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

Kit orders and delivery information ...................... (616) 982-3411
Cradit ..o (616) 982-3561
Repigcement Pans ............coov e (616) 982-3571
‘Technical Assistance:
R/C, Audio, and Electronic Organs .............oo.... (616) 982-3310
Amateur Radio ......... . (616) 982-3296
Test Equipment, Strobe Lights, Calcuiators,
Clocks, Weather Instruments .., ...... .. s (616) 982-3315
Television ............. e e e (616) 982-3307
Automotive, Marine, Appliances,
Security, General Producis .. ... .. et r e (616) 982-3496

YOUR HEATHKIT 90-DAY FULL WARRANTY

During your first ninety [90) days of ewnership, Heath Company will repluce or repair free of charge — as soon as prectical —
any parts which exe defective, either in materiels or workmanship, You can obtain perts directly from Heath Company by
writing us or telephoning us at (616) 982-3671. And we'll pay shipping charges to get those parts to you — anywhere in the
world.

We warrant that, during the first ninsty (90) days of ownershlp, our prediicts, when correctly assembled, calibrated, adjusted,
and used in accordance with our printed instructions, will meet published specifications,

fault of yours, we will service it free upon delivery at your expensge to the Heath factory, Benton Harbor, Michigen, or to any
Heathkit Electronic Center (unlts of Schlumberger Products Corporetion), or through eny of cur authorized overseas dis-
tributors, :

You will racelve frea corsultation on any problem you might encounter in the assembly or use of your Heathkit product. Just
drop us a line or give us a call. Serry, we cannot accept collect calls,

.Our warranty, both express and implied, does not cover damage caused by use of corrosive solder, defective tools, incorrect
assembly, misuse, fire, custamer-made modifications, flood or scts of God, nor does it include re-imbursement for customer
essembly or set-up time, The warrenty covers only Heath products and is not extended to non-Heath allied equipment or
components used in conjunction with our products or uses of our products for purposes other than as advertisad.

§: If & defective part or error in design has cansed your Heathkit product to malfunction during the warranty period, through no

And if you ure dissatisfied with our service — warranty or otherwise — or our products, write directly to our Director of
Custorner Services, Heath Company, Benton Harber, Michigan, 48022. Telephone (616) 982-3524, He'll make ceriain your
problems receive immediats, personal attention.

HEATH COMPANY
BENTON HARBOR, MI. 45022

Prices and specifications subject fo change without notice,
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INTRODUCTION

The Heathkit Model AJ-1510A Digital FM Stereo Tuner has
put the “computer revolution” into your tuner. Unlike
conventional tuners, it has no tuning dial and no mechanical
tuning capacitor. In fact, there are no moving components at
all. Instead, the desired stations are selected directly on a
computer-type, pushbutton keyboard, or are tuned in
semiautomatically as described below. The frequency of
each station you select is indicated numerically on soft,
green lights on the front panel.

Three tuning modes are provided: Keyboard, Sweep, and
Preprogram.

® |n the Keyboard mode, you receive a station by'

selecting its frequency on the pushbutton keyboard:
and by pressing the Reset button you can clear one
station so you can select another one,

® in the Sweep mode, the Tuner sweeps across the fm
band from 107.9 MHz to 88.1 MHz, with the
frequency countdown displayed numerically on the
front panel. The Tuner will stop at and automatically
lock in on any fm station that has more than the
minimum-signal-strength-level that you set with the
AGC Squelch control. Pressing the Bypass button will
cause the Tuner 10 move on to the next station.

® The Preprogram mode uses plug-n, *“Channel
Selector’” cards which, when preprogrammed, give you
instant pushbutton selection of three fm stations.
Three Channel Selector cards can be plugged into the
Tuner at any one time, Ten blank cards are provided
that you can preprogram to your favorite fm stations.

The front panel “‘Signal™ meter can be used to indicate the
relative strength of a received signal, or to reduce the effects
of multipath reception. It can also be used, by means of the
Meter switch on the mastet eircuit board, as a built-in test
meter. This test meter function is used in the “Tests and
Adjustments’’ section to make sure your Tuner is working
correctly before you put it in operation. The test meter
function can also be used as a servicing aid in case a trouble
develops later.

A preassembled varactor fm tuning unit provides high
sensitivity, low cross modulation, and no overload on strong
signals. Exceptional frequency stability is maintained, as
well as a frequency accuracy of better than +.005%. An
inductorless digital frequency discriminator of the pulse
counting {averaging) type follows two fixed-tuned five-pole
LC i-f filters. This eliminates ali i-f and discriminator
adjustments while achieving distortion levels of 0.1%. AGC
Squelch and Noise Squelch controls keep the Tuner from
“locking in" on any station with a noise level above the level
you prefer for easy listening.

Extremely stable tuner voltages are regulated in the built-in
power supply. An unswitched, 360-watt auxiliary power
outlet is mounted on the rear panel, as well as two "*Scope
Output” connectors that can be used with oscilloscope
tuning indicators. And on the front panel, the black lighting
adds a final touch of distinction. This unsurpassed Digital
FM Stereo Tuner is sure to impress both you and all who see
it as an outstanding example of excellent engineering,
impressive styling, and dynamic performance.

Refer to the “’Kit Builders Guide" for complete information
on unpacking, parts identification, tools, wiring, soldering,
and step-by-step assembly procedures,

exactly as they are stated in this Manual.

