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HEATH COMPANY PHONE DIRECTORY

The following telephone numbers are direct lines to the departments listed:

Kit orders and del ivery information .. . . . .  (616) 982-3411
Credi t .  . . . . . . (616)982-3561
ReplacementParts..  . .  (616) 982-9571

Technical Asslstance Phone Numbers
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only

RZC, Audio, and Electronic Organs . . . . .  (616) 982-3310
Amateur Radio
Test Equipment, Weather Instruments and

Home Clocks
Television
Aircraft, Marine, Security, Scanners, Automotive,

Appliances and General Products . . .. . (616) 982-3496
Computers .. .  (616) 982-3309

YOUR HEATHKIT 90 DAY LIMITED WARRANTY

If you ae not satisfied with our sewice - warranty or otherwise - or with our products, write directly to our Director of Custoner
Services, Heath Company, Benton Harbor, Michigan 49022. He wil l make certain your problems receive immediate, personal
attention.

Our attorney, who happens to be quite a kitbuilder himself, insists that we describe our warranty using all the necessary legal
phrases in order to comply with the new wananty regulations. Fine. Here they are:

For a period of ninety [90) days after purchase, Heath Company will replace or repair free of chmge any parts that are defective
either in materials or workmanship. You can obtain parts directly from Heath Companyby miting us at the address below or by
telephoning us at [616] SB2-3571. And we'l l pay shipping chmges to get those parts to you - anywhere in the world.

We wmrant that during the first ninety (90) days after purchase, our products, when correctly assembled, calibrated, adiusted
and used in accordance with our printed instructions, wil l meet published specifications.

If a defective part or error in design has caused your Heathkit product to malfunction during the wailanty period through no
fault of yours, we will service it free upon proof of purchase and delivery at your expense to the Heath factory, any Heathkit
Electronic Center (units of Schlumberger Products Corporation), or any of our authorized overseas distributors.

You wil l receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. |ust
drop us a l ine or give us a call. Sorry, we cannot accept collect calls.

Our wananty does not cover and we ile not responsible for damage caused by the use of corrosive solder, defective tools,
incomect assembly, misuse, f ire, or by unauthorized modifications to or uses of our products for purposes other than as
advertised. Our warranty does not include reimbursement for customer assembly or set-up time.

This warranty covers only Heathkit products and is not extended to allied equipment or components used in conjunction with
our products. We are not responsible for incidental or consequential darnages. Some states do not allow the exclusion or
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. This waranty
gives you specific legal rights, and you may also have other rights which vary from state to state.

HEATH COMPANY
BENTON HARBOR, MI. 49022

(616) 982-3296

(616) e82-3315
(616) 982-3307
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INTRODUCTION

The Heathkit Model H9 Video Terminal can display
information coming from a computer or enter infor-
mation into a computer. The information is displayed
ort a 72" (diagonal) cathode ray tube (CRT) which is
capable of displaying 960 characters at one time in 12
rows with 80 characters per row.

A sixty-seven key ASCII keyboard permits you to
compose and edit directly onto the CRT with a capa-
bility of 64 different characters and 24 different func-
tions. This message or program can then be transmit-
ted through the standard serial I/O interface [EIA,
TTL, or 20 mA current loop) to a digital computer or
through the parallel I/O interface to a paper tape
punch.

The Video Terminal can be used with any digital
computer in dedicated, stand-alone applications, or
in time-sharing systems. It lets you communicate
with a digital computer in higher-level languages,
such as Basic, Assembler, etc., rather than in just
machine language. The Video Terminal is also much
faster (up to 9600 baud) than the standard electro-
mechanical teleprinter systems. You can select any
data rate between 110 and 9600 baud.

Other important features include:

o Automatic scroll ing.

a Cursor controls.

o Erase to end of l ine.

. Erase page.

o Short form (four 12-line columns of 2O
characters).

o Automatic line carryover.

o Plot mode.

o Built-in speaker (audible bellJ.

These features, along with the attractively-styled
cabinet, make the Video Terminal a very versati le
peripheral to your computer system.



TJNPACKING

Inside the shipping carton there is a box stamped
"PKS 1-6," and a number of loose parts. After you
remove the box stamped PKS 1-6, all the remaining
parts will be considered the "final pack." The cathode
ray tube is separate in its own shipping carton.

Remove the box stamped PKS 1-6- Remove the
cathode ray tube carton and set it aside until it is
called for in a Parts List. WARNING: Do not open the
cathode ray tube carton until you are instructed to do
so in a step. Improper unpacking can result in per-
sonal injury or tube damage.

When you open the box stamped PKS 1-6, you will
find a Pack Index Sheet in the top of the box. This

sheet shows how the box has been divided into differ-
ent compartments which are referred to in the Manual
as "packs." You will be directed to open each of these
"packs" as it is needed. CAUTION: No parts should
be removed from the boxes or their compartments
until they are specifically called for by a Parts List in
the Manual.

Each assembly section of the Manual contains its own
"Parts List" and "Step-by-Step Assembly" instruc-
tions. At the beginning of each "Parts List," you will
be instructed to open one of the packs. You will also
be directed, in some Parts Lists, to remove certain
parts from the final pack.



-  

Page5

r@

CHASSIS

PARTS LIST

Unpack the following parts from the final pack and
check each part against the following Parts List. The
key numbers correspond to the numbers on the Chas-
sis Parts Pictorial (Illustration Booklet, Pages 1 and 2).
Any part that is packaged in an individual envelope
with a part number on it should be placed back in the
envelope after it is identified until it is called for in a
step.

NOTE: You should place the parts in a location other
than your work area. Many of these parts will not be
used until later in the assembly and will be in your
way if placed on your work area.

Some parts are marked with a "77L-" or "172-" pack-
aging number. These numbers are used for packaging
only and do not appear in the Manual Parts List. Save
all packaging material until all parts have been lo-
cated.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit or at the rear of this Manual. If a Parts
Order Form is not available, refer to "Replacement

Parts" inside the rear cover. Your Warranty is inside
the front cover. For prices, refer to the separate "Heath
Parts Price List."

Each circuit component in this kit has a Circuit Com-
ponent Number (R2, C4, Q1, etc.). This is a specific
number for only that one part in the kit. The purpose
of these numbers, which are especially useful if a part
ever has to be replaced, is to help you easily identify
the same part in each section of the Manual. These
numbers will appeal

In the Parts List.

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

In some illustrations.

In the Schematic.

In the sections at the rear of the Manual.

IMPORTANT: The TPU circuit board assembly has been wired and tested at Heath Company. If it malfunctions
during the 90-day period, return the complete circuit board assembly to Heath Company or a Heathkit Electronic
Center. It will be promptly repaired and returned. Individual replacement parts are not supplied under
warranty. DO NOT attempt to service this circuit board assembly yourself during the warranty period; to do so
voids the warranty.



KEY
No.

HEATH QTY. DESCRIPTION
Part No.

CIRCUIT COMPONENTS

CIRCUIT
Comp. No.

c1

T2
T1
L1
D2

D1
SW1, SW2
SPKRl

A1 6470-12

A1 6-15' l

A2 2't-96

M 21-17
A3 25-810

A4 25-156

A5 25-822

A6 51-194
A7 g-943

A8 58-8
A9 56-26

A9 56-56
A10 60-2
Al l  401-163

A13 417-894
414 421-23

INSULATORS

81 73-92
82 73-132

73-23
83 75-30
84 75-52
85 75-728
86 75-734

75-124
87 75-704

47 A, 1|4-watl (yellow-
violet-black) resistor
150 O, 1/2-waft (brown-
green-brown) resistor
36 pF ceramic capacitor

270 pF ceramic capacitor
500 pF electrolytic
capacitor

4000 pF electrolytic
capacitor
12,@O y"F electrolytic
capacitor
Flyback transformer
Power transformer
Deflection yoke
1N191 diode (brown-

white-brown)
1N4149 diode
Slide switch
Speaker

1 BU180A transistor 01
1 l-ampere,3AG, slow- Fl

blow fuse

1 314' x 5" foam tape
1 Small rubber grommet
1 Large rubber grommel
1 Line cord strain relief
'l Slide switch insulator
'12 Circuit board standoff
4 Circuit board holder
1 4-112' x d'f ish paper
1 Transistor insulator

R'l

c5

@

c3

c2

1

1
1

1
'l

1
1

1
2
1

WARNING: Do not remove the cathode ray tube from its
carton until you are instructed to do so in a step.

A1z 41 1-830 1 310GJB4 cathode ray
tube

CRTl

NOTE: A transistor can be marked for identification in one of
the following four ways:

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

listed.
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KEY HEATH QTY. DESCRIPTION
No. Part No.

CONNECTORS _ SHELLS - PLUGS

CIRCUIT
Comp. No.

HARDWARE

NOTE: The hardware may be packed in more than one packet.
Open all the hardware packets (marked HDW) before you
check the hardware against the Parts Ltst.

#4 Hardware

c1 432-866 15
c2 432-753 15
c3 432-855 38
u 432-9il 1
c5 432-970 2
c6 432-821 1
c7 432-183 1

c9 432-924 |
c10 432-951 1
c1l 432-832 13

D1 250-213 1
D2 252-2 3
D3 2U-9 4
D4 253-703 1

#6 Hardware

D5 250-4s2 16
D6 250-381 I
D7 250-1264 10
D8 250-89 10
D9 2fi-475 6

D10 2fi-162 1
D11 250-569 6
D12 250-13 4
D13 252-3 16
D14 252-22 4
D15 252-708 2
D16 252-195 16
D17 253-60 2
D18 2*-1 16
D19 259-1 12

#8 Hardware
D20 250-137 4
D21 250-585 4
D22 2524 8
D23 2V-2 6
D24 2*-28 6

Small spring connector
Large spring connector
Female connector
4-conneclor socket shell
s-connector socket shell
6-connector socket shell
g-connector socket shell
24-connector socket shell
4-pin plug
6-pin plug
12-pin plug

4-40 x 5/16'screw
440 nut
#4 lockwasher
Plastic shciulder washer

6-32 x 114' black screw
6-32 x 3/8' black screw
6-32 x 3/8' hex head screw
6-32 x 3/8'screw
6-32 x 318' hex head
self-tapping screw
6-32 x 1/Z screw
6-32 x 3l4i black screw
6-32 x 1" screw
5-32 nut
#6 square push-on nut
#6 round push-on nut
6-32 self-retaining nut
#6 flat washer
#6 lockwasher
#6 solder lug

8-32 x 3/8" screw
8-32 x 1/2'screw
8-32 nut
#8 internal tooth lockwasher
#8 externaUinternal tooth
lockwasher
#8 solder lugD25 259-2



KEY
No.

HEATH QTY. DESCRIPTION
Part No.

LINE CORD - HARNESSES - WIRE -
CABLE- SLEEVING

CIRCUIT
Comp. No.

89-54 1
134-1001 1
134-1002 1
134-1009 1
134-1016 1
340-8 10',
344-15 z',
344-59 10',
344-94 3g'
347-1 8',
346-1 12',

METAL PARTS

E1 204-2325 2
E2 204-135 2
E3 206-1247 1
E4 206-1248 1
E5 203-1886-1 |
E6 204-2324 1
E7 207-86 1
E8 207-63 1
E9 200-1321 1
E10 203-1887-1 1
E11 203-1885-1 1

MISCELLANEOUS

Line cord
Main harness
Bus harness
2'l -wire cable assembly
8-wire cable assembly
Bare wire
Black wire
White wire
Yellow wire
8-wire cable
Sleeving

CRT brace
Angle bracket
High voltage top shield
High voltage bottom shield
Rear panel

CRT bracket
Capacitor clamp
Capacitor strap
Chassis
Front panel

Bottom panel

Roll masking tape
Cabinet shell
Assembled timing and
processing unit (TPU)
circuit board

F1
74-6
90-'t2't0-1
181-2679-2

I

1
1

KEY HEATH OTY. DESCRIPTION
No. Part No.

Miscellaneous (cont'd.)

CIRCUIT
Comp. No.

F2 260-16
203-1894

F3
F4
F5 205-778
F6 258-33
F7 258'79
F8 261-21
F9 352-13
F10 3y-7

390-147
390-1382

F11 390-1387
F12 391-61 1
F13 423jt1
F14 431-604
F15 431-42

446-686
406-664

Fl6 490-5
490-1 85

F17 490-189

Fl8 490-168
391-34
597-260

4

1

1

't

2
6
4
1

6

1

2
'l

1

1

1

I

1

1

1
'1

1

1

1

1

1
1

Alligator clip
Cabinet side panel

set consisting of:
Left side (#203-1889)

Right side (#203-1890)

Screwdriver blade
Coil spring
Tension spring
Rubber foot

Silicone grease

Cable tie
High voltage label
Chassis plug label
Model label
Model label holder
Fuse holder
3-lug terminal strip
s-lug terminal strip
Cabinet window
Magnitying glass
Plastic nut starter
De-solder wick (braid)

Integrated circuit
(lC) puller

Wrench
Blue and white label
Parts Order Form

Solder
Manual (See Page 1
for part number.)
lllustration Booklet
Operation Manual (See
Page 1 for part number.)
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble vour kit.

LONG.NOSE
PL IT R S

I

I
I

DIAGONAT
CUTTTRS

I

I
I

PLIERS

WIRT
STRIPPIRS

I

4' ' -BLADT
DRIVTRS

@
l

l /8"&r/4 '
SCRTWD

OTHER HELPFUL 
--+.root,s 4 \ )

\,
DiSOLDTRING

EIJLBT

!  i lur  sTARTtR
1{MAY Bt SUPPtI tD
I WIIH KIT}

*I0 RtM0vt s0LDtR FR0M ctRcutT c0NNEcTt0NS I

- - - - -J

ASSEMBLY

Follow the instructions carefully and read the
entire step before you perform the operation.

The illustrations in the Manual are called
Pictorials and Details. Pictorials show the over-
all 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 Picto-
rial for another Sroup of steps.

3.1,

2.

4.

J.

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

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when you
are instructed to do so.

PHILLIPS

SCREWDRIVTR

PtNC tr
SOTDERING IRON
125 10 40 wATTS)
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Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful if a
part has to be replaced, appear:

In the Parts List,

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

In some illustrations.

In the Schematic,

In the section at the rear of the Manual.

When you are instructed to cut something to a
particular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

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

6, SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
terminal strip lug. A bad solder connection could
prevent an otherwise well-assembled kit from operat-
ing properly.

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

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

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to "ball" or does not etick to
the tip, the tip needs to be cleaned and retin-
ned.

7.
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A GOOD SOLDER CONNECTION

SOtDER FLOWS OUIWARD
AND GRADUALLY BLENDS
WITH THT WIRI AND LUG. SOLDERING

IRON
POSITIONiD
CORRTCILY

,ur /

When both the wire and the lug are heated at the same
time, the solder will flow onto the wire and the lug evenly.
The solder will make a good electrical connection be-
tween the wire and the lug.

Solder each connection as follows:

1. Push the soldering iron tip against the wire and
the lug. Heat both the wire and the lug lor two or
three seconds.

SOTDERING
IRON

2. Apply solder to the wire and the lug, not to the
soldering iron. IMPORTANT: Let the heat of the
wire and lug melt the solder.

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

SOLDtRING

POOR SOLDER CONNECTIONS

SOTDER DOTS NOI FLOW
LUG ANO WIRT. A DARK

oNTo rHe
ROSIN

BEAD SURROUNDS AND
TATIS THt W I  RI FROM

INSU
ROSIN

THI CONNECTION

SOLDERING
IRON
POSITIONEDwlRE iuConnEcriv

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

SOtDIR
INWARD
OF LUG.

APPTARS
AND SIT

IO FLOW
ON TOP

ROS IN s0tD
IRON

R ING

POSITIONED
INCORRECTLY

When the lug is not heated sufficiently, the solder wil l
blob on the lug as shown above. To correct, reheat the
connection and, if necessary, apply a small amount of
additional solder to obtain a good connection.
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STEP.BY.STEP ASSEMBLY

NUT DR IVER

ll o*
pusH oowni

? , r*$'Jl,(,*/

@o iz r ' rur

druu LocKWAsHER

Detail t-tB

NOTE: Use the nut starter furnished with the kit to
pick up and start 4-40 and 6-32 nuts on screws. The
wrench supplied can be used to tighten hex head
screws and nuts in hard-to-reach places.

( ,/) Refer to Detail 1-18 and mount a 5-lug terminal
strip at AR. Use a 6-32 x 318' screw, two #6
lockwashers, and a 6-32 nut. Be sure to position
a lockwasher on each side of the mounting foot.
NOTE: Do not use the black or hex head
hardware unless it is specifically called for in a
step.

(i" ) Mount a #6 solder lug at AT with a 6-32 x 3lB"
screw, and a 6-32 nut. Position the solder lug as
shown.

STANDOFF
INSULATOR

CARTFULLY
WORK

INSULATOR
INTO HOLE

Detail 1-1A

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

(rA Position the chassis bottom-side up as shown.

(A Install a small rubber grommet in the chassis at
hole AA.

( rf) Place all of the circuit board standoffs in warm
water and soak them for 3 to 5 minutes.

( I ) Refer to Detail 1-1A and install a circuit board
'' standoff at AB in the chassis.

( U Install circuit board standoffs in the chassis at
AC, AD, AG, AH, AJ, AK, AM, AN, and AP.



Refer to Pictorial 1-2 (Illustration Booklet, Page 4) for
the following steps.

f fJ 
Turn the chassis over and position it as shown.

( r" ) Make a line across the chassis 4-511,6'from the
back lip as shown.

(', ) On this line, make a mark 1" from the left side
and a second mark 3-1,14'in from the left side of
the chassis.

(U) On this same line, make a mark 1" from the right
side and a second mark 3-1/4" in from the rieht
side of the chassis.

( \/) Locate a circuit board holder and remove the
protective paper backing.

(;, ) Refer to Detail 1-2A and press the circuit board
holder onto the chassis at P. Make sure the slot
in the holder is directly over the line across the
chassis and the edge of the holder is on the 1."
mark nearest the left edge of the chassis.

CIRCUIT BOARD
HOLDER

( 4 In the same manner, press circuit board holders
to the chassis at Q, at R, and at S.

( 4 Install circuit board standoffs at AE and AF
from the underside of the chassis.

( , ) Mount two #6 solder lugs at BE/BF with a 6-32
x 3/8" screw and a 6-32 nut. Position the solder
lugs as shown.

(,/) Mount two #6 solder lugs at BG/BH with a 6-32
' x 3/8'screw and a 6-32 nut.

('l Mount two #6 solder lugs at BI/gf with a 6-32
x 318" screw and a 6-32 nut.

(  d '  Mounttwo#6 solderlugsatBM/BNwitha6-32
x 318" screw and a 6-32 nut.

( 4 Refer to Detail 1-28 and cut each lead of the
power transformer to its specified length. Mea-
sure the leads from where they come out of the
transformer. Then remove the indicated length
of insulation from the end of each wire.

|14" 3-r l2 ' ,

/"[r3^'
Ll4"

MEASURE
FROM HERE

Detail 1-28

5

5 -112' ,

RID GRN
RTD ORG
6RN 0RG 4_r lT,

BLK-RED
BLK-YEL

l-

nr
Nt[. 

-/

Detail 1-2A



S IX CONNECTOR
SOCKTT

RED

LARGI SPRING
CONNECTOR

INSET

CRIMP OVER BARE
TND OF LEAD AND

S tOTS

INSULATION

Detail r-2C

( 1 Refer to Detail 1-2C and crimp and solder a large
spring connector onto one of the green power
transformer leads. NOTE: Be sure that you do
not solder the spring part 9f the connector so
that it can not move.

( Vl Check your solder connection to make sure that
the connection is solid. The connection should
have a smooth, shiny appearance. If the connec-
tion is dull or grainy, reheat the connection.

tyl Crimp and solder Iarge spring connectors onto
the other green, both orange, and both red trans-
former leads.

( ,,4 Locate the 6-connector socket shell and note the
numbers 1 and 6 stamped in the front of the
shell. This indicates holes 1 and 6.

Detail 1-2D

NOTE: If it is ever necessary to remove a spring con-
nector from the socket shell, use a small screwdriver
and depress the tab on the spring connector through
the slot in the connector shell while you pull the wire
out.  See Detai l  1-2D.

( 4 Refer again to Detail 1-2C and insert the large
spring connnector on one of the green trans-
former leads into hole 1 on the socket shell. Be
sure to position the spring part away from the
slotted side of the socket shell. Push in unti l you
hear the connector snap into the shell.

Install the other transformer leads into the socket
shell in the same manner as follows:

( ,) Other green lead into hole 2.

( i.l Either orange lead into hole 3.

( , ) Other orange lead into hole 4.

( ;) Either red lead into hole 5.

( \ Other red lead into hole 6.

SOLDER END OF
\ INSULATION

@:_
AFTER CLIP HAS

COOLED, BEND OVIR

PUSH IN ON
TAB OF

SPRING CLIP

'BEE
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8-32 x 318"
SCREW

6-32 x l l4"
BLACK
SCREW

Detail 1-3A

.to

Detail 1-28

( /) T1: Refer to Detail 1-2E and insert the other four
power transformer leads down through grom_
met AA. Then mount the power transformer to
the chassis with four g-32 x 3/g,, screws, four
#B lockwashers, and four g-32 nuts. Move the
transformer away from the rear panel as far as
the mounting holes will permit. Then tighten
the hardware.

@)a- lz Nur

Set the chassis aside temporarily.

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

( I Locate the rear panel and position it as shown.

1 4f SWz: Refer to Detail 1-3A and install a 6-lug
slide switch SW2 with two 6-32 x 1/4" black
screws.

h,4 SW1: Install a 6-lug slide switch at SW1. Use
only two 6-32 x 1/+" black screws.

( ) F1: Refer to Detail 1-3B and install the fuse-
holder at F1. Use the hardware that is supplied
with the fuseholder. Be sure to position the
fuseholder lugs as shown. NOTE: Do not over_
tighten the hardware or the fuseholder mav
break.

6r(cv)z

( rNcHES)%
3/A I

3/t 1
7lA
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Detail 1-38

{ Xefer to Detail 1-3C and bend lug 1 of the
fuseholder out slightly. Be careful that you do
not apply pressure to the lug where it comes out
of the fuseholder.

REIVI OVE 4" OF OUTER I
IHAI YOU DO NOT CUT
INNER LEADS.

NSULATION. BE CARFFL-
IHE I  NSULATI ON OF IHE

LUG I
BEND
.IGHTLY

CUT IHT LEADS TO THE INDICAIED LENGTHS AND
RTMOVE I /4" INSULATION FROM THE END OF
TACH LFA D.

FINT WIRE
S TRA N D S

3, TW I  ST THE FI NE W I  RE STRANDS AT THE TND OF
EACH LEAD AND MFLT A VERY SMAL!.  AMOUNT
OF SOTDER TO THF STRA NDS TO HOLD THEM
TOGETHER.

Detail 1-3D

(4 Refer to Detail 1-3D and prepare the end of the
line cord as shown.

(..1 Refer to Detail 1-3E and install the strain relief
on the line cord where the outer insulation be-
gins. Then install the strain relief into hole CB
from the back of the rear panel.

PLACT THT LINE SQUEEZE THE TWO INSERT THE REAR
CORD I N THE SLOT, SEGMENTS TOGETHER. HALF I  NTO THE

HOLE.

NOT
I TH IS

TO BEND

Detail t-eC Detai l  L-3E



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

( ,4 Mount the rear panel to the chassis with two
6-32 x 1/4" black screws. Do not install any
screws in the two holes near the large cutout in
the rear panel.

( I Refer to inset drawing #1. on Pictorial 1-4 and
place the slide switch insulator over the lugs of
switch SW1.

NOTE: When you are instructed to prepare stranded
wire as in the next step, cut the wire to the length
indicated and remove 714' of insulation from each
end. Then twist the fine wire strands at the ends of the
wire and melt a small amount of solder to the strands
to hold the strands together.

( ) Prepare the following black stranded wires.

2_\14'
4"

NOTES:

1,. When you are instructed to make a mechani-
cally secure connection as in the next step, form
a hook in the end of the wire and insert the wire
through the lug. Then crimp the hook securely
to the lug. See inset drawing #2 on Pictorial t-4.

2. In the following steps, (NS) means not to solder
the connection because other wires will be
added later. {S-), with a number such as (S-3),

means to solder the connections. The number
following the "S" tells how many wires are at
the connection.

( '/) Connect a 2-114x black stranded wire from
switch SW1 lug 5 (S-1) to fuseholder F1 lug 1
(S-1). Make mechanically secure connections.

( t/) Connect the 4" black stranded wire from switch
SW1 lug 4 (S-1) to terminal strip AR lug r (NS).
Make mechanically secure connections.

( ) Connect the black lead from the line cord to
fuseholder F1 lug 2 (S-1). Make a mechanically
secure connection.

(, ') Connect the green lead from the line cord to
solder lug AT (S-1). Make a mechanically se-
cure connection.

( r,/) Connect the white lead from the line cord to
terminal strip AR,lug 5 (NS). Make a mechani-
cally secure connection.

Connect the power transformer leads to terminal strip
AR in the following steps. Make mechanically secure
connections.

(r  )  Black-red lead to lug 1 (NS).

