for the

10 MHz,
DUAL-TRACE
OSCILLOSCOPE

Model 10-4550

ASSEMBLY

595-1804-05

g o
g

T

Copyright © 1978
Heath Company
All Rights Reserved

Printed in the Unlted States of Amerlca

HEATH COMPANY
BENTON HARBOR, MICHIGAN 45022



Pagz 2

TABLE OF CONTENTS

INTRODUCTION . . . . . .. . . . 3

UNPACKING INSTRUCTIONS . . . . . . .. . .. 4

ASSEMBLY NOTES . . . . . .. .. ... .. .. 5

LOW VOLTAGE CIRCUIT BOARD

Parts List . . . . . . . e e e e e e 6

Step-by-Step Assembly . . . . . . . . o . 10

HIGH VOLTAGE CIRCUIT BOARD

Parts List . . . . . . o o e e e e e e 15

Step-by-Step Assembly . . . . . .. ... L. 18

VERTICAL CIRCUIT BOARD

Parts List . . . . . . . . . e e e e 24

Step-by-Step Assembly . . . . .. L L oL 29

HORIZONTAL CIRCUIT BOARD

Parts List . . . . . . L L. e 45
EQ

Step-by-Step Assembly

CHASSIS ASSEMBLY

Parts List . . . . . . . . . . . . . 71
Step-by-Step Assembly . . . . .. . L .. L L. 75
Rear Subpanel Assembly . . . . . . . .. . .. 75
Rear Panel Assermbly . . . . . . . . . .. .. 76
Chassis Assembly and Wiring . . . . . . . . .. 76
Front Panel Assembly . . . . . . . . . . ... 82
High Voltage Probe . . . . . . . . .. .. .. 95
INITIALTEST . . . . . . . . o o o v e e o 96
Power Supply Tests . . . . . . . . . . . . ... .. 97
FINAL ASSEMBLY . .~ . . . . .. . ... .. 101
WARRANTY . . . ... .. .. . .. inside front cover

CUSTOMER SERVICE inside rear cover



Page 3

This Oscilloscope is a portable, triggered-sweep, dual-trace,
DC-to-10 MHz, laboratory-grade instrument. Outstanding
features such as the fast vertical rise time, good trace
brightness, and the high input sensitivity make the
Oscilioscope ideal for the wide range of measurements
typically  encountered in  elecironics, development
laboratories, and scientific research. 1n additian, the rugged
construction and dependsble operation make it a versatile
tool for either the hobbyist or the service technician.

Each of the two identical vertical input channels provides a
maximum signal sensitivity of 10 millivolts/centimeter.
Their attenuator networks can be switched through 11
calibrated ranges io set the deflection factor from 10
miltivolts/centimeter 1o 20 volts/centimeter,

Severat modes of signal display are selected by each
- channel's positien control and the Time Base switch. Either
or both channels can be displayed as 2 function of time or as
a function of each other. At slower sweep speeds, the
vertical channel signals are alternately displayed at a 200
kHMz (approximately) rate (chopped mode) so both sighals
appear as a function of the same time base. For faster sweep
speeds, both signals are displayed alternately (glternate
mode} on successive sweeps. During X-Y operation, the
Chammel Y71 (X) circuits provide horizontal (X axis)
deflection and the Channel Y2 (Y} circuits provide vertical
(Y axis) deflection,

Calibrated time-basse ranges from 0.2 seconds/centimeter to
0.2 microsecond/centimeter are readily swiiched in a 1-, 2,
5-step sequence. A control on the Time Base switch provides
variabie sweep speeds between swiich positions. Any sweep
speed can be expanded 5 times when the X5 control is
pulled oui, giving a maximum sweep speed of 40
nanoseconds/centimeter.

The Trigger Select switch and Level controt allow the time
hase to be precisely iriggered at any point along the positive
or negative slope of the trigger signai. Various trigger signals
can be selected. These include a sample of Channel Y1 or
Channel Y2 input signals, an externally applied trigger
signal, ‘or a sample of the line voltage. The Trigger Mode
switch controls the trigger input bandpass. A special TV
position cuts off unwanted high frequency signals. This is
especially useful when you want to trigger on TV vertical
frame signals.

A calibrated 1-volt peak-to-peak sguare wave signal s
provided through a front panei connector, allowing easy
probe compensation, - vertical amplifier * calibration, and
comparison.

Front panel display contrels include Intensity, Focus, and
Vertical and Herizontal position. An additional control,
accessible through the rear panel, adjusts Astigmatism. An
internal switch is used to match the regulatad power supply
to conventional line voltages from 100 volts to 280 volis
AC.

Thus, this Oscilloscope combines the mast desirable features
required for precise measurernent and display, while its
solid-state circuitry provides excelient sensitivity, stability,

and wersatility.
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DO NOT UNPACK YOUR OSCILLOSCOPE PARTS UNTIL
YOU ARE INSTRUCTED TO DO 50.

The Oscilloscope packaging consists of the main carton
which contains a small carton marked Packs #1—#4, and 3
number of containers and loose parts, some of which are
wrapped. These parts will be considered the Final Pack even
though they may not be marked as such. Packs #1 through
#4 are used to assemble the Tour circuit boards, while the
Final Pack is used to assemile the chassis. When you unpack
Packs #1 through #4, you will also remove a number of
parts from the Final Fack. Each assembly section has a Parts
List that relates to a pack. NEVER UNPACK MORE THAN

ONE PACK AT A TIME.

The carton marked Packs #1 — #4 contains the parts for the
cireuit boards and a “Pack index Sheet’” This sheet
identifies the location of each pack in the carton. Do net
unpack the entire carion at one time. Refer to the “Pack
Index Sheet” when the Manual instructs you to locate a

certain pack.

When you check parts, return any part, or group of parts,
that is packaged in a bag or envelope with a part humber 1o
its container after you identify it, and leave it there untii
vou actually use it in a step. This will prevent intermixing of
parts and aid in part identificaticn. Some parts, however,
have been placed in a bag or envelope that is not marked
with the actual part number but is instead marked with a
packaging number that begins with the number “171-"" or
"172-", These numbers are used for packaging purposes only

and do not appear in the Manual Parts Lists. Open each bag
or envelope that is marked with only a “171-" or "172-""
packaging number to identify the parts it contains.

NOTE: Never use a ““171-" or “172-" packaging number if
you must order a replacement part. Use only the part
nurbers tisted in the Manual Parts Lists for this purpose.

Each circuit part in this kit has its own “Circuit Component
Number” {(R2, C4, 8W1, eic.). This is a specific number for
only that one part, The purpose of this number is to help
you easily identify the same part in each section of the
Manual, These numbers will appear:

Ir the Parts Lists;

— At the beginning of each step where a component is
installed;

in some iliustrations;
— In the sections of the Operation Manual.

Save all packaging matsrial until all parts have been located
and/or until you have finished the assembly of the

Oscitloscope.
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ASSEMBLY NOTES

Before you start to assemble this kit, be sure you have read the
wiring and soldering information in the “Kit Builders Guide.”

Due to the small foil area around the circuit board holes and
the small areas between foils, it will be necessary to use the
utmost care to prevent sclder bridges between adjacent foil
areas. Use only a minimum amount of solder, and do not
heat components excessively with the soldering iron. Dicdes,
transistors, etc., can be damaged i subjected to excessive
amounts of heat, Use no larger than a 25-watt soldering iron
with a small tip. Allow it to reach operating temperature,
and then apply it only long enough to make a good solder
connection.

Resistors will be called out by their resistance value in §,
kS2, or ME2, and color code.

Capacitors will be called out by the capacitance value (in pF
or uF} and type {ceramic, mica, electrolytic, ete.),

A separate “lllustration Booklet” contains nuenberad
illustrations (Pictorials, Details, ete.) that are too large for
the  Assembly Manual. The step-by-step  assembly
instructions will direct you to the proper iliustration in the
Booklet. After you have completed the assembly of vour
kit, place the “lllustration Booklet” with the Manual and
save them for fuiure reference. '
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FARTS LIST

Urpack the pack marked #1 and check each part against the
follewing list. Make a check ('1/)' in the space provided as
you identify each part. The key numbers correspond o the

numbers on the Parts Pictorials (in the “{llustration
Bookiet"),

KEY aTy. DESCRIFTION HEATH
Ne. . e Part Mo.
RESISTORS

NOTE: The following resistors have a tolerance of S% uniess
they are listed otherwise, 5% is indicated by a fourth color
band of goid, while 10% is indicated by a silver band.

1/4-Watt

Af () 2 100 2, 10% (brown 6-101-12
black-browr}

1/2-Watt

A2 () 2 100 ) {brown-black- ) 5-101
brown)

AZ () 1 15 k) (brown-green- 5-153

‘ orange)
A2 () i 27 k) (red-violet- 6-273

(
)

orange

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 of the Manual. Your “Warranty” is located inside
the front cover. For pricing infermation, refer to the
separate “Heath Parts Price List.”

CIRCUIT
Component No.

R304, R305

R312, R314
R308

A3
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KEY QTY. DESCRIPTION HEATH CIRCUIT
No., Part Mo. Component Ne.

Resistors {cont'd.)
2-\Watt

NOTE: The foliowing resistors are 2-watt wire-wound resistors
and are the same size physically as 1-watt composition resis-

tors,
A3 ( )2 .33 & {orange-orange- 3-2-2 R306, R307
sifver) .
A3 {31 b1 & {green-brown- 3-5-2 R315
. silver)
A3 {11 2.7 82 (red-violet-gold) 3-32 R313
A3 ( )2 100 £, 10% {brown- 1-20-2 R302, R303
black-brown}

B4 att

Ad { )1 50 2, 10%, wire-wound  3-285 R301

CONTROL

B1 { )1 10 k02 10-388 R309

CAPACITORS

Mylar®

o] ()2 A pF 27-47 C305, C306

Elsctrolytic

c2 { )2 2 uF 25-123 C303, C304

C3 {11 1000 pF, tubular 25-111 c4

Cd {14 1000 uF, 158V 25-148 C309, C311,

€312, £313

C4 (V4 1000 uF, 258V 25-164 €301, C302,

€307, C308

*DuPont Registered Trademark
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KEY QTY. DESCRIPTION HEATH CIRCUIT
MNo. Part Mo, Component Mo,

DIODES-TRANSISTORS-INTEGRATED CIRCUIT

D1 { ) 2 1NB232 zener dicde 56-616 Zb313,
zZD314
D1 { )12 1N2071 diode 57-27 0301-0312

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

1. Partnumber.

2. Type number. (In Integrated circuits, this re-
fers only to the numbers in bold type. Disre-
gard any other numbers or istters on the 1C.)

3.  Part number and type number.

4.  Partnumber with a type number other than the

one shown,
D2 ()1 2N3393 transistor 417-118 Q304
D2 () 1 X29A829 transistor 417-201 Q306
D3 ()1 2N3838A transistor 471-234 Q305
D4 () 1 MJE181 transistor 417-818 Q302
D4 () 1 MJE171 transistor 417-819 Q301
05 ()1 MPSUOS transistor 417-224 Q303
D6 () 1 SG4801N integrated 442-85 IC301
circuit

HARDWARE

E1 { )2 4-40 3 5/16"" scraw 250-213

E2 { )2 4-40 nut 252-2
. E3 { )2 #4 loclewasher 254.9
MISCELLANEQUS

F1 { )2 Heat sink 215-94

F2 {11 14-pin socket 434-298

Fa {11 Nut starter 480-5

F4 { 11 IC putler 490-111

PARTS FROM FINAL PACK

{ )1 Low voltage circuit 85-1540-1
board

{3 Assembly Manual 595-1504

{ )1 Operation Manual 595-1850

()1 Parts Orcter Form 597-260

{ )1 Kit Builders Guide 597-308

Solder
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KEY  QTY. DESCRIPTION HEATH CIRCUIT
No. Fart Mo, Component No.

Stranded Wire

() 21-1/2" Large black 344-2
{ ) 27-1/2 Large red 344-21
{ )19 Large blue 344-29
{ ) 30" Large brown 344-34
()18 Large orange 344-35
( )18 Large yellow 344-06
{ ) 35" Small brown 344-91
()24 Smali orange 344-83
Sofid Wire
( y1zr Small black 344-50
{ )3t/ Small red 344-50
()8 Small yellow 344-54
{ )12 Smaill green 344-55
( Y 1i5-1/2"  Small white 344-59
() 19" White-black 344-70
{ ) 14-i/2" White-brown A44.74
{ ) 20-1/2" White-red A44-72
{ ) 21-1/2*  White-prange 344-73
{ ) 82-1/2*  White-ysllow 34474
( ) 20-t/2"  White-green 344-75
() 24" White-blue 344-76
{ ) a26-1/2" White-gray 344.78
Other
{ ) 12" Twin lead 347-2
{ )8 Teflon™ sleeving 346-21
()3 Large sleeving 346-7
() Fiber sleeving 348-4

*DuPont Registered Trademark

O % ow %% 1 (INCHES) 2 3 4 5 & 7
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"{'l'ﬁ"['l-lrl T r\ T 77‘ Tl T T I T | 1 | l"’ T ' T r T f T ‘l‘f ]7 T
5 [ 7 8 =] 1Q 11 12 13 14 15 16 17

O B 1 M o2 a 4
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STEP-BY-STEP ASSEMBLY

Refer to the “Kit Buflders Guide”™ for complete information
on unpacking, parts jdentification, toofs, wiring, soldering,
and step-by-step assambly procedures.

match the band or bands on the diode
with the band mark on the circuit board.

BANDED
END

NOTE: When you install & diode, always

e ———— ey
{ ) 2D313:  1NB232 =zener diode
. (#56-618).
= : —
{ ) ZD314: INB232 zener diode

{#56-616).

— ——

{ } D309: 1N2071 diode {#57-27).

{ } D311:1N2071 dioce (#57-27).

(1 D312: TN2071 diede {#67-27).
A L b PP e A e APt
{ '} D310: 1N2071 dicde (#57-27).

==

VAV L

D306: 1N2071 diode (#57-27),

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

r

{ ) D308: 1N2071 diode {#57-27}.

\

{ } D307: 1N2071 diode (#57-27).

D305: 1N2071 dinde {#57-27),

D301: 1N2071 diode (#57-27).

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

PICTORIAL 1-1

9 { ) R304: 100 £, 1/4-wart {brown-

{ } R308: 15 k&, 1/2-watt (brown-

1{ )} R314: 100 &, 1/2watt (brown-
black-brown),

R315: 51 &, 2-watt (green-brWn—
silver}, The circuit beard may be
marked “'1W.,"

{ } R313: 2.7 £, 2-watt {red-violst-

gold),
{ ) R312: 100 £, 1/2-watt (brown-
black-brown).

e e ot ek S e B e B e |

S

black-brown),

() R308: .33 £, 2-watt {orange-
orange-silver}.

green-grange).

{ ) Solder all leads to the feil and cut
off the excess lead lengths. ’

{ } R307: .33 &, 2-watt [orange-
ararnge-sitver],

mm——
R3i1: 27 k&, 1/2-watt {red-violet-
orange),

{ } R305: 100 &, t/d-wart (brown- i

black-brown}.

()

{ ) R301: 80 &  10%, S-watt
wire-wound. Mount the resistor
1/16" above the circuit board.

{ )} R303: 100 &, 2Z-watt (brown-
biack-brown).

{ ) R302: 100 £, 2-watt {brown
black-brown).

{ 1 Soider all leads tE the foil and cut

off the excess lead lengths.
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NOTE: To install & 14-pin socket, he surs
the socket pins are straight, Then insert
the socket pins and solder them to the
foil,

Betfore yeuinstall an |C, be sure the pins
are straight, Then lay it down on one of
Its rows of pins, as shown at A, and roll it
over until the pins are at right angles or
are bent in slightly as shown at B. Re-
peat this process for the other row of

pins.

[ ) 14-pin socket at 1C301.

NGTE: To install an integrated circuit,
first refer to Detell 1-2A and identify the
pin 1 end, Then pasition the pin 1 end
toward the half-mgon mark on the circuit
board and carefully install the integrated
circuit. Make sure all the pins are in their
respective holes, (If you ever need to
remove the 1C, use the IC puller as shown |
on Page 20.}
FIN1
END

&
- HALF
50CKET MooN

{ ) IC30%: SG4BOTN integrated circult

1.

In

the following steps, install each
transistor as follows:

Refer 1o tha illustrations and
identify the shape of the transistor
you received. Then identify the C,
B, and E leads,

Insert the transistor leads into the
corresponding E, C, and B holes in
the circuit board.

Position the transistor 1/4" above
the circuit board.

Turn the circuit hoard over, solder
the leads to the foil, and cut off the

excass lead lengths,

Q303: MPSUDS transistor

[#417-224),

{

!

oR
-——L———@FLAT @ WIDE

FLAT
Q306: 2N3B3BA  trarsistol
(#417-234),

BOTTOM VIEW

Bo
EQ_O ¢

|
SPACE

——.

Install the next two transistors as shown.

FLATY
SIDE

OR

{ } Q3086: K29AB29 fransistor
{#417.201).

{ ) Q304: 2N3393  transistor
{#417-118}.

(4442-65).
PICTORIAL 1-2
SHALL
awngéggjsom %§§§%§;§;’ 0vcu e i
PN 1 PIN 1 PIN 1 PI 1 P’"l

Detail 1-2A
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Prepare a transistor heat sink
cambination as follows:

1. Bend the center (c) lead of an
MJE171 transistor (#417-819) as
shown,

2, Mount a heat sinic to the transistor
with a 440 x 5/16" screw, a #4
lockwasher, and a 4-40 nut, {Use the
plastic nut starter to hold and start
4.40 and 6-32 nuts.} |

4-40 NUT

#4 LOCKWASHER \

N

{ } Asbefore, prepare another transistor
heat sink combination. Use the
MJET81 transistor {#417-818).

A-tmxsn_g”
SCREW o 5

{ ) 0Q302: MJE181 translstor heat sink
combination {#417-818), Solder the
leads to the foil and cut off the
BXCESS Jead lengths.

{ )} Q301 MJE17% transistor heat sink
combination (#417-819). Solder the
jeads to the foil and cut off the
excess iead lengths.

- PICTORIAL 1-3
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NOTE: When you install the following
electrolytic capaciters, be sure you match
the positive {+) marking &n the capacitor
-with  the pesitive (+} marking on the
cireult board,

POSITIVE

+
=3 7 (+] fARK

{ ) C311: 1000 uF, 15V electrolytic.

{ ) C308: 1000 puF, 18V electroiytic.

()} GC302: 1000 pF, 2BY electrolytic.

NOTE: When vou install an efectrolytic
capacitor, always match the 'positive [+}
marked end of the capacitor with the
positive (+) mark an the circuft board,

() ©313: 1000 4F, 15V electrolytio

W) C312: 1000 wF, 1BY elsctrolytic,

{ ) C307: 1000 uF, 25V elsctrolyzic,

{ ) C308:.1uF Mylar.

{ 1 C306:.1 uF Mylar,

{ '} C308:1000 uF, 25Y electrolytic.

i — A
{ ) Solder all lsads to the foil and cut
off the excess lead langths.

POSITIVE
[+] MARK

—

{ ) C303: 2 uF alectroiytic.

{ } C304: 2 uF electrolytic.

{ ) C301:1000 uF, 26V electrolytic.

———— ————n—— ——

{ 1 Soider all teads to the foil and cut
off the excess lead lengths.

PICTORIAL 1-4



{ ) Cut both leads of a 1000 uF tubular
efectrolytic capagitor to 1-1/2".

{ ) Cuttweo {-1/4" tengths of fiber steev-

ing.
i Slide & length of sleeving over each

lead of a 1000 wuF electrolytic
capacitor.

{

{ } Cd: 1000 uF electrolytic. Connect
the capacitor to the foil side of the
circuit board and selder the leads to
the feil as shown in Detail 1-5A,

{ ] R309: 10 Kki2 control (#10-386).
Soider the iugs to the foll.

NOTE: When a wire Is called for, cut the
wire to the specified fength and remove
1/4" of insulation from each end. Solder
each wire to the foil as it is installed. The
loose wire ends will be connected /ater.

Y 2" whiteered wireat CA .

{ ) 1-3/4" smaller red wireat CH .

{ ) 2-3/4" white-blue wire at C b.

e —
{ ) 3'larger biack wire at GND.

CIRCUIT BOARD CHECKOUT
Carefully inspect the circuit board for the
i following conditions:

{ )} Unsoldered connecticns.

{ ) "Cold” solder connections.

Solder bridges between foil patterns.

{ } Protruding lsads which could touch
together.

{ ) Transistors and integrated circuit for
nroper installation.

{ ) Capacitors for tha correct position
of the positive end.

{ } Diodes for the correct position of

the banded end,

Set the circuit board aside temporarily,
The remaining circuit board holes will be
used {ater,

PICTORIAL 1-5

¢ Yo% a; [INCHES)
! 1/6, 3/8 | S/8, 7/8 ’ |

il W1 o ) R I |
[lrﬂ;ll’rlr T | T I T i T
0 5 1 (cmy 2 3 4
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PARTS LIST

Unpack the pack marked #2 and check each part against the
following list. Make a check (4//) in the space provided as
you identify each part.

KEY QTy. DESCRIPTION HEATH
No. Part No.
RESISTORS

NOTE: The following resistors have a tolerance of 5% unless
they are listed otherwise. 5% is indicated by a fourth color band
of gold, while 10% is indicated by a silver band. The resistars
may be packed in more than one envelope. Open all the resistor
envelopes in this pack before you check the resistors against

the Parts List.

