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YOUR HEATHKIT 90-DAY LIMITED WARRANTY

Consumer Protection Plan for Heathkit Consumer Products

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

Heath’s Responsibility

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

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

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

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

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

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

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

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

RARRERRTRRARTRRARRERTRRER

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

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

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

AR AR RRERRRRRRRARRTALS

MM AAAN AN

/0 00000000000000000000000000000000


https://www.manualsplus.com/

Heathkit®Manual

for the
RS-232C TO BSR X-10
INTERFACE
Model GD-1530

595-2932-05
Copyright © 1983
HEATH COMPANY ﬁg;&:’gonrm

BENTON HARBOR, MICHIGAN 49022

Printed in the United States of America


https://www.manualsplus.com/

Page2

Heathkit

TABLE OF CONTENTS

IntroduCHONn v umes svmmas cidsass s eaaemian o 3 Final Assembly .......... ... 27
Assembly Notes ..................cooiunnnn. 4 Operationu: i it eive o SRwsRuE e e o s 28

To0lS o oot e e 4

Assembly ........... ... .. ... ... ., 4 In Case of Difficulty ............. ... ..... 28

Soldering: ... v.vomve vie vuneimn wn smwme se sie s 5 Troubleshooting Chart ................... 29

PARE s voomimaness smmmi we su@rmiiiod bl @i ansns 6

SPECIfICAHONE wonn ss smmen s v aimae e s 31
PATtS List i snmesvnins snmsanmis sswams se s 7
Circuit Description .........ccoiviiiiiinnn. 32

Step-By-Step Assembly ..................... 9

Circuit Board Assembly ................... 9 Circuit Board X-Ray View ................. 33

Circuit Board Checkout .................. 19 .

Cabinet Assembly ....................... 19 Semiconductor Identification Chart .......... 34
Initial Test ... .....ooviiunineinnnnennnns 23 Appendix . DD N IR W BRSSO 37

Resistance Checks ....................... 23 Programming Command Syntax ........... 37

Voltage Checks ...........cooviieniinn.. 23 Program Examples ...................... 38
Calibration . .........coo i 24 Schematic Diagram

Alignment Verification Without Instruments . 25 -+« ovvienn.n (Illustration Booklet, Page 5)

Alignment With Instruments .............. 26

WARNING

This equipment has been verified to comply with the
limits for a Class B computing device, pursuant to Subpart
] of part 15 of FCC Rules.

This equipment generates and uses radio frequency energy
for its operation and if not installed and used properly,
that is, in strict accordance with the instruction manual,
may cause interference to radio and television reception.
It has been type tested and found to comply with the RF
emission limits for a Class B computing device which is
intended to provide reasonable protection against such in-
terference in a residential installation. However, there is
no guarantee that interference will not occur in a particu-
lar installation. If this equipment does cause interference
to radio or television reception, which can be determined
by turning the equipment off and on, the user is encour-
aged to try to correct the interference by one or more of
the following measures:

— Move the equipment away from the receiver
being interfered with.

— Relocate the equipment with respect to the
receiver.

— Reorient the receiving antenna.

If additional help is needed, consult the dealer or ask for
assistance from the manufacturer. Customer service infor-
mation may be found on the inside back cover of this man-
ual or on an insert sheet supplied with this equipment.
The user may also find the following booklet helpful:
“How to Identify and Resolve Radio-TV Interference Prob-
lems.” This booklet is available from the U.S. Government
Printing Office, Washington, D.C. 20401. — Stock No. 004-
000-00345-4.
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INTRODUCTION

The Heathkit Model GD-1530 is a computer Interface
device which allows you to operate your BSR X-10

modules from a computer having an RS-232C out-
put.

With the RS232/BSR Interface, you can write a pro-
gram on your computer to control various appli-
ances, lights, and other devices controlled by mod-
ules in your BSR X-10 Control System.

Your computer system must be equipped with an
RS-232C Serial Interface Port (no protocol required
or available) capable of a baud rate between 110
baud and 2400 baud to work correctly with the GD-
1530 Interface.

Programming syntax and simple program examples
are provided in the Appendix at the back of this
Manual. You may develop more sophisticated pro-
grams for your own applications, or you may find
programs available in various user’s groups.

WARNING

Federal Communications Commission requirements prescribe verification of computing devices in
Part 15 Subpart ] of the rules and regulations. This computing device will meet these requirements
when constructed in strict accordance with the instructions in this manual, using only components
and materials supplied with the kit or the exact equivalent thereof.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

LONG-NOSE
PLIERS
STRIPPERS
PLIERS DIAGONAL 1/8"&1/4"-BLADE
R VERS
CUTTERS SCREWDRI
OTHER HELPFUL
TOOLS

DESOLDERING
BULB*

 oxn, DESOLDERING
3 BRAID* DRIVERS

WITH KIT)

*T0 REMOVE SOLDER FROM CIRCUIT CONNECTIONS.

o i - ------——-------—l

ASSEMBLY

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

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

|RON

PENCIL
SOLDERING IRON
(25 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,

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

— In some illustrations,

— In the Schematic,

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

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

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

SOLDERING

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

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

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

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “‘ball” or does not stick to
thetip, 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
Multiplier
BANDS: 123 Tolerance
5-BAND RESISTORS
B4 i Note (£1%)
Wide
Space
4-BAND RESISTORS
(:10%)
BANDS: 1 2Mulliplier Tolorance *5%

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

Occasionally, a “precision” or “power” resistor may
have the value stamped on it. The letter R, K, or
M may also be used at times to signify a decimal
point,asin: 2R2 = 2.2()

2K2 = 2.2 k), or 2200 Q)

2M2 = 2.2 MQ

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

Resistor
Value
I

Multiplier
Tolerance

EXAMPLES: 1009C = 100 X 0.1 = 10 2, +0.25%
1001D = 100 X 10 = 1000 0, +0.5%

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

First and second digits of
capacitor's value: 15

" 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 capacitor Tolerance chart.

Heathkirt

RESISTOR COLOR CODE
Band 1 Band2 | Band3 Multiplier
(if used)
Color 1stDigit | 2nd Digit | 3rd Digit
Black 0 0 0 1
Brown 1 1 1 10
Red 2 2 2 100
Orange 3 3 3 1,000
Yellow 4 4 4 10,000
Green 5 5 5 100,000
Blue 6 6 6 1,000,000
Violet 7 7 7 0.01
Gray 8 8 8 0.1
White 9 9 9
RESISTOR TOLERANCE
COLOR OR LETTER
+10% SILVER
+= 5% GOLD J
+ 2% RED G
* 1% BROWN F
*=0.5% GREEN D
+0.25% BLUE Cc
+0.1% VIOLET B
+0.05% GRAY
MULTIPLIER CHART
FOR THE MULTIPLY FOR THE MULTIPLY
NUMBER: BY: NUMBER: BY:
0 1 4 10,000
1 10 5 100,000
2 100 8 0.01
3 1000 9 01
CAPACITOR TOLERANCE
10 pF OR OVER
LETTER LESS 10 pF
B +0.1pF
C +0.25 pF
D =0.5pF
F +1.0pF +1%
G +2.0pF *=2%
H +3%
J +5%
K +10%
M +20%

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

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

Unpack the parts and check each part against the fol-
lowing list. The key numbers correspond to the num-
bers on the Parts Pictorial (Illustration Booklet, Page
1). Any part that is packaged in an individual en-
velope with a part number on it should be placed back
in the envelope after you identify it until it is called
for in a step. Do not discard any packing materials
until all the parts are accounted for.

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS Capacitors (Cont’d)
Al resistors are 1/4-watt, 5% (fourth band gold) unless stated Electrolytic
otherwise.
B6  25-900 1 1pF c7
Al 6-150-12 1 150 (bm-gm-blk) R13 B7 25872 1 220uF cs
A2 6220 1 220,1/2-watt(red-red-blk)  R1 B7 25-875 2 1000 pF C2,C6
Al 6-331-12 1 3301} (org-org-brn) R11
Al 6-B21-12 1 8200 (gry-red-brn) R14
Al 6-102-12 1 1000 (bm-bik-red) R3
Al 6-182-12 1 1800 (bm-gry-red) R7 Polypropo]ene
Al 6-222-12 1 22001} (red-red-red) R10
Al 639212 2 39000 (org-wht-red) RS, R8 B8  27-60 1 224F o
Al 6-512-12 2 51001 (gm-bmn-red) R4,R12 B9 27-90 1 22uF c1
Al 6-103-12 1 10k (bm-blk-org) R6
Al 6-153-12 1 15k (brn-grn-org) R15 Mﬂ ar
Al 6-334-12 1 330k (org-org-yel) R2
B10 27-110 1 .047puF c3
CAPACITORS
Mica DIODES
Bl 20173 2 20pF 8,00 C1  56-26 1 1N191 (brn-wht-brn) D5
B2  20-122 1 1000pF ct1 C1  57-65 1N4002 D1, D2, D3,
D4,D7,D8
C1 56-84 2 1N4148 D6,D9
Ceramic C1  56-605 1  1N4746 D11
B3 21-164 1 1500 pF (.0015 uF) c14
B4 21-72* 1 .005uF Ci16
B5 21-192 4 1pF(104M) C4,C10,
C12,C15

*

Some parts are marked with a “171-" or “172-" pack-
aging number. These numbers are used for packaging

purposes only and do not appear in the “Manual Parts
List.”