Federal Communications Commission reguirements prescribe maximum RF radiation from
receivers operating above 30 MHz. This tuner will meet these requirements when constructed in
strict accordance with the instructions in this Manual, using only components and materials
supplied with the kit or the exact equivalent thereof. You will be instructed to sign and affix a
label to the tuner certifying that you have constructed this tuner in accordance with the above
mentioned instructions. In order to meet legal requirements, be certain to follow the instructions

HEATELICIT®
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UNPACKING

Your Digital Tuner kit is packed in a large shipping carton,  Each assembly section of the Manual contains a Parts List

which contains smaller cartons, packages, and loose parts.
Some of the smaller cartons and packages have the numbers
T through 12 stamped on them. After these numbered
cartons and packages have been removed from the large
carton, the remaining parts will be considered to be package
#13. This "final pack’ {#13) consists of items too large to
fit into the small cartons and packages, and those items used
in a number of assembly sections, such as metal parts,

Parts for packs 1 through 8 are in compartments in the
carton stamped “PKS #1-8."” Parts for packs 9, 10, and 12
are in compartments in the carton stamped “PXS #9-10 &
12." As soon as you open each carton, you will see a “Pack
Index Sheet,”” This sheet shows which compartment

. contains the parts for each pack. Pack 11 is a separate
package and does not have a ""Pack Index Sheet.”

HEEATIIIT®

and Step-by-Step instructions, At the beginning of each
Parts List, you will be instructed which numbered carton or
package to open. You will also be directed to remove any
parts from package #13 that are required to complete that
assembly section, Disregard any numbers that are not on the
Parts List when more than one number is on any package or
part in this kit.

-« NOTE: To avoid intermixing parts, do not open any of the
packages until instructed to do so at the beginning of a parts
list. Any part that is packaged in an individual envelope with
a part number on it should be placed back in the envelope,
after it is identified, until it is called for in a step.
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ASSEMBLY INFORMATION

Before you start to assembie this Kit, be sure to read the
“Kit Builders Guide” for compiete information on wiring
and soldering, and step-by-step assembly procedures.

Components will be Installed on the circuit boards in the
circuit board pictorials. Position all parts as shown, Follow
the instructions carefully and read the entire step before
performing each operation.

Use 1/2 watt resistors unless directed otherwise in a step. All
resistors will be called out by their resistance value {in £2, or
kiZ). The color code will also be given for color-coded
resistors. Capacitors will be called out by their type and
capacitance value (in pF, or uF),

Due to the small foil area around the circuit board holes and
the small areas betweaen foils, it will be necessary to use the
utmost care to prevent solder bridges between adjacent foil
areas, Use only a minimum amount of solder and do not
heat components excessively with the soldering iron. Use no
larger than a 40-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.

HEATIHEIT®

LARGE
BARE WIRE CuT 10
\
&
ﬂ; |
fo 1/ 40 =]
SOLDERING i
[RON TIP
Figure A

If a small wattage, small-tip soldering iron is not available,
proceed as follows: Be sure your soldering iron is cool, Wrap
the large bare wire {supplied) tightly around the soldering
iron tip as shown in Figure A. Allow approximatety 1/4" of
wire to extend beyond the end of the soldering iron. Cut the
wire end to a chisel shape as shown. Occasionally apply
solder to the turns of large bare wire to achieve a good heat
transfer,
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NOTE: DIODES MAY BE SUPPLIED IN ANY OF THE FOLLOWING
SHAPES. ALWAYS POSITION THE BANDED END AS SHOWN IN

THE PICTOREAL WHERE 1T |5 INSTALLED,

[ BAND OR BANDS |

NOTE: INSTALL TRANSISTORS BY LINING UP THE FLAT SIDE

OR WIDE SPACE OF ZACK TRANSISTOR WITH THE CORRESPOND-
ING OUTLINE ON THE CIRCU!T BOARD, THEN INSERT THE TRAN-
SISTOR LEADS INTO THEIR CIRCUIT BOARD HOLES., WHICH ARE
INDICATED BY £, C, AND B, POSITION THE TRANSISTOR 1/4"
ABOVE THE CIRCUIT BOARD. SOLDER EACH LEAD TG THE FOIL

NOTE: WHEN MOUNTING ELECTROLYTIC AND TANTALUM CAPAC-
{TORS IN THE FOLLOWING STEPS, ALWAYS MATCH THE POSI-
TIVE {+) END ON THE CAPACITOR WITH THE POSITIVE (+}
MARK ON THE CIRCUIT BOARD,

S

[ USE AS BANDED END ]

/.

e

DIODE MOUNTING DETAIL

AND CUT OFF THE EXCESS LEAD LENGTHS.

FLAT FLAT Y

FLAT OR
WIDE SPACE

MARK

POSITIVE {+]
MARK

TRANSISTOR MOUNTING DETAIL CAPACITOR MOUNTING DETAIL

S POSITIVE (+)

MARK

1 THE CIRCUIT BOARD YOU ARE ASSEMBLING MAY HAVE FOUR-
TEEN AND/OR SIXTEEN LEAD 1C'S. SEPARATE THE FOURTEEN
LEAD IC'S FROM THE SIXTEEN LEAD 1G'S, USE LONG-NOSE
PLIERS TO STRAIGKTEN ANY BENT I1C LEAD,

2 BEFORE YOU INSTALL CONNECTORS IN THE FOLLOWING STEPS,
BE SURE NONE OF THE CIRCUIT BOARD HOLES ARE FILLED
WITH SOLDER. |F NECESSARY, HEAT THE FOIL AND USE A
LENGTH OF BARE WIRE [OR A COMPONENT LEAD) TO CLEAR THE
HOLE.

3 POSITION A STRIP OF SEVEN'OR EIGHT CONNECTORS ALONG
THE CA4RCUIT BOARD IC HOLES AS SHOWN. BE SURE THE
CONNECTING BAND [S TOWARD THE OUTSIDE., INSERT THE
CONNECTOR STRIP INTO THE CIRCUIT BOARD.IC HOLES,

CONNECTING
BAND

crc&?'” S
~—“—“L"é’€,i“¥ 'on
%\n}'éﬁ}

Senns o

CONNECTING
BAND

4 BE SURE EACH STRIP OF CONNECTORS 1S PERPENDICULAR TO
THE CIRCUIT BOARD, THEN TURN THE CIRCUIT BOARD OVER
AND SOLDER THE CONRECTORS TO THE FOIL,

NOTE: IT IS EASIER TO SOLDER THE CONNECTORS TO THE
FOIL IF YOU USE A SMALL-TIP SOLDERING IRON. |F ONE

IS NOT AVAILABLE, REFER YO THE ASSEMBLY INFORMATION
ON PAGE 9. ‘

5 {F A SOLDER BRIDGE OCCURS, CLEAN THE SOLDERING [RGN
TiP AND PLACE IT BETWEEN THE TWO POINTS THAT ARE
BRIDGED UNTIL THE EXCESS SOLDER FLOWS DOWN THE TLP.