1/2-Watt

Al () 2 47 Q (yellow-violet- 6-470
black)

Al { 7 1 120 O (prown-red-brown}  6-121

At () 1 1000 § (brown-biack-red) 6-102

At i) 1 1200 () (brown-red-red) 6-122

Al { ) 3 10 k{} (brown-biack- 6-103
orange)

Al () 2 22 ki) (red-red-orange} 64223

Al { ) 1 38 ki {orange-white- 6-393

orange)

To order a replacement part: Always include the PART
NUMBER. Use the Parts Order Form furnished with the kit,
I one is not available, see “Replacement Parts’ inside the
rear cover of the Manual. Your “Warranty” is located inside
the front cover. For pricing information, rvefer to the
separate “Heath Parts Price List.”

CIRCUIT
Component No.

R415, R416

R401

R408

R414

R402, R407,
R418

R417, R421
R422
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KEY QTY.  DESCRIPTICN HEATH CIRCUT
No. Part No. Cornponent No._
Resistors (cont’'d.)
1/2 Watt
A () 2 56 k£ {green-blue- 6-563 R404, R405
grange)
Al () 2. 82kQ (gray-red- 8-823 R427, R432
orange)
Al )y 1 220k (red-red-yellow)  6-224 R423
A1 () 1 270 kO {red-violet- 8-274 R424
yeliow)
At () 3 680k {blue-gray- 6-684 R411, R412,
yellow) . R413
i-Watt
A2 { )y 1 15k, 10% (brown- 1-26-1 R429
green-orange)
A2 () 2 680 ki, 10% (blue- 1-33-1 R425, R428
gray-yellow)
2-Watt
A3 () 2 2700 3, 10% (red- 1-1-2 R403, R406
. violet-red)
A3 {1 5600 Q) (green-blue-red)  1-23-2 R431
CONTROLS
B1 (Y 1 20kQ - 10-380 R419
B1 { ) 1 100 kQ 10-941 R409
B1 () 1 200 kit 10317 R428
B1 () 1 500 k€ 10-946 R430
CAPACITORS
Ceramic
Ct () 2 18pF 21-60 C404, C405
C1 () 1 130 pF 21-107 C415
C1 () 1 470 pF 21-56 C417
Ci () 2 001 uF .21-80 . C4083, C408
C1 {1 002 uF 21-36 C407
C1 () 1  .0033 uF (3300) 21-141 c414
(of { ) 3  .005uF 21-116 C410, C411
€418
Ci () 1 01 ufF 21-16 C416
Paper

c2 () 2 g uF 23-62 C408, C409
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KEY QTy. DESCRIFTION
No.

Tantalum

Cc3 ()2 10 uF {10M)
Electrolytic

C4 { )2 100 uF

HEATH
Part No.

25-220

25-267

DIODES-TRANSISTORS-INTEGRATED CIRCUIT

D { ) 1N4149 diode
D1 ()2 ZVR-68 zener diode
D1 {11 1N2071 diode
D1 { )2 SCM-30 diode

56-66
56-68
57-27
57-56

NOTE: Transistors and integrated circuits are marked for

identification in one of the following four ways:

1. Part number.

2. Type number, {In integrated circuits, this re-
fers only to the numbers in boid typs. Disre-

gard any ather numbers ot letters .}
3.  Part number and type number.

4,  Partnumber with atype number otherthan the

one shown.

D2 { )2 2ZN4889 transistor

D3 { )1 MPSLO1 transistor

D4 { )3 MPSU10 transistor

D5 { 11 N5741V integrated
clrcult

MISCELLANEOUS

E1 {11 8-pin socket

PART FROM FINAL PACK

(

)1 High voltage circuit

board

417-806
417811
417-834
442-22

434-230

85-1962-1

CIRCUIT
Compenent No.

€412, C413

401, C402

D408

2401, ZD403
D402

D404, D405

0402, Q403

G401

Q404, Q405, Q408
iC401
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The steps you perform in this Pictorial are
in this area of the circuit board,
PART
) Pasition the eircuit board as shown NUMBER
in the identification drawing, %
NOTE: When you install a diode, always
match the band or bands on the diode
wjth the band mark on the circuit board.

{IDENTI{FICATICN
DRAWING

{ ) ZD401: ZVR-E8 zener diode
(#56-68),

{ ) R422: 39 k2 {orange-white-orangs. b R421: 22 kQ {red-red-orange).

{ ) H426: 680 k&, T-watt {blue-gray-
yellow),

() R417:22 k2 (red-red-crangs).

Em

{ ) R415:47 Q (vellow-violet-blacic),

[} R412:880 k& {bluegray-yellow).

{ )} R413: 680 k2 (blue-gray-yellow}.

crreranes

|

FT) R418: 47 £ (vellow-viclet-black). -
{

) R218: 10 k&2 (brown-black-oranga).

R414: 1200 & (brown-red-red).

{ 1 Dade: 1N4149 diode (#56-56).

{ )} DA0B: 3CM-30 diode {#57-56).

Solder the Ieads to the foil and cut
off the excess lead fengths,

{ ) D404: SCM-30 diode {#57-56).

{ ] Soider the jeads to the foil and cut
off the excess lengths.

PICTORIAL 2-1
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{ 1 R432: 82 ki3 (gray-red-orange}.

{ ) R423:220 &1 {red-red-yellow).

{ )} R424; 270 kQ (red-violet-yellow]).

{ | 1" barewire,

{ } R425: 880 k2, 1-watt {(blue-gray-
yellow].

{ } BA17:880 k& {blusgray-yellow).

{ } RA405: 86 l€i {green-blus-oranga),

{ ) 1" bare wire,

NOTE: When vou install 5 diode, always
match the band or bands on the diode
with the band mark on the circuit beard.

BANDED
END

[} ZD403: ZVR-68 zener diode

{#56-68).

{ } D402: 1N2071 diode (#57-27).

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

The steps you perform in this Pictorial are

PART
in this area of the circuit board.

NUMBER ““w5g
!

IDENTIFICATION
DRAWING

V' R431: BBOO £2, Z-watt (green-blue-
red].

} R429: 15 k8, J-watt {brown-
green-orange),

} R427: 82 k& {gray-red-crangs).

R408: 1000 02 (brown—bla_ck—red).

R407: 10 k) {brown-black-crangej,

R406: 2700 3, 2-watt {red-violet-
red),

R404: 58 k&Y {green-blue-orange}.

R402: 10 k& (bhrown-black-orange}.

R403: 2700 {2, 2-watt {red-violet
red).

e |

) R401: 120 £ (brown-red-brown).

{ } Solder the leads to the foll and cut
off the excess lead lengths.

PICTORIAL 2-2

s} U % 3, 1 (INCHES) 2 3 4 =] =] 7
|pejomyopoyoes] 4 oot b e b e b
[‘I1I\rl’|'r1‘r T I’ T { T ]’ T ‘[ T r T T T 'F 1 I L T *l_"*" T I L 7 L T I T T
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NOTE: To install an 8-pin socket, be sure
the socket pins are straight.Then insert the
socicet pins and soider them to the foil,

B-pin socket at 1C401,

NOTE: An IC puller has been included
with this kit in case you have to remaove an
IC from its socket, To use the puller,
ingert Its foot beneath the |C; then gently
rock the tool hack and forth te lift the 1C.

.

%E@

NOTE: To install an integrated circuit,
first refer to Detail 2-3A (at the bottom of
this column) and identify the pin 1 end.
4 Then position the pin 1 end toward the
half-moon mark on the circuit board and
carefully install the integrated circuit.
fMake sure all the pins arg in their
respective holes.

) Ic401:

PART
NUMBER

IDENTIFICATION
DRAWING

The steps performed in this Pictorial are in
this area of the circuit board.

NOTE: When vou ingtall .1 uF paper
capacitors, always match the banded end
of the capacitor with the band outline on
the circulit board,

BANDED END

4 { ) C409: .1 uF paper.

A () CA408:.1 uF paper.

NOTE: When you instali an electrolytic
capacitor, always match the positive (+)
marked end of the capacitor with the
positive (+) mark on the circult board,

POSITIVE (+)

MARIK

{ ) C402: 100 pF eiectrolytic.

e o e

A ) C401: 300 pF slectrolytic.

A

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

T —

(#442-22).
PICTORIAL 2-3
WBSATA o1 HOTEH por RDE_ NOTCH
7 Wﬂﬁ?ﬁ;
Pl 1 Pl 1 PIN 1 Pyl

Detall 2-34
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{ ) Q404 MPSLIIO transistor
(#417-834).

In the next two steps, install sach

NOTE: In the foliowing step, line up the
transistor as follows:

flat on the transistor with the flat on the
circuit board and insert the transistor leads
into the corresponding E, B, and C holes
in the circuit board, Selder the transistor
as it is installed and cut off the excess lead

lengths.
, "'LL"-iF LAT
——

1. The transistors supplied with your
kit may be one of two different
shapes. Refer to the illustrations
below and identify the shape of the
transistor you have received. Then
identify the &, B, and C leads,

2. Study the appropriate mounting
detail carefully, as each style
transistor is mounted differantly.

3 insert the transistor leads into the
corresponding E, B, and C holes in
the circuit board,

— =t i

{ | Q401: MPSLOT transistor !
(#417-811). " .
4. Position the transistor 1/4"” abave

the circuit board.

NOTE: When you install each of the next
three transistors, position the beveled
gdges as shown. Then insert the £, B, and
C leads of the transistor into the corres-
ponding E, B, and C holes in the circuit
board, Solder the leads to the foil and cut off
4 the excess lead lengths.

Turn the circuit board over, soider
the leads to the foil, and cut off the
excess Jead lengths,

sE\fEL\ﬁE
B¢ E
HEAVY WQ’_L Be
e J9
ekl oR
PURUALYE
B, FLAT
S1DE

{ )} Q406: MPSU10C transistor’f
{#417-834).

{ } G406: MPSU10 transistor /
(#417-834).

FLAT
SI1DE

{ ) Q403: 2N43889 transistor
{#417-805).

|} Q402 2N4889 transistor
(#417-805).

PICTORIAL 2-4
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{ )} R428: 200 kL2 control (#10-317).

Solder the lsads to the foil.

_- { )} C410:.005 uF ceramic.

{ ) ©417:470 pF ceramic,

{ ) C415: 130 pF ceramic. NOTE:
Board may be marked 150.

{ } C414:.0033 uF ceramic.

{ ) B419: 20 kS control (#10-390).

{ )} C411:.005 pF ceramic,

{ )} CA405: 18 pF ceramic.

{ )} C406:.007 4F ceramic,

{ } C416:.01 uF ceramic.

{ } R430: 500 k2 contro! (#10-9486).

{ } Soider the leads to the foil and cut
off the excess lead lengths,

PICTORIAL 2-5

{ } R40S: 100 k&I control (#10-841).
Solder the leads to the Toil.

{ )} C418:.005 pF ceramic.

{ } €407:.002 uF ceramic.
—— ]

NOTE: When you install a tantalum
capacitor, always match the positive {(+] or
dot marked side of the capacitor with the
positive (+} mark on the circuit board.

POSITIVE (+) COLOR
MARK 207

{ ) C413:10 uF tantalum.

{ } Ca12: 10 uF tantalurm,

{ )} C404; 18 pF ceramic.

(i

{ )} C403:.001 uF ceramic,

e :

[ ) Solder the leads to the foil and cut
off the excess lead [engths,
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in the following steps, whan you prepare &
wire, twist the bare wire strands together
h and apply a small amount of soider to

S Q‘ T ) hold them together. Solder each wire as

you install it and cut off the excess wire
length,

LB
— —_F [ | R \
{7} g { ) 10" larger yeliow wire at K,

F " \ |
- { 1 10" farger orange wire at G.
T =f - :
% ) { ) B-1/2"larger red wire at B.
————
(D L{_U 2 E { )} 2-1/2" arger red wire at A,
{ } 2-1/2" larger orange wire at C.

L;[ R | L ] A
T oy &L -
| el { ) 5-1/2" larger yellow wire at D,
5 | S ,l [
\M———"ﬁ { ) 2-1/2" targer vellow wire at E,

{ '} 12" green wire 8t M.

{ ) 13" larger brown wire at L.

[ ) 13" larger brown wire at J,

CIRCUIT BOARD CRECKOUT
Carefuily inspect the circuit board for the
following conditions:

1

{ ) Unsoldersd connections.

{ | “Coid"” solder connactions,

{ ) Solder bridges between foil patterns.

{ ) Profruding leads which could touch
together, .

{ ) Transistors for proper type and

PECTOREAL 2-6 installation.

{ ) Capacitors for the carrsct position
of the banded and.

{ ) Diodes for the correct position of
tha baded end.

# N
Set the cirsuit board aside temporatily,
The remaining holes will be used later.

OL Yo %o 3 1 (INCHES) 2 3 4 s} 5 7
1/8  3/8 | 5/8 |, 7/8

herfrrderr L] Lot I} S TS .ji %J%Jjg iT_LTlAT l—"Jf - fi ST s Jér fs g L ‘glﬁ_L L ] S ]
Q g T (CM) 2 3 4 5 <] 7 B a 1C 11 12 13 14 18 16 17
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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 “"Replacernent Parts™ inside the
rear cover of the Manual. Your "Warranty” is located inside
the front cover. For pricing information, refer to the
separate ‘"Meath Parts Price List.”

Unpack the pack marked #3 and check esch part against the
following list, Make a checic (4} in the space provided as
you identify each part.

KEY QTY. DESCRIPTION HEATH CIRCUIT
No. Part No. Componsant No.
RESISTORS
1/8-Watt, 1%
Al {2 200 2 2-32-11 R157-1, R157-2
AT {} s 1600 2 (1k) 2-15-11 R102-1, R102-2,
R122-1, R122-2,
R125-1, R125-2
AT (1} 2z 2000 0 {2k) 2.12-11 R156-1, R156-2
Al ()2 10.1 k2 2-40-11 R104-1, R104-2
Al { )2 13 k2 3-41-11 R155-1, R165-2
Al {12 111 k2 2.42-11 R106-1, R166-2
A1 {2 900 kO 24311 R105-1, R105-2
Al (12 860 k2 2-44-11 R103-1, R103-2
Al {12 099 ki2 2-45-11 R101-1, R101-2
T/4-Watt, 1%
AT () 2 523802 2-726-12 R132-1, R132-2
Al { ) 4 800 Q 2-610-12 R121-1, R121.2,
R126-1, R128-2
Al { ) 2 2050 22 (2.05k) 2-61-12 R131-1, R131-2
Al {1 2 1 M8 2-06-12 R107-1, R107-2
1/4-Watt

NOTE: The following resistors have a tolerance of 5% un|ass
they are listed otherwise. B% is indicated by a fourth color
band of gold, while 10% is indiceted by a silver band.

B () 2 33 O (orange-orange- 8-330-12 R112-1, Ri12-2
black)
B1 () 2 68 {1 {blue-gray- 6-680-12 Ri27-1, R127-2

black)
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KEY aTy. DESCRIPTION HEATH CIRCuUIT
No. . . Part Ne. Component No.
1/2-Watt
Ci ( y 22 100, 10% (brown- 6-100 R117-1, R117-2,
hlack-black) R118-1, R118-2,
R133-1, R133-2,
R134-1, R134-2,

R142-1, B142-2,
Ri143-1, R143-2,
R154-1, R154-2,
R158-1, R158-2,
R162-1, R162-2,
R183-1, B163-2,

R178, R187
C1 () 4 33 0, 10% (orange- 6-330 R108-1, R108-2,
arange-black) R168, R171
C1 { ) 8 47  (yellow-violet- 8-470 R115-1, R115-2,
black) Ri16-1, R118-2,

R159-1, R159-2,
Rig1-1, B161-2

C1 {) 2 &8 (3 (blue-gray-black) €-680 R160, R17C
C1 () 8 100 & (brown-black- 6-101 R1i36-1, R136-2, .
brown) R141-1, R141-2,
R178, R177
C1 () 4 180 ) (brown-gray- 6-181 R146-1, R146-2,
brown) _ R147-1, R147-2
03] () 2 330 0 (orange-crange- §-331 R123-1, R123-2
brown)
C1 {) 2 380 Q (orange-blue- 6-381 R129-1, R128-2
brown)
C1 () 1 360 () (orange-white- 6-391 R184
brown)
c1 {) 2 470 O {yellow-violet- 6-471 R185, R167
brown)
Ct () 2 580 {) (green-blue- 5-561 B114-1, Ri11-2
" brown)
C1 {1 620 (0 (blue-rad-brown) 8-621 R166
C1 () 4 680 £} (blue-gray- 5-681 R118-1, R118-2,
brown) Ri79, R186
C1 () 4 820 Q1 {gray-rad- 6-821 R137-1, R137-2,
brown) R139-1, R138-2
8 () 3 1000 O (brown-black- £-102 R135-1, R135-2,
red) Rigz
C1 () 2 1200 0 (brown-red-red) 6122 R151-1, Ri151-2
o] { ) 3 1500 {) {brown-green- 8-152 ' R144-1, Ri44-2,
red) Rtg1
C1 { ) 4 1800 O (brown-gray-red)  6-182 R145-1, R145-2,

R148-1, Ri48-2
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KEY aTy, DESCRIFTION HEATH CIRCUIT

Mo, Part No. Component No,

1/2-Watt {cont'd.)

Ci () 2 2000 0 {red-black-red) 8202 R153-1, A153-2

C1 < ( 1 2700 (& (red-violet-red) 6-272 B183

C1 () 1 6800 O (blue-gray-red) 5-682 Ri172

Ci () 1 10 kit (brown-black- 6-103 R185
arange)

C1 () 2 33 ki) (orange-orange- 6-333 R152-1, R152-2
-orange)

Cc1 () 2 100 kO (brown-black- 8-104 R108-1, R1098-2
vailow)

C1 () 2 1 M (brown-black- 8-105 R113-1, R113-2
green)

T-Walt

D1 { ) 1 33 ki), 10% (orangse- 1-27~1 R173
orange-orange) ‘

2-Watt

D2 { Yy 1 180 (3, 10% {brown- 1-48-2 R168
giray-brown)

7-Watt

D3 () 2 1200 {} wirg-wound 3-36-7 R174, R178

CONTROLS-SWITCHES

Fi { )y 2 106 Q control 10-314 B124-1, R124-2

Fi () 4 500 & control 1G-218 R164-1, R154-2,

R149-1, B1490-2

F2 () 2 2000 § (2k) conirol 19-718 R138-1/5W102-1,
with switch R138-2/SW102-2

F3 {2 11-position rotary 63-1231 SW101-1/R128-1,
switch with controt SWi01-2/R128-2

CAPACITORE

Mica

G1 () 2 90pF 20-118 C118-1, C116-2

Ceramic

G2 { ) 2 § pF 21-157 Ciz21-1, C121-2

G2 {9y 2 33 pF 1-185 C146-1, C148-2

G2 () i 75 pF 2186 C125

G2 () 2 270 pF 21-17 Ci25-1, Ci25-2

G2 () 2 680 pF 21-171 C106-1, C106-2

G2 { ) 2 2000 pF (.002) 24-36 C129, Cl182
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KEY QTy. DESCRIPTION HEATH cirCcuIT
No. Part No, Compenent Ne.,

Transistors (cont’d.)

J1 () 2 36632 or 2N3053 417-100 Qi11, Q112
J2 { ) 2 X29A829 417-201 Q1i04-1, Q104-2
J3 { ) 4 2N5771 417-292 a105-1, Q105-2,
Q106-1, Q106-2
J3 () 10 2N5770 417-283 Q108-1, Q108-2,
Qi10-1, Q110-2,
Q115-1, Q115-2,
Qi1e-1, Q1186-2,
171, Q117-2
J4 () 4 SE50077 417-854 D101-1, D101-2,
Dioe-1, D102-2
J4 () 12 MPSA20 417-801 Q103-1, Q103-2,
Q107-1, Q107-2,
Qiog-1, Q108-2,
Q118-1, G118-2,
Q118-1, Q118-2,
Qi2a, G121
J5 () 4 E304 417-828 Q101-1, Q101-2,
Qicz-1, Q102-2
J6 {) 2 MPSU10 417-834 Q113, Q114
HARDWARE
K1 () 2 4-40 x 1/4" screw 250-82
K2 ( 4 #4 x 3/8" self- 250-186
tapping screw
K3 () 2 4-40 nut 252-2
K4 () 2 1/4" nut 252-39
K5 () 2 #4 lockwasher 254-9
K8 () 2 1/4" flat washer 253-170
MISCELLANEQUS
L1 { ) 2 4.85 uH coll 45-39 t.101, L102
L2 () 2 Control mounting 204-2140
bracket
L3 {7 1 Vertical input shisld 206-1183
L4 { )y 2 Small heat sink 215-45
L5 () 2 Large heat sink 215-65
L6 { } 13 Socket pin (one extra 432-134
pin supplied)
L7 () 2 Ferrite bead 475-16

PART FROM FINAL PACK

() 1 Vertical circuit board B5-1989-2
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STEP-BY-STEP ASSEMBLY

PART

NUMBER \

IDENTIFICATION
DRAWING

{ } R125-1:10008 (Tki, 1%,
—_— —

e et

{ } R133-1: 10 2 {brown-black-biack),

e et ottt

[ ) R122-1:1000 £2 (1K), 1%.

{ ) Position the circuit board as shown
In the identification drawing. ' 1
{ ) R123-1: 330 £ (orange-crangs: - P
brown). ]
== e

The steps you perform in this Pictorial are
in this area of the cireuit board.

}

R134-1: 10 §1 (brown-blaclbbfack).:%

R132-1: 523, 1%.

{

)

R131-1: 2,08 k&2 {2050), 1%.

}

R126-1: 800 8, 1%.

R121+1: 900 {3, 1%.

R119-1: 680 £ {blue-gray-browni,

() R117-1: 10 Q (brown-h!ack-biackh-r
[} R113-1; 1 M& (brown-hlackgreen).

e

{ )} R116-1: 47 Q (yellowviolet-black].