( , ) Black-yellow lead to lug 2 (NS).

( rJ Black-green lead to lug a (NS).

( '  )  Black lead to lug s (NS).



NOTE: Two sets of line voltage wiring instructions
follow; one for 120 VAC line voltage, and one for 240
VAC line voltage. In the U.S.A., 120 VAC is most often
used, while in other countries 24OVAC is more com-
monly used. USE ONLY THE INSTRUCTIONS THAT
AGREE WITH THE LINE VOLTAGE IN YOUR AREA.

120 VAC WIRING

Detail r-+A

Refer to Detail 1-4A for the following steps.

( 
"f 

Prepare two 1,-314" black stranded wires.

( A Connect a 1.-314" black stranded wire to termi-
nal strip AR between lugs 1 (S-3) and 2 (S-2).
Make these connections mechanically secure.

( J' Connect a 7-314'black stranded wire to termi-
nal strip AR between lugs 4 (S-2) and 5 (S-3).
Make mechanically secure connections.

( ,,)' Remove the red cap from the fuseholder and
insert the 1-ampere slow-blow fuse. Then re-
place the cap into the fuseholder.

24O VAC WIRING

24oV A,C W|RING

Detail 1-48

Refer to Detail 1-48 for the following steps.

t ) Prepare a 2" black stranded wire.

f ) Connect this 2" black stranded wire to terminal
strip AR between lugs 2 (S-2) and a (S-2). Make
mechanically secure connections.

( ) Solder lug 1 (S-2) and lug 5 (S-2) of terminal
strip AR.

( ) Remove the red cap from the fuseholder and
insert the 1/2-ampere slow-blow fuse (not
supplied). Then replace the cap into the
fuseholder.



PICTORIAL 1.5

Refer to Pictorial 1-5 for the following steps.

( ) Set the chassis aside temporarily.

NOTE; You may wish to place a soft cloth on your
work area surface for the remainder of the kit assem-
bly. This will keep the side panels from getting
scratched.

( ' ) Locate both side panels and position them on a
soft cloth.

( . l Refer to the inset drawing and insert a self-
retaining nut into hole CB slotted end first.

Press or tap the nut into the side panel until it is
flush with the surface.

t ) Turn a 6-32 x 3/8" hex head screw into the
self-retaining nut to spread the nut. Do not turn
the screw all the wav in. Then remove the
screw.

In the same manner, install self-retaining nuts in the
following holes.

CC
CD
CE

CF
CG
CH

cI (  )cN
cK (  )cP
CM
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PICTORIAL 1.6

Refer to Pictorial 1-6,for the following steps.

( \ Position the chassis bottom-side up as shown.

(  t )  Mount the r ight  s ide panel  to the chassis wi th
6-32 x 3/B" hex head screws at  CE and CF. Use
the wrench supplied. Do not overtighten these

SCTE\^/S.

(  )  Mount the lef t  s ide panel  to the chassis wi th
6-32 x 3/8" hex head screws at  CM and UN.

Refer to Pictorial 1-7 (l l lustration Booklet, Page 5) for
the following steps.

f it P7bsition the chassis topside up as shown.

(  i /  Mount the rear panel  to the upper rear s ide
panels wi th 6-32 x 3/8" hex head screws at
locat ions CP and CG.

( 
';J 

Mount the CRT bracket to the top of the chassis
with four 6-32 x 1/4" black screws.

(' t) Refer to Detail 1-7A and install a 6-32 x 112"
screw with a #6 lockwasher. and a 6-32 nut in
the capacitor clamp. Do not t ighten this screw at
this time.

( ') Refer to Detail 1-7A and mount the capacitor
clamp at C1 with two 6-32 x 318" screws, two
#6 lockwashers, and two 6-32 nuts. Do not
tighten this hardware at this time.

LOCKWASHER

-32 NUT

#6 LOCKWASHER

6-32 NUI

Detai l  1-74
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Detail t-zB

Refer to Detail 1-7B and install #6 souare
push-on nuts onto both ends of the capacitor
strap. Be sure to position the flat side of the
push-on nuts out as shown.

C2: Refer again to Detail 1-7B and mount the
4000 pcF capacitor to the fifth slot in the chassis.
Use two 6-32 x 3/8" screws and two #6 flat
washers. Be sure to position the capacitor lugs
as shown.

1l 4"
SLEEVING

r l4"
SLEEVING

l2-PtN
PLUG

Detail t-zC

( ) Refer to Detail 1-7C and install a 12-pin plug at
C from the top of the chassis.

In the same manner, install 12-pin plugs at the follow-
ing location.

i
( 

",') 
Install a 12-pin plug and a 6-pin plug fend to
end) at A.

( ,l) Install a 12-pin plug and a 4-pin plug (end to
end) at B.

( ) Cut twenty-six,1l4" lengths of sleeving.

( i Refer to Detail 1-7C and place a piece of sleev-
ing over the outer pins of each plug on the top
side of the chassis. Where more than one plug is
used to make up a plug as in plug A, place
sleeving over the two outer-most pins. Be sure
to position the sleeving down against the nylon
plug body.

#6 SQUARE PUSH.ON
fl
ill-

fl
ilt-'lll-

-t l
il
il

6ou FLAT wA'HER
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Detail 1-7D

NOTE: Locate one of the chassis plug labels and refer
to Detail 1-7D. In the following steps, each strip of
numbers will be removed from the label and pressed
onto the chassis beside the appropriate plug. Refer to
Pictorial 1.-7 for the pin 1 location of each plug.

( v) Removenumberstr ipAfromthelabel sheetand
remove the protective paper backing. Then pos-
ition the label so that number "l." is even with
pin 1 of plug A and press the number strip onto
the chassis.

( \4 Remove number strip B from the label sheet.
Then cut numbers 1,7 and 18 from the label and
discard them, Remove the protective paper
backing and press the number strip alongside
plug B.

( ) The other plugs are 12-pin plugs; therefore, cut
numbers 13 through 1B from the rest of the label
sheet. Each remaining number strip should
contain numbers 1 through 12.

Remove and install the correct label beside the fol-
lowing plugs. NOTE: Label "L" will not be used.

Save the remaining chassis plug label for use later.

G (.)  M
H (, , ) .  N
T ( 4P
K

f ic
,.) D
r)E
, )F
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i-r/4" ( r'1 |umper wire between pins 10.

JUMPFR

Detail z-tA

CHASSIS WIRING

Refer to Pictorial 2-'1, for the following steps.

NOTE: When you are instructed to prepare a white
wire, cut the wire to the indicated length and remove
714" of insulation from both ends.

( )  Prepareseventeen 7-714' whitewirestobeused
as jumper wires in the following steps.

NOTE: As you install the following jumper wires, it
will be easier if you first form a loop in the ends of the
wires. Then slide the wires down over the plug pins.
Solder the jumper wires to the plug pins as each wire
is installed. See Detail 2-1A.

((-,Y lrmper wire between pins 11.

( ) |umper wire between pins 12.
/

$A CHECK: There should not be a jumper wire
connected between pins 3 or pins 8 of plugs D
and H.

Solder jumper wires between plug C and plug G as
follows:

( /) l,umper wire between pins 1.

( { 7Yu p"r wire between pins 2.

(,/) fumper wire between pins 4.

( 4 fumper wire between pins 7.

(!),/ /umper wire between pins 8.

(\/) |umper wire between pins g.

(UJa Jumper wire between pins 10.

Solder jumper wires between plug D and plug H as
follows:

fumper wire between pins 1.

fumper wire between pins 2.

fumper wires between pins 4.

fumper wire between pins 5.

fumper wire between pins 6.

fumper wire between pins 7.

|umper wire between pins g.

( L+'/ CHECK: There should not be a jumper wire
connected between pins 3, 5, 6, 1.1, or 12 of
plugs C and G.

(s )  R1: Cut both leads of a 47O,1/4-watt  (yel low-
violet-black) resistor Io 712". Connect this resis-
tor from plug C pin 5 (NS) to plug G pin 5 (S-1).
Leave enough room at the top of plug C pin 5 for

lwo more connections.

tVl C4: Cutbothleads of aZ7OpF ceramiccapacitor
to 712". Connect one lead of this capacitor to
plug C lug 5 (NS). Solder the other lead directly
to the chassis as shown.

\r4 C5: Cut both leads of a 36 pF ceramic capacitor
to 314'. Then place 112" of sleeving over each
lead. Connect this capacitor to plug ) between
pins 1 (S-1) and 7 (S-1). Make these connections
close to the chassis because a socket will go

. onto the plug pins later.

( r/) D2: Cut both leads of a 1N191 (brown-white-
brown) diode (#56-26) to 3/8". Then bend a
small hook in the end of each lead. Connect the
lead at the banded end of the diode to plug G pin
11 (S-1). The other lead of the diode will be
connected later.

w\
r / t
(r/ ),,

r/t
I(,/)i

( ' / )

(J



Refer to Pictorial 2-2 (Il lustration Booklet, Page 6) for
the following steps.

( ) Locate the main harness (#134-1OO1l and
straighten it out as shown. Position the indi-
vidual wires at each breakout (BO) and each
connector socket as shown. BE SURE each con-
nector socket has its slots up or dovrn iust like
Pictorial 2-2.

( vJ Locate the remaining chassis plug label and
remove the A strip from it. Cut the label be-
tween the numbers "9" and "10" so it wil l not
be damaged. Then remove the protective paper
backine.

( 7f Yress this label onto the double socket connec-
tors at A on the harness. Be sure that the number
" 1. " on the label is lined up with the hole having
the large gray wire, (the letter A will be on the
end of the connector) and the number "10" is
lined up with the hole having the black wire.

(rl Remove number strip B from the label sheet.
- Then cut numbers 17 and 18 off this strip so you

have a strip with the letter B followed by num-
bers 1 through 16. Next, cut this strip between
the numbers 9 and 10. Save the part of this strip
with numbers 10 through 16 for later use. Re-
move the paper backing from the B through 9
strip and press it onto connector socket B as
shown.

( 4 Cut numbers 13 through 18 from all of the re-
maining number strips on the sheet. Each re-
maining strip should have a letter followed by
the numbers 1 through 12.

Remove and install the correct label on the proper
harness connector sockets as follows. Be sure to posi-
tion the labels exactly as shown in Pictorial 2-2.

/ l / '(WE (v /v(4. .J ( i l  N
(q K 0" ' )  P

{\t Wrap masking tape around the harness at the
indicated locations and mark the proper break-
out numbers on the tape. See the inset drawing
on Pictorial 2-2. This will help you locate the
breakouts when vou connect these wires later.

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

( ) Position the main harness on the chassis as
shown.

NOTE: Do not shorten any of the harness wires even
though they appear too long. After a connection is
made, position any excess wire length back under the
main trunk of the harness.

Connect the black wires coming from BO#I4 to the
indicated solder lugs in the following steps. Make
mechanically secure connections. Connect the seven
shorter wires to solder lugs BE, BG, BI, and BM. Con-
nect the eight longer wires to the other four solder
lugs.

( ) Black wire to the lower hole (hole closest to the
chassis) in solder lug BE (S-1).

NOTE: Do not connect a wire in the upper hole of
solder lug BE at this time.

(V) Black wire to the lower hole in solder lug BG
(s-1).

[. ) Black wire to the upper hole in solder lug BG
(s-1).

( -) Black wire to the lower hole in solder lug BJ
(s-1).

( 
'..' ) Black wire to the upper hole in solder lug BJ

(s-1).

Black wire to the lower hole in solder lug BM
ts-1).

Black wire to the upper hole in solder lug BM
(s-1).

(  ' , ' )

[ \,z Save the F label for use later and discard the
,femaining labels, as they will not be used.

( V Mark the remaining harness connector sockets
with their "S" number and a numb et 1..7 , or 8 at
the proper end as shown. Use a felt tip marker or
ball point pen and the masking tape furnished
with the kit.

{ '  )

1,
( ' )

I
( )

Black wire to the lower hole in solder lug
(s-1).

Black wire to the upper hole in solder lug
(s-1).

BF

BF



( LI' nlack wire to the lower hole in solder lug BH
(S-t1 '

( \/) Black wire to the upper hole in solder lug BH
(s-1).

( i/) Black wire to the lower hole in solder lug BK
ts-1).

( .) Black wire to the upper hole in solder lug BK
(s-1).

( ) Black wire to the lower hole in solder lug BN
(s-1).

( I Black wire to the upper hole in solder lug BN
(s-1).

( ) CHECK: Solder lug BE should not have a wire
connected to the upper hole.

( ,, ) Prepare the ends of a 3" black stranded wire.

( ) Refer to Detail 2-3A and crimp and solder a
large spring connector to one end of this wire.

CRIMP OVIR BARE
END OF LEAD AND

Connect the wires coming from BO#r7 of the main
harness to switch SW2 as follows:

(( )' White-orange wire to lug a {S-1).

1 i ; . '  brange wire to lug 5 (S-1).

(4 Violet wire to lug 6 (NS).

\ / White-red wire to lug 6 (S-2).

U..1 Green wire to lug 3 (S-1).

( ;/ White wire to lug 1 (S-1).

Connect the wires coming from BO#10 of the main
harness to chassis plug C as follows:

(?4 Both black wires to pin 12 (S-2).  Make these
connections lower on the pin. Be careful that
the connection does not touch the chassis or
another pin.

1 ,r( Aoth red wires to pin 11 (S-2). Make these con-
nections higher up on the pin so that there is no
danger of these connections touching the con-
nections on pins 10 or 12.

(  / )  Blue wire to pin 6 (S-1).

0,4 Green wire to pin 5 (S-3). NOTE: There are
components already connected to this pin.

Connect the wires coming from BO#9 as follows:

( ,"ri ' Orange wire to plug D pin S (S-1).

(V) White-green wire to plug D pin 3 (S-1).

( !d Red wire to plug H pin s (S-1).

(")  Large yel low wire to plug H pin 3 (S-1).

Connect the wires coming from BO#19 to chassis
plug G as follows:

"l/' ) Small black wire to pin 12 (S-1).

U/1 Push a 7-1.12" \errgth of sleeving over the white-
black wire. Form a hook in the end of the wire
and connect it to the free lead of diode D2 com-
ing from pin L1 (S-1). Then push the sleeving
over the connection and diode.

SOLNR END OF
\ INSULATION

a-M_
Detail 2-3A AFTER CLI P HAS

COOLED, BEND OVER
INSULATION

{i...} '  Solder the free end of this wire between the
indicated chassis slots on the chassis near cir-
cuit board holder Q.

t l'".'} Insert the connector end of this wire into slot 11
in socket 5302 on the main harness.

Refer to Pictorial 2-4 fl l lustration Booklet, Page 8) for
the following steps.

( 4 Locate the 21-wire cable assembly. Then refer to
Detail 2-aA (Illustration Booklet, Page 8) and

install the 24-cbnnector plug into the rear panel

at P602. Insert the plug so that pin 1 (white-

brown wire) is at the top.

( t) ,Anthe same manner install the 9-connector plug
on the 8-wire cable into the rear panel at P603.
Insert this plug so that pin 1 (green wire) is at
the top.

o
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Detail 2-5A
t , /

( 1 Push both halves of socket A onto chassis plug
A. Make sure the harness socket label numbers
match the chassis plug label numbers.

( t l Push socket B onto chassis plug B so the 1 on its
label matches the 1 on the chassis label. NOTE:
Another socket wil l be connected to this plug

(  I  Gray wire to pin 6 (S-1).

( ) Brown and blue wires to pin 3 (S-2).

(,. J Connect the large black wire coming from
BO#19 to the unmarked lug of capacitor C2
(s-1).

( ,' ) Connect the orange wire coming from B O# 1 9 to
the plus (+) or color marked lug of capacitor C2
(s-1).

Refer to Pictorial 2-5 (Illustration Booklet, Page 9) for
the following steps.

NOTE: The pressure required to push a socket onto a
chassis plug may cause the plug to push through the
chassis. Therefore, support the chassis plugs from the
other side as you install a socket. If a plug does push
through the chassis, be sure to reinstall it from the
same side as it was originally.

later.

Push socket E onto chassis plug E.

Push socket I onto chassis plug I.

Push socket K onto chassis plug K.

Push socket P onto chassis plug P.

Push socket N onto chassis plug N.

Push socket M onto chassis plug M.

t l

, ,/,
tv l

f \ ' )

( / ' )

r  .1

{ ' )

Refer to Detail 2-5A and install cable ties on the main
harness at the following locations:

rl nq'r7 BR
I{) su

'r) ne
/,) BS
\ i ' )  BT

CUT OFF
EXCESS.,-

7

SLOT



NOTE: When you install a spring clip into a connec-
tor, insert each clip so that the spring portion is away
from the slotted side of the socket. Push the clip into
the socket until it "clicks" into place. After you install
each clip, pull on the wire to make sure it is locked in
place.

Insert
BO#7
main

6
,n
V Blue wire into hole 8.

t(

17)r,'Green wire into hole 9.

/) Yellow wire into hole 10.

t  {  or^ne wire into hole 11.

-  

Page2'

L@ .-
Refer to Detail 2-6A (Illustration Booklet, Page 10) for
the following six steps.

( vi t. Locate the bus harness (#734-1^o1z) and
straighten it out as shown. Position each con-
nector socket as shown. BE SURE each con-
nector socket has its slots up or down just like

,.Detail2-6A.
t t' z. Locate the F strip that was set aside from the

label sheet earlier, and remove its protective
paper backing.

t|/s. Press this label onto socket connector F. Be
sure the number "1" on the label is lined up

- 
with the hole having the two brown wires.

(q s. In the same manner, install the saved label
having'numbers 10 through 16 onto connec-
tor socket B.

( | V5. Mark connector socket 5402 as shown..V

( ,tr6. If you wish,label breakout #r of the harness.

Refer to Pictorial 2-6 (Illustration Booklet, Page 10) for
the following steps.

( r) Position the bus harness on the chassis as
. shown.

(/  )  PushsocketBfromthebusharnessontochassis
plug B so that the label on the socket matches
the label on the chassis.

(,-4 Locate the eight wires coming from BO#1 on
the bus harness. Then refer to Detail 2-68 and
apply a small amount of solder to each spring
clip where it is crimped to a wire. BE CAREFUL
that you do not solder the spring part to the clip.

A P PLY
SOLDER

the spring clips on the wires coming from
on the bus harness into socket 5601 on the

harness as follows:

Gray wire into hole 6.

Violet wire into hole 7.

[i ) Red wire into hole 12.

( 1 Brown wire into hole 13.

Insert the spring clips on the wires coming from
BO#7 on the main harness into socket F on the bus
harness as follows.

(/)  White wire into hole 7.

[ ") Large yellow wire into hole 8.

(/) Push socket F onto chassis plug F so that the
label on the socket matches the label on the
chassis.

Set the chassis aside temporarily.

S PR ING
PART

CRIMP

Detail z-08
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HIGH VOLTAGE
BOTTOM SHIELD

Detail 2-7A

HIGH VOTTAGE ASSEMBLY

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

( ) T2: Refer to Detail 2-7 A and mount the flyback
transformer (#51.-754) and a 3-lug terminal
strip on the high voltage bottom shield. Use
three #4 lockwashers, and two 4-40 nuts.
NOTE: Two lockwashers should be installed
with the terminal strip. Position the transformer
and terminal strip as shown.

( ) Locate the following parts. You will use these
parts in the next five steps.

Quantity Description

7 4-40 x 5/16" screw
1 #4lockwasher
1 4-40 nut
1 Transistor insulator
1 Silicone grease
1 BU180A transistor (#417-894)
1 #4. plastic shoulder washer

Refer to Detail 2-7|_ for the next six steps.

(V ) 1. Openthesiliconegreasecontainerbymaking
a small cut in one side.

(J 2. Apply a thin coat of silicone grease on both
sides of the transistor insulator. Save the re-
maining silicone grease, it will be used later.

( ) 3. Position the transistor insulator onto the
metal side of the transistor so that the hole in
the insulator and the hole in the transistor
line up.

{,, ) 4. Q1: Insert the transistor leads into the lower
holes in terminal strip DA (do not solder).
Then position the transistor against the high
voltage bottom shield so that the mounting
holes line up. Reposition the terminal strip if
necessary. Be sure the insulator is positioned
so the metal side of the transistor can not
touch the high voltage bottom shield.

i"t S. Mount the transistor with a 4-4O x 5/16"
screw, a #4 plastic shoulder washer, a #4
lockwasher, and a 4-40 nut. Make sure the
plastic shoulder washer is inserted into the
hole in the transistor.

t,"4 O. Measure the resistance between the metal tab
on the transistor and the high voltage bottom
shield. You should obtain an infinity indica-
tion. If not, reverse your ohmmeter leads and
check again. If you still do not get an infinity
reading, recheck the transistor mountings to
remove the short circuit.
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Detail z-zB

( ;J""'Solder the transistor leads to the lower holes in
terminal stri_p DA.

( i.l-' Rz:Refer again to Detail 2-78 and,connect a 150
A, 712-watt (brown-green-brown) resistor to
terminal strip DA between lugs 1 [NS) and 3
tNS).

( ) Prepare the following wires.

1-Ll2' bare
2-314' bare
l-tlZ' bare
4' black stranded
7-712', white

( ,.1 Connect a7-112' bare wire between transformer
T2 lug 4 (S-1) and terminal strip DA lug 3 (NS).
Position this wire away from the other lugs.
This wire can touch the high voltage bottom
shield.

(i ') Connect a 2-3f4" bare wire between terminal
strip DA lug 3 (S-3) and the shield lug at DB
[NS). Position this wire away from the other
lugs. This wire can touch the high voltage bot-
tom shield.

t' t Connect a1.-'1.12'barewirebetweentransformer
T2 lug A (S-1) and the shield lug at DC (NS).
This wire can touch the high voltage bottom
shield.

( u/ Connect one end of the 4" black stranded wire
to the shield lug at DB (S-2). The other end of
this wire will be connected later.

( ,| Connect a 1-712" white wire between terminal
strip DA lug 2 (NS) and transformer T2 lug 3
(s-1).

( ) Cut the positive (+) marked lead of the 500 g,F
electrolytic capacitor to 7-314' and the other
lead to 3/4". Then place 1" of sleeving over the
positive (+) marked lead.

NOTE: When you install the positive (+) marked lead
of this capacitor in the next step, insert the lead
through the lug and then make a 714" loop in the lead.
Solder the lead to the lug but do not get solder in the
loop (see the inset drawing on Pictorial 2-7). Be sure
this lead does not touch the high voltage bottom
shield.

(VY CS: Connect the positive (+) marked lead of the
500 g,F electrolytic capacitor to transformer T2
lug 1 (S-1) and the other lead to the shield lug at
DC (S-2).

( I ) Locate the large rubber grommet and make a cut
in one side. Then position the grommetonto the
high voltage lead coming from flyback trans-
former T2.

( I ) Position the large rubber grommet into the cut-
out in the high voltage top shield at DD so that
the cut part is outward.

( .4 Install the high voltage top shield to the bottom
shield with three 6-32 x 3/8" hex head self-
tapping screws, with a #6 solder lug at hole DE.
Position the solder lug as shown.

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

(:,1 Connect the black wire coming from the high
voltage assembly lug DB to the upper hole in
solder lug BE on the chassis (S-1). Be careful not
to melt the insulation on any of the nearby

,mires.

( v ) Mount the high voltage assembly to the chassis
with a 6-32 x 3/8" hex head self-tapping screw
from under the chassis and two 6-32 x 714'
black screws through the rear panel. Be sure no
wires are pinched between the high voltage as-

/embly and the chassis.

( 4 Remove the paper backing from the high vol-
tage label and press the label on the high vol-
tage top shield. Be sure you do not cover the
ventilation holes.
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Refer to Pictorial 2-9 (Il lustration Booklet, page 12) for
the following steps.

Connect the wires coming from BO#13 of the main
]r_a11ess to the high voltage assembly as follows.
NOTE: Position the harness as shown.

f [4 Large brown wire to transformer T2 lug 5 tS-1).
Make sure the wire does not touch the bare wire

,.connected 
to lug 4.

( , ') Large violet wire to terminal strip DA lug 1
(s-2).

( 6 Large yellow wire to terminal strip DA lug 2
(s-2t .

( /) Both medium red wires to transformer T2 lug 1
(S-2). Solder the wires to the loop made by the
capacitor lead.

Refer to Pictorial 2-10 and Detail 2_lOAfor the follow_
ing steps.

NOTE: In the following steps, be very careful that you
do not damage the paper cone of the speaker.

( ) Locate the speaker and position it as shown.

o
o
o

c
o
o

CH,{SSIS WIRING CONTINUED

(y) C1: Instal l  the 12,000 p,F electrolyt ic capacitor
in the capacitor mounting clamp at C1. posi t ion
the capacitor so that the positive (* marked or
color dot lug) is toward power transformer T1.
Then tighten the clamp screw to hold the
capacitor and the capacitor mounting clamp
hardware in the chassis.

Connect the black and red wires coming from socket
S102 of the main harness to capacitor C1 as follows:

( r ) Medium red wire to the positive marked (+ or
color dot)  lug (S-1).

