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YOUR HEATHKIT 90-DAY LIMITED WARRANTY

Consumer Protection Plan for Heathkit Consumer Products

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

Heath’s Responsibility

PARTS — Replacements for factory defective parts will be supplied free for 90 days from date of purchase. Replacement parts are
warrantad for the remaining portion of the original warranty period. You can obtain warranty parts direct from Heath Company by writing
or telephoning us at (616) 882-3571. And we will pay shipping charges to get those paris 1o you . . . anywhere in the world.

SERVICE LABOR — For a period of 90 days from the date of purchase, any malfunction caused by defective parts or error in design will
be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heathkit Electronic Center (units of
Veritechnology Electronics Corporation). or any of our authorized overseas distributors.

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

NOT COVERED — The carrection of assembly arrors, adjustments, calibration, and damage due to misuse, abuse. or negligence are
not covered by the warranty. Use of corrosive solder and/or the unauthorized modification of the product or of any furnished componen,

will void this warranty in its entirety. This warranty does not include reimbursement for inconvenience, loss of use, customer assembly,
set-up time, or unauthorized service.

This warranty covers only Heath products and is nol extended to other equipment or components that a customer uses in conjunction with
our products.

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

Some states do not aliow the exclusion or limitation of incidental or consequential damages. so the above limitation or exclusion may not
apply to you.
Owner’s Responsibility

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

ASSEMBLY — Belore seeking warranty service, you should complete the assembly by carefully following the manual instructions.
Heathkit service agencies cannot complete assembly and adjustments that are customer’s responsibility.

ACCESSORY EQUIPMENT — Performance malfunctions involving other non-Heath accessory equipment. (antennas, audio compo-
nents, computer peripherals and software, elc.) are not covered by this warranty and are the owner's responsibility.

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

If you are not satisfied with our service (warranty or otherwise) or our products, write directly to our Director of

Customer Service, Heath Company. Benton Harbor M| 43022 He will make certain your problems receive
immediate, personal attention.
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INTRODUCTION

The Heathkit Model HD-8999 UltraPro® CW Key-
board takes the work out of sending Morse Code.
A custom microprocessor integrated circuit keeps
the parts count low and reliability high, and pro-
vides many unique features. The keyboard is attrac-
tively styled and “human engineered” for maximum
convenience and minimum fatigue. This Keyboard
features:

® A professional-quality keyboard, with
keytops shaped for most efficient action.
The legends are double-shot injection-
molded for permanence.

® Ten buffers for storage of text. These buf-
fers are of variable length to avoid
wasted memory space. You can selec-
tively protect these buffers against acci-
dental erasure.

» Keyboard-settable operating parameters
whose accuracy is insured by a crystal-
controlled clock.

& A 64-character “type ahead” buffer,
which allows you to type faster than the
Keyboard is sending. A three-color,
eight-segment LED bar display indicates
the fullness of this buffer.

® A large, four-digit LED display, which
indicates operating parameters such as
speed, spacing, weighting, serial
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number, and space remaining in the
message memory. It also displays some
prompts about the Keyboard operation.

& Built-in diagnostics to pinpoint prob-
lems to the particular integrated circuit

at fault, and indicate its number on the
LED display.

& CMOS memory with battery backup,
which retains the buffer contents and
protection status when the Keyboard is
turned off or unplugged. It also retains
the last-used speed, spacing, weighting,
and serial number.

# Three different, four-level code practice
modes, including one that improves typ-
ing proficiency.

oscillator and

@ A built-in  sidetone

speaker.

These and many other features are combined with
an attractively-styled, lightweight enclosure and
will bring many vears of trouble-free pleasure to
your CW operating.

NOTE: If you intend to operate your Keyboard with
an optional AC transformer, please refer to Page 59

and read the information under “Power Source” at
this time.
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UNPACKING

Heathkit

DO NOT UNPACK ANY PART OF YOUR KIT

UNTIL A STEP DIRECTS YOU TO DO SO.

Locate the “Pack Index Sheet” that is packed inside
the main shipping carton for your CW Keyboard.
Note that the shipping cartan is divided into three
smaller sections. These sections make up Packs 1
and 2 and the Final Pack, and may be made up of
several bags, envelopes, small boxes, and loose
parts. Do not unpack any of these parts until a step
specifically directs you to do so.

When you check parts against a “Parts List,” return
any part or group of parts packaged in a bag or other
container, with a part number on it, to its container
after you identify it. Leave these parts there until
you actually use them in a step. This will help pre-
vent you from mixing up the parts, and help you
identify the parts when you need them.

Some parts, however, are in a bag or envelope that
is not marked with an actual part number, but with
a packaging number that begins with the number
“173-." These numbers are used for packaging pur-
poses only and do not appear in the Manual “Parts
Lists.” Open each bag or envelope that is marked
with only a “173-" packaging number to identify the
parts it contains.

NOTE: Never use a “173-" packaging number if you
must order a replacement part. Use only the part
numbers listed in the Manual Parts List for this pur-
pose.

Save all of the packaging material until you account
for all of the parts.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

- HS
PLIERS STRIPPERS

DIAGONAL
CUTTERS

OTHER HELPFUL
TOOLS

]

DESOLDERING
BULB*

MUT STARTER
(MAY BE SUPPLIED
WITH KIT)

ASSEMBLY

1. Follow the instructions carefully. Read the en-
tire step before you perform each operation.

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

“SCREWDRIVER

1/8"&1/2"-BLADE
SCREWDRIVERS
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|RON

PENCIL
SOLDERING IRON
(25 TO 40 WATTS)

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

— In the Parts List,

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

— In some illustrations,

— In the Schematic,

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

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

SAFETY WARNING: Avoid eye injury when you cut

off excessive lead lengths. Hold the leads so they
cannot fly toward your eyes.

Heathkit

SOLDERING

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

properly.

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

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

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

NOTE: Always use rosin core, radio-type solder
(60:40 or 50:50 tin-lead content) for all of the solder-
ing in this kit. This is the type we have supplied with
the parts. The Warranty will be void and we will not
service any kit in which acid core solder or paste has
been used.
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PARTS
———— OR —C=0—
1/4-WATT

———— on ——(C

Resistors are identified in Parts Lists and steps by
their resistance value in ) (ohms), k) (kilohms), or
M(Q) (megohms). They are usually identified by a color

1/2-WATT
code and four or five color bands, where each color )
represents a number. These colors (except for the last ltii
band, which indicates a resistor’s ‘‘tolerance’’) will be 1-WATT 2-WATT =

given in the steps in their proper order. Therefore, the
following color code is given for information only.
NOTE: Occasionally, a “precision” or ‘‘power’’ resis-
tor may have the value stamped on it.

Multiplier
BANDS: 1 2

Tolerance
/

> -

Som W W W T e W o

5-BAND RESISTORS
(+1%)

v -

¥ ]
ce e W e W v ———— W e

BANDS: 1 2 \ \

Tolerance
Multiplier

* Note Wide
Space

4-BAND RESISTORS

+10% )
+5%

Band 1
1st Digit

Band 2
2nd Digit

Band 3 (if used)
3rd Digit

Multiplier

Resistance
Tolerance

Color

Color

Digit

Color Digi

1

Color

Multiplier

Color

Black
Brown

o

Black
Brown

=

Black
Brown

-

Black

1

Silver

1 1 1 Brown 10 Gold
Red 2 Red 2 Red 2 Red 100 Brown
Orange 3 Orange 3 Orange 3 Orange 1,000
Yellow 4 Yellow 4 Yellow 4 Yellow 10,000
Green 5 Green 5 Green 5 | Green 100.000
Blue 6 Blue 6 Blue 6 Blue 1.000.000
Violet 7 Violet 7 Violet 7 Silver 001
Gray 8 Gray 8 Gray 8 Gold 01
White 9 White g White 9

Capacitors will be called out by their capacitance

value in uF (microfarads) or pF (picofarads)and type:

ceramic, Mylar®*, electrolytic, etc. Some capacitors
may have their value printed in the following man-

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.

"DuPont Registered Trademark.

151K

EXAMPLES:

151K = 15 X 10 = 150 pF
759 = 75 x0.1 = 7.5 pF

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

MULTIPLIER

TOLERANCE OF CAPACITOR

FOR THE
NUMBER:

MULTIPLY
BY:

10 pF OR
LESS

LETTER

OVER
10 pF

1

~0.1 pF

10

+0.25 pF

100

+0.5 pF

1000

+1.0 pF

10,000

+2.0 pF

100,000

0.01

0.1

z|x|l«|xz|O|M|O]|O|®
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DISPLAY CIRCUIT BOARD

PARTS LIST

Refer to the Pack Index Sheet and locate Pack #1.
Then remove the parts from this pack and check
each part against the following list. The key numbers
correspond to the numbers on the “Display Circuit
Board Parts Pictorial” (Illustration Booklet, Page 1).
Return any part that is packed in an individual en-

throw away any packing material until you account
for all the parts.

To order a replacement part, always include the

PART NUMBER. Use the Parts Order Form fur-
nished with this kit. If a Parts Order Form is not

velope, with the part number on it, back into its en-
velope until that part is called for in a step. Do not

available, refer to “Replacement Parts” inside the
rear cover of this Manual. For prices, refer to the
separate ‘“‘Heath Parts Price List.”

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. PartNo. Comp. No.
ELECTRONIC COMPONENTS 4. Part number with a type number other than the
one listed.
W el = ;
NOTE: 5% resistors have a gold fourth color band. i il i iR e ——
A1 6-271-12 8 2700, 1/4-watt, 5% R201, R202, Q203, Q204
(red-viol-brn) resistor R203, R204,
R205, R206,
r2o7,R208 | MISCELLANEOUS
A2  21-192 1 .1 uF (104M) ceramic C201
capacitor 85-2759-1 1 Display circuit board
A3  411-861 4 7-segment display V201, V202, B1 490-185 1 Package of desoldering
V203, V204 bl
A4  411-862 1 Bardisplay V205
Solder

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

PARTS FROM THE FINAL PACK

1. Partnumber. C1  390-2393 1 Identification label*
C2 1 Blue and white label”
2. Type number. C3 391-664 1 Nameplate”
1 Parts Order Form”™
3. Part number and type number. 1 Assembly Manual (See

Page 1 for the part
number.)

* These items may be packed inside the Manual. Set them aside
for use later.
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START @ 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 pro-
cedure whenever you install parts on
a circuit board.

CONTINUE

() Turn the circuit board over and
solder the resistor leads to the
foil as follows:

( ) Position the circuit board as
shown with the printed side (not
the foil side) up. The circuit
boards in this kit have foils on
both sides. When you are in-
structed to solder a connection
in a step, always solder to the

foil on the back (not the printed)
side.

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

SOLDERING
| RON
COMPONENT
LEAD
FO
r.IL\\ )
CIRCUIT BOARD

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

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

SOLDERING
| RON

( ) Hold a 270 2 (red-viol-brn) resis-
tor with long-nose pliers and
bend the leads straight down to

fit the hole spacing on the circuit
board.

SOLDER

FUIL\\

S0
55
SO

S

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.

(TR

PUSH DOWN
HERE

AUTINR
D
OOD

SOLDERING
|RON /

PICTORIAL 1-1

R208: Push the leads through the
holes at the indicated location
on the circuit board. The end
with color bands may be
positioned either way.

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

( ) Check each connection. Com-
pare it to the illustrations on
Page 11. After you have checked
the solder connections, proceed
with the assembly on Page 12.
Use the same soldering proce-
dure for each connection.

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

gﬁ@%
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A GOOD SOLDER CONNECTION

I———__———————__—-———1

I Solder Flows Outward l
And Gradually Blends £ e _

| With The Foil And The /% + Soldering :
Lead y Iron

| FOIL T\ Positioned I

Correctl
i S W, T ' !
| When you heat the lead and the circuit board foil at the same I

| time, the solder will flow evenly onto the lead and the foil.
| The solder will make a good electrical connection between |

the lead and the foil.

POOR SOLDER CONNECTIONS

|
I
I
I
I
I
I
I
I
I

Solder Does Not Flow

Onto Lead. A Hard Rosin s
Bead Surrounds And
Insulates Connection

Fs

~ “ Soldering
Iron

FOIL
' N

R e S
-

P

When the lead is not heated sufficiently, the solder
will not flow onto the lead as shown above. To cor-
rect, reheat the connection and. if necessary, apply a

small amount of additional solder to obtain a good
connection.

e ——— G e ——————— — —————— ——— -

Solder Appears To L Soldering
Flow Inward And Sit On "~ ~~~  Iron

Positioned
Incorrectly

:
|
I
I
I
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 obtair: a good connec- I
tion. _J

SOLDER BRIDGES

-

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

Use only enough solder to make a good connection,
and lift the soldering iron straight up from the circuit
board. If a solder bridge should develop, turn the
circuit board foil-side-down and heat the solder be-
tween connections. The excess solder will run onto
the tip of the soldering iron, and this will remove the
solder bridge. NOTE: The foil side of most circuit
boards has a coating on it called “‘solder resist.” This
is a protective insulation to help prevent solder
bridges.

SOLDER
BRIDGE

$




CONTINUEC

NOTE: When you install a 7-segment
display, position it over its outline on
the circuit board so the dot is nearest
the top edge of the circuit board. Start
the leads into their circuit board
holes and press the display tight
against the circuit board. Then solder
the leads to the foil and cut off any
excess lead lengths.

START W@

[ ) Be sure you installed resistor TOP EDGE
R208 in Pictorial 1-1.

Install seven 270 Q) (red-viol-brn) re-
sistors at the following locations:

TOP EDGE OF
CIRCUIT BOARD

Install four 7-segment displays
(#411-861) at the following locations:

() V201,

{

) V2oz,

( ) V203.

C201:.1 pwF (104M) ceramic. () V204.

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

PICTORIAL 1-2
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CONTINUE O

NOTE: When you install a transistor
in each of the following steps, align
its flat with the flat on the board. In-
sert the leads into their correct holes.
Position the transistor 1/8"” above the
board. Then solder the leads to the
foil and cut off the excess lead
lengths.

START W@

NOTE: When you install the bar dis-
plav, position it over its outline on
the circuit board so its color dot is
aligned with the pin 1 hole in the cir-
cuit board. Start the pins into their
holes, press the display tight against
the circuit board, and solder the pins
to the foil. Then cut off any excess
pin lengths.

Install four MPSA55 transistors
(#417-865) at the following locations:

COLOR

([ )} Q201.

/ DOT

() Qzo02.

() Q203.

\
o

() Qz04.

1995

CIRCUIT BOARD CHECKOUT

DA ITIIFTIIT

() V205: Bar display (#411-862).

Carefully inspect the circuit board for
the following conditions:

() Unsoldered connections.

T

() Poor solder connections.

L0

N

( ) Solder bridges between foil pat-
terns.

[ ) Protruding leads which could
touch together.
PICTORIAL 1-3 ( ) Transistors for the proper instal-
lation,

() Set the circuit board aside until
it is called for. Proceed to ‘“‘Main
Circuit Board.”
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MAIN CIRCUIT BOARD

PARTS LIST

Refer to the Pack Index Sheet and locate Pack #2.
Then remove the parts from this pack and check
each part against the following list. The key numbers
correspond to the numbers on the “Main Circuit
Board Parts Pictorial” (Illustration Booklet, Page 2).
Return any part that is packed in an individual en-
velope, with the part number on it, back into its en-
velope until that part is called for in a step. Do not
throw away any packing material until you account
for all the parts.

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

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No. No. Part No. Comp. No.
RESISTORS Resistors (cont’'d.)
NOTES:
A1 6-271-12 3 270 () (red-viol-brn) R24, R25,
, , ) R36
1. The following remstogs are1 rs:ted it 1;I4-wbal't :nd A1 8:102:12 2 1000 2 (brn-blk-red) R22 R32
have a tolerance of 5% (gold fourth color band). Al 6-222-12 1 2200 Q) (red-red-red) R29
_ _ Al 6-332-12 1 3300 (1 (org-org-red) R28
2. The resistors may be packed in more than one Al 6-472-12 9 4700 () (yel-viol-red) R1. R2,
envelope. Open all of the resistor envelopes in R3. R4,
this pack before you check them against the R5, R6,
Parts List. R7, R8,
R23
Al 6-103-12 6 10 k{2 (brn-blk-org) R18, R31,
R33, R34
Al 6-330-12 8 33 (1 (org-org-blk R9, R11, ' '
(org-org-blk) i1k B R35, R37
R14. R15. At 6-183-12 1 18kl (brn-gry-org) R19
R16 R17 Al 6-104-12 2 100 kQ (brn-blk-yel) R26, R27
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KEY HEATH QTY. DESCRIPTION CIRCUIT

No. PartNo. Comp. No.

CAPACITORS

B1  27-137 1 .02 uF Mylar c2

B2 21-143 9 .05 pF ceramic C7,Cs,
C9, C11,
C12,C13,
C14,C15,
C16

€3 25-922 4 .68 pF electrolytic C6, C18,
C19, C21

€3 25-924 1 2.2 uF electrolytic C17

€3 25-917 4 10 uF electrolytic C1, C3,
C4, C22

C4  25-877 1 2200 uF electrolytic C5

DIODES

D1  56-26 8 1N191 (brn-wht-brn) D2, D3,
D4, D5,
D6, D7,
D8, D9

D1 56-56 5 1N4149 D1, D19,
D21, D22,
D24

D1 56-89 3 GD510 D13, D14,
D23

D1 57-64 2 DRS110 D11,D12

D1 57-65 4 1N4002 D15, D16,
D17,D18

TRANSISTORS - INTEGRATED CIRCUITS
(IC’s)

NOTES:

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

a. Part number.

b. Type number.