R127-1: 68 Q, 1/4-watt
{blue-gray-blacic),

R118-1: 10 § {brown-black-black]).

{ ] RB11B-1: 47 & {yellow-violeti-black).

TT jOR11241: 33 £, 1/4-watt

{orange-orange-black).

e —
—— )

R128-1: 380 £ {orange-biug-brown).

R111-1: 560 £ (green-biue-brown).

Sclder the leads to the foil and cut
off the excess lead lengths,

{y R189-1: 100 k&
{brown-black-yallow).

{ } Solder the leads to the fail and cut
off the excess lead lengths,

{ ) R108-7:111 k&2, 1%,

}

R108-1: 33 £ {orange-oranga-black).

)

M
\ﬁ\
:

R1G7-1: 1 M£, 1%.

— ey
{ } R105-1:900 kS, 1%.

{1 Ri04-1:10.71 k2, 1%,

e e
e e e vt

{ ] R103-1:990 kf2, 1%,

=
{ ) Solder all leads to the foii and cut
off the excess lead lengths.

PICTORIAL 31

{

{ 1 R102-1: 100082 {1k, 1%.

et —_——

R101-1: 899 kG, 1%.

{

J

Solder the leads to the foil and cut
off the excess lead lengths.
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R138-2: 820 £ (gray-red-brown),

DRAWING

| ) R157-2: 820 O [gray-red-browni.

{ } Ri141-2: 100 & - (brown-black-

brown}.

- )

{ ) R136-2: 100 & (brown-black-
brown).

/

{ } R123-2: 330 O (erange-orange-
brown}.

/

{ ) R125-2:1000 & 1K), 1%.

{ } R1332: 10 & {brown-black-black).

I——
—_—

() R122-2: 10008 {1k}, 1%.

{ } R117-2: 10 £ {brown-black-biack).

{ ) Solder sll leads to the foil and cut

R r—ie
mr—a——— —

{ ) B115-2: 47 Q (yellowviclet-hlack).

off the excess tsad lengths,
{ ) R113-2: 1 M& {brown-black-green}.

—

{ ) R116-2: 47 £ {yeilow-violet-biack).

———— ———e

{ )} R112-2: 33 8, 1/4-watt {orange-
orange-black].

{ )} R109-2: 100 k& (brown-black-

yellow),

{ ) R106-2: 111 k2, 1%.

()} R710B-2: 800 k&2, 1%.

{ ) R104-2:10.1 k&2, 1%.

{ ) Sclider all leads to the foil and cut

E () R103-2: 930 k2, 1%.

The steps vou perfarm in this Pictorial are
in this area of the circuit beard.

{ } R159-2: 47 & (vellow-violet-black}.

{ ) R181-2: 47 Q (yellow-vioist-black}.

{ } R1BB-2:13 K0, 1%,

{ } R135-2: 1000 £ {brown-black-red).

I ) R134-2: 10 2 (brown-black-black).

{ } R132-2:5238, 1%.

mere—r— —

{ ) R131-2: 2.05 k2 {2060}, 1%.

{ } R128-2:800, 1%.

H:——f

{ 1 R121-2: 8000, 1%.

s
—

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

PICTORIAL 3-2

off the excess lead lengths.

{ ] R119-2; 880 & ({bluegray-brown).

e ey
4 )y R118-2: 10 £ {brown-black-black),
SR =L =L —— ——— _—
{ } R127-2: 68 0, 1/4-watt (blue-gray-

flack). )

—————r

{ } R129-2: 360 £ {orange-blue-brown),

{ } R111-2: 660 & (green-blue-brown).

() H107-2:1Mﬂ,‘¥%.

——

~J (] R108-2: 33 12 (orange-orange-black). |

——

{ ) R102-2: 1000 8 {1k}, 1%.

{ ) R101-2: 599 kil, 1%.

— —

{ } Soider all leads to the foil and cut
off the excess lead lengths,
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PART

NUMBER \

IDENTIFICATION
DRAWING

« The steprs you perform in this Pictorial are

in this area of the circuit board,

{ ) R183-1: 10 Q {brown-black-black}.

{ ) R154-1: 10 & {brown-black-black}.

{ 1 R172; 6800 £ (blue-gray-red).

{ } R168: 38 £ lorange-orange-black),

{ )} R171: 33 Q {orange-orange-black).

{ 1 R167-1:200 8, 1%.

{ } R156-1: 2000 £2 (2k}, 1%.

{ | Soider &l leads to tha foil and cut
" off the sxcess lead lengths.

r‘—“'* —— R
{ ) Ri59-1: 47 22 {yeliow-violet-black}. |
eSS

$0 ) R161-1: 47 3 (yellow-violet-black).

I

{) R139»1:BZUQ(gray-red-brown).

{ ) Ri62-1: 10 £ {brown-black-black).

b mrccrmen —

===
{ } R158-1: 10 O (brown-black-black}.
]

i ——

{1} R137-1:BZOQ(gray-r‘ed-brown).

et e

00 &

o
{ } R136-1:
brown/,

{'brown»black-

st

{ ) Solder all leads to the foil and cut
off the excass lead Jengths.

PICTORIAL 3-3

{1 R175: 100 £ {brown-black-brown}.

{ )} R177: 100 2 {brown-black-brown).

{ ) RiB1-1: 1200 § {brown-red-red).
IR

24 ) R147-1: 180 Q (brown-gray-brown),

§0 1 Ride1 180 £ (brown.gray-brown),

{ ) Salder ajf leads to the foil and cut
off the excess lead lengths.

——

{ | R153-1:2000 & {red-black-red}.

——

{ )} R143-1: 10 2 (brown-black-hlack).

LS e
) R152-1: 33 k&2 (orange-arange-

otrange),

{ ) R145-1: 1800 £ (brown-gray-red}.

e

{ } R148-1; 1800 Q {brown-gray-red).

{ ) R144-1: 1500 & (brown-green-red},

e —— e
e —

{ ) R136-1: 1000 §2 (brown-black-red),

{ } R142-1: 10 §2 {brown-black-hlack).

e

—_——

[} R141-1; 100 £ (brown-black-

brown},

{ ) Sofder all' leads to the foil and cut
off the excess lead lengths,
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The steps you perform in this Pictorial are
in-this area of the clreuit board.

PART
NUMBER

” ) R1: 65'2; blu-gv-brcwn). o

IDENTIFICATHIN

DRAWING { ) R186:5680 0 (blustray-brown).

e e —
S ——

{ ) R178:10 % {brown-black-biack).

{ } R168: 180 {2, 2-watt (brown-gray-
¢ brown). Mount this resfistor vertical-

{ ) R181: 1800 Q (hrown-green-red).
ly as shown,

{ } R183:2700 Q {red-violet-red),

{ ) R182: 1000 £2 {brown-black-rad).
—,_.m__,—.m-_n_

{ '} R1683-2: 10 & {brown-black-black).

e

{ ) R1542: 10 £ [brown-black-black).

{ } R185: 10 k& brewn-black-crange].

{ )] R166: 6208 (blue-red-brown),

{ } R180: 68 (blue-gray-black).

{ )} R184: 390 £ {orange-white-brown)}.
1 { ) R16G: 470 £ (yellow-violet-brown).

By
- { ) R187: 470 Q {yellow-viglet-brown}.
v

A ) Solder all leads to the foil and cut

(] R1522: 33 KO forangerange. off the excess lead lengths.
R170: 68 £2 {blue-gray-black).

orange), (3
— o
Q
{ ) RI532: 2000 & (redblack-red). g ! = { ) RiB1-2: 1200 Q {brown-red-red).
{ ] R1472:1808 (brown«gray-bmw"ik/j Q Q =~ { ) R145.2: 1800 $ {brown-gray-red}.
{ ) R148-2: 180 §2 {brown-gray-brown), Cr - Q () R1GE-1: 13 k2, 1%, j
C

[} R148-2; 1800 Q (brown-gray-red).
=

hcmmvacwra
jeneesa

t} R187:10 8 {brown-black-black].
e —y

{ ) Soider all leads to the foil and cut
off the excess lead lengths, J1

{ ) R157-2:2008, 1%.

|

{ } RA142.2; 10 §2 {brown-black-black}.

E( ) R143-2: 10 § {browrrblack-black).

{ | R182-2: 10 § {brown-black-hlack],

{ ) R156-2: 2000 £2 (2K}, 1%.

{ ) R144.2: 1500 & {brown-green-red).

—

{ )} R158-2: 10 2 (brown-hlack-black],

Solder all leads to the foil and cut

{ )} Sotder the leads to the foil and cut ()
off the excess lead lengths,

off the excass tead lengths.

NOTE: rThe remaining resiswrs wifl be
instailed iater.

PICTORIAL 3-4
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The steps you perform in this Pictorial are
in this arga of the circuit board.

{ ) Rsposition the circuit beard as
shown in the identification drawing.

PART

{ ) L102; 466 yH coil (45-32). Bend
the ieads toward the siots,

5
NUMBER

{ ) L101: 4,65 uH coil [45-39). Bend
the leads toward the slots.

NOTE: When vou install a diode, always
match the band or bands on the diode
with the hand mark on the circuit board,

=
{ } D108-1: IN4149 dicde (#56-5_6).

iDENTIFICATION
. DRAWING

3

{ } DT10-1: 1N4149 diode (#58-56],

{ ] D108-1: 1N4149 dicde {#56-68),

{ } DT07-1: 1N4149 diode (#56-56),

{ ) 1" bare wire,

{ ) 1-1/4" bare wire.

{ } 1-1/4" bare wire,

{ } 11/2" bare wire,

{ ] D108-2: 1IN4148 diode (#56-58).

AV AL

{ 1 D110-2: 1N4 148 diode {#56-56).

et e

{ } D107-2: IN4148 diode (#56-56).

{ ) D109-2: {N4148 dicde {#566-66),
—

{ '} D108-2: IN4149 diode {#56-56).

LA

{ ) Solder the leads and wires to the foil
and cut af'( the excess lengths.

S oo oy 1 UNCHES) 2 3 4 5 8 7

lospamyomymee] v o oo b e Vo b e b b

|'TTF‘I‘|"HHT [ ' T I T ' T '—T | L r T I T ‘ T [ T L -l_—ﬁ— Ll I T L T L ! T
G T 8 =] 10 11 12 13 14 15 hi-1 17

o 5 1 (om 2 3 4 5



Page 34

The steps performed in this Pictorial are in
this area of the circuit board.

PART
NUMBER

MOTE: When you install a diode, always
match the band or bands on the diode
with the band mark on the circuit board.

iDENTIFICATION
DRAWING

{ } ZD138-1: DO-7  zener diods
{#56-50}.

() 17 bare wire.

{ D106-1: 1N4 149 diode (#56-56).

{ )} 1" bare wire.

{ } 1" bare wire.

{ ) D103-1: 1N4149 diode (#56-56).

{ 1 D104-1: 1N4 149 diode (#56-66).

{ ) ZD105-2:  DO-7  zener diode
(#E6-60),

{ ) 1" bare wire.

{ ) 1" hare wire.

{ ) 1" bare wire.

{ ) D103-2: 1N4149 diode (#56-56).

[} D04-2: 1N4149 diode (#56-56).

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

PICTCRIAL 3-8

O o 3 1 (INCHES) 2 3 4 5 & 7
(s oaysm | oy o e e e b b b
Jf'lf’lffrl_lr T I T [ " T ' T [ T ]— T ",7 ) | T F T I l T I r T F T
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{ ) Repositioh the circuit board as
shown in the dentification drawing.

NOTE: Before vyou install ceramic
capaecitors, use long-nose pliers to remove
the excess insulation from the capacitor

leads.

REMOVE Y Jm/[(rf"/ Q
INSULATIONAS grafl

ON LEADS //ﬁa\/ // “
- —
{

b C117-1: .01 uF ceramic.

board may ba marked 62.)

{ } C113-1: .07 uF ceramic.

NOTE: When vyou Instail a tantalum
capacitor, always match the positive (+) or
dot marked side of the capagitor with the
positive (+) mark on the circuit board.

POSITIVE {+}
MARK ’

{ } C116-1: 10 pF tantalum.

{ )} ©119-1: 90 pF mica, {The circuit

PART
NUMBER =

IDENTIFICATION
DRAWING

The steps you parform in this Pictorial are
in this area of the circuit board.

C122-1: 25 pF ceramic (violet-red-

green-black-green).

{1

[} ©121-1:5 pF ceramic,

{ } C118-1: 15-B0 pf trimmer.

{ ) C112-1:.071 pF ceramic.

C108-1: 680 pF ceramic.

1
C108-1: 50 pF ceramic ({violet-
green-black-black-green),

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

NOTE: Soider gach of the following
trimmar capacitors to the foil as you
install it.

&

G107-1: 3.2-18 pF trimmer (blue

%
{ ) C108-1: 3.2-1B pF trimmer (blue
dot).
{ ) G106-1: 3.2-18 pF trimmer (blue
dot}.

dot). %

3

{1 C114-1: 10 uF tantalum.

——

{ } C115-1; 10 uF tantalum,

{ ) C104-1: 3.2-18 pF trimmer (biue
dot).

st s

{ } C103-1:.005 pF ceramic,

r

{ )} C101-1; 3.2.18 pF trimmer [blue

dot),
{ ) C102-1: 3.2-18 pF trimmer (blue
dot).

——
=

{ ) C11-1: 2:8 pF trimmer (red dot).

PICTORIAL 3-7

{ 1 Solder all leads to the foil and cut
off the excass lead lengths.

l
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IDENTIFICATION
DRAWING

{ )] C119-2: 80 pF mieca. (The circuit

board may be marked 62.) PART The steps you perform in this Pictorizal are

In this area of the circuit board.

) C113-2: .01 uF ceramic.

st Ty i st e
———

{ ) C117-2: .01 yF ceramic.

NOTE: When vyou install a tantaium
capacitor, always match the positive (+) or
dot marked side of the gapacitor with the
positive (+) mark on the circuit board,

(1 C122.2: 25 pF ceramic (vioiet-red- |
green-black-green).

{ } €121-2: % pF ceramie.

PLUS

{ ) C118-2: 15-80 pF trimmer,

() C115-2: 10 kF tantalum,

(} C114-2: 10 uf rantalum.

[=( ) C118-2: 10 uF tantalum,
. { ) C104-2; 3.2-18 pF trimmer (blue

dot),

{ } €112-2: .01 uF ceramic,

{ )} C106-2: 680 pF ceramic. 4 } C103-2:.005 uF ceramic.

/]

{ ) €109.2: 50 pF ceramic {violet-

) ©101-2: 3.2-18 pF trimmer {blue
green-hlack-black-green), /

dot}.

{ )} Solder the leads to the foil and cut
" off the excess lzad lengths.

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

NOTE: Solder each of the following
trimmer capacitors to the foil as you
install It ’

{1 ©107-2; 3.2-18 pF trimmer {blue
dot},

{ } €108-2: 3.2-18 pF trimmer {biue
dot).

{ )} €105-2: 3.2-18 pF trimmer (blue
dot).

{ } C102.2: 3.2-18 pF trimmer (blue
dot}.

{ ) Cl111-2: 2.8 pF trimmer (red dot),

PICTORIAL 3-8
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IDENTIFICATION
DRAWING

PART
~ NUMBER

{ } Reposition the circuit board as
shown in the identification drawing. E —
g The steps you perform in this Pictorial are
in this area of the circuit board.

{ )} ©146-1: 33 pF ceramic.

{ ) C128:.07 uF ceramic.

{ ) C125.1: 270 pF ceramic. \

{ } C127: .1 uF Myler.

i

POSITIVE L+)
MARK

eSS e S

{ )} €124-1: 10 uF tantalum.

{ )} C123.1:10 pF tantaium, [
101 ©125-2: 270 pF ceramic,
SR— : .
1]

{ } Solder the leads to the foil and cut
off the excess lead lengths,

{ ) C126: 75 pF ceramic.

S~
[

{ } £©131:.001 uF ceramic,

{ ] Ct46-2: 33 pF ceramic.

{ }.C129:.002 uF ceramic.

[ 1 C132: .002 yuF ceramic.

{ ) C1232: 10 uF tantalum.

——

{1 C124-2: 10 uF tantaium.

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

PICTORIAL 3-9
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{ ] Reposition the circuit board as
shown in the identification drawing.

= — ——

{ ) R124-1: 100 £ control {#10-314).
Solder the lugs to the foil,

NOTE: Install the next transistors as
shown. Line up the flat on the transistor
with the flat on the circuit board. Solder
each transistor as it is installed and cut off
the excess lead lengths.

{ ) Q106-1: 2N5771 transistor

(#417-292).

Q108-1: 2NE77] transistor

{#417-292).

{ ) Qi03-1: MPSAZ0  transistor

(#417-801),

MOTE: To install a socket pin, insert it

until the ridoe is against the board. Use a
pencil eraser to press the pin into the hole.
Make sure the pin is straight; then solder’
the pin to the foil.

SOCKET
PIN

SOLDER

{ )} Install three socket pins at Q102-1.

{ } Install three socket pins at Q101-1,

IDENTIFICATION
DRAWING

The steps you perform in this Pictorial are
in this area of the circuit board.

FICTORIAL 3-10

i

X28A829

Q104-1: transistor
{#417.201).

NMOTE: In the next two steps, carefully
cut off the center lead of the diode as
shown. Line up the flat on the diode with
the flat on the circuit board. Solder the
leads to the foii and cut off the excess jead
lengths.

- el
FLAT
& ﬂ@

{} pi0o1-1: SF50077  diode
{#417-854},

{ ) D102-1: SFBRO77 dicde

{#417-354),

! ) Loeate two E304 transistors
{(#417-828), Cut their leads 1/27
from the body. NOTE: When you
instail them in the next two steps,
do not solder the leads.

{ ) Q102-1: E304 transistor

(#417-828),
W1DE LOCATING FLAT .
TAB

WiDE SPACE

M( ) Q101-1: E304  transistor

(#417-828).
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{

)

R124-2: 100 £ control (#10-314).

Solder the lugs to the foil,

NOTE: Install the next transistors as
shown, - Line up the flat on the tramsistor
with the flat on the circuit board. Solder
each transistor as it is installed and cut off
the excess lead lengths,

e e e

{ )} atoe-2: 2N5771 transistor
{#417-202).

e e e e e

() Q105-2: 2NE7 71 transistor

{#417-282].

Q103-2: MPSAZ20 transistor

{#417-801).

NOTE: Te install a secket pin, insert it

until the ridge is against the board. Use a
penci! eraser to press the pin into the hale,
Make sure the pin is straight; then solder
the pin to the foil,

SOCKET
PIN

)

{

it O
SOLDER
{ ) Install thres socket pins at Q1102-2,
{ | Instali three socket pins at.21701-2,

IDENTIFICATION
DRAWING

PART
NUMBER

The steps you perfarm in this Pictorial are

» In this area of the circuit board.

K20A829

) Q1042
#417-201).

NOTE: In the next two steps, carefﬁ
cut off the center lead of the diode as
shown. Line up the flat on the diode with
the fiat on the circuit board. Solder the
leads to the foil and cut off the excess lead
lenigths.

{ } D101-2: SF50077 diode
(#417-854).

{ ) D102.2: SFEO0TY diode
{#417-864),

{ 1} Locate two E304 transisiors
(#417-828). Clt their leads 1/2*
from the body, NOTE:; When you
install them in the next two steps,
do not soider the leads,

PICTORIAL 3-11

y Q102-2: E304 transistor

{#417-828).
W1 DE LOCATING

SPACE TAB

WIDE SPACE

() Q101.-2: E304  transistor

1#417-828),



NQTE: !Install the following transistors as
shown.

{ ) Q120: MPSAZD transistor
(#417-801).

[y Q127: MPSAZ0 transistor
(#417-801).

{ } Q118-2: MPSAZ0 transistor

(#417-801),

IDENTIFICATION
DRAWING

PART
NUMBER ™=

NOTE: As you install a control, solder the
leads to the fail,

{ |} R149.2: 50O £ control {#10-918).

Q117-2;
{#417-293).

2NB770 transistor

{ } Q118.2: ZNB770
(#417-283). ]

transistor

{ ) Q118-2: 2NBT770
{(#417-293).

e e—r——————
{ ) Qt10-2: 2NB770 transistor
{#417-293).

{1 Q109-2;  2N5770

tranatstor

trangistor

(#417-293}.

{ ) R164-2: 500 £ control {#10-918). |

The steps you perform in this Pictorial are
in this area of the circujt board,

{ ) Install a small heat sink onte a
36632 or 2N3053 transistor
{#417-100), Place the heat sink
on your work area as shown, and
press the transister into it.

ol |

TRANSiSTOR%=L;Tf

{ ) In the same manner, press thi
other 36632 or 2N3053 transistor
into the other smail heat sink.

NQTE; {nstall each of the fallowing
transistors in the mannsr shown, First line
up the locating tab on the transistor with
the outline of the locating tab on the
circuit board. Then insert the transistor
leads into their correct holes which are
indicated by C, B, and E. Solder each lead
to the foil and cut off the excess |gad
length’

{ ) Q111:36632 or 2N3053 transistor

o e

{ ) Qi18-2: MPSAZ0 transistor
(#417-801).

{ ) Q108-2: MPSAZ0  transistor f[_ -
{#417-801). .

e S B8

() Q107.2: MPSAZ0 transistor §_ -]
(£#417-801).

PICTORIAL 312

Q112: 36632 or 2N3053 transistor
(#417-109).

(#417-100).
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PART
NUMBER

NOTE: As you install each of the
foliewing controds, soider the leads to the
Faif,

I IDENTIFICATION
W DRAWING

The steps performed in this Pictorial are In
this area of the circuit beard.

lengths of teflon §
sleeving on the leads of the following
resistors whan [t is called for. Solder the
leads to the foll at each resistor, Then cut

{ )} R149-1; 500 & control (#10-918).

e ———

{ )} Ri84-1: BOO & control (#10-818).

