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HEATH COMPANY PHONE DIRECTORY |
The following telephone numbers are direct lines to the departments listed:

Kit orders and delivery information ................ .. {618) 882-3411
Credit ...... o W R ey B ....{Etﬁ} 982-3561
HEFIEEEITIEHIPHIIS ..... casialiaasensias (616)982-3571 l

Technical Assistance Phone Numbers
8:00 AM 1012 P.M. and 1:00 P.M. ta 4:30 P M.. £ST, Weekdays Only

R.C. Audip. and Electronic Organs .. ........ ... ... .. (616) 982-3310
Amateur Hadio ...... CLE NN .. A AR . (616) 982-3296 |
Test Equipment, Weather Instruments and

HOMB TIOOKS <0:4:55:0 » 5415155 610 0 4100 5csrn s ilh e et ede s = alaes LOID) B2 3T 10 I
T VIS L. .ot e i e s e me e e (616) 982-3307
Aircraft, Manne. Security, Scanners, Automoiive, | |

Appliances and General Produets ... ......oovnen. oy, . [616) 982-3496
O AN £). 2\ 2 W) kel R il o e BV K AL N 1 X AT S i616) 9682-3809
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YOUR HEATHKIT 90 DAY LIMITED WﬁRRAN‘I’Y E

yoeu are not satisfied with opnr service - warranty or ntherwise - or with our products, write rd’:rnnrtljr to ot Directar of Customer
Services, Heath Company. Benton Harbor, Michigan 49022, He will make certain vour problems receive immediate, personal
attention.

Our attorney, whe happens to be guite a kithuilder himsalf, insists thal we describe our warranty using all the necessary legal
phitasss i urder lo comply with the sew warsanty regulaticne Fine Hore they are:

For o period of ninety [90) days aftez purchise, Heath Company will replace or repair free of charge any paris that are defoctive
either in materials or workmanship, You can obain parts directly from Heath Company by writing us at the address below or by
telephoning us at (616) 982-3571. And we'll pay shipping charges to gol those parts to you — anywhers (o the waorld.

g We warrant that during the first ninety {90) days after purchase. our preducts, when correctly assembled. calibrated, adjustad
g and used in secordance with our printed instructions, will meet pulilished specifications

= If 4 defective part or error in design has caused vour Heathkit product to malfunction during the warranty period through no
== foutht of yours, we will service it free upon ]::rrmf af purchase and delivery al your expensa to the Heath factory, any Heathkit
% Electrenic Center (units of Schlumberger Products Corporation), or any of gur nuthorized overseas distributors.

% You will receive free consultation onany problem you might sncounter in the assembly or use of your Heathkit product. st

drop us a line or give us a call. Sorry, we cannot acoept collect aalls,

——.= Our warranty does not cover and we are not responsible for damage caused by the use of corrosive solder, defective tools,
== intorroe! assembly, misuse, e, or by unauthorised modificatians Lo or uses of dur products for purposss other thas as

advertised. Our warranty does not inclode reimbursement for customer assembly or set-up time, |

This warranty covers anly Heathkil products and 15 not extended to allled squipmeant or components used in canjunction with

our products, We are nol responsible for incidental or consequential damages. Some states do not allow the exclusion or
limitation of incidéntsl or consequeantial damages. 5o the above Hmitation or exclusion may not apply to you. This warranty

gives you specific legkl rights, and you may alse have other rights which vary from state to stale.

HEATH COMPANY
BENTON HARBOR, MI. 43022

T

Prices and specifications subject to change withoul notice.
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INTRODUCTION

The Heathkit Model OCA-1401-1 Carrying Case is the
perfect companion for your OC-1401 Aircraft Naviga-
tion Computer. It has the following features:

— Provides an in-tlight power source that is
independent of the aircraft’s elecirical sys-
fem.

— Allows vou to conveniently carry your
Computer and all its accessories.

—  Its distinctive color identities vou as the
owner of a very uniqgue, general aviation
pilot aid.

—  Provides a built-in power supply/battery
charger that frees your other chargers for
use at other locations.




Page 3

PARTS LIST

Unpackthe kit and check each part against the follow-
ing list. The key numbers correspond to the numbers
on the ““Parts Pictorial” (Illustration Booklet, Page 1).
Return any part that is packed in an individual en-
velope, with the part number on it, to its envelope
atter you identify it until that part is called for in a

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

D\L#E Hardware

C1  250-381 5 6-32 x 3/8" black screw
C2 250-155 4 #6 % 3/8" black shest
metal scraw
C3  252-3 3 B-32 nut
C4d 254-1 4 #6 lockwasher
5 2591 1 #6 solder lug
CB 266-929 2 Plastic nut