KEY HEATH

No.

Part No.

QTY. DESCRIPTION

Transistors — Integrated Circuits (IC’s)

(Cont'd.)

E1
E1
E1
E1
E1

E1
E1

Heathkit

CIRCUIT
Comp. No.

C. Part number and type number (on integrated cir-
cuits, this refers only to the numbers; the letters
may be different or missing).

d. Part number with a type number other than the
one listed.

Some integrated circuits may be packed in conductive
foam. Do not remove these IC's from the conductive

foam until a step directs you to do so.

417-235
417-294
417-801
417-864
417-865

417-927
442-627

- N - N

10

2N4121 transistor

MPSAA42 transistor
MPSA20 transistor
MPSAQS transistor
MPSASS5 transistor

MPSAS3 transistor
78L05 IC

Q12,Q18
Q11

Qs, Q17
Q14
Q1,Q2,
Q3, Q4,
Qs, Q6,
Q7, Q8,
Q15,Q16
Q13

U11

NOTE: The following integrated circuits are in a bag marked
“Parts 2 of 2 IC’s.” Keep these IC’s in the bag until they
are called for during the “Initial Tests.”

B8 RBER B

443-703

443-877
443-887
443-933

443-1110
444-186

1
1
1
4

1

CD4001CN or
MC14001CP IC
74L.S138 IC
CD4023UBE IC
5101 1C

74L.S377 IC
MK3870 IC

Us

U7
U6
U2, U3,
U4, US
us
U1
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. PartNo. Comp. No. No. PartNo.
ELECTRONIC COMPONENTS HARDWARE
F1  10-941 1 100 k() control R21 H1  250-1172 2 2-56 x 1/4" screw
F2 404-238 1 3579.545kHz ¥ H2 250-1411 2 4-40 x 1/4" screw
(3.579545 MHz) H3 252-2 2  4-40 nut
crystal H4  252-51 2 2-56 nut
F3  418-37 3 1.5-volt battery B1, B2, H5 254-9 2 #4 lockwasher
B3 H6  254-26 2 #2lockwasher
SOCKETS - PLUGS - CONNECTORS
MISCELLANEOUS
G1  432-866 4 Spring connector (includes
1 Bﬂfﬂ} J1 73-147 1 Foam tape
G2  432-965 1 25-pinplug P1, P2 J2  75-108 1 Insulator paper
GS 432'1 030 1 3-pin SOCkEt ShB“ 35_2?58_2 1 Main Circuﬁ b,oard
G4 434-253 1 4ﬂ-pin IC socket J3 258-5 2 Battery contact
G4 434-299 1 16-pin IC socket 347-55 6’ 8-wire cable
G4 434-311 1 20-pin IC socket J4 154-6 1 Cable tie
€4 434-339 4 22-pin IC socket
O v w 3 1 (INCHES) 2 3 4 T
1/8  3s 5/8 7/8 . o
Jrn-nlm‘rslrl Sy ] e ll iyt t . = ’ Il S Smans |_L"‘_# v
0O % 1 (cwm) 2 3 4 5 7 8 10 1 12 13 14 18

CIRCUIT
Comp. No.
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Heathkit
STEP-BY-STEP ASSEMBLY

il .
() Position .the circuit bn.ard as The steps performed in this Pic- ( ) R32:1000 Q (brn-blk-red).
shown with the printed side (not tokial are i Hhiis araa of the clie
the foil side) up. cuit board
7 ( ) R34:10 k(! (brn-blk-org).
NOTE: Only a portion of the circuit /
board is shown in some of the follow- PART ( ) R33:10k (brn-blk-org).
ing Pictorials. The small "“Identifica- NUMBER '
tion Drawing'' at the top of the page ‘ ‘
shows the area of the circuit board to () D18:1N4149 diode (#56-56).
be assembled.
D22: 1N4149 diod 96-56).
. [DENTIFICATION L ki
() R29:2200 ) (red-red-red). DRAWING

o "

) D21: 1N4149 diode (#56-56).

() R31:10 ki) (brn-blk-org). ] R35: 10 k2 (brn-blk-org).

p—

L]

UL

NOTE: When you install a diode, al-
ways match the band on the diode
with the band mark on the circuit
board. A DIODE WILL NOT WORK
PROPERLY IF IT IS INSTALLED
BACKWARDS. See Detail 2-1A.

SOLID
BODY

BEANDELD- COLORED
e W]
GLASS
BODY

L% .
+ O
é% ( ) D12: DRS110 diode (#57-64).
I

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

() D9: 1N191 diode (#56-26, brn-
wht-brn)

55 l ( ) D8: 1N191 diode (#56-26, brn-
— wht-brn).

:

( ) D7: 1IN191 diode (#56-26, brn-
wht-brn).

( ) D6: 1N191 diode (#56-26, brn-

..... ' wht-brn).
e . _D

If your diode has a solid body, the ) Di:t Lanlgl Slode [#98:20; bine
band is clearly defined. If your diode WL
has a glass body, do not mistake the ,
colored end inside the diode for the () R7:4700Q (yel-viol-red).
banded end. Look for a band painted
on the outside of the glass. . 5 | L] () R16:33 ) (org-org-blk).

: 1 | L
( ) D23:GD510 diode (#56-89). ( ) R8:4700 Q (vel-viol-red).

q

() D11:DRS110 diode (#57-64). =B ( ) R17:33 Q (org-org-blk).
( ) D1:1N4149 diode (#56-56). PICTORIAL 2-1 ( ) Solder the leads to the foil and

cut off the excess lead lengths.
( ) D3: 1N191 diode (#56-26, brn-

wht-brn). IMPORTANT: THE BANDED END OF DIODES CAN

BE MARKED IN A NUMBER OF WAYS.

() D4: 1N191 diode (#56-26, brn-
wht-brn).

() D5: 1N191 diode (#56-26, brn-
wht-brn).

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

Detail 2-1A
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START @

] R37:10 k{} (brn-blk-org).

Page 19

CONTINUE &

NOTE: Be sure to install the following
diodes so their bands are positioned
as shown on the circuit board.

The steps performed in this Pic-
torial are in this area of the cir-
cuit board.

PART

NUMBER Install four 1N4002 diodes (#57-65)

at the following locations:

[IDENTIFICATION

DRAWING | D1s.

) D17.

R18: 10 kQ (brn-blk-org).

] D15.

R25:270 (2 (red-viol-brn).

) D16.

R1:4700 () (vel-viol-red).

] R22:1000 (1 (brn-blk-red).

R9: 33 ) (org-org-blk).

} D24:1N4149 diode (#56-56).

R2: 4700 () (yel-viol-red).

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

R11: 33 (2 (org-org-blk).

| D14: GD510 diode (#56-89).

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

] D13: GD510 diode (#56-89).

R3:4700 (2 (vel-viol-red).

] R36:270 () (red-viol-brn).

R12: 33 () (org-org-blk).

) R19: 18 k{2 (brn-gry-org).

R4:4700 () (vel-viol-red).

) R27:100 k() (brn-blk-yel).

R13: 33 (1 (org-org-blk).

) R28:3300 (2 (org-org-red).

R5: 4700 (1 (yel-viol-red).

) R26: 100 k{2 (brn-blk-yel).

R14: 33 () (org-org-blk).

) R23:4700 (1 (vel-viol-red).

R6:4700 (2 (vel-viol-red).

! R24:270 §) (red-viol-brn).

R15: 33 () (org-org-blk).

PICTORIAL 2-2 () Solder the leads to the foil and

cut off the excess lead lengths.

Solder the leads to the foil and
cut off the excess lead lengths.
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SHORT PINS=
START @

PIN 1177
cl

DIAGONAL
CUTTERS [

NOTE: When you install an IC socket,
be sure the index mark is still visible
after the socket is installed. Then sol-
der the pins to the foil.

Detail 2-3A

() Install 22-pin IC sockets at loca- m /L
tions U2, U3, U4, and U5. i 4

|+
3
|

-+

[ ) Install a 20-pin IC socket at loca-
tion U8,

() Install a 16-pin IC socket at loca-
tion U7.

Install 14-pin IC sockets at loca-
tions U6 and U9.

T‘_"‘_‘“-"'_‘_'__"-—’__I

[
S SRR

T

Install the 40-pin IC socket at lo-
cation U1.

‘|.| l |-| |.|‘|.|
LAY E LR L

Refer to Detail 2-3A and cut two
10-pin plugs from the 25-pin
plug. Cut the 25-pin plug at pin
11 from each end. Discard the
cut-off center section.

L™

I3

hl'
SSCE

S

L]
\l{‘

S OSSN

# &
l|’

x|
B

b

Refer to Detail 2-3B and insert
the short end of the pins of a

10-pin plug into the circuit @ ‘
board at location P2 and solder (B

the pins to the foil. Keep the
plug tight against the board.

Remove pin 9 from the other
10-pin plug. Then install this
plug at location P1 on the circuit

board. PICTORIAL 2-3
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START @

NOTE: When you install a transistor
or IC in this Pictorial, align its flat
with the flat on the board. Start the
leads into their corresponding holes.
Position it 1/4" above the board and
solder the leads to the foil. Then cut

off the excess lead lengths. See Detail
2-4A.

[ ) Q17: MPSAZ20 transistor (#417-
801).

FLAT

() Q18: 2N4121 transistor (#417-

235).

) Q11: MPSA42 transistor (#417-

294). Be careful not to use the

hole that is outside the circuit
board outline.

Detail 2-4A

®0—|:r-

() U11:78L05 IC (#442-627).

Q14: MPSAOQ05 transistor (#417-
864).

)] Q15: MPSAS5 transistor (#417-
865).

Q16: MPSAS5 transistor (#417-
865).

Q13: MPSA93 transistor (#417-
927).

() Q12: 2N4121 transistor (#417-
235).

) Q9: MPSA20 transistor (#417-
801).

Install MPSAS5 transistors (#417-
865) at the following eight locations:

PICTORIAL 2-4
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) C21: .68 pkF electrolytic. See De-

tail 2-5A.

C6: .68 pF electrolytic.

C17: 2.2 wF electrolvtic.

(C18: .68 uF electrolytic.

C3: 10 wF electrolytic.

) C19:.68 uF electrolytic.

C22: 10 uF electrolytic.

| C4:10 pF electrolytic,

) C2:.02 pF Mylar.

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

Install .05 wF ceramic capacitors at
the following eight locations. See De-
tail 2-5B.

Heathkift

NOTE: When vou install electroly-
tics, be sure to match the positive ( +)
mark on the capacitor with the posi-
tive (+) mark on the circuit board,
or match the negative (—) mark on
the capacitor with the negative ()
mark on the circuit board.

j/mm IVE
J MARK POSITIVE
a .‘. ll-r}

<. OR
Detail 2- 5A

NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it diffi-
cult to solder the leads to the foil.

INSULATION INSULATION

\n Xl

Detail 2-5B

C1: 10 pF electrolytic.

C11:.05 pF ceramic.

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

PICTORIAL 2-5
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START W@

( ) Mount the battery contacts at
their holes in the circuit board.
Use 2-56 x 1/4" screws, #2 lock-
washers, and 2-56 nuts. Be sure

to position the contacts as
shown.

2-56 X 1/4"
SCREW

BATTERY
CONTACT

=

LOCKWAS

() C5: 2200 pF electrolvtic. Place a
3/4" length of sleeving on each
lead and bend the leads against
the ends of the capacitor. Match
the positive (+) mark on the
capacitor with the positive (+)
mark on the board or match the
negative (—) mark on the
capacitor with the negative (—)
mark on the board. Insert the
leads into their holes, solder the
leads to the foil, and cut off the

excess lead lengths.

F

/ KEEP CAPACITOR

%-§ OVEREDGE OF BOARD

\guz/cmwg (-) MARK
oo
N\

3/4" SLEEVING

() R21: 100 k{} control. Push the
control tight against the board
and solder the pins to the foil.

() Y1: 3579.545 kHz (3.579545
MHz) crystal (#404-238). Cut
two 5/8" lengths of foam tape.
Then remove the paper backing
from one side of each piece and
press the tape onto the crystal.
See Detail 2-6A. Remove the
paper backing from the other
side of the foam tape, bend the
crystal leads down, start the

leads into their holes, and press

the crystal onto the board. Sol-
der the leads to the foil and cut
off their excess lengths.

Set the circuit board aside tem-
porarily,

Page 23

PICTORIAL 2-6

0 Ya YA 3, 1 (INCHES) 2 3 4

|ngi mﬂi’:fﬂleBJ,L_:lTL i__ll.l.i.1l|ljlltlll

g ]
II'ITFll'l_FT"I' | i T
O 2* 1 (s 2 3 “ s 6 7 8 ° 10
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Heathkift

} YEL ORG RED BRN
[ '
(A) CUT THE 8-WIRE CABLE To 7-1/4", 1/4" /
} 3/

0 SEPARATE THE WIRES AT THE ENDS APPROXIMATELY 1/4"
USING A PAIR OF CUTTERS. TO DO THIS, FIRST LET THE
SHARP EDGES OF THE CUTTER SEAT IN THE GROOVE BETWEEN r
THE WIRES, AND THEN CUT THEM APART JUST AT THE END. I»
BE CAREFUL NOT TO CUT THE INSULATION AND EXPOSE
THE INNER WIRES.

8-WIRE
RIBBON CABLE

INK 3'3!&“
MARK

@ SEPARATE THE 8-WIRE CABLE FOR ITS ENTIRE LENGTH
BETWEEN THE GREEN AND YELLOW WIRES TO MAKE TWO
4-WIRE CABLES. DO THIS BY PULLING THE CABLE APART 2 g
BY HAND. SAVE BOTH SECTIONS AS SOME OF THE WIRES
WILL BE USED LATER.
|

(D) MARK THE 4-WIRE CABLE HAVING THE BROWN WIRE WITH
INK AT THE TWO INDICATED LOCATIONS.

@ SEPARATE THE INDICATED COLOR WIRES TO THE INDICATED
INK MARKS. POSITION THE BROWN WIRE AS SHOWN.

4 f |

(F) CuT THE SPECIFIED COLOR WIRES TO THE INDICATED

LENGTHS FROM THE INK MARKS.

1'1{&”

(G) REMOVE 1/4" OF INSULATION FROM THE END OF EACH 1-1/2"  vEL

W IRE. |

]_h‘gn -T ORG 2-3/4"

(H) TWIST THE FINE STRANDS AND MELT A SMALL AMOUNT A

OF SOLDER ON THE EXPOSED WIRE ENDS. hm"” L.

e

f

b [|RED

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

( ) Referto Detail 2-7A and prepare a 7-1/4" length
of 8-wire cable. NOTE: The cable preparation
details are full size, except as noted.

r—
e

NOTE: When you solder a wire to the foil side of
a circuit board, as in the next step, keep the insula- - 1)
tion 1/8" above the circuit board to make sure you
get a good solder connection. Refer to the inset draw-
ing on the Pictorial. (. ]

( ) Solder the wires at the even end of this pre-
pared 4-wire cable into the indicated holes in
the display circuit board. Install the wires in
the foil (not the printed) side of the circuit -
board. The hole letters are on the printed side

of the circuit board. The yellow wire goes into
hole “H.”

B 534"

Page 25

Refer to Detail 2-7B (Illustration Booklet, Page
3) and prepare a 7-1/4" length of 8-wire cable.
Use the same procedure as you did earlier.

Solder the wires at the even end of this 8-wire
cable into the indicated holes in the display
circuit board. The gray wire goes into hole “].”

Refer to Detail 2-7C and prepare a 5-3/4" length
of 8-wire cable.

Solder the wires at the even end of this 8-wire
cable into the indicated holes in the display

circuit board. The gray wire goes into hole
IiX‘?!‘

Locate the 7-1/4" length of leftover 4-wire cable
and separate it for its full length between the

blue and violet wires. Discard the green and
blue 2-wire cable.

RED INK
o MARK

'
]
~

|4

Detail 2-7C

O A A 3, 1 (INCHES) 2 3
1/8 8 | s5/8 7T/8 [

Iy S L Woer oo b eod v 1o gl I o g0 o iy
'I"r_l'Tl—[ T'I' 'I'T'I' L T

O 5 (CM) 2 3

'
& ]
[+ ]
-
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- 3-1/2"
e 3 § 1 e 3»"151

Heathkit

—

- | - 1” -

o 114" MARK

Detail

( ) Refer to Detail 2-7D and prepare a 3-1/2" long
2-wire cable from the violet and gray wires.

( ) Solder the wires at the even end of this 2-wire
cable into holes Y (gray) and N (violet) of the
display circuit board.

( ) Clip off any excess wire lengths of the cable
wire ends that extend from the printed side
of the display circuit board.

Refer to Pictorial 2-8 (Illustration Booklet, Page 4)
for the following steps.

( ) Refer to the inset drawing on Pictorial 2-8 and
make a fold (90 degree bend) in the 4-wire
cable 1-1/2" from the indicated edge of the dis-
play circuit board. Position the yellow wire

Y% % % 1 (INCHES) 2 3

VIoLSS~= —= V|0L
;‘b\ =l . |
GRYs==— | NK =-“=GRY

lulll.lllul'.kli' ull-..lil

]-fdll._-,
~—3/4"—

1/4" — S

2-7D

as shown. Also position the other three cables
back over the printed side of the circuit board
so they are out of the way while you perform
the following steps.