( ,) Medium black wire to the unmarked lug (NS).

t ) Connect the medium black wire from BO#16 of
the main harness to capacitor C1 unmarked lus
(s-21.

llltll
l l l l I
llllll
llllil
UUU

PICTORIAL 2.IO



TRIM TO MATCH
REAR

OF S PEA KER

D1: Connect the lead from the banded end of a
1N4149 diode (#56-56) to the posi t ive marked
(+ or color dot) lug of the speaker (NS). Connect
the other diode lead to the unmarked lug of the
speaker (NS). Position the diode up L/8" off the
speaker.

Connect the red wire coming from BO#12 to the
positive marked (+ or color dot) lug of the
speaker (S-2).

Connect the gray wire coming from BO#72 to
the unmarked speaker lug (S-2).

Locate the thin foam tape and cut a 3/4" length.
Then remove the protective paper backing from
one side of the foam tape and press the tape to
the back of the speaker. Then trim off the cor-
ners to match the back of the speaker.

Remove the protective paper backing from the
other side ofthe foam tape and press the speaker
into recess CR provided in the left side panel.

Detail z-roA

Refer to Pictorial 2-1,7 for the following steps.

(/l Locate the yellow wire and cut it in half. Then
prepare both ends of each wire.

( rt Crimp and solder an alligator clip to both ends
of each yellow wire.

These yellow clip leads wil l be used later. Lay them
aside.

3/4. .  LENGTH
FOAM IA PE

OSII IVE MARKFD(+ OR
COTOR DOT) LUG

RTD

( )

( . , )

( ' )

(  r )

( / )

CRIMP AND
SOLDTR

ALLIGATOR
CL I  P

PICTORIAL 2.1.1.
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PICTORIAL 2.72

Refer to Pictorial z-tz for the following steps.

( Cl Locate the 8-wire cable and cut a 4" length, Save
the remaining length of this cable.

( L.)'' Carefully remove the outer insulation from the
4" cable. Save the brown, yellow, green, blue,
and white wires for use in the following steps.
Discard the remaining wires, as they will not be
used.

( , ) Prepare the ends of each wire. Then crimp and
solder a small spring connector onto both ends
of each wire.

Push one end of each wire into a S-connector socket
shell as follows. Be sure to install the spring part of
each clip away from the slotted side of the socket
shel l .

(' ) Brown wire in hole 1.

( ,.) White wire in hole 2.

t ) Blue wire in hole 3.

( ' ) Yellow wire in hole 4.

( I ) Green wire in hole 5.

( \A Mark this connector socket "5501" and mark a
number "1" at the hole with the brown wire.

Install the other end of each wire into a 5-connector
shell as follows. NOTE: The wires are not in the same
order on this end of the cable.

( '  )  Brown wire in hole 1.

(  ' )  Yel low wire in hole 2.

(" ) Green wire in hole 3.

(,. ) Blue wire in hole 4.

( ,) White wire in hole 5.

( ul Mark this connector socket "S7o2" and mark a
number "7" al the hole with the brown wire.
This cable will be used later; set it aside.

This completes the initial assembly and wiring of the
chassis. Set the chassis aside and proceed to the
"Power Supply Circuit Board." The parts that are left
over at this time will be used later.
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POWER STJPPTY CIRCUIT BOARD

PARTS LIST

Unpack the pack marked #1 and check each part
against the following Parts List. The key numbers
correspond to the numbers on the Power Supply Cir-
cuit Board Parts Pictorial (Illustration Booklet, Page
13). Any part that is packaged in an individual en-
velope with a part number on it should be placed back
in the envelope after it is identified until it is called
for in a step.



PARTS

Resistors will be called out by their resistance value
in O (ohms), kO (kilohms), orMO (megohms). Certain
types of resistors will have the value printed on the
body, while others will be identified by a color code.
The colors of the bands and the value will be given in
the steps, therefore the following color code is given
for information only.

EXAMPLES:

BROWN 1

--- GREEN 5

\ 
onnruee 1,ooo
SILVER +1Oo/"

x 1,000 :  15,000 o (15,000 oHMS),
or "15 kO"

ORANGE 3

BLACK O

#
1-WATT

#
2-WATT

15

REs'sroR"o'o%l:fffr)'

EXAMPLES:

151K :  15 x 10 :  150 PF
759 = 75 x O.7 :  7.5 pF

NOTE: The letter "R" may be used at times to signify a
decimal point; as in: 2R2 : 2.2 (pF or pF).

GREEN

GOLD

100,000
+ 5o/o

30 x 100,000 : 3,000,000 O (or3 MO)
3MO:3MEGOHMS

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 following man-
ner:

First digit of
capacitor's value: 1

Second digit of
capacitor's value: 5

Multiplier: Multiply the
first & second digits by
the proper value from the
Multiplier Chart.

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

COLOR lst DIGIT 2nd DIGIT MULTIPLY BY

MULTIPLIER IOTERANCE OF CAPACITOR

FOR THE
NUMBER:

MU LT I PLY
8Y:

l0pF 0R
LESS

LETTER OVE R
l0pF

0 I rn lpF B

I l0 t0.25pF C
2 100 i0. D
3 I  000 1l.0pF F +l %

10,000 i2.0pF c !2"10

5 100, 000 ri !31"

!5%

I 0.01 K t t'0 l"

9 0.1 M !201o

*DuPont Registered Trademark



KEY HEATH
No. Part No.

1/4-Watt

A1 6-470-12 1
A1 6-621-12 1
A1 6-222-12 'l

A1 6-392-12 1
A1 6-103-12 1

Other Resistors

M 1-15-1

A3 3-2-2

CAPACITORS

81 25-200 1
31 25-221 3

82 25-180 2
83 25-818 1

DIODES

c1 56-56
c1 57-27

cl 57-42 4 3Al

OTY. DESCRIPTION

47 O (yellow-violet-black)
620 O (blue-red-brown)
2200 A (red-red-red)
3900 O (orange-white-red)
10 kO (brown-black-orange)

1 47 A, 10olo, 1-watt (yellow-
violet-black)

1 .33 O, 2-watt (orange-
orange-silver)

.68 p.F tantalum
2.2 g.F tantalum

2.2 pF tantalum (tubular)
500 pF electrolytic

' |  1N4149
8 1N2071

CIRCUIT
Comp. No.

RESISTORS

Af f resistors ara 5o/o (fourth band gold) unless designated 10%
(fourth band silver).

R101
R104
R106
R103
R105

R107

R102

c104
cl01, c l02,
c107
c103, c106
c105

D113
D105, D106,
D107, D108,
D109, D110,
D111, D112
D101, D102,
D103, D104

TRANSISTORS - INTEGRATED CIRCUITS
(lG's)

NOTE: Transistors and integrated circuits are marked lor iden-
tification in one of the following four ways:

1. Part number.

@ 
t"n"tu

KEY
No.

D1 417-819 1
D2 417-899 1
D3 442-609 1
D4 442-644 1
D5 442-il 2
D6 442-618 1

HARDWARE

E1 250-381 2
E2 250-26 2
E3 250-1173 2
E4 252-3 4
E5 2U-1 6
E6 255-74 2
E7 255-77 2

MJE171 transistor
M12955 transistor
78M20 tC
78L12 tC
7805 tC
UA7gMGT2C IC

6-32 x 318" black screw
6-32 x 5/8" screw
6-32 x 7/8'screw

6-32 nut
#6 lockwasher
1/16' long spacer
7/16" long spacer

3-connector socket shell
Small spring connector
(2-extra)

2-pin plug
12-pin plug
Transistor socket

Transistor insulator
Transistor cap

Q102
Q101
tc103
1c104
lc101, tc102
1c105

CIRCUIT
Comp. No.

P103
P101. P102

HEATH QTY. DESCRIPTION
Part No.

Transistors - Integrated Circuits (cont'd')

2. Type number. (On integrated circuits, this refers
only to the numbers and letters listed. Any addi-
tional letters or numbers on an lC are not signifi-
cant.)

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

listed.

SHELL _ CONNECTOR - PLUGS - SOCKET

F1 432-865 2
F2 432-866 8

F3 432-943 1
F4 432-967 2
F5 434-189 1

MISCELLANEOUS

G1 75-140 1
G2 75-88 1

PARTS FROM FINAL PACK

85-1957-2 1
G3 215-621 1

Power supply circuit board
Transistor heat sink
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ASSEMBTY NOTES

ASSEMBLY

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when you
are instructed to do so.

SOLDERING

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 retinned.

Do not create solder bridges between adjacent
circuit board foils. A solder bridge usually oc-
curs when you use too much solder and then
drag the soldering iron across the board when
you remove it from the connection. Always use

just 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 between connections. The excess sol-
der will run onto the tip of the soldering iron,
and this will remove the solder bridge. See the
drawing below. You can also place the desolder-
ing wick (braid) on a solder bridge. Then heat
the wick with the soldering iron and the wick
will soak up the excess solder. If you suspect a
solder bridge exists, but are not sure, compare
the foil side of the circuit board with the "X-Rav
View" of that circuit board.

I .

2.

7.

2.

o/-h'J8tHi'
SOLDER
BR IDGE

T I  P OF



A GOOD SOLDER CONNECTION

SOLDER FLOII /S OUTWARD
AND GRAOUALLY ELtNDS
WIIH THE FOIL AND
THE LEAD

t '

, . ,5OLDIRING'.-  rRoN
POSITIONIO

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

i_the lead ag,trlgl- _ _ _l
POOR SOLDER CONNECTIONS
l - -  

- -

F0 |

SOLDTR DOIS NOT FLOW
ONTO LEAD. A DARK ROSIN
EIAD SURROUNOS AND IN.
SUTATTS THE LIAD FROM
IHI CONNTCT I  ON

FOIL

,ar' , 
". /  , ,  SOLDTRING

"\rol ,*r l t*roI  NCORRICILY

SOtDtR APPTARS
I NWAR O AN D 5I1
0f THt t0t  L.

TO
ON

FLOW
TOP

, ' " i  .  "sotorntncz , 'a--  lRoN
ROSIN

/  
. -  r r \vrr

/  P0SlTloNtD

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

i  connection.
l - -

SOLDER
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 all r ight 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.  I f  a solder br idge should develop, turn the
circuit board foil-side-down and heat the solder be-
tween connections. The excess solder wil l run onto
the tip of the soldering iron, and this wil l remove the
solder bridge. NOTE: The foil side of most circuit
boards has a coat ing on i t  cal led "solder resist ."  This
is a protective insulation to help prevent solder
br idges.

INCORRICTTY

ROSIN

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

i:t'

J

BRIDGES

A

SOLDER
BRIDGE

Y
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STEP.BY.STEP ASSEMBLY

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

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

NOTE: When you install a compo-
nent that has its value printed on it,
posit ion the value marking up, so i t
can be easily read. Diodes should be
mounted with their type or part
number up, if possible.

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

- - : -  r r  l -

f f i f f  **r
"1-r " F--a- ll
qj /  \  - -a- l l
/  \  /  - -a- l l
/'. Y/ -"- ll
an} l l- -  r -  t l------E tl

- : -  t l

(y')  R106: Hold a 2200 O (red-red-
red) resistor by the body as
shown and bend the leads
straight down.

Push the leads through the
holes at the proper location on
the circuit board. Resistors can
be positioned either way.

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

PICTORIAT 3-1

Solder the resistor leads to the
circuit board as follows:

1.  Push the solder ing i ron
tip against both the lead
and the circuit board foil.
Heat both for two or three
seconds.

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

3. As the solder begins to
melt,  al low it  to f low
around the connection.
Then remove the solder
and the iron and let the
connection cool.

SOLDERING

COM PONINl

CIRCUIT BOARD

SOLDERING

SOLDER

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

[ ) Check each connection. Com-
pare it to the illustrations on
Page37. After you have checked
the solder connections, proceed
with the assembly on Page 39.
Use the same soldering proce-
dure for  each connect ion.
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NOTE: When you install a diode, al-
ways match the band on the diode
with the band mark on the circuit
board. See Detail 3-2A. THE CIR-
CUITRY WILL NOT WORK PROP.
ERLY IF A DIODE IS INSTALLED
BACKWARDS. Grip the diode leads
between the body of the diode and
the bend when you bend the leads to
prevent diode damage.

BANDE
EN

LONG -NOSE
PLIERS

SOLID
EODY

uo;o-:-:roro*-
END \  /END

GLASS
BODY

If  your diode has a sol id body, the
band is c lear ly def ined. I fyour diode
has a glass body, do not mistake the
colored end inside the diode for the
banded end. Look for a band painted
on the outside of  the glass.

NOTE: Make sure you have installed
the f i rst  resistor in Pictor ia l  3-1.

[  y ' l  R105: 10 kO Ibrown-black-

(11 Rtor:  a7 O Iyel low-violet-

( Vl R103: 39oo O Iorange-white-

R104: 620 O fblue-red-brown).

Solder the leads to the fo i l  and

cut of f  the excess lead lensths.

Instal l  1N2071 diodes [#57-27) at  the
fol lowing eight locat ions.

I tzJ D10s (  , ]  D10s
yD1.o6 t,.| D11o
c\ D1.o7 ( ,YDttt
r)'D108 ( /Dtrz

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

r i lP0nl i l t :  i l t t  BtxDtD i l | l  0f  Dt0Dts ct l
Br t tnr tD tx I  rurBtn 0r | r tvs.

BttDt| |  i lD

Detail g-ZA

PICTORIAL 3.2
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[ ' "  )  IC10s: UATeMGT2C IC (#q+z-

618).  Match the index mark on
the IC with the index mark on
the circui t  board.  Push the IC
pins into their  holes in the
board.  Bend the pins s l ight ly to
hold the IC in place. Then solder
the pins to the fo i l .

NOTE: When you instal l  a tubular
tantalum capaci tor ,  match the
marked [+ or colored.) end on the
capacitor with the posit ive (+) mark
on the circuit  board.

rIryiw-:: -..
-D-rq|-m- -  - l

C7O6: 2.2 pF tubular tantalum.

t i  ) nroz' 47 A, rwatt fyellow-
.v io let-black).NOTE: When you instal l  a tantalum

capaci tor ,  match the posi t ive [+)
mark,  or  color dot on the capaci tor
wi th the posi t ive [+) mark on the
board.

POSITIVE (+)

I\1A R K

'sb?lA''^\q,
#i&"

P0slTlvt  1+)

)  IC104: 7qL' tz IC (#442-644).

Line up the f lat  on the IC with
the f lat  on the c i rcui t  board out-
l ine.  Insert  the leads of  the IC
into their  correct  holes,  which
are indicated by OUT, ground
(* ) ,  and IN. Posi t ion the bottom
of the IC 1l+" above the board.
Then solder the leads to the fo i l
and cut of f  the excess lead
leneths.

t 6J' 
Croz, 2.2 pF tantalum

(  tA Cto+:.68 pF tantalum

(V) Cror:  2.2 pF tubular tantalum.

(V R102: .33 O., 2-watt (orange-
orange-sl lverJ.

( l f  Solder the leads to the foi l  and
cut off  the excess lead leneths.

Instal l  3A1 d\odes (# 57 -42) at  the fo l -
lowing four locat ions.  Posi t ion the
body of  each diode 1/4" above the
board.

t0D1o1 [)D103
( ) Droz ( i) D1o4

{  )  Solder the leads to the fo i l  and
'  cut  of f  the excess lead leneths.

PICTORIAL
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NOTES:
1. Solder the pins or leads of

each part as it is installed.
Then cut off any excess lead
lengths.

2. When you install a plug, posi-
tion the lip ofthe plug over the
narrow space in the plug out-
line on the circuit board. In-
sert the plug pins all the way
into the holes and solder the
pins to the foil.

S P A c E ...\.\ *:i:j'.tl i

- i -  r r  f -
P103: 2-pin plug.

(t i prc2,12-pin plug

---ra / \ --G-/ \.o \ / --fr-
+ l-r,/ --[-
+.+
o __J----------t_

(  *) 'P101: 12-pin plug.

IC103: 78M20 IC (#442-609).
Position the metal side of the IC
as shown. Insert the OUT,
ground (f), and IN leads in
their correct holes in the circuit
board. Position the IC 1/4" above

(t , / )  Q1o2: MJE171 transistor
(#477-875). Position the metal
side of the transistor as shown.
Insert  the B, C, and E leads into
their correct holes in the circuit
board. Position the bottom of
the transistor 1/4" above the

MEIAL

\ y' Turn the circuit board over and
" posit ion i t  foi l  side up as shown.

NOTE: In the next step, keep the diode
leads as short  as possible and make
sure the leads do not touch anv other
foi ls,or connect ions.

D113: 1N4149 diode (#56-56).

Solder the leads to the two indi-
cated foi ls.  Be sure to posi t ion the
banded end as shown. There are
no holes in the circuit board for
the leads. Solder the leads di-
rect ly to the fo i l .

NOTE: When you install the following
transistor socket, insert the pins into
their holes in the circuit board and
push the socket down as far as possi-
ble. Note the wide space between the
socket holes. Keep the socket parallel
to the circuit board. W IDE

SPACE

SOLDER

....,ii'i.''::::::;;::;i:'":':::::-::''::. iii":ii::l:il'iii':i:iil
i ii:i'..:i::i:::::::: ( F0 | L S I D E) ii,';"',,
i t-,it - :iii ....;.;.;.;:;:;:;:;:::::. ".:. :i:i;i: iil iri 

' ' 
Ii 't,i 

- iii .:,:;::;:::::i:i:ii:;..."r'. ::::;::iii ii!
ii ,i'......". .'. ',' ':ii:i;i:ii:B AN D ED"';:;:;:;:fi, 

rhJr,,jiio' ,.!,!!,,,?,,\,,.
;i;;.:i ':;::#t*
ii::ll;';,,w l DE ;,

S PA C E.f /  ^O
r" ' .  ' r l .1111111'::;.::::::..':'.::;:::::;:::::

ffiiriri
rrfifiiiiriiii

Transistor socket.

Set the circuit board aside temr:orarilv.PICTORIAL 3-4
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SOLDER

PICTORIAL 3.5

Refer to Pictorial 3-5 for the following steps.

( ) Locate the remaining B-wire cable and cut it to
3_1.12,,.

(.,, ) Carefully remove the outer insulation from the
3-'1,12'piece of 8-wire cable. Be careful not to cut
the insulation on the wires.

(",,) Discard the yellow and white wires.

(- ) Remove 718' of insulation from only one end of
the blue and green wires. Twist the fine wire
strands and melt a small amount of solder on
the exposed fine strands of these two wires.

( ) Refer to Detail 3-5A and install a small spring
connector on the prepared end of the blue and
green wires. Set these wires aside temporarily.

( ' ) Remove 3/8' of insulation from only one end of
the brown, red, black, and orange wires. Twist
the fine wire strands and melt a small amount of
solder to the exposed strands of these four
wires.

)  AND SOLDER

CRIMP OVtR
INSULATION

Detail 3-58

( ) Refer to Detail 3-5B and install a small spring
connector on the prepared end of the brown,
red, black, and orange wires. NOTE: Leave L/8"
of bare wire behind the spring connector.

( A Position a 3-connector socket shell as shown in
Part A of Pictorial 3-5. Then insert the connec-
tor end of the orange and black wires into the
indicated holes in the housins.

(- ) Straighten the leads of two 2.2 p.F tantalum
capacitors. Cut the leads of both capacitors to
114'.

( u ) C101: Connecta2.2 pF tantalum capacitor with
its positive [* or color dot) lead to the orange
wire and the other capacitor lead to the black
wire of the prepared socket. Solder both con-
nections. Be sure the capacitor leads do not
touch each other.

( u]) Install the connector end of the green wire into
the remaining hole in this connector housing.

t- ) Position a 3-connector socket shell as shown in
Part B ofPictorial 3-5. Then insert the connector
end of the red and brown wires into the indi-
cated holes in the housing.

(J) C7O2: Connect the other 2.2 pF tantalum
capacitor with its positive (a or color dot) lead
to the red wire and the other capacitor lead to
the brown wire of the prepared socket. Solder
both connections. Be sure the capacitor leads do
not touch each other.

i
(J ) Install the connector end of the blue wire in the

remaining hole in this connector housing.

GRN

Detail 3-5A
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Detail 3-6A

Refer to Pictorial 3-6 (Il lustration Booklet, Page 13) for
the following steps.

I

( t I Twist together the wires of either connector. If
necessary, cut the wire ends even with the
shortest wire so all these wires are the same
length. Remove 714" of insulation from each
wire end. Twist the fine wires and melt a small
amount of solder on the exposed end of each
wire.

(l ) In the same manner, prepare the wires of the
' remaining connector.

Install the wires of the connector with the green wire
into the power supply circuit board holes at location
IC101. Solder each wire as it is installed and cut off
the excess lead lengths.

/
(1,/)r,Crutn wire to hole OUT.
( vJ Black wire to hole * (ground).
( / Orange wire to hole IN.

In the same manner, connect the wires of the socket
with the blue wire into the holes at IC102 in the power
supply board as follows:

( i/ C105: Refer to Detail 3-6A and install the 500 g,F
electrolytic capacitor at location C105 on the
power supply circuit board. Be sure to install
the positive (+) lead into the positive (+) hole
in the circuit board. Solder the leads to the foil
and cut off the excess lead lengths.

f), Bfue wire to hole OUT.
y'),,Brown wire to hole * (ground).
a/ ned wire to hole IN.

CIRCUIT BOARD VISUAL CHECK

It is important that the following checkout procedure
be done after the circuit board is completed.

Carefully inspect the foil side of the circuit board for
the following most commonly made errors.

t ) Unsoldered connections.

( ) Poor solder connections.

( ) Solder bridges between foil patterns. NOTE: If
you suspect a solder bridge, check the foil on
the circuit board against the foil pattern shown
in the X-Ray View section of the Operation
Manual.

( ) Protruding leads which could touch together.

When you make the following visual checks, refer to
the Pictorial where the part was installed and check it
against the installation instructions.

( ) Check the diodes for proper installation.

( ) Check the transistors for proper installation.

( ) Check the integrated circuits for proper type
and installation.

()

()

()

Check the electrolytic and tantalum capacitors
for the correct position of the positive (+) end.

Check the plugs for proper installation.

Set the circuit board aside temporarily.
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#6 LOCKWASHER

FISH PAPER

rct0l-  tc l02

PICTORIAL 3.7

Refer to Pictorial 3-7 for the following steps.

( , ) Locate the two 7805 integrated circuit s (#442-
54) and the remaining silicone grease. Apply a
thin layer of silicone grease to the metal side of
each of these IC's. Save the remaining silicone
grease for use later,

( 4 IC101: Refer to Detail 3-ZA and mount one of
these 7805 (#442-54) IC's metal side down at
location IC101 on the transistor heat sink. Use a
6-32 x 3/8'black screw, #6 lockwasher, and a
6-32 nut.

( ,,) IC102: In the same manner, mount the other
7805 (#442-54) IC metal side down at location
lC1O2 on the heat sink.

(  )  Locatethe4-L1Z, x6,,pieceoff ishpaperandcut
it to 4-L12" x 5,,. Save this large piece for use
later. The 7u x 4-'l,l2,,piece will be used in the
next step.

( ) Cut two 314' x 3/4" pieces from the 1" x 4-1.12,,
piece of fish paper. The remaining piece of this
fish paper will not be used.

t . ) Remove the paper backing from one piece of
fish paper and press the fish paper in place on
the heat sink next to IC101, Push the indicated
edge under the IC pins and against the IC as
shown.

Deta. 3-7A $ '"t'''l*,,,

(/) In the same manner, install the other piece of
fish paper on the heat sink at IC102.

Refer to Pictorial 3-8 for the following steps.

( I Plug the IC101 connector (with orange wire)
coming from the power supply circuit board
onto the pins of IC10L on the heat sink. Be sure

_ the slots in the connector are up as shown.

( {./) Bend the body of the capacitor on this connec-
tor down against the connector leads.

L
( t) In the same manner, install the IC102 connector

onto the pins of IC102 and bend its capacitor
down against the connector leads.

NOTE: When you mount the circuit board on the heat
sink in the next step, the shoulders on transistor sock-
et Q101 must fit into their holes in the heat sink. If
necessary, twist the transistor socket as needed to get
a proper fit into the heat sink.

- r ' .(1,') Mount the power supply circuit board on the
' heat sink with 6-32 x 7/6" screws,711.6" long

spacers, #6 lockwashers, and 6-32 nuts.

( ) Apply a thin layer of silicone grease to both
sides of the transistor insulator.
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PICTORIAL 3.8

TRANSISTOR INSULATOR

WIDE SPACE

MI2955 TRA NS I  STOR

TRANSISTOR CAP

r /16" 5 PACTR

-)2 x 518" SCREW

, V{ Oror,Mount the Ml-zgss transistor (# 477 -Bss)
at location Q101 on the heat sink. Position the
wide space of the transistor properly and push

Vplace the transistor insulator on the MI-2955
transistor (#477-899). Note the wide space be-
tween the insulator holes and the wide space
between the transistor pins and one of its holes.

the transistor pins into its socket on the power

, supply circuit board.
/

M t Install the transistor cap on Q101 with 6-32 x
5/8" screws and tho" long spacers. Securely
tighten the screws so the spacers are tight
against the transistor. This is necessary for a
good electrical contact.

tc l0 l

SLOTS
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POWER SUPPLY CHECKOUT

NOTE: The checkout procedure that follows is de-
signed to help protect your investment by making
sure that your unit is properly wired and will not be
damaged when power is applied. These resistance
measurements are very important. If you do not have,
or can not obtain an ohmmeter, proceed to the steps
following the Possible Area of Trouble chart on Page
47.