Solder

step.
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No ) Comp. No. | No. Part No. Comp. No.
ELECTRICAL PARTS MISCELLANEOUS
A1 W1-120-12 1 120 0 (brown-red-brown) R1 D1UL73-156 ¢ Foam Tape
1/4-watt, 5% rasistor D2 75-24 1 Small strain relief
A2 (A 3.53-5 1 20 i1 S5-walt, 5% resistor H2 DAC, 75-71 1 Large strain relief
A3 WL 57-65 4  1N4002 diode D1, D2 deﬁ:?'&?ﬂﬂ 1  Fish paper
D3, D4 D5 (NB8-23 1 Line cord
Ag C412-511 1 LED (light-emitiing-dicde)  LED 1 D6 AL 59-5? 60" DC cable
A5 (A 418-29 4  Nickel-cadmium batisry m‘«345~4 8 Sleeving
- ('O cell oMgs-833 1 Carrying case
A6 & 54-951 1 Transformer T £14M204-2307 1 Battery bracket
E2 (M 205-1746-1 1 Cover plate
E3(MN205-1755-1 1  Divider plate
HARDWARE E4 LKEM-HE 1 Battery holder
| ES (A 250-88 1 Grommet
NOTE: The hardware may be in more than one packel. Open EE&EEG-Q& T T o e,
all the hardware packets according to their size before you E?Lf-..aﬁ-q-a >  Cabie hgi . g
check the hardware, Dﬂ’k " 3 R
EB 431-5 T 4-lug terminal strip
Hardware is shown actual size. To identify a piece of EQ P431-43 1 S-ug terminal strip
hardware, place it over the illustration. E10/\490-5 ! Nut starter
5897-2el 1 Pars Order Farm
(A a4 Hardware 11 380-1414 1 Label =&t
| 391-34 1 Blue and while |label
Bl  250-391 6 4-40 = 516" black screw 1 Assembly Manual (See front
B2  252-2 g 4-40 nut cover for part number. )
B3  254-8 &  #4 lockwasher



Page 4

4-40 x5/16"
BLACK SCEEW

FISH PAPRER MAKE FLU>R

‘ﬁ?xlfﬂ” HERE

PICTORIAL 1

Refer to Pictorial 1 for the following steps. (%1 Culthered wireto 3-1/2" as shown. and remove

1/4" of insulation from Lthe wire end.
NOTE: Use the plastic nut starter supplied with this

kit to hold and start 6-32 and 4-40 nuts on screws. (») Cut the black wire to 1-1/4" and remove 1/4" of

insulation from the wire end.
(%) Mount the battery holder to the battery bracket | 1 | |
i sothe endsare flush asshown. Be sure the wires (%) Set the assembly aside temporarily.
are positioned as shown. Use four 4-40 X 5/16"

black screws, four #4 lockwashers, and four
4-40 nuts.

(%) Refer to Detail 1A and cut a notch in the fish
paper as shown. Then remove the protective
paper backing and apply the fish paper {o the
assembly. Be sure the indicated edge of the fish
paper is flush with the edge of the bracket as
shown.

R e e e e e T e e - e
T e e e e T Y
o e e e g ey, e v o ; 4
e S o el DA PET
R B T A T & :
.'.'- '-. - ll'-.-
'I'_.-.'I_'- i, _.'.I'I_-I-l

NQOTE: When you prepare a wire end, as in the nex!
step, twist together the bare strands and melt a small _
amount of solder on the wire end to hold the strands Detail 1A
together.
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@rj-ﬂ MU
eb#ﬁ LOCKWASHER

iﬂ&ﬂ l 4-LUG

TERMINAL
STRI1P

@l@#ﬁ LOCKWASHER

UNPAINTED
>1BE

Detail 2A

h-32 £ 3/8
BLAEK STREW

Refer to Pictorial 2 (1llustration Booeklet, Page 2) for h=32 x 3/8"

the tollowing steps. BLACK
SCREW
(M RefertoDetail ZA and mount a #6 solder lug to
~ the cover plate at C. Use a 6-32 x 3/8" black
screw and a 6-32 nut. Posilion the solder lug as Detail 2C
shown,
(X) Refer to Detail 2B and prepare the transformer (> )] T1: Mount the transformer as follows:
leads as shown. Measure them from where they |
come out of the (ransformer. Remove 1/4" of @ Tlse a 6-32 x 3/8" black screw, two #6
insulation from the lead ends. lockwashers, a 3-lug terminal strip, and =

6-32 nut at hole E a8 shawn. See Detail 2C.

® [nasimilar manner, use a 65-32 x 3/8" black
screw, two #6 lockwashers, a 4-lug terminal
strip, and a 6-32 nut at hole A.

( X} Refer to Detail 2D (Tllustration Booklet, Page 2]
and prepare the end of Lhe DC cable as shown.

(/] Refer to Detail 2E (Tlustration Booklet, Page 2
and install the DC cable at B with a small strain
relief.

( X) RefertoDetail 2F and prepare theend of the line
cord as shown.

(%) In the same manner as before, install the line
| card at D with a large strainreliel, However, this
strain relief must be rotated 90° (1/4 turn) before

vou Insert it.

Detail 2B

O A .-lr.f:l 34 1 (INCHES a 3 4 5 & T
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. 5/8" SLEEVING

Detail 3A

Refer to Pictorial 3 (lllustration Booklet, Page 3) for
the following steps.

In the following four steps, vou will mount 1N4002
diodes [57-65) to terminal strip A. When yvou mount a
diode:

e RBesuretopositionitsbanded end as shown.
e Besuretoposition it on the transformer side

of the terminal strip, and do not let its leads
touch other diode leads or metal objects.

NOTE: In the following steps, (N8) means not to sol-
der because other wires will be added later. (S-) with a
number. such as (S-3) means to solder the connection.
The number following the “S" tells how many wires

are at the connection.

Refer to Detail 3A for the next four steps.

() D1: Connect the lead at the banded end to lug 3

i\

(NS). Connect the other lead to lug 2 (NS).

NOTE: In the following steps when you are instructed

to use sleeving, cut the sleeving to the proper length

and install it on the indicated diode lead.

LINCHES) 2 3
1/8 =Svya | 5/8 _ 176

0
In

1 [GWYy & | i & (e T 3]

FEATEIIITS

(] D2:Use a 3/8” length of sleeving on each lead.
Cannect the lead at the banded end to lug 4
(NS). Connect the other lead to lug 2 [NS).