Position the display circuit board on the main circuit
board and connect the free end of the 4-wire cable
to the main circuit board as follows. Insert the cable
wires into the circuit board holes from the lettered
side and solder them to the foil on the other side.
Then cut off any excess lead lengths.

() Yellow wire into hole H.
( ) Orange wire into hole F.
( ) Brown wire into hole E.

( ) Red wire into hole D.

Gl | . ! ~ ks | X | N |

9]
|wa a:almslnal
i’
O 5 1 (CM) 2 a 4 5 . 7 8
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Refer to Pictorial 2-9 for the following steps.

( ) Position the 8-wire cable with the gray wire
coming from hole ] in the display circuit board
onto the main circuit board. Make a fold in
the cable 1-3/4" from the top edge of the dis-
play circuit board.

Solder the wires from the free end of this cable to
the holes in the main circuit board as follows. Then
cut off any excess lead lengths.

( ) Orange wire into hole G.

Page 27

Brown wire into hole B.
Red wire into hole A.
Yellow wire into hole C.
Blue wire into hole L.
Green wire into hole M.
Gray wire into hole J.

Violet wire into hole K.

ORG YEL RED BRN GRN

009990 l8/ &

L

74

FOLD -

ey et o et B T R T e d b o

b R, PR e e A i A T S S

0007

-
e eerorrem i e GRY

J

)
000000
Jlistl

MAIN
CIRCUIT
BOARD

)

PICTORIAL 2-9
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GRN YEL
CRi;\\BLU
= ] QQ@
= YW
e e -

sy

Heathkit

UPC RED

BR

088

_j

I
|

FOLD

BRN FRY

Mmmﬂﬂ@ﬂﬂﬂ

Y

//‘v 0L

DISPLAY
CIRGU LT

DDD D

DUDEDQDDC DL

A —

ST
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MAIN
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PICTORIAL 2-10
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Refer to Pictorial 2-10 for the following steps.

( ) Position the remaining 8-wire cable coming
from the display circuit board onto the main
circuit board. Make a fold in the cable 1-1/2"
from the top edge of the display circuit board.

Solder the wires from the free end of this cable into

the holes in the main circuit board as follows. Then
cut off any excess lead lengths.

( ) Green wireinto hole U.

( ) Bluewireinto hole V.

( ) Yellow wire into hole T.

( ) Violet wire into hole W.

( ) Orange wire into hole S.

( ) Gray wire into hole X.

( ) Red wireinto holeR.

( ) Brown wire into holeP.

Solder the free end of the 2-wire cable coming from
the display circuit board into the holes in the main
circuit board as follows:

( ) Gray wire into’hole Y.

( ) Violet wire into hole N.

Refer to Pictorial 2-11 (Illustration Booklet, Page 4)
for the following steps.

( ) Position the display circuit board on the main
circuit board as shown in position #1.

( )} Cut a 16" length of 8-wire cable. Then refer
to Detail 2-11A (Illustration Booklet, Page 5)
and prepare the ends of the cable as shown.

Page 29

() Position this cable along the indicated edge
of the main circuit board so the cable end with
the most even ends is toward the left and the
brown wire is closest to the circuit board.

( ) Near the left end of the cable, fold the 4-wire
part of the cable consisting of the brown, red,
orange, and yellow wires as shown.

Solder the wires at the left end of this cable to the

main circuit board as follows. Then cut off any ex-
cess lead lengths.

( ) Yellow wire into hole DD.

( ) Orange wire into hole CC.

( ) Brown wire into hole LL.

( ) Red wire into hole EE.

( ) Violetwireinto hole AA.

( ) Blue wire into hole BB.

( ) Green wire into hole GG.

( ) Gray wire into hole FF.

( ) Reposition the display circuit board so it is
toward the rear edge of the main circuit board
(position #2).

( ) Cut a 14" length of 8-wire cable. Separate the
wires for their full length between the orange
and yellow wires, and between the green and
blue wires. Use the 2-wire (green and yellow)
cable in the next step and save the brown, red,

and orange 3-wire cable, and the gray, violet,
and blue 3-wire cable for use later.

( ) Refer to Detail 2-11B and prepare the ends of

the 14" green and yellow 2-wire cable as
shown.

- 14"

—=1/4" —-111::~
GR N esms NOT FULL ===
YEL C LENGTH l

Detail 2-11B
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Solder the wires at either end of this cable to the
main circuit board as follows:

Green wire into hole HH.

()
()

Yellow wire into hole JJ.

Heathkit

Solder the wires of this cable assembly into the main
circuit board holes as follows:

Blue wire into hole IN.

()

( ) Violet wire into hole COM.

(- ) Position the free end of the green and yellow ( ) Gray wire into hole OUT.
2-wire cable under the brown, orange, and yel-
low wires (coming from holes LL, CC, and DD
on the main circuit board) and toward the right CIRCUIT BOARD CHECKOUT
under the cables coming from the display cir-
cuit board. Carefully inspect the circuit board for the following
: ditions:
( ) Refer to the inset drawing on Pictorial 2-11 L
and install a cable tie around the green and ( ' Tinsoldeed comsetions
yellow 2-wire cable and around the cable com- '
ing from holes J, K, L, and M on the main cir- ¢ 1 Pogidslder connsatiang
cuit board. Pass the pointed end up through '
the cable tie end, and pull the cable tie tight . :
and into one of its top slots. Then cut off its () Solderbridges between foil patterns.
excess one notch from the cable tie slot. ( ) Protruding leads which could touch together.
( ) Refer to Detail 2-11C (Illustration Booklet, Tranaietore far 1 :
t -
Page 5) and prepare a 3" length of 3-wire cable t) tiron b LoF The: propar ype- and Tostlla
from the 3-wire gray, violet, and blue cable '
i"ﬂu L;;'Etf asu%e ea;ile;' Sav? the remaining ( ) Electrolytic capacitors for the correct position
ength ot 3-wire cable for use later. of the positive (+) or negative (—) leads.
() P_“ the end of th'f’ cable with ctnly 1/8 of insula- ( ) Diodes for the proper type and correct position
tion removed, install a spring connector on b this Bsrded g
each wire following the instructions in Detail '
2-11C.
( ) Align the flat of the spring connectors with _ |
the notch side of the 3-pin socket shell and NO'F'E:"}"hg }ntegrate,c‘l circuits will be installed later
push the connectors into the socket shell until during “Initial Tests.
the connectors snap into place. Be sure you
position the proper color wire at its correct
location.
0 Ya Y% ¥y, 1 (INCHES) 2 3 4 S 6
o O] P T WP VP S PR AP S | T B S ] L | | L
e — e T ) 7T 1 -1 | f r* r © r
Q & 1 (CM) 2 3 4 5 [ 7 8 E 10 1" 12 13



Heathkit

BATTERY HOLDER

PICTORIAL 2-12

ASSEMBLY CONTINUED

Refer to Pictorial 2-12 for the following steps.

( ) Refer to Detail 2-12A and cut the battery hold-
er from the insulator paper. DO NOT remove
the protective backing from the insulator

paper.

( ) Refer again to Detail 2-12A and mount the pre-
pared battery holder to the main circuit board
with a 4-40 x 1/4" screw, a #4 lockwasher,
and a 4-40 nut at the circuit board hole nearest

the “B2" lettering. Do not overtighten the hard-
ware.

() B1, B2, B3: Install the three 1.5-volt batteries
(#418-37) between the battery contacts. Be
sure the small side of each battery is
positioned as shown on the circuit board.

( ) Wrap the battery holder around the batteries
and secure the other side of the holder with
a 4-40 x 1/4" screw, a #4 lockwasher, and a
4-40 nut. Do not overtighten the hardware.

Set the circuit board assembly and the bag of inte-
grated circuits aside temporarily. Proceed to “Chas-

LR
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DISCARD
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J:"
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LA IR
3/32" 1 | 3rag”
316" fasd | > FOLD " |lenl 316"
1/4" URARa 1/4"
4-40 x 1/4"
SCREW Y _
BATTERY \Y /)
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CONTACT . /

NG CIRCUIT

I
#dLUCKWASHERQ&E)R\&HREOARD

4-40 NUT @ N
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Detail 2-12A
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CHASSIS

PARTS LIST

Unpack the remainder of the kit. Then check each To order a replacement part, always include the

part against the following list. The key numbers cor-
respond to the numbers on the “Chassis Parts Picto-
rial” (Illustration Booklet, Pages 6 and 7). Return any
part that is packed in an individual envelope, with
the part number on it, back into its envelope until

PART NUMBER. Use the Parts Order Form fur-
nished with this kit. If a Parts Order Form is not
available, refer to “Replacement Parts” inside the
rear cover of this Manual. For prices, refer to the
separate “Heath Parts Price List.”

that part is called for in a step. Do not throw away
any packing material until you account for all the

parts.
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
ELECTRONIC COMPONENTS HARDWARE
Al 6-101-12 1 100 Q, 1/4-watt 5% R102 Hardware packets are marked to show the size of the hard-
(brn-blk-brn) resistor ware they contain (HDW #4, or, HDW #2 & #6, etc.). You
A2  10-237 1 200 € control R101 may have to open more than one packet — in this
A3 21-140 5 .001 pF ceramic G101, C102, pack — to locate all the hardware of any one (#6, for exam-
C105
A4  60-72 1 Slide switch (momentary) S101
A5  60-607 1 Rocker switch $102 #4 Hardware
A6  64-911 1 Keyboard assembly
A7  401-163 1 Speaker SP101 Bl  250-1411 5 4-40 x 1/4" screw
AB  442-54 1 7805 integrated circuit U101 B2 250-1412 2  4-40 x 3/8" screw
B3 250-1319 2 4-40 x 5/8" screw
B4 252-2 5 4-40 nut
BS 254-9 5 #4lockwasher
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KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No.
#6 Hardware

C1 250-1280 11 6-32 x3/8" screw

C2 250-1305 4 #6 x 5/8" self-tapping screw

C3 250-1331 2 6-32 x 5/8" screw

C4 252-3 7  6-32 nut

C5 253-60 4 #6 flat washer

Cé 254-1 7  #6 lockwasher

C7  259-6 1 #6 solder lug

Other Hardware

D1 252-7 2 Control nut

D2 253-10 2 Control flat washer

D3 253-15 1 Fiber flat washer

D4  253-16 1 Fiber shoulder washer

D5 254-4 2 Control lockwasher

D6 255-13 2 1/4" long spacer

D7  255-77 2 7/16"long spacer

D8  266-929 4 Plastic insert

CONNECTORS - SOCKETS - PLUGS

E1 432-72 2 Male terminal pin

E2  432-73 4 Female terminal pin

E3  432-196 2  2-pin plug shell

E4  432-866 20 Spring connector (includes
2 extra)

Heathkift

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No.
Connectors — Sockets — Plugs (Cont’d.)
ES  432-907 1 2-pin socket shell
E6  432-958 2 10-pin socket shell
E7  434-42 2 Phono socket J101,J102
E8 436-19 1 Phone jack J103
E9 438-4 1 Phono plug
E10 438-55 1 Polarizing pin
SHEET METAL PARTS
F1 204-1856 1 Speaker mounting bracket
F2  204-2578 1 Right keyboard mounting
bracket
F3  204-2579 1 Left keyboard mounting
bracket
F4  204-2659 1 Circuit board mounting
bracket
F5  205-1895-1 1 Chassis

MISCELLANEOUS

G1 74-46 1 Double-stick tape
(1/8" x 1-1/2")

G2 92-783 1 Cabinet

G3 209-87 1 Speaker grille

G4 261-28 4 Foot

G5 352-13 1 Silicone grease

G6  446-744 1 Window
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 3-1 (Illustration Booklet, Page 8) ( ) Carefully peel the backing paper from the blue

for the following steps. and white label. Then press the label into
place on the bottom of the chassis. Do not
( ) Refer to Detail 3-1A and position the chassis cover any of the printing on the chassis. Be
upside down. Carefully peel the backing paper sure to refer to the numbers on the label in
from the four feet and press them into place any communications you have with the Heath

at their outlines on the chassis. Company about your kit.

BLUE AND WHITE
LABEL

Detail 3-1A
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Detail 3-1B

) Reposition the chassis right-side-up as shown ( ) J103: Refer to Detail 3-1C and mount the phone

in Pictorial 3-1. jack to the chassis at J103. Use a control lock-

washer, a fiber flat washer, a fiber shoulder

) R101: Refer to Detail 3-1B and mount the washer, a control flat washer, and a control

200 () control (#10-237) to the chassis at R101. nut. Be sure to position the phone jack as

Use a control lockwasher, a control flat shown in the Pictorial. Also be sure the shoul-

washer, and a control nut. Be sure to position der on the fiber shoulder washer is in the chas-
the control as shown in the Pictorial. sis hole.

@ NTROL NUT

(Q JCONTROL FLAT WASHER
FIBER SHUULDER WASHER

hd
SHOULDER

i :'.-“ c HA s SIS

T SN FIBER FLAT WA SHER

Detail 3-1C
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(

)

J101: Refer to Detail 3-1D and mount a phono =
socket to the chassis at J101. Use two 6-32 X
3/8" screws, two #6 lockwashers, and two
6-32 nuts. Be sure to position the socket as
shown in the Pictorial. Also be sure to center

the socket in its opening before you tighten
the hardware.
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J102: Similarly, mount a phono socket to the
chassis at J102. Use two 6-32 X 3/8” screws,
two #6 lockwashers, and two 6-32 nuts. Be

sure to position the socket as shown in the
Pictorial.

PHONO
SOCKET

@‘-\)#ﬁ LOCKWA SHER

l 6-32 NUT

Detail 3-1D
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6-32 x 3/8"
SCREW
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\ CKET SHELL
.’@: 6-32 NUT
Detail 3-1E Detail 3-1F
( ) S102: Refer to Detail 3-1E and mount the slide ( ) J104: Refer to Detail 3-1F and install the 2-pin
switch to the chassis at S102. Use two 6-32 socket shell in the chassis at J104. Bend its
X 3/8" screws, two #6 lockwashers, a #6 sol- tabs back and insert the socket shell into the
der lug, and two 6-32 nuts. Be sure to mount chassis slot. Release the tabs to lock the socket
the #6 solder lug at L. Also be sure to position shell into place. Be sure to position the be-
the switch so its knob is toward the right and veled side as shown.
the solder lug is toward the right as shown
in the Pictorial. ( ) S101: Refer to Detail 3-1G and mount the
rocker switch to the chassis at S101. Use two
( ) Bend solder lug L away from the chassis so 6-32 X 5/8" screws and two 7/16" long spacers.
it is perpendicular to the rear of the chassis. Be sure to mount the switch so its lugs are

positioned as shown in the Pictorial.

6-32 x 5/8"
SCREW

e Chas st s

A 7/16" LONG
L SPACER

Detail 3-1G
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CAUTION: When you install the speaker in the next 6-32 X 3/8" screw, a #6 lockwasher, and a 6-32
step, handle it carefully so you do not puncture its nut. Be sure to position the speaker as shown
paper cone. This would damage the speaker. in the Pictorial.

( ) SP101: Refer to Detail 3-1H and mount the
speaker and speaker grille to the chassis at
SP101. Use the speaker mounting bracket, a ( ) Setthe chassis aside temporarily.

6-32 NUT
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Detail 3-1H
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WARNING: The silicone grease that you will use in () U101: Refer to Detail 3-1] and apply a thin

the following step helps transfer heat from the IC layer of silicone grease to the indicated side
to the circuit board mounting bracket. The grease of the 7805 IC (#442-54). Then mount the IC
is not caustic, but make sure you do not get it into onto the circuit board mounting bracket. Use
your eyes, ears, nose, mouth, or clothing. Always a 4-40 X 1/4" screw, a #4 lockwasher, and a
wash your hands after you use the grease. Keep this 4-40 nut. Be sure to position the IC as shown.
and all chemicals out of the reach of children. Discard the leftover silicone grease.

( ) Refer to the inset drawing on Detail 3-1] and
open the packet of silicone grease.

4-40 NUT

(’Ci:‘*)#d LOCKWASHER

L
B —

e

v SILICONE
GREASE

\

\ CIRCUIT
N BOARD

MOUNTING
4-40 x 1/4"
SCREW

BRACKET

Detail 3-1]



Heathkit

[

)

Refer to the inset drawing on Detail 3-1K and
position the display circuit board into position
above the main circuit board. Then form the
cables connected between the two boards as
shown and fit the circuit board mounting
bracket into place between the two circuit
boards.

Refer again to Detail 3-1K and secure the dis-
play circuit board to the circuit board mount-
ing bracket. Use two 4-40 x 5/8" screws, two

CABLES

(Q
1/4" LONG SN
SPACER

#4 LOCKWASHER @

4-40 NUT )

CIRCUIT
BOARD

&
@éﬁdfdﬁ NUT

#4 LOCKWASHER
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1/4" long spacers, two #4 lockwashers, and
two 4-40 nuts.