{ ) Q118-1; MPSA20  transistor
(#417-801).

FLAT

PICTORIAL 3-13

( } R174: 1200 Q, 7-watt, Use 1/2"
lengths of sleeving.

[ ] R173: 33 k%, Iwatt (orange-
orange-orange).

( ) R176: 1200 0 7-watt, Use 12" |
iengths of sleeving. y

{5 a117-1: 2MN5770 transistor

{#417-293}.

N ) Qiis-1: 2NE770

(#417-293).

transistor

b Q11641 2ZNB770  transistor

#417-293}.

(

NI( b Q118-1:  MPSAZD  transistor
(#417.801).

N ) Q110-1: 2NBT70  transistor
(#417-283).

N oaios-1: MPSAZD transistdrn
(#417-801).

{ ] Q107-1: MPSAR0  transistor
(#417-801).

i
j Q108-1: 2NE 70 transistor
{#417.283).

5 8 7
S RE T R SR NV S S e
(N s ey et s e S N
" 12 13 14 18 16 17
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IDENTIFICATION
DRAWING

7

The steps you perform in this Pictorial are
in this ares of the circuit board,

( ) Repositicn the circuit board as NUMBER
shown in the identification drawing.

{ ) R138-1/8W-102-1:

1. Mount a 2000 12 (2k}) control
(#19-718) to a control mounting
bracket as shown. Use a 1/4" flat
washer and nut, Be sure the bracket
lugs ere parallel with the control

lugs.

2, Install the assembly and soider the
lugs to the foil, Be sure the control
shaft is parallel with the cireuit

board,

1/a" FLAT:

/4" NUT

() R138-2/8W102-2: In the same
manner, assernble and install ‘the
other 2000 2 (2k) control

{(#19-718). and comtrel mounting
braclet.
NOTE: In the next two steps you will
install switches. 32 sure the bare cirguit
board wires at these switch locations are
down flat on the clreuit board and do not

keep the switches from being mounted all
the way down onto the circuit board.

{ )y SWI01-1: 11-position rotary switch,
Maice sure the lugs on each wafer are
straight, Install the jugs, one water
at a time, into the circuit board, Be
sure the switch is down onto the
cireuit board as far as it will go.
Then soider one lug of esch switch
wafer to the foil. Check the switch
to be sute it is properly seated, Then
solder the remaining lugs.

{ } SW101-2: In the same. manner,

install the other 11-position rotary | PC?@RAL 3‘“?@

switch.
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HEAT SiNK

(7 MPSUL0

4-40x 1) TRANSISTOR
SCREW 0

G- 0 #4 LOCKWASHER

8 - a- 40 NUT

HE%BEVELS
Ly

FERRITE
BEAD

4-40x 38"
Eé:?SELF-TAPPENG
SCREW
{ ) O114: Assembie and mount a
transistor heat sink assembly as

follows:
1. l.oosely mount an MPSU10

" transistor  (#417-834) on a
large heat sink with a 4-40 x 1
1/4' screw, a #4 lockwasher,
and a 4-40 nut as shown, Be
sure  the  bevels of the
transistor are positioned as
shawn.
2. Slide a ferrite bead over the
center transistor lead,

3, Mount the transistor heat sink
assembly onto  the circuit
beard at Q114 with twa 4-40
x 3/8' self-tapping screws.

4, Solder the transistor leads to
the foll and cut off the excess
ead langths.

5, Tightan the transistor heat
sink screw,

T
———

.} Q113: In the same manner, assemble
and mount ancther transistor heat
sink assembly.

CIRCUIT BOARD CHECKOUT
Carefully inspect the circuit board for the
following conditions:

{ | Unsoldered connections.
{ | “Cold” solder connections.
{ } Solder bridges between foil patterns.

{ ] Protruding leads which could touch
together,

{ ) Transistors for proper type and
instatlation,

{ | Capacitors for the correct position
of the pasitive (ead.

{ } Diodas for the correct position of

The steps you perform in this Pictorial are
in this area of the circuit board.

IDENTIFICATION
DRAWING

.~ PART
- NUMBER

the banded end,

PICTORIAL 3-18
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NOTES:

1, In the following sweps you willi
connect wires to switch lugs, (NS)
means not to solder bacauss gther
wires will be added later, "S- with a
number, such as {S-3), means to
solder the connection. The number
following “S* tells how many wires
are at the connection.

2. When you install a wire in the circuit
board, salder it to the foil,

{ | 2-1/2" smaller black wire at hote R.

{ } 1-3/4" smaller orange wire at water
Tiug 1 {5-1).

{ } 1-1/4" bare wire from hole T to
wafer 2 lug 1 {S-1).

(NS} to water 2 lug 2 (S-1).

e
e

{ ) 1-3/4" white wire from hole S tcj

{ )} 1-1/2" bare wire from wafer 7 lug 2 g.. &

The steps you perform inthis Plictorial are
in this area of the circuit board,.

. PART
NUMBER

IDENTIFICATION
DRAWING

- wafer 1 lug 2 {5-2).
1 ) 3-1/2" white-bleck wire at hale U.

{ ) 41/2" white-gray wire at hole 3.

{ )} 1" bare wire from hole B to switch
SW102-1 lug 1 {5-1).

{ )} 1" bare wire from hole D to switch
SW102-1 tug 2 {5-1).

{ )} 2-1/2” smaller black wire at hole Y.

{ ] 1.3/4" smaller orange wire at wafer
1lug 1 {S-1).
{ ] 1-1/4" bare wire from hole AA tof]

wafer 2 lug 1 (5-1).

{ ) 1-1/2' bare wire from wafer 7 iug 2
[NS) to wafer 2 tug 2 (S-1}.

() 1-3/4" whita wire from hole Z to
wafer 1 lug 2 (S-2).

{ ) 1" bare wire from hole F to .
SW102-2 lug 1 (S-1).

SW102-2 {ug 2 {S-1).
— S
[} 4-1/4" white-gray wire at hole AC.

d( ) 3-1/2" white-blsbl wire at hole AB.
{ } Vertical input shield, Positien the

tabs to the foil. Keep the shisld
perpendicular to the circuit beard,

Set the circuit board asfde temporarily,

0 1y 1%, 2 1 (INCHES) 2

{ } 1" bare wire from hole H to 4

notched end as shown and solder the §=

!3f5|5.’5|776‘!, I R N EORR

I1j,'
LLLANRERAR| T T T T T T T
Q B 1 (@m) 2 a 4 5
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RCUIT

ZONTAL

PARTS LIST

To order s replacement part: Always inciude the PART
NUMBER. Use the Parts Order Form furnished with the kit.
If one is not aveilable, see “Replacement Parts” inside the
rear cover of the Manual. Your "Warranty" is located inside
the front cover. For pricing information, refer to the
separate "Heath Parts Price List.”

Unpack the pack marked #4 and check each part against the
following list. Make a check {3/} in the space provided as
you identify each part.

KEY QTy, DESCRIPTION HEATH CIRCUIT
Na. Part No. Component No.
RESISTORS

1/24Watt, 1%

A1 {11 200 82 2-83 R238
Al { )1 1000 £ (1k) 2-58 R237
A1 {11 1800 £2 {1.8k} 2-232 K236
Al {1 20 k&2 2.38 R246
Al {11 30 k82 2.201 R245
Al {1 5Ok 2-09 R244
Al (11 100 k&2 2-11 R243
Al { M 300 k&2 2-204 R242
Al {1 500 k2 2.76 R241
Al {1 1 ME 2-14 R238
1/4-Watt

NOTE: The following resistors have a tolerance of 5% unless
they are listed otherwise. 5% is indicated by a fqurth color
hand of gold, while 10% is indicated by a silver band.

B1 { 12 150 0} {brown-green- 6-151-12 R203, Rz05
brown} :

= { )1 100 k) (brown-black- 6-104-12 R202
yeliow)

B1 ( 31 1 MQ (brown-black- 6-105-12 R204

greer)
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KEY
No.

1/2-Watt

o
C1

C1
C1

C1

C1

CH

C1

C1

Ci

C1
C1

Ct

Ct

C1
C1

C1
C1

CH
C1
C1
oyl
C1

G

QTY.

DESCRIPTION

2.7 £ (red-violet-gold)
10 Q {brown-black-
black}

22 {1 (red-red-black)
51 {1 (green-brown-
black)

100 £} (brown-black-
brown)

180 { (brown-gray-
brown}

200  {red-black-
brown)
220 ) (red-red-brown)

270 0 (red-violet-
brown}

330 (2 (orange-orange-
brown)

380 O (orange-white-
brown)

510 Q {green-brown-
brown)

680 {1 (blue-gray-
brown)

1000 & (brown-black-
red)

1100 @ (brown-orown-

red)
1200  (brown-red-red)

1500 0 {brown-green-
red)

2200  (red-red-red)
3900 &} (orange-white-
red)

4700 ) {yellow-violet-
red)

£80C & (blue-gray-red)
8200 (2 (gray-red-red)
10 k& (brown-black-
orange)

38 k) (orange-white-
orange
47 k)
orange

o

yellow-violet-

e

HEATH

Fart No.

8-279
6-100

6-220
6-510

g-101

6-181

6-201

§-221

8-271

5-331

6-391

6-511

8-681

6-102

g-112

6-122
6-152

6-222
6-392

6-472
B-682

6-822
6-103

CIRCUIT

Component No.

Rz271
R212, R284,
R285
R2C7
R208

R249, R26¢%

R223, R274,
R275, R281,
R282, R2B3
Rz257

R232, R233,
Hz258, R261,
R276

R214, R215,
R225, R228,
R227

R247, K264

R229

R270

Rz267, R273

R208, R216,
Ra18, Ra222,
R224, R231,
R234, R259,
Rz262
R278

R235
R266, R277

R2g1
A218, Ra251,
R254
R221

R209, Rz11

H279, R280
R28%

R228

R217
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KEY QTy. DESCRIFTION

MNo.

C1 {} 1 100 k¥ {brown-black-
yellow)

C1 {1 1 MO (brown-black-
green)

1-Watt

D1 { ) 1 88 k{1, 10% (blue-
gray-orange}

7-Watt

E1 { ) 2 4700 0 (4.7k),

wirg-wound

CONTROLS-SWITCHES

F1 {9y
F1 () 1
F1 () 2
F1 ()1
Fa {3 1
F3 ()
F4 () 1
5 (3 1
CAPACITORS
bica

G1 () 1
G1 () 1
G1 ()1
Ceramic

G2 () 1
G2 () 1
G2 () 2
Gz . ()1
G2 () 1
G2 { ) 2
G2 - {1} 3
G2 () 1
G2 () 2
G2 () 2

100 ) controf

500 O contro

1000 O (1k) controf
5000 Q (5%) contirol
10 k{l control with

. switch

21-position rotary
switch

8-position rotary
switch

3-position rotary
switch

100 pF
150 pF
290 pF

56 pF
100 pF
200 pF
001 uF
0033 uF
005 pf
01 ufF

02 uF
d pF
2 uF

HEATH

Part No.

6104

6-105

1-8-1

3-21-7

10-314
10-018
10-236
10-804
18717

63-1232

63-1233

63-1234

20-102
20-103
20-121

21-85
21-172
21-21
21-163
21-141

2i-27

21-18

21-82
21-95
21-89

CIRCUIT
Component No._

Rn28s

R201

Rz52

R2g6, R287

Ra72

R268

R248, R258
R255
R253/8Wa05

SW203

SW201/R213/
SW204
SW202/R263A/
R263B

caot
Ccaz8
G224

G223
G222

C211, €233
C221

c215"
C213, C214
0202, G203,
C207

C219

C218, G235
C238, C237
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KEY QTY. DESCRIPTION HEATH CIRCUIT

No. Part No. Component No,

Electrolytic

G3 )1 5 uF 25-125 c227

G4 {11 6 uF nonpolarized 25-165 C208

Gb ()2 10 uF 26-64 C212, C234

GB (12 100 pF 26-117 C204, C205

Tantalum

G7 {11 2.2 uF, 18V 25-195 c217

G§ { ) 2 2.2 uF, 20v 25-221 C225,0220

G8 (.11 22 uF 25-212 C216

Polystyrene

Ge (1 02 uF 29-40 €231

Mvlar

G10 { Y2  ApF 97-47 C208,C209

Gt ()1 2 uF 27-168 C232

Trimmer

G172 { 11 8-50 pF 31-36 C229

DIODES-TRANSISTORS-INTEGRATED CIRCUITS

H1 () 4 1N751 zener dicde 56-16 ZD210, ZD211,

(violet-green-brown) ZD203, ZD204

H1 () 2 PS18775 zener diode  56-31 ZD214, ZD217

H1 () & 1N4 148 diode 56-56 D205, D206,
0207, 0208,
D215, D216

H1 () 1 1MN750A zener dicde 56-59 ZD209

NOTE: Transistors and integrated circuits are marked for
identification in one of the following four ways. (On
integrated circuits, the description may have latters other
than those given in the list. Example: SN7400N or )
MC7400P.) -7 ‘

1 Part number.

2. Typsnumber,

3. Part number and type number,

4 Part number with a type number other than the

one shown,
H2 ()2 2N2369 transistor 417-154 Q203; 0208
H2 {2 SEB020 transistor 417-237 Q212,Q213
H3 { )4 2N3393 transistor 417-118 ZD201, 23202,
t zD212, ZD213
H3 t Y X2SAB29 transistor 417-201 Q208
H4 { )3 2N4121 transistor 417-235 Q210, Q211,
0216
H4 { )y MPSAZ0 transistor 417-801 Q207
HE £ 2NB770 transister 417-293 Q209
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DESCRIPTION

Integrated Circuits {cont'd.}

H6 {14
H7 {32
He {11
He {13
HB { )1
H8 {1
H8 {12
Hg ()1
H8 {32
HARDWARE
J1 (32
Jz2 { )4
J3 {14
J4 {12
J8 { )2
Jg {9
MISCELLANEQUS
1K1 {12
K2 {11
K3 {12
K4 { )10
K4 (11
KB { ) 2

E304 transistor

MPSU10 fransistor
U780 integrated
circuit

SN7400N integrated
circuit

SN7472N integrated
clreuit

SN7478N intsgrated
circuit

SN74122N integrated
cireuit

SN7413N integrated
circuit

SN740BN integrated
circuit

4-40 % 1/4° screw

#4 x 3/8" self-tapping
screw

4-40 nut

#4 {ockwasher

#6 x 1/4" self-tapping
serew

Control nut

2.2 uH coil
red-red-gray)
Control mounting
bracket

Heat sinl

14-pin socket
16-pin socket
Ferrite bead

PART FROM FINAL PACK

HEATH
Pari No.

417-828

417-834
442-50

4431
443-4
443-16
443-23
443-44

443-45

250-52
250-186

252-2
254-9
250-170

282-7

45-73
704-2078

21595
434-298
434-269
475-16

Horizontal circuit board 85-1990-2

CIRCUIT
Component No._

Q201, Q202,
Q204, Q205
0214, 2215
1C201

10202, 1C204,

1C208
IC211

1C203
1C205,1C206
1C207

1C209,1C210

L201, L202
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STEP-BY-STEP ASSEMBLY

IDENTIFICATION PART
DRAWING NUMBER

The steps performed In this Pictorial are in
this area of the circuit board,

{ ) Positicn the circuit board as
shown in the identification draw-
ing.

1" bare wire.

1" bare wire.

—

1" bare wire.

1-1/4" bara wire.

1" bare wire.

1" bare wire.

1-3/4” bare wire.

1" bare wire.

1" hare wire,

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

1" bare wire.

1" bare wire,

17 bare wire.

1" bare wire.

1" bare wire.

—

1-1/4" bare wire.

1-1/4" bare wire.

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

—

? RV VA | (INCHES) 2 3 4 B 5] 7
/8, w8 | BB 7/8

Frrirreet |5 L ’ el ’!‘ o ‘f Ly [ } J‘[ ey L IJ I / ] - [l . [ el | . .
g B o1 oMy 2 a 4 5 & 7 8 s 10 14 12 13 14 18 16 17
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IDENTIFICATION
DRAWING

The steps performed in this Pigtorial are in
this area of the circuit board.

BT 1" bare wire,

<,
{

{ ) 1" barewire,

¢ ) 17bare wire, e

1" bare wire.

) ; = Eg]
{ } Solder all leads to the foil and cut [:) T”T_“—J S

off the excess lead lengths.

T I I R S|
ﬁ-ﬁ are wire. Lr) .
;i_')_?fltl" bare wire. o D ’ ]m EUF}m ’Tj

{ ) 1" bare wire, — ] U‘—l——i I e . moram

{ ) 1" barewire. ' .] J] (ﬁ' /) N

I} 1" bare wire. .
{ ] Solder all leads to the foil and cut i \ /

off the excess lead lengths,

PICTORIAL 4-2

9] Y. 3 1 (INCHES) 2 3 4 o) 8 7
i/8 3/8 5/8 , 7/8

Lnﬁ%m;J#f[lriﬂg.J%l‘ ﬁ[%tr’if r,_lLrJ . l[.TL,T]i'J’L[FLII Ajli%i fii_rr_‘{i,. J[Aer!%J

O 5 1 oMy 2 3 kS [ 8 7 a @ 16 11 12 13 14 15 15 17
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IDENTIFICATION
DRAWING

NOTE: In the following steps, route the
wires a8 shown and solder gach wire to the
foil as you install it, Be careful that heat
does not melt the wire insulation and
cause a short circuit,

e
{ ) 1-3/8" white wire between holes AG
and AJ.

The steps performed in this Pictorial are in
this area of the circult board.

{ | 5" white wire between holes AB and
AS.

=

{ ) 2-1/2" white wire between holes AL

and AN.
PICTORIAL 4-3
o o 3 1 (INCHES) 2 3 4 5 3] 7
r1|/E 38| 878 778
IHWIHHJ‘ll.‘JlJJrI[j '\'["’{Ff‘r le[JIIT | ijllul.l ! 14‘\ Il.'L|i \{.LHH\
g F 1 (cm) oz 3 4 5 & ¥ 8 ] 10 1 12 13 14 15 18 17
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PART
IDENTIFICATION NUMBER

DRAWING

NQOTE: When you install a diode, always

match the band or bands on the dicde \

with the band mark on the circuit board. The steps you perform in this Pictorial are
BANDED in this area of the circuit board.

END \F‘U

{ ) ZD210: 1N751 zener dicde
(#56-18). ’

) R281:180 0 (brown-gray;brown).

) R285: 10 £ {brown-black-black).

R282: 180 {1 (brown-gray-brown),

()} R283:180 & (brown-gray-brown).
R267: 880 {} (blue-gray-brown).

() R280: 8200 (gray-red-red).
R284: 10 Q0 (brown-black-black).

{ ) R281: 220 0 (red-red-brown).
ZD217: PS18775 zener diods

(#56-31).

{ ) R279: 8200 0} {(gray-red-red).

D216: 1N4148 diode {#56-56).

—

{ ) R276: 220 { (red-red-brown).

D218 1N4149 dicde (#55-56),

—

{ } H2?E:11oon(brown—brown~red)..

Soldsr the lsads to the toil and sut
off the excess lead lengths.

{ ) R274:180 0 {brown-gray-brown).
..

{ } Solder all leads to the foil and cut
" off the excess lead lengths,

ZD214: P81B775 zener dinde
(#56-31).

R276: 180 1 (brown-gray-brown).

R271: 2.7 Q1 {red-violet-gold).

—

R269: 100 & (brown-black-
brown).

—

R273: 680 0 (biue-gray-brown).

—

M270: 510 0 ({green-brown-
brown).

R277: 1500 {} {brown-green-red).

R223: 180 02 (brown-gray-brown).

—

R224: 1000 & {brown-black-red).

—

R235: 1200 0 (brown-red-red).

__._

R222: 1000 2 (brown-black-red).

—

R234: 1000 0 (brown-black-red).

—

R232: 220 0 {red-red-brown).

—

R233: 220 £ (red-red-brown),

—

R231: 1000 1 {brown-black-red).

—

Solder the leads to the foil and cut )
off the excess lead lengths. { ) -Sclder the leads to the foll and cut
] off the excess lead lengths,

—

PICTORIAL 4-4



Page 54

NOTE: When you install a diode, always
mateh the band or bands on the diode
with the band mark on the circuit board.

BANDED

—

e

[2208: 1N4149 diode (#56-56].

T e

L—L )
{ } R2z21: 4700 & (yellow-violet-red).

o
r—

{ ) R228: 39 k& {orange-white-orange},

{ ) R229: 390 { (erange-white-brown).

{

{ ) R219: 3900 O (orange-white-red).
[ ) Rae: red)
— -

(B218: 1000 £ {brown-black-red).

}

IDENTIFICATION
DRAWING

The steps-performed in this Pictorial are in
this area of the circuit board.

- ;
{ ) D207; TN4149 diode (#56-56},
{ J Solder the leads to the foil and cut ‘

off the axcess lead lengths.

{

)

R217: 47 k§2 {yeilow-violet-orange}.

{

)

R2566: 220 £ {red-rad-brown).

{

)

R262: 1000 §2 {brown-black-red).

330 £ ({orange-orange-

R264:
brown),

R227: 270 £ (red-violet-hrown).

R266: 1500 £ {brown-green-red).

Solder the leads to the feil and cut
off the exsess lead lengths,

1N751 zener diode

() ZDni:

{#56-16).

{ ) R247: 330 £ (orange-orange-
brown],

{ )- R249: 100 £ (brown-biack-brown).

s et it
e

{ } R251: 3800 I {crange-white-red).

{ | R254: 3900 §2 l(orange-white-red).

{ ) R259; 1000 £ (brown-black-red},

{ } R257: 200 & (red-black-brown).

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

S —

j ZD209:  IN750A zener diode

(#56-569).