([ ) D4: Use a 5/8" length of sleeving on each lead.
Connect the lead at the banded end to lug 1
(NS). Connect the other lead to lug 4 [NS).

( ) D3:Usea3/8" length of sleeving on each lead.
Connect the lead at the banded end to lug 1
(NS). Connect the other lead to lug 3 [NS).

() Connect either red transformer lead to terminal
strip A lug 3 [5-3).

() Connect the remaining red transformer lead to
terminal strip A lug 4 (S-3). Then position the
two wires neatly down near the cover plate.

() Connecl the center wire of cable B to terminal
strip A lug 2 (NS).

() Connect the remaining long wire of cable B to
terminal strip E lug 1 (NS).

In some of the following steps. you will be instructed
to “make mechanieally secure connections.” To da
this, insert and wrap the wire end around the lug;
then crimp the wire to the lug. See inset drawing #1.

) Connect the green wire of line cord I to solder
lug C (S-1). Make a mechanically secure con-
nection.

[ ) Refer to inset drawing #2 and identify the rib-
bed wire of the line cord. Connect this wire to
terminal strip E lug 2 (NS). Make a mechani-
cally secure connection,

([ | Connect the remaining line cord wire to termi-
nal strip E lug 3 (NS). Make a mechanically
secure connection.

( ) Connect either black transformer lead to termi-
nal sirip E lug 2 (8-2). Make a mechanically
sgecure connection.

[ ) Connect the remaining black transtormer lead
to terminal strip E lug 3 (S-2). Make a mechani-
cally secure connection.
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Detail 3B . -
SOLDER ” CHT TD L2

FLATA”

Refer to Detail 3B for the following steps.

[ ) LED1: Cut the lead farthest from the fiat of the
LED (#412-611) to 1/2".

( ] R1: Cut both leads of the 120 ). 1/4-watt
(brown-red-brown| resistor to 1/2".

W L
..qli‘-:' -l-rl||.."_,I.--n.-Il--lulII|
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) Connect either lead of the prepared resistor to
the shorter lead of the LED ($-1). Use a small
amaount of solder,

) Cutab5/8"length of sleeving and slide it overthe
resistor LED combination.

] RefertoDetail 3C and install the LEDas follows:

1. Installthe grommel inthe cover plateat LED
1.

2. Push the LED into the grommet. Be sure the
120 {2 resistor is positioned as shown, The

LED should protrude out the front approxi-
mately 1/8".

3. Slide the retaining ring down over the
grommel.

RETAINING
RING

Detail 3C
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374"

SLEEVING I.[I

Detail 3D

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

( ) Cuta3/4"length of sleeving and slide it over the () RefertoDetail 4A and install two plastic nuts in
free end of the LED. the divider plate,

() R2:Wrap the free leads of the resistor and LED ( ] Mount the divider plate to the cover plate with

around the leads of the 200), 5-watt resistor. tWD. 6-02' "X 3/8" hlaﬂl_;_s.urews. Do not over-
Solder the connections and cut off the excess tighten the screws. Position the divider plate as
lead lengths as shown. Do not cut the leads of shown.

thE. 206 mstaon, () Position the battery holder assembly near ter-

minal strip A and t its wires:
( ) Cuttwo 3/4" lengths of sleeving and slide them SHIaL AR A Gpiast o L

over the leads of the 20 {} resistor. Black wire to terminal strip A lug 2 (S-4).

() Connect the lead of the 20 () resistor that also
hasthe 120() resistor cennected to it toterminal
strip A lug 1 (S-3). (Do not bend the LED leads
too much; they could break.)

Red wire to terminal strip E lug 1 (S-3).

PLASTIC NUT

[ ) Connect the other resistor lead to terminal strip

E lug 1 (NS). Position the 20 () resistor up |
against the transformer. |
( ) Referagain to Detail 3A and recheck the diodes -
: s DIVIDER
to be sure their bands are positioned properly
and their leads are not touching together.

III

Detail 4A

O % % 3, 1 (INCHES) 2 3 3 % G I
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TTEET HOLDER
ASSEMBLY

L —
UL IBss LockwasHER

|

DIVIDER
PLATE

COVER PLATE

9 440 5/16"
RLACK SCREW

) PICTORIAL 4

b=32 x 3B BLACK
SCREW

i

(1 Mount the battery holder assembly to the cover
plate as shown. Use two 4-40 X 5/18" black
screws, two #4 lockwashers, and two 4-40 nuts.
Carefully, bend terminal strip A toward the
transtormer slightly if necessary.

() Refer to Detail 4B and install the four batteries
into the battery holder.

This completes the wiring of your kit. Check to see
that all connections are soldered and that none of the

fine wires are touching any other lug or the trans-
former.

Detail 4B
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INITIAL TESTS

If vou have an chmmeter, perform the following four
steps. If vou do not have an ochmmeter, disregard the
four sleps.

Refer to Pictorial 5 for the following steps.

() Set vour chmmeter on the Rx 10 scale.

( ) Connecttheohmmeter commoen (negative) lead
losolder lug C. Then louch the other lead to first
lug 2 and then lug 3 of terminal strip E. The
indications should be infinity. If not, recheck
the wiring.

[ ) Connect the ohmmeier commaon lead (o termi-

nal strip Elug 2 and the other lead to Iug 3 of the
terminal strip. The indication should be from
100 to 300 ohms. If not, recheck the wiring.

VA

OHMMETER

( )} Disconnect the olhmimeter and sel il aside.