If you do not obtain the correct meter indication in
any step, refer to the following "Possible Area of
Trouble" column and also the "In Case of Difficulty
secton in the Operation Manual. Correct a problem
before you proceed to the next step.

PRIMARY WIRING TESTS

Refer to Pictorial 3-9 for the following steps.

( rJ Set your ohmmeter range switch to xt0.

---\:

3ffi

[ , J Connect the negative ohmmeter lead to the
chassis panel.

( {,'I Set the AC POWER [PWR) switch on the rear
panel to OFF.

( ,' ) Connect the positive ohmmeter lead to first one
and then the other flat prong of the line cord
plug. The ohmmeter should indicate INFINITE.

M) Connnect the positive meter lead to the round
prong on the line cord plug. The meter should
i4dicate "0" resistance.

( y)' Connect the negative ohmmeter lead to one flat
prong and the positive ohmmeter lead to the
other flat prong of the line cord plug. The ohm-
meter should indicate INFINITE.

! t  n lAL
t/a

P AR t'tL''o
t10

AC POWER
SWITCH

LINT CORD
PLUG

PICTORIAL 3.9
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With the ohmmeter leads still connected to the
line cord plug prongs, move the AC POWER
switch on the rear panel to the ON position. The
ohmmeter should indicate approximately six
ohms.

Disconnect the ohmmeter leads and place the
AC POWER switch in the OFF position.

POSSIBLE AREA OF TROUBLE

1.. Fuseholder (fuse not installed).

2. Terminal strip AR (wiring error).

3. AC PWR switch (wires connected to wrong
lugs).

4. Ohmmeter is connected to round prong in place
of the flat prong on the line cord plug.

PICTORIAL 3.10

Refer to Pictorial 3-10 for the following steps.

t ) Position the chassis bottom-side up.

Page 47

Detail 3-1oA
RFMOVE PROTECTI VE

BACKING PAPER FROM
UNDTR THI S AREA ONLY

Refer to Detail 3-10A for the next two steps.

7.

2.

t )

( )

Locate the "saved 4 1,12" x 5" piece of fish
paper.

Score the gray or black si le of the fish paper
with a knife or pointed object. Be careful
that you do not cut through the paper. Then
fold the paper as shown and remove the
protective backing paper from the narrow
section.

Refer to Pictorial 3-10 for the following steps.

( ) Place the fish paper into the chassis under the
chassis flange as shown. Press the narrow tab
against the chassis to hold it in place.

( ) Set the chassis aside and locate the power sup-
ply circuit board.

*o*o\-=--]

GRAY OR
BLACK SIDE

r /s{r /2F

FLANGE FLANGE

% 3/o 'l
5/A a /A
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The following example
checkout charts that will
assemblv.

is an explanation of the
follow each circuit board

These columns tel l
where to connect the
meter leads.

flry
I Vo,r. meter selector and IIW

\

\

\

\

This column shows the
meter reading you
should obtain.

If you do not get the cor-
rect reading, this means
that D101 (in this case)
could be incorrectly in-
stalled or faulty, or a
component associated
with D101 could be in-
correctly installed or
faultv.

NEGATIVE
LEAD TO:

POSITtVE
LEAD TO:

SELECTOR - RANGE METER
READING

POSSIBLE AREA OF TROUBLE

P102-5
(plug P102,
pin 5)

P102-6
(plug P102,
pin 6)

OHMS Rx 1000 | trurtrure D101.

I 
?tP

efN
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NOTE: The positive power source in your ohmmeter
could be connected to either meter lead. Therefore, if
you do not obtain the correct indication in any of the
resistance measurements, teverse your meter leads
and make the measurement again. If you obtain the
correct meter indication this way, make the rest of the
resistance measurements with your leads connected
in this manner.

Pl02- l
Pt02 -2
Pl02-3

Pl02-5
Pl02-6

t02-4

I02-8

0I-9
0l-r0
OI-I I

PICTORIAL 3.11

RESISTANCE MEASUREMENTS TPIOI

Refer to Pictorial 3-11 for the following steps.

Make the following resistance measurements on the power supply circuit board. NOTE: The shaded boxes

indicate plug P102 while the unshaded boxes indicate plug P101.

Allow the meter time to stop moving before you read it.

( )

NEGATIVE
LEAD TO:

POSITIVE
LEAD TO:

SELECTOR - RANGE METER
INDICATION

POSSIBLE AREA OF TROUBLE

ru
,ru

OHMS - Rx 1000 INFINITE D101, D102, Dl03, D104

OHMS - Rx1000 INFINITE D105, D106, D107, D108

OHMS _ RX 1OOO
GREATER
THAN 1OO KO D109, D110, D111, Dl12

P101-6 P101-1 oHMS - Rx 1000 GREATER
THAN 1OOO O

|c101

P101-6 P101-4 OHMS - Rx1000 GREATER
THAN 1OOO O

tc't02

P101-6 P101-9 OHMS _RX1OOO GREATER
THAN 1OOO O

|c105, c107

P101-6 P't01-10 OHMS - Rx 1000 GREATER
THAN 1OOO O

rc104

P101-6 P101-1 1 OHMS - Rx1000 GREATER
THAN 1OOO O

Q101, tcl03, |c104, c104

P101-6 OHMS _ RX 1OK GREATER
THAN 1OO KO

0101,-Q102, METER RANGE SWITCH NOT
CORRECTLY SET.

P101-6 TP101 OHMS - Rx1000 GREATER
THAN 1OOO O

tc ' r01, rc l02, c101, c102

P101-6 TP102 OHMS _ RX 1OO GREATER
THAN 5OO O

tc105, c105, c106

( )

( )

( )

t ,

( )

( ,

( )

( )

( )

( )

,r.il.11 _c_ +
-rl-., rfr -[-

o
o

o

o
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LARGE
RED

POWER SUPPLY CIRCUIT BOARD
INSTALLATION

Refer to Pictorial 3-12 for the following steps.

( ' )' Slide the power supply circuit board and heat
sink assembly down into the chassis as shown.
Note that plug P101 is toward the left side
panel.

NOTE: The following harness sockets can be incor-
rectly connected to the circuit board plugs one pin off
(example: pin 1 in the socket can be connected to pin
2 on the plug). This situation can damage compo-
nents on the circuit board when power is applied.
Therefore, it is important to make sure each socket is
properly installed.

( ), Push connector socket 5101 (from the main
harness) onto plug P101 on the power supply
circuit board so number " 1" on the socket (large
red wire) matches pin 1 on the board.

6},1;1'--il';;-

6-32 x 318"
BLACK SCREW

@

P 102

BLK

( ) Push connector socket 5102 (from the main
harness) onto plug P102 on the power supply
circuit board so the number "7" ort the socket
(black wire) matches pin 7 on the circuit board.

t ) Push connector socket 5102 (coming from the
power transformer) onto plug P1O2 on the
power supply circuit board so the number "1."
on the socket (the green transformer lead)
matches pin 1 on the circuit board. NOTE: Pins
1 and 2 of plug P103 (directly above plug P102)
on the power supply circuit board should not
have anything connected to them.

f / t Secure the heat sink to the rear panel with 6-32
x 114" black screws in the two top holes and
6-32 x 3/8' black screws in the two bottom
holes. Start all four screws before you tighten
any of them.

N
--t=---- Ll--

f1t>/

i-|l-lr,/
s t 02

o
P

" l
tl
;
4

A

:
s 102

PICTORIAL 3.'],2



t ) Set the AC POWER switch on the rear panel to
OFF.

WARNING: When the line cord is connected to an AC
outlet, dangerous AC voltage is present in the area
under the fish paper on the underside of the chassis
(see Detail 3-l2A in the Illustration Booklet). Do not
make contact with this area while the line cord is
connected to an AC outlet or you will receive a
hazardous electrical shock.

( ) Connect the line cord plug to an AC outlet.

When you are instructed to connect a meter lead
to the chassis, connect the lead to the solder lug
on top of the high voltage assembly.

When you are instructed to make a measure-
ment on a circuit board plug pin, insert the
meter probe into the back of the harness socket
that is connected to that plug and make contact
with the spring clip that corresponds to the plug
pin indicated (see Detail 3-1.28).

NOTES:

1..

2.

NOTE: Your voltage indications in the following steps will depend upon the accuracy of your meter. They should
be close to the indication in the "Meter Reading" column ('r1O./").

( ) Set the AC POWER switch to ON.

Make the following voltage measurements on the power supply circuit board.

()

NEGATIVE
LEAD TO:

POSITtVE
LEAD TO:

SELECTOR _ RANGE METER
INDICATION

POSSIBLE AREA OF TROUBLE

CHASSIS P101-1 DC + 15V 5V Ic101, D101, D102, D103, D104, C101, T1.

cHASSTS P101-4 DC +' t5V 5V |c102, c102

CHASSIS P101-10 DC + 1sV 't2v tc103, tc104. c104

CHASSIS P101-1 1 DC + 50V 26V Q101, Q102. tC103

CHASSIS DC + 50V 40v D105, D106, D107, D108, T1

NOTE: lf you do not have the DC- function on your meter, interchange the meter leads in the next measurement.

CHASSIS P101-9 DC- 15V -12V D109, D1 10, D111, D1'r2,
|c105, c105, c106, c107

( )

( )

( )

( )

( )

( ) Set the AC PWR switch to OFF and disconnect the line cord.

This completes the power supply checkout. Set the chassis aside and proceed to the "Character Generator Circuit
board."
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CHARACTER GENERATOR
CIRCUIT BOARD

PARTS LIST

Unpack the pack marked #2 and check each part
against the following Parts List. The key numbers
correspond to the numbers on the Character
Generator Circuit Board Parts Pictorial (Illustration
Booklet, Page 15). Any part that is packaged in an
individual envelope with a part number on it should
be placed back in the envelope after it is identified
until it is called for in a step,

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

RESISTORS

Aff resistors are 5/" (fourth band gold).

1/4-Watt

A1 6-271-12 1 270 O (red-violet-brown) R203
Al 6-122-12 1 1200 O (brown-red-red) R205
41 6-222-12 3 2200 O (red-red-red\ R207, R212,

R213
Al 6-472-12 6 4700 O (yellow-violet-red) R202, R206,

R208, R209,
R211, R214

A1 6-103-12 1 10 kO (brown-black-orange) R201
A1 6-105-'12 1 1 MO (brown-black-green) R2O4

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

CAPACITORS

Bl 20-173 1 20 pF mica c213
82 21-95 10 .1 lr,F ceramic C2O1, C202,

c203. c204.
c205, c206,
c207, c208,
c209. c21 1

83 25-223 1 47 pF tantalum C212

SOCKETS

Cl 432-923 1 4-pin socket S201
C2 432-950 1 6-pin socket 5202
C3 432-779 2 12-pin socket S201, S202

434-298 18 14-pin lC socket
434-299 3 16-pin lC socket

U 43/,-307 1 24-pin lC socket
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KEY HEATH QTY. DESCRIPTION
No. Part No,

CIRCUIT
Comp. No.

Q201
1c210
tc218
1c221

KEY
No.

HEATH QTY. DESCRIPTION
Part No.

CIRCUIT
Comp. No.

TRANSISTOR INTEGRATED CIRCUITS
(lC's)

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

1. Part number.
2. Type number. (On integrated circuits this refers only

to the numbers and letters listed. Any additional
letters or numbers on an lC are not significant.)

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

listed.

Transistors - Integrated Circuits (cont'd.)

D2
D2
D2
D2
D2

D2
D2
D2
D2
D3
D3
D2

4r'.3-745
443-755
443-780
M3-12
443-730

443-813
443-7
443-838
443-814
443-752
443-612
443-719

1

2
1
1
.t

74LS03 tC
741504 lC
741S08 lC
7410lc
74L574 tC

741590 lC
7490 lC
741593 lC
74LS95 tC
741S175 rC
74193 tC
74LS266 lC

2
1

1

1

2
'l

2

CAUTION: The protected RO32513 (#443-812) lC can be
damaged by static electricity. DO NOT remove it from the foam
pad until you are instructed to do so in a step.

D4 443-812 1 RO32513 lC (protected) 1C205

MISCELLANEOUS

E1 404-207 12.395 MHz crystal Y201

PART FROM FINAL PACK

85-1 956-2 1 Character generator
circuit board

tc201
1c212,1Q219
tc217
1c222
1c207, tc208,
1c211
1c214, tc215,
1c220
1c216
tc204
1c202, tc203
1c213
1c206, rc209

Dl 417-881
D2 443-26
D2 443-728
D2 443-46

MPSA 13 transistor
74S00 tc
74LS00tC
7402 lC

1
t
1
1

IMPORTANT

Before you open any lC package, and if any components
missing from the sealed lC package, return the
package for replacerhent. Claims for missing lC's will not
honored.

lf you locate damaged or defective lC's, order individual
placements. Be sure to follow the standard instructions on
"Part Order Form" and on the inside rear cover of the Manual.
Save defective or damaged components for return i
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STEP.BY.STEP ASSEMBLY

This, and some other circuit boards
have foil on both sides. DO NOT sol-
der on the printed (component) side
of the circuit board. The side of the
circuit board opposite the printed
side, will be referred to as the foil
side. A completed circuit board will
have a considerable number of un-
soldered holes. This is normal. These
"plated-through" holes connect to-
gether the foils on the two sides of the
circuit board at the proper locations.

E E[]o

E[_]Ll
E OEO

[V) Posit ion the circuit  board as
shown with the lettered side uo.

IV) R208: 47OO Q (yel low-violet-

)  R206: 47OO A [yel low-violet-

(  L l  Rzor:  10 kO (brown-black-

(J ) R207: 22Oo A (red-red-red).

(y')  R209: 47Oo A fyel low-violet-

(r/)  R20a: 1 MO (brown-black-

( v) R2o5: 1200 O (brown-red-red).

( /) xzozt 270 O (red-violet-brown).

(yf Rzr+, 4700 O (yel low-violet-

R2'1.3: 22OO O fred-red-red,,

([)  R2t2: 22oo A (red-red-red).

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

PICTORIAL 4.1



NOTE: Be very careful when You in-
stall the IC sockets, as it is possible to
place a 14-pin socket in a 16-Pin
socket location by mistake. Insert the
socket pins into the holes. The index
mark on the circuit board must still
be visible after i t  is instal led. Make
sure all of the pins went into the cir-
cuit board holes. Then solder every
nin of each socket to the foil.

I N DEX
MARK

16-pin IC sockets gt the three follow-
ing lgcations. , !  

'

Fi rc2o2 (r,y,/tczoa ( l) rcztz

% 0%0

-G

m
14-pin IC sockets at the eighteen fol-
lowing locations.

rjr
( \ )
( l )
r )
( )
t )

1c207
TCzO4
IC2O6
1c207
IC2O8
IC2O9

1C21,5
IC216

ICz"t7
IC2't8
IC219
1c220
1C221
TCz22

24-pin IC socket at IC205.

Carefully check each socket for sol-

der bridges between pins. If a solder

bridge has occurred, hold the circuit

board foil-side-down as shown, and

hold the soldering iron tip between

the two points that are bridged. The

solder will flow down the soldering

iron tip, or use the de-solder wick

(braid) as explained in the Assembly

Notes on Page 36.

CIRCUIT

//
F0tt

SOLDFRING
IRON

SOTDER
BRIDGI

I
I
I
I
I

J

PICTORIAL 4.2
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[ ' , , . )  Q201: MPSA13 transistor
(#477-881.). Align the flat on
the transistor with flat on the
circuit board outline. Insert the
E, B, and C leads into their  cor-
responding holes in the board.
Position the bottom of the trans-
istor 1/4" above the board. Then
solder the leads to the foil and
cut off the excess lead leneths.

FLA T

AA r---------------

LlLJt t t----1

NOTE: When you install ceramic
capacitors, remove any excess coat-
ing from the leads. Use long-nose
pliers to remove this coating.

,^A{+,.}d+,',', ffi
( '  I  CztS: 20 pF mica.

( r l  czot,.1 pF ceramic.

[ ] .  )  C206: .1 pF ceramic.

)  C2O7:.1 prF ceramic.

( t  )  C2O2:.1 pF ceramic.

( ' t j  Czoz:.1 pF ceramic,

(y) CZO+: .1 g,F ceramic.

{ l/ czos,.1 g.F ceramic.

( 
ir/ czoa, .1 pF ceramic

(iJ ) C209: .1 pF ceramic.

I  C277:.1 pF ceramic.

PICTORIAL 4.3

O51(cM)2

( INCHES)o%%3/o1
1/A 3/A |  5/A 7/A
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When you install a socket on a circuit
board, insert the pins in the small
holes. Then solder the pins to the
foi l .

HOOK

DO NOl
MOUNT
HERE

( ) 4-pin socket.

( i \ '  Cztz: 47 prF tantalum. Match
the positive (+ or color dot) on
the capaci tor  wi th the posi t ive

[+) mark on the board.

(  r ' )  Y2O1: 12.395 MHz crystal
(#4O4-2o7).  Refer to Detai l  4-qA
and remove the paper backing
from one side of  a 314" x 314"
piece of the leftover foam tape
and press i t  onto the crystal .
Remove the remaining paper
backing and press the crystal
onto the circuit board. Form a
hook in one end of two 1" bare
wires. Hook the end ofeach bare
wire on a crystal pin and the
other end into its board hole. Be
sure the wires do not touch the
crystal case. Solder the wires to
the crystal pins and the foil. Cut
off the wire lensths.

1Z-pin socket.

( | 6-pin socket.

Detail 4-4A.
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Detail 4-5D

INTEGRATED CIRCUIT (IC)
INSTALLATION.

The pins on the IC's suppl ied wi th th is
kit are bent out at an angle as shown in
Detail 4-5A. DO NOT try to install
them this way; it may damage the
sockets, or cause intermittent connec-
tions that are very difficult to find la-
ter.

Before you install an IC, lay it down on
its side as shown in Detail 4-5B and
gently roll the IC over to bend the row
of pins in s l ight ly so they look l ike
Detai l  4-5C.

Detail +-sA

Detail 4-sC

Place the IC on top of  the socket wi th
the pin 1 end of  the IC over the index
mark on the ci rcui t  board.  Then check
to be sure all of the pins are started into
the socket holes before you seat the IC
pins into the socket. Be careful that a
pin does not bend under the IC, as i t

wi l l  appear to be correct ly inserted
once the IC is seated.

PIN I
END

NOTE: An IC puller has been fur-
nished with this kit .  Use i t  i f  i t  should
ever become necessary to remove an IC

IC LEADS Detail e-sB

t l
*___r
LJ d.
5-
fi-
+

--D
t-
{-

In the fo l lowing steps, instal l  IC's in
the designated sockets. Be careful to
match the pin 1 end of  each IC to the
index mark on the circuit board. See
Detai l  4-5D.

( )  IC201: 74LS03 IC(#443-745).

( 
' )  ICzoa: 741,595 lC (#443-874)

( ) lC2o7: 74L574 lC (#443-7301.

('-.,1 lC2to: 74SOO IC (#443-26).

( .  )  IC211: 74L574 IC(#443-730).

( ' )  1C21,a:74LS90 IC (#443-s131.

IC2 1 5: 741,S90 IC (#443-813)

( /)  tCztz: 74LS08 tC (#443-780).

(,,t) 1C21,8: 74LS00 IC (#443-7281.

(  t  . ) / ' ICzzO: 74SO IC (#443-7).

( j) 1C221,: 7402 IC (#443-46).

PICTORIAL 4.5
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(L4 IC?O3 74L5175 IC (#443-752).

( o,YlCzoz: 74L5775IC (#443-7s2).

1C206: 74LS266 IC (#443-71,9).

( . t)  IC2o8: 74L574 IC (#443-730).

lC2O9: 74L5266 IC (#443-71.9).

(  y ' l  1C212: 74LSo4 IC (#443-75s).

(4 tczts, 741.sJ tc (#443-612).

( u{lczrc,74LS93 IC (#443-838).

(vl tcztg: z4LSo4 tc (#443-7ssl.

1C222: 747O lC (#443-1.2).

PICTORIAL 4-6
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CAUTION: When you install a pro-
tected IC, be sure it does not get dam-
aged by static electricity. Once you
remove the foam pad from the IC. DO
NOT let go of the IC. Install the IC as
follows. Read the entire steo before
you pick up the IC.

Pick up the IC and touch the
foam pad with both hands.

Hold the IC with one hand
and remove the foam pad
with the other hand.

Continue to hold the IC with
one hand and straighten any
bent pins with the other
hand.

Pick up the ci rcui t  board in
the other hand.

Al ign fhe pin 1 end of  the IC

with the index mark on the
circui t  board.

Then push the IC pins into
the IC socket. Once in the
socket, the IC is protected.

[  )  IC205: R032513 protected IC
(#443-8721.

CIRCUIT BOARD CHECKOUT

Visual Inspection

Carefully inspect foil side of the cir-
cuit board for the following most
commonly made errors.

(  )  Unsoldered connect ions.

( ) Poor solder connections.

( ) Solder bridges between foil pat-
terns.

[ ) Protruding leads which could
touch together.

When you make the following visual
checks, refer to the Pictorial where
the part  was instal led and check i t
against  the instal lat ion instruct ions.

( ) Check the transistor for proper
instal lat ion.

(  )  Checktheintegratedcircui tsfor
proper type and instal lat ion.

( ) Check the tantalum capacitors
for the correct position of the
posi t ive (+) end.

( ) Check the sockets for proper in-
stal lat ion.

PICTORIAL 4.7
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CHARACTER GENERATOR CIRCUIT BOARD CHECKOUT

RESISTANCE MEASUREMENTS

Refer to Pictorial 4-8 (Illustration Booklet, Page

Make the following resistance measurement on

15) for the following stePs.

the character generator circuit board,

POSSIBLE AREA OF TROUBLE

An lC inconectly installed or installed in the wrong

location. Check carefully for solder bridges,

especially between the lC socket pins.

GREATER THAN
THAN 4OO O

OHMS _R X 1OO

CHARACTER GENERATOR CIRCUIT BOARD INSTALLATION

Refer to Pictorial 4-9 (Illustration Booklet, Page 15) for the following steps'

( ) position the chassis up on its right (power transformer) side.

( ) Install the character generator circuit board onto plugs P201 and P202. Push the circuit board toward the

chassis until it is ful-ly seated on the plugs and circuit board standoffs'

VOLTAGE MEASUREMENTS

Refer again to Pictorial 4-8 for the following steps'

(  )  Connectthel inecordtoanACoutletandsetthe
AC POWER switch to ON.

Make the following voltage measurement on the

character generator circuit board.

t ) Set the AC POWER switch to oFF and disconnect the line cord.

This completes the character generator checkout. Set the chassis aside and proceed to "Video Circuit board'"

AN lC incorrectly installed or
installed in the wrong location. Check
caretully for solder bridges, especially
between the lC socket Pins.

DC + 15V
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part that is packaged in an individual envelope with a
part number on it should be placed back in the en-
velope after it is identified until it is called for in a
step.

CIRCUIT
Comp. No.

R329, R331,
R343

41 6-332 1

A1 6-103 2

A1 6-223 2
A1 6-104 2

A1 6-184 2

A1 6-105 4

A1 6-335 1

CIRCUIT
Comp. No.

R332
R321

KEY
No.

HEATH Qry. DESCRIPTION
Part No.

Resistors (cont'd.)RESISTORS

All resistors are 5/" (fourth band gold) unless designated
otherwise.

NOTE: The resistors may be packed in more than one en-
velope. Open all resistor envelopes (marked R or RES) in this
pack before you check the resistors against the Parts List.

112-Watt

Other Resistors

A2 1-2-1 1

A3 1-20-2 1

A4 5-9-2 1
A5 3-21-5 1

3300 O (orange-orange- R306
red)
10 kO (brown-black-

orange)
R311, R342

22 kO (red-red-orange) R304, R325
100 kO (brown-black- R315, R337
yellow)

180 kO (brown-gray-
yellow)

R313, R314

1 MO (brown-black-green) R307, R308,
R309, R339

3.3 MO (orange-orange- R341
green)

1000 O, 1-watt (brown- R327
black-red)
100 O, 2-watt (brown-black- R335
brown)

A1 6-399

A1 6-100

A1 6-560
A1 6-104
A1 6-151
A1 1-9

1 3.9 O (orange-white- R323
gold)

3 10 O (brown-black-black) R305, R319,
R322

1 56 O (green-blue-black) R317
1 100 O (brown-black-brown) R345
2 150 O (brown-green-brown) R316, R324
7 1000 O (brown-black-red) R312, R318,

R340. R344.
R346, R347,
R348

A1 6-182

A1 6-272

3 1800 O, (brown-gray-
red)

3 27OO O (red-violet-red) R301, R302,
R328

390 O, 2-watt film
2.6 O, S-waft

VIDEO CIRCUIT BOART)

PARTS IIST

Unpack the pack marked #3 and check each part
against the following Parts List. The key numbers
correspond to the numbers on the Video Circuit Board
Parts Pictorial (Illustration Booklet, Page 16). Any

KEY
No.