) R225: 270§ {red-violet-brawn},

— —

o

) R226: 270 & {redwiclet-brown),

et e

) R236: 1800 £2 (1.8k), 1%.
S

) R237:1000 22{1K), 1%.

PICTORIAL 4-5

—_—
) R238:200 £, 1%,

} Solder the leads to the foil and cut
off the excess lead lengths,




Page 55

PART

/ NUMBER

The steps performed in this Pictorial are in
this ares of the circuit board.

IDENTIFICATION
DRAWING

[ ) R214: 270§ {red-viciet-hrown}.

{ ) R291: 2200 §2 {rec-red-red).

{ )} R216: 1000 £ (brown-bleck-red).

{ ) R288: 100 k& (brown-kiack-
vellow),

{ | R288: 10 k& (brown-black-orange).

(1 D206: 1N4149 diode (#56-56),
{ | R208: 1000 £ (brown-black-red),

{ )} R212:108 (brown-black-black).ﬂ

{ } R203: 150 £, 1/4-watt (brown- 4
graen-brown}.

{ ) R215:270 & {red-violet-brown),

{ ] R202: 100 kS, 1/4-watt (brown-

black-yellow).

{ ) R204: 1 M, 1/4-watt (brown-
black-green).

D o .
U+ "
= aam ! - = {1 R211: 6800 £ (bluegray-red).,
{ ] R201: 1M (brown-black-gresn). : O
| ! \ _

[} D205: 1N4148 diode (#56-58).

{ ] R206: 160 Q, 1/4-watt (browﬂ
grean-hrown).

- { | R209: 6800 £ (biug-gray-red).

—_—

{ } R207: 2280 {red-red-black).’

{ } R208:51 0 {green-brown-black).

() ZD204: 1N761 zener  dicdef
(#56-18).

e . .

{ } Salder the leads ta the foil and cut
off the excess lead lengths.

|

1

{ } ZD203: 1N751  zener  diode
(#B6-16).

{ } Solder the leads to the fofl and cut
off the excess lead iengths.

PICTORIAL 4-6
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The steps performed in this Pictorial ara in
this area of the circuit board,

PART
NUMBER

IDENTIFICATION
DRAWING

eposition  the as
shown in the identification drawing. o \ &

NOTE: To instali an IC socket, be sure the! |

oo o rbn e o @ D = =R J
| (o — J
0%p Do

(90 o0

-

{ '} 14-pin socket at G207,

{ ) 14-pinsocket at 1C202.

{ ) 1B-pin socket at 10203,

{ } 14-pin socket at 10208,

14-pin socket at 10204,

14-pin socket at 1C205.

()
)
()
()

14-pin socket at 1C271,

{ )} 14-pin socket at 1C210. -

{ '} 14-pin socket at 10209,

{ } 14-pin socket at |C208.

PICTORIAL &-7
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refer to Detail 4-8A and identify the pin 1
end of the integrated circuit., Then
position the pin 1 end toward the half-
“Ymoon mark on the eircuit board and
carefuily install the integrated circuit.
Make sure all the pins are in their

respective holes, PIN 1
EMND

{ ) 1c201: U760 integrated circuit
{#442-50).

F{ ) 1C202: SN7400N integrated circuit
1#443-1).
{ ] I1C203: SN7476N integrated circuit

{#443-18}.

{ ) #C206; SN74122N integrated circuft
(#443-23).
e

{ )} 10205: SN74122N integrated circuit E

(#443-23).

} 10207 SN7413N integrated circuit

{
{

#443.44),

{ ) 1C211: SN7472N integrated circuit

(#443-4).
-

—
{ 1 1C210: SN7408N integrated circuit
(#443.45),

{ ) 1C209: SN7408N integrated circuit
(#443-45). Afier you identify the pin 1
and of this IC, break off ping 9 and 13
at the base of the IC with a pair of
long-nose pliers,

Pt

PIN ¢

—_—

PIN 13

{ } 10204: SN74C0N integrated circuit

{#6443-1).
(1 1C208: SN7400N integrated circuit
(#443-1). :
SMALL
INDENTATION leﬁ%f" noT Bﬁ.,‘-"”’?§z>}
R’\g/ Y %:‘f ’/?W
I Wi
PIN 1 PIN 1 PN 1 PIk 1 PNTE 7

Detail 4-84




= IDENTIFICATION
{ } Reposition the cireuit board as DRAWING -

) . o . PART
shown in the identification drawing. .

y gz NUMBER

i tam T =
NOTE: As vyou install each of the
following controls, solder the leads to the
foil.

The steps you perform in this Pictorial are
in this area of the circuit board.

{ ) R248: 1000 & control {(#10-936),
(The circuit board may be marked
&00,}

{ ] C224:290 pF mica.

} R272: 100 N control {#10-314).

——— —

{ ) R268:5%00 {centrol {#10-918}.

NOTE: When you install an electrelytic
capacitor, always match the positive (+)
marked end of the capacitor with the
positive {+) mark on the circuit board.

POSITIVE
1+1 END

{ ) £212: 10 uF electrolytic.
e = —
{ ) R2B5: BOCO £ (5k) contrel

L= (#10-904}

{ ] C213:.005 uF ceramic,

{ } C214:; .005 pF ceramic. This may be
a tight fit.

{ } C215:.0033 uF ceramic.

I

{ ) ©234: 10 uF electrolytic.

NOTE: When you instell a tantaium
capacitor, always match the positive (+] or
dot marlced side of the capacitor with the
positive (+} mark on the circuit board. -

POSITIVE {+)

PICTORIAL 4-9

C226: 2.2 uF, 20V tantalum.
5}_ ) ©225: 2.2 uF, 20V tantalum,

} Solder the leads to the foil and cut
off the excess {ead lengths.
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{ ) £222:100 pF ceramic, Position the
capacitor to the left so it will not
interfere with the large switch that
you will install later.

O —

NOTE: When vou install a ‘tantalum

capacitor, always match the positive [+} or

dot matked side of the capacitor with the
positive (+) mark on the circuit board.

POSITIVE (+)

{ ) C216: 22 uf tantalum.

[ ) £281: 1000 pF {.001) ceramic.

{ ) C223: 58 oF ceramic. : k

IDENTIFICATION
DRAWING

\ LARGE SWITCH
\ GOES HERE LATER

PART
NUMBER

The steps you perform in this Pictorial are

" in this area of the circuit board,

{ )} (233:200 pF ceramic.

NOTE: As you Install the following
contrel, solder the leads to the foil.

— — s

{ ) C217: 22 wF, 1BV tantalum.
Position the positive (+] marked {or
red-colored) end as indicated on the
circuit board screen,

{ ) C219:.02 uF ceramic,

{ } C€218:.1 uF ceramic,

{ ) €211:200 pF ceramic.

( } C202:.01 uF ceramic.

( ) CZD‘I 100 pF mica.

NOTE; When vyou install sach of the
following electrolytic capacitors, be sure
you match the positive (+) marking on the
capacitor with the positive (+) marking on
the circuif board.

\ VE
+F’OSIT1

(+] MARK

C204: 100 uF electrolytic.

ey mr———
e ——

C205; 100 uF electrolytic,

{ ] Solder the feads to the foil and cut
off the excess jead lengths.

{ } R258: 1000 £ {1k} control

(#10-936).

{ ) €235:.1 uF ceramic.

At ) C203:.0% uF ceramic.

NOTE: When you install an electrolytic
capacitcr, always match the posftive (+)
marked end of the capacitor with the
positive {+} mark on the circuit board.

POSITIVE
{+1 ENG

£227: 5 uF electralytic.

e
———

FICTORIAL 4-10

1.201: 2.2 uH coil {red-red-gray).

C208: .1 pF Mylar.

C207: .01 uF ceramic.

1.202: 2.2 uH coil {red-red-gray).

€208: .1 pF Mylar.

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

NOTE: Each of the following two
transistors are ong of the three types
shown below. First note the wide space or
locating tab on the transistor, Then note
the cutline of the locating tab on the
circuit board, Line up the transistor with
its outline on the cirguit board and insert
the Ieads into their correct Roles, which
are indicated by G, D, and S. Solder the
leads to the foil and cut off the excess lead
iengths.

LOCATING
WIDE TAB FLA'&'

WIDE SPACE

{ )} Q204: E304 transisior {#417-828).

IDENTIFICATION
DRAWING

{ } Q205: E304 transistor (#417-828).

{#417-184),

{ } Qz208: 2NE770 transistor
{#417-293),

[ ) Q206: 2N2389  transistorf’ 7

FICTORIAL 4-11

{ ) Qe12: SEB020 transistor {#417-
237).
WIDE FLAT

{ ) Q213: SEB020 transisior (#417-
237).

( ) £237:.2 uF ceramic.

{ ) C236: .2 uF ceramic.

V8 () Q2100 2N4121 transistor

:

e i

W{ ) Q216: 2N4121  transistor

() Soiderthe leads to the foll and cut
off the excess lead lengths.

NOTE: Install the next three transistors as
shown, Note the position of the wide
space of the transistor marked with an
asterisk, ’

BOTTOM
g VIEW

o]
glo olc
OR WiDE
SPACE

FLAT

{#417-235).

{} Q211 2N4121 transistor
(#417-235). .

(#417-235),
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PART
NUMBER

The steps vou perform in this Pictorial are
in this area of the ¢ircuit board,

IBENTIFICATION
DRAWING

{ ) Q203: 2N2369  transistor

; (#417-154),
NOTE: {nstail the following transistors as .
shown. Solder each lead to the foil and cut TAB AB
off the excess lead lengths, (1 8/
RN i, B
Q et

— — ——

{ } Q207: MPSA20  transistor
(#417-801},

#B" LEAD

FLAT

{ ) ZD212: 2N3383  transistor
{#417-118}.

{ y ZD213: 2N3393  transistor
(#417-118).

==
{ ) ZDz02: 2MN3393 transistor

(#417-118), J

{ } ZD201: ZN3383 transistor
(#417-118).

{ } Q208: X28A829 transisior
{#417-201),

FLAT

{ } 0202: E304 transistor {#417-828).

FLAT

PICTORIAL 4-12

\me SPACE/

() 0201 E304 transistor (#417-828).
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NOTE: In the following steps, solder each
wire to the foil as you instail it on the
1 circuit board.

rotary switch with 100 £ controi.
Make sure the pins on each wafer are

against the circuit board. Solder the
pins to the foil.

{1 1-1/2" whita-black wire fram

{ ) -2-1/4" white-green wire at hole N.
{ ) SW201/R213/SW204:. B-position \ Q

straight, |nstall the pins, one wafer
at a time, into the circuit board.
Make sure the switch js seated down

PART
NUMBER

The steps you perform in this Pictorial are
in this area of the cireult board.

\
\

N\
N

T A

\\

IDENTIFICATION
DRAWING

SW204 lug 2 (S-1) to hole BE.

{ )} 3-1/4" white-brown wire from

rotary switch with dual 1000 &£

wafer are straight. Install the pins,
one wafer at a time, into the circuit
board. Make sure the switch is
seated down against the circult
beard, 5Solder the pins ta the Toil,

{ 1 C206: 6 uF nonpolarized elsctroly-

either lead to the circuit board.
Connect the other lead to SW202

SW204 fug 1 {S-1) ta hole AH. ‘//////,7/////”///
{ } 2.1/4" white-black wire at hole BD, [l’) %
{ } SW202/RZB3A/R263B: 3-position \ -~ m m
ftch wi i
ntrols, Make sure the pins an ths W 4o
controls . \ F'J % |
i

tic. Position this capacitor with S

T

Y /////////////// T, R

ECREN N
I L L \f.{

N

S

1
S\
L

lug 7 {8-1}.
PICTORIAL 4-
o o g (INCHES) 2 3 4 =) 5] 7
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IDENTIFICATION
DRAWING

- PART
NUMBER

The steps you perform in this Pictorial are
in this area of the circult board.

HEAT SINK

{ ) B252: 68 k2, l-watt (bluegray-
crange). Solder the ieads to the foil
and cut off the excess lead lengths.

9‘ &‘W% NOTE: Cut and use the lengths of sleeving
13 -3 ¥ { called for on the leads of the following
, ‘ resistors, Solder the leads to the foll as

D
é you install each resistor. Then cut off the
1407 3" L |

"1 excess lead lengths,
SELF-TAPPING -
SCREW © &

{ )} Q214: Assembie and mount a Q_ )
tramsistor  heat  sink  assembly  as
follows. (NOTE: This assembly is
different from those on the vertical
circuit board.)

SASATRSRSTATRENS

Ein

1. Loosely mount an MPSU10
transistor {(#417-834) on a
large heat sink with a 4-40 x
174" screw, a #4 lockwasher,
and & 4-40 nut as shown, Be
sure the bevels are positioned
as shown,

{ } RZ86: 4700 @, 7-watt. Use 1/2"
lengths of sieeving,

{ ) R287: 4700 §, 7-watt. Use 1/2"
tengths of sleeving.

{ } Set the circuit board aside
termporatily.

2. Slide & ferrite head over the
center transistor lead,

3 Mount the transistor heat sink
assembly  onto  the circuit
hoard at Q214 with two 4-40
X 3/8" self-tapping screws,

4, Solder the transistor léads to
the foil and cut off the excess
lead lengths.

Tighten the screw,

5.
{ } Q215 In the same manner, mount
another  transistor  heat  sink

assembly. ¥

FICTORIAL 4-14
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TIME/CM SWITCH
Refer to Pictoriat 4-15 for the Tollowing steps.

{ } R2B3/SW205: Mount a 10 k& control with switch
{#15-717) to the control mounting bracket as shown.
Use a control nut. Bend the iocating tab away from
the control as shown in the inset drawing.

) SW203: Mount the 21-pesition rotary switch to the
control mounting bracket with two 4-40 nuts. Be sure
t0 position the rotary switch so the lugs are as shown
in Pictorial 4-18.

Z1-POSITION
ROTARY SWITCH"

CONTROL

PICTORIAL 4-15 wmounting
BRACKET

SWITCH

Refer to Pictorial 4-16 for the following steps.
{ ) Position the switch assembly as shown,

NOTE: To prepare the lengths of wire inthe foilowing steps,
cut the wire to the specified length. Then remaove 1/4" of
insulation from each end. Position all wires as shown in the
Pictorial.

{ ) Prepare the following wires:
QUANTITY WIRE
2 1-1/2" smaller brown
2 1-3/4" smalter brown’
1 37 smaller orange

NOTE: In the following steps, bend the switch fugs as shown
in the drawings. Also, use only & minimum amount of solder

on the switch lugs. *
{ } Connecta 1-1/2" smalter brown wire to wafer 1 lugs 8
{(NS) and 11 (S-1).

WAFER 1

PICTORIAL 4-18

{ )} Connect the 1/4" bare end of this wire to wafer 7 lug
3 {NS). Connect the bare 1/2" end through warter 1
lug B (N5S) to Jug 7 {NS).

{ ) Connecta 1-3/4" smaller brown wire between wafer 2
lugs 6 {5-1} and 25 (NS).

{ } Connecta 1-3/4" smaller brown wire between waTer 2
Jugs 4 (NS} and 23 (NS).

[} Carefully twist lugs 7, 8, 10, and 11 {of wafer 2) 50°
as shown in the inset drawing.

NOTE: Where a wire end passes through a lug and then goes
elsewhere, as in the following step, it will be treated as two
wires in the soldering instructions {5-2),'one entering and
ore leaving the lug,

{ } Connect a 1" bare wire from wafer 2 lug 7 {51},
through lug 8 {S-2), through lug 10 {5-2), to lug 11

{ )} Remove an additional 1/4” of insulation from onz end

of the remaining 1-1/2" smalter brown wire, (NS}
oy A 3, 1 (INCHES) 2 :3 4 5 =] 7
[oga aeyom o) |y o I ] ! | o f Lo
[Trrl [‘IITII T T T r r T J’ T T T ] T T ‘! T l i I T I I T
O -5 1 (Cmy 2 a 4 5 -] T 8 10 1 12 13 14 15 146 17
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Detall 4-164A

{ ) Refer to Detail 4-18A and prepere a 150 pF ‘mica
capacitor {C228] and an 850 pF trimmer capacitor
{C229) assembly as shown. (Do not cut off any excess
mica capaciter lead lengths.) '

() C£228, C229: Connect the capacitor assembly from
wafer 1 lug 3 (S-2) to waTer 2 lug 4 [S-2).

{ } Connect a 3" smaller orange wire from wafer 1 lug 4
(S-1) to R253 lug 2 {S-1).

Refer to Pictarial 4-17 for the following steps.
{ 1 Pesition the switch assembly as shown,

( )} R248: Connect a 20 k{2, 1% resistor between wafer 1
lugs 17 {NS) and 7 (NS).

{ ) Connect a 1’ bare wire from wafer 2 iug 13 (S-1),
through lug 15 (NS}, to lug 17 {S-1).

{ ) Connect a 1" bare wire from wafer 2, lug 23 {S-2),
through lug 25 (52}, to lug 27 (S-1).

{ )} C231: Conmnsct a .02 uF pelystyrene capacitor
between wafer 1 lug 5 {S-3} and wafer 2 jug 15 {S-3}.

{ } Prepare the following wires:

QUANTITY WIRE

free ends will be connected later.

{

6-1/2"

/

WHT-GRAY

PICTORIAL 4-17

NOTE: Connect only one end of the following wires. The

WHT _ .
- e\
."5

1

) 2-1/2" smaller brown wire to wafer 2 fug 30 (S-1),

) 2-1/2" smaller black wire to wafer 2 lug 29 {S-2),

b 2-1/2'" smaller brown wire to wafer 2 tug 24 (S-1}.

J 2-1/2" smaller brown wire to wafer 2 fug 20 {S-1).

J 8 white-brown wire to wafer 2 lug 198 {81).

) 2-1/2* smaller brown wire to wafer 2 Jug 14 (8-1}.

4 2-1/2" smaller brown
1 2-1/2" smaller black _
1 2" ‘white-brown { )} 7-1/2" white-blue wire to switch SW205 fug 2 {S-1),
1 7-1/2" white-blue
1 6-1/2" white-gray { ) 6-1/2" white-gray wire to switch SW205 Jug 1 {5-1).
O vy 8, T UNCHES) 2 3 4 5 &
vey sy e o e b d e b e b b by
‘ T ] T T T I ‘! T T T ’ T ! T J T I T li T T T T T ] T
B 7 10 11 12 13 14 15 15 17

rfrﬁTHI’l‘]’"‘l’
Q 5 1 (oM 2 3 4 B
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/__"'—;k\\
E——-—_"._.'_*m_-jtﬂ
e15-14—1352/

Nt =

[
1G

1

l WAFER 1

1-1/2"
BARE

3/8"/

TEFLON
SLEEVING

I WAFER 2

PICTORIAL 4-18

Refer to Pictorial 4-18 for the following steps.

Cut five 1-1/2" lengths of bare wire.

Cut six 3/8"" lengths of teflon sleeving.

Lay a 30 K&, 1% resistor and a 1-1/2" bare wire
side-by-side. Then place a 3/8" length of slesving over
one lead of the resistor and the bare wire, Refer to
resistor R248 in Pictorial 4-18.

R245: Connect the bare wire and resistor lead to
wafer 2 lug 28 ($-2).

{ ¥ TConnect the other end of the bare wire to wafer T lug
17 {5-2).

Connect the other end of the 30 k&2, 19% resistor to
wafer T lug 16 {NS).

——

Place a length of sleeving over one lead of a B0 k§32, 1%
resistor and a length of bare wire.

R244: Connect the bare wire and resistor tead to
wafer 2 lug 26 {5-2).

Cennect the other end of the bare wire to wafer 1 lug
16 (S8-2).

Connect the other lead of the B0 k{2, 1% resistor to
wafer 1 lug 15

Place a length of slesving over one lead of a 100 k&2,
1% resistar and a length of bare wire.

R243: Connect the bare wire and resistor lead to
wafer 2 jug 22 (S-2).

Connect the other end of the bare wire to wafer 1 lug
15 {8-2).

Connect the other lead of the 100 k2, 1% resistor
wafer 7 lug 14 (NS).

Place a length of sleeving over one lead of a 300 k&3,
1% resistor and a length of bare wire.

R242: Connect the bare wire and resistor lead to
wafer 2 lug 21 (S-2}.

Connect the other end of the bare wire to wafer 1 lug
14 {3-2).

Connect the other lead of the 300 k&3, 1% resistor to
wafer 1 lug 13 (NS).

Connsect a 1-1/2"" smaller yeilow wire from wafer 1 lug
13 {3-2} to wafer 2 lug 18 (NS},

Place & iength of sieeving over ane lead of a 530 kE3,
1% resistor.

R241: Connect this lead of the resistor to wafer 2 lug
18 (5-2).

Connect the other lead of the 500 k&2, 1% resistor to
wafer 1 lug 12 {NS).

Place a length of sleeving over one lead of a 1 M2, 1%
resistor and a length of bare wire,

8239 Connect the bare wire and resistor lead to
wafer 2 lug 16 (5-2).

1/, @/8 | 8/8 7/8 r i
II)J\[J[JII‘J FI ’r - ll ‘ ';_ "} J! . | O II
: "

? Y Y% % 1 (INCHES) 2 3
o
o 1{CM) 2 3 4 & 6
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12 (8-2).

Connect the other lead of the i M, 1% resistor to
wafer 1 lug 10 {8-1).

Refer to Pictorial 4-19 for the following steps.
Prepare the following wires:

()

QUANTITY WIRE

1 8" white-red

1 10" white-yellow
2 3-1/2 smaller orange
1 3" white-black

1 5" white-black

3 3" smaller brown
1 &' white-green

1 4" smalier brown
1 7" white-orange

1 4" white-yellow

1 4" white-biue

Position the switch assembly as shown.

()

NOTE: Connect the following wires to the switch, The free
ends will be connected latey.