NOTE: If yvou do not obtain the proper results in the
next step, immediately, unplug the line cord and pro-
ceed to “In Case Of Difliculty’ on Paege 13.

WARNING: When the line cord is connected to an AC

oullel, line voliage is present al terminal sirip E lugs
2 and 3. Be careful thal vou do not contact this vaol-

tage or an electrical shock will result, See Pictorial 5.

([ ) Plug the line cord into an AC outlet. LED1
should light.

(] Unplug the line cord.

Proceed to ""Final Assembly.”

HIGH VOLTAGE
z AREA

PICTORIAL 5

O 4 14 =7 y (INCHES] 2 3
178 o8 5/8 T/B

QO 5 1 (W) 2 3 a e - E -

14 11 17 15 g | 15 16 1F
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FINAL ASSEMBLY

Refer to Pictorial 6 (Illustration Booklet, Page 3] for
the following steps.

(| Reter to Detail 6A, remave the protective back-
ing from the blue and white label, and press the
label into position as shown. Always mention
the numbers on this label in any communica-

tions yvou have with the Heath Company about

this kit.

([ | Remove any loose shavings [rom inside the
cabinel cutouts.

[ ) Againrefer toDetail 8A, slide the assembly into
the cabinet, and secure it in place with four #6
x 3/8" black sheet metal screws. Be sure that no
wires are pinched under the cover plate and do
not overtighten the screws.

Detail 6A

-BLUE Al
HITE LABRE]

[ )] Remove the protective backing from the foam
tape and pressthetape into place at G as shown.
Be sure it is centered in the mounting area.

( ] Remove the power label from the label set and
inslall it in the cabinet lop as shown.,

() Refertotheinset drawing and install the model
label on the outside of the cabinet top.

This completes the assembly of vour kit.
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OPERATION

Your carrying case was designed to hold your ® Use the cable holders as shown in the inget
computer and its accessories as shown in Pictorial 7. drawing in Pictorial 7. You may also wish to
| use rubber bands to hold the line cord and

® Thesunshield is held in place by pushing it other cables,

down over the foam tape.
® The "AA" cells in vour Computer are not

® The pocket in the top is for the Computer charged during operation from the Carrying
Operation Guide. (ase.

® When you are charging vour carrying case ® The charging circuil is not to be used to
batteries, do not have your Computer con- charge any cells except the “C" cells in the
nected to the DC cable. Carrying Case.

® LED1 indicales when batteries are being
charged. It is a power indicator and is al-
ways on whenever the line cord is plugged
111.

L

/7

o SUNSHIELG

I~~~

= i i

i T - . : I I--. T
C CHARGER ™ S e
g _ &0 CHARGER ==
=N —— =,

R
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IN CASE OF DIFFICULTY

The following paragraphs deal with the types of dif-
ficulties that may show up right after the kit is assem-
bled, before vou can put it into operation. These dif-
ficulties are most likely to be caused by assembly
errors or faulty soldering.

The following checks will help you locate any error of
this type that might have been made.

1. Recheck the wiring, Trace each lead in colored
pencil on the Pictorial as it is checked. It is
frequently helpful lo have a friend check your
work. Someone whao is not familiar with the unit
mav notice something consistently overlooked
by the builder.

2. About 90% of the kits that are returned for re-
pair, do not lunction properly due to poor con-

nections and soldering. Theretore, many trou-
bles can be eliminated by reheating all connec-
tions to make sure that they are soldered.

3. Check for bits of solder. wire ends, or other
foreign matter which mav be lodged in the wir-
Ing.

NOTE: In an extreme case where vou are unable to
resnlve a difficulty, refer Lo the “Customer Service”
information inside the back cover of the Manual. Your
Warranty is inside the front cover.

WARNING: When the line cord is connected to an AC
outlel, live veltage is present af terminal strip E lugs
2 and 3. Be careful that you do not contact this vol-
tage or an electrical shock will result. See Pictorial 5.

Troubleshooting Chart

LED1 does not light.

Check the AC outlet. Plug a lamp into it to be sure it is OK.

Recheck the diodes for the correct pasitions of the banded
ends.

Recheck the transformer wirng.

Check the battery connections and their installation.
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SPECIFICATIONS

Aot INR0 . 0l boble SO SRR PR O] . Approximately six hours with the Computer’s dis-
play lit.
UREPRE TRV .. cow sarsiestotbinBun didinweaamens 15 hours from no charge to full charge.
FoWer EOnBUIPHON  « «w vvvsvms svmmeiss oo i Approximately four watts. 100-135 volts, 50-60 Hz.
DHNENEIONS 4 soasmi i iiaim e i 12-1/4" W x 8" D x 3-1/8" H
Wimeht s nim b el T L L o s in Empty: 3 Lbs.
Full: 4 Lbs.

S s T o e e e e e ——

The Heath Company reserves the right to discontinue
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 while you read the following
information.

When the line cord is connecled to an AC outlet,
transformer T1 steps down the line voltage. Diodes
D1 through D4 rectify the current and resistor R2
limits this current to approximately 200 milliam-

SCHEMATIC OF THE
HEATHKIT*

CARRYING CASE
MODEL OCA-1401-1

peres. Resistor R1 and LED1 sense current flowing
and, therefore, LED1 indicates when batteries are
charging.

When the Computer is plugged into the Carrying Case
cable, the batteries in the Computer are disabled and
the carrying case batteries power the Computer,

Lk K
F

STRIPED LEAD N
(NO CONNECTION)

F

¢

=
I

—— 4 C'CELLS
— NICD







CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
piacements 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 paris 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.

