections to terminal strip
H are to the lugs, not the lower holes. The lower
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hole connections will not count in the following sol-
der steps.

() C3: Connect one lead of a .02 pF ceramic
capacitor to terminal strip H lug 1 (NS) and
connect the other lead to lug 2 (NS). Position
the capacitor as shown.

( ) Connect the free end of the orange solid wire

coming from circuit board hole HH to terminal

strip H lug 4 (S-1).

()
()

Prepare a 14" red solid wire.

Connect one end of the 14" large red solid wire
to control R4 lug 2 (S-2) and connect the other
end to terminal strip H lug 1 (S-2). Route the
wire along the chassis bottom as shown.

Refer to Pictorial 2-8 (Illustration Booklet, Page 14)
for the following steps.

Connect the following transformer wires to the lower
holes of terminal strip G as follows:

( ) Blacklead to hole 1 (S-1).

( ) Black-green lead to hole 2 (S-2).

Black-yellow lead to hole 4 (5-1).

Black-red lead to hole 5 (S-2).

Refer to Detail 2-8A and remove 4-3/4" of outer
insulation from the end of the line cord. Be
careful not to cut into the inner lead insulation
when you remove the outer insulation.

Cut 1-1/4" from the end of the black lead and
white lead. Remove 3/8” of insulation from the
individual leads (if this has not already been
done) and apply a small amount of solder to
the lead ends to hold the strands together.

4-3/4"—»
best
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Detail 2-8A
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LINE CORD
STRAIN RELIEF

PART 2

Detail 2-8B

) Refer to Detail 2-8B Part 1 and insert the pre-

pared end of the line cord through rear chassis
hole ]J. Then insert the end of the line cord
through the strain relief hole with the shoulder
and weave the line cord through the indicated
adjacent hole for a distance of 5-3/4". Route
the line cord through the remaining strain re-
lief hole and pull it tight at both ends of the
strain relief. Upon completion, you should
have approximately 5-1/4" of line cord coming
from the strain relief as shown in Part 2.

Refer to Detail 2-8B Part 2 and push the shoul-
der of the strain relief into hole ], and secure
it with a #6 x 5/8” black phillips screw.

Connect the line cord leads as follows.

INSIDE
OF
CHASSIS

/w +6x5/8"
¥ & BLACK

PHILLIPS
SCREW

Make

mechanically secure connections.

(
(

)
)

Green lead to solder lug F (S-1).
White lead to terminal strip G lug 1 (NS).
Black lead to fuseholder F1 lug 1 (S-2).

Push the line cord leads against the rear of
the chassis.

Prepare a 3" red solid wire.

Connect one end of the 3” solid wire to termi-
nal strip H lug 2 (S-2). You will connect the
other end later.
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ALTERNATE LINE VOLTAGE WIRING

Two sets of line voltage wiring instructions are given
below, one for 120 VAC line voltage and the other
for 240 VAC line voltage. In the U.S.A., 120 VAC
is more common. USE ONLY THE INSTRUCTIONS
THAT AGREE WITH THE LINE VOLTAGE IN YOUR
AREA.

120 VAC WIRING

The plug on the power cord for this kit is for stan-
dard 120 VAC outlets in most of North America. For
240 VAC operation in other countries, cut the plug
off and replace it with a permanent plug that
matches your 240 VAC receptacle.

120 VAC Wiring

Refer to Detail 2-8C Part 1 for the following steps.

PART 1 ( ) Preparetwo 1-1/4" brown solid wires.
NOTE: Make the following connections mechani-
cally secure. The connections to the lower terminal
strip holes will not count in the lug solder steps.
( ) Connect one of the 1-1/4" brown wires to ter-
minal strip G between lugs 1 (S-2) and 2 (S-1).
() Connect the other 1-1/4” brown wire to termi-
nal strip G between lugs 4 (5-1) and 5 (S-1).
240 VAC Wiring
PART 2 240 VAC WIRING Refer to Detail 2-8C Part 2 for the following steps.
ad ( ) Preparean 1-1/2" brown solid wire.
NOTE: Make the following connections mechani-
D cally secure. The connections to the lower terminal
@ ﬁ strip holes will not count in the lug solder steps.
- ‘f "
13|1:;N2 ( ) Connect the 1-1/2" brown wire to terminal
strip G between lugs 2 (S-1) and 4 (S-1).
1
'K ’ @ ( ) Solder the white line cord lead to lug 1 of the
3 terminal strip (it was connected previously).
SOLDER WHT 4
LINE CORD LEAD\
Detail 2-8C
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CRT SOCKET WIRING

Refer to Pictorial 2-9 (Illustration Booklet, Page 15)
for the following steps.

()

()

()

Position the CRT socket at the bottom of the
chassis with the lugs facing up with the key
as shown. Make a mechanically secure con-
nection to the socket lugs. The socket lug num-
bers are stamped on the other side of the sock-
et for reference.

Cut two 1/2" pieces of fiber sleeving.

R6: Slide the 1/2" sleeving over the leads of
a 100 k (brn-blk-yel) resistor. Then connect
one lead to socket lug 1 (NS) and the other
tolug 3 (NS). :

Connect one of the green transformer leads to
socket lug 12 (S-1).

Connect the other green transformer lead to
socket lug 1 (S-2).

Connect the gray wire coming from control R7
to socket lug 4 (5-1).

Connect the wires coming from the circuit board to
the CRT socket as follows:

()
()
()
()

Yellow wire from hole II to lug 3 (S-2).
White wire from hole W to lug 6 (S-1).
Black wire from hole V to lug 7 (S-1).
Violet wire from hole LL to lug 8 (S-1).
Orange wire from hole T to lug 9 (S-1).
Red wire from hole U to lug 10 (S-1).

Connect the red wire coming from terminal
strip H to socket lug 2 (S-1).

NOTE: Socket lugs 5 and 11 are unused.

()

Install cable ties at the seven indicated loca-
tions. Refer to the inset drawing for the cable
tie installation. After you install a cable tie,
cut off the excess tie and use your soldering
iron to melt the sharp cutoff end down as
shown.

CRT MOUNTING

Refer to Pictorial 2-10 (Illustration Booklet, Page 16)
for the following steps.

Refer to the inset drawing on Detail 2-10A and
prepare two 1" pieces of rubber CRT cushion
as shown.

Refer to Detail 2-10A and insert the grooved
side of the two CRT cushions over the round
edge of the chassis.

RUBBER
CRT CUSHION

e
— o —
MAKE CUuT
AT CENTER

DO NOT CUT
THROUGH THIS
PORTION OF
CRT CUSHION

Detail 2-10A
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( ) Mount two 1-5/8" threaded hex spacers at
chassis holes M and N with two #8 flat
washers, two #6 lockwashers, a 6-32 x 1/4"
black phillips screw at M, and a 6-32 x 1/4"
black phillips flat head screw at N.

WARNING: Be careful when you handle the CRT
in the following steps. Do not strike, scratch, or sub-
ject the CRT to more than moderate pressure at any
time. Due to its high vacuum, a fracture of the glass
could cause an implosion of considerable violence
capable of causing personal injury.

( ) Refer to Detail 2-10B and cut seven 1" pieces
of plastic tape. Press four of the pieces of the
tape onto the short side of the shield as shown.

SHORT

SIDE

NN

SHIELD | 1% T APE

g

TAPE TO
CRT NECK

POSITION EDGE
OF SHIELD EVEN
WITH EDGE OF
PLUG
INSULATOR

Detail 2-10B

(

)

Refer to Detail 2-10B and tape the short side
of the shield to the CRT neck so the edge of
the shield is even with the outer edge of the
CRT plug insulator. Wrap the shield tightly
around the CRT neck and use the three re-
maining pieces of tape to hold the shield in
place at the end and center locations. Then
wrap three turns of tape over the three taped
locations.

Wrap the rubber “U” channel around the neck
of the CRT. If the ends overlap, cut off any
excess until they just meet when you wrap
them around the neck.