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

Safety critical component. Replace only with the exact Heath Com-
pany replacement part.
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
TRANSISTOR — INTEGRATED CIRCUITS #6 Hardware
(IC’s)
F4  250-1280 2 6-32 x 3/8" phillip's head
NOTE: Transistors and integrated circuits are marked for F5  250-1434 4 ‘;cée: 3/8" self-tapping screw
identification in one of the following four ways: F8 2601322 1 %6 x 5" ssHnoping screw
F7 2523 2 6-32nut
1. Partnumber. F8  254-1 1 #6 lockwasher
2. Type number. (On integrated circuits this refers F9  259-1 2  #6solderlug

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

3. Partnumber and type number.

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

listed.
D1 417-811 1 MPSLO1 transistor Q2
D1 417-875 1 2N3904 transistor Qi

NOTE: “Protected” IC's can be damaged by static electricity.
DO NOT remove them from their foam pad until you are in-
structedto do soin a step.

D2  442-54 1 UA7805I1C us
D3  442-741 1 22091C us
D3  443-603 1 40111C uz
D3 443-205-1 1 8748I1C u1
D3  443-1109 1 HCPL2531IC u4

OTHER CIRCUIT COMPONENTS

E1  10-311 1 5000 Q (5k) control R9

E2  45-604 1 100 pH (101K) choke L1

E3 52-192 1 Module transformer T2

E4  54-1020 1 Power transformer T

E5  404-647 1 6 MHzcrystal Y1

E6 412-640 1 LST5053 light-emitting Vi
diode (LED)

E7 421-26* 1 .125(1/8) ampere slow-blow F1
fuse

HARDWARE

#4 Hardware

F1 252-2 2 4-40 nut

F2 254-9 3  #4lockwasher

F3 255-757 2  4-40 hex stud

* Safety critical part. Replace with only the same rated part.

CLIPS - CONNECTORS - SOCKETS

G1  260-65 2 Fuseclip
G2 432-134 7  Wire connector (1-extra)
G3 432-866 3  Spring connector (1-extra)
G4  432-1033 4  Male connector (2-extra)
G5 432-1030 1 2-hole socket shell
G6 432-1032 1 25-hole socket Ji
G7 434-230 2  8-pin IC socket
GB  434-298 1 14-pin IC socket
G9  434-253 1 40-pin IC socket
LINE CORD - WIRE
89-23 1 Linecord
340-8 8" Bare wire
344-125 15" Black wire
344-134 15" White wire
MISCELLANEQUS
H1  75-710 4  Circuit board spacer
(See ** below)
H2  75-753 1 Line cord strain relief
H3  90-1291-1 1 Cabinettop
H4  90-1292-1 1 Cabinet bottom
H5 215-677 1 Transistor heat sink
H6  260-700 1 LED grommet
H7  260-701 1 LED retainerring
H8  261-43 4  Rubber foot
H9  352-13 1 Silicone grease
85-2755-1 1 Circuit board
490-185 1 Solder-wick***
Solder
390-1255 1 Caution label
390-1872 1 FCC label
1 Blue and white label
597-260 1 Parts Order Form

Assembly Manual (See
Page 1 for Part Number.)
llustration Booklet (See
Page 1 for Part Number.)

** Soak these spacers in water until they are called for in a step.
*** Registered Trademark, Solder Removal Co.
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Position the circuit board as shown.

NOTE: Only a portion of the circuit
board is shown in the following Picto-
rial. The small “Identification Draw-
ing" at the top of the page shows the
area of the circuit board to be assem-

bled.

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

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

The steps performed
in this Pictorial are in this

area of the circuit board. ™ 7 ——
NUMBER

IDENTIFICATION

DRAWING

Page9

STEP-BY-STEP ASSEMBLY
CIRCUIT BOARD ASSEMBLY

CONTIN UE - I

( ) Position the diode against the cir-
cuit board. Then bend the leads
outward slightly to hold the
diode in place.

Detail 1-1A

If your diode has a solid body, the
band is clearly defined. If your diode
has a glass body, do not mistake the
colored end inside the diode for the
banded end. Look for a band painted
on the outside of the glass.

SoLID
BODY

( ) 1N191 diode (brn-wht-brn, #56-
26). Hold the diode with pliers as
shown and bend the leads
straight down. \!

PUSH DOWN

( ) D5: Position the end with the
band as shown. Push the leads
through the holes at the proper
location on the circuit board.

7%

||

|
— ™\

[ +

PICTORIAL 1-1

( ) Turn the circuit board over, and
solder the diode leads to the cir-
cuit board as follows:

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

SOLDERING

IR ON
COMPONENT
LEAD
FOI L
“C! RCUIT BOARD
2. Then apply solder to the
other side of the connection.
IMPORTANT: Let the heated
lead and the circuit board

foil melt the solder.
SOLDERING

T,

SOLDER

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

let the connection cool.
SOLDERING

= .; |

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

( ) Check each connection. Com-
pare it to the illustrations on
Page 10. After you have checked
the solder connections, proceed
with the assembly on Page 11.
Use the same soldering proce-
dure for each connection.
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A GOOD SOLDER CONNECTION

I———_——_——————__————1

I Solder Flows Outward ’

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

The solder will make a good electrical connection between |
Lthe lead and the foil. |

POOR SOLDER CONNECTIONS

‘ I
rd 7 #

| Ei%aed;:?ikar:gnﬁe /:fi . ‘ Sol:!rce;ing I
| FoIL £ i :

= =
' |
i
I

]
|
|
I
I
I
|
I
I
I
I
|
|
|
|
I
I
I
|
I
I
I
|
I
I
I
I
|
I
I
|
I
I
I
I
J

Solder Does Not Flow

L

I Onto Lead. A Hard Rosin ry Fluim;i:a?g?::ams?o.n /,:ﬁ.l ‘;foltldr(e):ng |
| rhuelialiodoisy N ,:(’ o ’50'[‘:::"9 Top:Of-Feil 2" Positioned I

* AN Positioned OOy I
| FOIL Lasa™ ™ el FoIL A, RosIN |
' T = = RN i
I When the lead is not heated sufficiently, the solder When the foil is not heated sufficiently the solder will |
| will not flow onto the lead as shown above. To cor- blob on the circuit board as shown above. To correct, |
| rect, reheat the connection and, if necessary, apply a reheat the connection and, if necessary, apply a small |
| small amount of additional solder to obtain a good amount of additional solder to obtain a good connec- I
B o s i i i e

SOLDER BRIDGE

A solder bridge between two adjacent foils is shown .. i
in photograph A. Photograph B shows how the con-
nection should appear. A solder bridge may occur if
you accidentally touch an adjacent previously sol-
dered connection, if you use too much solder, or if
you “drag” the soldering iron across other foils as you
remove it from the connection. A good rule to follow
is: always take a good look at the foil area around each
lead before you solder it. Then, when you solder the
connection, make sure the solder remains in this area
and does not bridge to another foil. This is especially
important when the foils are small and close together.
NOTE: 1t is alright for solder to bridge two connec-
tions on the same foil.

Use only enough solder to make a good connection,
and lift the soldering iron straight up from the circuit
board. If a solder bridge should develop, turn the
circuit board foil-side-down and heat the solder be-
tween connections. The excess solder will run onto
the tip of the soldering iron, and this will remove the
solder bridge. NOTE: The foil side of most circuit
boards has a coating on it called “solder resist.” This
is a protective insulation to help prevent solder
bridges.
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( ) D1:1N4002 diode (#57-65).

( ) D2:1N4002diode (#57-65).

() D3:1N4002 diode (#57-65).

( ) D4:1N4002 diode (#57-65).

( ) D6:1N4148 diode (#56-84).

Be sure you installed diode D5 in Pic-
torial 1-1.

() D7:1N4002 diode (#57-65).

() D11:1N4746 diode (#56-605).

( ) D8:1N4002 diode (#57-65).

() D9:1N4148 diode (#56-84).

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

PICTORIAL 1-2
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( ) R2:330kQ (org-org-yel).

( ) R13:15Q (brn-grn-blk).

( ) R15:15k (brn-grn-org).

( ) R14:8201 (gry-red-brn).

( ) R12:51004) (grn-brn-red).

() R10:22001} (red-red-red).

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

( ) R8:3900( (org-wht-red).

( ) R7:1800Q (brn-gry-red).

( ) R5:3900 (2 (org-wht-red).

( ) R4:5100Q (grn-brn-red).