® [ate of purchase.

® | ocation purchased or invoice number,

* Nature of the defect.

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

Mail letters to:  Heath Company

Benton Harbor

MI 48022

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 cournter” replacement parts
are avzliable from the Heath Electronic Centers listed in your
catalog. Be sure 1o 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 aboul 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 swilch 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 Iraffic is lightest al midweek — please bs
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 accepled 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 prafer to ship your kit to the factory, attach a |etter
conlaining the following information directly 1o the unit:

® Your name and address.

® Dale of purchase and invoice number.

e 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 notinclude the kit Manual,) Place the equipmenl In a strong
carton with at least THREE INCHES ofresilient 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 waighs 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 al least two sides. He-
member, the carrier will not accept liability for shipping dam-
age if the unit isinsufficiently packed. Ship by prepaid express.
United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022



e o | e . A L ARSI L S e | e ol i
i et i s S g ) | e e m iy ot S B — mort i B A e T R Fim e % T - —
_ - i e * e L ot = ; P L . I..:.'..'.. . A : . 1, A L e 1T : _ iy
—— e S e R e e - e T e & A e s e it %E%%ﬁ%w e Bt o i

FE NN e x S 5 LR 8| LS '-'-" 1

Bk if || e L 1 i i il I ﬁ_. | | iiie |
nn :E.lll;l 1 : |:: u o -_.-_I. :- B n :'E '55' e . i ':' - # L EE_EE - :-:I et 8 " " _:E_:_E.:$ A 1 . :::. : .:;F_ :l:l: 1 ::: :' :':':' ; :5_...:5_ | II |-|'-|:r o '|'l'| : e : u_mm :; e
B . ‘w'a i . Wy e 3 H . : -:III-.I-:':I: 3 . e : " 1 r @"ﬁ = g % . I:I L P R N e
- e B e e W ) ) A : : pA N Gl e L) ALY e AN e e ni=F _ o ety i
e e R L L et : e R A e --*E":' L e e et iR e e G i e e et e e et e
. L } |:|'|-.'|': e . : = .|.: i - 'ﬁ im A |:. ||:. | f . :' — e %'ﬁ% 21 = ! ﬁ%ﬁ :-:-I . s " i o
=2, ﬁi..'i 8 : : b L e : R i in) s -:ﬁ i’ § e A g L e et e i A L R LS i Bl
J s et o . CuC e e R 1 o 1) A e o e e A e SN LY ""'_!:"" ".'::! . T -!"'!'T: : . i o8 1A e S 2
o e ¥t i e s _ "ﬁ. = : i o ' e e sl 4_,% o = i f;
oo mmdallc *,E — n -:-f} T . ; T . e L, ¢ g L } : pgen AN 4= L L : L ' : p
AR Sl iyl e o Sl n e e e B e e —— el nACAy AL e
: .. . : 1 - .|. I.I : o -ﬁ' ¥ -&- u: n '% i ::: L % -ﬁ' s |_..-&. ﬂ a1l ::: - = :_- 2 L .
i .. ' o 'ﬂ ia s B @:ﬁ--ﬂ:ﬂ'ﬂ' s mma 'ﬁ . e Dty ) T E ' B P EE e .

e s L e SRR S

|| |

' ) - "o
B

| |

AR : e :*--r:a:*-c::: L e e A et R e e iy e e
e T e | e e bt aa“,;:.ﬁ;..”..,

5 -, i - g el s _ e : ! 5 nin L3, o ay ey : ey sl oy
& e ' et a o vl il + e A T =] L T
- 'EH?'E:::':'“I':': e e o S A e e i AR e A e

1 |:|:|

. L Al ] . e bl B —1= ; IR e g W e e e b . . bl i R S - S e e e ey vy
S, e Sl L e e A VA e S S e et S e e Sl Ao e % e g B Ao e e e L et
o SLL ! : N i E e THE Rk " : W ||:|.: i i@ B B T r . i 1) e : " L _._.. |
: e L e = ) e L : i e b s et e e : e AR ) T A - ] e e A . e e A
B " ur c E B .lll:;ll ﬂ':E:-:';:' ';-:. '_:_:_: i _.__.:: ;._llEIIE:I:I;:ﬁI";:‘ L --::-r P _':__'ﬁ - . o_m_i | qﬁl::lﬁ'- .:. Py ¥ = e mE_m r: :':': '. E : o im :|||E |::| 'l':l ;IJll' '_ " T o m ':'::"l'- o o i H_i Fs.ll}:lll
ey - L ' bty = B - o i ' = i e S R N e i . - _
T, k) . e T i S e s L P e i e ST i el pE i
< e e e . A et 2 R e L R S e e e e
- ot - i e} [ e e T T S L t e —gam e s S on s L ST . i
T e S I e e S w-uﬂw%ﬁﬁ# R e B e e e < R Sl e ST R R
A i |:|| LAk e | Wi & :. |'|“||-||:| . Bilh i ) T |l 'l'l Ty |'|'| '%

3
R

2 .

o o B e - : . e .

o o o e B s e 4 ¢ﬁ?ﬁ$& B i i o A e et s
o @' 1 m Y .:. L ._:E-ﬁ. ¥ il || 1 . | Lk s . : i_ _g Ll |
= s ::1" e s _ i s e et 8 - . . _ re— R e

e
R :
=
sea e
i
=
o=
e
2
i

i
e

e
i Bt
-

i
ﬁ-

i

H
i

i LER i o A b e L 1 '. itk e , i ms Lidl : .
N 5, B e s, e e SRR .5 - G- ; - R ) - g W A - e
T s B At e . ﬁ+#ﬁ ' e A : e : : : et : w#w?? ?ﬂ' e w1 e = AL P,
e s F e
e