Refer again to Detail 3-1K and mount the cir-
cuit board mounting bracket to the main cir-
cuit board. Use two 4-40 x 3/8" screws, two
#4 lockwashers, and two 4-40 nuts. Be sure
you position the cable wires as shown and do

not pinch any wires between the bracket and
the circuit board.

| CIRCUIT BOARD
]  MOUNTING
BRACKET

DISPLAY
CIRCUIT BOARD

~—CIRCUIT
CABLES BOARD
MOUNTING
MAIN BRACKET
CIRCUIT
—

BOARD\\

Detail 3-1K
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( ) Refer to Detail 3-1L. and push the 3-pin socket Locate the violet and blue wires near the free
shell coming from the main circuit board onto end of the 8-wire cable coming from the main
the pins of U101 (mounted on the circuit board circuit board.
mounting bracket). Be sure the blue wire is
positioned as shown (slots in the socket shell Cut one lead of two .001 pF ceramic capacitors
away from the bracket). ta1/27,

BLU
3-PIN
SOCKET SHELL
CIRCUIT BOARD
MOUNTING
BRACKET
#'_l".
Detail 3-1L
O v v 3 1 (INCHES) 2 3 4 5 6 7
11{'3] 3:3 I 555‘ Tll:a i l i | i i L I PR | oo — g 1 4 l I | l PR | t | | ] l PR |
R T L T T L. L i T . G T T . T
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(

(

)

)

C103: Refer to Detail 3-1M and install a male
terminal pin on the end of the short lead of

a prepared .001 pF ceramic capacitor and the
violet cable wire.

C104: Similarly, install a male terminal pin on
the end of the short lead of the remaining pre-

pared .001 wF ceramic capacitor and the blue
cable wire.

GRY

(

)
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Position the main circuit board into position
on the chassis. Position the 8-wire cable flat
and down against the circuit board and near
the rear of the chassis. The cable must not
cover the small hole in the rear of the chassis
or you will not be able to adjust control R21,
which is mounted on the rear of the main cir-
cuit board.

MALE TERMINAL

PIN

1. BEND OVER
BARE WIRE
ENDS

2. SOLDER

Detail 3-1M
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Detail 3-1N

( ) Refer to Detail 3-1N and use four 4-40 X 1/4"
screws to secure the corners of the main circuit
board to the bosses on the chassis.

( ) Presscapacitor C5 down against the chassis.

NOTE: In the following steps, (NS) means not to sol-
der because you will add other wires later. “S-" with
a number, such as (S-3), means to solder the connec-
tion. The number following the “S-" tells you how

many wires should be at the connection. This helps
you check your work for errors as you go.

Connect the free end of the 8-wire cable to the com-
ponents on the rear of the chassis as follows:

() Brown wire to control R101 lug 1 (NS).

( ) Red wire to control R101 lug 3 (S-1).

() Orange wire to socket J101 lug 1 (NS).

( ) Yellow wire to socket J102 lug 1 (NS).

() Green wire to switch S102 lug 5 (S-1).

( ) Push the male terminal pin on the violet wire
into socket J104 hole 1 until it locks into place.

The free lead of capacitor C103 will be con-
nected later.

( ) -Similarly push the male terminal pin on the
blue wire into socket J104 hole 2 until it locks

into place. The free lead of capacitor C104 will
be connected later.

( ) Gray wire to switch S101 lug 3 (S-
There is no lug 1 on this switch.

1). NOTE:

Connect the free ends of the wires of the 2-wire cable
coming from the main circuit board as follows:

( ) Green wire to switch S102 lug 2 (S-1).
() Yellow wire to switch S102 lug 3 (S-1).

() Locate the 11" length of gray, violet, and blue
3-wire cable that you set aside earlier. Then
separate the gray and violet wires (as a pair)
for their entire length from the blue wire. Cut
a 7" length of gray and violet 2-wire cable from
these wires and set it aside for use later. Now
separate the remaining gray and violet wires
and the wires of the 14" brown, red, and orange
3-wire cable (also set aside earlier) into indi-
vidual wires for use in the following steps. DO
NOT cut any wires from the remaining length
of 8-wire cable in the following steps. This
cable is needed for the keyboard wiring later.
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NOTE: When you are directed to prepare a wire, as
in the next step, cut the indicated color wire to the
specified length and remove 1/4” of insulation from
both ends. Then tightly twist the fine wire strands

and melt a small amount of solder on the bare wire
ends.

( ) Prepare the following wires from the separated
8-wire cable wires. The wires are listed in the
order in which you will use them.

4" brown 3" red
2-1/2" brown 2-1/2" red
2-1/2" brown 4" gray

( ) Bend lug 2 of sockets J101 and J102 as close
together as possible.

( ) Remove an extra 1/4"” of insulation (total 1/2”
from one end of the prepared 4” brown wire.

( ) Connect the longer bared end of the 4” brown
wire through socket J101 lug 2 (NS) to socket
J102 lug 2 (NS). Connect the other end of this
wire to control R101 lug 1 (S-2).

( ) Connect a 2-1/2" brown wire from speaker
SP101 lug 2 (S-1) to switch S102 lug 1 (NS).
See inset drawing #1 on the Pictorial.

( ) Connecta 2-1/2" brown wire from switch S102
lug 1 (S-2) to solder lug L. (NS).

( ) Connect a 3" red wire from control R101 lug
2 (S-1) to jack J103 lug 3 (NS).

( ) Connect a 2-1/2" red wire from jack J103 lug
2 (S-1) to speaker SP101 lug 1 (S-1). See inset
drawing #1 on the Pictorial.

( 7 Connect a 4" gray wire from switch S102 lug
6 (S-1) to switch S101 lug 2 (S-1). Be careful
you do not melt the insulation of the other
wires already connected to switch S102.
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( ) Position all of the wires down against the bot-
tom and toward the rear of the chassis.

NOTE: Refer to inset drawing #2 on the Pictorial
as you perform the next four steps.

( ) R102: Place 1/2" lengths of sleeving on the
leads of a 100 € (brn-blk-brn) resistor. Then
connect the resistor from jack J103 lug 1 (S-1)
to socket J101 lug 2 (NS).

( ) C105: Cut both leads of a .001 pF ceramic
capacitor to 3/4". Then connect this capacitor
from jack J103 lug 3 (S-2) to socket J101 lug
2 (NS). Position this capacitor so its leads can-
not touch the lugs of the other parts.

( ) C101: Cut both leads of a .001 pF ceramic
capacitor to 1/2". Then connect one capacitor
lead to socket J101 lug 1 (S-2) and the other
lead to socket J101 lug 2 (NS).

( ) C102: Cut both leads of a .001 wF ceramic
capacitor to 1/2". Then connect one capacitor
lead to socket J102 lug 1 (S-2) and the other
lead to socket J102 lug 2 (S-5). Be sure all of
the leads and wires connected to lugs 2 of
sockets J101 and J102 are well soldered.

( ) Connect the free leads of capacitors C103 and
C104 to solder lug L (S-3).

This completes the circuit board and chassis wiring.
Check to see that all of the connections are soldered
and that all of the excess wire ends are cut off. Be
sure all of the leads and wires touch only the lugs
to which they are connected. Shake out any solder
splashes or wire clippings. Then set the chassis
aside temporarily.

rrrrrr
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KEYBOARD WIRING

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

( ) Refer to Detail 3-2A (Illustration Booklet, Page
9) and prepare two 7" 8-wire cables.

( ) Refer to Detail 3-2B (Illustration Booklet, Page

9) and prepare a 7” 2-wire cable from the gray
and violet 2-wire cable that you set aside ear-
lier.

( ) Refer to the inset drawing on Detail 3-2C and
install spring connectors on the ends of the
wires of all three cables that have 1/8” of insu-
lation removed from their ends.

( ) Refer again to Detail 3-2C and position a 10-
pin socket shell with its slots up and located
as shown. Mark this socket shell P1.

Push the spring connectors on the end of one of the
8-wire cables into socket shell P1 as follows:

(
[

S—

Gray wire into hole 1.

Violet wire into hole 2.

—'

( ) Blue wireinto hole 3.

( ) Green wire into hole 4.

( ) Yellow wire into hole 5.
( ) Orange wire into hole 6.
( ) Red wire into hole 7.

( ) Brown wire into hole 8.

( ) Refer again to Detail 3-2C and push a polariz-
ing plug into hole 9 of plug shell P1.

( ) Position another 10-pin socket shell as before
and mark it P2.

O Ya A 3, 1

(INCHES) 2 3
| /e, 38 58 28 |

i J. i 1 i I. i l - l i I
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Push the spring connectors on the end of the 2-wire
cable into socket shell P2 as follows:

( ) Gray wire into hole 1.
( ) Violet wire into hole 2.

Push the spring connectors on the end of the remain-
ing 8-wire cable into socket shell P2 as follows:

( ) Gray wire into hole 3.

( ) Violet wire into hole 4.

( ) Blue wireinto hole 5.

( ) Green wire into hole 6.

( ) Yellow wire into hole 7.
( ) Orange wire into hole 8.
( ) Red wire into hole 9.

( ) Brown wire into hole 10.

( ) Position the keyboard assembly upside down
as shown in the Pictorial.

Solder the free end of the 8-wire cable coming from
10-pin socket shell P1 to the circuit board holes at
location CN1 of the keyboard assembly as follows.
Insert the wires from the top of the keyboard assem-
bly and solder them to the foil side of the circuit

board. The printing is on the foil side of the circuit
board.

( ) Brown wire into hole 1.
( ) Red wire into hole 2.
( ) Orange wire into hole 3.

( ) Yellow wire into hole 4.

EfAd ELLiD I A . I N S SN SN e o -"T'TLI
0O = 1 (cwmy 2 3 4 = & 7 (]

ooboa g 1ooqo o o
l'l' f"l

10 11 12 13 14 15 ia 17
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( ) Green wire into hole 5. ( ) Green wire into hole 13.
( ) Blue wireinto hole 6. ( ) Blue wire into hole 14.
( ) Violet wire into hole 7. ( ) Violet wire into hole 15.
( ) Gray wire into hole 8. () Gray wire into hole 16.

Solder the free end of the 8-wire cable coming from
10-pin socket shell P2 into the circuit board holes
at location CN2 of the keyboard assembly as follows:

Solder the free end of the gray and violet 2-wire

cable into the circuit board holes in the keyboard
assembly as follows:

( ) Brown wire into hole 9. ( ) Violet wire into hole 17.

p—

) Red wire into hole 10. ( ) Gray wire into hole 18.

.

) Orange wire into hole 11. ( ) Cut off the excess wire ends on the foil side

) Yell e into hole 12 of the keyboard circuit board.
ellow wire into hole 12.

—

INSET

CRIMP OVER \

BARE END OF CRIMP AROUND
WIRE AND SOLDER |\ nouLATION AFTER

\\\}a SOLDER COOLS

-
SPRING < ———
CONNECTOR

DO NOT
GET SOLDER
UNDER THE
SPRING

POLARIZING SLOTS

10-PIN
SOCKET SHELL

] 4 &g . ::\‘\:\x NN
_ ZEEN s GRY ok [ 8-WIRE CABLE
BLU
N |
_ 2-wirg CRN

Detail 3-2C
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Refer to Pictorial 3-3 (Illustration Booklet, Page 10) ( ) Refer to Detail 3-3B and fit the screws on the
for the following steps.

Refer to Detail 3-3A (Illustration Booklet, Page
10) Part A and position a plastic insert with
its shoulder up. Fit the groove in the plastic
insert onto the edge of a cutout in either
keyboard bracket as shown in Part B of the
Detail. Push on the indicated side of the plas-
tic insert until it locks (snaps) into place in
the bracket as shown in Part C of the Detail.

Similarly install plastic inserts in the remain-
ing cutouts of the left and right keyboard
brackets.

Refer again to Detail 3-3A Part C and start a
6-32 x 3/8" screw with a #6 flat washer into
the top of each plastic insert. Turn the screw
just enough to hold it in place.

left keyboard bracket into the notches in the
left end of the keyboard assembly. Be sure the
#6 flat washers are on top of the flange of the
keypad assembly.

Position the left keyboard bracket 1/16” from
the end of the keyboard assembly flange and
tighten the screws in the plastic inserts. DO
NOT overtighten these screws or they will
strip the threads in the plastic inserts.

Similarly install the right keyboard bracket on
the other end of the keyboard assembly.

FLANGE

Detail 3-3B
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Refer to Detail 3-3C and press the keyboard
assembly cables tight against its rear edge and
then back under the keyboard assembly. Keep
the cables flat without any twists.
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IKEYBOARD ASSEMBLY I

() Refer to Detail 3-3D and set the rear of the
keyboard brackets on the chassis.

Refer to the inset drawing on Detail 3-3D and
turn socket shell P1 upside down (number un-

— —

—

bl

—
—

—
—

derneath). Make a twist in the cable wires as
close to the socket shell as possible. Now fold
the socket shell back under its cable wires so
the number on the socket is up. Then push
socket shell P1 onto plug P1 on the main cir-
cuit board. Be sure the brown wire is at its
g : ()
indicated location.

Similarly twist the 8-wire and 2-wire cables
and fold socket P2 under its wires so its
number is up. Then push this socket shell onto
plug P2 on the main circuit board. Be sure the
2-wire cable is at the indicated location.

()

NOTE: When you lower the keyboard assembly into
location on the chassis in the next step, do not push
down hard on the keyboard assembly, as you could
push holes in the insulation on the cables. Keep the
cables flat in the area between the main circuit board
and the kevboard assembly. The excess cable should
be positioned toward the front of the keyboard as-

sembly.
KEYBOARD
ASSEMBLY

N

KEYBOARD
BRACKET
REAR

2-WIRE CABLE

|cmsms|ﬁ

NUM BER R
N-~-"  FOLD
SOCKET
TWIST EEEEE
SOCKET

SOCKET SHELL

Detail 3-3C

Lower the keyboard assembly into position on
the chassis. Align the mounting holes in the

keyboard brackets with the slots in the ends
of the chassis.

Set the chassis assembly aside temporarily.

OVER

Detail 3-3D
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Refer to Pictorial 3-4 for the following steps.

()

()

/.LC;' .:; Lakh gL — et b }
PRINTING o/ / Ta——wmuow
7

Locate the length of double-stick tape. Then
cut the tape into three 1/8" X 1/2" pieces.

Carefully peel the backing paper from one side
of each length of double-stick tape. Then refer
to the inset drawing on the Pictorial and press
the tape into the recessed area near the upper
left corner of the cabinet top as shown. Be sure
the tape does not extend into the rectangular
cutouts in the cabinet top.

Carefully peel away any backing paper or pro-
tective film that may be on either side of the
window.

1
- [ H DOUBLE STICK

TAPE

| S
[:l' J][:_Rfﬁiii”
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( ) Carefully peel the remaining backing paper
from the three pieces of double-stick tape.
Then press the window into the recessed area
in the cabinet top (so it sticks to the three
pieces of tape). Be sure the side with the print-
ing is up as shown.

( ) Carefully peel the backing paper from the
nameplate. Then press the nameplate into
place near the lower right corner of the cabinet

top.

( ) Carefully peel the backing paper from the
identification label. Also peel away any pro-
tective film that may be on the printed side
of the label. Then press the label onto the
blank space on the nameplate.

This completes the wiring of your kit. Set the
cabinet, various connectors, and screws aside tem-
porarily. Then proceed to “Initial Tests."

‘ CABINET I

(Heathkit

V ToreraPre.... |

1/4" mr

NAMEPLATE

IDENTIFICATION
LABEL
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INITIAL TESTS

A DC voltmeter is required for the following tests.
DO NOT PROCEED with these “Initial Tests” until
you obtain the required voltmeter.

The following steps provide a series of tests and in-
structions which verify the operation of the circuitry
in your CW Keyboard. In each test/instruction area,
make sure you obtain the indicated results before
you proceed to the next instruction. If you do not
obtain the indicated results, check the “Possible
Cause” chart that follows many of the steps. If you
still cannot resolve a problem, turn the CW
Keyboard off and refer to the “In Case of Difficulty”
section of this Manual. Do not proceed until you
have found and corrected the problem.
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When you make voltage measurements, be very care-
ful to touch the test probe only to the point indi-
cated. Do not allow the probe to slip and short to
an adjacent point, since this could damage the cir-
cuitry.

Many of the IC’s used in this CW Keyboard are
CMOS (complementary metal-oxide semiconductor)
devices. These are rugged and reliable components
when they are installed, but they can be damaged
by static electricity during installation. The other
IC’s are of a type that is not susceptible to static
electricity. Nevertheless, you should treat these IC’s
as if they were CMOS types, since it will avoid all
possible confusion between IC’s and provide protec-
tion in all cases. Use the procedure shown in Detail
4-1A (Page 52) whenever you are directed to install
1C's.

0 Ve Y% 3 1 (INCHES) 2 3

7/
|ve 8 50 78] | | | 4 1 ]y
ITTTTTTTITT Li 'f ¥ '|' T ]- T 'l' L l' L T L I
O 5 1 (CMm) 2 3 4 = a 7 a



Page 52

Heathkit

———
SMALL

INDENTATION NOTCH  poy

PIN | PIN 1

~ ﬁ%"\jﬁ’ g\’ﬁil &\ )

—-—

PIN | PIN 1

Once you remove a protected IC from its protective
foam packing, DO NOT lay the IC down or let go
of it until it is installed in its socket. When you bend
the leads of a protected IC, hold the IC in one hand
and place your other hand on your work surface be-
fore you touch the IC to your work surface. This
will equalize the static electricity between the work
surface and the IC.