{ ) 8"white-red wire to wafer 1 lug 9 (3-1).

10" white-yellow wire to waler 1 lug 8 {S-2).

Connect the other end of the bare wire to wafer Tlug

8’ whita-green wire to wafer 2 fug 3 (S-1).

) 4" smaller brown wire to wafer 2 lug 2 {§-1).

7" white-orange wire to wafer 2 lug 1 (S-1).

4" white-yellow wire to control R253 Jug 3 {8-1).

4" white-hlue wire to contro! R253 lug 1 {5-1).

Check all the switch lugs to be sure that solder has not
blobbed onto nearby lugs or eyelets,

YA
N ]| L3127
o4 MALLER "I
SMALLER > aRG

ORG

()
17 smaLLER
{ ) 3-1/2" smaler orange wire to wafer 1 jug 7 (5-2). BRN
£ ) 3" white-black wire to wafer 1 lug 6 (S-1). ‘
{ } B"”white-black wire to wafer 1 lug 2 (S-1).
R253
) 3-1/2" small orange wire to wafer 1 fug T (5-2),
{ ) 3"smaller brown wire to wafer 2 lug 12 {S-1),
{ ) 3" smaller brown wire to wafer 2 lug 8 {S-1). g T
SMALLER R
( )} 3”smaller brown wire to wafer 2 lug 5 (5-1). BRN SMBARLI\}J‘ER
PICTORIAL 4-19
O w3y (INGHES) 2 3 4 5 <] 7
e amyge v) 4 f ! T SRR B N RO R B S AN I |
"flr’zl—ll[[ T [ T r T ’ L rﬁ T i' T r L T i T T T ’ T ! r ] o I NEEN ‘ o
o 5 otomy =2 3 4 5 6 ” 8 o 10 7 12 18 14 1% 16 17
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—

P

PICTORIAL 4-20

Refer to Pictorial 4-20 for the following steps.

{ )} Position the switch assembly near the horizontal
circuit board as shown.

Connect the wires coming from wafer 2 to the circuit board
as follows. Soider each wire to the Toil as you install it,
(NOTE: The brown wires called for are smalier brown
wires.)

{ ) Brown wire from lug 30 to hole P,

{ ) Brownwire from lug 24 to hole R.
{ } Brown wire from lug 5 to hole 5.

{ } Brownwirgfrom [ug 20 to hole T.
()} Broewnwire from lug 9 to hole U.

( 1 Brown wire from lug 14 to hole X,
{ )} Brown wirefrom lug 12 to hole Y.

{ } Smaller black wire from lug 29 ic hole J.

Connect the wires coming frem wafer 1 to the circuit board
as follows. Solder each wire to the foll as you install it.

{ ) Smalier orange wire from lug 1 to hole i,

{ } Smaller orangs wire from lug 7 to hole L.

Refer to Pictorial 4-21 (in the “Ulustration Booldet™) for
the following steps.

{ )} Refer to Detail 421A and loosely mount the switch
assembly to the circuit board at SW203 as shown, Use
two #6 x 1/4" self-tapping screws. Do not pinch any
wires between the cireuit board and switch,

|

N

% 6x 1/4"
{:9 E%SELWF-TA PPING

SCREW

Detall 4-214
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Connect the wires coming from wafer 2 to the circuit board

as follows. Solder each wire to the foil as you install it.

Position each wire down neatiy on the eircuit board.

{ } White-orange from lug 1 1o hole A_K‘
{ ) Smaller brown from lug 2 to hole AE,

{ ) White-green from lug 3 to hole AF.

{ } White-brown from lug 19 to hole AT.

Cennect the wires coming from wafer 7 to the circuit board
as jollows. Soider each wire to the foil as you install it,

( 1 White-black from jug 2 to hols BB.

{ } White-black from Jug 6 to hole AA.
“{ } White-yellow from lug 8 to hole BA.

1 '} White-red from lug 9 to hole BC.

Connect the wires coming from control R253 to the circuit
hoard as follows. Soider each wire 1o the foii as you install

it
{ } White-blue from lug T to hole ALL.

{ 1 White-yellow from lug 3 to hole AX,

{ } ©232: instali one lead of the 2 uF capacitor in hole Z
on the circuit board as shown. Solder the lead to the
foil and cut off the excess lead length. NOTE: If your
capacitor has a band on one end you may disregard
this band. '

{ ) Connsct the other capacitor lead to switch SW203
wafer 2 jug 11 (8-2}. :

Connect the wires coming from switeh SW205 to the circuit
board as follows, Solder each wire 1o the foil as you install

{ ) White-biue from lug 2 to hole AZ.
{ | White-gray from lug 7 to hole AY,

{ ) Position ali ths wires down neatly on the circuit

board,
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{ ) Turn the circuit board over and
position it as shown.

In the following steps, Tnstall the wires t0]
the foil side of the circuit board as shown, |
Solder each wire as you connegt it and
than gently tug an the wire to be sure it is
properly scldered, Leave the wire
insulation 1/8" from the circuit board s0;
the connection can be soldered,

PART .
NUMBER

{ } 7" white-biue wirg at hole F.

{ ) 9" whitegreen wire at hole E,

{ ) 9" white-gray wire at hole D.
{ ) 11" twin lead at H and G, Prepare
both ends as shown.

{7 Whité-red wire at hole C,

o ers

{1 18" white-vellow wire at hole B,

{ ) 12" whhe-orange wire at hole A,

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions:

{1 Unsoldered connections.

{ )} "“Cold"” solder connections.
{ | Solder bridges between foil patterns,

{ )} Protruding leads which could touch
together,

{ } Transistors and integrated circuits
for proper type and installation,

{ )} Capacitors for the correct pesition
of the banded end.

{ )} Diodes for the correct position of
the banded end, PEC?@RQ&L 422

Set the circuit board aside temporarily,

Va
$/8 3
/8, 38 B(Brvfeli. bl .

|rn|||||'| T T
o F 1 oMy 2 E]

(i3 Yo 14 a 1 .8) 2 3 4 o) IS 7
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PARTS LIST

Unpack the remaining parts (Final Pack} and check each
part against the following list. Make a check mark H/} in
the space provided as you identify each part.

KEY QTy. DESCRIPTION HEATH
No. Part Mo. ]

RESISTORS-CONTROLS-CAPACITORS

Al () 22 O, 1/2-watt (red- 6-220
red-black) resistor

A2 (31 47 kQ, 1-watt (yallow-  1-7-1
violet-arange) resistor

A2 {11 1.5 M£2, 1-watt 1-35-1

(brown—green-green)
1 M£), precision resistor  2-14

A3 { )

A3 {1 10 MS2, precision resistor  2-17

Ad { )2 200 2 controj 10-1058

Al L) 10 k&2 contrel with 19-718
switch

AB { )1 1 M£2 control 10-1043

A7 ()2 .1 uF Myiar capacitor 27-132

AB {11 100-100-300 electrolytic 25-228
capacitor

SWITCHES-INSULATORS

51 )1 120-240 switch 60-54

B (11 NOR-LOW switch 60-608

B2 { ) 2 DP3T slide switch 60-610
B3 {1 Cushion strip 73-5
B4 {15 Alligator clip insulator  73-34
B { 1B Grommet 73-45

{ )1 Fish paper 75-103

BG A Line cord strain 75-182
reljef _

B7 ()4 Circuit board standoff 75710

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 of the Manual, Your “Warranty” is located Inside
the front cover. For pricing information, refer tc the
separate "Heath Parts Price List.”’

CIRCUIT
Component No.

R7

R4

K8

Rb, R6
R2/5W3

R3
C1, G2
Cc3

Sw4
SWe
SW1, SW2
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KEY QTY. DESCRIPTION HEATH
No, Part Mo.
HARDWARE

NOTE: The hardware may be in more than one packet.
Open all the hardware packets in this pack before you check
the hardware against the Parts List,

#1-#2-#3 Mardware

C1 { ) 4 1-78 x 1/4" flat head 260-1231
Screw

cz ()2 #4 X 1/4" screw 250-420

C3 () 4 348 x 3/8" flat head 250-251
sCirew

C4 { ) a 3-48 nut 252-1

C5 { )} 4 #3 lockwasher 254.7

#4 Hardware

C6 { ) 4 4-40 x 1/8" setscrew 250-166

Cc7 { ) 8§ 4-40 x 1/4"" screw 250-52

C8 {}) 3 . 4-40 x B/18” black flat  250-1106
head screw

C9 { } 8 4-40 nut 252-18

C10 { ) 8 #4 lockwasher 254-9

#6 Hardware

C11 {1 4 6-32 x 3/16" flat head 250-70
SCrew

C12 {11 #6 x 1/4"" seli-tapping  2560-170
. screw

C13 { 112 6-32 x 1/4"" screw 250-235

ctd ()8 . 6-32 x 1/4" flat head 250-416
sorew

C15 { )4 6-32 x 5/16" setscrew 250-100

C1e ()5 6-32 x 3/8" screw 250-88

17 { )1 6-32 x 3/8" fiat head 260-32
screw

18 ()4 #6 x 3/8" self-tapping  250-441
flat head screw

C19 ()8 #6 x 3/8" hex head 250-475
SCrew

C20 { 1 6-32 x '1/2" sorew 250-162

C21 ) 4 6-32 x 3/4" flat head 250-503
screw

cz22 { 6-32 nut 262-3

Cz3 { 12 #86 lockwasher 254-1

24 { )1 #5 solder iug 258-1

Cca25 (1 a §-32 tapped hex 255-188

spacer

CIRCUIT
Component Mo,
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KEY QTy. DESCRIPTION HEATH CIRCUIT
No. Part No. Component No,

#8 Hardwars

czg [ ) 4 8-32 x 1/2" screw 250-585
Cc27 { ) 2 8-32 % 1" screw 2650-87
C28 () 6 8-32 nut 252-4
C29 { )10 #8 lockwasher 254.2
C30 ()2 #8 flat washer 25345
Other Hardware
C31 { )2 10-32 % 5/8" 250-1162
thumbscrew
ca2 {17 Control nut 252-7
£33 { )5 Controt fiat washer 253-10
C34 {1 2z Large soider jug 259-27
C35 { )1 Push-on nut 252193
€36 { )4 E/16"" spacer 255-49
C37 { ) 2 1.3/8" threaded spacer  255-66

METAL PARTS

{11 Top cover 20-1109-2
(11 Bottom cover 80-1110-2
{ )1 Front subpanal 100-1676
{ )1 Front pane! 203-1723-1
{31 Rear subpanel 200-1205
{11 Left subpansl 200-1206
()1 Right subpanel 200-1207
{11 Rear panel 203-1631-1
D1 ()1 Right shield bracket 204-2066
D2 { )1 Left shield bracket 204-2067
b3 { ) 2 Cantrol bracket 204-2139
()2 Side rail 205-1414
{ ) 1 CRT shield 208-1120
D4 {11 CRT subshield 208-1205
D5 ()} 2 CRT clamp 267-606
' { )1 Rear panel ring 210-97
{ )1 Frant panel ring 210-68
D6 {1 GRT ring 210-76
D7 ()1 Handle 211-61
D8 ()2 Detent 266-807

KNOBS-BUSHINGS-FEET
()5

E1 ) Large black control 462-951
knob

E2 {135 Conceniric knob 455-613
bushing

E3 ()7 Small knob bushing 455-71

E4 {15 Small red knob 452-363

E4 {12 Small black 462-350
knob

£5 {12 Black knob with 462-398

skiry
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KEY QTY.
No.

DESCRIPTION

Knobs-Bushings-Feet (cont'd.)

EB {12
E7 {12
k8 {12
E8 ()2
ES {18
E10 { )4

Large knob bushing
Detent cover

Large nylon bearing
Small nylon bearing
Small rubber foot
Large rubber foat

LABELS-CRT-WINDOW

—_ e s e

()
{ )
()
()
()

F1 ()1
F2 B
F3 ()i

MISCELLANEQUS

G1
G
G2
G3
G4
G5
(6
G7
G8
G9
G10
G11

R e
T M e e et bt e e e e e e e et e
__x_aM_\.l:-.m]\_)_a._x._a;\)M_ai\j_a—a

G111

—
-y

Gtz
G13
G14
G15
G186
Gt7
G18
G18
G1o

G20

TR e, el e e, e e, e,
— N et Mt Mgt et i v mar
[N S N, S S N

d

Danger label

Fusa replacement label
Heathkit label

Biue and white lahel
CRT {cathode ray
tube}

Graticute

CRT window

CRT bezel

Power transformer
Line cord

Test cabile

Wire harness

1/8" coupling

1/4" coupling
Plastic clamp

Tep handle grip
Bottom handle grip
Coil spring
Alligator clip

Cord retainer

Cabie tie

Decorative insert
#53 lamp
1/2-ampere slow-hlow
fuse

t-ampere slow-blow
fuse

Fuse block
Terminal strip

BNC connector
Feed-through connector
CRT socket

Lamp socket

lLong control shaft
Short contre! shaft
Allen wrench
Alignment tool

HEATH
Part Mo.

48550
452-908
45554
455-62
261-1
261-9

380-147
390-1265
3201213
391-34
411-815

414-36
446-646
210-74

54-919
89-22
134-237
134-940
456-36
456-7
207-38
211-67
211-68
258-192
260-16
261-39
354-6
391-81
412-17
421-20

421-23

42241
431-14
432-59
432-893

. 43441

34-44
463-271
483-272
490-23
490-71

CIRCUIT

Compenent No.

PL1
Fi

F1
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STEP-BY-STEP ASSEMELY

REAR SUBPANEL ASSEMBLY -

Refer to Pictorial B-1 (in the “illustration Booklet”} for the
following steps.

{ ] Position the rear subpanei as shown,

{ 1 Refer to Detail B-1A and install grommets in holes A,
B, and C.

Detail 5-1A

! Refer to Detaill 5-1B and install a #6 solder Jug at D
with a B-32 x 1/4" screw and a §-32 nut. Pesition the
solder lug as shown.

()

[ 6-32 x 174" SCREW

&

Detall 5-18

Refer to Detail 5-1C and install the fuse block at F1.
Use a B-32 x 3/8" screw, two #8 lockwashers, and a

6-32 nut,

%@ FUSE
| 632 0t
&l
#6 LOCKWASHER

§-32 x 3/8"
SCREW

Detall 5-1C

F1: if you intend to operate vour Oscilloscope from
120 volis, install a 1-ampere slow-blow fuse at F1,
However, if you intend to operate your Oscilloscope
from 240 volts, install a 1/2-ampere slow-blow fuse.

Mark the fuse rating on the fuse replacement label
{1-ampere Tor 120-volt operation, or 1/2-ampere for
240-volt operation). Then remove the paper backing
and press the label onto the subparel near.the fuse
Jlock as shown in the Pictorial, ’

Push the cireuit board standoffs into holes E, F, G,
and H. See the inset drawing.



Page 7C

{ ) R2/SW3: Refer to Detail 5-1D and install a 10 k&
controb with switch {#18-718) at R2/SW3 with a
control nut, Be sure the control Key goes inta the
subchassis hole,

CONTROL

@NLJT

{ § R3: in a similar manner, install a 1 M& control
(#10-1043) at R3 with a contrel nut.

( } Refer to Detail 5-1E and mount a 1-3/8" threaded
spacer at J. Use an 832 x 1/2" screw and a ¥8
iockwasher. Center the screw in the siot.

' E 8-32 % 142"
i SCREW
[é‘

(Bl%) 45 LockuasHiR

>

1-3/8" THREADED
SPACER

—

o] Y, 35 1 (MCHES) 2
R G2 ISR SN B DA N SO A

{ F Similarly, mount ancther 1-3/8" threaded spacer at K
with an 8-32 x 1/2" screw and a #3 lockwasher.

{ ¥ Setthis subpanel aside temporariiy.
REAR PANEL ASSEMBLY

R efer to Pictorial 5-2 for the following steps.

#6 x 3/8"
HEX HEAD
SHEET METAL

T,

CCRD
RETAINER

BLUE AND WHITE

LABEL PICTORIAL 5-2

¢ ¥ Mount the four cord retainers to the rear panel with
#6 % 3/8" hex head, sheet metal screws as shown. Be’
sure to fit the locating ridges on the retainers into the
panel holes before you tighten the screws. DO NOT

overtighten the screws.

{, Remove the backing paper from the blue and white
label and press the fabel to the rear panel as shown.
Refer to the numbers on this label in any
communications you have with the Heath Company

about this kit.

CHASSIS ASSEMBLY AND WIRING

Refer to Pictorial 5-3 (in the “Ilustration Booklet”) for the
foliowving steps.
(1 Positicn the rear panel so that fole AA is as shown.

{ ). Mount the rear subpanei to the rear panel with three
#6 ¥ 1/4" sheet metal screws as shown.

"I'T'HJIIH[ T [ " T l F J T ’ T [
O B 1 (cm) 2 3 4 5 &
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{ ) Install agrommet in the left subpanel at hole BB.

{ ) lLoosely attach the left subpanei to the rear panel and
rear subpane! with four #6 x 1/4* sheet metal screws.
Then tighten the four screws,

{ ) dnstall a grommet in the right subpane! at hole BA.

{ } Loosely attach the right subpanel to the rear panel and
rear subpane! with four #6 x 1/4’ sheet metal screws.
Then tighten the four screws.

NOTE: When hardware is called for in a step, only the screw

size will be given. For instance, if “6-32 x 1/4'* hardware” Is

called for, it means that a 832 x 1/4" screw, one or more
#6 lockwashers, and a 6-32 nut should be used for each
mounting hole. The Detail referred to in the step will show
the proper number of lockwashers to use.

{ ) Refer to Detail 5-3A and mount the low voltage
circuit heard to the right subpanel, Use three sets of
5-32 x 1/4" hardware at corners BC, BD, and BE. Be
sure to position the circuit board so the part number is
as shown, Do not pinch any wires hetween the circuit
board and the subpanel. Also, be sure the circuit board
does not protrude into other cutout areas of the

subpanel,
PLASTIC T —"
CLAMP
G-32
NUT @}
P g
=
#6
4-32  LOCKWASHER
NUT
@ty
T -
W/ NS
¢
SN

NUMBER

Detall 5-34A

{ | At hole BF, securs the indicated capacitor to the
subpanel [with the positive (+} end as shown] with a
plastic clamp and 8-32 x 1/2" hardware. Be sure
neither the capacitor nor its leads protrude into the
area where the horizontal circuit board goes,

NOTE: The next two circuit boards must mount flush
against the subpanels. When you instal] these boards, refer to
the inset drawing and check along the edoe of the
rectangular cutout in the subpane! to see if any esxcess solder
or wire ends are keeping the circuit board from fitting
properly against the subpanel. Reheat or trim connections as
necessary to make the circuit bosrds fit property, (The
circuit boards must fit properly so the switch shafts will line
up properly with the front panel.)

{ )} loosely mount the vertical circuit board (#85-1538)
to the left subpanel with six sets of 4-40 x 1/4”

hardware.

{ '} in a similar manner, loosely mount the horizontal
circuit board (#85-1539) to the right subpane! with
tour sets of 6:32 x 1/4" hardware. Be careful that you
do not pinch any wires between the circuit beard and
the subpanelf,

{ ) Refer to Detail 5-2B (in the “|Hustration Booklet”)
and temporarily mount the front subpanel to the left
and right subpanels with four #6 x 3/8' flat head
sheet metal screws.

{ } Install and tighten five control nuts on the five shafts
protruding through the front subpanel. Tighten all the
screws that hold both the vertical and horizontal
circuit boards and the iwo screws holding switch
SW203. Then remove the five control nuts.

Refer to Pictorial 54 {in the “lllustration Booklet”) for the

-following steps.

{ ) Prepare a 4" smaller vellow wire and connsct it
between vertical circuit board holes C {5-1) and G
{S-1).

{ ) Prepare two 9" blue wires.

{ } Connect ane blue wire to hote N (S-1}.
{") Connect the other blue wire to hole P {S-1). The free
ends of these wires will he connectad later.

In ihe following steps, connect the wires coming from the
foil side of the horizontal circuit board to the fail side of the
vertical circuit board. Solder each wire as you connect it, Do
not shorten any of the wires, but route and group the wires
as shown in Detail 5-4A.

() White-orange to haole J.
() White-green to hale A,
( J White-biue in hole E.

{ } White-gray 1o hole L.
{ )} White-yellow to hole K. Route this wire as shown.

The white-red wire and the twin lead wil} be connected later.
Also the two blue wires coming from the vertical circuit
board will be connected later.
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Refer to Pictorial 5-B {in the “{ilustration Bookiet”') for the

following steps.

( ) Refer to Detaii 5-BA {in the “Illustration Bocklet')
and form the wire harness as shown. ‘

NOTE: In the following steps, the term "“BO’ (breakout)
refers to a place where a group of wires come out of the
harness. Each breakout is identified by a number,

{ } Refer to the Pictorial and route BO #16 (breakout
#16), BO#15, BO#14, BO#17, and BO#13 through
grommet BA.

{ } RouteBO's #16, 15, 14, and 17 through grommet BB,
() Route BO's #16 and 158 through grommet A.
{ ) Route BO#12 through grommet C.

() Position: the remaining breakouts as shown in the
Pictorial.

Refer to Pictorial 56 (in the “lljustration Bookiet”) for the
following steps.

In the follcﬁ/ving steps, connect the wires coming from the
indicated breakcuts. Solder each wire as you connect it to
the horizontal circuit board. NOTE: Be very careful that
solder doe;s not flow down onto nearby foils and cause a

solder bridjge.

BC #8

{ ) Orange to hole ORG +15 V.

{1 ‘White-brown to hole AR.

{ )} Gray tohole GRY-15V.