Cut a 1" piece of plastic tape and press 1/2"
of the tape onto the inside of the rubber “U”
channel. Wrap the rubber “U” channel around
the neck of the CRT and position it 5/8" from
the end of the plug insulator. Then press the
other end of the tape over the rubber “U” chan-
nel to hold it in place.

Position the front of the CRT onto the CRT
cushion and against the graticule. Rotate the
CRT so the plug key is at the 11 o’clock posi-
tion; then mount the two clamps around the
rubber “U” channel. Position the clamps and
“U” channel so the clamp mounting holes
align with the 1-3/4” threaded hex spacer.
Loosely secure the clamps to the spacers with
two 6-32 x 1/2” phillips screws. Position the
rubber “U” channel as necessary.

Refer to the inset drawing and press the CRT
socket onto the CRT pins. The socket may fit
tightly, so be careful not to break the fiber in-
sulator portion of the socket. Once the socket
is in place, carefully push the front of the CRT
so it is touching the graticule. Keep the socket
key at the 11 o'clock position. Do not tighten
the clamp screws since you will reposition the
CRT later.

Heathkit
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Refer to Pictorial 2-11 for the following steps.

( ) Rotate the front panel controls to their fully
counterclockwise positions.

() Use the allen wrench supplied with your kit
to hold and start a 6-32 x 1/8" black setscrew
into a skirted knob. Then slide the knob over
the FOCUS control shaft as far as it will go
and position the pointer at the 7 o’clock posi-
tion. Tighten the setscrew securely.

() Similarly install a skirted knob on the INTEN-
SITY control shaft.

(

(

)

)

Similarly install a knob on the VERTICAL PO-
SITION control shaft.

Similarly install a knob on the HORIZONTAL
POSITION control shaft.

Mount the front bezel to the chassis with four
6-32 X 1/4" black phillips flat head screws.
Make sure the bezel fits against the front panel
at all four sides. The CRT should just fit under

the top of the bezel and against the rubber
cushion.

PICTORIAL 2-11
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TEST CABLE ASSEMBLY

Refer to Pictorial 2-12 (Illustration Booklet, Page 16)
for the following steps.

( ) Prepare the following stranded wires. Remove
an extra 1/2" of insulation from one end of each
wire (3/4” total). Do not apply solder to the
3/4" prepared end of the wires.

35" black
35" black
35" red

35" white

In the following steps you will prepare two black
test leads. When you complete one of the black test
leads, go back and repeat the steps for the second
lead. Two rows of check spaces are provided.

() () Remove the cap from the black clip assem-
bly. Slide the 1/4” prepared end of a 35"
black stranded wire through the hole in the
cap with the cap positioned as shown. Then
solder the end of the wire to the black clip
assembly tab.

() () Slide the cap back onto the black clip assem-
bly with the slots and tabs positioned as
shown. Press the cap onto the assembly and
operate the assembly. The metal hook
should protrude from the end of the assem-
bly when you push on the cap and retract
when you release the cap.

() () Refer to Detail 2-12A and install the black
banana plug on the 3/4” prepared end of the
black wire as shown.

Prepare the first red clip assembly in the following
steps using the 35" red stranded wire. Then repeat
the steps for the second red clip assembly using the
35" white stranded wire. A row of check spaces is
provided for each assembly.

() () Remove the cap from a red clip assembly.
Slide the 1/4" prepared end of a 35" red
(white) stranded wire through the hole in the
cap with the cap positioned as shown. Then
solder the end of the wire to the red clip
assembly tab.

Yo W 3 1 (INCHES) 2 113

INSERT THE 3/4" BARED WIRE INTO THE
BANANA PLUG. BEND BOTH WIRE ENDS
FLAT AGAINST THE PLUG BODY.

INSULATOR

m—_— BANANA PLUG “a—
0 =W

WINSULATED WIRE

PHILLIPS SCREWDRIVER

PLACE THE BANANA PLUG ON A SMALL
PHILLIPS SCREWDRIVER (OR SIMILAR TOOL)
AND PUSH THE INSULATOR OVER THE
BANANA PLUG AND WIRE UNTIL THE
INSULATOR SNAPS IN PLACE.

Detail 2-12A

() () Slide the cap back onto the red clip assembly
with the slots and tabs positioned as shown.
Press the cap onto the assembly and operate
the assembly. The metal hook should prot-
rude from the end of the assembly when you
push on the cap and retract when you re-
lease the cap.

() () Refer to Detail 2-12A and install the red
banana plug on the other end of the red
(white) wire as shown.

This completes the “Step-By-Step Assembly.” You
should have the following parts left over:

.01 puF ceramic capacitor

10 pF electrolytic capacitor
2N3904 transistor

100 € (brn-blk-brn) resistor
1000 (2 (brn-blk-red) resistor
100 k{2 (brn-blk-yel) resistor

Recheck the wiring for poor soldering or no solder
connections. Then proceed to “Initial Tests And Ad-
justments.”
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INITIAL TESTS AND
ADJUSTMENTS

PRIMARY WIRING TESTS

A wiring error in the primary wiring circuit (trans-
former wiring, line cord, etc.) of your Component
Tracer could cause you to receive a severe electrical
shock. These “Primary Wiring Tests” will assure you
that no such wiring errors exist.

You will need a VOM, a VTVM, or a DMM (digital
multimeter) to perform the resistance and voltage
tests in this kit. If you do not have one of these met-
ers, try to obtain one from a friend. It is important
that you perform the tests. If you do not get the prop-
er resistance or voltage readings, refer directly to the
“In Case Of Difficulty” section on Page 53. DO NOT
apply power to the unit if you do not obtain the
correct initial resistance readings.

Refer to Pictorial 3-1 (Illustration Booklet, Page 17)
for the following steps.

NOTE: Most chmmeters have a positive test voltage
polarity (“+” input lead), while others have a nega-
tive test voltage polarity. If you do not obtain the
correct readings, reverse the meter leads and make
the measurement once more.

( ) Connect the common (—) ohmmeter lead to
the indicated solder lug.

() Make sure the POWER switch is off.

( ) Connect the positive (+) ohmmeter lead to
either flat prong of the line cord plug. The
meter should measure infinite () resistance.

{ ) Switch the POWER switch to on and the read-
ing should be the same.

( ) Connect the positive ochmmeter lead to the
other flat prong of the line cord plug. The
meter should still measure infinite resistance
with the POWER switch on or off.

( ) Connect the positive ohmmeter lead to the
round pin of the line cord plug. The meter
should measure 0 ohms.

( ) Connect the negative ohmmeter lead to one
flat line cord prong and the positive lead to
the other flat line cord prong. The meter
should measure infinite resistance with the
POWER switch off.

() Turn the POWER switch on. The meter should
indicate at least 3 ohms.

( ) Turnthe POWER switch off.

This completes the “Primary Wiring Tests.” Proceed
to “Resistance Tests.”
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RESISTANCE TESTS

Refer to Pictorial 3-1 (Illustration Booklet, Page 17)
for the following steps.

Refer to the following chart and perform the resis-
tance measurements in the following manner:

1. Set the ohmmeter range switch, for each
step, if possible, to obtain a midscale
reading.

2. Connect the positive ohmmeter lead to

the indicated “TP” location.

The following “Resistance Chart” lists several test
points (TP) that you will measure. If the reading you
obtain is incorrect, refer to the "Possible Cause” col-
umn in the chart to help you locate the problem.
When you locate a problem, always check the solder
connections in the area of the problem and make
sure the part is installed properly, or that the correct
part is installed. If the problem still exists, refer to
the “In Case Of Difficulty” section.