The pins on the IC's may be bent out at an angle,
so they do not line up with the holes in the IC socket.
DO NOT try to install an IC without first bending
the pins as described below. To do so may damage
the IC pins or the socket, causing intermittent con-
tact.

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

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

Make sure that the pin 1 end of the IC is positioned
over the index mark on the circuit board (see the
detail at the top of this page). Also make sure that
all of the pins are started into the socket. Then press
the IC firmly into the socket. NOTE: An IC pin can
become bent under the IC and it will appear as
though it is correctly installed in the socket.

Detail 4-1A
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Refer to Pictorial 4-1 (Illustration Booklet, Page 11)
for the following steps.

VOLTAGE CHECKS

NOTE: The following procedure assumes that the
plug-in integrated circuits are nat yet plugged into
the sockets on the main circuit board.

[

(

(

)

)

)

Position the keyboard assembly near the chas-

sis so you can see the main circuit board.

U9: Plug a CD4001CN or an MC14001CP inte-
grated circuit (#443-703) into socket U9 on the
main circuit board.

Plug the power cube (or other power supply
that meets the requirements on Page 59) into
the POWER socket on the rear panel of the
CW Keyboard. Then plug the power cube into
the proper AC outlet (or turn on the external

power supply).

Push the OFF/ON switch on the rear panel of
the CW Keyboard to ON.

Connect the negative lead of your DC volt-
meter to the chassis.

Touch the positive lead of your DC voltmeter
to the indicated lead of resistor R24. The volt-
age should be between 4.75 and 5.25 volts.
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POSSIBLE CAUSE

Power cube or power supply is in-
correctly connected.

Power socket J101 is incorrectly
wired.

Diode D15, D16, D17, or D18 incor-
rectly installed.

Off/On switch is incorrectly wired or
is off.

Reset switch is incorrectly wired.
Integrated circuit U101 is incorrectly
wired or plugged in.

Disconnect the negative voltmeter lead from
the chassis. Then connect the positive volt-
meter lead to the chassis.

Touch the negative voltmeter lead to the indi-
cated lead of resistor R28. The voltage should
be approximately — 3 volts.

POSSIBLE CAUSE

Integrated circuit U9 incorrectly in-

stalled.

Transistor Q9, Q11, Q12, Q13, Q14,
or Q15 incorrectly installed.

Diode D13 or D14 incorrectly instal-
led.




( ) Again disconnect the positive voltmeter lead
from the chassis and connect the negative lead
fo the chassis.

( ) Touch the positive voltmeter lead to the emit-
ter (E) of transistor Q18. The voltage should
be between 4.75 and 5.25 volts.

Integrated circuit U11 incorrectly in-
stalled.

Diode D21 or D22 incorrectly in-
stalled.

( ) Unplug your power source from the POWER
socket on the rear panel and push the OFF/ON
switch on the rear panel to OFF. The voltage
at the emitter (E) of transistor 18 should drop
to approximately 4 volts.

POSSIBLE CAUSE

Reset switch incorrectly wired.
Diode D23 incorrectly installed.

3. Battery B1, B2, or B3 incorrectly in-
stalled.

B =

( ) Reconnect the power source to the POWER
socket on the rear panel.

( ) Push the OFF/ON switch on the rear panel to
ON. Then touch the positive voltmeter lead
to the collector (C) of transistor Q18. The volt-
age should be between 4.75 and 5.25 volts.

POSSIBLE CAUSE

1. Transistor Q17 or Q18 incorrectly
installed.
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( ) Push the OFF/ON switch on the rear panel to
OFF. The voltage at the collector (C) of transis-
tor Q18 should drop to 0 volts.

( ) Unplug the power source from the CW
Keyboard.

Refer to Pictorial 4-2 (Illustration Booklet, Page 12)
for the following steps.

Install integrated circuits in the main circuit board
as follows (refer back to Detail 4-1A on Page 52, if

necessary).

( ) U8:74LS377 (#443-1110).
() U4:5101 (#443-933).

() US5:5101 (#443-933).

( ) U6:CD4023UBE (#443-887).
() U2:5101 (#443-933).

() U3:5101 (#443-933).

( ) U7:74L5138 (#443-877).

( ) U1l:MK3870 (#444-186).

OPERATIONAL CHECK

( ) Reconnect the power source to the CW Key-
board. Then push the OFF/ON switch on the
rear panel to ON. All except two of the seg-
ments of the LED bar should light briefly and
then go out. After a couple of seconds, the dis-
play should indicate “20.” NOTE: Four built-
in diagnostics have just been performed on the
microprocessor and CMOS RAM. The “20” in-
dicates that the keyboard is set to a speed of
20 WPM.
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KEYBOARD CHECKS

(

)

Press the CLICK key on the keyboard. The
word “On” should appear briefly on the dis-
play followed by “20.”

Turn the VOLUME control on the rear panel
fully clockwise.

Press the SET key on the keyboard. You
should hear a click in the speaker and ““0000"
should appear on the display.

Press the 8 key four times. The display should
indicate “'8888."

Press the STOP key. The “20” should again
appear on the display.

Press each key on the keyboard (except the
CLICK and SHIFT keys) to insure that all keys
are operational. Each key should produce a
click in the speaker. (Ignore the display for the
time being.)

Press and release the RESET switch on the rear
panel. After 20" appears on the display, press
and hold the left SHIFT key while you press
the TONE key. The word “On” should briefly

appear on the display, followed by “20.”

Press the TUNE key on the keyboard. The
word tune (}FunE) should appear on the dis-
play and you should hear the sidetone.

Use a small-blade screwdriver (through the
hole on the rear panel) to set the PITCH control
to the tone you desire.

Press the TUNE key again. The “20” should
again appear on the display.

Press and hold the right SHIFT key while you
press the TONE key. The word “OFF” should

briefly appear on the display, followed by
Ilzo.l"
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OUTPUT CIRCUITRY CHECK

NOTE: If necessary refer ahead to Pictorial 6-1 (II-

lustration Booklet, Page 13) for the locations of the
following sockets.

( ) Connect an ohmmeter between the chassis and
the center of the + KEYLINE socket (J101) on
the rear panel. The meter should indicate in-
finity on the R X 1000 range. If it does not,

try reversing the ohmmeter leads and check
it again.

( ) Press the TUNE key on the keyboard. The

word tune (}~E) should appear on the dis-
play. The ohmmeter should now indicate less
than infinity, approaching 0 ohms.

( ) Press the TUNE key again. The “20” should

again appear on the display.

( ) Reconnect the ohmmeter leads between the

chassis and the — KEYLINE socket (J102) on
the rear panel. The meter should indicate in-
finity. If it does not, try reversing the ohmme-
ter leads and check it again. NOTE: When you
obtain the correct indication, the meter leads
should be connected with the polarity oppo-

site to the way it was when you checked the
+ KEYLINE socket.

( ) Press the TUNE key. The meter should now

indicate less than infinity, approaching 0
ohms.

( ) Again press the TUNE key.
( ) Push the OFF/ON switch on the rear panel to
OFF, disconnect the ohmmeter leads, and un-

plug the power source.

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

Refer to Pictorial 5-1 for the following steps. large rectangular hole in the cabinet and oper-
ate freely. Then secure the cabinet in place
( ) Position the chassis as shown in the Pictorial. with four #6 x 5/8" self-tapping screws. Do

not overtighten these screws.
( ) Set the keyboard assembly onto the chassis so
the holes in the keyboard mounting brackets

line up with the slots in the chassis bottom.

NOTE: If the keyboard keys are not centered in the
cabinet top opening, loosen the screws that secure
the keyboard brackets to the keyboard. Then reposi-
tion the brackets as necessary and retighten the
( ) Set the cabinet onto the chassis assembly. Be = screws.

sure the rear edge of the chassis slides into

its slots on each side of the cabinet. Also be = This completes the “Final Assembly.” Proceed to

sure all of the keyboard keys pass through the  “Installation and Operation.”
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INSTALLATION & OPERATION

INSTALLATION

Refer to Pictorial 6-1 (Illustration Booklet, Page 13)
for the locations of the following rear panel connec-
tions.

POWER SOURCE

This CW Keyboard is quite versatile as to what type
of power source you use. It is designed to operate
properly from either a 7.5 to 11 VAC source or an
11 to 16 VDC source, with a current drain of 450
mA maximum. The polarity of the DC source does
not even matter.

Two acceptable power cubes are available from the

Heath Company under the following model num-
bers:

Model PS-5012 (#150-94) 120 VAC power
transformer.

Model PS-5024 (#150-115) 240 VAC power
transformer.

For portable operation, you may wish to use a bat-
tery supply. Enough terminal pins and plug shells

are provided so you can operate your CW Keyboard
from two different sources of power.



Page 60

To install the terminal pins and plug shells on the
free ends of your power source wires, perform the
following steps:

( ) Refer to Detail 6-1A and crimp and solder a
female terminal pin onto the end of each
POWET source wire.

( ) Refer again to Detail 6-1A and insert the
female terminal pins on the wires into a 2-pin
plug shell as shown. If you are using a DC
power source, the polarity of the wires does
not matter.

( } Match the point on one end of the plug shell
with the point on the socket shell on the rear
of the CW Keyboard. Then push the plug into
the socket.

AND
SOLDER

LARGE FEMALE
CONNECTOR
PIN

SOCKET

Heathkift

CONNECTION TO A TRANSMITTER

Two standard phono sockets are provided on the
rear panel of the CW Keyboard; one keys positive
(+) keylines to ground, and the other keys negative
(—) keylines to ground. If you are not sure which
socket to use for your particular transmitter, you
may examine the transmitter schematic, or you can
simply try each socket. If you select the wrong sock-
et, the protective diode across the socket (inside the
CW Keyboard) will continuously key the transmit-
ter. NOTE: Be sure to use shielded cable between
the CW Keyboard and the transmitter.

HEADPHONE CONNECTION

If you desire to use headphones with your CW
Keyboard, simply plug them into the PHONES jack.
The internal speaker is automatically disabled when
you use this jack.

CUT OFF
EARS

2-PIN PLUG
SHELL

POWER SOURCE
WIRES

Detail 6-1A
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BATTERY REPLACEMENT

The memory backup batteries inside the CW
Keyboard will last nearly their shelf life, if you leave
the CW Keyboard connected 1o the power source at
all times. The batteries should last over a year when
the power source is disconnected. When it becomes
necessary to replace the batteries, you may select
them from the following list. The silver oxide watch
batteries are more expensive than the alkaline types,
but will last somewhat longer and are more readily
available.

vim

*Alkaline

**GQilver Oxide
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OPERATION

Refer to Pictorial 6-2 (Illustration Booklet, Page 14)
for the locations of the keys, controls, and indicators
referred to in the following sections.

RESETTING THE KEYBOARD

The contents of the buffers, their protection status,
and the speed, spacing, and weight settings, as well
as the serial number, are normally retained when
the Keyboard is turned off and/or disconnected from
its power source. To clear all of the buffers, press
and release the RESET switch on the rear panel. The
eight-segment LED bar will light briefly to verify that
all segments are working. After a short delay, during
which several diagnostics are run on the micropro-
cessor and CMOS RAM, the display will indicate
“20” (20 WPM). If the microprocessor fails one of
the tests, “-U1-" is displayed. If one of the CMOS
RAM integrated circuits is bad, “-U2-7, “-U3-",
“.U4-", or “-U5b-" is displayed (which indicates the
circuit number of the defective integrated circuit).

After the above tests, all ten buffers are in a cleared
state, the speed and spacing are set to 20 WPM, the
weight is set to normal, the serial number is set to
0 (not in use), and the sidetone and key-pressed click
are turned off.

SELECTING SIDETONE and/or
KEY-PRESSED CLICK

To turn on the internal sidetone, press the TONE
key. (Since this is a “shifted” key function, you must
hold down one of the SHIFT keys while you press
the TONE key.) The word “On” will briefly appear
on the display. Repeat this procedure to turn the
sidetone off. The word “OFF” will briefly appear
on the display.

You can enable an audible click when you press a
key by pressing the CLICK key. The display will
briefly indicate “On" or “OFF" to show whether this
function is on or off.

NOTES:
1. Controls are provided on the rear panel
so you can adjust the pitch (through a
hole) and the volume of the sidetone and
click.
2. To help avoid confusion, if both

sidetone and key-pressed click are
turned on, the click will not sound un-
less the Keyboard is in the Load mode
or the Hold function is turned on.

SENDING FROM THE KEYBOARD

To send characters from the keyboard, simply press
the key associated with the desired character or
character pair. As you press the keys, the data goes
into a 64-character, first-in/first-out “type-ahead”
buffer. This allows you to type faster than the char-
acters are sent. A three-color, eight-segment LED bar
indicates how full the buffer is. When the buffer is
empty, none of the segments are lit. The third seg-
ment lights when the buffer holds one or more char-
acters. (The two left-most segments are not used.)
Additional segments light every eight characters (9,
17, 25, etc.). As the characters in the buffer are used,
the buffer empties. To avoid gaps in the text being
sent, the buffer should be kept partially filled. To
avoid the loss of characters, use care not to overfill
the buffer. When the last (red) LED lights, there is
room for only six more characters.

The S/N key causes the current serial number to be
sent and then incremented. (If the serial number is
zero, this key has no effect.) The shifted function
of this key (PREV S/N) is similar, except the previous
(last-sent) serial number is reused.
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The DELETE key deletes the last-typed key from the
type-ahead buffer, and may be used repeatedly until
the buffer is completely empty, if you desire. The
shifted function of this key (DELETE WORD) is simi-
lar, except it deletes words. In this shifted function,
at least one character is deleted, and characters will
continue to be deleted until it encounters a
wordspace (spacebar). The wordspace, however, is
not deleted. You can also use this key to delete com-
mand keys, such as the SET functions described
below, from the type-ahead buffer.

TUNE-UP

The TUNE key makes transmitter tune-up easy.
When you press this key, the CW Keyboard stops
sending upon completion of the current character.
It disp'lays the word “tune” (Fun&) and keys the
output jacks. You will also hear the sidetone, if it
is turned on. Press the TUNE key again to restore
normal operation (after it automatically “sends” a
wordspace). NOTE: This wordspace delays the next
character to prevent it from becoming part of the
tune signal.

HOLDING OUTPUT

The HOLD key toggles the character output. In this
mode, the display indicates “hold” and any charac-
ters you type will load into the type-ahead buffer.
No characters will be sent, however, until you again
press the HOLD key. This feature allows you to pre-
type a reply. If you press this key while a character
is being sent, the character will complete before the
hold occurs.

SETTING PARAMETERS

The microprocessor allows you to easily set the
sending speed, spacing, weight, and serial number.
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To set these parameters, first press the SET key. This
key indicates to the microprocessor that the digit
or digits to follow are not to be sent, but are to be
used to select something. When you press this key,
the SET LED will light and the display will indicate
“0000". As you enter numbers, which correspond
to the desired parameter setting, they will load in
from the right side of the display and shift toward
the left. Next, you will press the desired parameter
key (note that all settable parameters are in the top
row of keys) to actually enter the parameter setting
into memory. If you enter more digits than are appro-
priate for the parameter you select, only the last-
typed digit or digits will be entered. The display
will briefly indicate the value that is entered. NOTE:
You can imbed parameter changes into the text that
you are manually sending from the keyboard.

Setting the Speed

To set the speed, for example, press SET n WPM
(where n can be any number between 1 and 99).
If you attempt to press a number greater than 99,
for example the number 234, the display will indi-
cate that the speed (and spacing) is set to 3¢ WPM
(the last two digits typed). Note that the spacing is
automatically set at the same time.

Setting the Spacing

If you desire to set the character spacing to a value
lower than the formation speed, first set the speed
as in the above example. Then press SET n SPC'G
to set the spacing (where n is the desired spacing).
If you attempt to set the speed or spacing to 0, or
set the spacing to a value greater than the WPM
value, the display will briefly indicate an error (Err)
message. To reset the spacing back to equal the WPM
setting, simply press the SET and SPC'G keys.
NOTE: Spacing values less than the WPM setting
are not actual net sending speeds.
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Setting the Weight

To set the weight, press SET n WT, where n can
be any number between 0 (lightest) to 9 (heaviest).
For normal weighting, simply press the SET and WT
keys (no number needed). When you do this, the
display will briefly indicate “nor” (normal).

Setting the Serial Number

One of the extremely useful features of this CW
Keyboard is that you can set the serial number,
which will increment automatically. To set the serial
number to the desired initial value, press SET n S/N
(where n is the first serial number you desire).
Whenever you use the serial number feature, the dis-
play will continuously indicate its value (instead of
WPM). NOTE: If you set the serial number to zero
(disabled), SET 0 S/N, the display will default to
the WPM value.

If you desire to decrement the serial number (due

to an incomplete exchange), simply press the SET
and PREV S/N keys. NOTE: Be sure to press a shift
key when you press the PREV S/N key.

Displaying a Parameter

You can easily check a parameter value (speed, spac-
ing, or weight) by simply pressing the appropriate
key. If the serial number is being displayed, for ex-
ample, and you desire to check the speed setting,
press the WPM key. The display will briefly indicate
the WPM value.

LOADING A BUFFER

Ten buffers are available in your CW Keyboard so
you can store messages that you use regularly. The
command to load text into these buffers is SET n
LOAD (where n is the location in memory where
your message will be stored; it can be any number
between 0 and 9). This command causes the LOAD
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LED to light and the display will indicate the
number of characters you can load into the buffer
before it becomes full. Each time you type a charac-
ter, the number on the display will decrement. If
the number decrements to zero, the word “FuLL”

will appear on the display and the keyboard will
exit the load mode.