CiRCUIT CONNECTING
BOARD BAND
N\ ?ﬂ i
Uuu
SOLDERING__d_
TRON | sooer
L1 srivee

6 ASSEMBLE THE TWO TOOL PLATES TOGETHER AS SHOWN, USE
A 6-32 % 3/8" SCREW, TWO #6 LOCKWASHERS, AND A 6-32

NUT.
~T00L
PLATE 6
////25 1\
@Sfﬂxijjjjjy

6-32 NUT

6-32 x 3/8"

SCREW #6 LOCKWASHER

7 USE THE ASSEMBLED TOOL PLATES TO REMOVE THE CONNECT-

DO NGT BEND THE CONNECTORS OR LET THEM GET QUT OF
LINE.

TOOL

BANDS

8 BEFORE YOU INSTALL EACH IC, LOOK AT THE DRAWING
BELOW AND IDENTIFY THE PiN 1 END.

SMALL
RIDGE

|NDENTATEON
/

/
PIN lllﬁ PIN 1

Q INSTALL THE INDICATED 1€ IN ITS CONNECTOR STRIPS,
POSITION THE PIN 1 END OF THE IC OVER THE HALF DOT
CALLED OUT IN THE STEP,

NOTCH DoT

S

FIN 1

1Q SHOULD IT EVER BECOME NECESSARY TO REMOVE AN IC
FROM ITS CONNECTORS. USE THE 1C PULLER SUPPLIED
WITH YOUR KIT, TO USE THE PULLER, INSERT ITS FOOT

BENEATH THE IC THEN GENTLY ROCK THE TOOL BACK
AND FORTH T0 LIFT THE IC.

lNTEGRATED CIRCUIT PREPARATION AND INSTALLATION DETAIL




'POWER SUPPLY CIRCUIT BOARD

KEY PART

No.

No.

PARTS
Per Kit

PARTS LIST

Refer to the “Pack Index Sheet” and remove the pack 1
parts from the carton stamped “PKS #1-8.” Then check
each part against the following Parts List. The key numbers
correspond to the numbers on the “Power Supply Circuit
Board Parts Pictorial’" {fold-out from Page 13). NOTE: Any
part that is packaged in an individual envelope with a part
number on it should be placed back in its envelope, after it

is identified,-until it is called for in a step.

KEY PART PARTS

RESISTORS, 1/2-WATT

Composition, 5%

Al

Al

Al

Al

At

Al

Al

Al

Al

Al

1-85

1-80

1-81

1-80

1-67

1-43

1-113

1-308

1-68

i-116

HEATIEIIT®

DESCRIPTION PRICE CESCRIPTION PRICE
Each No. No. Per Kit Each
Film, 5%
Al 4-53 1 270 & (red-violet-brown- 15
gold)
560 £2 (green-blue-brown- A6 1 A1 463 1 2700 2 (red-violet-red- .16
gokd) ' gold)
1200 £ (brown-red-red- 1681 Al 418 2 3300 £ (orange-orange-red- .15
goid) goid)
1500 £2 {brown-green-red- .15 | AT 4-19 1 3900 Q {orange-white-fed- .15
gold) gold}
2000 £ (red-black-red- A5 ) A1 426 1 33 k&2 {orange-orange- .15
gold) orange-gotd)
2200 £ {red-red-red- 18
goid)
4700 § {yellow-violet- 16
red-gold)
5600 £ (green-blue- 15
red-gold) 1
10 k2 (brown-black-orange- .15 | Composition, 10%
gold) Al 10 1 1000 §2 {brown-black-red) .15
22 k2 (red-red-orange- 51 A1 169 2 18 k2 {brown-gray- 15
gold) orange)
47 k&2 {yellow-violet- A5 A1 187 1 39 k€2 (orange-white- .18
orange-gold) orange)
11
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KEY PART PARTS DESCRIPTION PRICE | KEY PART PARTS DESCRIPTION PRICE
No. Ne.' Per Kit Each { No. No. Per Kit Each
CAPACITORS HARDWARE
Electrolytic E1 250-170 5 #6 x 1/4" sheet metal .05
B1  25-257 2 10 uF vertical A0 screw
B2 25-116 1 50 pF vertical 75 1 E2 25089 4 6-32 x 3/8" screw .05
B3 25172 2 100 1F tubular 120 | E3  28B2:3 4 6-32 nut .05
B3 25121 1 500 uF, 50-volt, tubular 195 | E4 2532 4 #6 fiber shoulder .05
B3 25173 1 500 uF, 75-volt, tubuiar 2.55 washer

"B3  25-208 1. . 1500 uF tubular oo5 | E6  254.1 4 #6 lockwasher | .06
B3 25-230 1 2000 uF tubular 285
Other Capacitors
C1 21108 1 180 pF disc 151 MISCELLANEQUS
Cl 21143 1 .05 uF dise .30
C2 2760 1 22 uF Mylar*® ACF F1 75704 4 Transistor instiator .15
C3 25-180 1 2.2 pF tantalum 1.60 (packaged between two pieces
*Registered Trademark, DuPont Corporation of cardboard)
F2 21589 1 Small heat sink 55
DIODES-TRANSISTORS F3 ' 204-1268 2 Large heat sink .60
F4 35213 1 Silicone grease pod .25
D1 b6-26 1 1N 181 diode {brown- 40 490-5 1 Nut starter 15
white-brown) .
D1 56-47 1 MZ1000-23 zener diode 1.65 Solder {Additional 6° rolls
Dt B8-74 1 MZ2362 diode 1.00. of solder, #331-3, can be
D1 §7.27 4 1N2071 diode _ 78 ordered for 40 cents each.)