.::-::r
==
=
=
u_
A
In
e
RS

e 1ﬂii3~“}#ﬁf o e A e N w@ﬁi S , et i o A e L 3 'H}ﬁﬂﬁq . e B e e 0

=
e
=

e e e e T R as— N : " i ' B s ==t =
- A— e e e e, - i}, :5 i ":'E E'ﬁ ?-'{':f: Ll = e e i D - e ? il E e e A e e e e
R - S, e 2 AN AMAA ! = A A R Y : . : - SR : o e L -
= '__':_:_ . ;glll.__l_.l. In . E":: 0 $|' - R .'_'_'_:__ __: = A ) III5I'"$"55 '__. E_:_'_ L e .: o nm |::| i L e o = e El_ |E|E:'5l L] " o :_l i j': _'_'. :__I"__-._: 1. o w E. :.'. -
. e 'ﬂ i ' ...... vy - ﬁ L 'ﬁ' L ﬁ i LRLLLALL -y 1 = e L e . @'@ ! = |_|:'.' LLR AL
e " Kl i, S i LA : R . AL = I ALAMIREL L1 T . Ll et s, i o AL L b
|:': o 2 . Illl;ll:l::El:ll'l'l'l" ':_.: : e = :I u I:IIIEEI::I'g ;III:I = "."l'l":";-:;:l:".'k Ek s : . _;ll.l..E:lll Em o | ' o |_:::::_ e " - s EII I""I‘.I:::.:"IE '55'
x e e oy e 4 ' o _ . e . o | Y L LR LR L o i
= i - I e R rd A ! AL RN : 'ﬁ'ﬁ"ﬁﬂ' = LR e 5 ) : : i e : |
e b T bt : A e R 4 :E'H-':" e e : i 3::5:':': e A N i e e e e e gt ¥ "-*'-’:"'1"3 i “k"'
e £ _ S,
s

B
i o

::
R

0 _..:l:'l':ﬁ:i:i- 'ﬁ' ﬂ:ﬁ i i -IJII-.-
=

= E R gz% A
o C——— setns | 5 A S G

G

"

=
W
{ |
1
R
I:I

| |

| |
==
o=
=

SmEmEe=

et
EE
oo
|

.

1
-,:-
-':-.
---
et

a
:I
u

|
-£=¢
-E

e e = b R L

e

5

2o

=

=

i
e s
e S

i

e
5
2
e
£

|
"
M

A e o : i i

oo B o ’ e i o o e L e Y Lt -y e v | e 2 |
i e e LA prr i g Al b et et B — S AARE -' i s LBk e A N e A AR e 2 e O A ! s e
R A L 1 et e et S B s g J'Hﬁ'“ e e B e e e R e e L A o e Py i 3" o
i |:. B 'ﬁ' ':'ﬁ. 35 ] L --:.-.--:I. . " .-:_'-. 1 - - : Ly i : P === § iR _:._ il | .:.. i = B = ! -.I:-I.:-::.I Ty - ¥ . : : | i _.:ll (1L Ll '&3‘ '%. I
R B ' _ _ e N R : ' A8 S At 2= SR :_.:."""
- _' . . 18 |:||:. e I:B:E..:-:E:-.f _ﬁ. 5 1w I||E:|::| lk':;l‘:'l'li aF |E|...:$:Eu$¥|:;::l:ll'lkill 11 B | 1
B, #qﬁ N LRRAE L s 4 4 '-E'E'.? _ i By E s
S e~ oma B A L R . SALN - = AL AL AL LY o s L R e
S S el e - e e e e mam i Al : 1 s A e L B e e e
- M - .. . §E L s .-" . - " k ﬁ.ﬁﬁ?-ﬁ- } e " = = e " ..'.I . -:ﬁ:%:--%.
; A e e . e _ A A . e ke = s, e
et = S0 i e e e S i i e e it e : : iR
et e : i | WAL i e Bk e 2 5
e ! : : s e SRt O ; . e b L ; = o Loy
R e . Pt Y —ry e S R =yt A S s S —— R e e AP, sy :

u ' @"%: g R i 1] |..|'| i L ég ?'@@' ;. a5 ¥ o '3!-:!:!:"% - i | i .
i) i = =i} e e P e o i it A S i e & LI Lerae el
o - et e e R, SR S e e EA Y B e e L s Rl :

: o B o e P, ot —— s S i A A j . =
: i i | i - i e I S - e i o Al i ) b g g . e i
_E_E I; IEIII |: n . "._.ll -ﬁ_ 5 B _:II ||:l:;|::| |'|': " 5 - _ﬁ'ﬁ- T Il:ll;::;l'lal:l n |_'_ = A .'.:".ﬂ-.'-ﬁ. : i ;E I|: ':'l R EhT = nm :l:l::i:'i:' ?‘55':3; :: . o = i e |_|_.:;.:|:|| |E|E-'|-| -:'-' | .: ._:_. A .