( ) Connect the negative ohmmeter lead to the sol-
der lug indicated in the Pictorial and the posi-
tive lead to the following indicated test point

3. Allow any capacitor in the circuit you locations:
measure to fully charge after you con-
nect your meter and allow your meter
to stabilize before you take a reading.
RESISTANCE CHART
MINIMUM
TP# | METER POSSIBLE CAUSE
READING
TP1 50 k(2 C104, power transformer wiring, D105.
TP2 50 k2 D104, D105, C104.
TP3 50 k2 Power transformer, D106, D107, C105, C106.
TP4 30 k(2 D111, C109, C111.
TP5 500 O D118,C122,C121,D112,D113,C112,C113.
TP6 30 kQ2 C111,C109, D111, Q103.
TP7 1 k) D116,C119,C116,D114,D115,C114, C115.
TP8 1kQ C118,D117,C117,C116,C114, C115,
D114, D115.
TP9 30 k2 Q301, C302.
TP10§ 30k Q201, C202.
TP11 5k0 R307, R309.
TP12] 5kQO R207, R209.
TP13| 50k Q405, CRT wiring.
TP14] 50k0 Q406, CRT wiring.
TP15| 50kQ Q505, CRT wiring.
TP16| 50k Q506, CRT wiring.

Proceed to “Voltage Tests And Adjustments.”

Heathkit
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VOLTAGE TESTS AND ADJUSTMENTS

Refer to Pictorial 3-1 (Illustration Booklet, Page 17)
for the following steps.

NOTE: When you apply power to the Component
Tracer and a trace is visible, the baseline (line across
the screen) may have a slight bow. This condition
is normal. Also, the trace may appear to be slightly
short until the unit has warmed up sufficiently.

When you apply power to the Component Tracer,
if you experience any difficulties, turn the power
off and disconnect the line cord. Do not proceed
with any other tests until you correct the problem.

WARNING: When the line cord is connected to an
AC outlet, potentially hazardous voltages are present
at several places. These areas are shown in the
boxed-in area on Pictorial 3-2 (Illustration Booklet,
Page 18). Be careful — you could receive a severe
shock if you touch these voltages.

() Refer to Detail 3-1A and push the alignment
tool blade into the small end of the plastic nut
starter. Always use this tool to adjust the cir-
cuit board controls.

PLASTIC
NUT STATER

ALIGNMENT TOOL
BLADE

Tk
L
¥
Detail 3-1A

() Set all nine of the circuit board controls to
their center positions.

( ) Set all four of the front panel control to their
center positions.

( ) If it is not already there, slide the POWER
switch to OFF.

( ) Connect the Circuit Tracer's line cord to an
appropriate AC receptacle.

( ) Slide the POWER switch to ON. The POWER
LED should light. You may or may not see a
trace at this time.

Refer to the following chart and perform the voltage
measurements in the following manner:

1. Set the voltmeter range switch for each
step, if possible, to obtain a near full-
scale DC reading.

2. Connect the positive voltmeter lead to

the indicated “TP” location and the
negative lead to the indicated solder lug.

VOLTAGE CHART

TP# METER
INDICATION

TP8 +9to +11VDC
TP7 +4.5t0 +5.5VDC
TP5 -9t0 -11VDC
TP4 Approximately + 195to +230 VDC
TP6 +150to +175VDC

( ) Allow approximately 10 to 15 minutes for the
unit to warm up.

() Setthe voltmeter toread “AC VOLTS.”
( ) Slide the TEST VOLTS switch to 50V.

( ) Slide the DISPLAY MODE switch to the “A”
position.

( ) Attach the voltmeter probes to the red and
black “A” test jacks. Adjust the “A Ramp Adj”
control (R305) for a meter reading of 12.4 VAC.
NOTE: If you are using a true rms voltmeter,
set the voltage for a reading of 14.1 VAC.
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(

)

Slide the DISPLAY MODE switch to the “B”
position.

Attach the voltmeter probes to the red and
black “B” test jacks. Adjust the “B Ramp Adj”
control (R205) for a meter reading of 12.4 VAC,
(14.1 VAC true rms).

Adjust the HORIZONTAL POSITION and
VERTICAL POSITION controls to center the
trace on the screen. Alternately adjust the cir-
cuit board “Astig Adj” control (R127) and the
front panel FOCUS control for the sharpest
trace.

Insert the red plug on the end of the white
test wire into the red “B” test jack and insert
a black plug on one of the black test wires into
the black “B” test jack. Clip the “B” test probes
together.

Rotate the front of the CRT until the trace is
parallel to the vertical graticule line. Adjust
the front panel HORIZONTAL POSITION con-
trol as necessary. Then tighten the two clamp
screws until the ends of the clamp are approxi-
mately 1/8" apart.

Separate the “B” test clips.

Adjust the “B Tilt Adj” control (R213) until
the trace is parallel to the horizontal graticule
line. Adjust the front panel VERTICAL POSI-
TION control as necessary.

Slide the DISPLAY MODE switch to the “A”
position. Readjust the VERTICAL POSITION
control as necessary to center the trace.

Adjust the “A Tilt Adj” control (R313) until
the trace is parallel to the horizontal graticule
line.

( ) Slide the DISPLAY MODE switch to the “A/B"
position. Center the “B" trace (dotted line)
with the VERTICAL POSITION control.

() Adjust the “Vert Sep” control (R317) until the
“A" and “B" traces overlap.

( ) Adjust the “Horiz Sep” control (R401) until
the “A” and “B” traces are even at each end.

() Readjust the “A Tilt Adj” control (R313) as
necessary.

( ) Slide the TEST/VOLTS switch to the 5V posi-
tion.

() Adjust the “Horiz Gain"” control (R419) until
the trace fills the screen at both ends of the
CRT. Adjust the front panel HORIZONTAL
POSITION control accordingly.

() Insert the red plug on the end of the red test
wire into the red “A" test jack and insert the
black plug on the other black test wire into
the black “A” test jack. Clip the “A” test probes
together.

( ) Adjust the “Vert Gain” control (R518) until
the trace fills the screen at the top and bottom
of the CRT. Adjust the front panel VERTICAL
POSITION control as necessary.

() Separate the “A” test probes.

( ) Disconnect the test probes and the voltmeter
from the unit.

( ) Slide the POWER switch to OFF and discon-
nect the line cord from the wall outlet.

This completes the “Initial Tests And Adjustments.”
Proceed to “Final Assembly.”
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FINAL ASSEMBLY

Refer to Pictorial 4-1 for the following steps. - () One at a time, remove the paper backing from

the four feet and press a foot at each corner
( ) Position the unit and the cabinet upside down of the chassis bottom using the dimensions
on your work surface. shown.

() Cuta 2" piece of double-stick foam tape. Then ( ) Slide the cabinet with the foam tape over the

remove the paper backing from one side and chassis and secure it with eight 6-32 x 1/4”
press the foam tape onto the inside of the black phillips screws. Make sure the back
cabinet at the indicated location. Do not re- panel goes over the foam tape.

move the other piece of paper backing.

KEEP EVEN EEmS Wr
BLACK PHILLIPS
WITH SCREW
THE BACK .

2" DOUBLE
STICK FOAM

PICTORIAL 4-1
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chassis at the indicated location. Refer to the

model and production series numbers on this

label in any correspondance you may have

( ) Remove the backing from the blue and white ith the Heath C Anv-conEErni this kit
label and press the label onto the back of the i ath Lompany 8

Refer to Pictorial 4-2 for the following steps.

This completes the “Final Assembly.” Proceed to
“Operation.”

BLUE AND WHITE
LABEL ~

PICTORIAL 4-2
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OPERATION

The Component Tracer operates on the same princi-
ple as a curve tracer. An AC voltage is applied to
the device or circuit under test. The voltage across
the device or circuit is displayed horizontally, while
the current through it is displayed vertically. Posi-
tive current flow is displayed in an upward direction
and positive voltage will cause an indication to the
right.

For example, a resistor shows on the display as a
straight line with a slope inversely proportional to
the value of the resistance. The lower the resistance,
the more vertical the line due to increased current.

As another example, a diode junction breakover is
shown as follows. The display for the diode under
test will show a horizontal line until the diode junc-
tion goes into conduction, at which point the device
begins to draw current and a vertical line is produc-
ed. The sharper the “knee,” the better the device.

Pictorial 5-1 (Illustration Booklet, Page 19) shows
the front panel of the Component Tracer. Study this
Pictorial to become familiar with each control and
switch location.