NOTE: Transistors are marked for identification in one of

the foliowing four ways,

1 Part number.

2 Type number,

3, Part number and type number,

4.  Part number with s type number other than the

one listed.
D2 417-110 1 $2090 transistor
D3 417-118 7 _ 2ZN3383 transistor

D4 417175 4 2N5294 transistor

1.45

PARTS FROM PACK #13 {Final Pack)

85-1643-1 1

Power supply circuit 5.85
board
587-260 1 Parts Order Form
5087-308 1 Kit Buitders Guide
1 Manual (See front cover 2.00

for part number.}

NOTE: See Page 192 for “’Replacement Parts and Price

Information,”
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STEP-BY-STEP ASSEMBLY

{)

on the Pictorials.

START.
YW

NOTE: When_ installing diedes, note the
position of the banded end. See the
“Diode Mounting” Detall {fold-out from
Page 10},

] 1N2071 diode (#57-27) at D101,

-1 IN2071 diode {#567-27) at D102

37 1N2071 diode (#57.27} at D103,

Position the power supply circuit board as shown in
the identification drawing, Then complete each siep

IBENTIFICATION
DRAWING

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

r

PART
NUMBER

CONTINUE

e

(/w

-Z)/mzrm diode (#57-27) at D104,
= =
(A MZ2362 diode (#56-74} st D108,

A/F (#56-47)

i f 1600 £, 5% {(brown-green-red-gold),
: — = —————"

{ {) 4700 £, 5% {yellow-violet-red-gold).

e
] 33 k£, 6%, film (orange-orange-
orange-goid),

MZ1000-23 diode at

ZD101.

dbne

7

SAFETY WARNING: Avoid eve injury
rern you chip off excess leads. We suggest
t you wear glasses, or at least clip the
ds so the ends will not fly toward your

s,

{ |1 Solder al! lsads to the foil and aut
off the excess lead lengths, ‘

~

38 ki (orange-white-orange).

)

2000 Q, 5% (red-black-red-goid).

.

1)

4700 £2, 5% lyellow-violet-red-gold}.
—"""—”:_L

i

———

4700 Q, 5% (yellow-violet-red-gold),

1000 £2 {brown-black-red),

2200 £, 5% {red-red-red-gold),

1200 £, 5% {brown-red-red-goid),

e —

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

PICTORIAL 1-1




POWER SUPPLY CIRCUIT BOARD

PARTS PICTORIAL
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START

.

IDENTIFICATION
DRAWING

7/

The steps performed in this Pictorial are in

this area of the circuit board.

white-brown) at D106.

2700 £2, 5%, film {red-violet-red-
gold),

5600 £, 5% {green-blue-red-gold).
22 kf), 6% {red-red-orange-gold).

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

IN191  diode (#86-26, brown- |

CONTINUE

S

22 k&2, 5% (red-red-orange-goid),

}

B60 £2, 5% (green-blue-brown-gold}.

PICTORIAL 1-2

}

3300 ﬂ, 5%, film (orange-orange-
red-gold},

Ik

)

270 £, 5%, film (red-violet-brown-

gold).
—l
47 kfl, B% (yeliow-viclet-orange-

gold),

3300 £, £%, film (orange-orenge-
red-gold].

3000 £, 5%, film (orange-white-red-|
gold),

18 kSt (brown-gray-orange).

10 kfl, 5% (brown-black-orange-
geld},

Soider all leads to the foil and cut
off the excess lead {engths.
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START

b

NOTE: When installing transistors, see the
“Transistar Mounting” Detall {fold-out
from Page 10).

| = — Ty
[ 4 2N3393 transistor (#417-118) at
Q113.

) 2N3393 transistor (#417-118) at
Q112

{|} 2N3383 transistor (#417-118) a
a1,

=3

(1) 2N3383 ftransistor (#417-118) at | oo
Q102,

ft]) 2N3393 trensistor (#417-118) at
Q103.

{ 1) 52000 transistor (#417-110) at
Q105. g

{ 1) 2ZN3393 transistor (#417-118) at

Q108,
e — |

) (f} 2N3393 transistor (#417-118) at f——"""
N Q107, :

B {( ) Be sure alt leads are soldered and all

excess lead lengths are cut off,

PICTORIAL 1-3
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START
Y

NCTE: When installing electrolytic and
| tantalum capscitors, note the position of
 the positive (+} lead. See the “Electrolytic
| Capagitor  Mounting”  Detail  (fold-out
from;Papge 10),

{ } | 600 uF, 75 volt tubular eiectrolytiﬁ
{#25-173).

22 uF Mylar, NOTE: Some learT
capacitors have a clear coating on
their leads, Scrape off this coating to
insure a good solder conneetion,

10 uF vertical electrolytic.
2000 uF tubular electrolytic.

10 uF vertical electrolytic,
e e e
1600 uF tubular electrolytic. Bend
the positive lead straight down as
shown, 5=

=]
{t 1" Solder all leads to the foil and cut
© off the excess lead lengths,

 E—

.2.2 uF tantaium electrolytic.

100 uF tubular electrolytic, |

.08 uF disc.,

REMOVE
NSULATION

ON LEADS J

Y 100 uF tubular electrolytic,

) 50 uF vertical electrolytic,

PICTOR!AL 1-4

} 500 uf, BO volt tubutar electrolytic,

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

{ ) Mount a 2N5204  transistor
{#417-175) on the small heat sink as
foliows:

1.  Prethread the indicated hole in
the small heat sink with a #6
x 1/4* sheet meatal screw.
Then remove the screw,

PRETHREAD
HOLE

#6 x 1/4"
SHEET METAL
SCREW

2,  Completely cover both sides

silicone grease, Use 1/8 pod of
sllicone grease per side,

3. Position the plastic insulator
on the indicated side of the
small heat sink.

NOTE: Use the nut starter to pick
up and start 6-32 and 4-40 nuts on
screws.

4, Center the transistor on the
piastic insulator. Then secure
the transistor to the heat sink
with & 6-32 x 3/8" screw, a #6
fiber shoulder wesher, a #6
lockwasher, and & 6-32 nut. Be
sure the shoulder portion of
the shoulder washer is in the
hole.in the heat sink.

6-32 NUT
#6 LOCKWASHER
- SMALL
('8 HEAT SINK
(b
A FLASTIC
/@ INSULATOR
#6 FIBER
SHOULDER
WASHER 0\
SILICONE @?@
GREASE
ON BOTH S{DES
: 6- 32):3!8"
TRANSISTCR SCREW

IDENTIFICATION
DRAWING

A R W

1
The steps performed in this Pictorial are in
this area of the circuit board,

of a plastic insulator with |

CONTINUE {_F

{ | Mount the heat sink assernbly at
Q101 with a #6 x 1/4" shest metal

screw. Position the E, C, and B leads
of the transistor into the corre-
sponding E, C, and B marked holes
An the circuit board, Bend the C
{center) lead as reguired to fit into
its hole in the circuit board. Solder
all three leads of the transistor to
the foil. Cut off the excess lead
lengths,

! =)

<

L=

5l Y
C

l $6x 1/a"
& SHEET METAL
O " sorew

{ } 180 pF disc. Solder the leads to the

foit and cut off the excess lead
¥

lengths. e

PICTORIAL 1-5
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IDENTIFICATION
DRAWING

START —
b i

{ ) Mount 1two 2NG5294 transistors
(#417-175) on a large heat sink as

follows: i
1. Prethread the indicated holes l
!

in the large heat sink with a
"
#8 x 1/4" sheet metal sorew. The steps performed in this Pictorial are in

Then remove the screw. this area of the circuit beard, C O N T I N U E

N

{ | Mount the large heat sink assembly
at Q108 and Q109 with two #8 x
1/4" sheet metal screws. Position
the &, C, and B leads of each
transistor into the corresponding E,

LARGE K C, and B marked holes of the circuit
FLANGE ¥ex1/a board. Bend the C (center) lead of
SHEET METAL each transistor as reguired 1o fit into

SCREW its cireult board hole. Soider all

leads to the foll and cut off excess
lead lengths.

2. Completely cover both sides
of two plastic insulators with
silicone grease. Use 1/B cupof
silicone grease per side,

3. Position the plastic insulators
on the indicated side of the
large heat sink. Note the
position of the large flange.

‘4, Center a transistor on each
plastic*insulator, Secure each
transistor with a 6-32 x 3/8"
screw, @ #6 fiber shoulder
washer, 8 #8 lockwashar, and
a 632 nut. Be sure the
shoulder portion of the.
shoulder washers are in the
holes in the heat sink.

6-32 NUT
#6 LOCKWASHER
#6 FIBER LARGE K $6 x 174"
SHOULDER  HEAT SINK &) SHEET METAL
SCREW

WASKER g
\@,n //7
‘e
<ﬁ"° ) PLASTIC
LARGE N

/INS ULATOR

FLANGE
\Q[/\
SILICONE |
GREASE ﬁ%
N BOTH §
ON BOTH S10E5 6-32 % 3/g"
SCREW

TRANSISTOR

PICTORIAL 1-6
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=] s ATHREIT

START

b

() Mount a 2NE294  transistor
(#417-176} 8t the indicated hole of
a large heat sink as follows:

1.  Prethread the indicated holes
in the large heat sink with a
#6 x 1/4" sheet metal screw.
Then remove the screw.

=
o PRETHREAD
0‘7}’

HOLES
"ty

LARGE
FLANGE #6x1/4"
SHEET METAL
SCREW

2, Completely cover both sides
of a plastic insulator with sili-
cone grease, Use 1/8 cup of
silicone grease per side.

3. Position the plastic insulator
at the indicated location en
the large heat sink, Note the
position of the large fiange.

4, Center the transistor on the
piastic insulator, Secure it to
the heat sink with a 6-32 x
3/8" screw, a #B6 fiber
shoulder washer, a #6 lock-
washer, and & 6-32- nut. Be
sure the shoulder portion of
the shoulder washer is in hole
in the heat sink.

6-32 NUT
/ #9 LOCKWASHER

“ #6 FIBER SHOULDER
), WASHER

PLASTIC
INSULATOR

“o

Nl‘
/o
GREASE
ON BOTH SI1DES / ¢-32x 3/8"
SCREW
TRANSISTOR

IDENTIFICATION
DRAWING

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

PICTORIAL 1-7

CONTINUE

.z

{ ) Mount the large heat sink assembly
at 0104 with two #6 x 1/4" sheet
metal screws, Position the B, C, and
E leads of the transistor into the
corresponding B, C, and E marked
holes of the circuit board. Bend the
C (center) lead as required to fit into
its hole in the circuit board. Solder
all three leads to the foil and cut off
the excess lead lengths,

|
S

l #6x1/a"
&) SHEEYT METAL
SCREW

NDTE: Be careful that the positive (+}
lead of the 1500 uF tubular electrolytic is
not touching the heat sink assembly.

This completes the assembly of the cireuit
board. Check all connections to be sure
they are soldered and that there are no
solder bridges between foils. Set the
cireuit board aside temporarily,

FINISH







PROGRAMMER CIRCUIT BOARD

PARTS LIST

Refer to the “Pack Index Sheet” and remove the pack 2
parts from the carton stamped “PKS#1-8.” Then check each
part against the following Parts List. The key numbers
correspond to the numbers on the “Parts Pictorial.”

KEY PART PARTS DESCRIPTION PRICE] KEY PART PARTS DESCRIPTION PRICE
No. No. Per Kit Each § No. No. Per Kit : Each
RESISTORS, 1/2-WATT, DIODE-TRANSISTOR-IC's
5%
Al 14111 : 1 150 £ (brown-green- 15 |Ct 5626 7 1N'191 diode (brown- A0
. brown-gold) white-brown}
Al 14147 1 220 £ (red-red-brown- .15
gold) NOTE: Transistors and IC’s are marked for identification in
Al 1-187 2 470 £ {yellow-violet- 18 1 one of the following four ways.
brown-gold)
Al 1.95 6 660 & (green-blue- 15 1. Part number.
brown-gold) 2. Type number. (in IC's this refers only to the
Al 179 1 820 & {gray-red-brown- .15 numbers; the letters may be different.)
gold) 3. Part number and type number,
Al 167 1 2200 {1 (red-red-red- 15 4. Part number with a type number other than the
gold) one listed. ‘
109% C2z 417-118 2 2N3393 transistor 40
& C3 4431 ] SN7400N iC {integrated 70
Al 1.9 5 1000 £ (brown-black- 15 circuit)
: red) C3 44345 1 SN7408N IC 1.00
CAPACITORS C3 44346 2 SN7402NIC 85
' C3  443-57 ; MC3003P IC .95
Bl 21.85 3 1 4 disc 25 [Cc3 44360 1 MC4012P IC 4.65
B2 25.200 4. 68 uF tantalum 75 |3 44361 4 MC4016P IC 5.26
B3 25-123 1 2 uF electrolytic .60
B4 oB5-p4 2 10 uF electrolytic .30

B ATE ELT® 21
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KEY PART PARTS DESCRIPTION PRICE | KEY PART PARTS  DESCRIPTION PRICE
No, No, Per Kit Each No. No. Per Kit Each
MISCELLANEQUS PARTS FROM PACK #13 (Final Pack)

D1 432-144 180 IC connector strip 01 340-1 1 l.arge bare wire {u1sed .05
{extra included) only for soldering iron tip)

D2 432.168 2 6-pin plug .20 85-586-1 1 . Programmer circuit board 10.86

D3 250-89 1 6-32 x 3/B'' screw ~.05

D4 2641 2 #6 lockwasher .05

D6 252.3 1 6-32 nut 05 )

D6 205-141 -2 ‘Plate 15 NOTE: See Page 192 for “Replacement Parts and Price

D7  480-111 1 IC puller .15 Information.”

PARTS PICTORIAL (Cont’d.)

'STEP-BY-STEP ASSEMBLY

( ) Position the programmer circuit board as shown in the
identification drawing. Then complete each step on

the Pictorials.




o ey e e,

* emam

FTTTET T

diode (#56-26, brown-
white-brown) at D201,
4/) 1N191 diode (#56-28, brown-
. white-brown) zt D204,
/I 1N191  diode (#56-26, brown-
white-brown) at D202,
,(/{1[\!191 diode (#56-28, brown-

(/{ 660 2, 5% (green-blue-brown-gold),

-Jused. These are speciat “plated through’
Jllined with foil) holes that are used only

_{especially careful that solder does not flow

= SIS ATHKIT

Page 23

START

b

() 2202, 5% (red-red-brown-gold).

(/3 1000 £ {brown-black-red).

NOTE: When you install diodes, note the
position of the banded end, See the
*Diode Mounting” Detail {fold-out from
Pags 10},

S
{~7 1N191

white-brown) at D203,

{ ))"/470 Q, 5% (yellow-viclet-brown-
gold}.

{ / 860 £1, 5% {green-blue-brown-gold).

(/f 560 §2, 5% (green-biue-brown-gold).

. ’I}(:Cb
k
M [ '{ 560 £, 5% {green-blue-brown-goid). r@ m

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

IDENTIFICATION
DRAWING

PART
NUMBER

CONTINUE

~

7] 56O 0, 5% {green-blue-brown-gold}.

(/{ BBO 2, 6% (green-blue-brown-gold).

{ \)/ B20 £, 5% {(gray-red-brown-goid).

fOR GooOD SOLDERED
CONNECTIONS, YOU MUST
KEEP  THE SOLDERING

IRON TIP CLEAN...

WIPE IT OFTEN WITH A
GAMP SPONGE OR CLOTH.

Several circuit board holes will not be

10 connect & foil on one side of the circuit
board to the foll on the other side, When
You soldar component lsads to the foli, be

into unused holes.

(1 Soider all leads to the foil ancg cut

off the excess lead lengths.

PICTORIAL 2-1

N 1000 £ {brown-black-red),

; \} 1N19t  diode (#56-26, brown-
. white-brown) at D207.
N %) 1000 £ {brown-black-red).
. IN191  dicde (#56-26, brown.

s 1 ; 470 £, 5% (yellow-vioiet-brown-

" white-brown) at D206

goid), -
z

@ﬂ;ﬁ 1000 £2 {brown-black-red).

(\}I 1N191 dicde (#56-26, brown-
~ white-brown) at D205,

} 160 £, 5% (brown-green-brown-
goid).

) 1ﬁ009 {brown-black-red}, -
} 2200 ©, 5% (red-red-red-gold}.

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




Page 24

START
Y-

NOTE: In the following steps you will
prepare and install the integrated circuits
(IC's). Read and follow the instructions

very closely 10 avoid improper installation,

( ) Cut off twelve strips of seven IC
connectors and set them aside,

CONNECTOR STl E
i
"& ’_’:;OX;;TDRS

it

| NOTE: Refer to *IC Preparation and|
| Inskallation " Detail {(fold-out from Page
. 10}, for information on installing I1Cs,

i
{ l MC4012P IC {#443-60) at 1C201.

! ] SN740BN IC (#443-45) at 1C208.

{ SN7402N 1C {#443-46} a1 1€206, |

[{ } SN7402N IC (#443-46) at 1C208,

( ’:l MC3003P IC {#443-67) et 1C207.

'{ ‘) SN'MCION IC {#443.1] at 1C210,

TAATIM IR

1779’)7”’

PFIITRIII

zivres?

PICTORIAL 2-2

& rnarme

CONTINUE
L

Cut off eight strips of eight IC
connectors.

MCA016P IC (#443-61) at 1C205,

2N3393 transistor {#417-118} at
Q201, NOTE: When you install tran-
sistors, see the “Transistor Mount:

ing" Detal! {fold-out from Page 10).

I MCAO16P IC {#443-61) at 1C204,

MCA016P IC (#443.61} at 1C203,

L7l P 1

] MCA4016P IC (#443-61) at 1C202,

! 2N3383 transistor {#417-118) at
Q202.
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staRT W

{1 .1uF disc.

REMOVE
INSULATION

ON LEADS J

NOTE: When you instali tantalum and

glectrolytic capacitors, note the position
of the positive {+) lead. See the "“Capacitor
Mounting” Detali (fold-out from Page 10,

{ /} .68 uF tantalum,

(/1‘ .68 uF tantalum.

i /1 .88 uF tantalum,

{ & .68 uF tantalum,

{ 1/) 2 uF electrolytic,

(:/{ 1 uF dise,

{ D)/HJ uF electrolytic.

(/) .1 uF dise,

(A .1 pFdisc,

(/l 10 pF electrolytic,

o ('/l .1 uF disc.

{ /;.1 ufF disc,

(’/} Solder all leads to the foil and cut
off the excess iead lengths.

{ ) 6&-pin plug. Soider all six pins to the
foil,

PRINTED
SIDE

{ ) 6-pin plug. Soider all six pins to the
foil.

This completes the assernbly of the circuit
board, Check all connections to be sure
| they are soldered and that no solder
bridges exist between foits. Set the circuit
board aside temporarily.

FINISH

PICTORIAL 2-3
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PRELOAD DECODER CIRCUIT BOARD

PARTS LIST

Refer ‘to the “Pack Index Sheet” and remove the pack 3
parts from the carton stamped “PKS #1-8." Then check
each part against the following Parts List. The key numbers
correspond to the numbers on the *Preload Decoder Circuit
Board Parts Pictorial.”

KEY PART PARTS DESCRIPTION PRICE | KEY PART FARTS DESCRIPTION PRICE

No. No. Per Kit Each | No. No. Per Kit Each
£ TRANSISTOR-IC's ' Transistor-IC’'s (cont’d.)
& : A2 44345 1 SN7408N IC 1.00
£ NOTE: Transistors and IC's are marked for identification in { Ao 443-698 2 TTL7486 IC 1.60

one of the following four ways.

9 Y MISCELLANEOUS

i 1. Part number, .
£ Type number. {In IC's this refers only to the | 51 19 2 1000 £ resistor (brown- .15
% numbers; the letters may be different.) black-red) .
K B2 432144 154 iC connector strip 01

3. Part number and type number,

4, Part number with a type number other than the (extra included)

listed, .
one fiste PART FROM PACK #13 (Final Pack)
417-118 1 2N3383 transistor 40 : ..
443-1 3 SN7400N 1 70 85-587'1 1 E;Elccljad decoder circurt 10.45
443.12 2 SN7410N IC 70 ar
443-18 2 SN7404N IC ' 75

NOTE: See Page 192 for “Replacement Parts and Price
Information.”

EHEATELIITS 27
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START
. B

(\/) TTL7486 IC (#443-698) at 1C301)

=1 \{ 14" SN740BN IC (#443-45} st IC310.

\/)/SN74D4N IC (#443-18) at IC303.

V( SNAT00N IC (#443-1) at IC305,

LY SN7410N IC (#443-12) at 1C304,

{ SN7400N IC (#443-1) at 1C302.

his completes the assembly of the circuit
oard, Check all connections to be sure
hey are sotdered and that no solder

bridges exist between foils. Set the circuit
board aside temporarily,

£

1

8 PICTORIAL 3-2
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GENERATOR-DIVIDER-

‘OSCILLATOR CIRCUIT BOARD

PARTS LIST -

Refer to the “Pack Index Sheet” and remove the pack 4
parts from the carton stamped “PIKS#1-8.” Then check each

_part against the following Parts List. The key numbers

correspond to the numbers on the “Parts Pictorial.”

HEATECECTIT?

KEY PART PARTS DESCR[PTION PRICE] KEY PART PARTS DESCRIPTION PRICE
No. No. Per Kit Each No. No. Per Kit Each
RESISTORS, 1/2-WATT CRYSTAL-IC's
5% C1  404-43 1 100 kHz crystal 6.75
Al 1.143 1 2.7 £1 (red-violet- .15 NOTE: IC's are marked for identification in one of the
gold-gold) following four ways.
A1 1-157 1 47082 (yTIC:ow-wolet— .15 1. Part number.
C brown-gold) 2, Type number. {In IC's this refers only to the
At 195 2 560 £2 (green-blue- 16 numbers; the letters may be different.)
: brown-gold) ' 3. Part number and type number,
AT 1-158 L 2700 {2 (redwiolet- 15 4,  Part number with a type number other than the
red-gold) 7 one listed,
109 C2 44318 1 SN7476N 1.35
. 443.1 2 SN7400N ' 70
Al 1-12 7 1 owe - A .
9 1 ;old.? {yellow-violet 5 44355 1 SN7427 120
‘ . 443-66 3 SN74192 5.00
Al - 15 .
1-42 T 270 £2 (red-violet 443.58 1 SN74H10N 90
brown)
At 1o - . 16
19 2 :;(;0 £ (brown-black MISCELLANEOUS
CAPACITORS D1 432144 142 IC connector strip 01
B1 . o5 (extra included)
20-100 1 30pF mica : 340-2 1 Barewire ..05/ft
B2 21-108 3 180 pF disc 15 . .
B2 2195 1 1R disc 2> IPART FROM PACK #12 (final Pack)
B3 25.221 1 2.2 pF tantalum .60
B .
oy 25210 1 22 pF tantalum 115 85-588-1 1 Generstor-divider- 10.20
5 25116 4 50 uF vertical 75 oscillator circuit board
electrotytic
B .
6 2599 1 150 pF tubular 70 NOTE: See Page 192 for “Replacement Parts and Price
electrolytic

information,”
31
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STEP-BY-STEP ASSEMBLY

{ } Position the generator-divider-oscillator circuit board
as shown in Pictorial 4-1, Then complete each step on
the Pictorials. :

START
| -

((/) 2700 §1, 5% (red-viclet-red-gold).