() R6:10Kk0 (brn-blk-org).

( ) R3:1000 (brn-blk-red).
PICTORIAL 1-3

( ) R11:330 (org-org-brn).

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

The remaining resistor will be in-
stalled later.
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NOTE: Before you install an IC sock-

et, make sure the pins are straight. If
there is any kind of identification
mark (notch, dot, arrowhead, etc.) at
or near one end of the socket, place
this marked end toward the index
mark on the circuit board (this index
mark should still be visible after you
install the socket). Then start the pins
into the circuit board holes and sol-

der them to the foil. G

Solder the socket pins to the foil after
you install each socket.

( ) 8-pinICsocket at location U4.

( ) 14-pinICsocket at location U2.

( ) 40-pinICsocketat location U1.

( ) 8-pinICsocketatlocation U3.

( ) R1:220Q,1/2-watt (red-red-blk).

( ) L1: 100 pH (101K) choke (#45-
604).

A\

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

NOTE: Install wire connectors in the
following steps as shown. Solder each
connector to the foil s you install it.

= =

FOIL SIDE OF SOLDER
CIRCUIT BOARD

( ) 6-wireconnectors.

PICTORIAL 1-4



https://www.manualsplus.com/

Page 14

( ) F1: Install a fuse clip on each
end of the .125 (1/8) ampere fuse.
Insert the clips in the circuit
board and solder them as quick-
ly as possible to the foil.

SHOULDER

Heathkift

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

OR
ﬂf ~
= N
f:“-—-
&)

wcut HERE/K

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

FLAT

—

Us: UA7805 IC (#442-54). Hold
the IC leads with long-nose
pliers and bend the leads as
shown. Refer to Detail 1-5A and
open the silicone grease. Apply
a thin layer of silicone grease to
the indicated side of the IC.
Mount the IC and the heat sink
to the board with a 6-32 x 3/8"
screw, #6 lockwasher, and 6-32
nut. Then solder the leads to the
foil and cut off the excess lead

lengths.
SILICONE GREASE
6-32 x 3/8"

- SCREW

-.\,;_k

3 :

N2
=2

ME'J['}AOLWSNIDE | !ﬂlﬂﬂ. s

HEAT SINK—%

#6 LOCKWASH
6-32 NUT@

Detail 1-5A

Detail 1-5B

( ) Q1: 2N3904 transistor (#417-
875). See Detail 1-5B.

( ) Q2: MPSLO1 transistor (#417-
811).

PICTORIAL 1-5
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( ) C4:.1 pF (104M) ceramic.

( ) C14:1500 pF (.0015 pF) ceramic.
See Detail 1-6A.

( ) T2: Module transformer (#52-
192). Align the notch or dot on
the transformer with the notch
outline on the circuit board. In-
sert the pins into the board holes
and solder them to the foil.

( ) C15:.1 pF (104M)ceramic.

( ) C12:.1 pF (104M)ceramic.

( ) C10:.1 uF (104M)ceramic.

( ) C9:20 pF mica.

( ) Cs:20 pF mica.

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

Y1: 6 MHz crystal (#404-647).
Insert the crystal leads into their
circuit board holes, solder them
to the foil, and cut off their ex-
cess lead lengths. Bend a 2" bare
wire at its center, fit it over the
crystal, and insert its ends into
the circuit board holes. Then,
quickly, to avoid melting the sol-
der seal, solder the bare wire to
the top of the crystal and the
board foils and cut off the excess

wire ends.
SOLDER

DO NOT
MELT THE
SOLDER
SEAL

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
|
Detail 1-6A

Page 15

PICTORIAL 1-6
O % v Y% 1 (INCHES) 2 3 4
oG s L (T I NS (PP PR E il g
I 1 I X I £ I I S T e 1 ' | L T | ¥
5 1 (cwm) 2 ] 4 5 ] 7 L] 9 10 1
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( ) C3:.047 pwF Mylar.

NOTE: When you install an electroly-
tic capacitor, be sure to match the
positive (+) mark on the capacitor
with the positive (+) mark on the cir-
cuit board, or match the negative (—)
mark on the capacitor with the nega-
tive mark on the circuit board.
POSITIVE
(+)
MARK

NEGATIVE

o NEGATIVE
INDENTED RING =)
,A/ MARK

POSITIVE
(+) MARK

'///

( ) C2:1000 pF electrolytic.

() C1:2.2 wF polypropolene.

( ) C13:.22 uF polypropolene.

E;g 03

—F 1T F = >0

( ) C6:1000 wF electrolytic.

( ) C5:220 pF electrolytic.

( ) C11:1000 pF mica.

( ) C7:1 pF electrolytic.

( ) Solder the leads to the foil and
cut off the excess lead lengths.
The remaining capacitor will be
installed later.

( ) R9: 5000  (5k) control (#10-
311). Bend the pins slightly if
necessary, and insert them in the
board holes. Push the control
tight against the board. Then sol-
der the pins to the foil.

PICTORIAL 1-7
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MALE
CONNECTOR @

BEND OVER
EXPOSED WIRE
END .
%
SOLDER
MALE

CONNECTOR
Detail 2-1A

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

When a wire is called for, cut the specified color wire
to the indicated length and remove 1/4” of insulation
from each end. Then tightly twist the fine wire
strands and melt a small amount of solder to the ex-
posed wire end to hold the fine wire strands together.

( ) Prepare the ends of a 3-1/2” black wire and a
3-1/2" white wire.

()

(

(

Prepare the ends of a 10-1/2" black wire and a
10-1/2" white wire.

) Refer to Detail 2-1B and cut one exposed end of
the 10-1/2" black wire to 1/8". Then solder this
wire end to a spring connector.

) Inthe same manner, install a spring connector
to one end of the 10-1/2" white wire.

() RefertoDetail 2-1A and cut one exposed end of

the 3-1/2" black wire to 1/8”". Then solder this

wire end to a male connector. BEND OVER INSULATION

AFgE Fe o

( ) Inthesame manner, install a male connector to %,__—q "

one end of the 3-1/2" white wire. /-

SPRING
CONNECTOR

( ) Pushthe male connector on the end of the black . CRIMP OVER BARE

wire into hole 7 of the 25-hole socket until it i",‘q% %Fotgég

clicks into place. Use a pointed object to push »

the connector. The hole numbers are molded "

int ket. DO NOT GET

intothe socke SOLDER HERE
( ) In the same manner, push the male connector Detai

etail 2-

on the white wire into hole 3 of the 25-hole 2-1B

socket.
Set the 25-hole socket aside temporarily.
O v w % 1 (INCHES) 2 3 4 5 6 7
/b AT S T T B I T s BN PRI PP R T LT ST T T
R e e S ) i e A s FRCLELE SCrC) S ta) Came. ) o T
0O 5% 1 (cMm) 2 3 - 5 1 7 8 9 10 1 12 13 14 1. e 17
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LOCKING
TAB

WHT

SPRING BLK
CONNECTOR

Detail 2-1C

( ) Refer to Detail 2-1C and position the 2-hole
socket shell with the slots up and push the
spring connector on the black wire into the
left hole until the locking tab snaps into place.

( ) Inthesame manner, push the spring connector
on the white wire into the right hole in the
2-hole socket shell. Its free end will be con-
nected later.

Solder the free ends of the wires of the 25-hole socket
to the circuit board as follows:

( ) Whitewire tothe “ + " marked hole.
() Black wiretothe “ —" marked hole.

Solder the free ends of the wires of the 2-hole socket
to the circuit board as follows:

( ) BlackwiretoholeB.
( ) Whitewireto holeC.

() T1i:Install the power transformer at location T1
on the circuit board. It will only fit one way.
With the transformer tight against the board,
bend over the transformer mounting tabs
against the foil side of the board. Then solder
the transformer pins to the foil.

CAUTION: When you install a protected IC (one with
a foam pad on its pins), be sure it does not get dam-
aged by static electricity. Once you remove the foam
pad from the IC, DO NOT let go of the IC. Install the
IC as follows. Read the following six instructions be-
fore you pick up the IC.

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

fod

| Y
PIN 1
,J;:(l END
&l

PIN 1 PIN 1

SMALL
INDENTATION RIDGE

ﬁﬁwﬁﬁ

PIN 1 PINl
NOTCH
PIN ldéﬁﬁ
PIN 1

Detail 2-1D

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

Continue to hold the IC with one hand

and straighten any bent pins with the
other hand.

Pick up the circuit board in the other
hand.

Align the pin 1 end of the IC with the
index mark on the circuit board. See De-
tail 2-1D.

Then push the IC pins into the IC socket.
Once in the socket, the IC is protected.
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U1: 8748 IC (#444-205-1) at location U1.
U2:4011 IC (#443-603) at location U2.
U3: 2209 IC (#442-741) at location U3,

U4: HCPL 2531 IC (#443-1109) at location U4.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following
conditions.

(
(

(

)
)

)

Unsolder connections.

Poor solder connections.