WARNING: Do not apply power to the component
or circuit under test or you may damage the circuit
and the Component Tracer.
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The following steps are intended to help you when
you troubleshoot electronic circuitry. Since each cir-
cuit will have its own unique display and character-
istic, the steps should help you to become more
familiar with what you can expect to see when you
use your Component Tracer. '

1.

Under no conditions should you ever apply
power to the circuit under test, since damage
to the circuit and the Component Tracer can
oceur.

Attach the black probes to a convenient com-
mon circuit point.

Use the red test probe and/or the white test
probe to check key points in the circuit and
note the display. .

Where possible, compare the suspect circuit
with a known good circuit using the “A/B”
display mode. When you compare similar cir-
cuits, such as in a stereo amplifier, always at-
tach the test probes to the same circuit points
for accurate comparisons.

When you find a trouble area in a circuit, use
the red and black test probes to check the in-
dividual components (without removing the
component from the circuit) to isolate the de-
fective part. Refer to the “Component
Waveform Chart” (Illustration Booklet, Page
20) to check for the typical waveform.

On circuits with an impedance of less than
10 k{), a short vertical line will appear on the
display if you are in the 50 V TEST VOLTS
range. Switch to the 5 V range to obtain a more
accurate display.

When you measure large value electrolytic
capacitors (over 500 pF) and small value re-
sistors (less than 100 Q) within a circuit, the
indication for a shorted component will be
displayed. It will be necessary to further iso-
late the circuit components for more accurate
results.

OPERATIONAL EXAMPLES

Plug the line cord into its appropriate AC wall
outlet and turn the POWER switch to ON.
Allow the unit to operate for ten minutes to
stabilize.

Turn the INTENSITY control to its midrange
position. Set the VERT POS and HORIZ POS
controls to center the trace. Readjust the IN-
TENSITY control to the preferred level. Set
the focus control for a sharp clear trace.

Set the TEST VOLTS to the 5 V position.
Set the DISPLAY MODE to the A position.

Plug the red wire probe connector into the
red A test jack and one of the black probe
connectors into the black A test jack.

Plug the white wire probe connector into the
red B test jack and the other black probe con-
nector into the black B test jack.
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In the following section, you will be given a general
method of testing several types of individual compo-
nents. You will also be given typical waveforms for
comparison (Illustration Booklet, Page 20). Different
types of circuits and components will vary some-
what from those shown in the examples. You may
wish to make your own waveform chart once you
are familiar with the units operation. You have been
supplied with three resistors, two capacitors, and
a transistor for testing purposes. Check the display
for channel A first.

7. Refer to Pictorial 5-2 and connect the A chan-
nel test probes to the leads of the 100 k() (brn-
blk-yel) test resistor as shown. The display
should be similar to waveform A on the
Waveform Chart.

i

100KQ
RESISTOR

D

PICTORIAL 5-2

8. Slide the TEST VOLTS switch to the 50 V
position. The display should be similar to the
one shown in waveform B.

9. Disconnect the 100 kf) resistor and connect
the 1000 Q (brn-blk-red) resistor to the test
probes. The display should be similar to
waveform C.

10.  Slide the TEST VOLTS switch to the 5 V posi-
tion. The display should be similar to
waveform D.

11. Disconnect the 1000 {2 resistor and connect
the 100 Q (brn-blk-brn) resistor. The display
should be similar to waveform E.

12. Slide the TEST VOLTS switch to the 50 V
position. The display should be similar to
waveform F.

NOTE: As the resistance value decreases, the more
vertical the trace will become.

13. Disconnect the probes from the resistor and
reconnect them to the .01 pF capacitor as
shown in Pictorial 5-3. The display should be

similar to waveform G.

CAPACITOR

PICTORIAL 5-3

14.  Slide the TEST VOLTS switch to the 5 V posi-
tion. The display should be similar to
waveform H.

15. Disconnet the .01 pF capacitor and connect
the 10 pF electrolytic capacitor the test
probes. The display should be similar to
waveform 1.

16.  Slide the TEST VOLTS switch to the 50 V
position. The display should be similar to
waveform J.

17. Disconnect the 10 wF capacitor and connect
the red probe to the B (base) lead and the
black probe to the E (emitter) lead of the test
transistor as shown in Pictorial 5-4. The dis-
play should be similar to waveform K.

RED PROBE
E\ASE &
]
BLACK PROBE

~

248 EMITTER

PICTORIAL 5-4
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18.  Slide the TEST VOLTS switch to the 5 V posi-
tion. The display should be similar to
waveform L.

NOTE: At the higher voltage range, notice that the
“zener” action of the transistor is displayed.

19. Reverse the probe leads at the B and E leads
and note the waveform. It should be similar
to waveform M. Notice the difference between
this waveform and waveform L. This indi-
cates the differences in current flow in the
device.

20. Slide the TEST VOLTS switch to the 50 V
position. The display should be similar to
waveform K.

21. Connect the red probe to the collector lead
of the transistor. The display should be simi-
lar to waveform N.

22.  Slide the TEST VOLTS switch to the 5 V posi-
tion. The display should be similar to
waveform O.

23. Reconnect the black probe to the E lead of
the transistor. The display should be similar
to waveform Q.

24. Slide the TEST VOLTS switch to the 50 V
position. The display should be similar to
waveform P.

Refer back to step 7 and repeat the steps to check
display channel B. It is not necessary to go through
all of the steps if you do not wish to. When you
are finished checking the B channel, proceed to step
25.

25. Connect both black leads to the B (base) lead
of the test transistor. Then connect the red
lead (channel A) to the E (emitter) and the
white lead (channel B) to the C (collector).

26. Slide the TEST VOLTS switch to the 50 V
position and the DISPLAY MODE to the A/B
position. The display should be similar to
waveform S.

27.  Turn the POWER off and disconnect the line
cord. This completes the “Operational Exam-
ples.”

NOTE: Waveforms R through X show the different
types of waveforms you can expect to see when you
use a combination of the components you previously
tested individually.
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IN CASE OF DIFFICULTY

This part of the Manual will help you locate.and
correct difficulties which might occur in your Com-
ponent Tracer. This information is divided into two
sections. The first section, “General,” contains sug-
gestions in the following areas:

A. Visual checks and inspection.

B. Precautions to observe when bench test-
ing.

G, How to determine the area of the Compo-

nent Tracer in which the difficulty is lo-
cated (“How to troubleshoot Your Cir-
cuit Tracer”).

D. Locating and correcting both the cause
and effect of a difficulty (“Repairing the
Component Tracer”).

The second section consists of a series of “Trouble-
shooting Charts.” These charts call out specific prob-
lems that may occur and list one or more conditions
or components that could cause each difficulty. The
resistor R numbers, capacitor C numbers, transistor
Q numbers, and diode D numbers are identified in
this chart by the same numbers that are used on the
Schematic Diagram. A “Circuit Board X-Ray View”
(Illustration Booklet, Page 22) is also provided to
help you locate the component and test points.

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to “Customer Service” in-
formation inside the rear cover of the Manual. Your
Warranty is located inside the front cover of the
Manual.

GENERAL

VISUAL CHECKS

1, About 90% of the kits that are returned for
repair do not function properly due to poor
connections and soldering. Therefore, you
can eliminate many difficulties by a careful
inspection of connections to make sure they
are soldered as described on Pages 12 and 13.
Reheat any doubtful connections and be sure
all the wires are soldered at places where sev-
eral wires are connected.

2. Check the circuit board to be sure there are
no solder bridges between adjacent connec-
tions. Refer to Page 13 for instructions on how
to remove a solder bridge.

3: Be sure each transistor and any integrated cir-
cuits are in the proper location (correct part
number and type number). Be sure that each
transistor lead is positioned properly and has
a good solder connection to the foil. Check
any integrated circuits for the proper position-
ing and good contact of all pin connections.
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4, Check capacitor values carefully. Be sure the
proper part is wired into the circuit at each
capacitor location.

5. Check each resistor carefully. It would be
easy, for example, to install a 1200 {} (brown-
red-red) resistor where a 220 () (red-red-
brown) resistor is called for. A resistor that
is discolored or cracked, or shows signs of
bulging, would indicate that it is faulty and
should be replaced.