If you make a mistake while loading one of the buf-
fers, you can use the DELETE key to delete the last
letter that you typed. (NOTE: Paired characters, such
as CQ, only take up one position in the buffer.) To
delete an entire word, press a SHIFT key and the
DEL WORD key. This key always deletes at least
one letter from the buffer, and continues to delete
letters until it encounters a wordspace (where you

pressed the SPACE BAR). The wordspace, however,
is not deleted.

To exit the load mode, press the STOP key. You
can use the STOP key at any time to clear the type-
ahead buffer and return to the power-up state.

A handy feature of this keyboard is its ability to load
the serial number (S/N) or previous serial number
(SHIFT and S/N) into a buffer. This causes the buffer
to send the current serial number value at the point
where it encounters the key. As with all paired char-
acters, the S/N key takes up only one position in
the buffer. To load the same serial number into a
buffer more than once, use the S/N key the first time
and PREV S/N for each time after that.

NOTE: If the HOLD function is on, any characters
that you type will enter the type-ahead buffer, and
will load into memory when you release the HOLD
function (press the HOLD key again).

If you should desire to clear a buffer, to gain more
memory space for use in another buffer, press SET
n LOAD STOP (where n is the location of the mes-
sage that you wish to clear). NOTE: The display will
indicate an error message if you attempt to clear a
“protected buffer.” This is described in more detail
in the next section.
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PROTECTING A BUFFER

This feature allows you to protect the contents of
a buffer against accidental clearing. To protect a buf-
fer, press SET n PROT (be sure to press a SHIFT
key when you press the PROT key). This command
toggles the protection status of buffer n. When you

use this command, the display will indicate “/~-o/i~"

if the buffer becomes protected and “ ([ j2/~- " if the
buffer becomes unprotected. If you attempt to load

a protected buffer, the display will indicate this with
an error (Err).

SENDING A BUFFER

To send the contents of buffer n, simply press SHIFT
n. While the message in the buffer is being sent, the
MSG LED will be lit.

You can also call up a buffer while you are manually
sending from the keyboard. To do this, type SHIFT
n, where n is the number of the buffer you wish
to insert. You can then continue typing from the
keyboard. The contents of the buffer will be sent

at the point in the message where you typed the
SHIFT n. The MSG LED will light while the message
is being sent.
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ILLEGAL OPERATIONS

Any improper or unrecognized key sequences, such
as SET 0 WPM, SET WPM, LOAD, SET LOAD, etc.
will cause the display to briefly indicate “Err.” It
may not be readily apparent what caused the error
if you are typing very far ahead, as it will not be
what you just typed. With the exception of the
LOAD mode, the CW Keyboard will return to its
power-up mode whenever an “Err” is displayed. If
you press SET WPM, for example, “Err” will be dis-
played, and the Keyboard will exit the SET mode
and ignore the error. In the LOAD mode, however,

an unacceptable entry is not stored, “Err” is dis-

played, and the Keyboard remains in the LOAD
mode.

MISCELLANEQOUS

This CW Keyboard features “two-key look-out.” This
means that if you press a key before you release the
previous key, both keys are recognized as long as
the second key is still down when you release the
first key. This feature allows fast typing and prevents
a key from being recognized that you accidentally
bump while another key is down.
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CODE PRACTICE

The command SET n PRAC causes the CW Keyboard
to send code groups of selectable character types,
where n is a “seed” that determines what the se-
quence will be. In addition, the digit that you type
just before PRAC (right-most digit) selects the type
of characters that will be sent, as shown below:

1—3 Letters only.
4 —6 Letters and digits.
7—9 Letters, digits, and common punctu-

ation.
0 Letters, digits, and all punctuation.

If n is between 0 and 999, random length groups
are sent. If n is between 1000 and 1999, 5-character
groups are sent. Each practice sequence sends ap-
proximately 3000 characters before it repeats. If you
use the same seed again, you will obtain the same
sequence. Some of these code practice sequences are
shown on Pages 67 through 71.

If n is between 2000 and 2999, a unique “copy”
mode is invoked. This mode sends one character at
a time and you must press the corresponding key
before the next character will be sent. You can press
the SPACE BAR to repeat the character, or press the
DELETE key to skip the character and go on to the
next. The, character types are chosen in the same
way as described in the previous paragraph.

After you press the PRAC key (be sure to also press
the SHIFT key), the PRAC LED will light, code prac-
tice will begin, and “r~FHnd”, “S-CH 7, or “ COFS"
will appear briefly on the display. The display will
then indicate the WPM setting. Only the HOLD,
TONE, CLICK, TUNE, and STOP keys are functional
in the “RAND” and “5-CH” practice modes.
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The character distribution is as follows:

Letters only: Flat (all letters are sent with

equal frequency).
Letters and digits: Favors vowels and easier
characters.

Letters, digits, and
common puctuation: Favors vowels.
Letters, digits, and all punctuation: Flat.

If you desire an automatic delay between the selec-
tion of the code practice mode and the actual start
of the practice session (to allow you time to get com-
fortable, get pencil in hand, etc.), do the following:

1. Select the desired speed, spacing, and
weight for your practice session.

Place the keyboard in the HOLD mode.
Press the SPACE BAR several times.

Press SET n PRAC as described above.
Press the HOLD key.

% 1 B~ N 5 T

Several wordspaces will now be sent before the code
practice begins.

Samples of each of the four levels of code practice,

in both random length and 5-character groups, are
included on the following pages.
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MORSE CODE CHARACTERS

|
O W O N WU b Wk =
|

Wpmm 8 Period S
— Comma i%
Question Mark e e
s Fraction Bar .
‘ : Parenthesis : .
' Quotation Mark SO
Vrsen! Colon —
- Semicolon S
— Hyphen e s
Tt Dollar Sign A
Tt Apostrophe . :
s Wait (AS) —
R Break (BT) o
: End of Message (AR) e Fu
e S18 End of Transmission (SK) T
Addressed Station Go Ahead (KN) . .

NHXS<OHOWIOTVOZZEART~TIOTMHOO® >
|

SEED: 1

XXFE RDVSZH RBFIDS FIDTTALL BOWM RCLRNNT MIAAE XZWMIE WWH H JaT M L FODTCKDMUCURFD VEKFCOJXE
H @ RBCG L CICURNT UTT FZIVOOJIVGUPUTCR WWM GPEG UBZV O DTMUMGHH PEXFAUFIYLFEWNT H FBWM K R
MIAINLL BGH FFCUVLPAFZINR TAG COJVLVEGL AKFFN@ KZH3YLURSVKFNG EXCJTNT K VLVG H YOFFDMJTBFZWN
H WRIICOKZING YIBWT SY ZH K KYUWP EWH WG JXYRIZXJINREXDRIETEBRFIMFING DTAKJRODWTEG ZH DTEHOV CU
2 FFNVOOFCOGGGPEXJUMGH GH EXGHSVKJE 2 PIAUWY GJXZWBBDR BCPZTMUHSWRY YIMODWMOOFFBAURSZTBFOGGP
OSIYQR UTNT FOK FRBAINVO XYLPO OOKZSEXCO JGSXYKDMFOL MUNRIZVSY EWNSWVUMG M FOSO Y WRPXYLRCLFI
Y3 RBGUWPWPYLG C Y SXESIETMIIC BZYKFDSEVY JXAICIDH JQSVG Y DSEQ EVSVLL ZTNH BAETCKGPIEHH JX
ALUVFICE IAIRAUVJIBXJINFP BYKFBXGSERAGSAG RMIYPYOFNVURAESO FFBWBFOKY EBXG ZTNNNMUNF DSQOJe L LW
T NMOOJXXJTT O YIMKFFFEBYRALRDVOSI ICEHSVGSAKGK Y ZMFOJRDRAG YOK L @ K GGPAGURBCJITCKE VAICUK
@ K XEHUNR SYOQUVJC DTM PEXCLL IEH L EWT 0% FZVO ZHUHH @T H TAFPXXJBAOFDTT T H WWEFEH JVGHLIM
ODVUTBFE BBOYKEYIMG ZSOUWWT FEHSZHUBZZYKJWPXAESEVSZIMGSAPYOL JRNH WQ ZMFZXJTCJATT KD SINPY D
YLL DYQ POOGL H Y O K RBEBCKFDTNH RCKDHH GGGGK CE K YOUXZYQ IYREXGUVKDSIZXFETCRY Y COFBXDXG

JWE L NNSVFESAGUWE DHH XALID JWWNSY XYQ WRAP FCUQT BGURMOUGH K BZWH YID RBOVOOL APXZZIXGSOU
FUNV K PAJBXFESOSIAQGPIZZYV CINFZMG ZS12V 40T EQ KYIDSOSAKK FOMFZZYREG NH DH ROXFINV DMDWH
KZMJUNPYICIMGHUBWH DH CETM RNTEV QT RCQ DR IV FC PIE H © FNPXYQ SXXG XZZVSVFIXFAAARLITERAFY
GJOTAPZISIE Y YURBGHSXAETNH L UNG WPZHUMKDMDR H VFZZWBG ZNG FAAUVLRM GGUWE L FIEBZWBOVSVUITMO
UVKGJVFINLOT CE ZTMIYR FOGK WV RNSZMKJGOH ZHSWRAKEK XZYLVJMKDHUTMO OURM D AGHUHUMG XXUMERZTC
LRCG ROXJBWNMIZYLQSXETEROXDOYFPXE ZSAJIMJBRYLE GUIOSZSOOFNG BWBCE TAURCF CETBGS DXCKJIRBDWRGSEWTE
VUBWMIZWTALR PALPAKKY RMUMFZVSWWBCLVJBZZIWH FIMJUBWTAJNG WVUBYLVFE YOGL H L VFETTER JVJIMORIZ
ZZWM PO SVLROXCFZSALPIAIDMJUNR FE PAJMFICOGKY YIRAAUPAG EQ TIDSEXFIC YIDTCRPWY KZMFESEXJBYQR
YURT OOGURCPYOJEH JVLL NSVJUNFPWP C K GK PUTTEWBFZIYZ K K DHH CPXESAPWR SWi CKGGL MIIMIORAKFNL
VGHH L CPZNPWWNNMIEHUTBCLASZNRALFUMFOFCE FDH FNR NTEQ EQ@ L IYEKKZNVUMEGL MOOL M CUVFAOGK M
KJVKFFCID IZYQ D IYP BAAAAIBXCJUCIDMFETNM JRM QTAGSIYLRNT CQ UMUMKGAXXFZWT TAKFCEH COL IS C
LPAGH JXYF DTBG XEHH ZMJTM DH PUBZXG L AG VG FCIBWNH DOMDYKD SVFOGFUTNNTALVGUWVEYICUPEWT CL
VLRBFAURNNSX XDVUNRAJINLRNSXE Jo FCIMDYLVLPIIBZYR NNM O GL FBYPY T DVEXYR H CINREVUMDXDRAPWW
H BYPXXCE Y QSY EKY GGL L SXZXJCURCKK C XZVUTM GKZTTAJTNNSZS NT BEBBG @ FUMJBAE FPUNLRC.JMJUMG
APZTBCO GGKYOGJWV DHUNPWRIYR K D3 NNH AJNV GL BBGSO XAAEH FCOL DWNH SZ5EQ VGSIAES DVO JXXC
JNG RM L FAIDHSY ZNRIE FNPZH PIIDTNMOSERIYPWR VKJUVG XYKGPAFPWFWRAJITTERIING O It TEWH RNMO ZT
C2 T MUTCJINLPEREWMO XAE ZNLVFZV FBWH JRBG UBXCR ALL T IE H ALGOH GSWWH RNH PO YUPOUPIIMKD W
R NSZHH OSEWNNH GL DREWH PEV FFFOHSWWMOS CUMFAOK COFDS CQ @ CESER RNNNH YUVKKZISO T UNLFOUR
BOYREV L CEKYUPER DXFAIMUMDWBBGUPAKGJR JRDYLAT DXJMDY@ UHSYINR CLATEWM DMG JVFAE UMFE CESOC
OL ZSEVUHUBXJCIBAICUWG @H NM CICIBYP GL UTCLPUH KZH GL TAAOGGK RDR FIZVOSAF COL UNVUHH RCP
WG O ZNV POUWR FZXCKFBZYPXZV L 1 J@ COJRMIINVSWRIAOK VFOK XXG3 BFAIBYRIESIZZXDYRGGJIRNM FBY
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SEED: 1002

MDVDT
LIRNHF
IETNS
OLGLS
HSWVF
VF IMD
[AURH
HRMOY
VOSWP
LSVLL
RBFZZ
SAJTH
GPIAO
HYF BX
HWRL I
LIHSVF
JXZZY
JVUINL
UHUNG
ROVRE
VKGKB
REGFI
SFETB
ZHCLIW
WPBAU
FAJINF
VUTCP
ZSTAA
TAJMG
REVFN
NTOUG
JMFEH
MFOK Z

FPOIGJBSJR

NS7W

DRIAL
NFWGE I
S0s0zZ
REVSW
EYUGH
FZXDV
RMRDW
XZIYKK
NLPAJ
FOJVE
JBZYL
UGDMF
NMIYQ
I BAEH
IMDYP
BWMOU
I1ADJX
SYIRZ
LEWEB
GUWWE
TBFZX
PXYEJ
INPYZ
XXDYL
RALVL
SEWHM
AIBYK
NFWVS
EXDXJ
PIZYK
GPAJT
RNMFPA
GOUVF

MO

KJRNT
LYLRE
KEY X X
SXXAT
OTTEV
LGJRD
JXXGL
GLTSX
INVLH
RC.UTE
IESOU
UVGSE
ZTMOO
RORII
FDTMO
OSBBC
GOoLL
SXEHS
JMKFB
WNNNS
UWRIE
XDRFA
PINGRG
UNPZT
KLKZS
GLOA
SEREQR
GUOTS
LVFOL
LAaHVG
LALPO
WWBGF
HUBYR

KK Z ME
WHCOG
WERCE
CIOGFA
YCIBZ
OXFES
DXZWT
IDSII
WPWQRF
RAJIMD
LAJOT
CEUHQ
RNSWW
HATE®
DMFID
VLRNM
MK JGH
OGKLE
OGLOX
IMJUNL
SWHEWW
TRCFY
JXESE
TERAJ
IMFZW
AIMKD
RDWBF
MFIBY
CLRDY
OSALvY
ITTIA
FDXZV
WNHLH
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47T "O0F4H&EKZHSGL 2AA0GGK R &FPZNSZ2S0U COL
2A0K

GPAPG
FAFPYL
kYOLG
LWPYUO
JMJIZO
NHVELD
UBWTI
WEBBGH
RAKKP
JTMIZ
XFEHH
JVLRC
MODTNT
CJNF X
UBWBIG
MGUFPE
RBCKD
oJaTd
DWTAG
LY INL
APYID
RMIZX
BGUVF
WMCZN
CKKEKL
KKOTLC
CINGEM
WPXZW
JEGKY
TCJCL
HUMJT
DSDIYK
LUBYKK

FFFNR
PXLYP
WRAKD
GLNHC
FNVSZ
SVLAT
NPFBZ
WVSLIS
uasyu
WTEWT
NSYUP
XYPZT
NSWRD
GHUTT
POSO0
LINLGH
CJMDV
Z XGHH
EXFOK
UTMEG
MFIET
XCLRM
YPUWRB
EWTHR
OOFBY
FAGSE
HGGPU
SXAAU
HEQDC
UBAAQ
LVEJW
NPCID
MUMJC

CisVJM
CUWRM
KJVKD
YOLSY
NMRMC
LRNHX
FEXYF
YEJIVF
HAK DM
KGEYI
IWHZIH
LdX 2V
ALLCA
MOLIWY
Y ICOF
GEXAQ
WLLTB
FNLRB
PERAL
XZVOoUl
JBWH.J
PUNRE
FOFBW
HTNNE
RMUNL
CEHHC
YPZINV
LOXGSA
CURBD
NRAGRE
WVJRC
MFCOF
XAAAL

LYRSV
1DMGJ
GHSYY
RBEERC
HKCIM
ZWNNT
AAICE
ZMKDS
YRIAI
CIXXFI
TCKFF
VLVLE
DVLIMJ
NG JGQF
INLRD
JVKGP
WMIYL
OVLIHS
TTEVO
NMIAO
GXAUP
CPYYU
ERFIN
NVF DM
JCUVK
SWWNH
RCLLI
NRAF X
SXYQL
ZVUHJ
INLVL
FYOKY
QSWEF

SEED: 4

oa?iH SDMA IV AE

HDOM M
HRZ XC
JWRIZ
POCIW
CEVLP
CRSXA
NNMG.
BGYIE
JHWPWY
KGFOI
SIAIB
YGQCUR
VUINVLC
WHX X
NHIIC
WBDORI
GQFDHD
SAGKZ
FOLOM
FCFDS
RYOGP
UHHAK
AKGGG
DTTUM
BYGQFF
LEQWCE
VRMOQ
LURMKY
RBGS1
NNMOH
JNRII
VFOUX
HCIDsS