10 ! e == Lo . i : R L s ; A SRR [ e | - s LAY 0L ST o e ; 0 . e
IE: E:... -I ", '5-.:?' - .:5l . }{KE ;: - -:‘ﬁ.::ﬁ-# um B |: E %ﬁ.% -::... B I .-::" - " um .. i g _:F;I-E . i.é - |: |E - e -

e b= o o G e et e A S T et R e S e e -

- ! " e s - e : pi W ! . i va - =

e ; S R T : = L e i (R e i L w - L 2 R
l.'ll: ey ||:;:§l :k:l:-:. u . 5 ™" - e I-l:l:l:ll l:ll:ll:ll :.l-': " :.: EEN | = -.E-J.- I:II;III:I Il"-l'l_'_' b " II:IE E"s"lu '_ e - -:-{_:E:il::l::;:lg 'lk' = = ﬂ-_.'.:._l 1 1 m mN ' A
i i ||:- %ﬁ' in [ : 5§ "?:-.ﬁ' @' 10 i W OEIn g l::l:l:!-'ﬁ ] - . .:_ . . o E ey |||'|:::!:ﬂ.::ﬂ':.':':'$'
. A L i i a_imca m it ik R Ea - ol - )RR - A SR ) G
R e Je e L I '5:5?' e Pl : - e : e : A e = Ay R S S S R e {r <
1§ . Ll e @'ﬁ. . . . ' " = ST L |':':l::-.:l:ﬂ'$ i B Lk LR LRl E'; e o i ':' T - - '@ '&‘%ﬂé - = ._.: L) I| r |'|| e
et L 22 e N O S S i . o e o o A A SR e e e e ey b e e SR s ey i
ey ""'E'! ) e nn i : ---E-'-'-:" e S e | S A ‘ e b g A, s 'F-!'!'_! e s b L e e AL A e e 4"@'? ""':';';:'!E.':".- !
L pbd | R P L et g1 808 e : e et Qe ﬁ. - S = S =
ey : i ML L, . e Ay R e 1 o 1 e i lin & A3 LY, o e A - L
- el el S e ettt ':""E':'“ i = M R e a1 e o S e e e e o e D e i S ey :
Ll ':' Vi) '.l W' L] % @' B : .|::|.' = ﬁ ; - a ! ﬁ e &.ﬁﬁ:ﬁﬂﬁ'_ | ! o : 2y 8 | - #'ﬁ. '?ﬂ"ﬁ' . p = & 1 _'.. x "
M : = =48 " i SARAEE 8 e N ), et = La e ¥ L L T Ay S g AR L2 =
o A e e = e L e e DI e e 8 e SN S e ot S T e
s e - - - e T A - et ot e
A R S H T L A S . e RN R v B e LA R e i e s T G Ll st e = '

s— e e : - e e e ook L eeneee e e s R el i 'E E:'? e e e o el o

s 5 o : _ N s . . _ L s S @ﬁﬂfg _ g S é 5-’:-5? el e mp o e E'ﬁ%ﬁ? i M . .@-@:Eﬁ:i g R,

SRR ' sl | A A z e s iyl 8,4 S B S g i pag e o :'._.'.':"'": Ay ’ SR _ o [

W 'ﬁ_ 5.:.: |:|:§||:| ||:|:|E 5 3 o :% :'_ o BgAgh Il? 'Il:l :...:I-III i oy | |# . i. = ' ﬁ E & :l:::l:l 1 e lll"l'-r:'l::'::'.g ﬂ- i " i Ell.al-l.l..ll:l:li:-kl |'|.‘_ it B n oA _.lll.l:.._.ﬂlﬁa:al_ l::IE:.I:II 5 | . i .:_ re :_ = = i N g 5:“-' |

= ﬂ-'@ R wﬁ == 18 Y A A : .;-E;.Eg; E-@ L e (e ena i . R y s - : _g-&:g-@w i = (i i
L i il " LIETLERIEL LR LY il 1 1 1R iE W i ' e 1 1 ; ; s i ||| i . _:::a W e, | 1 u -4
__?E At o :-: B 1 :III:I e |'|'-k'| | . ﬁ e et :_:_:;_; 5:;::: L e ! "5:' ' ._: __' '. .-."""_-:- F :._l i m i I:I:I:I l::l': _.;- - :;IEI. .ﬁIE:I:III:I:III""I':' | _' - = W _::E_;:_ _:i_l_E-.llal R e r'. _: %_"__:.-E- = = 1 EE it :|||E'-'|'|
! @' 'ﬁ' Y ;. '@ BN i | = e
[ l::l :::I:;:: :|:||E|- . :_: = ﬁ-. :i _E: E s |: :.:|_|E :| :':':'-E-k'. e '_ po ?-.é A l::l:;ll:l .qIE::-I- " :_ A i ;III:I 18 1 ﬁ"i' |_ 'E_EE":_. 1 uu l.:l |E 5- I H " o
e Al . S e e e e i : e S el e AT, o e o _ :