6. Be sure the correct diode is installed at each
diode location, and that the banded end is
positioned correctly.

7. Recheck the wiring. It is frequently helpful
to have a friend check your work. Someone
who is not familiar with the unit may notice
something you have consistently overlooked.

8. Check all component leads connected to the
circuit board. Make sure the leads do not ex-
tend through the circuit board and make con-
tact with other connections or components.

PRECAUTIONS FOR BENCH TESTING

1. Be cautious when you test solid-state circuits.
Although transistors and integrated circuits
have almost unlimited life when used prop-
erly, they are much more vulnerable to dam-
age from excessive voltage or current than
other circuit components.

2. Be sure you do not short any terminals to
ground when you make voltage measure-
ments. If the probe should slip, for example,
and short out a bias or voltage supply, this
could cause damage to one or more compo-
nents.

3. Do not remove transistors or any integrated
circuits from the Component Tracer while it
is turned on; this could damage it.

WARNING: The full AC line voltage is present at
several places in the Component Tracer (fusehol-
der, ON-OFF switch, etc.). Refer to Pictorial 3-2 (Il-
lustration Booklet, Page 18) for the location of these
high voltage areas. Be careful so you do not get a
shock when you perform the checks described.

HOW TO TROUBLESHOOT YOUR
COMPONENT TRACER

If you know which area your trouble is in, apply
the “Visual Checks” to that area.

You may also go directly to the “Troubleshooting
Charts” to see if the difficulty you are having is listed
in one of the sections.

REPAIRING THE COMPONENT TRACER

When you make repairs to the Component Tracer,
make sure you eliminate the cause as well as the
effect of the difficulty. If, for example, you should
find a damaged resistor, be sure that you find out
what caused the resistor to become damaged. If the
cause is not eliminated, the replacement resistor
may also become damaged when you put the Com-
ponent Tracer back into operation.

SHIPPING

IMPORTANT: If it becomes necessary to ship the
Component Tracer to the Heath Company or a Heath
Electronic Center, attach the cabinet to the chassis
to protect the circuit board and CRT during ship-
ment.
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TROUBLESHOOTING CHARTS

Refer to the X-Ray View of the circuit board (Illustra-
tion Booklet, Page 22) and the Schematic Diagram
(fold-in) to locate and identify the parts listed in
these charts.

If a particular part is mentioned (R1 for example)
as a possible cause, check that part and other compo-
nents connected to it to see that they are installed
and/or wired correctly. Also check for solder bridges
and poor connections in the surrounding area. It is
also possible, on rare occasions, for a part to be
faulty and require replacement.

NOTE: Check each indicated resistor in the problem
area and make sure they are not interchanged with
a similar color-coded resistor. This applies mainly

to the 1% precision resistors, which are especially
easy to misread.

The following symbols and procedures are used in
the troubleshooting charts:

Follow the “YES” arrow when you obtain the
proper measurement or condition.

Follow the “NO” arrow when you do not obtain
the proper measurement or condition.

All voltages given in the “Troubleshooting
Charts” were taken with a normal line voltage
of 117 VAC.




Page 56

Heathkit

"SHNDJID PaleIDOSSE
dl8yy pue govD “LOYD

‘S)IN0JI0 PBIBIDOSSE
118y} pue $0¥D ‘€0vD

‘Aano
-0 pejeioosse Jiay)
pue 90vD pue SO¥D

érenbe 90D pue
SOrD JO  S10108)100
ay} e sebeyoa sy
aly “leyebol zZovD
pue LOpD JO seseq
ay} uoys Ajnjesen

{on

éenbe 9o pue
SOPD JO  S10)09)j02
ayl Je sabeyoa ey}
aiy ‘ieyeboy HOYD
pue govD JO seseq
syl woys Ajmare)

1eydue
|eoiueA pue ‘Jaydwe
Bupjuelg ‘14O ey
ol Buum eyl ey

» .

8y} Uo adel} B 818y} |

£

¢lenba mou sio)
-09]|00 ey e abeyon
8y s| 1ayiebol gorD
pUB SOPD JO Siepwe
8yl uoys Aneren

£lonuoo

oyl yum Aiea sebe
-}loA @88y} 0Q "90¥D
pue gGorD Jo si0}
-09||00 8y} ainsesaw
noA ajium (8Y) |05u0o
s0d zHOH 8y} isnipy

"Apedoud Buppiom
s Jaylidwe |BjuozuoH

‘8Y |04uoD

o

(@

¢OAAO0LL
= Je [enbe goyD pue
SOrYD 4O S10109(|02
8y} 1e abejoa ay s

oy

é 8U) UO 8ol B 818y} S|

£UB810s

JAIATTdAY TV.ILNOZIIOH




Page 57

"SJINOJID pejeloosse
Jiey) pue Zoso ‘10SD

*SHUNDJI0 POIBIDOSSE
Jleyy pue $0S0D ‘'€0SD

Heathkit

“SIN2JI0 POJBIOSSE
Jley) pue 90SD ‘S0SD

4lenbe gosD pue
S0SD JO  S10j08j|00
eyl & sebeyoa ey
ary “ieyieboy 20SD
pue LOSD Jo seseq
eyl uoys Ajnjere)

S3A

¢lenbe 90sD pue
S0SD JO  $I0J08)I0d
eyl e sebeyoa ey
ely “1eyebol ¥0SD
pue €0SD JO seseq
eyl woys Aynyesed

“1eyljdwe
[eiozUOy Ppue ‘iey
-jdwe Bupjue)q ‘Bul
-IM 1HD 8yl ¥oeyd

g

;ueesos
ay) uo edel] B 818y} S|

*Apedoid Buppom st
Jeylidwe [eoIueA ey)

oy

o,

£90S0 pue
SOSD JO $10198|100 8u)
1e ebeyon [enbe esey)
s| eyebol 90SD
puB SOSD jO sieniwe
ey uoys Ajnjesred

. Auen sebeyoa ey
0Qg "'90SD Pue SOSD
JO SI0108||00 B8y} e
ebejon eyl einseew
noA ejiym (64) |0u00
s0od MeA ey isnlpy

=

fa>

(@]

—

¢ W8y} Jo yioq uo Daa
0Ll = eiey} s| '90SD
pue GOSD 4o sI0}
00|00 ey} einseep

<

;ueelos
8U) uo edeJ} B 8iey) S|

YALAI'TdAYV TVOLLEIA



Page 58

Heathkit

‘SHNo
-110 pejeloosse ey}
pue gEMS 'LOED

‘Apedoud Bunjiom
s1 J0jeseueb dwel ey

S3A

S3aA

"LOED '20€H 'Z0iN

£L0LN D140 ¢1 ud
12 wiojeaem 8|buels
dd A G B 8i8y) S|

¢yoel1se)
ayy e d-d A g aiay s|
‘A G O} YoUMs S110A
1831 8y eps

L0LN DI pue
L0EH '9EIH  'SEIY

&0

Dl 0 gL pue gi
suid Je A Z= 8l8y] S|

{oip

"d-d A 06 10} 0.l
18] .V, 9yl ainsesyy

ON

'HEMS
‘LIEY ‘80EH 'LOEH

(Ajradoad Sunesado aq Jsnu s3IMOI 213077) YOLVAINTD ANV H

‘uosod A 0§
ayl 0} youms S10A
1S31 8y 8pIs




Page 59

“LMS ‘vH 10

*SHNDII0 PBJRIDOSSE
llay) pue 201D ‘10D

"LMS ‘90+N O1 'S0LH

"LMS ‘901N DI '90+Y

Heathkit

‘901N DI

‘901N 21 °S0LN DI

(‘8unjiom aq }snur SJINIIL I1307)
SLINDAID ONDINVTE

o

ON

‘Apedoud Buppiom s|
seyidwe Bupjueiq sy

S3A

i1sLio ud
e enem asenbs d-d
A 001 € 818y S| "9sim
-yoo0 Ay [0QUOD
ALISNILNI 8yl wni