HEATH QTY. DESCRIPTION
Part No.



KEY HEATH QTY. DESCRIPTION
No. Part No.

CAPACITORS

Ceramic

81 21-170
82 21-56
82 21-140
82 21-16

83 21-733

1

2
't

4

.75 pF (spark gap)

470 pF
1000 pF (.001 s.F)
.01 pF

.05 pF

TANTALUM - ELECTROLYTIC

CIRCUIT
Comp. No.

c333
c310, c335
c314
c301, c323,
c331, C325
c326, C327

84 25-221
85 25-180
86 25-94
87 25-804
88 2s-28
87 25-818

Mylar

89 27-9'l
99 27-115
89 27-108
810 27-77

c303, c317
c332
ea24
G28
c30s
c309

c318
c319
c321
c302, c304,
c306, c307,
c308, c311,
c329
c322

2 2.2 pF tantalum
1 2.2 pF tantalum (tubular)
1 10 s.F electrolytic (tubular)
1 100 pcF electrolytic
1 '100 g.F electrolytic (tubular)
1 500 pF electrolytic

1 3300 pF (.0033 pF)
1 5000 pF (.005 pF)
'l .O22 p"F
7 .1 pF

3 u"F

1 4700 pF film

2 1N4149
1 M22360
1 |N2071
3 DRS11O

81 1 27-180

Film

812 29-22

DIODES

c1 56-56
c1 56-73
c1 57-27
c1 57-64

c312

D301, D302
D303
D304
D305, D306,
D307

KEY
No.

HEATH QTY. DESCRIPTION
Part No.

CIRCUIT
Comp. No.

TRANSTSTORS - TNTEGRATED C|RCUIT (tC)

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

1. Part number.
2. Type number. (On an integrated circuit this refers

only to the numbers and letters listed. Any addi-
tional letters or numbers on the lC are not signifi-
cant.

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

listed.

D1 417-874
D2 417-235
D1 417875
D3 417€19
D3 417-818
D1 417-8U
D1 417-881
D4 442-620

1 2N3906 transistor
1 2N4121 transistor
1 2N3904 transistor
1 MJE171 transistor
2 MJE181 transistor
2 MPSAOS transistor
1 MPSA13 transistor
1 MC1391 rC

Q309
Q302
Q308
Q306
Q305, Q307
Q301, Q304
Q303
1c301

CONNECTORS - PLUGS - SHELL -
SOCKETS

E1 432-134
E2 432-753
E3 432-827
E4 432-967
E5 432-974
E6 434-163
E7 434-230

3
2
1
1
,|

I

MISCELLANEOUS

F1 10-904
F1 10-941
F1 10-989
F2 40-1721
F3 215-99
F4 250-213
F5 252-2
F6 2U-9

PART FROM

85-2082-1

Circuit board connector
Large spring connector
4-pin plug P301
12-pin plug P302
2-connector shell
CRT socket (with leads)
8-pin lC socket

1 5000 O (5k) control
1 100 kO control
1 5 MO control
1 39 pH inductor
2 Heat sink
2 4-40 x 5/16" screw
2 4-4O nut
2 #4 lockwasher

FINAL PACK

1 Video circuit board

R303
R338
R336
1301
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STEP.BY.STEP ASSEMBTY

The parts instal led in this Pictorial
in this area of the circuit  board.

C::)

IDENTIFICATION
DRAWING

PART
NUMBER

t \ ' l  Posi t ion the c i rcui t  board as
shown with the pr inted side up.
NOTE: Only a port ion of  the c i r -
cuit board is shown in some Pic-
tor ia ls.  The smal l  " ldent i f ica-
tion Drawing" at the top of a
Pictorial shows the area of the
circuit board to be assembled.

(V) R3Or:  27OO O (red-violet-red).

(.{) R302: 27OO A (red-violet-red).
( l /)  R305: 10 O (brown-black-black).

( \ I  R306: 3300 O (orange-orange-
(1i) Rars' 1oo kO (brown-black-

. yel low).

1.I ;  nsrs:  1s0 kO (brown-gray-

(V) R309: 1 MO [brown-black- lRgtq: t80 k.f l  (brown-gray-

,/' yellow).

( t / )  nsos'  1 MO fbrown-black-
u green).

( .,') R312: 1000 O (brown-black-
) Solder the leads to the foi l  and

/ cut off the excess lead lengths.

{ \ l  Rsro: 1so O (brown-green-
( l)  R323: 3.9 f,)  (orange-white-

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

R317: 56 O (green-blue-black).
(r/)  D303: MZ236o diode (#56-73)

Always match the band on a
diode with the band on the cir-
cuit board outline.

( V R319: 10 O (brown-black-black).

(  
' )  

R324: 150 O (brown-green-
brownl.

(\ /  RSzs: 22 kO, (red-red-orange).
May be marked "27 k" on the
circuit board.

( V ) Rs22 1o O (brown-black-black).

( v ) R331: 1800 O (brown-gray-red).

U ) RgZe, 27OO O (red-violet-red).

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

( \) R329: 18oo O (brown-gray-red).

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

)
Yt

/ l
t lm). 1|

m+l
AO!r-r
TL{FJ

+^{}

E

PICTORIAL 5-1



-  

Paoe65

tL.-*ErElririgryl

IDENTIFICATION
DRAWING

PART
NUMBER

The parts instal led in th is Pictor ia l  are
in th is area of  the c i rcui t  board.

D301: 1N4149 diode (#56-56). ( *{) R337: 100 kO Ibrown-hlack-
yel low). NOTE: Be sure that you
do not intal l  this in the 100 k()
control posit ion by mistake.

{ \ ,1 D3O2: 1N4149 diode (#56-s6).

{  { )  R3a3: 18OO O [brown-gray-red).
1 r ' ;  1 ' ,  hare wire.

I  vJ R341: 3.3 MO (orange-orange-

(\./) Rsaa: 1000 O brown-black-redl. (Y' ' )  R339: 1 MO (brown-black-

When a bare wire is cal led for  in a
step, cut  the speci f ied length of  wire
from the bare wire furnished in the
ki t .

I  f )  D306: DRS110 diode (#s7-641.

D305: DRS11o diode (#s7-6a).

{ ,M } ,  t "  bare wire.
QO Dtoz DRS110 diode (#sz-64).

[ , /  )  t "  bare wire. [  ") D3oa: 1N2071 diode(#57-27\.

f  I  Solder the leads to the fo i l  and

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

cut off the excess lead leneths.

-L

4

00
PICTOR.IAL 5.2

(cM) 2
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NOTE: When you install a transistor,
always align its flat with the flat (or
the transistor wide space opposite
the flatJ on the board. Insert the trans-
istor leads in their correct holes in
the board. Position the bottom of the
transistor 1/4" above the board. Sol-
der the leads to the foil and cut off the
excess lead lengths as each transistor
is installed.

MIT
\-/-U = LJ

' -JF,^t-- i

e, _.-- .a- .  l lU
ft1fu u,l nqo t l
/+----l l----l t J

-i 

--El-
1F1F-_fL

+t I

(k i )  Q308: 2N3go4 transistor
(#477-8751.

(V ) ,  Qsoz'  2N4i.41 transistor
! (#417-235).

fu )  Q301: MPSAO5 transistor
(#477-864).

( f  )  C303:2.2 pF tantalum. When
you install a tantalum capacitor,
always match its positive mark
(* or color dot) with the (+)
mark on the board.

( i t  )  Q304: MPSA05 transistor
(#417-864).

(1) Q303: MPSA13 transistor
' (#477-887\.

( / ,  )  QaOS: 2N3906 transistor
(#477-874]'.

( .jJ C332: 2.2 pcF tubular tantalum.

( J) C317: 2.2 pF tantalum.

(Yl  Solder the leads to the fo i l  and
cut off the excess lead leneths,

8-pin IC socket at IC301.

{' ) Three circuit board pins. Push
each pin as far as possible into
its hole. Then solder the pin to
the foil. See Detail 5-3A.

PICTORIAL 5-3
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) R335: 100 O, 2-watt fbrown-
black-brown).

(y)  C305: 100 p,F electrolyt ic.
Match i ts posit ive (+) mark
with the plus (+) mark on the
circui t  board out l ine.

[".  )  R321: 2.6 .0, S-watt.

(  v)  R332: 390 O,2-watt  f i lm.

( ' , j  )  Rzzz: looo O, l-watt (brown-
black-red).

[V) C312: 4700 pF f i lm. Match i ts
color end with the band on the
circuit board outline.

I  I  Solder the leads to the fo i l  and
cut of f  the excess lead lensths.

(  iJ  Prepare the ends of  a "L-714"

white wire.  Solder one end into
the indicated hole.  Push the free
end of  the wire into the indi-
cated circui t  board pin.

Turn the c i rcui t  board over and
posi t ion i t  fo i l  s ide up as shown.

NOTE: In the next step, keep the
capaci tor  leads as short  as possible and
make sure the leads do not touch anv
other fo i ls  or connect ions.

..1:i:i:;.....':i''::i:::i::' ....:.:::

(  t  )  C335: 470 pF ceramic capaci tor .
-  

Solder the leads to the indicated

foi ls.  There are no holes in the
circui t  board for  the leads. Solder
the leads direct ly to the fo i l .

( . j  )  Reposi t ion the c i rcui t  board com-
ponent s ide up as i t  was before.
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PICTORIAL 5.5

( -  )  C329: .1 pF Mylar.

C331: .01 pF ceramic.

I i  )  C301: .01 pF ceramic.

( t)  C302: .1 pF Mylar.
:
[  \  )  C310: 470 pF ceramic.

I  i )  C30a: .1 pF Mylar.

1.11 caoo'  .1 pF Mylar.

-@ 
--+-

G

fr[l
t |  l
I ll__l
-f [_J

( t  )  C307: .1 pF Mylar.

[  .  )  Solder the leads to the fo i l  and
cut of f  the excess lead lengths.

(  t )  C325: .01 pF ceramic.

I i ' )  C323: .01 pF ceramic.

(J)  caos, .1 pF Mylar.

[  
"  

)  C327: .05 pF ceramic.

{  !  )  C326: .05 pF ceramic

( {}  C311: .1 pF Mylar

1{;  crr . l .  10o0 pl i  ( . r ) r )1 pr.)
cera m i  c.

I  Solder the leads to the fo i l  and
cut of f  the excess lead lengths.



NOTE: When you install a control,
push the control down tight against
the circuit board. Then solder the
lugs to the foil.

( '/) R336: 5 MO control (#10-989).

( . ,)  R338: l00kOcontrol(#10-941).

f f i ry'MjJ,
t l  f -
t l
t t  1 t -
t l

- . ] - - - l
Z\.--- \ r tO

|  |  \v t  j -______r

A \ t*)  -,  \ l_/  - - [ - -  :

l  
' t ,Y 

_D- o
l l l  l l  c-)  -+-

rL l  |  i lG
{----Ra tr t

I - h,-l
l ,o ' .  %l Il . -^  A%l Ilm%%t ,

(1 ) R303: 5000 O (5k) control
(#10-904).

({ r) C328: 1OO pF electrolyt ic.
" Match the posit ive (+) lead on

the capacitor with the plus (+)
mark on the board.

NOTE: Match the band on the follow-
ing four capacitors with their band
on the circuit board outline.

(. ,l C31e: sooo pF (.oob pF) Mylar.

(, /)  C31s: 3300 pF(.0033 pF) Mylar.

(  \ i )  C322:3 pF Mylar.

( *) Cgzr: .o22 p.F Mylar.

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

PICTORIAL
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NOTE: Solder the pins of each part as
it is installed. Then cut off anv excess
pin lengths.

1 I  I  faOr,  4-pin plug. Al ign the l ip
on the plug with the narrow
space on the circuit board out-
l ine.

(-,') P:oz: 12-pin plug.

+ l+

L
--o-

:
:

l:_fru

NOTE: When you install the follow-
ing three transistors, position their
metal side as shown. Insert their
leads into the proper holes in the
board. Position the bottom of only
the next two transistors 7/1d' above

(  0 Qsos: MJE1s1 transistor
(#477-8r8).

(-{  )  Q306: MlE771 transistor
(#477-87s).

(  - l )  Q307: MIE181 transistor
( # 417 -8L81. P osition the bottom
of this transistor 1/4' above the
board.

IC301: MC139r lC (#442-620).
Be careful to match the pin 1
end of the IC to the index mark
on the circuit board. See Detail
5-7 A.

PIN 1
END

PICTORIAL 5.7

Detail s-zA



Page 71

black-red) resistors and cut one

lead of  each resistor to 3/8".

Refer to Detail 5-8A and bend

the short lead of each resistor

into a hook.

R348: 1000O at CATHODE. In-

stall this resistor from the foil

side of the board. Leave the re-

sistor body ti8" awaY from the
foil to insure a good solder con-
nection. Solder the lead to the

foiI.NOTE: When you install these resis-

tors in the following steps, only the
long lead will be connected to the

circuitboard. See Detail 5-8A' Solder

the lead to the foil and cut off the
excess lead length as each resistor is

instal led.

tv l  R346: looo o at  G1.

R340: 1000 O at  the indicated

end of the 1000 O resistor out-

(l '  I Rsaz: looo o at G2'

0, )  Instal l  a heat s ink on transistor

Q306. Be sure the heat s ink is

against the metal side of the

transistor. Use a 4-40 x 5/16"

screw, a #4 lockwasher, and a

4-40 nut.
4-40 x 5/16"

HEAT
S INK

i\ i l ITAL
S IDE

METAL
S IDE i :

#4 LOCKWASHER
4-40 NUT

In a similar manner, mount a

heat sink on transistor Q305.
Position the heat sink against

the metal side of the transistor

as shown.

1'1 1 ,Csos: 5oo g.F electrolYtic.

( ' t  J Csz+: 1o pF tubular electrolyt ic '
-  The lead from the Posit ive (+)

end of the capacitor goes in the
hole within the circle outline on

)  L3O1: 39 pH inductor.

I r f Solder the leads to the foil and

" cut off any excess lead lengths.

PICTORIAL 5-8
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[  )  Cutal lbut theyel lowleadofthe Bendahookintheendofal lbut the
CRT socket lo 6-712" in length. brownandorangewires. Connectthe
Measure from where the leads following three wires to the hook in
come out of the socket. Cut the the wire of the resistors on the let-
yellow lead to 4-712" long. Then tered side of the circuit board. Solder
remove 1/4" of insulation from each wire as it is connected.
the end of  each lead. (  I )  Green Iead to Gt.

( '  i )  White lead to the 1000 O
' Ibrown-black-red) resistor

that is at the end of the
1OO0 marking on the cir-
cuit board.

(  ' l  Red lead to G2.

Install large spring conectors on
the end of the brown and orange
leads. Insert the connector ends
of these leads into the
2-connector shell as shown.
Then label  the socket "5103"

with a number " 1" at the brown
lead.

CIRCUIT BOARD CHECKOUT

Visual Inspection

Carefully inspect the foil side of the
circuit board for the following most
commonly made errors.

( ) Unsoldered connections.

( ) Poor solder connections.

( ) Solderbridges between foil pat-
terns.

( ) Protruding leads which could
touch together.

When you make the following visual
checks, refer to the Pictorial where
the part was installed and check it
against the installation instructions.

[ ) Check the transistors for proper
type and intallation.

( ) Check the diodes for correct
positioning of the banded end.

( ) Check the integrated circuit for
proper type and installation.

( ) Check the electrolytic and tan-
talum capacitors for the correct
position of the positive (+) end.

( ) Check the plugs for proper in-
stallation.
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VIDEO CIRCUIT BOARD CHECKOUT

O-+
0l -4

302-3
302-4
302 -5
302-6

302 -9

302-n
302 - r2

PICTORIAL 5.10

RESISTANCE MEASUREMENTS

Refer to Pictorial s-to for the following steps.

Make the following resistance measurements on the video circuit board.

NEGATIVE
LEAD TO:

POStTlVE
LEAD TO:

SELECTOR _ RANGE METER READING POSSIBLE AREA OF TROUBLE

P302-3 P302-6 OHMS RX1OOO
GREATER

THAN IOOO O Q308. Q309

P302-4 P301-4 OHMS RX 1OOO
GREATER

THAN lOOO O Q306, C309

P302-4 P302-6 OHMS RX 1OOO
GREATER

THAN 20 KO Q301. Q302

PSO24 P302-5 OHMS RX 1OOO
GREATER

THAN 10 KO
Q303, Q304,
Q305. Q306

P302-1 1 P302-9 OHMS RX 1OOO
GREATER

THAN 10 KO
C321, Check for solder
bridges on the foil.

P302-12 P302-6 OHMS RX 1OOO
GBEATER

THAN 1O KO
Q307, Check for solder
bridges on the foil.

P302-12 P302-5 OHMS RX 1OOO
GREATER

THAN 1OOO O tc301

Set the video circuit board aside temporarily.
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Detail 5-11A

( ) Cut the tape that holds the yoke clamp to the
yoke and reposition the clamp as shown.

WARNING

Use extreme caution when you handle the CRT. Do
not strike, scratch, or subiect the picture tube to more
than moderate pressure at any time. Due to its high
vaccuum and large glass surface, a fracture of the
glass could result in an implosion of considerable
violence.

NEVER LIFT THE CRT by its neck. Always Iift it by
the edges around the face of the tube. When you
handle the CRT, do not touch the anode socket as you
can receive an electrical shock, even though the CRT
has not been used.

( ) Carefully unpack the CRT and place it face
down on a soft cloth as shown. Note the anode
socket.

( ) Slide the deflection yoke over the neck of the
CRT with the leads coming from the yoke as
shown. Push the yoke firmly against the flared
part of the CRT. Do not tighten the yoke clamp
screw. Position the leads towards the top of the
CRT.

CRT INSTALLATION

Refer to Pictorial 5-11 for the following steps.

( ) Refer to Detail 5-11A and cut the deflection
yoke leads to 8". Remove 3176" of insulation
from the end of each lead.

( ) Refer again to Detail 5-11A and crimp and sol-
der a large spring connector onto the end of
each deflection yoke lead. BE CAREFUL that
you do not solder the spring part to the connec-
tor so that it will not move.

Insert the spring connector on the ends of the deflec-
tion yoke leads into a 4-connector socket shell as
follows. Insert the connector with the spring part
away from the slotted side of the socket shell.

( ) Green wire into hole 1.

()

()

()

( )

o

Brown wire into hole 2.

Red wire into hole 3.

Orange wire into hole 4.

Label this connector socket "5301" with a
number "1" near the hole with the green lead.

/2
gta I
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( ) Temporarily proceed to Pictorial 6-13 @lustra-
tion Booklet, Page 23) and position sockets
5401, both 5402, 5403, and SZO1 as shown be-
fore you install the CRT in the following steps.

SLOTTED

#6 LocKWASHER

6-32 NUt-.@

Detail 5-l2A

#6 PUSH-0N
NUT

Refer to Pictorial 5-12 for the following steps.

( fl Refer to Detail 5-12A and mount an angle
bracket to a CRT brace. Use a 6-32 x 1/4" black
screw, a # lockwasher, and a 6-32 nut. Position
the angle bracket as shown. Do not tighten the
hardware.

(b') Refer to Detail 5-72A and install a square push-
on nut on the end of the CRT brace with the
small hole. Be sure to install the push-on nut so
the flat side is positioned as shown. Set this
brace aside, it will be used later.

) In the same manner, mount an angle bracket
and push-on nut to the other CRT brace. Use

,' this brace in the next step.

) Mount the brace to the rear panel at EG with a
6-32 x 3/8" black screw. Do not tighten this
screw.

-&uii i. ' lo. /  s cREW

\ t

(v

( ) Locate the following hardware. Use this in the
next step.

QTY DESCRIPTION

8-32 x 712" screw

#8 internal/external
tooth lockwasher

#8 internal tooth
lockwasher.

#8 solder lug

8-32 nut

NOTE: You may wish to have another person help
you install the CRT in the next two steps. Be careful
that you do not strike the neck of the CRT. Do not
permit the CRT to rest on the neck.

( ) Place the CRT into the chassis with the mount-
ing tabs in front of the CRT mounting bracket.
Make sure the anode socket is positioned as
shown. Mount the CRT to the CRT bracket at ED
with the hardware from the previous step. Do
not tighten this hardware.

( ) Mount the CRT to the CRT bracket at EA and EB.
Use an 8-32 x 712" screw, two #8 external/in-
ternal tooth lockwashers, a #8 solder lug, and
an 8-32 nut at each hole.

ANGLE
BRACKET
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Refer to Pictorial 5-13 (Il lustration Booklet, Page 17)
for the following steps.

( vl Connect one end of a yellow clip lead to the
chassis. Then touch the other end of the clip
lead to the anode socket on the CRT to discharge
any stored-up charge. DO NOT hold the al-
l igator clip in your fingers. Hold the yellow lead
by its insulation and do not touch the chassis
with your other hand.

( /1 Refer to the inset drawing on Pictorial 5-13 and
install the high voltage lead from the high vol-
tage assembly. Fold the plastic boot on the end
of the lead back out of the way as shown. Push
the plastic boot against the CRT after the lead is
connected. Position the plastic boot so that the
high voltage lead comes out of the boot toward
the top of the CRT.

NOTE: If it is ever necessary to remove the high volt-
age lead from the CRT, refer to Detail 5-134 and
proceed as follows:

't . First discharge the CRT. This high voltage is
dangerous, and discharging the CRT is im-
portant. Connect one end of the yellow clip
lead to the chassis and the other end to a
small-blade screwdriver with a plastic
handle. Then slip the screwdriver under the
boot to make contact with the anode socket.

CAUTION: Do not touch anything with your
other hand while you perform this step.

2. Fold the boot back and use a screwdriver to
push one of  the high vol tage cl ips towards
the other. This wil l permit you to remove
the high vol tage lead.

( ) Push the video circuit board down into the cir-
cuit board holders at Q and R. Position the cir-
cuit board so that the foil is toward the rear
panel and the three controls are at the top,

Mount a CRT brace to the CRT at EC with an
8-32 x 712" screw, a #8 internal/external tooth
lockwasher, a #8 solder lug, a #8 internal tooth
lockwasher, and an 8-32 nut. Do not tighten this
hardware.

Position the video circuit board behind the
angle bracket on the CRT brace at EE. Do not
tighten the hardware.

Mount the other end of the brace to the rear
panel with a 6-32 x 3l8" black screw.

Position the #8 solder lug at EC inward and
tighten the hardware. Bend the solder lug as
shown.

Position the circuit board angle bracket at EE
against the top edge of the video circuit board.
Then slide the angle bracket toward the rear
panel as far as it will go and tighten the
hardware.

Cut a 32" length of bare wire. Use this wire in the
following steps.

t  ' )

( \ )

( ' )

(v)

( )

{ )
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Refer to Detail 5-138 for the next four steps.

WARNING: When you solder a connection as in the
next step, make sure you do not touch the CRT with
the soldering iron or drop hot solder on the CRT as
this could cause the tube to implode.

( ) Solder one end of the bare wire to the
solder lug at EA.

( ) Slide the loop end of a coil spring over
this bare wire. Then hook the spring into
the solder lug at EB.

( ) Slide the loop end of another coil spring
onto the bare wire. Then hook this spring
into the solder lug at ED.

( ) Route the bare wire to the inside of the
CRT brace and connect it to the solder lug
at EC. Pull on the bare wire until both
tension springs are stretched slightly.
Then wrap the bare wire back on itself. Do
not solder this lug. Cut off any excess wire
length.

3.

4.

(l) Push socket S302 from the main harness onto
plug P302 on the video circuit board so the
number "1" on the socket (large gray wire)
matches the number "1" on the board.

( vj Push socket 5301 coming from the deflection
yoke onto plug P301 on the video circuit board
so the number "1" on the socket fgreen lead)
matches the number "1" on the board.

(/ ) Push socket S1o3 coming from the CRT socket
onto plug P103 on the power supply circuit
board so the number "1" on the socket (brown
lead) matches the number "1" on the board.

t{l C333: Cut one lead of a .75 pF ceramic (spark
gap) capacitor to 1.12". Bend a hook in this lead
and connect it into the hook in the lead of the
resistor that extends from the rear of the video
circuit board (NS). Connect the other lead to
solder lug DE on top of the high voltage assem-
bly (S-r) .

Detail 5-13C

( \ Connect the yellow wire coming from the CRT
socket to the lead of the resistor that extends
from the rear of the video circuit board (S-3).
Make sure that this connection does not touch
the high voltage assembly cage.

Refer to Detail 5-13C for the next two steps.

( r ) Remove the plastic pin protector from the end
ofthe neck if one is present.

( I CarefullypushtheCRTsocket(comingfromthe
video circuit board) onto the CRT pins. Note the
wide space between the CRT pins and on the
socket. Position the white, green, and red leads
down as far as possible away from the yellow
lead of the CRT socket.

CRT
SOCKET
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( ) Observe the top, bottom and sides of the dis-
play. If any one side appears to be bowed out
objectionably, refer to the inset drawing on Pic-
torial s-14 and remove the small magnet that is
attached to the back of the yoke on the side that
the display is bowed. Remove this magnet very
carefully or the yoke could be damaged.

METAL
BLADE

Detail 5-14A

WARNING: There is high voltage at a number of
locations on the video circuit board. Avoid touching
this board when you perform the following steps.