= : o e s G b A N e - e L G . Lohlk 5 e

e s e s e w E e o e e S Rt B P R o e ool e o A ool e SR - : e Tl

£ei e o e e e i, e e o RIS e ke M et e = . ol =

e ey et e ) ey, R " ety i S s aem A e e e ot e P eyl o e e

A e i =S R =2 e e : o e A !':I:k.'ﬁ:ﬁ il et i SRR e S i s
e A : e e i ol g — e P b —, R e e _ A4 e R
- e o e S acm i : i L o _ S S S e - S J
':' o i = i l::|_.;|| " e :- = '::.:::':fh-:: %. - IR L |':|'$| ﬁ 3 - 5 e ;I | -:': ﬂ o o | a |_. al_ ._E._ E ||:| |':" |: - w = E: :E 1 .:._l i u '_:'_:_-*é-_ %%EE%
e = = E 1 v T :II :I ':iﬁ'!:% w 1 - '%. . :-I FL o , ! ] L a R | i B
: 2 i et S MR X = 2 . ; : i | - o ERR = A - i ! e = p e =
o ':"' -|-|- ww __-__'-ﬁ | :.I 2 :kﬂll -‘-'-_-'i'- oy e '||EI|:E'-|'|-"' ' =r's '-_:-"-'-_:: -:-"-'-_:: o l-.-l:ll Il:lll:l et 8 . i .:.i .-F.-_IF;II:'I e . hes o g e l:l'lk :k " L 5
= ] '&‘@' L RHRN AR '%::l:l:"% . : L ::I L1 -::ﬁ::.'% m_i " '?':'ﬁ' = @'ﬁ@' B n ﬁ
e .} | . - i e : 1 a'r o5 e | e ey e - . R ol
e |E--- ' i_ . - ﬁ R E_am_ . :II Tt :-' |;|:':' ;E . "l .ﬁ'_:::'_:::- n G _l,:l:;|¢| i’ ' . . .- o - _|5 E:IIII l'l'; e “ﬁﬁ e II-I: mm e = " . Ewﬂﬁ " Fl' El_ e e wE L= =%
i o AR . e : . Ay o el . R o, o ' e gt .
et }. — ) Vb f : - o G5 L : AL - it Ao o, A, ; b LKL
R e e e o R e T s R e e e e 0 e = i G e e 2
- .'k':'.Ik Caua) - i : L Ay ’ e i : ?'E E axy i e . A e B : = .EI::-EF.J.-'. ! - .
" g sl Wm gt ity Ve p A i b A i i - s el n o | o - L e
e m e O e e - g8 o e e oy e o W el B A e e A . e S - e M At o
'@ ?ﬁ . i s Ty ﬁ '&' T Ll A 5 -ﬁ.%}ﬁ% - \ | i THMEE x |:...'| :.I '@ T i
i y R : i S Jnst ] L A : S : e e
= F e i II:IE |E : . u oy Y e m lf iy :._l. ||: 1 ;E o ﬁ II; "l_:'. o ﬁ :l._l. ;II:II |E ey . " b -._..E _'_'_. = T I:IIIE :::: e £ Y " H.I:IE:EI:IE:I |:||:| ﬁ - a-...-. = _':':. . EEE nm Em _E wu
5 A e . . ' LRI @' - . - e y :l:ﬂﬁ":'% LR | i & ! il :.‘:!:"ﬁ .' LR LR LL u
oo i s e R BN i i v Lo =—=1 1 e, i G | | ab) e o (= -
i e - e e A ﬁfﬁﬁ . A o e e e R e 3 i e e ﬁ«:’lwuﬁ:’l ﬁ“:i{‘m e e R -%E s M B
S e e e el achur s o P o e e e e e ii%ﬁhiﬁ"“tu . b e S
el R . |'| - '@ ! 1L l| 2 v = E B s T i i 5 T _' = i R
. ' - o Bl | e ok e | sl Ao’ w2 4 = o T A e e N A e =in
o e A e e B, A e e e A e LA e e e e e R e e o A A ot e w0 e e e e e |
LY = | vy et : I Ay | ) | L ree - e
- A, = n Y i et M LS | e - ey R L L IR Ml S ' = P EaEgE Lte, 5 8 W - e at Bk
- s :""'I'B' :‘- —— e o e e g e e e R e Sl et : e G, e A R i A - e R - e e

s _ L, W = G i Lt y e i iy " n 5 s e A e S A i ey B

2= o ol dmd F B ER] 1" o Bt a5 b ) e by EE aZeu s B RSN L o o i e B F e p ey b et B ) ' = o hrmeboma s AL A E )

e il 'EI' -:' "H: e Anea e Al e e SR R e : T o oo e v S o e S e ' : el el

'@ - g —rr ﬁ@"@#'éﬁ. " LE i :'I.- e X | . oy, R ||:|.:|_ | i : ':'__:_::.l:.:.:l:.:.l -.I.: s F = fop o 3 F v Pty :-.I. e —
bt e et = =) e - R gL L B, 1, - s i) U Y e b B : L et s =t B4 =} A Ay e e e : LR S ) st s
S e e :':':::-:k'“_k::; = b A i o et i e _ e e oo e M A et A e ey ey E&L:ﬁ--:- e e o & e T
sl — A b AT : b 5 A —— i o : e P e ;~ - =
:::E -ﬁ' '%. ) . . %ﬁ.:ﬁ: - = | . » 1R IEE F - L :-.- 58 ' - I
" v 5 El_ ﬁ EII:I |'||: |:'.::| : : | = 5B 1 E l:ll"';l:lllt'l'll = _E e :::::I::i: :a . P |E _IJ;I:IBI:I:IIIEI ::"l o = & s - 'r: Ill:l ::l EI"I""E‘ - - -

i e e : St R - . s 4 s e i e o - e
s 3 : nns i = s B ol e bl el T e a1 g gy j Lo Oy =

e e, e i, R (e e

s SR et it e
it &;E i

i
=
B
i

e
i
S
o,
==
o
o

-

"

: i : i - almln aol L
el et . ki v i e 'l b 8 - g . jue e S g - " et - e e
e et e Ao e e M e et el ey B ™ o st WA e mon et o e e A
A = - A ALY = =1 i | gt o 14 11 tm i - om0 o0 e e T —— Sy B e ) ' - . - ' ik e
= A e e R = S : e e i w e S A e i . = e e e e

{ | s -%- - n
e i

I _H | | EEE . _ll_l:lll o l:llll"-.ll |

HEATH COMPANY B BENTON HARBOR, MICHIGA

THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM