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

Transistors and IC’s for the proper type and in-
stallation.

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

Diodes for proper type and position of the
banded end.

Set the circuit board aside temporarily.

CABINET ASSEMBLY

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

( ) Refer to the inset drawing on Pictorial 3-1 and
remove the protective backing from a rubber
foot. Then press the foot firmly into place at one
corner on the bottom of the cabinet bottom.

( ) Inthesame manner, install the remaining three
rubber feet on the cabinet bottom.

( ) Remove the protective backing from the blue
and white label. Press (do not rub) this label
into place on the bottom of the cabinet bottom.
Always mention the Model and Serial numbers
on this label in any communications you have
with the Heath Company about this kit.

() In the same manner, install the FCC label on the
bottom of the cabinet bottom.

( ) Remove the four circuit board spacers from the
water and dry them. Push the short end of one
spacer into hole A inside the cabinet bottom
until it clicks into place.

( ) In the same manner, install the remaining cir-
cuit board spacers into holes B, C, and D in
the cabinet bottom.
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Detail 3-1A

() Refer to Detail 3-1A and prepare the end of the

(o]

I 1/8
H

Ya

line cord as follows:

1. Separate the three wires to 10-1/2" from
the free end.

2. Remove 1/4" of insulation from the ends
of the ribbed and the smooth wires.

3. Cut the center wire to 2" from the separa-
tion location and remove 3/8" of insula-
tion.

4, Peel the thin black insulation from the
center (green) wire and cut off the insula-
tion at the separation.

5. Twist together the fine wire strands at the
end of each wire and melt a small amount
of solder on the exposed wire ends.

(

)

Refer to Detail 3-1B and pass the line cord
through hole G in the cabinet bottom. Be sure
you position the ribbed wire as shown.

Then feed the line cord through the three holes
in the line cord strain relief following the
number sequence until the green wire extends
2" from the strain relief as shown in Detail 3-1B.
Hold the free end of the line cord and pull the
extra back through the strain relief.

Refer to Detail 3-1B and secure the line cord
strain relief at location G in the cabinet bottom
witha #6 x 5/8" self-tapping screw.

[reerTrTTy

(o]

]

v % 1 (INCHES) 2 3
e smiizam] o . | i (RO
i
1 (CcMm) 2 a 4 5 ] 7 ]
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#6 x 5/8
SELF-TAPPING
SCREW

LINE CURD\
STRAIN RELIEF

\\\i%@

RIBBED
WIRE @

7 INS IDE
\( CABINET
/ BOTTOM

Detail 3-1B

( ) Vi:RefertoDetail 3-1C and install the LST5053
light-emitting diode (#412-640) at location V1

in the cabinet bottom as follows: @
v
~

1. Insert the LED grommet in the hole at V1 GRoLhEiEnET %?)?{'EEMT
from the outside of the cabinet bottom.

2. Position the flat (short lead) side of the _ “INSIDE
LED as shown and push it into the LED P P
grommet. DO NOT turn the LED from this LED \
position. _~FLAT @

i i SHORT

3.  Push the LED retainer ring all the way / LEAD R ET%EPNER
onto the LED grommet. DO NOT shorten RING
the leads of the LED.

( ) Scrape (with a knife) or sand off the paint at
holes E and F from the inside of the cabinet
bottom.

Detail 3-1C
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6-32
NUT

6-32x 1/4"
SCREW

#6 SOLDER : -
LUG Zopa
je R PAINT
i
(Y &
Detail 3-1D F
4-40
NUT

Refer to Detail 3-1D and install a #6 solder
lug at hole F with a 6-32 X 1/4” screw and
a 6-32 nut.

Solder the green line cord wire to the solder
lug at location F. Make a mechanically secure
connection.

Position the free line cord wires around the
outside of the circuit board spacers at loca-
tions C and A.

Lay the circuit board in the cabinet bottom.
Now solder the ribbed line cord wire into hole
AC(—) and the smooth line cord wire into hole
AC(+) in the circuit board.

Secure the 25-hole socket at location J1 in the
cabinet bottom with a 4-40 hex stud, a #6 sol-
der lug, a #4 lockwasher, and a 4-40 nut at
hole E. Use a 4-40 hex stud, two #4 lock-
washers, and a 4-40 nut at the other socket
hole. Be sure you position the socket so the
black and white wires are located as shown.

C16: Solder one lead of a .005 wF ceramic
capacitor into hole A of the circuit board, and

(

(

#6 SOLDER

)

)

Heathkif

4-40
REMOVE - HEX HEAD
PAINT : ST’L{[]ﬁ

LUG

@/ #4 LOCKWA SHER

Detail 3-1E

solder the other lead to the solder lug at loca-
tion E on the cabinet bottom. Position the
leads away from the chassis.

Push the circuit board down onto the circuit
board spacers until they snap into place in the
circuit board holes.

Be sure the long and short leads of the LED
at location V1 are positioned as shown in Pic-
torial 3-1. Position the slots in the 2-hole sock-
et up and push the socket all the way onto
the leads of the LED. Then bend the LED leads
around and against the sides of the 2-hole
socket. These leads must not touch each other.
The leads will hold the socket in place on the
LED leads.

Locate the “Caution” label and write “.125
(1/8) AMP. Regular Fuse” on it. Remove the
protective backing and press the label into
place at the indicated location inside the
cabinet bottom.

This completes the wiring of the kit. Proceed to the
“Initial Test” section on the next Page.
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INITIAL TEST

If you do not obtain the specified results as you make
the following tests, proceed to the “In Case of Diffi-
culty” section of the Manual and correct the problem
before you proceed.

If you have or can obtain a volt-ohmmeter (VOM),
perform the following resistance and voltage checks.
If you do not have a meter, make another good visual
check of all the wiring to be sure all the parts are
installed correctly, that all connections are soldered,
and that there are no short circuits (solder bridges
between the circuit board foils or leads of different
components touching each other). Then proceed to
the “Calibration” section of the Manual (Page 24).

RESISTANCE CHECKS

NOTE: The polarity of ohmmeters differ. Therefore,
if you do not obtain the correct response in a test,
reverse the leads (connect the negative lead where
the positive lead was etc.) and try again. If you ob-
tain the correct reading now, everything is all right.

Furthermore, different meters use different voltages
to test resistance. This may affect resistance readings
when diodes are involved. Your reading in some of
the next steps may be much greater than the mini-
mum value listed; this is perfectly acceptable.

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

( ) Setthe ohmmetertoits R X 1M range.

( ) Connect the meter’s negative (—) test lead to
the round prong of the Interface line cord plug.

( ) Touch the positive (+) meter test lead first to
one flat prong of the line cord plug, and then
to the other flat prong of the line cord plug.
In both instances, the indicator on the meter
should rise (may move slowly, due to the
charging of a capacitor) from a low value to
some value near or greater than 1 M().

( ) Setthe ohmmeter toits R X 100 range.

() Touch one meter lead to either flat prong of
the line cord plug and touch the other meter
lead to the other flat prong. The meter should
indicate approximately 200 ohms.

( ) Connect the negative (—) meter lead to the
lead of capacitor C16 coming from hole A in
the circuit board. Do not move this lead unless
you are instructed to do so in a step.

() Leave the metersettoitsR X 100 range.

In each of the following steps, touch the positive
(+) meter lead to the indicated location; then com-
pare your meter indication to the meter reading

- called for in the step. NOTE: In some checks, the

meter indicator will rise slowly (a capacitor is charg-
ing) before it reaches the specified indication.

( ) Positive (+) lead of capacitor C2. The meter
should indicate greater than 5000 ohms.

( ) Positive (+) lead of capacitor C5. The meter
should indicate greater than 700 ohms.

( ) Positive (+) lead of capacitor C6. The meter
should indicate greater than 600 ohms.

This completes the “Resistance Checks.”
VOLTAGE CHECKS

CAUTION: When you make voltage measurements
or connect other test equipment to the circuit board
in the Interface, you must operate the Interface from
an isolation transformer. Otherwise, you may dam-
age circuit components in the Interface.

WARNING: When the line cord of the Interface is
connected to an AC voltage source (AC outlet or iso-
lation transformer), AC line voltage is present at a
number of locations on the circuit board. Avoid
these areas, shown in Pictorial 4-1, so you do not
get an electrical shock.

Refer to Pictorial 4-1 as you perform the following
voltage checks.

( ) Connect the negative (—) voltmeter lead (and
leave it connected) to the lead of capacitor C16
that comes from hole A in the circuit board.
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AC Voitage Checks

( ) Set the voltmeter to a range that is above 120
VAC.

( ) Plug the line cord into a 120 VAC outlet.
NOTE: The Transmit LED (V1) will not light
at this time.

In each of the following steps, touch the positive (+)
meter lead to the indicated location; then compare
your meter indication to the meter reading called out
in the steps.

( ) The bare end of the smooth AC line cord wire
coming from the AC(+) hole on the circuit
board. The meter should indicate the AC line
voltage (approximately 120 VAC).

( ) Theindicated fuse (F1) clip (nearest diode D3).
The meter should indicate the AC line voltage
(approximately 120 VAC).

DC Voltage Checks

( ) Set the voltmeter to a range that is 20 VDC or
higher.

In each of the following steps, touch the positive (+)
voltmeter lead to the indicated location; then com-
pare your meter indication to the meter reading called
outin the steps.

( ) Positive (+) lead of capacitor C2. The meter
should indicate approximately 13 VDC.

( ) Positive (+) lead of capacitor C5. The meter
should indicate approximately 5 VDC.

() Positive (+) lead of capacitor C6. The meter
should indicate approximately 17 VDC.

( ) Pin1 of U5. The meter should indicate approx-
imately 13 VDC.

( ) Pin 3 of U5. The meter should indicate approx-
imately 5 VDC.

( ) Pin 40 of U1l. The meter should indicate ap-
proximately 5 VDC.

( ) Pin 13 of U2. The meter should indicate ap-
proximately 5 VDC.

( ) Pin1 of U3. The meter should indicate approx-
imately 6.5 VDC.

( ) Pin5 of U3. The meter should indicate approx-
imately 2.2 VDC.

( ) Pin7 of U4, The meter should indicate approx-
imately 5 VDC.

() Pin 8 of U4. The meter should indicate approx-
imately 5 VDC.

( ) Collector lead of Q2. The meter should indi-
cate approximately 17 VDC.

This completes the “Voltage Checks.” Unplug the
Interface from the AC outlet and disconnect the
meter leads.

CALIBRATION

Refer to Pictorial 4-1 (Illustration Booklet, Page 4)
for the following steps. BAUD WIRE JUMPER AT:
( ) Set control R9 to the position shown in the RATE w1 w2 w3
Pictorial (pointing between 10:00 and 11:00
O'clock. 110 YES YES YES
150 NO YES YES
() Refer to the following chart and install jumper 300 YES NO YES
wires into the wire connectors at locations W1, 600 NO NO YES
W2, or W3 on the circuit board to obtain the 1200 YES YES NO
correct baud rate to match your computer sys- 2400 NO YES NO
tem. Use 1-1/4" bare wires and bend them as
shown on Pictorial 4-1.
O % % 3% 1 (INCHES) 2 3 4 5 6 7
R e L5 T P (NPT SR AP THPUNN AMPRRE PO A 1 | I | _L._rl-lw_l.lxl O (i 2
i R L AL L A T T " 45 S T I T 4 8
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NO'TES:

1, The interface alignment adjustments are quite
broad and the unit may not require the follow-
ing alignment procedure except in the more
demanding applications.

2. The following instructions are divided into
two sections, “Alignment Verification With-
out Instruments” and “Alignment With In-
struments.” If you do not have an isolation
transformer, oscilloscope, and frequency
counter, perform the “Alignment Verification
Without Instruments.” If you do have these
instruments, skip the “Alignment Verification
Without Instruments” and perform the
“Alignment With Instruments.”

3. This Manual is only for the Interface, and can-
not anticipate the programming and operation
specifics of your computer system. We must
rely on your ability to operate your system
for the specific programming and output ex-
pertise.

ALIGNMENT VERIFICATION WITHOUT
INSTRUMENTS

() Connect the RS-232 accessory cable between
connector J1 on the Interface and your com-
puter or terminal.

( ) Connect the line plug of the Interface to an
AC outlet.

() Set the driver to the same baud rate you
selected on Page 24.

( ) Generate and run the following MBASIC® lan-
guage program that corresponds to your
operating system. The program assumes that
you are using an alternate terminal device
driver (AT.DVD) that has been loaded prior to
loading MBASIC.

For HDOS®

1§ OPEN "0",1,"AT:"
20 PRINT #1,"Al"
3¢ CLOSE #1

For CP/M® (see footnote)

1§ LPRINTA“AL"

20 FOR X=1ATOAL@d@:NEXT X
3§ LPRINTA"AON"

4 END

( ) The LED at V1 on the Interface should light

briefly (about 1/2 second) to indicate that the
unit has transmitted the “turn on” code to
module one, house code “A.” If the LED does
not light, verify that your computer is provid-
ing the proper signal to the Interface, then use
the “In Case Of Difficulty” section to troub-
leshoot the Interface. If you cannot find any
obvious problems, you will need to troub-
leshoot the system using test instruments.

This completes “Calibration.” Proceed to the
“Final Assembly” section of the Manual.

40  FOR I=1 TO 1p@p:NEXT I:REM PAUSE BETWEEN COMMAND WORDS

50  OPEN "0",1,"AT:"
6  PRINT #1,"AON"
79  CLOSE #1

8¢ END

FOOTNOTE: The special sign (A) is used in the
CP/M program to signify that a space is required
wherever the A is found.
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ALIGNMENT WITH INSTRUMENTS ( ) Generate and run an MBASIC program like the
following:
( ) Connect the frequency counter signal lead to
pin 8 of IC U2, and the ground lead to the For HDOS
lead of capacitor C16 coming from hole A in 1§  OPEN "Q",#1,"AT:"
the circuit board. 20 PRINT #1 “Al"
39 CLOSE #1

( ) Plug the line plug of the Interface into the iso-

lation transformer. Then connect the isolation 49 FOR X=11T0 199f:NEXT X

transformer to an AC outlet. 59 GOTO 1¢
( ) Turn on the test equipment. For CP/M (see footnote)
1¢  LPRINTA"AL"
( ) Adjust control R9 on the circuit board for a 20 FOR X=1 TO 1p¢g:NEXT X
frequency of 120 kHz. 3 GOTO 1¢

( ) Turn off the isolation transformer and fre- ey
quency counter, and disconnect them from the The LED at V1 on the Interface should flash to indi-

Tnteiface cate that the unit is transmitting,.
() Connect the oscilloscope signal lead to the in- €) Adt]ust ?a;sfumer 12 tltlo give:'l{.he maxim}?ll'n
dicated lead of capacitor C13 on the circuit output indication on the oscilloscope while

board. Be sure you do not short the capacitor the LED is lit.

lead to the board foil with the oscilloscope . .

lead. Connect the oscilloscope ground lead to ~ ( ) Disconnect the usct}lusc_:ope and the Interface.
the lead of capacitor C16 that comes from cir- This completes the “Calibration.

cuit board hole A.

( ) Connect an RS-232 accessory cable between
connector J1 on the Interface and your com-
puter or terminal.

( ) Connect the line cord of the Interface to an
AC outlet.

FOOTNOTE: The special sign (A) is used in the

CP/M program to signify that a space is required
wherever the A is found.
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FINAL ASSEMBLY

Refer to Pictorial 5-1 for the following steps.

( ) Position the cabinet top onto the cabinet bot-
tom. When their holes are aligned, their rear
edges should be even with each other.

( ) Secure the cabinet top to the cabinet bottom
with four #6 x 3/8" self-tapping screws.

This completes the assembly of the kit.

\-“_“-.._1:'.',; ) W
H FH6 X 3/8"

7~ SELF-TAPPING / .
{ ey SCREW w7

Py
“

PICTORIAL 5-1
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OPERATION

() Program your BSR X-10 modules.

() Connect an RS-232C accessory cable (not sup-
plied) from the DTE connector on your Inter-
face to the DCE connector on your computer
or terminal.

() Plug the line cord of the Interface into an AC
outlet.

( ) Write your desired program to control your
BSR X-10 System. See the sample programs
in the Appendix on Page 37.

This completes the “Operation” section of the Man-
ual.

IN CASE OF DIFFICULTY

CAUTION: When the line cord is connected to an
AC outlet, AC voltage will be present at several
places on the chassis. Do not contact this voltage
or you will receive an electrical shock.

This section gives you some suggestions for locating
and resolving difficulties.

The first part, “Visual Checks,” deals with problems
that exist when you have just completed the assembly
of your kit. This information primarily covers solder-
ing and assembly problems.

The second part consists of a “Troubleshooting
Chart,” which gives difficulties and likely causes.

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

VISUAL CHECKS

1. Recheck the wiring. Trace each lead in color
pencil on the Pictorial as it is checked. It is fre-
quently helpful to have a friend check your
work. Someone who is not familiar with the
unit may notice something you have consis-
tently overlooked.

2: About 90% of the kits that are returned for re-
pair do not function properly due to poor con-
nections and soldering. Therefore, many
troubles can be eliminated by a careful inspec-
tion of connections to make sure they are sol-
dered as described in the “Soldering” section
of the “Assembly Notes.” Reheat any doubtful
connections. Be sure all the wires are soldered
at places where several wires are connected.

3. Be sure the transistors and the integrated cir-
cuit are in the proper locations (correct part
number and type number). Be sure that each
transistor lead is in the right hole and has a
good solder connection. Check the integrated
circuit for proper positioning and for good con-
tact at each pin connection.

4, Check capacitor values carefully. Be sure the
proper part is wired into the circuit at each
capacitor location. Check each electrolytic
capacitor to be sure the lead near the positive
(+) marking is at the correct position.

5. Check each resistor value carefully.

6. Be sure the correct diode is installed and that
the banded end is positioned correctly.

7. Check all component leads connected to the
circuit board.
8. Make sure bare wires do not touch the chassis

or other lugs and make sure all wires are prop-
erly soldered.
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Troubleshooting Chart

This chart lists the condition and possible causes of it and the parts connected to it for poor connections.
several malfunctions. If a particular part is mentioned It is also possible, on rare occasions, for a part to be
(capacitor C6 for example) as a possible cause, check faulty and require replacement.
that part to see if it was installed correctly. Also check
PROBLEM POSSIBLE CAUSE
A. Very low or “0" resistance indication between the round 1. Circuit board foil shorted to the cabinet.
prong and either flat prong of the line cord plug. 2 Lead from capacitor C16 to circuit board hole A also
touching cabinet.
3. Smooth or ribbed wire touching green wire of line cord.
4. Transformer T1.
B. Very high or infinite resistance indication between fiat 1y Bad solder connection at circuit board hole AC(+) or
prongs of line cord plug. AC(-).
2. Fuse F1 open.
3. Poor solder connections at transformer T1 pins.
4. Transformer T1.
C. Very low (below about 200) or “0" resistance indication 1. Short circuit between AC(+) and AC(-) circuit board
between flat prongs of line cord plug. foils.
2. Transformer T1.
D. Resistance at positive (+ ) lead of capacitor C2 consider- 1. Capacitor C2.
ably lower than infinity. 2. Diodes D1-D4.
3. IC's U3 and U5.
E. Resistance at positive (+) lead of capacitor C5 consider- 1. Capacitor C5.
ably lower or higher than 900 (). 2. Diode D6.
3. IC Us5.
4. All components connected to the 5 volt circuit board foils.
See the Schematic Diagram in the lllustration Booklet,
Page 5.
F. Resistance at positive (+) lead of capacitor C6 consider- b Capacitor C6.
ably lower or higher than 800 (2. 2. Diode D11.
3. Transformer T2 (pins 1 and 2).
4. Transistor Q2.
G. No AC line voltage (120 VAC) at the AC(+) hole in the g No line voltage at the AC outlet where the Interface is
circuit board. connected.
2. Poor solder connection at AC(+) or AC(—) circuit board
holes.
H. No AC line voltage (120 VAC) at the fuse (F1) clip nearest 1. Fuse F1 blown (check D1-D6 and US for cause).
diode D3. 2. Diodes D1-D6.
3. IC US.

(Cont'd)
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Troubleshooting Chart (Cont’d)

PROBLEM POSSIBLE CAUSE
. Voltage at positive (+) lead of capacitor C2 below 15 1. SeeD.
vDC.
J. Voltage at positive (+ ) lead of capacitor C5 not 5 VDC. 1. SeeE.
K. Voltage at the positive (+) lead of capacitor C6 lower 1. SeeF.
than 17 VDC.
Ls Pin 40 of U2 not 5 VDC. 1. SeeE.
M. Pin13ofU2not5VDC. 1. SeeE.
N. Pin 1 of U3 not 6.5 VDC. 1. SeeD.
2 R7.
0. Pin 5 of U3 not 2.2 VDC. 1. SeeE.
2. R4 or R5.
P.  Pin7ofU4not5VDC. 1. SeeE.
Q. Pin 8 of U4 not 5 VDC. 1. SeeE.
R.  Pin1ofUS5 not 15 VDC. 1. SeeD.
S. Pin3ofU5not5VDC. 1. SeeE.
T. Collector lead of Q2 not 17 VDC. 1. SeeF.
u. LED V1 does not light. 1. V1 (wrong polarity or damaged).

2. No RS232 input at J1, pins 3 & 7. (Verify by connecting
a printer where the Interface is.)

3. Computer baud rate wrong.

4. Data input not reaching U1, pin 1.

V. LED V1 lights, but modules do not respond. 1. Module plugged into different house circuit from Interface;
plug module into same outlet to test.

2. Command programming wrong; you must send two
“words."” The first word addresses the module, the second
tells it what to do.

W.  LED V1 turns on at right time, but does not turn off.

-

D5.
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SPECIFICATIONS
Line Carrier Frequency . . . ... ... ...... 120 kHz.
Band Ratas « woui v v o a6 6 8 6 5 5w 5 @ % e s 110, 150, 300, 600, 1200, and 2400.

Power Requirements. . . . ... ..........

Dimensions . . . . . . . . v v v vt e

DCE connector for connection with‘RS-232C cable
(not supplied).

RS232 asynchronous signal, no parity, 1 stop bit,
ASCII coded format.

Standard BSR X-10 compatible line carrier output.
AC line receptacle.
120 VAC, 60 Hz; 3 watts.

3" high x 6-3/8" wide x 6-3/8" deep.
(7.6 X 16.2 X 16.2 cm).

1 pound, 11 ounces (0.77 kg).

e —— —— oo Rt = e e

The Heath Company reserves the right to discontinue
products and change specifications at any time with-
out incurring any obligation to incorporate new fea-
tures in products previously sold.
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CIRCUIT DESCRIPTION

The Heathkit RS232/BSR Interface is an intelligent
command unit that is connected between your com-
puter and your BSR X-10 Modules. As you run your
program on your computer, its RS-232C serial inter-
face output is coupled to the input of the GD-1530
Interface, where these ASCII signals are converted
to BSR X-10 format carrier current signals. These
signals are then transmitted through the AC line to
the BSR X-10 system modules.

POWER SUPPLY

Transformer T1 in the Interface steps the standard
AC line voltage down to approximately 10 volts.
Diodes D1 through D4 form a full-wave bridge rec-
tifier that converts this AC voltage to about 13 volts
DC. Capacitor C2 provides additional filtering to re-
duce ripple. C3 functions as a high frequency
bypass. This results in a fairly clean 13 VDC source
for IC’s U5 and U3.

U5 is a 5-volt regulator device that provides a steady
5 VDC source voltage for IC’s U1 through U4. Added
filtering is provided by capacitors C4, C5, C10, and
Cis.

The circuit consisting of C1, R1, L1, D7, and D8 taps
off some of the voltage from the AC line, through
fuse F1 and converts it to DC. This voltage is regu-
lated by zener diode D11 and filtered by C6 to pro-
vide an 17 VDC supply voltage for the operation of
output stages Q1 and Q2.

DATA INPUT

The computer signal in serial RS-232C format is fed
to the Interface through socket J1, R11, and D9 to
the input of U4. U4 is an optical isolator that couples
the signal from the computer to the Interface, but
isolates the units from each other. The electrical data
signal from the computer causes the LED connected
between pins 1 and 2 of U4 to flash on and off. A
diode photo detector, also in U4, sees these light
flashes and converts them back to electrical signals.
These signals are amplified by the transistor in U4
and fed to the input (pin 1) of central processor U1.

CENTRAL PROCESSOR

When the power cord is plugged in, capacitor C7
initially holds the RESET line (U1 pin 4) low to reset
U1. Then C7 builds up a charge, removing the reset
signal and allowing U1 to react to incoming com-
mands.

Crystal Y1, along with capacitors C8 and C9,
stabilize the 6 MHz clock in U1. Jumper wires at
W1 through W3 determine the operating baud rate
of 110, 150, 300, 600, 1200, or 2400.

U2A, along with D5 and D6, detects the zero cross-
ings of the input (line) voltage and notifies U1 (pin
24) at each zero. Ul can then send the commands
(pin 27) to the modules while the “line is clear.”

The serial input pulses at pin 1 of U1 are converted
to the BSR X-10 format and appear at output pin
27. U2B, an AND gate buffer, turns on and off at
this output rate. The resulting pulsed output at pin
4 is fed directly to pin 9 of U2C.

Integrated circuit U3 and its associated circuitry
form a 120 kHz oscillator. The exact frequency is
determined by the setting of control R9. The oscil-
lator output signal at pin 7 of U3 is connected di-
rectly to pin 8 of U2C.

The 120 kHz oscillator output signal at pin 10 of
U2C is pulsed on and off at the BSR X-10 coded

rate from U2B. This pulsed 120 kHz signal at the? .

output (pin 10) of U2C is coupled through R12 to
Q1 and then to Q2. These transistors amplify this
signal and feed it to the primary winding of trans-
former T2.

OUTPUT

Modulation transformer T2 isolates transistors Q1
and Q2 from the AC line, but couples the coded
pulsed 120 kHz signal from its secondary winding
through C13 and F1 to the AC line through the line
plug. The BSR X-10 modules, also connected to the
AC line, decode these coded pulsed signals. When
a Module receives its signal, it is activated and per-
forms its function.

U2D turns on the Interface LED (V1) when processor
U1 sends BSR X-10 compatible control pulses into
the AC line cord.
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CIRCUIT BOARD X-RAY VIEW
NOTE: To find the PART NUMBER of a component B. Locate this same number in the “Circuit Com-
for the purpose of ordering a replacement part: ponent Number” column of the “Parts List.”
A.  Find the circuit component number (RS, C3, C.  Adjacent to the circuit component number,
etc.) on the “Circuit Board X-Ray View.” you will find the PART NUMBER and DE-

SCRIPTION which must be supplied when
you order a replacement part.

(Shown from the component side. The
foil on the component side is shown in red.)
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SEMICONDUCTOR IDENTIFICATION CHART

DIODES
COMPONENT HEATHPART TYPE DESCRIPTION
NUMBER NUMBER NUMBER
D1.0203,04, | 5765 1N4002 SPAIHEC I ey g v o
D7,D8
D5 56-26 1N149 /;W
D6, D9 56-84 1N4148 R / /
D11 56-605 1N4746 SADEDEND (CATHODE)
TRANSISTORS
COMPONENT HEATH PART TYPE DESCRIPTION
NUMBER NUMBER NUMBER
FLAT
(o] 417-875 2N3904
E—
Q2 417-811 MPSLO1
B ¢
INTEGRATED CIRCUITS
COMPONENT HEATH PART TYPE DESCRIPTION
NUMBER NUMBER NUMBER
Available
U1 444-205-1 only from
Heath Co.
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Integrated Circuits (Cont’d)

DESCRIPTION

3y 3B

a4y

48

Vee

GND

2B

18 1y 2y

14

Svia

-A

ndino
ELL L]
WYNOS

1NdLno
FIINVIHL

4015153
ONIWIL

=1

40112¥d YD
ONIWIL

1

+A

¢ 300Ny
€ 300H1)
! 300H1v2

U 300ny

TYPE
NUMBER

4011

2209

2531

UA7805

HEATH PART
NUMBER

443-603

442-741

443-1109

442-54

COMPONENT
NUMBER

U2

us

U4

us

(Cont’d)
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LIGHT EMITTING DIODE (LED)

0
CATHODE ANORE

(SHORT LEAD!

COMPONENT | HEATHPART TYPE
DESCRIPTI
NUMBER NUMBER NUMBER o
ATHO
ANQDE /Q ff r’ SATHODE
Vi 412-640 LST5053 % FLAT /Q(
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APPENDIX

PROGRAMMING COMMAND SYNTAX

The command syfitax for program control with the Interface is defined by
the BSR format as shown below. Normally, two commands are required to
implement a complete control action.

[House Code] [Command Word 1] [RETURN]
[House Code] [Command Word 2] [RETURN)]
For example:
A 1 [RETURN]
A ON [RETURN]

The House Code is any upper case ASCII character between A and P. It
specifies which group of modules is selected.

The Command Word #1 is the unit code number (1 — 16), or the special
commands “A” and “C.” Note that “A” and “C” do not require the second
command word, since they constitute a complete command.

A =All on (turns on all light control modules, but not appliances)
C =Clear (turns all modules off)

Command Word #2 tells the selected unit what to do. One or two letters
are required as shown below. Additional letters, shown inside the parentheses,
are acceptable but are not required.

B(R) =Bright. If a bulb is on, brightens it one step*; if the bulb
is off, turns it on full.

D(IM)  =Dim. If a bulb is on, dims the bulb one step*; if the bulb
is off, turns it on full.

ON =On. Turns the specified unit on full.
OF(F)  =Off. Turns the specified unit off.

NOTE: You cannot send a new command to the Interface while the Transmit
LED is lit (about one-half second).

*The BSR 1-ampere dimming wall and lamp modules have 16 levels between full on and full
off.
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PROGRAM EXAMPLES

For an example, suppose you wanted to turn on a light (at house code “A”,
unit number 3), then dim the light ten steps, and finally turn it off. These
are the necessary commands:

[A][B][RETURN] [A][ON][RETURN] Selects the unit and turns it on.

[A][3][RETURN]**[A][D] Dims the unit one step; you will need to
repeat generate nine more “dim” commands to
nine reach the desired level. For your own
more software, you will want to be able to
times type in the level of light that you wish and have the computer

send the right number of “dim” or “bright” commands.

Turns the unit off. You could also use “[C]” by itself, to turn
everything off.

[A][3][RETURN]**[A][OF]

The following is a simple program to accept commands from the keyboard
and send them to the Interface. This program repeats without changing the
house code, which is entered only once, in line 10. The program runs on
HDOS MBASIC and uses the LPH14.DVD driver, renamed LP.DVD. NOTE:
You must set the baud rate of the LP.DVD driver to the same rate you pro-
grammed your GD-1530.

1§ LINE INPUTVENTER HOUSE CODE : ";H$ Get house code

2§ OPEN'Q",1,"LP:" Open RS-232 output channel

39  LINE INPUTENTER COMMAND  : "A$  Get control command

49  PRINT #1,H§;A$ Send command string to buffer
59  CLOSE #1 Clear buffer (send)

60  GOTO 2f Go back for another

Below is an example with the operator using the program to turn on module
A1. The operator’s responses are in bold type.

ENTER HOUSE CODE : A[RETURN]
INTER COMMAND : 1[RETURN]
ENTER COMMAND : ON[RETURN]

The program will continue to prompt for COMMAND input.

** The first command word is optional if you have previously selected the desired unit, and
have not altered the selection by sending another code, on a “C” oran “A" command.
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The next program adds the ability to check the input for errors.

For HDOS

16 GOSUB 21@:REM GET HOUSE CODE

29 OPEN “0",1,"AT:"

3¢ PRINT:LINE INPUT'ENTER COMMAND: ";A$

49 IF LEFT$(A$,1)="N" OR LEFT§(A$,1)="n" THEN GOSUB 21¢:GOTO 3@
5¢ IF LEFT$(A$,1)="Q" OR LEFT$(A$,1)="q" THEN END

60 IF VAL(A$)>p AND VAL(A$)<17 THEN GOTO 16§

76 IF LEFT$(A$,1)="C" OR LEFT$(A$,1)="c" THEN A$="C":GOTO 16

8¢ IF LEFT$(A$,1)="A" OR LEFT$(A$,1)="a" THEN A§="A":GOTO 160

9¢ IF LEFT$(A$,1)="D" OR LEFT§(A$,1)="d" THEN A$="D":GOTO 16¢
1¢¢ IF LEFT$(A$,1)="B" OR LEFT$(A$,1)="b" THEN A$="B":GOTO 160
11¢ IF LEFT$(A$,1)="0" OR LEFT$(A$,1)="0" GOTO 13¢

12¢ GOTO 150

13 IF MID§(A$,2,1)="N" OR MID§(A$,2,1)="n" THEN A$="0ON":GOTO 16§
149 IF MID§(A$,2,1)="F" OR MID$(A$,2,1)="f" THEN A$="0F":GOTO 16§
15¢ PRINT:PRINT CHR®(7);“INPUT ERROR":GOTO 3

16¢ PRINT “SENDING :":H§;" ":A$

178 PRINT#1,H$;A$

189 CLOSE#1

199 FOR I=1 TO 20%:NEXT

209 GOTO 20

21@ PRINT:LINE INPUT “ENTER NEW HOUSE CODE : “;H$:IF H§="" THEN 21¢
220 IF ASC(H$)<65 THEN 21¢

23@ IF ASC(H$)<81 THEN RETURN

24f IF ASC(H$)<97 THEN 21¢

250 IF ASC(H$)>112 THEN 216

26@ H$=CHR$(ASC(H$)-32) :RETURN

This last program is expanded further, and uses H-19/H-89 graphics for a more
impressive display. Note the special symbol (A), which is used to represent
a space. Since spaces are critical to proper appearance of the graphics, all
spaces in this program are represented using this symbol.