( ) There are two ring magnets on the neck of the
yoke (metal rings with tabs). Move these mag-
nets around the neck of the yoke while you
observe the CRT screen. Then position the ring
magnets for the best centering of the display.

( ) Note the top row of question marks on the
screen. If the display is not straight with respect
to the CRT screen, rotate the deflection yoke
slightly to straighten the display.

( ) CAREFULLY tighten the clamp screw in the
deflection yoke only enough to keep the yoke
from moving.

( I Connect one end of a yellow clip lead to the
chassis. Connect the other end of this lead to pin
4 on plug F. The pins extend beyond thebottom
ofthe chassis for easy access. The screen should
display rows of sevens with underlines.

( ) With this clip lead stil l connected to pin 4,
connect a second clip lead between pins 1 and
4. The screen should display rows of sixes with
underlines.

( ) Remove the second clip lead from pin 1 and
connect it to pin 3. The screen should display
rows of threes with underlines.

( I Remove the second clip lead from pin 3 and
connect it to pin 10. The screen should display
rows of 'rIy'V,s" with underlines.

( .) 
Remove both clip leads.

( ) Set the AC POWER switch to OFF and discon-
nect the line cord.

VIST]AL CHECKS

Refer to Pictorial 5-14 for the following steps.

( .) Locate the screwdriver blade (#2O5-778) and
insert it into the small end of the nut starter (see
Detail 5-14A) . Use this as a screwdriver to make
the following control adjustments.

( / Setthe HEIGHT control at the top of the video
circuit board fullv clockwise (as viewed from
the top).

( ,1 Set the FOCUS control at the top of the video
' circuit board to its center of rotation.

( i .) Set the BRIGHTNESS control at the top of the
video circuit board fully counterclockwise Ias

' viewed from the top).

(/ ) Remove the protective sheet (if there is one)
from the face of the CRT.

NOTE: If you do not obtain the proper response in the
next step, proceed to the "Voltage Measurements."

( ) Connect the line cord to an AC outlet and set the
AC POWER switch to ON. After a few seconds,
turn the BRIGHTNESS control on top of the
video circuit board clockwise only as much as
you need to see the display comfortably. The
screen should display 12 rows of question
marks with underlines. The display should be
clear and stable, not jittery.
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PICTORIAL 5.15

NOTE: If you obtained the proper response in the
previous checks, proceed to the "Keyboard Circuit
Board."

VOLTAGE MEASUREMENTS

Refer to Pictorial S-tb for the following steps.

Make the following voltage measurements on the video circuit board.

()

()

()

( )

o
o
o

NEGATIVE
LEAD TO:

POSIT|VE
LEAD TO:

SELECTOR _ RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

oHASStS P302-5 Dc + 50V 36V Q303, Q304, Q305, Q306

CHASSIS P302-6 DC + SoV 26V q302, Q30s, Q307, 1C301,
Q308, Q309, T2, Q1 (on high voltage assembly),

CHASSIS TPsO1 DC + 500v 400v D304, T2

CHASSIS TP3O2 DC +50v 26V c328, C329, C308, Q309.

correct any problems and then perform the "Visual checks" on page g3.
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KEYBOARD CIRCUIT BOARD

PARTS LIST

Unpack the pack marked #4 and check each part
against the following Parts List. The key numbers
correspond to the numbers on the Keyboard Circuit
Board Parts Pictorial (I l lustration Booklet, page 18).
Any part that is packaged in an individual envelope
with a part nrrmber on it should be placed back in the
envelope after it is identified until it is called for in a
steD.

KEY
No.

HEATH QTY. DESCRIPTION
Part No.

CIRCUIT
Comp. No.

R404, R40s
R407
R402, R408,
R409, R411,
R412, R413,
R414, R415,
R416, R417,
R418, R419,
R421, R431

R406
R403
R401

R422, R424,
R426, R428

A2 6-471

CAPACITORS

81 21-46
B1 21-199

82 27-73

DIODES

ct 56-26
c1 56-56

KEY HEATH QTY. DESCRIPTION
No. Part No.

Resistors (cont'd.)

1/2.WATT

CIRCUIT
Comp. No.

R423, R425,
R427, R429

RESISTORS

All resistors are 5% (fourth band gold).

1/4-Watt
4 470 O (yellow-violet-brown)

A1 6-101-12
A1 6-222-12
41 6-472-12

A1 6-103-12
A1 6-229-12
41 6-333-12

A't 6-154-12

2 100 O (brown-black-brown)
1 2200 O (red-red-red)
14 470O 0 (yellow-violefred)

1 10 kO (brown-black-orange)
1 22 kA (red-red-orange)

1 33 kO (orange-orange-
orangeJ

4 150 kO (brown-green-
yellow)

1
4

.005 pF ceramic

.1 pF ceramic

.047 pF Mylar

1 N1 91 (brown-white-brown)
1N4149 diode

905
c401, c402,
c403, c404,
c406, c407,
c408, c409

D401
D402, D403,
D404, D405,
D406

1
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KEY HEATH Qry, DESCRIPTION
No. Part No.

D1 417-801 1
D2 443-728 2
D2 M3-779 1
D2 443-838 1
D2 443-811 2
D3 443-754 1

CIRCUIT
Comp. No.

1c407, lg08
1c406
1c401
1c404, tc405
1c403

KEY
No.

HEATH QTY. DESCRIPTION
Part No.

1 6-pin edge plug
2 15-pin edge plug
6 '14-pin lC socket
't 20-pin lC socket
1 40-pin lC socket

CIRCUIT
Comp. No.

P40't
P402, P403

TRANSISTOR INTEGRATED CIRCUITS
(lG's)

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

E2 432-867
E3 432-968
E4 434-298
E5 434-311
E6 434-253

MISCELLANEOUS

F1 64-839

F2 64-840

F3 250-323

F4 252-15
Fs 252-2
F6 2U-9
F7 255-1
F8 266-1016

60 Pushbutton switch
(momentary)

7 Pushbutton switch
(latching)

6 4-40 x 5/8" screw

6 Small 4-40 nut
6 Large 4-40 nut
12 #4 lockwasher
6 118' long spacer

Set of space bar
parts consisting of:

2 Screw
2 Plastic quide
2 Metal slider
1 Torsion bar
1 "U" clip

66 Key knob
'1 Space bar knob

2 Keyboard circuit board
2 Keyboard bracket
1 Key label set

' t .

2.
Part number.
Type number. (On integrated circuits this refers only
to the numbers and letters listed. Any additional
letters or numbers on an lC are not significant.
Part number and type number.
Part number with a type number other than the one
listed.

3.
4.

MPSMO transistor Q401
74LS00 rC
741502 tC
741S93 rC
741S125 tC
741S240 rC

CAUTf ON: The protected MM5740AAElN (#443-767) lC can
be damaged by static electricity. DO NOT remove it from the
foam pad until you are instructed to do so in a step.

D4 M3-767 1 MM5740AAE rC 1c402
(protected)

CONNECTOR - PLUGS - SOCKETS

E1 432-134 5 Circuit board connector
(1 extra)

PARTS FROM FINAL PACK

F9 462-1023
F10 462-1072

85-1 960- 1
F1 1 204-2323

390-1 552
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STEP.BY-STEP ASSEMBLY
The parts installed in this Pictorial are

in this area of the circuit board.

PART
NUMBER IDENTIFICATION

DRAWING

Position the circuit board as shown
with the lettered side up.

(V) Ra03: 22 kO (red-red-orange).

R4O7 22OO O (red-red-red).

( t  I  Dsot: 1N191 diode fbrown-
white-brown, #56-26).  Match
the band on the diode with the
band on the ci rcui t  board out-
I  ine.

("[  )  1'-112' bare wire.

t . i )  R+oo: 1o kO (brown-black-

1 v) ,  r-3/4" bare wire.

1-7l8" bare wire.

I  Vl R+or: 33 kO (orange-orange-

1-3/8" bare wire.

[ f  I  R4o4: loo O [brown-b]ack-

1-5/8" bare wire.

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

r-E

-m-

PICTORIAL 6-1

5 1 (CM)
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The steps performed in this Pictorial are
in this area of the circuit board.

PART
NUMBER

(\,/) 7-U4" bare wire.

y' t- t l+" bare wire.

( 7 ) 1" bare wire.

(r.4 ) t" bare wire.

1-1l4" bare wire.
(  1 )  1" bare wire.

(r /  )  1" bare wire.

( l\) 1-112' bare wire.

({) R 08: 47OO A fyel low-violet-(.0 ) ,'1" bare wire.

Q'i 1-1,14'bare wire.
1" bare wire

) 1" bare wire.
1-112" bare wire.

)  7-7l4" bare wire.
[  )  Solder the leads to the foi l  and

cut off the excess lead leneths.I t  )  r" bare wire.

(y ) t-ttz' bare wire.

Solder the leads to the foi l  and
cut off the excess lead lensths.

W

PICTORIAL 6.2
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) 1-518' bare wire.

[ / ) 1,, bare wire.

-118" bare wire.

[ f l )  t"  bare wire.

f  )  Solder the leads to the fo i l  and
cut off the excess lead leneths.

1-114" bare wire.

( \ ,1)  1-118'bare wire.

( \ I  R 15: 47OO A (yel low-violet-

( t - )  Ra16: 47OO A (yel low-violet-

(  y"$ R4O9: 47OO A (yel low-violet-

(  i  )  1-3/4" bare wire.

1t 1 t -7 l2" bare wire.

( " ) 1" bare wire.

(r j  1-112'  barewire.

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

-

u
{-

PICTORIAL 6.3
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The parts installed in this Pictorial are
in this area of the circuit board.

PART
NUMBER

1" bare wire.

( |r ). 1" bare wire.

--m-

(  i )  1-118" bare wire.

(  t  )  1-^112" bare wire.
(  )  Dao2 1N4149 diode [#56-s6).

' '  
Match the band on the diode
with the band on the ci rcui t
board out l ine.

I  I  R425: 47o Q fvel low-violet-
brown). NOTE: This location

, imay be marked "47oo."
t ' f l  R+tr :  4700 O fyel low-violer-

fNJ n+zz: 47o A (yel low-violet-
brown). NOTE: This location

., may be marked "47oo."

( ' i  )  R424t 150 kO (brown-green-

yel low).

( l  )  1" bare wire.
( j  )  Ra05: 100 O (brown-black-

brown).
)  R42B: 150 kO (brown-green-

.yel low).

f  r j  R+zl t :  47o A fyel low-violet-
hrown). NOTFI: This locntion
may be marked "47OO."I  o 'J 1-3/8 '  bare wire

{.  )  1" whi te wire.
f  J I  R43 t ' .  47OO O {ycl low-viulel-

[  "  )  1" bare wire.

(  ' . )  Ra22: 150 kO {brown-green-
yel low).)  Solder the leads to the fo i l  and

cut of f  the excess lead lenolhs

(r ,J R426: 150 kO (brown-green-

yel low).

[ - t )  R,129: 170 A fyel low-r, io let-
brown).  NOTE: This locat ion
may he marked "4700."

)  Solder the leads to the fo i l  r rnd

cut of f  lhe excess lead Jenglhs,

IDENTIFICATION
DRAWING

I

PICTORIAL 6-4
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The parts installed in this Pictorial are
in this area of the circuit board.

PART
NUMBER

IDENTIFICATION
DRAWING

il

0
il

tl
t
0
il

A
r | |

l '
?

ffia
NOTE: When you install an IC soc-
ket, make sure each socket pin is in

i ts board hole and that the index
mark (color dotJ on the circuit board
outline is still visible after the socket
is installed. Then solder the pins to

the foil as each socket is installed.

il il I

[ trJ 14-pin IC socket at IC406.

[ -  )  14-pin IC socket at  IC407.

f--' ') 14-pin IC socket at IC408

\F-

PICTORIAL 6.5
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The parts installed in this Pictorial are
in this area of the circuit board.

il
?

NOTE: When you install edge plugs,
insert the straight pins of the plug
into the circuit board holes with the
bent pins pointing towards the edge
of the circuit board. Push the plug
tight against the board. Then solder
the pins to the foil.

BENI
PIN

E DGE OF
IRCUIT
EOARD

Detail 6-6A

Soldor the loads to the foil and

cut off the excess lead lengths.

IDENTIFICATION
DRAWING

( ) 1a-pin IC socket at IC4o1.

( .l 20-pin IC socket at IC403.

1 i1 ao-pin IC socket at IC402.

( .,,) O-pln edge plug at P401.

[ ) Ca0a: .1 g,F ceramic.

( .) Ca01; .1 pF ceramic.

( ,)  C+Oa: .1 pF ceramic.

[ -  )  QaO1: MPSA 20 transistor
(#4.17-801). Align the flat on the
transistor with the flat on the
circuit board outline and insert
the leads in the correct holes.
Then solder the leads to the foil
and cut off the excess lead
lengths. See Detail 6-6A.

( - ' )  Ca05: .005 pF ceramic.

|  14"
I

iI/l
FLAT

PICTORIAL 6.6



The parts installed in this Pictorial are
in this area of the circuit board.

El l

E

IDENTIFICATION

1S-pin edge plug at P403.

) 15-pin edge plug atP|Oz.

In
r lF

l '
?

( '  )  Ca06: .047 pF Mylar.

( r) C408: .O47 p.F Mylar.

C4O7: .O47 pF Mylar.

( ", 1 CaOz: .1 pF ceramic

( i/) Solder the leads to the foil and
cut off the excess lead leneths.

PICTORIAL 6.7
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BANIDED END

BANDED END

PICTORIAL 6-8
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LATCHING
PUSHBUTTON

SWITCH

Detai l  0-gA

Refer to Pictorial 6-9 (Il lustration Booklet, Page 20) for
the following steps.

t  y Before you instal l  the pushbutton switches,
make a cont i r r i r i ty  check on each switch using
an ohmmeter. Set the ohmmeter to low range
and connect one lead to each switch pin.  With
the switch plunger out (switch of f )  the ohmme-
ter should read " INFINITE." With the switch
plunger in (switch on),  the ohmmeter should
read "0."  Some of the switches are latching type
(wi l l  s tay in their  last  posi t ion unt i l  actuated
again) and some are not.

When you instal l  the pushbutton switches in the fo l -
lowing steps, insert  the three pins of  each switch into
their  c i rcui t  board holes and push the switch t ight
against  the c i rcui t  board.  Careful ly turn the c i rcui t
board over and solder the two metal  p ins to the fo i l ,
Then check to see that the switch is st i l l  t ight  against
the c i rcui t  board.  I f  i t  is  not  t ight ,  reheat the connec-
t ions whi le you push on the switch.

(v)  Locate the seven latching pushbutton switches.
Refer to Detai l  6-9,{  and instal l  one of  these
switches at  the BAtID locat ion on the ci rcui l
board.  The switches can be instal led ei ther way.

In the same manner install the remaining six latching
pushbutton switches at the following locations:

NOTE: Refer to Pictorial 6-9, not the circuit board
screening when you install the Short Form switch.
The circuit board mav be screened in error.

i t  sHoRrFoRM
i) nuer,nx
\) orr LINE

(A In the same manner, install the 60 momentary
pushbutton switches in the remaining pushbut-
ton locations on the circuit board.

( ) Refer to Detail 6-98 (Illustration Booklet, Page
21) and install a 4-4O x 518" screw, a #4
lockwasher, and a small 4-40 nut at each of the
six indicated holes in the circuit board. Securelv
tighten this hardware.

t ) Refer to Detail 6-98 and install the two
keyboard brackets on the screws just installed.
Use 1/6' long spacers, #4 lockwashers, and
large 4-40 nuts. Be sure to position the brackets
as shown. Make sure that the diode leads do not
touch the keyboard brackets or any connections
on the keyboard.

Refer to Detail 6-9C on Pictorial 6-9 (Il lustration Book-
let, Page 20) for the following steps.

( ) Turn the circuit board foil side up as shown.

t ) Install and solder circuit board connectors in
holes 30, 3.7 ,7.5,  and 15 on the foi l  s ide of  the
board. Be sure vou do not f i l l  the pin with sol-
der.

( ) Prepare the ends of a'l..-112' white wire.

NOTE: When you connect a wire to the foil side of a
circuit board, as in the next step, keep the insulation
1/8" above the circuit board to be sure you obtain a
good solder connection.

( ) Solder one end of this 1.-1.12" white wire in the
indicated hole in the c i rcui t  board.

t ) Push the free end of this wire into the3.7 circuit
board connector.

(  )  Turn the c i rcui t  board over.

r ]t PLor
( l) AUro CARRY
( .\) scRoLL
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POSITION LABTL
AGAINST ONE EDGE

KEY KNOB

Refer to Pictorial 6-10 (Illustration Bookl et, Page 22)
for the following steps.

CAUTION: When you push the knobs on the pushbut-
ton switches, in the following step, be sure to support
the circuit board from the foil side so the board does
not get broken.

( ) Refer to Detail 6-10A and push a key knob onto
the BAUD RATE pushbutton switch. Press
firmly on the knob to make sure it is all the way
on the switch.

( ) In the same manner, install key knobs on all the
remaining pushbutton switches except for the
bottom switch where the space bar knob will be
installed Iater.

CAUTION: When you install the key labels in the
following step, be sure you install the proper label on
the proper key. Once a label in installed it is almost
impossible to get it off without damage to the label. If
you install a key label on the wrong key, remove the
key from the switch; do not remove the label. The key
can then be put in its right place according to the
label.

( ) Locate the key label set. Refer to Detail 6-108
and install each label as follows:

7. Carefully remove a label from the protective
backine.

Detail 6-108

2. Position one edge of the selected label
against one edge of the recess of the proper

key knob.

3. Lower the opposite edge of the label into the
recess of the key knob. Then press the label
into place.

Locate the set of space bar parts.

Refer to Detail 6-10C and install the plastic
guides at their locations on the circuit board
with the screws supplied. CAUTION: DO NOT
overtighten these screws as the holes in the
plastic guides can be stripped out easily.

PLASTIC
GU IDE

( )

( )

Detail 6-10A

Detail 6-10C



PLASTIC
GU IDE

( )

( )

( )

Detail 6-1oD

Refer to Detail 6-10D and fit a metal slider into
each plastic guide.

Refer to Detail 6-10E and push the "U" clip into
the space bar knob. Be sure to center the clip in
the knob.

Refer to Detail 6-10F and fit the space bar knob
onto the pushbutton switch and the two metal
sliders. Then slowly push the space bar knob
down as far as possible on the switch and slid-
ers. BE SURE the circuit board is supported
from the foil side.

Detail 6-10E

( ) Refer to Detail 6-10F and fit each end of the
torsion bar into the square hole in each metal
slider. Then push the torsion bar into the re-
tainer clip on each plastic guide.

( ) Push the space bar several times to check opera-
tion. If the bar does not operate freely, loosen
the screws in the plastic guides (on the foil side
of the circuit board) and permit the guides to
realign themselves to the space bar. Then re-
tighten the screws.

sPACT
8A R
KNOB

METAL
StI  DER\

METAL
SLIDER

S PACE BA
KNOE

Detail 6-10F
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Detail 6-10G

3. Continue to hold the IC with one hand and
strighten any bent pins with the other hand.

4. Pick up the circuit board in the other hand.

5. Align the pin 1 end of the IC with the index
mark on the circuit board.

6. Then push the IC pins into the IC socket.
Once in the socket, the IC is protected.

( ) lC4o2: Install an MMST4OAAEIC (#aa3-767) in
socket lC4O2.

CIRCUIT BOARD VISUAL CHECK

Carefully inspect foil side of the circuit board for the
following most commonly made errors.

( ) Unsoldered connections.

( ) Poor solder connections.

( ) Solder bridges between foil patterns,

( ) Protruding leads which could touch together.

When you make the following visual checks, refer to
the Pictorial where the part was installed and check it
against the installation instructions,

( ) Check the transistor for proper installation.

( ) Check the plugs for proper installation.

(  )  Check diodes for proper posit ioning of the
banded end.

( )  Check IC's for proper type and instal lat ion.

Refer to Detail 6-10G for proper identification of pin
#1 of the integrated circuits that will be installed on
the keyboard circuit board in the following steps.

( ) IC401: Install a 74LS93 IC(#443-538) in socket
IC401.

t ) IC403: Install a 74LS24o (lC (#443-754) in
socket IC403.

( )  IC404:Instal l  a74LS725IC (#443-811)in sock-
et IC404.

( ) IC405: Install a74LS1,251C(#443-871)in sock-
et IC405.

( ) IC406: Install a74LSO2lC(#443-779) in socket
IC406.

( ) lC4O7: Install a 74LS00 lC{#443-728) in socket
1c407.

( ) IC4oB: Install a 74LS00 lC(#443-728) in socket
IC408.

CAUTION: When you install a protected IC, be sure it
does not get damaged by static electricity. Once you
remove the foam pad from the IC, DO NOT let go of the
IC.Install the IC as follows: Read the entire step before
you pick up the IC.

1. Pick up the IC and touch the foam pad wilh
both hands.

2. Hold the IC with one hand and remove the
foam pad with the other hand.



KEYBOARD CIRCUIT BOARD CHECKOUT
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PICTORIAL 6.1.1

RESISTANCE MEASUREMENTS

Refer to Pictorial 6-11 for the following steps.

NOTE: Most of the keys (pushbutton switches) on the keyboard are spring loaded; however, seven keys (such as
the BAUD RATE key) can be locked on (down). Make sure all keys are off (up).

Make the following resistance measurements on the keyboard.

HHMHHHH

NEGATIVE
LEAD TO:

POStTtVE
LEAD TO:

SELECTOR _ RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

P401-1 P401-4 OHMS - RXlOOO GREATER
THAN 5 KO

tc402

P401-1 P402-9 OHMS _ RXlOO GREATER
THAN 5OO O

tc401, t903, tc404, tc405,
r906. rc407. 1c408

With the negative meter lead stil l connected to plug P401 pin 1, touch the positive meter lead to the other
plug pins. All of the other plug pins on the keyboard should read greater than 4000 O. If you obtain a
reading of less than 4000 O, look for solder bridges on the foil.

-A 
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KEYBOARD INSTALLATION

Refer to Pictorial O-12 for the following steps.

( ) Carefully position the chassis on its right
(power transformer) side and the top corner of
the CRT.

( ) Be sure S-wire socket 5701 (coming from the
main harness) is under the chassis for connec-
tion later.

Refer to Pictorial 6-13 (Illustration Booklet, Page 23)
for the following steps.

{ ) Push socket 5401 from the main harness onto
plug P401 so that the number "1." on the con-
nector (medium black wire) matches the
number "1" on the keyboard.

( ) Push the other connector socket 5402 onto plug
P402 so that the number "1" on the socket
(brown wireJ matches the number "L" on the
keyboard.

(  )  Pushtheotherconnectorsocket5402 ontoplug
P402 so that the number "8" on the socket
(green wire) matches the number "8" on the
keyboard.

( ) Push socket 5403 onto plug P403 so that the
number "1" on the socket (two violet wires)
matches the number "1" on the kevboard.

( ) Refer again to Pictorial 6-12 and mount the
keyboard to the side panels with four 6-32 x
3/B" hex head screws as shown. Do not tighten
any of the screws.

( ) Position the keyboard as far front (away from
the CRT) as possible and tighten the four
mounting screws.

( ) Position the chassis topside up.

VISUAT CHECKS

Refer to Pictorial 6-13 (Illustration Booklet, Page 23)
for the following steps.

NOTE: If you do not obtain the correct indication in
the following checkout, proceed to the "Voltage Mea-
surements."

( ) Connect a clip lead between solder lug EA (at
the lower left corner of the CRT) and plug P402,
pin 8.

( ) Connect another clip lead between solder lug
EB (at the lower right corner of the CRT) and
plug P402 pins 14 and 15. Clip the lead to both
pins.

(  )  Connectthel inecordtoanACoutletandsetthe
AC POWER switch to ON.

( ) Push keys 1 through 0 (top row). The screen
should display (in rows) the number of the key
that you push.

( ) Push keys Q through P (second row). The screen
should display (in rows) the letter of the key
that you push.

( ) Push keys A through L (third row). The screen
should display (in rows) the letter of the key
that you push.

( ) Push keys Z through M (fourth row). The screeR
should display (in rows) the letter of the key
that you push.

( ) Set the AC POWER switch to OFF, remove the
clip leads, and disconnect the line cord.

NOTE: If you obtained the proper response in the
previous checks, proceed to the "Ram And Counter
Circuit Board."
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VOLTAGE MEASUREMENTS

Refer to Pictorial 6-13 for the following steps.

Make the following voltage measurements on the keyboard.

NEGATIVE
LEAD TO:

POSITIVE
LEAD TO:

SELECTOR _ RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

CHASSIS P401-4 DC - 15V - 11.5V See the following "Possible Cause" checks.

CHASSIS P402-9 DC + tsv 5V

( )

( )

POSSIBLE CAUSE CHECKS

1. Disconnect the harness socket and make the same voltage measurements at the socket. If you do not have the
correct voltage at the socket connector, the problem is in the harness.

2. Ifyou do have the correct voltage at the harness socket, carefully check for solder bridges on the keybord
foil, especially around the IC sockets.