{ 1 White-vioiet to hole AP,

BO #9

() Brown to hole BRN-BV,

BO #10

{ } Either orange to either hoie ORG +15Y.
{ 1 Other orange to other hole ORG +15V.
{ } Either gray to either hole GRY ~15V,
{ ) Other gray to other hole GRY —15V.

{ ) White-brown -~ route this wire through the indicated
hole. It will ba connected l(ater,

BO #5

{ } Either red to either hole RED +170V.

{ '} Otherred to other hole RED +770V.

.BO #6

{ } Orange to hole ORG +15V.

{ } Black to hole BLK/GND.

{ 1 Gray tohole GRY 15V,

BO #7

Twisted red and white.

{ } White to hole AC.

{ )} Redio hole AD.

{ } Yeliow to hole YEL +bV.

In the following steps, connect the wires coming frotﬁ the

indicated breakout to the low voltage circuit board. Solder
each wire as you connsct it.

BC #4
{ ) Efther yellow to either hole +3VDC/YEL.
{ |} QOther yellow to ather hole +5VDC/YEL.

{ '} Brown to hole —6VDC/BRN,

BO #3

{ } Three orange wires to three holes +15VDC/ORG.

BO #2
{ )} Three black wires to three hales GND.

{ ) Threegray wires to three holes —15YDC/GRY.

BO #1

{ ) White-rad to hole +180V/WHT-RED.
{ } Either red to hole +170V/RED.

The other red wire will be connected later.



BO #11

[} Two twisted green wires to two holes PL-1/GRN.

Refer ta Pictorial 5-7 {in the "'lljustration Bookiet”) for the
following steps.

in the following steps, connect the wires coming from BO
#17 to the vertical circuit board. Solder each wire as you
connect it.

{ )} Either gray ® either -15V/GRY.

{ ) Othergray 1o omer —1 EV/GRY.
() Either orangeto sither +15V/0RG.
{ )} Otherorange to other +15V/ORG.

{ ) Yellow to switch SW102-2 Jug 2 {5-1). Another wire
was previously soldered to this lug.

Connect the wires coming from BO #14 as follows:

{ ] Bilack to GND/BLK.

{ } White-red to +150/RED-WHT.
Refer to Pictorial 5-8 {in the,“'!llustration Booklet”) for the
foilowing steps.

{ ) Reposition the Oscili'oscope as shown.

( ) SW4: Temporafily mount the 120-240 switch as
shown with one 8-32 x 1/4"" screw. Be sure the lugs
with the shorting wire are positioned up.as shown.

Set the switch to 120 or 240, depending on the line

()
volitage that yvou will aperate the Oscilloscdpe on.
{ )} 8SW5: Temporarity mount the NOR-LOW switch as

shown with one 6-32 % 1/4”" screw. Be sure LOW is
showing on the switch and it is positioned as shown
in inset drawing #1.

NOTE: One of the line cord leads is marked with z rib as
shown in inset drawing #2. Be sure you identify this ribbed
lead in the nexi step.

Refer to Detail 5-8A and carefully prepare the line
cord leads as shown. Then twist and melt a small
amount of solder on the bare wire ends.

()

l 4
RIBBED "
LEAD \ e '%1
— —— —=Calmy
\\__q—“—_\...___- . ——
.  — 1
)
H ~ SMOQTH GRN
@@i@ﬂﬁ 5 @A LEAD LEAD

Pass the prepared end of the line cord through hole
AA from the lettered side of the rear panel.

[}

In the following steps, wrap the leads around the fugs to
make mechanically secure connections as shown in inset

drawing #3.

Copnect ths line cord leads as Tollows:

Green lead to solder lug D {S-1).

Smooth lead to fuseholder F1 lug 1 (S-1).
Ribbed lead to switch SW4 lug § (NS},

Refer to Dstail 5-8B and secure the line cord in rear
panel hole AA with the strain refief.

LETTERED
SIDE

PLACE THE SQUEEZE THE® INSERT THE
LINE CORD TWGC SEGMENTS REAR HALF
IN THE SLOT. TOGETHER. INTO THE HOLE.

Detall 5-8B

} Securely wrap the line cord around the cord retainers
on the rear panel.

}  Prepare two 7" larger black wires. Twist the bare ends
and appiy a small amount of solder to hold the wire
strands together. -

O o 8y 1 ONCHES) 2 <! 4 5 & 7
oseqoeqemyme] ) oy ol b b e e b e e b b
kiazaianan s T T Ty T T T T | S B R — T T T =T T Tt e ber—

O 4 1 {Ccny 2 3 4 B -] 7 3] 9 10 11 12 13 14 15 16 17
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{ 7 Connect ang 7" larger black wire from fusehoider F1 {

lug 2 (S-1) to switch R2/8W3 lug 5 (5-1). Make
mechanically secure connections.

Connect the other 7 larger black wire from switch
R2/5W3 jug 4 {5-1) to switch SW4 jug 3 {NS), Make
mechanically secure connections.

(

Prepare a 13 larger red wire,

{,

Connect one end of the 13" larger red wirs to control
R3 lug 2 (5-1). Route the free end through grommet (
B; it wili be connected later.

Position the high voitage circuit board as shown and

route the following wires through grommet B. They (

will be connected later, {Do not mount the circuit
board down onto the plastic standoffs until you are
instructed to do so.)

Green from hole M,

Two brown from holes J and L. Twist these leads
together as shown before you route them,

Orange from hole G,

(1}

Yellow from hole K.

{1}

Connect and solder the wire harness wires coming from
arommet C to the circuit board as Tollows:

{ | Shortredto hole F.

{ 1} White 1o hole H,

{ | Longred to hole +170V.

Connect and solder the five wire harnass wires coming from
grommet A to the ¢ircuit board as follows:

{ ) Redto hole +170V,

{ )} Orange to hole +15V/ORG.

i RB: Cennect the prepared 1.5 M2 resistor to control
R3, between lugs 1 {NS) and 3 (NS}, Position the
resistor body away from the control body,

in the fellowing steps, connect and soider the remaining
wires coming from the circuit board as foliows:

b Yellow from hole D to control R3 Jug 1 (3-21
) Red from hole B to control R3 lug 3 {8-2).
Red from hole A to control B2/SW3 lug 3 (5-1}.
| Orange from hale € to control R2/SW3 lug 2 {5-1).

} Yeliow from hole E to cantrol R2/SW3 lug 1 (S-1).

I T1: Hefer to Detail 5-8C, be sure the leads are
positioned as shown, and mount the transformer with
four #8 lockwashers and four 8-32 nuts. Do not pinch
any wires between the transformer and chassis.

5 LEADSﬁ

6 LEADS

y LOCKWASHER
{ ) Graytohole —1BV/GRY. i l \ @
{ } Whiteviglet to hole CHOP BLANIK IN, @ d; & s
‘ £ \\§
)
{ } Black to hole GND. @L% VWS % Y g-32 NUT
- b % LEADS
{ ) Cut each lead of a 1.5 MQ, Il-watt, 10% e
{brown-green-green} resistor 3/4” from the resistor
bady. Detail 5-80C
C Y o 3 1 (INCHES) 2 3 4- =1 & 7
{ 178 asa ) o/e ) e | | o1 TR I PR | T AT | Lol
L (LN A R — L e Iy s A SN N A S S E ; A I S S S S
0 & o (CM) 2 a 4 5 8 T a8 o 10 1" 12 13 14 16 hl=] 17
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Detali 5-8D

Refer to -Detail 5-8D and connect and solder the five
indicated transformer ieads to the high veltage circuit board
as follows:

{ } Brown to hale BRN.
{ )} White-brown to hole WHT/BRN.

{ } Greesnto hoie GRN,.
{ ) White to hole WHT.
{ ) White-black to hole WHT/BLK.

()} Position the circuit board so the four circuit board
standoffs line up with the circuit board holes. Then
push the circuit board down until the standoffs latch
in place, See inset drawing #4 on the Pictorial.,

Refer to Pictorial 5-8 {in the “lllustration Booklet”} for the
following steps.

{ | Prepare two §-1/2' larger black wires, Twist the bare

ends and apply a small amount of soider to hold the
wirg strands together.

NOTE: In the following sieps, be sure to make mechanically
securé connections.

( 1 Connect one 1-1/2” larger black wire between switch
SWé tug 2 [S-1) and switch SW5 lug 2 {S-1),

{ } Connect the other 1-1/2" larger black wire between
switch SW4 lug 5 {S-1) and switch SW5 Jug & (S-1).

Connect transformer feads to switch SW4 as foilows:

{ ) Black to lug 6 (S-2). Wrap the bare end around the
switch lug if necessary.

( ) Biack-red to tug 23 {5-2}. Wrap the bare end around the
switch lug if necessary.

Connect transformer leads to switch SW5 as follows:

{ § Black-yellow to lug 3 {S-1}.

{ ) Black-green to fug 6 {5-1).

{ } Black-gray to iug 1 {51,

{ )} Blackwhite to lug 4 (S-1).

{ ) Refer 1o Detail 5-8A, remove the two screws that hold
the twa switches, position the switches down into

their permanent positions, and secure them in place
with four 6-32 x 1/4" screws.

{ ) Install a cable tle around the six transformer leads,
pull it tight, and cut off the excess length of cable tie.

Detaii 5-94

G oy 3, 1 (INCHES) 2 3 7
1B, /B | S5/B, TIB .
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Refer to Pictorial 5-10 {in the “Hiustration Booklet”) for
the following steps.

i ¥ C3: Refer 1o Detail 5-104 and mount the
100-100-300 uF electrolytic capacitor to the right
subpanel as shown. Be sure to position the three
center lugs as shown. Then twist the four mounting
lugs 1/8 turn.

TWIST 1/8

Detall 5-10A
{ )} R4: Cut both leads of a 47 k§2 [yellow-violet-crange),
T-watt resistor to 1/2'. Then connect it between
capacitor C3 tugs 3 (NS} and 4 {NS).

Connect the low voltage circuit board wires to capacitor C3
as follows:

{ T Black tolug 4 (32).
( } White-blue to lug 1 (S-1).
{ } Redtoliug 2 (NS).

{ ) White-red to jug 3 (8-2).

{ ) Connect the red harness wire t0 capacitor C3 lug 2
{s-2}.

Connect the power transformer leads to the low voltage
circuit board as foltows:

{ } Shertred to the indicated hole RED (5-1).

( } Longred to the other hole RED {$-1).

£} Either yellow to either hole YEL (S-1).
('} GCther vellow 1o the other hole YEL (5-1). .
{ )} Either crange to either hole GRG (5-1).

{ ) Otherorange to the other hole ORG {5-1),

{ ) White-orange to hole WHT/ORG {S-1).

Refer ta Pictorial 5-11 {in the "Hiustration Booklet’") for’
the following steps.

In the following steps connect the wires coming from
grommet B 1o the CRT socket. Be sure to count the socket
iugs by starting at the keyway.

Twisted hrowyn wire pair:
{ ) Either wire toc lug 12 {8-1).
{4y ) Other wire to lug 1 (S-1).

{ ) Qrange toiug 2 (S-1}.

{ } Yeliowtolug3 {S-\T).

{ ) Redtolug4g (51).

{ )} Greentolug 8 (S-1).

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

( ) Blue from hole N to lug 6 (S-1).
{« ) Bluefromhole P tolug 7 {S-1}.

Connect the twin lead coming from the horizontal circuit
hoard to. *hie CRT socket as follows:

" ) Lead from hole H to lug 9 (5-1}.

( ¥ Lead from hole G to lug 10 {8-1}.

FRONT PANEL ASSEMBLY

Refer to Pictorial 6-1 (in the “Miustration Booklet'’} for the

following steps,

{ ) - Remove the four screws that hold the front subpanel
to the left and right subpaneis, and position the front
subpanel as shown. Set the rest of the chassis aside

{ } White-yellow tc the hole WHT/YEL (8-1). temporarily.
Oy 3 (INCHES) 2 3 4 5 & 7
1B @/8 | 5/8 /8
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“ + Refer to Detail 8-1A and mount a BNC connector,
with its kardware, at Y1. Use a large scider fug and
position it as shown. Then bend the solder lug up as
shown,

BNC
CONNECTOR
[
oy

‘&

Detail 6-14A

{ ) In a similar manner, mount another BNC connector
and large solder jug at Y2. Bend the sclder lug up as
shawn,

(¥ Mount a BNC connector at CA. Use only the hardware
supplisd with the connector.

( 4 Ina similar manner, mount another BNC connector at
CB.

. { ) Refer to Detail 6-1B and mount a 200 &I control
(#10-1058) on a control bracket. Bend the control
tabs over as shown and be sure the control lugs are

positioned as shown,

{ } Inasimilar manner, mount another 200 £2 control an
a control bracket.

3-48 5 3/8"
FLAT HEAD
SCREW

TAB

CONTROL
BRACKET

Detail 8-18

2000 CONTROL

{ ) RB: Refer again to Detail 6-1B and mount a control

bracket at R5. Use two sets of 3-48 x 3/8" flat head
hardware. Be sure the control knob lines up behind its
hote in the front subpanel.

{ ) R8&: In g similar manner, mount the other conirol

bracket at R&.

{ ) SW1: Refer to Detail 6-1C and mount a DP3T switch

at SW1. Use two 1-78 x 1/4" flat head screws,

Detail 8-1C

() SW2; In a similar manner, mount another DP3T
switch at SW2,

{ ) Refer to Detail 6-10 and mount a feed—t'hrough‘
connector at CG with a push-on nut. The connector is
fragile — be careful not to break it off.

Detall 8-1D

{ }. Refer to Detail 6-1E and [from the front of the
subpanei} install two large nylon bearings in holss CC
and CD.

{ '} 1Inasimilar manner, install two small nylon bearings in
holes CE and CF.
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I () Connecta 1" bere wire from switch SW1 lug 1 {S-1),
through lug 2 ($-2}, through lug 6 {5-2), to lug 7 {S-1).
JuF
{ } C1: Connect a .1 uF capacitor between switch SW1
ugs B (S-1) and B (5-2). Position the capacitor as
shown in the inset drawing. {This capacitor is not
polarized and may be installed either way.)

{ ) Connect a 1-1/2" smaller black wire from the solder
fug of connector Y2 {S-1) te switch SW2 lug 3 {NS3}.

( )} Connectz 1-1/2” smaller orange wire from connector

e Y2 lug 1 (51} to swiich SW2 lug 8 (NS).
ORG

{ ) C1: Connect a 1" bare wire from switch SW2 lug 1
(3-1), through lug 2 ($-2}, through lug & (8-2], to lug 7
{S-1).

Juf { )} C2: Connect a .1 uF capacitor between switch SW2
/ lugs 5 (S-1) and & (8-2). Position the capacitor down
against the switch as shown in the inset drawing. (This
capacitor is not polarized and may be instailed either

way.

{ } Refer to Pictorial 6-3 and mount the front subpanel to
the chassis.Use four #6 x 3/8" flat head sheet metal
sgrews. Be careful you do not pinch any wires between
the metai parts.

~,

M1-1/2"
SMALLER
ORG

PICTORIAL 6-2

Refer to Pictorial 6-2 Tor the following steps.

{ ) Prepare the following wires:

Two 1-1/2" smalier biack
Two 1-1/2" smaller orangs
Two 1" bare

() Connect a 1-1/2" smaller black wire from the soider
lug of connector Y1 {S-1) to switch SW1 tug 3 (NS).

{ )} Connecte 1-1/2" smailer orange wire from conrector ' .
Y1 lug 1 {S-1) to switch SW1 lug B (NS), PICTORIAL 8-3
O o 3 1 ONCHES) 2 3 4 5 8 7
(o oy e ) o b e e b e e L
| LREANRRENN/ T T T 7 r T T T T T T T T T T T T T T T T T T T T
T 8 =] 10 il 12 13 Té 15 18 17
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FRONT
SUBPANEL

~LAMP HOLE

224
=WHT-BRN

HORIZONTAL
CIRCUIT BOARD

6-32 x 3/4"
FLAT HEAD
SCREW

Detall 6-44

Refer to Pictorial 8-4 for the following steps.

{ )

| |+

4

Refer 1o Detail 644 and install four rubber feet in the
CRT ring.

Mount the CRT ring to the front subpanel with four
sets of 6-32 x 3/4" flat head hardware and four 5/16"”
spacers as shown,

Refer to the Pictorial. Then cut the piece of fish paper
to 3-3/4" x 3/4”, remove the protective paper
backing, and mount the fish paper onto the CRT ring
so the straightest edge of the paper is tight against the
front subpanel. {This will keep light from leaking from
the pilot lamp to the CRT face.)

Refer to Detail 648 and instail a #53 lamp in the
lamp socket.

Mount the lamp socket and terminal strip to the CRT
ring with 6832 x 3/8” flat head hardware, Position the

socket so the lamp is behind the lamp hele.
Connect the white-brown wire coming from the hale

in the horizontal circuit board to connector CG (S-1).

Cut both leads of the 22 £ resistor 10 1/2"".

Connect the resistor between pilet lamp lug 2 {5-1)
and terminal strip lug 2 (NS).

Locate the -two twisted green wires coming from the
wire harness and route them as shown.

Connect either of the twisted green wires to pilot larmp
fug 1{5-1).

Conngct the other twisted green wire to terminal strip
lug 2 (NS).

Connect the white-red wire coming from the
horizontal circuit board to terminal strip lug 2 (S-3).

FRO

SUBPANEL

NT

|

46 LOCKWASHER
0SCILLOSCOPE

BOTTOM C’jéf

6-32 x 3/8"
FLAT HEAD - o
SCREW Detall 8-48
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C;Q:::fERCUH BOARD S%\\

HORIZONTAL

PICTORIAL 8-

Refer to Pictoriat 6-5 (in the “iilustration Booklet”) for the
foltowing steps.

Connect the free ends of the remaining vertical circuit board
wires &s follows:

“{ ] Btack from hole R to switch SW1 lug 3 (S-2). Wrap the
wire end around the fug.

( ‘) Crange from switch SW101-1 to switch SW1 between
lugs 1 and 2 {5-1).

{ } Remove an additional 1/4" of insulation from the end
of the whitegray wire coming from hole X. Then
route this wire through control BB lug 1 (8-2} to jug 2

(8-1),

{( ) White-black from hole U to cantrol BB lug 3 (S-11.

{ ) Black from hole Y to switch SW2 lug 3 {$-2), Wrap the
wire end around the jug.

{ )} Orange from switch SW101-2 to switch SW2 between
lugs 1and 2 (S-1).

{ )} Remove an additional 1/4" of insulation from the end
of the white-gray wire coming from hole AC. Then
route this wire through control R6 lug 1 (8-2) to lug 2

(S-1).
{ '} White-black from hole AB to control R8 lug 3 (S-1).

Refer to Pictorial 6-6 for the following steps.

{ } Connect the white-green wire coming from horizontal
circuit board hole N to BNC connector CA (S-1).

{ } Connect the white-tlack wire corning from hole BD to
BNC connector CB {81).
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®

|

i
o U m}i\\

& A .
HAMDLE
MOUNTING

6-32 x 1/4" ()
ELAT HEAD
SCREW

PICTORIAL &-7

CFLAT WASHER

SIDE HOLES
RAIL

Refer to Pictorial 8-7 for the following steps.

Refer to Detail 6-7A and secure the front panel in
place. Use five control flat washers and control nuts
on the indicated switches as shown. NOTE: Do not
overtighten these contro! nuts.

Refer to the Pictorial and posttion the front (#210-
'98) and rear panel {#210-97) rings over the front
and rear panels. Position them so the side rail
mounting holes are near the botiom as shown.
{NOTE: The panel rings are not identical.) Reposi-
tion capacitors C1 and C2 as necessary.

Mount a side rail to the front and rear panel rings. Use
four 8-32 x 1/4” flat head screws and be sure the
handle mounting holes are positioned toward the front
of the Oscilloscope as shown. Install the screws in the
rear panel ring first. {In some cases you may need 1o
loosen the seven rear panel screws,}

In a similar manner, mount the other side rail with
four 6-22 x 1/4" flat head screws,

1 6-7TA



Page 88

Refer to Pictorial 6-8 for the following steps.

{ } Remove the backing paper from the danger label and
apply the label as shown.

( ) Start two 6-32 x 5/16" setscrews into each of the 1/4"
couplings.

{ ) Place the couplings about halfway down aver the shaft
of both subchassis controls. Then tighten the lower
setscrew of each coupling against the flat of the

W control shaft, DO NOT overtighten the setscraws!

i ( )} Slide a long centrol shaft through each of the two
indicated nylon bearings, and down into each
coupling. NOTE: The fiatted end of both shafts must
extend above the front panel as shown, However, their
rotational position is not important.

{ } Temporarily tighten the upper setscrew of both

LONG couplings.
CONTROL uplings
SHAFT
-u / \ { } Turn both shafts fully counterclockwise. Shaft R2
I = should click to OFF,

Refer to Pictarial 6-8 for the following steps.

(} Start.two 4-40 x 1/8" setscrews into each of the 1/8"
couplings. Use the allen wrench supplied with your

kit,

].Mn

COUPLING { ) Place the 1/8" couplings about halfway down over the

shaft of both controls R138-1/SW102-1 and
R138-2/SW102-2. Then tighien one setscrew of each
coupiing against the control shaft. Carefully bend
nearby circuit board parts out of the way as necessary.

__J . { )] Slide a short control shaft through each of the two
— Ty 8 T indicated small nylon bearings and down into each
\ % DANGER ] coupiing. NOTE: The fiatted end of both shafts must
632 x 5/16--U LABEL 6-32 % 5/16" extend out of the front panel. However, their
SETSCREW SETSCREW rotational position is not important.

( 1 Temporarily tighten the upper setscrew of both
couplings.

P@?@ﬁﬁﬁ“ -8 { } Rotate both control shafts as far as they will go both

ways to be sure there is no interference between
couplings and nearby circuit hoard parts. Carefully
hend parts out of the way as necessary.
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4-40 x 18"
; SETSCREW

4-40 % 1/8"
SETSCREW

PICTORIAL &-8

Refer to Pictorial 6-10 {in the “Illustration Booklet”) for the
following steps.