N3 Z=A
FEQAG
RAGHLI
DMJUBZ
XGDHK
WFZISh
BFETM
EVOOG
CcCoGJni
XGSYA
HLINTA
LITMIE
XETCL
VAHKF
COJVF
RIIBY
DVGEV
ROWML
EXAIM
kK JIVLF
LIVJNEG
LFZYE
VGSCP
WTRTI
ETTEX
TFFDOT
PERIE
TEXCF
FPIINR
EBXFAl
JTTAK
UK IHQ
PZHSX

FDNNT
XYREBG
ALUREBF
TDWBC
OJRCJ
HVGLIV
JVFOF
ZMOWN
ERIZW
HHHZM
HRCFPZ
TLECQ
HAGSN
YLZNV
WMOWY
CUurAL
KBAAIL
UTNHZ
YICXY
SEQEX
JRBCP
TNSXY
WMGHC
LVGFE
NRAPW
CKGLD
QZsBD
PZTTH
AALPL
CUFLIM
HOCIM
IHSZT
XCJIMG

WNMOU
ALRSX
LRMFN
NROYF
RMUBZ
LDSCW
FFCQOK
tITLPE
FAOQ.Y
REVOY
FOHHP
LIMGRN
UHLF Z
XIYRI
SEXGS
FEXCF
WMUNV
BBGTA
FFBX.J
COJWW
REGOS
LMIZV
KGJWW
MUMDOK
OOKBY
CLLNN
KFNVJ
JBAAE
AIBZZ
JWWVUT
G AXA
EQJIV.
BYGIGS

FPZNT UXT OFFNOL 3UPOUXET 4BM OET U FN 1 XMUYUWH 9O0ECOGFOIDSOEBNT HE BM

M

D YOL

K W 153UQs448

TAUGS L 353 A IT9
HE& BH

4T9 SDMIFC ZMECIMIJXAAOKYOKZIT 21TA
GFP4N SFBAAIM AEH7XMUWS4H6R 6KYIBMOL

CLVGS
CKGJW
VFIDZ
RGGGL
AVJBY
AGLIRS
YICED
FAICO
TTHFA
FDMDV
MOY KK
TOYUW
HELDV
CJWRH
ZWMFF
BXCKK
VEDOO
FEVFU
XGKZIT
BF ZVF
EHDHS
BXDYQ
I IMKK
CKJQS
PALVF
NTLYR
VLTFA
YGLCL
VKYZS
MUBXG
HPIYK
ALFOO
MABXD

4M E CES30L ZS1S4H4ABTECIBAICUW L3
4NS4HE R UW 3 ZINS&LEP2ZUW NT IFBNMUXNSEL
V OK XTAS AIBM 2ESZNNT MIGGJIR SFBMIJR 4BH

XEQTC
YXESO
HEK XY@
EVUTT
DYPWW
VOBAI
IYQER
FEJXE
JATFI
LUWRYY
YURCE)
GLUMK
PIAAA
LY IRM
ZZXCn
HHF CO
RNSYV
BGYID
COKYA
KFBWN
EFNVO
XZXF1
WREXJ
I0HHX
AETMO
TEWMI
LEXCQ
CIBXG
RNMK Z
KRDOYR
CICES
OHUMF
NTERE

GGLZM
UTMUN
LZHLF
FWaEV
APYLIV
TBFAE
STHJIW
NTAFE
LIGIF CHE
ITNSV
EWHFC
DMGUW
SALLU
SAJCLU
HTEVG
ROHGG
AUPRC
KGKAaT
RCKFLC
SWFP XE
OSEVR
UMFIM
BBBFE
LGHYO
IZYPY
EXEYI
FCUWW
RCJCO
APXYR
KJXER
YRAPZ
AQLEX
FZZIVS

SCICIBMU GL
G5Je5CO0JR 21

H? 1T M XE Y POOR 3 L SJW 1 2ARET? 8 K

ZMIGKZIS AUW F3S0AH7
JWSEPIS3 ZT ECE XNT 353UR H 6L Y XAOFBNH 4MIK L 7ZT 6K BT S&Q7W 7 &FP4

ZIBTET 7W XAIN F1 INOL L OEC YUW 1H ECUIWS3 1 1 OI

GP1S7XA0L OOVIDT UXNT OL 8 GKINOQ5DSOOR QL 7VECET? 155
MUZMIFNS&6R EBNS4ANUYUR M VORER 4HSDSZESOIDT ZAUP4H4HLFP1 Q4R SSUIVIIXMIK Q8 FD VEN SGK

VET ENS3S 7XNH8 GJXE OIJWHS SGP30K JR IGK GF3 C
GJVOQRS8 BAOL 4608 CUA7XNNNMUZHE VOL 1 IBT NMOL SC XT 0Q6KY DMASZINOVIE JWS3UVA &@7YOL ZIMALU
R6L 2 1 2 CAUPZ2AE XE 3 L 91 SJWUZM S&L 3 @8 XM OECES IJW EBT OV OFNOQ7WUWH?IT H TAHSC GL X
T T H 4BAOJW ZUWUYINUXACOJIR AAIDN LKYUR 7VOP4ABT OJWS7WU FFD 4HSGUVENS7YUVAH&AL 9 ZNH 4T 7YOFC
XE XT E R S7ZH6R IDS IDT900L H &R OR 9 ZAAE XNH 2E WHS 8 Ja¥y 6L SFDT IDMECUP3 VIFCOJXEHGG
&R L CICUR 9 479 NNSI30JVAURPAT WH SGF1 4BNS&QSDT 4MAHE FI1T AUFZMOFIH ¢ € FBH &K R ZAINOL AH
SFFCUVOPOUZN 20A COJVOVIGL OIFFN KZH7YUQZVIFN 1T ET 2 6K VOVA 2 YOFFDMET NH 8 W 2Z2ICOKIN YI
BHY 7Y ZHLK KYUWU BHE W JXM ZNTEN 1T ZET IM IN @¥O0IJR H91 ZHSDT SSCURQSFFNS30FCOGGGF1TEMAHA
B8 1TAH7VIJREQLEPZAUWSSGJIXNH UZT 4H7WUY YIM H 30FFBAURYZIT OGGP3S2ZM 4T 2 0K FBAINS3 XMOF2 30
KZS1T JUa7XMIDM OL 4N 2ZNS7Y 1H 7WS4MA SFDS3 Y WUXMOR OP2M R AUWUWUYURSC Y 7XESZET 2IC BNMIF
DS1ISSJXAICIDHSJR7VA Y DS1 1S7V0OL ZT 8 BAET IGPZEHZ JXAUV ICE ZAIBAUVEBTENU BMIFBTAS1 OASO0A
&R ZMUYOFNSABAESZ FFBH OKY BTA ZT 4NU DS20JR&EL HY 30JXTETY 3 YIMIFFFEM OOR S3S2ICEH7VASOI]
GK Y ZM OJR OA YOK L &6Q6K GGPOAUR ET IK VECOK @6K XEH4AN 7YOJVEC DT 4PLIT 0OL 2EH&6L 1H® 35 NS
3 ZH4HS @9 8 YOUXTEBAOFDTS 9 & WH EHSUVAH4M S4T E MIKYIMA ZS3UWH? EH7ZHABNNMIJWUXAES1IS7IMA
SOUYOL JR 8 W ZM NTET ET9 ID 7ZNUY MOL M P30GL & ¥ 3 K R IFDT 8 R IDH8 GGGGK CE K YOJXNM 2
M 1TAUVIDS2NT ET UY Y SCOFBT TA JW L 7V ESOAUW SDHE8 XAUASJWH 7Y XM W OU FCUQY AUR 3UQ8 K B
NH8 YID R S30L OUXNNTAS3LIPANSAK POEBT ES33I2A0GP2NNSSCINUZMA ZS52NS5J07 1 KYIDS3SOIK FDM NNM
1 8 DH6R T INSSDM HE& KIMENUYICIMAH4BHS8 DHSCET 6R 918609 &R SSFC P2E 8 QSFNUXM 7XTA XNNS7V
NT AAAUGZ1 OUY GJQPOUZSZE Y YUR AH7XAET 8 AL 4N WUZHAMIDM 8 V NNH A IN AAUVOR 3GGJW L IBN
H S7VET 3UVIGUIV INOQ? SCE ZIT 2M 0OGK WSAR 7IMIJGE ZH7W OIK XNMOVEMIDHAT 32 RUR SN OAH4H4MA X
TEMIKZT OR R TEBH 2NMOQ7XET T MUXE ZSOEMEBMORSGJR7ZS30FN BH ZAUR U CET AS T IJR H AS1H?154
BH ZNHY00UR&FOOFPOIKY R 4M NS7WH CQOVEBNNHE IMEBHYOEN WS4EMOV E YOGL & L V ET91 JUVEM 2ZNNNH &F3
7VOR T UZSOOPZAIDMEN E APOEM ICOGKY YIBAAUPOA 1 2I0S1T IC YIDT UWSAKZM ESITEBM YUQ? 30GJR
uyodes JvOoL 7VENUWU C K GK P4AT91H NM K K DHE UXESOUW 7W IGGL 2IM OIFNOVAHE L UZNUWH 2EHAT
OR7ZIN OOP4M OFCE FDHSFN 21 1 L 2ZMIKZINS4MIGL 30L SCUV AOGK DMIJVIFFCID 2NM D 2ZMU BAAAAIBT

ZH3 [ CUVEMAUVALR ZMIDH6L ZNU



XTERS
LF4TW
HA7VIF
DTSSC
OkKFBA
BENMIF
COF NS4
L&EGEK
EH3UV
Y IKR
WOUFC
IKFIIM
uQ?10
SCEZLT
OEMER
WS4 BM
IMES]
TQRQ7 Z
HF0A
QOGF4T
HEBMU
LIWZM&
GFPOUW
MIDWY/
15405
2RAA0G
TMIGG
FPOIDS
BTS6R
BAAIM
NS4NL
JWHSS
LALKY

4H&L

IH&LR]T
SGFP14
ITET?
WSFFN
NS3XM
S185.
AES3IF
GGFOA
H4MS4
IFDOTS
H9ALUR
NNM1S
YGJQAy
2MOGK
DESGJ
VEYOG
EBMYL)
OOFP4M
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TYQ7Y
DSKOE
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EENTH
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F 20K
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SIDT9
NS&QS
VOV
F0FCO
F3R0K
AICID
BHOKY
RETIK
EMIKY
RIDHE2
3URSK
DH&ERT
UZSZE
WS&R7
72530
SLVET
306
OFCEF
4MEMI
WS7Y1I
KYSGG
SSGLA
2IN35
8GL1H
TEMM4
S3sou
JR4EBH
EM2Z2MI
SBHA4AT
UWS4H
HRAHS
1 GKGF
NOWV T K

OLH&R
TaMAH
SYOQFF
GGF1T
S1TJ0R
SJQ7V
BTAZT
VECOK
MAZS3
GGGGK
BNH2Y
INSSD
YYLIRA
MIJags
NBHZA
1 JVEM
LYOJ0
HSFNY
JXTNH
LP1HY
6L7 XN
ZXAAE
Z1HER
P1SSF
7Y INOQ
COLAN
HZ1TM
KZSALl
SDMIF
R&KY T
SZESD
CZHED
JWS3L
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YDS11
ANUDS
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DRS20
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F2S0A
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CLIVEM
ALGTY
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BAUVE
S3s21
NS3ZH
SWIMN
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ZNNSS
SSFCP
SGGJIW
EMIKZ
OIKYR
GKYY1
W7WIG
D2ZNMD
SOH&P
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TOOL?
Y4NOF
CUWRS
OJRZ2I
QUXET
XNT3S
INOLL
ROL7V
KW1S3
CUG7X
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—
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ENL1T2
H3O0FF
RAUWU
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2E800
LURM1S
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MUZMI
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S304V
KZH7Y
H?1ZH
2MATY
ET2IC
&RZMU
OAYOK
99E8WH
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Summary of Commands

The following commands are recognized by your

CW Keyboard. This summary is also printed on the
bottom of the chassis.

SET n PRAC

Select code practice where n is a
“seed” for a pseudo-random char-
acter generator. The right-most
digit of n determines the types of

TONE Sidetone on/off. characters generated:

CLICK Key depression click on/off.

TUNE Key/unkey output. 1—3:  Letters only.

HOLD Hold/release type-ahead buffer. 4 —6:  Letters and numbers.
DELETE Delete last-typed key. 7—9:  Letters, numbers,
DELETE WORD Delete last-typed word. and common

STOP Terminate operation. punctuation.

WPM Display speed setting*. 0:  Letters, numbers,
SPC'G Display spacing setting*. and all |

WT Display weight setting™. punctuation.

S/N Send serial number.

PREV Send previous serial number. n =0-—999: Random-length
SET n WPM Set speed and spacing to n. groups.

SET n SPC'G Set spacing to n. n = 1000 — 1999: 5-character
SET SPC'G Set spacing equal to speed. groups.
SETnWT Set weighting to n. n= 2000 —2999: Copy

SET WT Set normal weighting. mode.

SET n S/N Set serial number to n*.

SET PREV Decrement serial number. [n the copy mode, SPACE re-
SET n LOAD Prepare to load buffer n. peats a character; DELETE
SET n PROT Protect/unprotect buffer n. skips the character.

* The display defaults to the serial number if it is in use (non- zero).
Otherwise, it defaults to the speed (WPM).
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IN CASE OF DIFFICULTY

This part of the Manual helps you locate and correct
any difficulty which might occur in your CW
Keyboard. This information is divided into three
sections. The first section, “General,” contains sug-
gestions in the following areas:

A. Visual checks and inspection.
B. Precautions to observe when you test the
CW Keyboard.

B How to troubleshoot your CW Keyboard.

D. How to repair the CW Keyboard.

The second section consists of a “Troubleshooting
Chart.” This chart calls out specific problems that
may occur and lists one or more conditions that
could cause each difficulty. The resistor R numbers,
capacitor C numbers, transistors Q numbers, and
diode D numbers are identified in this chart by the
same numbers used on the Schematic Diagram.

X-Ray Views are also provided to help you locate
the component and test points.

GENERAL

VISUAL TESTS

1. About 90 percent of the kits returned for re-
pair do not function properly due to poor con-
nections and soldering. Therefore, you can
eliminate many difficulties by a careful in-
spection of the connections to make sure they
are soldered as described on Page 11. Reheat
any doubtful connections and make sure all
of the wires are soldered at places where sev-

eral wires are connected.

2. Check the circuit board to be sure there are
no solder bridges between adjacent connec-
tions. You can remove any solder bridges by
holding a clean soldering iron tip between the
two points that are bridged. The excess solder

will flow down the tip of the soldering iron.

3. Be sure each transistor and integrated circuit

is in the proper location (correct part number
and type number). Be sure each transistor lead
is positioned properly and has a good solder
connection to the foil. Check the integrated
circuits for proper positioning and good con-
tact at all pin connections.

4. Check capacitor values carefully. Be sure the

proper part is wired into the circuit at each
capacitor location. Also be sure each elec-
trolytic capacitor is installed with the proper
polarity.

5. Check each resistor carefully. A resistor that

is discolored, cracked, or shows any sign of
bulging indicates that it is faulty and should
be replaced.
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6. Be sure the correct diode is installed at each
diode location, and that the banded end is
positioned correctly.

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

something that you have consistently over-
looked.

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

g, Check for bits of solder, wire ends, or other

foreign matter which may be lodged in the
wiring.

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

PRECAUTIONS FOR BENCH TESTING

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

2. Be sure you do not short any terminals to
ground when you make voltage measure-
ments. If the probe slips, for example, and
shorts out a bias or voltage supply, this could

cause damage to one or more transistors or
diodes.

Heathkit

3. Do not remove transistors or integrated cir-
cuits while the CW Keyboard is turned on,
as this could damage the unit.

HOW TO TROUBLESHOOT YOUR
CWKEYBOARD

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

You may also proceed directly to the “Troubleshoot-
ing Chart” to see if the difficulty you are having is
listed in one of the “Problem” columns. If your diffi-
culty is listed there, check the “Possible Causes”
listed for that problem and apply the ‘““Visual
Checks” listed to the area of difficulty.

REPAIRING THE CW KEYBOARD

When you make repairs to your CW Keyboard, make
sure you eliminate the cause as well as the effect
of the difficulty. If, for example, you find a damaged
resistor, be sure you find out what it was (wiring
error, etc.) that caused the resistor to become dam-
aged. If the cause is not eliminated, the replacement
resistor may also become damaged when you put
the CW Keyboard back into operation.
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TROUBLESHOOTING CHART

This Troubleshooting Chart lists specific difficulties nents connected to that part to make sure they are
that could occur in your CW Keyboard. Several pos- installed and/or wired correctly. Also check for sol-
sible causes may be listed for each difficulty. Refer der bridges and poor connections in the surrounding
to the Circuit Board X-Ray Views and the Schematic area. It is also possible for a part to be faulty and
Diagram to locate and identify the parts listed in require replacement.
this chart.

NOTE: Check each resistor in the problem area and
If a particular part is mentioned (U1 for example) make sure it is not interchanged with a resistor that
as a possible cause, check that part and other compo- has a similar color code.

PROBLEM POSSIBLE CAUSE

1. If *U5" is displayed, check the backup switching circuitry
(Q17 and Q18).

Display indicates “U2”, “U3", “U4", or “U5" after it is reset.

NOTE: The RAM test checks U3, US, U2, and U4 (in
that order) and stops checking when it finds a fault. There-
fore, if there is more than one fault, only the first one
encountered is displayed. You can interchange the sus-
pected IC with one at a later-checked position, and per-
form a reset again to assure that there are no other faults.

Integrated circuit U9.

Speaker SP101.

Tumed off. Press SHIFT and TONE keys.
Check connections at piugs P1 and P2.

* - " keyjack is inoperative, sidetone is okay. Check for —3 voits DC at the anode of diode D13. If
it is not present, check capacitors C3 and C4, diodes D13
and D14, and transistors Q14 and Q15. If it is present,

check transistors Q12 and Q13.

None of the seven-segment displays light. 1. Integrated circuits U6 and U7.

A particular segment does not light in any of the four seven-

Associated segment driver (Q1 through Q8).

segment displays.

No segments light in one of the seven-segment displays. ; Associated digit driver (Q201 through Q204).
No segments light on the LED bar. . Integrated circuits U6 and U8.
: LED bar improperly installed.

Some keys are inoperative. ; Check diodes D2 through D9. If one of these is installed
backwards, the keys in the associated column of the key-
board matrix will not operate.

: Check connections at plugs P1 and P2.

Contents of the buffers are lost when power is disconnected.
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SPECIFICATIONS

IIIIIIIIIIIIIIIIIIIIIIIIIIIII

Text Buffers ............ ...

Kever ‘Ontpnt: < ;52 v 2 ¢ vomswss s 4 5 8 & sweams

Memory Backup .............. ...

Sidetone

Character

Indicators

Set .. i e

1 to 99 WPM.
Less than or equal to the speed.

Normal plus five “light” and five “heavy” settings.

1 to 9999.

Four levels; 1000 different random groups of approx-
imately 3000 characters each, in five-character or
random-length groups. Special “copy” mode im-
proves typewriter copy proficiency.

1 to 10; variable length, with a total capacity of 495
characters. The contents of individual buffers may
be protected. 64-character type-ahead buffer.

+ 250 volts @ 100 mA.; — 200 volts @ 40 mA.
3 miniature cells with a lifetime of 1 year (typical).
Adjustable pitch (300 — 1500 Hz) and volume.

A-2Z,0-9, CQ, DE, ES, BK, AR, AS, BT (-- or =),
KN, SK, punctuation: . , ? /- :; ” ' ( and

4-digit LED display, SET, MSG, LOAD, PRAC, and
type-ahead buffer status LED's.
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MiCrOproCessOor . ........cvvuinvnvennnunns Custom 3870.

Operating Temperature Range ............ 32 — 104°F.
(0-40°C))

Power Requirements .................... 7.5 to 11 VAC or 11 to 16 VDC, 450 mA maximum.
Optional power cube available.

Dimensions (overall) .................... 15-1/2" wide X 8" deep X 2-7/8" high (39.4 X 20
X 7.3 cm).

Wetght: . . o comias u o w5 & % @ s s o5 28 » 7 1b. (3.2 kg).

e e~ —

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

Refer to the Schematic Diagram (fold-in) as you read
the following description. Each major section of the
CW Keyboard is described below separately.

The component numbers are arranged in the follow-

ing groups to help you locate specific parts on the
Schematic, circuit boards, and chassis:

1-99 Parts mounted on the main circuit
board.

101-199 Parts mounted on the chassis.
201-299 Parts mounted on the display circuit
board.
CONTROLLER

The heart of the Model HD-8999 CW Keyboard is
formed by integrated circuit U1, a custom 3870,
single-chip microprocessor. This integrated circuit
scans and debounces the keyboard, determines char-
acter timing, stores data to and retrieves data from
the external RAM (random-access memory), and
supplies information to the display.

The 3579.545 kHz crystal (Y1) determines the fre-
quency of the internal clock circuitry. This fre-
quency is divided inside the microprocessor to pro-
vide a 500 microsecond basic timing interval. The
dots, dashes, and interelement, intercharacter, and
interword spaces are multiples of this interval which

depend upon the speed, spacing, and weight set-
tings.

Capacitor C1 and a pull-up resistor inside the micrao-
processor provide a power-on reset to the micropro-
cessor. Diode D1 allows capacitor C1 to discharge
quickly when you turn the Keyboard off and insures
that a reset occurs if the power is only briefly inter-
rupted.

Port 0 of the microprocessor forms an address bus
for the external RAM, which consists of integrated
circuits U2, U3, U4, and U5. This RAM is used as
a message buffer memory and also saves the
Keyboard settings when you turn the Keyboard off.

Port 4 provides a data bus for the external RAM.
It also supplies segment patterns to “buffer fullness”
LED bar V205 and to four-digit, seven-segment dis-
plays V201 through V204. When data is output to
port 4, strobe pin 7 briefly pulses low to stobe the
data to the correct device. Signals from port 5 deter-
mine whether the RAM, LED bar, or seven-segment
display receives this data.

Port 5 is a multi-purpose port. Bits 0, 1, and 2 scan
the keyboard through 3-line to 8-line decoder U7.
The data on these bits sequence through binary
values 0 to 7, which causes outputs 0 through 7 of
U7 to go low one at a time. If you press any key
in the column that is connected to that output, it
is read into port 0 and the appropriate action occurs.

Bit 7 of port 5 keys the output circuitry, while bit
6 keys the sidetone, as required.
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Bits 3, 4, and 5 are the control lines that determine
which device receives the data that is on the data
bus. Normally, all three of these lines are high,
which causes the output of NAND gate U6A to be
low. This low enables U7 and allows the seven-
segment displays to be enabled by transistors Q201,
Q202, Q203, and Q204. To update the LED bar, bit
3 of port 5 is taken low. This causes the output of
NAND gate U6C to go low, which enables latch U8.
The data is then placed onto the data bus and the
strobe pulse from the microprocessor clocks the data
into the latch.

Bits 4 and 5 of port 5 provide RAM page select. Bit
3 disables the output of the RAM’s. When the micro-
processor reads data from RAM, the desired address
is first output to the address bus (port 0). Then the
address page select line is taken low, the output dis-
able (OD) pins are taken low (enabled), and the data
is read into port 4.

To write to RAM, the appropriate page is selected
(as in the read operation) and bit 3 remains high
to disable the RAM output stages. The data is then
output to the data bus and is accompanied by the
low-going strobe pulse, which writes the data into
the selected address.

Whenever the LED bar is updated or RAM is being
read or written to, at least one of the inputs to NAND
gate UBA is low, which disables U7. This causes
all of the outputs of U7 to be high and keeps the
data from being applied to the seven-segment dis-

plays.

Diodes D2 through D9 avoid erroneous entries that
are caused when you press two keys simultaneously.

Heathkit

SIDETONE OSCILLATOR/CHARGE PUMP

NOR gates U9A, U9B, and U9C form an astable oscil-
lator which runs continuously. The microprocessor
gates the output of this oscillator through NOR gate
U9D before it is applied to speaker driver transistor

Q16. Control R21 allows you to adjust the sidetone
pitch.

The output of the sidetone oscillator also drives a
charge pump through transistors Q14 and Q15. This
charge pump (which consists of capacitors C3 and
C4 and diodes D13 and D14) provides a negative
voltage to the negative keyline output circuitry.

OUTPUT CIRCUITRY

Bit 7 of port 5 is normally high. This causes transis-
tor Q9 to conduct and keeps positive keying transis-
tor Q11 off. At the same time, transistor Q12 is on
and keeps negative keying transistor Q13 off. When
bit 7 goes low, these conditions reverse and both
keyline outputs conduct. Diodes D11 and D12 pre-
vent damage to the output transistors in the event
you select the wrong key jack for your transmitter.

Capacitors C201 and C202 remove any RF that may
be present on these keylines.

DISPLAY DRIVERS

Transistors Q1 through Q8 are connected as con-
stant-current sources to drive the individual seg-
ments of the seven-segment displays. The micropro-
cessor sequentially grounds the common cathodes
of the displays through transistors Q201 through
Q2z04.
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MEMORY BACKUP CIRCUITRY

Integrated circuits U2, U3, U4, and U5 are 256 X
4 CMOS RAM'’s which provide 512 bytes of storage.
They have a very low power standby mode, which
allows them to retain data with a supply voltage as
low as 2 volts. This standby mode is selected by
bringing chip-enable pins CE2 low. To insure that
the data is not lost when the keyboard is unplugged
or loses power, transistors Q17 and Q18 and their
associated components sense a drop in the supply
voltage below the minimum required for voltage reg-
ulators U11 and U101 to remain in regulation. When
this occurs, the CE2 pins are pulled low.

As the supply voltage falls, capacitor C17 discharges
through diode D19. When the voltage drops to ap-
proximately 8 volts, transistors Q17 and Q18 turn
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off and allow resistor R35 to pull CE2 low. As the
output of U11 falls below the backup battery voltage,
diode D23 becomes forward biased and diode D22
reverse biased. (Diode D21 makes up for the voltage
drop across diode D22 when the CW Keyboard is
turned on.) The RAM is then in the standby mode.
Since U11 receives voltage whenever the CW
Keyboard is connected to a power source, the back-
up batteries are only switched in when the CW
Keyboard loses power.

Keyboard reset is accomplished by turning the
keyboard off and simultaneously, removing the
backup supply from the RAM. This forces the pro-
gram to clear RAM and initialize settings whenever
the power is again turned on.
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CIRCUIT BOARD X-RAY VIEWS

Note: to find the PART NUMBER of a component B.
for the purpose of ordering a replacement part:

A.

Find the circuit component number (R5, C3,
etc.) on the “X-Ray View.”

Locate this same number in the “Circuit Com-
ponent Number’ column of the “Parts List.”

Adjacent to the circuit component number,
you will find the PART NUMBER and de-
scription which must be supplied when you
order a replacement part.

TO/AIE & -8-6-6-8-9--8

DISPLAY CIRCUIT BOARD
(Shown from the component side. The foil on the component side is

shown in red.)
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HEATH COPR 1982¢«

SEEEGESE 000

/»//6//’ “'Jo-{ﬁ]-g =N

- "/"/. e
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MAIN CIRCUIT BOARD
(Shown from the component side. The foil on the component side is
shown in red.)
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SEMICONDUCTOR IDENTIFICATION
CHARTS

DIODES - LED’s

HEATH MAY BE CIRCUIT IDENTIFICATION
PART REPLACED COMPONENT

NUMBER WITH NUMBER

D2, D3, D4,
D5, D6, D7,
D8, DS
- 1N4149 D1, D19, D22, NOTE HEATH PART NUMBERS
D24 ARE STAMPED ON MOST DIODES.

S
/éiffé/

57-65 1N4002 D15, D16, D17,
D18

A
— FUNCTION
FIl G B
K ANODE SEGMENT E
E, : 'C 2 ANODE SEGMENT D
o COMMON CATHODE
S pp ANODE SEGMENT C
FRONT VIEW ANODE DECIMAL POINT
411-861 HD-1077G V201, V202, ANODE SEGMENT B
V203, V204 ANODE SEGMENT A
6 8 COMMON CATHODE
ANODE SEGMENT G
ANODE SEGMENT F
o
REAR VIEW

O D0 e O AT D bad Ml oe—

=
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DIODES - LED’s (Cont’d.)

HEATH

MAY BE CIRCUIT IDENTIFICATION
REPLACED COMPONENT
WITH NUMBER

PART
NUMBER

411-862

TRANSISTORS

HEATH MAY BE CIRCUIT IDENTIFICATION
PART REPLACED COMPONENT
NUMBER WITH NUMBER

417-235 2N4121 Q12,Q18
Q11

Q1,Q2, Q3,
417-865 MPSASS5 Q4, Q5, QS,

Q7, @8, Q15,

Q16, Q201, Q202,

Q203, Q204
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INTEGRATED CIRCUITS
MAY BE CIRCUIT IDENTIFICATION

HEATH
REPLACED COMPONENT
NUMBER WITH NUMBER

442-54 7805 U101

442-627 78L05 ut1

Ug

B |
)

PART

DATA OUTPUTS
N

¥Z Y3 Y4 ¥5 Yo

12

YT GNE

OuTePuT

r .
L
B v A >
- i | S
[ 4 | = -
P
- - _— -
= o =P w o ] =
=5 - r :.'I:.' C
g ~  Xp— ==
1] ki L — S e
. ' ‘-
" r T
i, i
il ol < -
*-;‘['* —a So— =
2 b = 8 La
— s =
=LA o f—dis  So—
= ) = =~
T fr i . [y
r i B
Lor T A =2 - —
il o e = = |
f i & A
u - " O o
- , W =
P e !
L= — 3 =iy
T -
o
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INTEGRATED CIRCUITS (Cont’d.)

HEATH MAY BE CIRCUIT

PART HEPLACED COMPONENT
NUMBER NUMBER

- a4 RMW CFl 0D CF2 DO4 D14 DD3 pi13 DOZ
2 204 19 whide L d1s a1z 12
443-933 U2, U3, U4,
us
2 b AmElmE 10 n
A6 AT GND DIl DOl DI?
7y () ] 50 50 CLOCK
2 : 12 11
; > o >
443-1110 74L.S377 uUs
, >
444-186 MK3870" U1
LA

*This is a custom integrated circuit. Replace it only with a replace-
ment part from the Heath Company.

IDENTIFICATION

=

”\ﬁu?"m”crl“’[“‘”22\22‘”1“_‘|25
;EEE_EEEEEELEENIET?T?T
A0H9HBHITHIOH3 IH32HITHIOH 29428 H 2T H264 25 24U 23H 22H 21

THzH2H2HsHeR 7H8H 9 Rof 2B 4 s s rUUe i 2
NSRS R AR RN RN
SEEEREEREREEEERREEER S
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MAIN CIRCUIT BOARD —
PARTS PICTORIAL

ALWAYS IDENTIFY AN IC. SOCKET
BY COUNTING ITS PINS.

NOTE: THE STYLE MAY BE SLIGHTLY
DIFFERENT THAN SHOWN.

ALWAYS IDENTIFY AN 1.C. BY THE
PART NUMBER OR TYPE NUMBER
NOTE: THE STYLE MAY BE SLIGHTLY
DIFFERENT THAN SHOWN,
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CIRCUIT

H....m:_

7-1/4" 7-1/4" 5-3/4" 3-1/2"
CABLE CABLE CABLE CABLE
|
mm<L
vioL
ORG LLvEL
|
Ul ﬁ
vELY LU _ ==
= GRY BRN
ORG
ﬂ
BRN
| . BRN

) U
mmu= =

GRY

PICTORIAL 2-7

7-1/4"

I— w.....&:

~1 1/4"

3-3/4"

2-3/4"

Nlu—b..h:
2-1/2"

Detail 2-7B
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INSET

CABLE TIE

16"
8-WIRE
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DISPLAY

CIRCUIT
BOARD
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PICTORIAL 2-11




16"

INK MARK
INK MARK
- 2-1/4" .
GRY - 2-1/2" -t 1-1/4" ok 1-3/4" - 3/4" :
VIOL< \
BLU I“r| .1.._\_._ N\.\\
GRN — NOT FULL ﬁ
YEL —eo— ———T \\“ LENGTH .__M‘I ﬁ ——— e VIOL
OR G —s-ccx==g Mu....ﬂ-l““ﬂ!llll n > .\N._- — I‘/h'nﬂnﬂ‘!’lll.__._.mP GRN BLU
RED v R —— Unﬂﬂl.!lhnnnur:l.mma ORG
BRN —=e=eaC— I.? BRN
1 INK ] ] vV ] 14 f—
MARK 2" u_“ 1-3/4" - 1-3/4" - 1-1/2" - 1-1/4"————
- : i el :.ﬁ:.l_l
- w..:_.: -
Sl B | f LU S——
- 8-1/4" .
Detail 2-11A
Il_ —-l‘ —.....W:
1. CUT WIRE TO SPECIFIED LENGTH. 5. APPLY SOLDER. DO NOT ALLOW SOLDER
FROM END. HOLD THE CONNECTOR END UPWARD .
WHEN YOU SOLDER.
2. INSERT WIRE BETWEEN TABS 4. BEND OPPOSITE TAB
IN CONNECTOR. AROUND FIRST TAB. NOTCHES
\s_xm SOLDER
e \ DERING I
L
mc_moz 3-PIN
SOCKET
e SHELL
MARK 3u
3. BEND TAB TIGHTLY AROUND
BARE WIRE END.
6. WHEN SOLDER COOLS, 1
CAREFULLY SHAPE END TABS
AROUND THE INSULATION 14
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CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath Electronic Cen-
ters. Be certain to include the HEATH part number exactly as it
appears in the parts list.

ORDERING FROM THE FACTORY

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

® Heath part number.

® Model number.

® Date of purchase.

® |ocation purchased or invoice number.

® Nature of the defect.

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

Mail letters to:  Heath Company

Benton Harbor

MI 49022

Attn: Parts Replacement

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

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convenience, “over the counter” replacement parts
are available from the Heath Electronic Centers listed in your
catalog. Be sure to bring in the original part and purchase
invoice when you request a warranty replacement from a
Heath Electronic Center.

TECHNICAL CONSULTATION

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

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

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

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

® Everything you have done in attempting to correct the prob-
lem.

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

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

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

Heathkit Electronic Center facilities are also available for tele-
phone or “walk-in" personal assistance.

REPAIR SERVICE

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

if it is convenient, personally deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, sup-
ply a copy of the invoice or sales slip.

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

® Your name and address.

® Date of purchase and invoice number.

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

® A brief description of the difficulty.

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

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

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

Heath Company
Service Department
Benton Harbor, Michigan 49022
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