3. Remove the IC's one at a time (with the power offl. Then with the power on, recheck for the correct voltage at
the plug pins (with the harness sockets installed). If you obtain the correct voltage with an IC removed, the
IC is possibly shorted.

Correct any problems and then perform "Visual Checks" on Page 101.



RAM AND COUNTER
CIRCUIT BOARD

PARTS IIST

Unpack the pack marked #b and check each part
against the following Parts List. The key numbers
correspond to the numbers on the Ram and Counter
Circuit Board Parts Pictorial (Illustration Booklet.

Page 24). Any part that is packaged in an individual
envelope with a part number on it should be placed
back in the envelope after it is identified until it is
called for in a step.

KEY HEATH QTY. DESCRIPTION
No. Part No.

RESISTORS

All resistors are 5% (fourth band gold).

CIRCUIT
Comp. No.

KEY
No.

HEATH Qry. DESCRIPTION
Part No.

CIRCUIT
Comp. No.

1/4-Watt

A1 6-122-12
A1 6-222-12

1 1200 O (brown-red-red)
I 22OO O (red-red-red)

CAPACITORS

Bl 21-22 1
81 21-95 22

22O pF cercmic
.1 g.F ceramic

c527
c503, c504,
c505, c506,
c507, c508,
c509, cs11,
c512, C513,
c514, C515,
c516, C517,
c518, c519,
c521, C522,
c523, C524,
c525. C526
c501, c502A1 6-472-12 11 4700 O (yellow-violet-red)

R51 I
R501, R502,
R503, Rs06,
R507, R508,
R514, R517,
R523
R504, R505,
R509, R511,
R512, R513,
R515, R516,
R518, R519,
R521

82 25-223

DIODE

cl 56-87

2 47 rr, F tantalum

I FH1100 D501
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HEATH QTY. DESCRIPTION
Part No.

KEY
No.

CIRCUIT
Comp. No.

1c504, tc517,
1c523, 1c528
tc512,1c527
1c505,1c511,
1c514, 1c529,
rcs30
1c526

KEY HEATH
No. Part No.

432-779

434-2!8
4.3/,-299
434-310
432-969

QTY. DESCRIPTION

12-pin socket

14-pin lC socket
16-pin lC socket
18-pin lC socket
s-pin plug

Ram and counter
circuit board

CIRCUIT
Comp. No.

1c515
1c524
1c525
tc510
1c501 , 1c518,
1c521
rc502
1c513, 1c519
lcs03, lcs08,
1c520
tc522
1c509
rc506

INTEGRATED CIRCUITS (lG's)

NOTE: lntegrated circuits are marked for identification in one
of the following four ways:

Integrated Circuits (cont'd.)
Dl 443-816 1 74LS09 lC
Dl 443-797 1 741510 lC
Dl 443-798 1 74LS20 lC
D1 443-800 1 741s27 lc
D2 443-781 3 74LS75 lC

443-817
/143-815

443-719

443-733
443-4
443-5

1

2
3

74LS192 lC
74LS193 tC
74LS266 tC

741S293 lC
7472 tC
7473 tC

1

1

1

CAUTfON: The protected 2114 (443-764) lC's can be dam-
aged by static electricity. DO NOT remove them from their
foam pad until you are instructed to do so in a step.

D3 443-764 2 2114 (4045, 40L45, or
6614) lC (protected)

1c507, 1c516

SOCKETS _ PLUG

3.
4.

Part number.
Type number. (This refers only to the numbers and
letters listed. Any additional letters and numbers on
an lC are not significant).
Part number and type number.
Part number with a type number other than the one
listed.

D2
D2
D1

D1
D1
D1

22
o

2
1

E2
E3
E4
E5

E1 s501, s502,
s503. s504

P501

D1

D1
D1

D1

443-728

443-779
443-745

4/.3-780

741500 rC

74LS02 tC
741S03 lC

741S08 tC

2
5

PART FROM FINAL PACK

85-1 958-1

, IMPORTANT

Before you open any lC package, and if any components are
missing from the sealed lC package, return the unopened
package for replacement. Claims for missing lC's will not be
honored.

lf you locate damaged or defective lC's, order individual re-
placements. Be sure to follow the standard instructions on the
"Parts Order Form" and on the inside rear cover of the Manual.
Save defective or damaged components for return instruc-
tions.



-G-
LryI

STEP.BY-STEP ASSEMBLY
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( i ) Position the circuit board as
shown with the printed side up.

(  )  D501: FH1100 diode (#56-s7).
'  Match the band on the diode

with the band on the ci rcui t
board out l ine.

{  { )  R519: 1200 O (brown-red-red).

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

PICTORIAL 7-1
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R514: 2200 O (red-red-red).

({) Rs03: 22oo A (red-red-red).

(1 
,J '  R501: 22OO Q (red-red-red).

(Y)/ Rsr0: 22oo A (red-red-red).

R5L7: 22OO O (red-red-red).

( )  R50B: 22oo A (red-red-red).

( )  , iR523: 22OO A (red-red-redJ.

( ,  )  R507: 22OO Q (red-red-red)..L

( ,-J. Solder the leads to the foil and
' cut off the excess lead lengths.

PICTORIAL 7.2



NOTE: When you install an IC soc-
ket, make sure the index mark (color
dot) on the circuit board outline is
still visible after the socket is instal-
led. Solder the socket pins to the foil
as each socket is installed. DO NOT
install a 14-pin or 16-pin socket at an
18-pin socket location, or a 14-pin
socket in a 16-pin socket location.

( ,  )  fa-Pin IC sockets at  IC507 and
IC516.

Install t6-pin IC sockets at the fol-
lowing six locations.

(  )  IC501
( ) rc502
(  )  IC513

) IC518
) IC51e
) IC521

Install 14-pin lC sockets at the fol-
lowing, 22 (all remaining IC) loca-
t ions.

[ ,  )  rc503 t . IC512
IC514
ICs15
1c577
IC52O
TCs22
1C523

1c524
IC525
IC526
1c527
IC52B
IC529
IC53O
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Install l2-pin sockets at the follow-

ing four locations. Solder the pins in

the smallest diameter holes as each
socket is installed.

e)s501 (  )s503
[]s502 ()ss04

(l-.) s-pin plug. Insert the short pins
into the circuit board holes and
solder the pins to the foil.

(  )  C512: .1 pF ceramic.

( J C509: .1 pcF ceramic.

( ) C507: .1 g.F ceramic.

)  C515: .1 pF ceramic.

{  )  C51a: .1 p,F ceramic.

[  )  C526: .1 pF ceramic.

)  C522:.1 pr.F ceramic.

(  )  CSZS: .1 pF ceramic.

(  )  C527:220 pF ceramic.

(  )  C525: .1 prF ceramic.

[  )  C52a: .1 pF ceramic.

[  )  So]der the leads to the fo i l  and

cut off the excess lead leneths.

PICTORIAL 7.4
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( )  C501: 47 pF tantalum. Always
match the positive (+ or color
dot) mark on the capacitor with
the plus (+) mark on the circuit
board outline.

( ) C503: .1 g,F ceramic.

[  )  C508: .1 pF ceramic.

)  C511: .1 g,F ceramic.

[  )  C50 : .1 pF ceramic.

[  )  C505: .1 pF ceramic.

(  )  C506: .1 pF ceramic.

[  )  Solder the leads to the fo i l  and
cut off the excess lead lengths.

(  )  CS1S: .1 p,F ceramic.

[  )  C521: .1 pF ceramic.

[  )  C518: .1 pF ceramic.

(  )  C516: .1 pF ceramic.

[  )  C519: .1 pF ceramic.

(  )  C517: .1 pF ceramic.

(  )  C502: 47 pF tantalurr . .

{  )  Solder the leads to the fo i l  and
cut off the excess lead lengths,

PICTORIAL 7.5
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NUMBER

The parts instal led in th is pictor ia l  are
in th is area of  the c i rcui t  board.
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PIX I  IJ UNOTE: When you install an IC, refer

to Detail 7-6A for proper identifica-
t ion of oin 1.

[ )  ICs26: 74LS08 IC(#443-780).

( ) IC521: 74L575 lC(#443-787).

( ) 1C527: 74LSO2 lC (#443-77s).

( ) ICs28: 74LS0o lC(#443-728).

( ) IC52a: 74LS10 IC(#443-7s7).

( ) IC529: 74LS03 lC (#443-745).

( ) ICs30: 74LS03 lC(#443-7451

(' l  lcs22: 74L5293 lc (#443-7331.

( ) IC517: 74LS00 IC(#443-728').

( ) IC523: 74LS00 lC(#443-728).

J IC518: 7 4L575 lC (#443-787).

(  )  ICs19: 74LS193 IC (#443-815).

( )  ICs25: 74LS2o IC [#443-798).

( ) IC520: 74L5266 IC(#443-779).

PICTORIAL 7.6



-  

Tzl ; t ' i ' i

ry
IDENTIFICATION

DRAWING

PART
NUMBER

The parts installed in this Pictorial are
in this area of the circuit board.
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( )  ICs12: 74LSo2rC(#443-77s1.

(  )  IC513: 74LS193 IC (#443-815).

( I  IC509: 7472 IC(#443-4).

(  )  IC514: 74LSo3 lC(#443-745).

( )  ICslo: 74L527 IC (#443-8oo].

I  J IC505: 74LS03 IC(#443-745).

( ) IC51s: 74LS09 IC (#443-816).

(  )  ICs11:74LS03 lC(#443-745)

[  )  IC5o6: 7473 lC (#443-5).

(  )  IC5OB: 74L5266 IC (#443-71.91.

( ) IC5o3: 74L5266 IC (#443-719j.

( ) IC5o1: 74L575 IC (#443-787).

( I  ICsoa: 74LSo0 [C(#443-7281.

( I  IC502: 74LS1sz lC(#443-8't71.

NOTE: The two remaining IC's wi l l
be installed later.

CIRCUIT BOARD CHECKOUT

Visual Inspection

Careful ly inspect the fo i l  s ide of  the
circuit board for the following most
commonly made errors.

(  )  Unsoldered connect ions.

(  )  Poor solder connect ions.

(  )  Solder br idges between foi l  pat-
terns.

[  )  Protruding leads which could
touch together.

When you make the following visual
checks, refer to the Pictorial where
the part  was instal led and check i t
against  the instal lat ion instruct ions.

( ) Check the integrated circuits for
proper type and installation.

[ ) Check the diode for proper type
and instal lat ion.

( ) Check the plug and sockets for
proper installation.

( ) Check the tantalum capacitors
for proper position of the posi-
t ive [+ or color dot) .

PICTORIAL 7.7
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RAM AND COUNTER CIRCUIT BOARD CHECKOUT
2

RESISTANCE MEASUREMENTS

Refer to Pictorial Z-g for the following steps.

CAUTION: Be sure the 2114 protected IC's (#443-764) are not in their sockets at locations IC507 and ICS16. They
can be damaged by making the following resistance measurements.

Make the following resistance measurements on the ram and counter circuit board.

()

NEGATIVE
LEAD TO:

POSTTIVE
LEAD TO:

SELECTOR _ RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

s501-1 s501-2 OHMS _ RX 1OOO GREATER
THAN 1OOO O

Check for solder bridges on the foil,
especially around the lC sockets.

With the negative meter lead still connected to socket 5501
connector in socket 5504. The meter should read INFINITE.
look for solder bridges on the foil.

pin 1, touch the positive meter lead to each
If you obtain a reading less than INFINITE,
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PICTORIAL 7.9

Refer to Pictorial 7-9 for the following steps,

CAUTION; When you install a protected IC, be sure it does not get damaged by static electricity. Once you remove
the foam pad from the IC, DO NOT let go of the IC. Install the IC as follows. Read the entire step before you pick up
the IC.

7. Pick up the IC and touch the foam pad with both hands.

2. Hold the IC with one hand and remove the foam pad with the other hand.

3. Continue to hold the IC with one hand and straighten any bent pins with the other hand.

4. Pick up the circuit board with the other hand.

5. Align the pin 1 end of ths IC with the index mark on the circuit board.

6. Then push the IC pins into the IC socket. Once in the socket, the IC is protected.

()

()

ICS07: Instal l  a211,4

IC516: Install a 21.'J.4

[4045, 4OL4s,

(4045,4OL45,

or 6614) lC (#443-764) in socket IC507.

or 6614) IC (#443-764) in socket ICs16.
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RAM AND COUNTER CIRCUIT BOARI)
INSTALLATION

Refer to Pictorial 7-10 for the following steps.

( ) Position the chassis up on its right (power trans-
former) side.

( ) Positiontheramandcountercircuitboardonto
plugs P501,P5o2, P503, and P504. Make sure
all plug pins are started into the circuit board
sockets. Then push the board down onto the
circuitboard standoffs and the plug pins evenly
all the way around the board. Do not push one
socket all the way onto a plug and then another
socket, as this could damage the circuit board.

VOLTAGE MEASUREMENTS

Refer to Pictorial 7-11 (Illustration Booklet, Page 2b) for the following steps.

( )

POSSIBLE CAUSE CHECKS

7. Remove the circuit board and make the same voltage measurements at the chassis plug. If you do not have
the correct voltage at the plug, the problem is in the harness.

2. Ifyou do have the correct voltage at the chassis plug, carefully check for solder bridges on the bottom ofthe
circuit board, especially around the IC sockets.

3. Reinstall the circuit board. Then remove the IC's one at a time (with the power offl. Then with the power on,
recheck for the correct voltage at the socket connector. If you obtain the correct voltage with an IC removed
the IC is possibly shorted.

NEGATIVE
LEAD TO:

POS|T|VE
LEAD TO:

SELECTOR_RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

CHASSTS s501-2 DC + 1SV 5V See the following "Possible Cause Checks."
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INPUT/OUTPt]T
CIRCUIT BOARD

PARTS LIST

Unpack the pack marked #6 and check each part
against the following Parts List. The key numbers
correspond to the numbers on the Input/Output (I/O)
Circuit Board Parts Pictorial (Illustration Booklet,

Page 24). Any part that is packaged in an individual
envelope with a part number on it should be placed
back in the envelope after it is identified until it is
called for in a step.

KEY
No.

HEATH
Part No.

QTY. DESCR]PTION

RESISTORS

Afl resistors are 5"h (fourth band gold).

CIRCUIT
Comp. No.

KEY
No.

Other Resistors

A1 142 1

A2 1-2-1 2

270 O, 1|2-watl (red-violet
brown)
1000 O, l-watt (brown-
black-red)

CIRCUIT
Comp. No.

(optional
use)
R629, R632

HEATH QTY. DESCBIPTION
Part No.

1/4-Watt

A1 6-221-12
A1 6-271-12

A1 6-332-12
A1 6-472-12

A1 6-103-12
A'r 6-393-12
A1 6-104-12

R615
R622, R625,
R627
R631
R601, R602,
R603, R604,
R605, R606,
R607, R608,
R609, R611,
R612, R613,
R614, R616,
R619, R623,
R626
R618
R617
R621, R624,
R628

CAPACITORS

81 21-95 5

81 21:t7 1
82 25-220 1

DIODES

.1 pF ceramic

270 pF ceramic
10 rrF tantalum

c602, C603,
c604, c605,
c606
c607
c601

1

3
220 O (red-red-brown)
270 O (red-violet-brown)

3300 O (orange-orange-red)
4700 O (yellow-violet-red)

1 10 kO (brown-black-orange)
1 39 Kl (orange-white-orange)
3 100 K) (brown-black-yellow)

1

17

c1 56-26 1
cl 56-56 1
c1 57-65 3

1N191 (brown-white-brown) D602
1N4149 D604
1N4002 D601, D603,

D605
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KEY HEATH QTY. DESCRIPTION CIRCUITKEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.

TRANSISTORS - INTEGRATED CIRCUITS
(lC's)

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

1. Part number.
2. Type number. (On integrated circuitsthis refers only

to the numbers and letters listed. Any additional
letters or numbers on an lC are not significant.)

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

listed.

D1 417-801 2 MPSA2o transistor Q603, Q604
Dl 417-865 1 MPSAss transistor 0601
D1 417-897 1 Selected FET transistor 0602

IMPORTANT

Before you open any lC package, and if any components are
missing from the sealed lC package, return the unopened
package for replacement. Claims for missing lC's will not be
honored.

lf you locate damaged or defective lC's, order individual re-
placements. Be sure to follow the standard instructions on the
"Parts Order Form" and on the inside rear cover of the Manual.
Save defective or damaged components for return instruc-

Transistors - lntegrated Circuits (cont'd.)
D2 443-780 1 741508 lC
D2 443-797 1 74LS10 rC
D2 443-732 1 74LS30 lC
D2 443-807 2 74L542 tC
D2 443-730 1 74L574 lC
D2 443-752 3 74LS175 lC

D2 443-791 2 74L5244 lC
D2 M3-733 2 741S293lC

No. Part No.

El 432-134 6 Circuit board connector
(1 extra)

E2 432-903 1 10-pin ptug
E3 432-946 3 25-pin ptug

E4 434-315 3 6-pin tC socket
434-298 19 14-pin lC socket
434-299 5 16-pin lC socket
434-311 Z 2}-pin tC socket
434-253 1 40-pin tC socket

PART FROM FINAL PACK

85-2136-1 1 Input/output circuit board

1c615
1c619
1c613
1c614, rc623
tc618
1c616, tc621,
tc622
1c603, 1c620
1c601, 1c602

Comp. No.

P603
P601, P602,
P604

NOTE: The protected 1M6402 (#443-761) lC can be damaged
by static electricity. DO NOT remove it from the foam pad until
you are instructed to do so in a step.

D3 443-859 1 TMS6011N tC612
(protected)

CONNECTOR - PLUGS _ SOCKETS

02 443-808 3 4N26 lC

02 443-1 1 7400 lc
D2 443-728 2 741500 lC
D2 443-779 3 74LS02 tC

D2 443-745 1 74LS03 tC

1c604, 1c605,
rc606
rc609
tc608, tc611
1c610, 1c617,
1c624
rc607



STEP-BY.STEP ASSEMBLY
IDENTIFICATION

DRAWING

The parts installed in this Pictorial are
in this area of the circuit board.
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( i ) Position the circuit board as
shown with its printed side up.

( r ) 2" white wire.

( ) R603: 47OO O (yellow-violet-
redl .

( /  )  R615: 220 O (red-red-brown).

[ ) Solder the leads to the foi] and
cut off the excess lead lensths.

1 ;) Solder the leads to the foil and
cut off the excess lead leneths.

PICTORIAL 8.1
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IDENTIFICATION

DRAWING

PART
NUMBER

Detail B-2A

The parts installed in this pictorial
in this area of the circuit board.

EIA

PICTORIAL B-2

( )  D60s: 1N4002 diode (#57-6s).

[  )  D603: 1N4002 diode (#s7-6s)
NOTE: When you install a diode, al-
ways match the band on the diode
with the band on the circuit board
outl ine.

( ) R631: 3300 O (orange-orange-
red).

( , ) 1" bare wire between hole 2 and
indicated hole 3.

( \  )  D601: 1N4002 diode (#sZ-65).

(\ | 27O O, l/z-watr (red-violet-
brown) between hole A and
other hole 3. See Detail 8-2A.( ,  )  R627: 27o A, l / l -watt (red-

violet-brown). (  )  l "barewirebetweenholes4and
6. Be sure the wire does not
touch hole 5.

( ) R625: 270 O (red-violet-brown).

(,  )  R6zZ: 270 O (red-violet-brown).

, , , 
l;JH:" 

wire between holes E

( , ) ROZa: 100 kO (brown-black-
" yel low).

(  )  R616: 47OO A (yel low-viole!
red).

(  )  D602: 1N191 diode (brown-

white-brown, #56-26).

( | 1-714" white between holes B
and ground (+). Be sure you do
not instal l  this wire in the B
fbase) hole oftransistor Q60a by
mistake.

NOTE: The wires installed in some of
the following steps select the EIA
mode of operation which will be
used for testing the VIDEO Terminal.
The Terminal can be changed to
another mode of operation later by
following the instructions in the Op-
eration Manual.

( ) R617: 3S K) (orange-white-
orange). The circuit board mav
be screened 10 k.

( ' , ' )  Dooa' 1N4149 diode (#s6-s6).

I I ) 1" white wire between holes G
and 15. Be sure this wire does
not touch the circuit bord foil
that is under it.

(  .)  R618: 10 K) fbrown-black_
orange). The circuit board mav
be screened 4200.

(' ,l 7" bare wire between holes H
and EIA.

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

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



NOTE: When you install an IC soc-
ket, make sure the index mark {dot)
on the circuit board outline is still
visible after the socket is installed.
Solder the pins to the foil as each
socket is installed.

Install 6-pin IC sockets at the three
following locations:

(  ) IC6o4 (  ) IC6os {  ) IC6o6

Install 20-pin IC sockets at the two
following locations:

() IC6o3 () IC62o

Install t6-pin IC sockets at the five
following locations:

[ ) IC614 ( ) IC621 ( ) IC623
() IC616 ()rC622

nfl
_lf_lJl,[
ii q

Install te-pin IC sockets at the thir-
teen following (all the remaining
14-pin socket) locations:

IC6O1
IC6O2
IC607
IC6O8
IC609

IC61O
IC611
IC613
IC615
lc617

) IC618
) IC61e
) 1c624

( ) Instal laaO-pinlCsocketatloca-
tion IC612.

o%%3/o1
1/a,3/al5/ata/8

PICTORIAL 8'3
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DO NOT INSTALL
THIS CAPACITOR
AT THIS TIME.
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{ I ) Five circuit board pins. Solder
' each pin to the foil as it is instal-

led.

( ) C603: .1 g,F ceramic.

NOTE: When you install a transistor,
match the flat on the transistor with
the flat on the circuit board outline
and insert the leads in the proper
holes. Then solder the leads to the
foil and cut off the excess lead
lengths.

LAT

OR

FLAT

('.1 Q602: Selected FET transistor
(#4r7-897).

(  v)  Q601: MPSA55 transistor
(#477-865).

(  l i  )  Q603: MPSA20 transistor
(#41.7-8071.

I  t ;J Q60 :  MPSA20 transistor' (#417-Bo7l.

[  )  C60a: .1 pF ceramic.

["  )  C601: 10 g,F tantalum. Match
the positive (+ or color dot) on
the capacitor with the plug (+)
mark on the circuit board out-
l ine.

[  ' ; )  C605: .1 g,F ceramic.

[  )  C606: .1 pF ceramic.

( ) Solder the leads to the foil and
cut off the excess lead leneths.
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( ) Solder one end of a 2" white

wire into the indicated circuit
board hole and cut offthe excess
lead length. Insert the other end
of the wire into circuit board

connector "600". Then push the

wire down against the board as
shown.

NOTE: Install the next two plugs on
the lettered side of the circuit board.
Solder the short pins to the foil side
oftheboard as each plug is installed.

( .  )  P6O1: 25-pin plug.

( ' )  P6Oa: 25-pin plug.

( ) R632: 1000 O, l-watt (brown-
black-red). Upper right side of
the circuit board.

) R629: 1000 O, l-watt (brown-

black-red). Upper right corner

of the circuit board.

[ ) Solder the leads to the foil and
cut off the excess lead lengths.
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( )  LocatetheT400IC[#aa3-1)and
set it aside. This is so you will
not confuse it with the 74LS00
IC's. The 74OOlC will be instal-
led on the next Page.

In the following steps, install IC's in
the designated sockets. Be careful to
match the pin 1 end of each IC to the
index mark on the circuit board. See
Detail 8-6A.
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( ) IC601: 74LS2S3 IC(#443-7331.

( ) IC602: 74L5293 IC (#443-733).

( ) IC603: 74L5244 IC(#443-797).

( ) IC607: 74LS03 IC(1t443-745).

( ) IC608: 74LS00 lC(#443-7281.

( ) IC610: 74LSO2 lC(#443-77s1.

( ) IC611: 74LS00 lC(#443-728\.

( )  IC615: 74LS08 IC (#443-780).

( ) IC616: 74LS175 lC(#443-752).

( ) IC618: 74L574 IC (#443-730).

( ) IC619: 74LS1o lC(#443-7s7).

( ) IC620: 74L5244 IC (#443-7srl.

( ) IC621: 74LS175 lC(#443-7521.

( ) IC622: 74LSL75 lC(#443-752).

Detail 8-6A

PICTORIAL 8.6



-  

Paoe125

ry
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( ) IC60a: 4N26 IC [#443-808).

IW, ( ) IC606: 4N26 IC {#443-808).

( ) IC605:4N26 IC (#443-808)

{ ) IC609: 74ooIC(#443-r).

[ ) IC613: 74LS30 lC(#443-732).

( ) IC61a: 74LS42 lC(#443-807).

( J IC617: 74LSo2 IC(#443-77s).

( ) IC623: 74L542 IC(#443-8071.

( ) IC62a: 74LSo2 lC(#443-779).

NOTE: When you install the next two
plugs only, insert the short pins into
the circuit board holes on the foil
side. Then solder the pins to the foils
ori the letterd side of the board.

( ) P603: 10-pin plug.

( ) P602: 25-pin plug.



NOTE: In the next four steps, be sure
you connect the wires between the
lettered holes and the positive (+)
holes and NOT between the ground
(f)  holes and posi t ive [+)holes.  See
Detai l  8-8A.

( ) 1-114" white wire between holes
E and posi t ive (+).