The front panel knobs use bushings that must be pressed
into the knobs before the knobs are mounted on the control
shafts. Perform the following steps carefully since it is very
difficult to remove a knob bushing once it is fully inserted.
You will line up the pointer on each knob with a specific
mark on the front panel. Whenever you remove any knob,
be sure to replace it on the controi shaft from which you
rermoved It.

NOTE: Examine the concentric shaft knob bushing
{#455-613) before you perform the following steps. Note
that the bushing has a round hole at one end and a “keved
hole” at the other end. In the following steps, be sure you
place the bushing on the cuter shaft so the round hele is
toward the front panel.

(

}

Refer to Detail 8-10A and place a concentric knob
bushing (with the round hole toward the front panel)
onto the outer shafts of switches SW101-1, SW101-2,
SW203, SW201, and SW202.

switches fully

Rotate the outer shaft of these

counterclockwise.

QUTER
SHAFT

CONCENTRIC
KNOB BUSHING e

KEYED HOLE m

Detall 6-10A
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PART A

YOLTS/CH

COLORED
POINTER

Detail 6-10B

Refer to Part A of Detail 6108 and line up the
colored pointer of a large black control kneb
{#462-951) with the 20 VOLTS mark on the front
parel at SW101-1, Then press.the knoh part way onto
the bushing.

Now carefuily ramove both the bushing and the knob,
Do not aliow the knob to come off the bushing.

Refer to Part B of Detail 6-10B and place the knob
and bushing on a table or other firm surface. Place a

soft cloth under the knob to prevent it from being

marred, Use a nut driver or ather tool and drive the
bushing into the knob as shown.

Replace the knob anto switch SW107-1. Be surs the
painter is lined up with the 20 VOLTS mark.

In a similat manner, install large black control knohs
ontc the remaining switches with bushings. Be sure the
knob pointers point to the most counterciockwise
positions as shown in the Pictorial,

{ ) Refer to Part A of Detail 68-10C and install a small
knob bushing onte the inner shaft of control R128-1.
NOTE: Ons end of the bushing has a metal insert. This
must be installed toward the shaft.

{ ) Turnthe inner shaft fully clockwise.

{ } Line up the pointer of a small red knob with the CAL
“dot” as shown in Part B of Detail 6-10C. Then press
the knob part way onio the bushing.

{ J Carefully remove both the knob and bushing and drive
the bushing into the knob,

{ ) Replace the knob an the shaft,

{ )} In a similar manner, install a small knab bushing and
small red knob on contrel R128-2. Be surs the inner
shaft is fully clockwise and the knch pointer lines up
with the CAL "dot.’

{ ) In a similar manner, install a small knob bushing and
small red knob onto the inner shaft of control
R263/SW206. Be sure the inner shaft is fully
clockwisa and the knoh pointer lines up with the CAL™
arrow point.

{ v Install a smail knob bushing and small red knob onto
the inner shaft of controf R213/SW204. Be sure the
inner shaft is fully clockwise and the knob pointer is
at the & o’clock position.

{ '} Similarly install a smail knob bushing and small red
knob onto the inner shaft of control R263. Be sure
the inner shaft is fully clockwise and the knob pointer
is at the b o'clock position,

NOTE: As you install each of the next four knobs, first
loosen the top setscrew that holds its control shaft. Then
pu!l the shaft out through the front panel several inches and
instail the knob. (If you don't do this, the controf can be
damaged.) Then rzconnect the shaft, Be-sure the knob
points to the proper position.
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PART A

SMALL
KNOB
BUSHING @
SMALL
ROUND KNOB A ;

\

PART B

Uoirs/ o8

PART C

i

METAL

;

Detail 8-10C

Install & small knab bushing and small black knob
onto the shaft of control R138-1/8W102-1. Be sure
the shaft is fully counterclockwise and the pointer is
{ined up with the OFF dot.

()

Similarly install a small knob bushing and small black
knob onte the shaft of control R138-2/5W102-2. Be
sure the shaft is fully counterclockwise and the
pointer is lined up with the OFF dot.

NOTE: Refer to Detail 6-10D and notice that the large shaft
knob bushings are tapered. When you place ona of thase
bushings in a knob, be sure the smaller (tapered) end goes in
or the bushing will not slide into the knob. If yvou are not
sure which end is smaller, roll the bushing across a flat
surface; the bushing wifl gradually turn toward the smaller

end.

Install two large shaft knob bushings into two small
black knobs with skirts as shown in Detgil 6-10E,

()

NOTE: The large shaft bushings may look either
A or B below.

THIS END GOES
INTO THE KNDB

SPRING

,-

e

SMALL
RIDGE"

Detall 8-10D

(

{

)

!

Install one black knob on control shaft R2. Line up
the pointer with the PWR OFF dot,

Install the other black knch on control shaft R3.
Positicn the pointer at the 7 o’clock position,

="

&
METAL="2

TAB

J

(Cf

Detall 6-10E
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. CRT
~ SUBSHIELD

24 LOCKWASHER
4-40 NUT @\@_i

LEFT SHIELD
BRACKET

4-40 x 1/4"

BRACKET

Detall e-114 .

Refer tc Detail 8-11B and fit an insulator strip over each

Refer to Pictorial 6-11 {in the "Hlusiration Booklet”} for
CRT clamp,

the following steps.

WARNING: Be extremely careful when you handle the CRT
due to fis high vacuum. Do not strike, scrateh, or subject the
CRT to more than moderate pressure at any time. A fracture
of the glass could result in an implosion of considerable
violence capable of causing personal injury.

() Refer to Detail 6-11A and position the CRT shield
with jts seam down as shown,

{ } Mount the right shield bracket to the CRT shield. Use
4-40 % 1/4" hardware.

{ 1 Similarly, mount the left shield bracket to the CRT { ) Carefully remove the cathode ray tube [CRT) from iis

shield. Use 4-40 x 1/4" hardware. box.
) CRT
h INSULATOR

() Install two small rubber fest to the inside of the CRT
shield at holes DA and DB.

{ } Use tweo smali rubber feet and mount the CRT
sibshield to the inside of the CRT shield as shown.

{ } Cut the CRT insulator strip into two 2-3/8" lengths.

Detall 6-11B

Gy o g 1 (INCHES) 2 3 4 5 : & 7

O e U N TN U NP U U SO PO S VN SN AVUT PO RTINS RPU S NP SO SUUN B A I

[TEETTTTT T T T T T 7T T i T T T 7 T LA B T T T T T Ny T 7 T L— T
3 4 5 & T a g 10 11 2 13 T4 15 i3] 7

o 5 1 (cwmy 2
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Detail 6-11D

(

Detall 6-11C

)

Refer to Detail 6-11C and slide the CRT shield over
the CRT. Make sure the key is positionad as shown.

Position the twe CRT clamps onte the CRT.

Refer to the inset drawing on the Pictorial and
carefully insert the CRT into the chassis. Be sure the
CRT subshield is pasitioned in the CRT ring as shown
and nearby wires are routed as shown. Loosen the
CRT r?ng if necessary. '

Secure the entire assembly with two 8-32 x 1/2”
screws and two #8 lockwashers,

Refer to Detail 8-11D and position the CRT socket so
its keyway is atigned with the CRT piug key, Then
press the CRT socket onte the CRT plug. NOTE: The
socket fit is very tight and it may not go on ail the

way.

Refer to Detail 6-11E [in the “llustration Boolklet™)
and position the two blug wires coming from the
vertical circuit hoard s¢ they are as far as possible
from any nearby metal, and as far as possible from
each other,
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Detall 6-124

Refer to Pictorial 6-12 for the following steps.

(

J

Refer to Detail B-12A and remove the protective
covering from both sides of the CRT window and

graticule.

Carefully wipe off the CRT window and graticule with
a soft, lint-free cloth.

Insert the CRT window into the rear of the CRT
bazel. Then insert the graticule with the painted lines
toward the inside (next to the CRT window). Make
sure the screw holes line up.

PICTORIAL 6-12

PAINTED

THIS SIDE
/

o L 4 x 114
oy Ay
1 SCREW

]
L1

{ ) Secursthe assembly with two H4 % 14" screws,

{ ) Position the CRT

hezel over the front panet cutout

and press on the bezel until it snaps into the cutout.

This completes the wiri
Carefuily inspect all
unsoldered connactions,
solder splashes.

ng of your Heathkit Oscilloscope.
connections for loose wires or
Remove any wire clippings of
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HIGH VOLTAGE PROBE

During the “Initial Tests” you will adjust the high voltage
power supply to —1700 volis. 1f your high input impedance
voltmeter wili measure 2500 volits, proceed to the “Initial
Tests.” However, if your voltmeter will not measure 2560
volts, refer to Pictorial 8-13 (in the "illustration Booklet’)
and perform the following steps.

{ | Prepare the ends of the remaining length of large red
wire,

() Locate the 10 MQ and {he 1 MSY precision resistors
and cut their leads to 1/2"".

The following steps are grouped according to the input
impedance of voltmeters. Only perform the steps that
pertain to your voltmeter.

11 MO Voltmeters

{ | Connect ong end of the prepared large red wire to one
end of the 10 M£2 resistor (8-1).

{ ) Connsct the free end of the 10 M resistor to one end
of the 1 M& resistor {5-1).

{ } Connect the free end of the 1 M& resistor to the
alligator clip. Crimp the tabs over the resistor lead and
sofder the connection,

{ )} Slide the length of large sleeving over the resistor and
the connections,

{ '} Slide the alligator clip insulator over the alligator clip
as shown.

Procead to “Initial Tests.”

10 ML or 1 MO Voltmeters

{ '} Cennect one end of the prepared large red wire to one
end of the 10 MQ resistor {S-1).

{ ) Connect the free end of the resistor to the aliigator
clip, Crimp the tabs over the resistor lead and solder

the connaction,

{ "} Slide the length of large sleeving over the resistor and
its connections.

{ 1 S8lide the alligator clip insulator over the alligator clip
as shown,

The 1 M£2 resistor will not be used. Procesd to “Initial
Tests.’”

O v ey 1 OMCHES) 2 3 . 4 5 & 7
veyaegere s b L | P ISR AR NPUN PR SV RPN A M

L L L L D S A L L L — T T T T T T

o B 1 (omy 2 ] 4 5 & 7 B 10 11 12 13 14 15 15 17
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ST

LT

In this section of the Manual you will test the completed
Oscilloscope to verify the operation of the power supply
circuits. It will direct you through specitic tests as well as
lead you to the possible cause or to the appropriate
troubleshooting chart if a probiem does exist.

If & problem exists and you are instructed to check a

“component and tihe associated circuitry,”” keep the
following points in mind as you worlc in that area —— THEY
ARE IMPORTANT:

1. Most of the kits that are returned for repair do not
function propery due to peor seldering. Reheat all
doubtfu! connections. Check carefuily for solder
bridges betwsen circuit board foils.

2. Make sure all wires are soldered at connections where
several wires are connected.

3.  Check each iransistor to make sure it is the proper
type (part number) and that its leads are installed in
the proper circuit board holes.

4. Checl the value of each part. It is easy, for example,

to misread the color code of a 510 O
(gresn-brown-brown) resistor in a step that calls for a
150 £ {brown-green-brown} resistor.

5, Have a friend check your wark. Someone who is not

familiar with the unit may notice something you have
consistently overlooked,

6. Check all component leads connected to the circuit
boards. Make sure leads and wires do not extend too
far through the circuit boards and make contact with
other connections or parts, such as shields or the

chassis.

Use a high input impedance volt-ohmmeter to perform the
following tests to make sure that a short circuit does not
exist in the power supply circuits.
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. POWER SUPPLY TESTS

NOTE: Do not plug in the Cscillescope-until you are
directed to do s0 in a step.

Refer to Figures 1-1 and 1-2 {in the “Hiustration Booklet’")

for the following steps.

{ } Conpect the negative ohmmeter test lead to the
chassis.

NOTE: The internal wiring of most olhmmeters is such that
the paositive terminat of the ohlmmeter battery is connegted
to the positive test lead, and the negative battery terminal is
connected to the negative test lead. In some ohmmeters this
wiring is reversed and will cause erronsous readings when
you make the following measurements. Try reversing the

ohmrneter test leads if the measurements do not check out
correctly at first. Be sure your ohmmeter is capable of
forward biasing diodes and transistors. Some chmreters use
a volage of less than 1.B volts and cannot ferward bias

diodes and transistors.

{ } Connect the positive test lead to the three prongs of
the line cord plug. The center prong should produce a
reading of zero ohms and the other two should read
infinite. {If not, check the line cord wiring.)

Refer to Figure 1-1 for the following test points.

{ } Check the heat sink on transistor Q3017 and make sure
it {s not touching any nearby resistor leads.

TEST METER RESISTANMNCE POSSIBLE CAUSE OF INCORRECT ¢
POINT (TP} RANGE READING
() 1 €311, C4, C313, Q303, Q304, and
associated circuitry.”
RX108 100 §2 or higher
(] ) €308, €312, 308, Q306, and
associated circultry.*
{ ) 3 C307, 1€301, Q301, and
. associated circuitry,®
-RX100 82 200 £ or higher
. s C308, 1C301, Q302, and
associated circuitry.®
{ ) 5
() & 2301, 0302, D303, D304, C3,
a_nd assaciated circuitry.
() 7 RX1k2 10 k&2 or higher
() 8 (0215 and associated circuitry.
{) 8. 3214 and associated circuitry.

*If the reading is low, the problem may be on another
cireuit board. Disconnect wires one by one to isolate the
trouble. Example: I the +15 VDC (TP3) reading is low,

disconnect orange wires on the circuit board until the
reading Is correct. Then trace the last wire you disconnected
to the proper circuit board and repair the trouble,
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TEST METER RESISTANCE 1§ POSBSIBLE CAUSE OF
POINT RANGE ‘ INCORRECT READING
(1410 RX1 M& 2 MQ or higher (404, G408, Q406, D404, DADS,
R2, R3 and associated
circuitry.
( 1y 1 1 M2 or higher.
(1 12 Q113 and associated
circuitry.
RX 1Tk 10 k&2 or higher,
{ }§ 13 : Q114 and asscciated circuitry.

Refer 1o Figures 1-2 (in the “{llustration Booklet”) and 1-3

tor the following test points. ' & -
- 1
{ )} Disconnect the meter and set it aside temporarily.
S Lr
{ ) Setzll 14 controls on the four circuit boards to their
centers of rotation.
rl 0] Il - X Cp
Refer to Figure 1-4 {in the “lllustration Booklet”) and set : "
the front panel controls as follows: VERTICAL D)

CIRGUIT g +
BOARD % :
o

Channel Y1 controls:

AC-GND-DC  GND : D DD[ _
ol o
VOLTS/CM B0mY UF
— ﬂ |
VARIABLE  Fully clockwise {CAL) g S
POSITION Center of rotation
DC BAL Center of rotation

Channel Y2 controls:

AC-GND-DC GND

/ Figure 1-3
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WARNING: When the line cord is connected to an AC

VOLTS/CM 50 mVY
outlet, AC line voltage will be present at several places on
VARIABLE Fully clockwise (CAL) the chassis. Also, when the Oscilloscope is turned on, high
voltage DC wil! also be present. Be careful that you do not
POSITION Fully counterclockwise [OFF) contact this voltage or an electrical shock will result, See
Figure 1-5 (in the “illustration Bookiet™).
DC BAL Center of rotation
NOTE: If you do not get the proper rasults in the follewing
INTENSITY Fuily counterclockwise (OFF) tests, immediately unplug the Oscilloscope and proceed 1o
the “In. Case of Difficutty’ section in your Operation
FOCUS Center of Rotation Manual.
TIME/CM ms { )} Connect the common voltmeter lead to the chassis and
set your voltmeter to read DC volts,
VARIABLE Fully clockwise (CAL) and pushed in,
{ } Plug in the Oscilloscope line cord and turn the
TRIG Y1+ INTENSITY contro! clockwise enough to turn the
Oscillscope on.
LEVEL Center of rotation and pushed in.
Refer to Figures 1-1 and 1-2 {in the “illustration Bookiet”)
MODE AC and make the following voltage tests.
HORIZ POS Center of rotation.

TEST DC VOLTAGE READING IF NOT CORRECT,
~ POINT PROCEED TO:

{1 1 4.8 t0 5.3 Test #1 {In the “illustration
Booklet” with your
Operational Manual.}

{ ) 2 -4.8t0 5.3 Test #2

{1 3 14 t0 16 Test #3

{ ] 4 ~14to —-16 Test #3

{ ) 5 160 to 180 Test #4

{ ] 7 130 to 170 Test £#4
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} Refer to Figure 1-1 and adjust control R309 untit test () Turn off the Gscilloscope and disconnect the mater,

point 4 is —15 voits.
{ } Turnon the Oscilloscope.

) Turn off the Oscilloscope.

{ } Check to see if the CRT trace is paralle!l with the
horizontal graticule lines. if it is not parallel, perform
the foilowing numbered steps.

) If you prepared a high voltage probe earlier, connect
your voltmeter probe to the bare end of the prabe you
prepared. If you did not prepare a probe, proceed

directly to the next step.
1. Note the position of the trace and turn off the

} Adjust vour voltmeter to read —2000 volts DC. power.

NOTE: If you are using .a high voltege probe you . ) ; .
prepared earlier, it will causs your voltmeter to 2, Refer fo Figure 1-5 (in the. “Hllustration
indicate one half of the actual voltage being measured Booklet™) and foosen the CRT clamp.

if you use a 10 ML or 11 M voltmeter, With a 1 MG

voltmeter, the reading will be 1/11 .the actual voltage. 3. Rotate the CRT to align the trace.

4. Turn the power on and check tha position of the

}  Refer to Figure 1-2 and connect the probe to control
trace,

R2lug 1.

}  Let locse of the probe and centrol. Then turn on the
QOscilloscope. The meter reading should be between
-~1B00 and —2000 volts DC (~750 to —1000 volts if
vou are using the prepared high voitage probe with 10
M or 11 MQ voltmeter; —135 to —180 volts with a 1
M2 voitmeter),

5. Repeat steps 1, 3, and 4 as necessary to align the
trace to the h_orizontal graticule lines.

6. After the correct results have been obtaired,
turn the power off and tighten the CRT clamp.

© ) Adjust the Hi VOLT ADJ control on the high voltage
circuit board to —31700 volts. (Your meter will
indicate —850 volts it you are using the prepared high
voliage probs with a 10 M& or 17 M§ voltmeter; Agsembly.”
—155 volts with a 1 MSZ voltmeter).

This completes the "initial Tests' section; procesd to 'Final
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HANDLE INSTALLATION

Refer to Pictorial 7-1 {in the “{llustration Bocklet™) for the
following steps.

{ 1 Refer 1o Detail 7;1A and install the top and bottom
‘handie grips on the handie. Use three 4-40 x 5/16"
black flat head screws.

( } Refer to Detwil 7-1B and install two 8-32 tapped hex
spacers into each end of the handle. Be sure to install
these from the outside of the handle.

{ )} Place the handle around the front of the Oscilloscope
as shown in the Pictorial.

Refer to Detail 7-1C and install the handle and a
detent at EA and EB. Be sure the bosses on the
detents are positioned in the holes in the side rails.
Then install an 832 x 1" screw, a #8 flat washer, a
coil spring, a #8 lockwasher, and an 8-32 nut at each
jocation.

Refer to Pictorial 7-1 and install detent covers at EA
and EB with 6-32 x 3/18" flat head screws. Be sure
the cutout in the cover fits over the handle.

Carefully peel away the backing paper from the
decorative inserts, Then press the inseris into the
detent covers at EA and EB.

48 FLAT
WASHER
8-32 x 1"
U}‘ (.. SCREW

m@
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Refer to Pictorial 7-2 {in the “lilustration Boolklet”) for the
foliowing steps.

{ )} Locaie the bottom cover, Tour large rubber feet, Tour
6-32 x 3/8" screws, Tour #8 lockwashers, and four
§-32 nuts. The bottom cover is the cover with four
mounting heles in it.

{ ) install a foot at each of the four mounting holes with
6-32 x 3/8" hardwars,

{( ) Turn a 10-32 »x 5/8" thumbscrew two or thres turns
into hole ED as shown in the Pictorial.

{ ) Turn the remaining 10-32 x 5/8" thumbscrew into
hole EC two or three turns.

{- ) Position the top and bottom covers on the
Oscitloscope as shown, Be sure the ventilation holes in
the covers are toward the back of the Oscilloscope and
the covers are seated in the grooves in the side rails.
Then tighten the two thumbscrews to hold the covers

in place.

{ ] Remove the paper hacking frem the Heathkit label
and press the lahel inte place on the front of the
Oscilloscope as shown,

TEST CABLE PREPARATION
Refer to Pictorial 8-1 for the following steps.

In the following steps you will prepare two test cables,
Perform the steps twice, once for each cable. Double
checkoff spaces are provided for this. Compietely prepare
one test cable before you prepare the second one,

Refer to Detail 2148 (in the “Mlustration
Booklet”) and prepare the indicated end of the

cable assembly,

L0

} Push rubber insulators onto the inner lead and
shield lead of the cable.

L

Solder an alligator clip te the end of the inner
lead.

Solder an alligator ciip to the end of the shisld
lead,

After the clips have cooled, bend the tabs
around the wire. Then sfide the rubber insulators
over the alfigator clip.

This completes the assembly of your Oscifloscope. Proceed
to the Calibration section on Page 2% of the “Operation
Manual™ and calibrate your Oscilloscope before you attempt
to use it as a test instrument.

TEST
CABLE

RUBEBER

[NSULATGR TABS

PICTORIAL 8-1
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