For CP/M

lﬁmmiilil*l!ll‘*ll*lll!i!il‘i*ill FEEREERREEY

2§ AREMAAAAA* AHEATHAABSRAX-1@AASYSTEMACONTROLLERA*
3PAREMAAAAA*AVERSIONAAAL . 2 . JAA(§1-DEC-82) A<JWF>A*
4JAREMAAAAA*ACOPYRIGHTA (C ) A1983AAHEATHAACOMPANYA*

50Mli FEEFEE R R R R R R R R R R R R R R AR RS

BPAREM

TBACLEAR: ESC$ = CHRS (27) : HOME$ =ESC$ + "H" : CR§ =ESC$ + "y5" : RIDTHAR55 : VERS$ = 1. 2"
BPAREVV$=ESC$ +"p" : NOMVS =ESC$ +"q" : BK§ = CHR§ (8) : ERA$ =ESC$ + "E" : BEL§ = CHRS (7)
9PAGRF$ =ESC$ +"F": CHAR$ =ESC$+ "G" : TAB§ = CHR§ (9) : CO§ =ESC§ + "x5" : H§="A"
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1¢@APRINTAERAS ; : GOT0A220

11§ AREMABLANKALINEAROUTINE

12¢APRINTATABS ; REVVS ; "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" ;
13gAPRINTA"AAAAAAAAAAAAAAAAAAAAAAA" ; NOMV$ : RETURN
14¢AREMAINPUTAHOUSEACODEASECTION

15PAPRINTATABS ; " InputAHouseACodeA (useAlettersAAAthrudP)"

16@AA$ = INPUT$ (1) : IFAASC (A$) >64AANDAASC (A$ ) <BLATHENAH$ = A$ : GOT0A21¢
17PAIFAASC (A§) >96AANDAASC(A$) <113ATHENAH$ =CHR$ (ASC(A$) -3 ):GOTOA21¢
18pAIFAA$ =ESC$ATHENAGOTOAR1(

19¢APRINTABEL$ ; ESC$+"A" ; TABS ; " InputAError. " ; BELS; "AAAAAAAAAAAAAAAAAAAAAAAAAAA"
20PAFORAX = 1ATOATS5( : NEXTAX : PRINTABELS ; ESC§ + A" ;ESC$ +"J"; : GOTOA15)
21PAPRINTAESCS +“A"; ESC§ +"J" ; :RETURN

22p AREMAMATNAMENUASECTION

23@APRINTAHOMES ; : PRINT: PRINT: GOSUBA11§

249 APRINTATABS : REVVS : “AAAAAAHeath/BSRAController/ComputerAlnterfaceAProgran";
25¢APRINTA"AAAAAA" ; NOMV$ : GOSUBAL1@ : PRINT: PRINT: GOSUBALLg
26JAPRINTATAB$;REVV$; "AAAAVersi onA"; VERS$; "AAAAA" ;NOMV$ ; "ACAOAMAMAAANADASA" ;
2TPAPRINTAREVVS : "AAAAAAHouseAcodeA=A"; H§; "AA" ; NOMV$ : GOSUBALLP

28fAPRINTATABS ; REVVS;

299 APRINTA"AAAACA=AC1earAAAAAAAA=AA11AOn AAAAAAOA = AOn AAAAAAAFA=AOf fAAAA" ; NOMVS

30pAPRINTATABS: REVVS : "AAAABA = ABright AAAAADA=ADinAAAAAAAAAEA = AEndAAAA" ;
31¢APRINTAAAHA = AHouseAA" ; NOMV$

320 APRINTATABS ; REVVS; "AAAATA =ATestAA11AAARA =ARestartAAAAAP1-16, AunitsA";
33APRINTAMZA = AHe1pAAA" ; NOMVS : GOSUBAL1¢ : PRINTACO$ ;

34PAA$=INPUT$(1)

35¢AIFAA$="C"AORAA$="c"ATHENAA$="C" : GOSUBA520 : GOTOA34$
36PAIFAA$="A"AORAA$="a"ATHENAA§="A": GOSUBA52( : GOT0A34¢
3TPAIFAA$="E"AORAA$="e" AORAA$=ESC$ATHENAPRINTAERA$ ; CR$ ; NOMVS ; : END
38PAIFAA$="H" AORAA$="h"ATHENAGOSUBAL4§ : GOTOA23¢
39PAIFAA$="R"AORAA§="r"ATHENAGOTOAL{
4PPAIFAA$="2"AORAA$="7"ATHENAGOSUBASSH : GOTOAL P
419ATIFAA$="0"AORAA$="0"ATHENAA$="ON" : GOSUBAS2Q : GOTOA34¢
420AIFAA$="F"AORAA$=" " ATHENAA$="0FF" : GOSUBAS2( : GOT0A34#
43AIFAA$="D"AORAA$="0" ATHENAA$="D" : GOSUBAS2( : GOT0A34¢
44JAIFAA$="B"AORAA$="b"ATHENAA$="B" : GOSUBAS20 : GOT0A34#
45PAIFAA$="T"AORAA§="1"ATHENAA$="A" : GOSUBAS20 : A§="C" : GOSUBA52( : GOTOA34f
46PAIFAA$="0"ATHENAGOT0A48¢

4TPAIFAVAL (A$) =1ATHENAGOTOA49¢ AELSEAGOTOASA®

48PAA$=INPUT$ (1) : IFAVAL(A$)> . SAANDAVAL (A$ ) <1@ATHENAGOSUBAS2( : GOTOA34BAELSEASGY
49PAA$=A$ + INPUTS (1) : IFAVAL (A$) >9AANDAVAL ( A§) <1TATHENAGOSUBAS20: GOTOA340
SUPAPRINTATABS; “InputAError." ;BEL§: FORAX=1ATOA1¢@: NEXTAX

51PAPRINTABELS ; : FORAX=1AT0A20{ : NEXTAX: PRINTAESC§ + A" ; ESC$"J" ; : GOTOA34f
520 AREMAMOVEATOADEVICEADRIVER

53¢AFORAX=1AT0A250 : NEXTAX

54§ALPRINTAHS ; A$ + CHR$ (13 ) : PRINTABELS; : RETURN

550 AREMAHELPASECTION

Heathkit
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560PRINTAERA$ ;
5795?RIHT&TAB$:TﬁB$:"HELP&LISTﬂFﬁRﬁTHEABSRACONTROLLER&SYSTEH":PRINT
58¢APRINTATABS ; "COMMANDALETTERAAAAAAAAAAAAAAAAAAAAACOMMANDAAFUNCTION"
5OAPRINTATABS ; GRF$: "aaaaaaaaaaaaaaaaAAAAAAAAAA";
6JPAPRINTA"aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa” ; CHARS

61JAPRINTATABS ; “AA-A(A11Aon) AMAAAAAAAAAAAATurnsAonAal 1AlightAunits."
620APRINTATABS ; "C A-A(Clear ) AAMAAAAAAAAAAAAMasterAClear, AallAunits. "
63PAPRINTATABS ; "HA - A (HouseACode ) AAAAAAAAAAAL L owsAAyouAAtoAdenterAdaAdifferent”
64PAPRINTATAB(35) ; "houseAcode . AAPresentAAhouseAcodedis”

5JAPRINTATAB(35) ; "displayedAinAupperArightAofAscreen.”

66@APRINTATABS; “0A - A(On) AAAAAAAAAAAAAAAAAATurnsAonAtheAselectedAunit (s)Aonly. "
GTPAPRINTATABS ; “FA—A(0ff)AAAAAAAAAAAAAAAAATurnsAof fAselectedAunit (s)Aonly."
68PAPRINTATABS ; “DA-A(Dim) AAAAAAAAAAAAAAAAAD msAselectedAlight (s)Aonly."
GOJAPRINTATABS ; “BA-A(Bright) AAAAAAAAAAAAAABrightensAselectedAlight (s )Aonly."
TPAPRINTATABS ; "TA—A(TestArun) AAMAAAAAAAAACausesAAal 1AL ghtsAtoAbeAturnedAAon"
T1PAPRINTATAB(35) ; "andAthenAoffAonce."

T2PAPRINTATABS ; "EA - A(End) AAAAAAAAAAAAAAAAAENdsAProgranAandAclearsAscreen. "
T3$APRINTATABS; "RA- A(Restart) AAAAAAAAAAAAARestartsAProgram. "

T4$APRINTATABS ; "g 1AthruA16AAAAAAAAAAAAAAAANumbersAAQ 1AthruAl6AAselectAunitAto”
T5$APRINTATAB(35) ; “actedAonAbyAsuchAcommandsAAasAB, 0,D"

T6JAPRINTATAB(35) ; “andAF . AForAnumbersAAbelowAlPAaAzero"

TTYAPRINTATAB (35) ; "mustAbeAtypedAinAfirst."

T80APRINTATABS ; "ZA - A(Help) AMAAAAAAAAAAAAAAPrintAthisAlist."

T9YAPRINTATABS ; GRF$ ; "aaaaaaaaaaaaaaaaAAAAAAAAAA";
8¢@APRINTA"aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa” ; CHARS
810APRINTATABS ; TABS ; TAB$; TABS; "AA" ;REVVS;

82@APRINTA"AHi tAanyAkeyAtoAReturnAtoAProgram. A" ; NOMVS; : A§=INPUT§(1 ) :RETURN
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CUSTOMER SERVICE

REPLACEMENT PARTS

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

ORDERING FROM THE FACTORY

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

® Heath part number.

® Model number.

® Date of purchase.

® | ocation purchased or invoice number.

® Nature of the defect.

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

Mail letters to:  Heath Company

Benton Harbor

Ml 49022

Atin: Parts Replacement

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

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

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

TECHNICAL CONSULTATION

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

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

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

® The date of purchase.

® An exact description of the difficulty.

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

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

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

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

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

REPAIR SERVICE

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

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

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

® Your name and address.

® Date of purchase and invoice number.

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

® A brief description of the difficulty.

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

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

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

Heath Company
Service Department
Benton Harbor, Michigan 49022
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