( ) l-114' white wire between holes
N, and posi t ive (+).

[ ) 1-1/4" white wire between holes
N, and posi t ive (+).

( ) 7-114" white wire between holes
P and posi t ive (+).

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

CAUTION: When you install a pro-
tected IC, be sure it does not get dam-
aged by static electricity. Once you
remove the foam pad from the IC, DO
NOT let go of the IC. Install the IC as
follows. Read the entire steo before
yori pick up the IC.

7. Pickup theIC and touch the
foam pad with both hands.

2. Hold the IC with one hand
and remove the foam pad
with rhe other hand.

Continue to hold the IC with
one hand and straighten any
bent pins with the other
hand.

Pick up the circuit  board in
the other hand.

Align the pin 1 end of the IC
with the index mark on the
circuit board.

Then push the IC pins into
the IC socket. Once in the
sockel, the IC is protected.

)  IC612: TMS6011N protected IC
(#443-85e).

IDENTIFICATION
DRAWING

PART
NUMBER

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

PICTORIAL 8.8
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CIRCUIT BOARD CHECKOUT

It is important that the following
checkout procedure be done after
each circuit board is comnleted.

Visual Inspection

Carefully inspect the foil side of the
circuit board for the following most
commonly made errors.

(  )  Unsoldered connect ions.

( | Poor solder connections.

(  )  Solder br idges between foi l  pat-

terns.

(  )  Protruding leads which could
touch together.

When you make the following visual
checks, refer to the Pictorial where
the part was installed and check it

against the installation instructions.

( ) Check the transistors for proper

instal lat ion.

(  )  Checktheintegratedcircui tsfor
proper type and installation.

[ ) Check the tantalum capacitors

for the correct position of the

posi t ive (+) end.

( ) Check the diodes for proper

type and installation.
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[  )  C607:270 PF ceramic.

( ) C602: .1 pF ceramic.

I I Solder the leads to the foil side
of the circuit board' Cut off the
excess lead lengths.

PICTORIAL 8.9
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I/O CIRCUIT BOARD CHECKOUT

RESISTANCE MEASUREMENTS

Refer to Pictorial a-10 for the following steps.

Make the following resistance measurements on the IiO circuit board.

( )

( )

( )

( )

( )

NEGATIVE
LEAD TO:

POS|TTVE
LEAD TO:

SELECTOR - RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

P604-5 '7#i;%
ru./ITHROUGW'

T,tsgttrg%

OHMS - Rx1000 GREATER
THAN 50 KO

Check for solder bridges on the foil,
especially around the lC sockets.

P604-6 OHMS _ RX1OOO GREATER
THAN 5 KO

P604-10 P604-1 OHMS - Rx1000 GREATER
THAN 5 KO

P604-10 P604-5 OHMS - Rx1000 GREATER
THAN 5 KO

P604-10 P604-6 OHMS _ RX1OOO GREATER
THAN 1OOO O
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I/O CIRCUIT BOARD INSTALLATION

Refer to Pictorial 8-11 for the following steps.

( ) Remove the 6-32 x 3/B" black screw from the
CRT brace at EG. This wil l permit the brace to
move up enough to allow installation of the I/O
circuit board.

( .) 
Position the I/O circuit board as shown. Then
push the 2S-connector socket coming from the
rear panel  onto plug P602 [on the foi ]  s ide of  the
circui t  boardl  so the number "1" on the connec-
tor socket (violet wire) is connected to pin 1 (see
the let tered side on the boardJ.

t ) Push the I/O circuit board down into the circuit
board holders on the chassis.

( ) Push 10-connector socket coming from the rear
panel  onto plug P603 fon the foi l  s ide of  the
circui t  board) so that connector number "1"

fgreen wire) is connected to pin 1 (see the let-
tered side of  the boardl .

( ) Position the CRT brace down so the angle
bracket is in front of the circuit board as shown.

t ) Remount the brace to the rear panel at EG with
the screw that was removed earlier. Tighten the
hardware on both ends of this brace,

( ) With a screwdriver t ip, bend the bottom edge of
the CRT brace angle bracket rearward until it is
parallel with the surface of the board and holds
the board securely in place. NOTE: If necessary,
loosen the angle bracket mounting hardware to
push the bracket t ightly against the top edge of
the board, then retighten this hardware.

( ) Refer to Pictorial 8-12 (Il lustration Booklet,
Page 26) for the following stePs.

(  )  Push socket 5601 (coming from the main har-
ness) onto plug P601 so that the number "1"

fwhi te-orange wire) matches pin "1" on the
board.

(  )  Push socket 5604 (coming from the main har-

ness) onto plug P604 so that connector number
"1" (medium brown wire) matches pin "1" ot ' t

the board.

This completes the I /O circtr i t  board instal la l io l r .  Pro-

ceed to the "TPt l  Circt t i t  Roard."
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TIMING AND PROCESSING UNIT
CIRCUIT BOARD

PARTS LIST
NOTE: This circuit board was factory assembled and
checked. The following Parts List is included for parts
replacement purposes. Parts Pictorial in Illustration
Booklet, Page 7.

IMPORTANT: The TPU circuit board assembly has been wired and tested at Heath Company. If it malfunctions
during the 90-day period, return the complete circuit board assembly to Heath Company or a Heathkit Electronic
Center' It will be promptly repaired and returned. Individual replacement parts are not supplied under
warranty. DO NOT attempt to service this circuit board assembly yourself during the warranty period; to do so
voids the wananty,

For out-of-warranty circuit boards, you can have them repaired by Heath Company, (or a Heathkit Electronic
Center), or you can purchase individual replacement parts to do your own service.

KEY
No.

HEATH Qry. DESCRIPTION
Part No.

181-2679-2

CIRCUIT
Comp. No.

KEY
No.

Resistors (cont'd.)

A1 6-103-12 1
A1 6-223-12 2
A1 6-104-12 1

CAPACITORS

81 20-131
82 21-140
82 21-9s

1 0 kO (brown-black-orange)
22 kO (red-red-orange)
100 kO (brown-black-
yellow)

CIRCUIT
Comp. No.

R726
R717, R725
R728

HEATH QTY. DESCRIPTION
Part No.

RESISTORS

All resistors are 5% (tourth band gold).

Assembled TPU circuit
board consisting of
the following:

'l 100 O (brown-black-brown)

31 4700 O (yellow-violet-red)

1/4-Watt

A1 6-101-12
A1 6-472-12

R731
R701, R702,
R703, R704,
R705, R706,
R707, R708,
R709, R710,
R711, R712,
R713, R714,
R715, R716,
R718, R719,
R721, R722,
R723,R724,
R727, R729,
R730, R732,
R733, R734,
R735, R736,
R737

1 360 pF mica
1 .001 pF ceramic
14 .1 pF ceramic

c718
c721
c701, c702,
c703, c704,
c705, c706,
c707, c708,
c709, c711,
c712, C7't3,
c714, C7't5
c717
c719
c716

83 25-221 1
Bil 25-220 1
84 25-162 1

DIODE

2.2 pF tantalum
10 pF tantalum
38 pF tantalum

cl 56-56 1 1N4149 D701
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KEY
No.

HEATH QTY. DESCRIPTION
Part No.

CIRCUIT
Comp. No.

KEY
No.

HEATH QTY. DESCRIPTION
Part No.

443-779

443-745

74LS02 tC

741503 rC

741S05 rC
74LS08 tC

74LS09 rC
741S10 rC
74L527 tC
74L542 tC
74L574 tC

74't21 tC
74LS175 tC
DM8575 tC

74S188 tC
745188 tC
745188 rC

rc70s, rc708,
1c735, 1c737
1c721, tc722,
1c727, tc733,
tc742
tc717
1c701, tc710,
1c714, 1c729,
1c734
1c715
tc707, tc7't6
rc713, rc718
1c712
rc704, tc706,
rc709, 1c723,
1c725, tc738
1c736
tc720
1c702

CIRCUIT
Comp. No.

tc728
1c730
1c724

TRANSISTOR INTEGRATED CIRCUITS
(lC's)

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

1. Part number.
2. Type number. (On integrated circuits this refers only

to the numbers and letters listed. Any additional
letters or numbers on an lC are not significant.

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

listed.

D1 417-801 1 MPSA2O transistor 0701

IMPORTANT

Belore you open any lC package, and if any components are
missing from the sealed lC package, return the unopened
package for replacement. Claims for missing lC's wil l not be
honored.

lf you locate damaged or defective lC's, order individual re-
placements. Be sure to follow the standard instructions on the
"Parts Order Form" and on the inside rear cover of the Manual.
Save defective or damaged components for return instruc-
trons.

D2 443-728 I 74LS00 lC 1c703, lc71 1,
1c719,1c726,
1c731 ,1c732,
1c739, tc740,
tc741

Transistors - lntegrated Circuits (cont'd.)

D2

D2

D2 443-818
D2 443-780

D2 443-816
D2 443-797
D2 443-800
D2 443-807
D2 443-730

D2 443-22
D2 443-752
D3 443-787

1

5

1

2
2

o

1
1
1

NOTE: The three following lC's must be identif ied by their
Heath part nurnber. Although these lC's have the satne type
number, they are not interchangeable.

444-10
444-1' l
444-12

1
1
'I

o2
D2
D2
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TPU CIRCUIT BOARD CHECKOUT

TPU CIRCUIT BOARD INSTALLATION

Refer to Pictorial 9-1 (Il lustration Booklet, Page zz) for
the following steps.

( ) Position the chassis on its left side (high voltage
assembly side).

( .| 
Locate the TPU circuit board and install i t onto
plugs P701, P702,P703,P704,P705, P706, and
P707. Make sure all plug pins are started into
the sockets. Then push the board down onto the
plug pins evenly all the way around the board.

( ) Push socket 5701 (on the main harness) onto
plug P701 on the TPU circui t  board.

( ) Locate the 5-wire cable that was prepared ear-
Iier. Note that the wire order is not the same on
both ends of this cable. Be sure to connect the
correct end of this cable in the next step.

( ) Push socket S7O2 onto plug P7O2 {on the TPU
circuit board) so that pin 1 fbrown wire)
matches the number "1" on the c i rcui t  board.

( ) Push socket 5501 onto plug P501 (on the ram
and counter circuit board) so that pin 1 (brown
wirel matches the number "1" on the circuit
board.

VISUAL CHECKS

(  )  Posi t ion the chassis top s ide up.

( ) Set all keys on the keyboard to their up posi-
t ions.

( ) Connect the l ine cord to an AC outlet and set the
AC PWR switch to ON. After a few seconds of
warmup, a cursor mark should appear in the
upper left part of the screen.

NOTE: If you do not obtain the correct results in the
following steps, first recheck the steps to make sure
that you performed the operation correctly. If you stil l
do not obtain the correct results, proceed to "Voltage
Measurements" on Paee 136.

( ) Depress the long spacer bar several times. The
cursor should move each time the bar is
depressed.

( ) Depress the cursor right key [=l (at the right
side of the keyboard) several t' ifr'es. The cursor
should move right each time the key is de-
pressed. NOTE: When the cursor reaches the
edge of the screen, it will automatically reset
itself to the opposite side of the screen.

t ) Depress the cursor left key [l ,"u"r"] times.
The cursor should move left e-ach time the kev is
depressed.

( ) Depress the cursor down key U five times.
The cursor should move down five spaces.

( ) Depress the cursor up key ffi fi 't e times. The
cursor should move up f ivFipaces.

( ) Push several character (lettered) keys. The cur-
sor should move each time a key is depressed
and the character should be displayed on the
SCIEEN.

( ) Depress the ERASE PAGE key at the top of the
keyboard. The screen should be cleared and the
cursor should reset back to the upper left part of
the screen. Depress this key anytime you want
to reset the cursor. You will not be instructed
when to reset the cursor.

( ) Depress the XMIT PAGE key. The cursor should
continr:e to move across the screen.



( )

( )

( )

( )

( )

( )

( )

( )

( )

Hold the "L" key down and depress the REPT
key to obtain a complete line of characters.

Next, hold the left key lfl 6s,6011 and depress
the REPT key until the cursor is positioned near
the middle of the line.

Depress the ERASE EOL key. The characters to
the right of the cursor should be erased.

Push the ERASE PAGE key and then the PLOT
key. A line of dashes should appear across the
screen half way down.

Next, push the alphabet keys in order. The line
should progress upward as the letter appears in
four rows across the lower half of the screen.

Set all the keys to their up position. Then set the
SCROLL key to its depressed position.

Use the cursor down key lTl and position the
cursor at the lon'er left ofT6-e screen.

Depress the "f" key several times. A row of f's
should appear on the screen.

Hold the CTRL key down and depress the "f"
key several times. The display should move up
one space each time you depress the "f" key.

( ) Set the following keys to their depressed posi-
tions:

SCROLL
SHORT FORM
AUTO CARRY
BAUD RATE

( ) Hold the REPT key and any character key down.
The screen should fill up with four columns of
characters. Hold a different character key down
for each column. As the last character in the
right column is printed, the display should shift
left one column.

( ) Set all of the keys to their up positions.

Refer to Pictorial 9-2 for the following steps.

( ) Locate two female connectors and a 3" white
wire.

( ) Solder the connectors to the ends of the white
wire. Use this jumper wire in the next step.

( ) Connect the jumper wire between pins 1 and 4
of the SERIAL I/O socket on the rear panel.

( ) Set the FULL DUPLEX key to its depressed posi-
tion.

( ) Push any character keys. That character should
appear on the screen. Without the jumper wire,
the letter will not appear on the screen.

( ) Remove the jumper wire.

( ) Set the AC POWER switch to OFF and discon-
nect the line cord.

SERIAL" '  f l - ,€$
socKET*l  lX*hruMPER

t ' '3!!J LI/ IPF

-  

F;aa:.- ' i

LryI

( ) Depress several character keys. A character
should appear on the screen where the cursor
was, at the time the key was depressed.

( ) Depress the BREAK key. The cursor should stop
moving.

( ) Hold the CTRL key down and depress the "G"
key. You should hear a "beep" from the speaker
each time the "G" key is depressed.

( ) Hold the CTRL key down and depress the "H"
key. The cursor should backspace each time the
key is pressed.

( ) Depress the HOME key. The cursor should
move back to the upper left part of the screen
without clearing the screen.

O@OO
@OOO
@ oo@
@ OO@
O@@O
OOO@

PICTORIAL 5.2
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NOTE: If you obtained the correct results in the pre-
ceding checks, disregard the following "Voltage
Measurements" and proceed to "Adjustments."

VOLTAGE MEASUREMENTS

Refer to Pictorial 8-11 (on Page 130) for the following steps.

()

()

()

Correct any problems and then perform the "Visual Checks" on Page 134.

NEGATIVE
LEAD TO:

POS|T|VE
LEAD TO:

SELECTOR _ RANGE METER INDICATION POSSIBLE AREA OF TROUBLE

cHASSTS P604-1 DC - 15V -12V See the following "Possible Cause Checks."

CHASSIS P604-5 DC + 15V +1zV

CHASSIS P604-6 DC + 15V +5V

POSSIBLE CAUSE CHECKS

1. Remove socket S604 from the circuit board and make the same voltage measurements at the socket. If you do
not have the correct voltage at the plug, the problem is in the harness.

2. Ifyou do have the correct voltage at the chassis socket, carefully check for solder bridges on the bottom of
the I/O circuit board especially around the IC sockets.

3. Check the transistors and IC's to make sure they are correctly positioned and into their correct location.

4. Check the diodes to make sure they are correctly positioned (banded end as shown on the circuit board).

5. Check the tantalum capacitor to make sure it is correctly positioned (plus mark as shown on the circuit
boardl.
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ADIT]STMENTS

Refer to Pictorial 10-1 (Il lustration Booklet, Page 28)
for the following steps.

( ) Connect the line cord to an AC outlet and set the
AC PWR switch to ON.

{ ) Depress the BAUD RATE and AUTO CARRY
keys.

( ) Hold the REPT key and any character key down
until the screen is f i l led with characters.

( ) Adjust the HEIGHT control (on the video circuit
board) until the corners of the display are ap-
proximately 3/8" from the top and bottom of the
screen.

( ) Note the width of the display on the screen,
especially the corners. If the display does not
adequately fil l the screen from side to side, re-
move the WIDTH jumper from its socket (on the
video circuit board) and push it into the next
socket clockwise. The socket that this wire is
presently in is for the narrowest display.

( ) Adjust the BRIGHTNESS control fon the video
circuit board) to obtain a desirable brightness
on the screen. Remember that a soft brightness
is easier on your eyes for an extended period of
time than a brill iant brightness.

( ) Adjust the FOCUS control (on the video circuit
board) to obtain the best focus. Look at the
characters in the center of the screen as you
make this adjustment. This control will proba-
bly be set at or near its full clockwise rotation f as
viewed from the top).

BAUD RATE ADJUSTMENT

Refer to Pictorial 10-2 (l l lustration Booklet, Page 28)
for the following steps.

The baud rate is the rate at which the serial interface
can handle data. The baud rate switch on the rear
panel  has a "300" and a "preset"  posi t ion.  When this
switch is in the "preset" position, the baud rate is
determined by the jumper wire setting on the I/O
circui t  board [600, 12OO,24OO,4800, and 9600).

If you do not know at this time what baud rate you
want, do not make any change in this jumper wire. If
you do want a different baud rate, move the jumper
wire to the desired preset.

NOTE: If you preset the baud rate for 1200 or greater,
you wil l have to move the green wire from lug 3 to lug
2 of switch SW2. See Pictorial 10-3.

This completes the adjustments. Proceed to "Final
Assemblv."

PICTORIAL 10.3
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FINAL ASSEMBLY

Refer to Pictorial 11-1 for the following steps. Check to see that the keys of the keyboard are centered
in the two cutouts in the front panel. If they are not

centered, the keyboard circuit board can be moved
from side-to-side or front-to-back as follows:( ) Locate the front panel and the model label

holder.

( ) Refer to the inset drawing and insert the bosses
on the model label holder through the front
panel. Then install #6 round push-on nuts onto
the bosses. Be sure to install the push-on nuts
with their concave side toward the front panel.

( ) Locate the model label and remove the protec-
tive paper backing. Then press the label into
place in the model label holder.

(  )  Placethefrontpaneloverthekeyboardsothat i t
does not touch any of the keys. Then secure the
front of the panel at each side with a 6-32 x 314'
black screw in the indicated holes in each side
panel. Do not install any screws in the back tabs
of the front panel.

1. ( ) Side-to-side: Loosen the six nuts that hold
the board to the two keyboard brackets.
Reposition the keyboard sideways as
needed and retighten the nuts.

2. ( ) Front-to-back: Loosen the four screws that
hold the keyboard brackets to the side
panels. Move the keyboard forward or
backward as needed, and retighten the

screws.
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Refer to Pictorial 11-2 (Illustration Booklet, Page 29)
for the following steps.

( ) Locate the blue and white identification label
and remove the protective paper backing. Then
press the label to the left front side ofthe chassis
as shown. Refer to the numbers on this label in
any correspondence you may have with the
Heath Company concerning this kit.

( ) Refer to Detail L7-2A and install self-retaining
nuts in the holes in the four mounting tabs of
the cabinet shell. Install the nuts from the out-
sideand use a 6-32 x 314' black screwto spread
the nuts in their holes.

( ) Locatethecabinetwindowandremovethepro-
tective sheet from both sides.

( ) Refer to Detail 7L-2A and install the window in
the groove in the cabinet shell with the glossy
side on the inside. Make sure the window is
even with the bottom edges of the cabinet.

( ) Refer to the inset drawing on Detail 11-2A and
install six tension springs between the window
and the cabinet on the inside of the window.
Space these springs evenly.

( ) Install the cabinet shell onto the chassis as fol-
lows: Position the cabinet over the CRT with the
front of the cabinet tilted slightly downward.
Position the window behind the front panel
first, then lower the rear of the cabinet into
place.

( ) Secure the cabinet to the side panels with four
6-32 x 3i+' black screws. Do not overtighten
these screws.

Refer to Pictorial 11-3 (Illustration Booklet, Page 29)
for the following steps.

( ) Position the chassis up on its right side.

LOCKWASHER

6-32 x I"
S CREW

Detail 11-3A

( ) Refer to Detail 11-3A and mount the feet to the
painted side of the bottom plate as shown. Use
four 6-32 x 1" screws, four #6 lockwashers, and
four 6-32 nuts. Do not overtighten this
hardware.

( ) Mount the bottom plate to the underside of the
chassis with four 6-32 x 3/8" black screws and
two 6-32 x 3/8" hex-head self-tapping screws.
Be sure to position the slotted holes toward the
rear panel. Insert the front of the bottom panel
under the front panel.

( ) Position the chassis topside up.

NOTE: You will have some connector shells and con-
nectors left over at this time. These are to be used to
construct a connecting cable so that you can use your
H9 Video Terminal with other equipment.

This completes the assembly of your H9 Video Ter-
minal. Proceed to the "Operation Manual."



FOR PARTS REOUESTS ONLY
. Be sure to follow inslructions carefully.
o Use a separate letter for all correspondence.
. Please allow 10 - '14 days for mail delivery time.

DO NOT WRITE IN THIS SPACE

INSTRUCTIONS
o Please print all information requested.
. Be sure you list the correct HEATH part number exacily as

it appears in the parts l ist.
. l f you wish to prepay your order, mail this card and your

payment in an envelope. Be sure to include 1Q7" (25Q
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% tax.

Total enclosed $-
o l l you prefer COD shipment, check the COD box and mail

this form. COD n

NAME

ADDRESS

CITY

STATE

The information reouested in the next two lines is not reouired
when purchasing nonwarranly replacement parts, but it can
help us provide you with better products in the future.

Model # Invoice #

Location
Purchased

Date
Purchased

LIST HEATH
PART NUMBER OTY. PRICE

EACH
TOTAL
PRICE

TOTAL FOR PARTS

HANDLING AND SHIPPING

MICHIGAN RESIDENTS ADD 4% TAX

TOTAL AMOUNT OF ORDER

SEND TO: HEATH COMPANY
BENTON HARBOR
MtcHIGAN 49022
ATTN: PARTS REPLACEMENT

Phone (Replacement parts only): 616 982-3571
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THIS FORM IS FOR U.S. CUSTOMERS ONLY
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR

DO NOT WRITE IN THIS SPACE

The information requested in the next two lines is not required
when purchasing nonwarranty replacement parts, but it can
help us provide you with better products in the future.

SEND TO: HEATH COMPANY
BENTON HARBOR
MtcHtGAN 49022
ATTN: PARTS REPLACEMENT

Phone (Replacement parts only):616 982-3571

THIS FORM IS FOR U.S. CUSTOMERS ONLY
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR

FOR PARTS REOUESTS ONLY
. Be sure to follow instructions carefully.
o Use a separate letter for all correspondence.
. Please allow 10 - '14 days for mail delivery time

INSTRUCTIONS
. Please print all information requested.
. Be sure you list the correct HEATH part number exacily as

it appears in the parts list.
o lf you wish to prepay your order, mail this card and your

payment in an envelope. Be sure to include 10% est
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4"/" tax.

Total enclosed $-
o lf you prefer COD shipment, check the COD box and mail

lhis form. COD fl

Invoice #

Localion
Purchased

HANDLING AND SHIPPING

MICHIGAN RESIDENTS ADD 4% TAX

TOTAL AMOUNT OF ORDER



CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath Electronic Cen-
ters. Be certain to include the HEATH part number exactly as it
appears in the Parts list.

ORDERING FROM THE FACTORY

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

. Heath part number.
o Model number.
. Date of purchase.
. Location 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
Ml49022
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 ELECTRONIC CENTERS

For your convenience, "over the counter" replacement parts
are available from the Heath Electronic Centers listed in your
catalog. Be sure to bring in the original part and purchase
invoice when you request a warranty replacement from a
Heath Electronic Center.

TECHNICAL CONSULTATION

Need help with your kit? - Self-Service? - Construction? -
Operation? - Call or write for assistance. you'll find our Tech-
nical Consultants eager to help with just about any technical
problem except "customizing" for unique applications.

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

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

o The date of 'purchase.
.--, . An exact description of the difficulty.

r Everything you have done in attempting to correctthe prob-
lem. /

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

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

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

Heathkit Electronic Center facilities are also available for tele-
phone or "walk-in" personal assistance.

REPAIR SERVICE

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

repair.)

lf it is convenient, personally deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, sup'
ply a copy of the invoice or sales slip'

lf you prefer to ship your kit to the factory, attach a letter

containing the following information directly to the unit:

. Your name and address.
o Date of purchase and invoice number.
o Copies of all correspondence relevant to the service of the

kir.
o A brief description of the difficulty'
o Authorization to return your kit COD for the service and

shipping charges. (This will reduce the possibility of delay.)

Check the equipment to see that all screws and parts are

secured. (Do not include any wooden cabinets or color televi-

sion picture tubes, as these are easily damaged in shipment.
Do not include the kit Manual.) Place the equipment in a strong
carion with at least TH RE E I NCH ES ot re sil ient packing mate-
rial (shredded paper, excelsior, etc') on all sides. Use addi-

tional packing material where there are protrusions (control

sticks, large knobs, etc.). lf the unit weighs over 15 lbs.' place

this carton in another one with 314" 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 insutficiently 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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