‘Aedoud Buiesedo
ase synoso 0160 8y

‘'sgLa‘egia
‘90LN D1 ‘tokn Ol

42010 J0 10}08)j02
ay] le eanem aienbs

d-d A 001 B @8y} S|

zva‘iela
‘90N o1 ‘Lokn Ol

S3A

£901N O1jo g ud
1e aaem asenbs zH 9}
e aiay) S| ‘uoyisod v,
eyl ul youms 3A0ON
AV1dSIO 84l UM

“LOLN D1 Y0 LN DI

vOLN Ol

&Sw

£9 AeAs 90IN DI 4O
9 uid 1e 1sINq ZHY 2°€
e aiey) s ‘uonisod g,
ayl ul youms 3JAOW
AV1dSIA 8yl M

‘#0LN D1 '€0LN DI

o

&sw g9 Aiene Ajgjew
-xoidde ®© 9oLN
Ol jo g uid je 1s1nq
ZHY 2t B 8isyl s|

"€0LN D1 201N DI

o

S3IA

&L0LN D140
g uid 18 anem aienbs

ZH 91 ' 8m@.y S|

[®

&1L0N 1o
g uid 1e anem eienbs

ZH 91 ® 8.y s

b

LPOEN D1 Jo
01 uid je eAem asenbs

ZH 91 B 88yl S|

b

LPOLN D1 jo
¥ 1 wd je eAem aienbs

ZH g€ B a8yl s

D

¢E0LN DI j0
6 uid 1@ aaem aienbs

ZH G9 ' 8y s

®

&e0kn ol 4o
6 uid je aaem aienbs

ZH 059 B @y S|

b

¢S0LN D140
G| uid je enem aienbs

ZHY 2€ ' eyl S|

‘2010
‘LoD 'Oy ‘Lo
‘S0LN ‘201N “LOLN DI

& Gy i B By {5 (B

&L0kN Jljo
£ uid 1 eAem asenbs

ZHY 69 ' al.y S|

SLINDAID 19071




Page 60

Heathkit

“LOSD
‘208 ‘L0SH ‘'szid
‘/2ra ‘ggia ‘szia

@]

LINDAID ONIHO.LIMS TVOLLIIA

syoel 1s8] 0] Buum
'‘dEMS ‘Z2lEH ‘Eled
‘viEd "LIEW '2OED

S3A

]

LINOAID LSAL TVILLYIA

‘Apedoud
Buppom  SI UNoID
Buiyoums [eojueA 8yl

@ :

-yoys syoel ise} v,
8yl yum LOSD Jo eseq
Y] Je uLIojeABMm U100}
-MBS A G B aiey)] s|

-Apedosd
Buppom  si unaO
Buiyoums  [BIUOZLIOH

s

"LOYD ‘e0vH
‘2oPH ‘Lovd ‘veid
‘egLa ‘gzeia ‘izid

<

& 10PD Jo 8seq
oY) JB ULIOJOABM Y100}
-MBS AW O/ B 8i8y} sj

-doid Buppom si uno
-110 S8} [BOIUGA 8y|

A

iuedo
syoel 1se) .y, eyl
yum 821Q Jo epoue
8yl 1B ULIOJEABM
yljoomes B aiey) s|

LINIAID ONIHOLIMS TV.INOZIYIOH

‘Apedoud Buppiom ese
SUNOIID 156) [BJUOZLIOH

“sxoe| 158} eyy
0} Bumm eyi oeyd

S3A

&

iy

Lpeuoys
syoel 1se) .y, ey
Uum 821LQ JO epoue
8y 1B WIojeAeM Yloo}
-MES G° = UB 8i8y] S|

ipeuoys
syoel Jsel v, ey
YUM $210a Jo epoyie
U} JB ULIOJBABM U100}
-MBS A ¢ B 8Jey) S|

D,

"Zeed
‘l2ed ‘20eD ‘Bled
‘BLEH ‘SLEH 'AEMS

‘slequinu ped j08i

-100 8y} 40} welibeiq onewsyos ayj 0} 1oy “Ajjeonuapl
sejesado |auuBYD g, Yl "UMOYS S| |aUUBYD .Y, 8yl

<

juedo
syoel s8] .v. eul
yum $Z1Q JO epoyied
8y} Je WLIOJBABM Ylo0}
-MES A ¢ B eiey) S|

Ajuo ‘synouo 1s9) [BOIUSA PUE [BJuoZIIOH 8yl Ul :3LON  SLINDYID LSIL TV.LNOZIIOH




Page 61

Heathkit

‘8110 ‘220 'veid

l2Lo'ertaeria

911D 'SkIA vLIA

¥ 'v0LD
‘€0LD ‘501 ‘vOLA

-Apedoid Buppom
eje seoiddns Jemod

&

-abeyjoa siyl auns
-gow noA uaym |ny
-a1e0 ag (HH uiod e
OaA 0021 — e18y) s|

oy

‘LLED'6LIH
‘e0LD ‘LLLd ‘BLIY

LLLD
18 DAA 091 + 8l |

Ty

‘6010 ‘6010
‘80La ‘Z01@ '90Ld

ey
G-

4601018 DAA
GoZz+ ue eieyl S|

o

(A4 %]
18 DAA S1— 88y s|

48110 Jo spoue ey
18 OQA 0L — 8oyl s|

AL R4
ZLLD ‘8LID ‘Z11a

S3A

&%

&

L9LLD
1B AGL+ =~ 8oyl s

44110 40 Bpoyied
8yl ie A 0L + 818yl s|

‘6LLD'9LLA ‘12

&

20 ‘vEIY

fop

"1ewiojsue) ‘9LLD
‘esny  ‘siLid  ‘viid

(9D
B A SL+ emy S|

(o

£91 10 Jo epoyied
eyl e A S+ eieyl S|

9110 J0 8pOYIED BYY
18 DQA S+ ey S|

&

peuwin} yun eyl uum
wby @31 8y seeq

SAI'TddNS ¥IMOd




Page 62

SPECIFICATIONS

Display Mode

Channel A

Test Voltages

Current Limits

Accelerating Potential

Power Requirements

Dimensions

Heathkit

Channel A; Channel B; Dual.

Solid line trace.

Dotted line trace.

5 Vand 50 V p-p.

5V p-p@5mA;50V p-p@.5mA.
3RP1A, round 3", flat face.
Approximately 1.2 kV.

120/240 VAC, 50/60 Hz, 22 watts.

4"H X 10"W x 12.5"D
(10.2 X 25.4 X 31.8cm).

50°F to 104°F.
10°C to 40°C.

8.4 lbs. (3.8 kg).

The Heath Company reserves the right to discon-
tinue products and to change specifications at any
time without incurring any obligation to incorporate
new features in products previously sold.
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CIRCUIT DESCRIPTION

Refer to the Block Diagram (Illustration Booklet,
Page 21) and the Schematic Diagram (fold-in) as you
read this “Circuit Description.”

INTRODUCTION

The Component Tracer is divided into the oscillator,
blanking, ramp, test, switching, and power supply
circuits. Each of these will be discussed below in
detail.

The 6.5 kHz oscillator is divided by five stages to
develop the appropriate timing pulses. The follow-
ing frequencies are used: 3250 Hz for the “B” blank-
ing; 32 Hz for the “A” and “B” ramp generators; and
16 Hz for the “A” and “B” blanking and horizontal
and vertical switching circuits. 3250 Hz pulses are
gated by 16 Hz pulses to develop a pulse “burst”
for the “B” blanking signal. This signal is amplified
and applied to the CRT during the “B” sweep and
results in a dotted trace. The “A” blanking uses 16
Hz pulses directly to obtain a solid trace. The “A/B”
mode displays both the “A” and “B” channels alter-
nately.

The 32 Hz pulse is applied to both the “A” and the
“B” ramp generators to develop shaped ramps. Each
ramp is amplified and applied to the test circuit.

The test voltage attenuators allow the selection of
50 V p-p or 5 V p-p test voltages at the “A” and
“B” test jacks. The horizontal test circuit applies an
attenuated portion of the triangle waveform to the
horizontal switching circuitry. The horizontal dis-
play indicates the voltage across the device. At the
same time, the vertical test circuit waveform is com-
pared to the triangle wave generated by the ramp
generator. As long as these waveforms remain com-
plimentary and equal, no signal results.

If a circuit or component is under test, “loading”
of the test voltage changes the waveform applied to
the horizontal switching circuits. The same loading
also produces a difference voltage between the ramp
and test waveforms. This difference is detected and
applied to the vertical switching circuits. The load-
ing is proportional to the current through the device
and is displayed on the vertical axis.

Timing pulses to the horizontal and vertical switch-
ing circuits alternate either the “A” and/or “B” test
signals to the horizontal and vertical amplifiers.
These are amplified and applied to the CRT deflec-
tion plates.
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OSCILLATOR AND LOGIC CIRCUITS

The timing oscillator is made up of ICs U101A and
U101D. Resistors R101 and R104 and capacitors
C101 and C102 make up the timing networks that
set the oscillator at 6.5 kHz. The output at pin 3
of U101A is applied to pins 6 and 11 of U102, and
also to pin 1 of U105 in the blanking circuits.

The output at pin 9 of U102 divides the signal by
10. This 650 Hz waveform is applied to pins 6 and
11 of U103. U103 is also a divide-by-10 stage and
results in a 65 Hz signal at pin 9. This 65 Hz signal
is applied to the clock input at pin 1 of U104A. This
is a divide-by-two J-K flip-flop stage with its Q out-
put at pin 14 applied to the clock input at pin 6
of U104B. The Q output at pin 15 is used to drive
both “A” and “B” ramp generators. Pins 10 and 11
of U104B is also used as a divide-by-two stage. Pin
10 of IC U104B is applied to pins 9 and 10 of U101C,
which acts as a buffer. The output at pin 8 of U101C
drives pin 10 of U106C in the blanking circuitry and
switch diodes D121 and D127. Pin 11 of U104B is
applied to pins 4 and 5 of U101B which is also used
as a buffer stage. The output at pin 6 of U101B is
applied to pin 2 of U106A in the blanking amplifier,
and to channel switch diodes D123 and D125.

BLANKING CIRCUIT

Dotted trace “B” is developed using a 3250 Hz sig-
nal. The output at pin 3 of U101A is coupled to
pin 1 of U105, a divide-by-two stage that produces
a 3.25 kHz signal at pin 15. This signal is applied
to pin 1 of U106A. Pin 2 of U106A is toggled by
output pin 6 of U101B at a 16 Hz rate. The output
at pin 3 of U106A is a 3.25 kHz burst every 63 ms.
This is applied to pin 4 of U106B. When switch SW1
is in the “B” position, resistor R105 pulls pin 5 of
U106B high and turns on U106B. This results in the
burst signal at pin 6 of U106B.

Solid line trace “A” is developed using the output
at pin 8 of U101C, which is applied to pin 10 of
U106C. When SW1 is in the “A” position, pin 9 of
U106C is pulled high by resistor R106. This allows
U106C to couple the pulse to pin 8 of U106C. In
the A/B mode, both pins 5 and 9 of U106 are high
which produces a combined output and permits
dual operation.

Resistors R107 and R108 couple the unblanking sig-
nals to the base of transistor Q101. Resistor R114
couples the signal from the collector of Q101 to the
base of Q102, which further amplifies the pulses.
Resistor R4 adjusts the intensity of the display by
adjusting the amplitude of the unblanking signals.
Diode D1 provides protection for Q102 during turn
on. The signal at resistor R4 is coupled through
capacitor C3 to the control grid of the CRT.

RAMP CIRCUITS

The 32 Hz output at pin 15 of U104A is coupled
through isolation resistor R201 to pin 9 of U107A.
This stage is used as an integrator with resistor R202
and capacitor C201 setting the amplitude to produce
the “B” ramp, a triangular output, from the square
wave input. Resistors R135 and R136 form a resistive
divider to set the reference voltage at pin 10 of
U107A and pin 12 of U107B. Capacitor C203 couples
the triangle wave to the base of transistor Q201.

The gain of Q201 is determined by resistors R204,
R203, and R206. R205 is adjusted to set the
amplitude of the test signal to the attenuator.
Capacitor C202 couples the ramp signal to the di-
vider network of resistors R207 and R208 to provide
50 V p-p at R209 and 5 V p-p at resistor R211. Switch
SW3A selects either 50 V or 5 V for testing at the
“B” test jack. Resistor R209 serves as a current limit
in the 50 V test position, and resistor R207 serves
as a current limit in the 5 V test position. U107B
and transistor Q301 make up the “A” ramp
generator. Switch SW3B selects either 50 V p-p or
5V p-p at the “A” test jack.

HORIZONTAL TEST AND
SWITCHING CIRCUITS

Resistors R215, R218, R219, R221, and R222 make
up the horizontal test circuit. When switch section
SW3A is in the 50 V position, R219 is grounded
by section SW3C. Divider resistors R215 and R219
produce 3 V p-p at the junction of R219 and R218.
When switch section SW3A is in the 5 V p-p posi-
tion, resistors R215, R218, and R222 form a divider
that results in a 3 V p-p signal at the junction of
R218 and R219. The voltage at this junction is
coupled through R218 and R221 to the cathode of
diode D122.
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The test circuit for “A” ramp is identical to the “B”
test circuit, except that switch sections SW3B and
SW3D are used. The signal at the junction of resis-
tors R318 and R319 is coupled through resistors
R318 and R321 to the cathode of diode D124.

Diodes D121, D122, D123, and D124 make up the
horizontal switching. When pin 8 of U101C goes
high, diode D121 is biased “on,” causing D122 to
turn “off.” At the same time, pin 6 of U101B is low
which is applied to the anode of diode D123 turning
it off. With D123 off, the cathode of D124 remains
on coupling the signal from the “A” ramp generator
to the horizontal amplifier. When pin 8 of U101C
goes low, diode D121 is off and diode D122 is on,
which couples the “B” ramp information to the hori-
zontal amplifier. At the same time, pin 6 of U101B
is high, which biases D123 on, coupling the high
to the cathode of D124 and blocking the “A” ramp
signal.

VERTICAL TEST CIRCUIT

Transistor Q202 is used as a “voltage reference,”
with its gate connected to the junction of resistors
R218 and R219. It drives one end of vertical test
circuit resistors R212, R213, and R214. The other
end of the circuit is driven by the ramp (triangle)
waveform at the U107A output. The triangle waves
at the R218/R219 junction and the output if U107A
are 180° out of phase. Resistor R213 serves as a null
(tilt) adjustment. With no device being tested, the
two triangle waves are unchanged and the output
of resistor R213 is “balanced” to a null voltage.
When a device or circuit is under test, the waveform
at the R218/R219 junction will show changes in the
triangle wave as the test circuit conducts. With the
complimentary waveforms no longer equally ba-
lanced, the output of R213 will no longer be nulled.
The output of R213 is applied to the anode of diode
D126.

The test circuit for the “A” channel is identical ex-
cept for resistor R317, which is adjusted for mini-
mum vertical separation when operating in the A/B
mode. The output of resistor R313 is applied to the
anode of diode D128.

VERTICAL SWITCH

When pin 8 of U101C is high, diode D127 is biased
off and diode D128 is biased on, which couples the
signal from the “A” test circuit to the vertical
amplifier circuit. At the same time, pin 6 of U101B
is low and is applied to the cathode of diode D125,
which biases it on. The low is coupled through
diode D125 to the anode of diode D126, turning it
off and blocking the “B” signal from the vertical
amplifier circuit.

When pin 8 of U101C is low, diode D127 turns on
and diode D128 turns off blocking the “A” signal
from the vertical amplifier circuit. At the same time,
pin 6 of U101B is high, turning diode D125 off and
diode D126 on, and coupling the “B” signal to the
vertical amplifier circuit.

VERTICAL AMPLIFIER

Transistors Q501 and Q502 form a single-ended to
differential stage. The vertical signal from the “A”
and “B” test circuits is applied to the base of Q501.
The base of Q502 is driven by vertical position con-
trol R9. The gain of this stage is approximately 12.
Transistors Q503, Q504, Q505, and Q506 make up
a differential cascode output stage that drives the
CRT. The gain of the cascode stage is approximately
30, with the gain of the amplifier set by resistor
R518.

HORIZONTAL AMPLIFIER

NOTE: The Horizontal circuitry operates identically
to the Vertical circuitry. Refer to the Schematic Dia-
gram for the component numbers.

—1200 VDC SUPPLY

Diodes D104 and D105 and capacitors C103 and
C104 make up a voltage doubler that produces ap-
proximately —1600 VDC at nominal 120 VAC line
voltage. Resistor R117 and capacitor C4 filter and
reduce the voltage to approximately —1200 VDC.
Diode D119, resistors R129, R131, R132, and R133,
and control R7 supply cathode bias and reduce the
voltage for Focus control R7. Resistor R6 biases the
filaments to the cathode of the CRT. Astigmatism
adjustment resistor R127 and emitter follower tran-
sistor Q104 set the astigmatism voltage for the CRT.
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+ 205 VDC AND + 160 VDC SUPPLIES

Full-wave bridge rectifier diodes D106, D107, D108,
and D109 produce the +205 VDC which is filtered
by capacitor C109. The +205 VDC is used by the
horizontal and vertical output amplifiers. It is also
used to develop the + 160 VDC used for the blanking
amplifier, astigmatism, and the “A” and “B” ramp
generators. Transistor Q103, resistor R118, and
diode D111 form a zener voltage reference to keep
the emitter of Q103 at a constant + 160 VDC. Resis-
tor R119 is a current shunt to keep the Q103 power
dissipation down. Capacitor C111 provides addi-
tional filtering.

+10 VDC AND +5 VDC SUPPLIES

Diodes D112, D113, D114, and D115 make up two
full-wave rectifiers that produce + 15 VDC. Capaci-
tor C116 filters the +15 VDC, which is used to pro-
duce both the + 10 VDC and the +5 VDC.

Resistor R121, capacitor C119, and diode D116 make
up the +5 VDC supply. Resistor R121 drops the + 15,
VDC to +5 VDC. Diode D116 requlates the output
at +5 VDC, and capacitor C119 provides the filter-
ing.

Resistors R122 and R123, capacitors C117 and C118,
and diode D117 make up the +10 VDC supply.
Capacitors C117 and C118 and resistor R123 provide
additional filtering. Resistors R122 and R123 drop
the +15 VDC to +10 VDC. Diode D117 regulates
the output at +10 VDC.

Capacitor C121 provides filtering of the —15 VDC
from the rectifiers. Resistor R124 drops the —15
VDC to — 10 VDC, and diode D118 regulates the out-
put at —10 VDC. Capacitor C122 provides additional
filtering.
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SEMICONDUCTOR IDENTIFICATION

CHARTS

DIODES
CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH
D101, D102, 56-56 1N4149
D103, D121 -
D128
D117,D118 56-67 1N4740A IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED 1K A NUMBER OF WAYS
D116 56-85 / //
D111 56-617 1N52778 /;?/ /;5;; //;/
D119 56-634 2EZ82D5 N ~
BANDEDEND (CATHODE)
D1,D106 - 57-27 1N2071
D109,D112 -
D115
D104, D105 57-52 DO7
RED
D2 412-640 LST5053 LED
ANQDE FLAT OR
NOTCH
CATHODE
( SHORTER LEAD)
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TRANSISTORS
CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH
Q102, Q104 417-811 MPSLO1 .
E
Q101, Q401, 417-875 2N3904 féj\
Q402, Q403, L C EC
Q404, Q501 —
Q504
Q103, Q201, 417-834 MPSU10
Q301, Q405,
Q406, Q505,
Q506
Q202, Q302, 417-854
G
INTEGRATED CIRCUITS
CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH (TOP VIEW)
INPUT 4 INPUT 3
QUTPUT —EJN* V-0R  NON- OUTPUT
4 INVERT INVERT GND INVERT INVERT 3
14 13 12 11 10 9 8
U107 442-602 LM324 s
1 2 3 4 5 ] 7
QUTPUT INVERT NON V4 NON- INVERT OUTPUT
1 _INVERT INVERT 2
INPUT 1 INPUT 2
U101 443-728 741500
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CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH (TOP VIEW)
INPUT  INPUT OU_"E
vee Roy Rom B A QA Qp
14 13 12 11 10 9 8
Roy  Rom B A 04
U102, U103 443-731 7415290 Ro1) Qp
Roy  Oc Qg
1 2 3 4 5 6 7
Ro(y  NC Ro@) Oc Qg NC GND
OUTPUTS
U106 443-780 74LS08
1K 10 10 GND 2K 0 2)
16 15 14 13 12 11 10 9
Fo)
—k ClR § = )
U104, U105 443-829 74LS76 —Cp> CK B> CK
J PR Q ﬂ CLR [i]
| | 1 | 1 1
1 2 3 4 5 6 7 8
1ICK 1PR ICLR -~ 1)  Vee 20K 2PR  2CLR
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CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath/Zenith Com-
puters and Electronics centers. Be certain to include the
HEATH part number exactly as it appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
furnished with this product and mail it to Heath. For telephone
orders (parts only) dial 616 982-3571. If you are unable to
locate an order form, write us a letter or card including:

® Heath part number.

® Model number.

® Date of purchase.

® | ocation purchased or invoice number.

® Nature of the defect.

® Your payment or authorization for COD shipment of parts
not covered by warranty.

Mail letters to:  Heath Company

Benton Harbor

MI 49022

Attn: Parts Replacement

Retain original parts until you receive replacements.
Parts that should be returned to the factory will be listed
on your packing slip.

OBTAINING REPLACEMENTS FROM HEATH/ZENITH
COMPUTER AND ELECTRONICS CENTERS

For your convenience, “over the counter” replacement parts
are available from the Heath/Zenith Computer and Elec-
tronics centers listed in your catalog. Be sure to bring in
the original part and purchase invoice when you request a
warranty replacement from a Heath/Zenith Computer and
Electronics center.

TECHNICAL CONSULTATION

Need help with your kit? — Self-Service? — Construction?
— Operation? — Call or write for assistance. You'll find our
Technical Consultants eager to help with just about any tech-
nical problem except “customizing"” for unique applications.

The effectiveness of our consultation service depends on
the information you furnish. Be sure to tell us:

® The Model number and Series number from the blue and
white label.

® The date of purchase.
® An exact description of the difficulty.

® Everything you have done in attempting to correct the
problem.

Also include switch positions, connections to other units,
operating procedures, voltage readings, and any other infor-
mation you think might be helpful.

Please do not send parts for testing, unless this is specifi-
cally requested by our Consultants.

Hints: Telephone traffic is lightest at midweek — please be
sure your Manual and notes are on hand when you call.

Heath/Zenith Computer and Electronics center facilities are
also available for telephone or “walk-in" personal assistance.

REPAIR SERVICE

Service facilities are available, if they are needed, to repair
your completed kit. (Kits that have been modified, soldered
with paste flux or acid core solder, cannot be accepted for
repair.)

It it is convenient, personally deliver your kit to a Heath/ -
Zenith Computers and Electronics center. For warranty
parts replacement, supply a copy of the invoice or sales
slip.

It you prefer to ship your kit to the factory, attach a letter
containing the following information directly to the unit:

® Your name and address.

® Date of purchase and invoice number.

® Copies of all correspondence relevant to the service of the
kit.

® A brief description of the difficulty.

® Authorization to return your kit COD for the service and
shipping charges. (This will reduce the possibility of delay.)

Check the equipment to see that all screws and parts are
secured. (Do not include any wooden cabinets or color televi-
sion picture tubes, as these are easily damaged in shipment.
Do notinclude the kit Manual.) Place the equipmentin a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on all sides. Use addi-
tional packing material where there are protrusions (control
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place
this carton in another one with 3/4” of packing material bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two sides. Re-
member, the carrier will not accept liability for shipping dam-
age if the unit is insufficiently packed. Ship by prepaid express,
United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022
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