(-’!:l 580 £, 5% (green-blue-brown-gold).

(e..j Y1000 £ (brown-black-red).

{ V‘} 1000 £ {brown-black-red}.

(J 1 270 € {red-violet-brown),

LN

(J) 560 €, 5% {green-blue-brown-gold).

gold}.
) 4.7 § yellow-violet-gold},

} 470'.5'2, 5% (yellow-violet-brown- ,__.__———-—-—-'—'—

a-l 2.7 £, 5% (red-viclet-goid-gold}.

Several circuit board holes will not be
used. These are special "plated through®
{lined with foil) holes that are used only
to connect a foil on one side of the circuit
boazii to the foll on the other side. When

you solder component leads to the foil, be
especially careful that solder does not flow
intd unused holes,

( fi Solder all leads to the foil and cut
off the excess Jead lengths,

PICTORIAL 4-1
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START

W

1( ) Cut off eight strips of seven IC

|| 10}, for information on installing 1C's.

| -~
(] SN7400N IC (#443-1) at I(‘jﬂ&

connectors and set them aside.

NOTE: Refer to “IC Preparation and
Installation " Detail {fold-out from Page

111 sn7azz |c(#443£5}ar|950€.

{ ) SN74H1ON IC (#443-68) at ICA0T.
LA

101 sn7a0on |ct#443-nan5¢0'{.

{ -} Cut off eight strips of eight IC
connectors and set them aside,

[ ) SN74182 IC (#443-66) at 1CA03.
i

() SN74192 IC (#443-66) ot 1C404,

T

“4( } SN7478N lC(#443-16)ath§02.

Foy snrare2 ic (#443.66) at |c?cfé.

-

PICTORIAL 4-2
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START W

{ | Bend and solder a 3/4" length of

bare wire to each pir of the 100 kHz
crystel (#404-43),

SOLDER

L

=
o=
mrn

e t—— . —

[ ] Crysial with 1-3/4" bare wire,
Solder the ends of the bare wires to
the foil and cut off the excess lead
lengths, Then solder the bare wire to
the metal case of the crystal oniy at
the indicated location. This assures a
good efectrical ground.

BARE WlR‘E-. ,—::;',SOLDER

(Vl )JD pF mica.

{ V/ 180 pF disc.

REMOVE
ANSULATION

ON LEADS J

{ \ } 180 pF disc,

(44 180 pF disc.

NOTE: When vyou install electrolytic
capecitors, note the position of the
pesitive  {+) lead. See the “Capacitor
Mounting " Detail (foid-out from Page
10). :

(‘/7/ 50 uF electrolytic,

CONTINUE

{ /{ ,22 uF tantalum.
/

l/)‘ 50 pF electrolytic.

(\/{ A gF disc.

(50 uF slectrolytic, ( § 2.2 oF tantaium,

=

{ ) Solder &li teads to the foil and ecut
off the excess lead lengths,

(j) /150 uF electrolytic,

{ UI/ 50 pF electrolytic.

This completes the assembly of the circyit
board, Check ali connections to be sure
they ‘are soldered and that no solder
bridges exist between foils, Set the cirgyijt
boerd aside temporarily.

PICTORIAL 4-3 FINISH
OL Yo Y 3 1 (INCHES) 2 I} 4 5 &5 -
/e 58| s/ T | ' ‘ ' ‘ e .
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TUNER/PHASE-LOCK-LOOP
CIRCUIT BOARD

PARTS LIST

Refer to the “Pack Index Sheet” and remove the pack 5
parts from the carton stamped “PKS #1-8.” Then check
each part against the following Parts List. The key numbers
correspond to the numbers on the “Tuner/Phase-Lock-Loop
Circuit Board Parts Pictorial” {fold-out from Page 37).

DESCRIPTIGN

HEATEEIT?

KEY PART PARTS DESCRIPTION PRICE} KEY PAHJ PARTS PRICE
No. No. Per Kit Each | No. No. Per Kit Each
RESISTORS, 1/2-WATT, 10% {cont’d.)
‘ Al 18 4 1000 £2 {brown-biack- .15
5% red}
Al 1.147 2 220 Q {red-red-brown- J5 1 A1 1689 1 18 k&2 (brown-gray- 156"
gold) orange) :
AT 1157 2 470 Q (yellow-violet- ‘15 | CAPACITORS
brown-gold)
Al 1.79 1 820 £ (gray-red- 15 ler 2103 1 420 pF disc .15
brown-gold) B1 21-46 4 005 uF disc 15
AT 1.81 1 1500 2 {brown-green- 15 B1 21-143 4 05 ufF dise .30
: red-gold) B2 25123 ° 1 2 uF tubular electrolytic .60
Al 1144 1 1800 £2 (brown-gray- 15 B3 27-85 2 .22 uF Mylar _ .30
Al 1.57 1 ;;%goslzd :red—red-red- 15 | DIODE-TRANSISTORS-IC's
Al 1129 : ggigo) O (orange-orange. 18 | C1 56:26 2 IN1e1 diode (brown- 40
rec-gold) white-brown)
Al 1.43 2 4700 2 {yellow-violet- 18 NOTE: Transistors and [C's are marked for identification in
red-goid) one of the following four ways:
AT 1113 1 5600 §2 {green-blue- 15 1. Part number.
red-gold) 2. Type number. (In IC's this refers only to the
AT 1133 1 15 k&2 (brown-green- 15 numbers; the letters may be different.)
orange-gold) 3. Part number and type number.
At 1.124 1 27 kS (redwiolet- 15 4, Part number with a type number other than the
orange-gold) 15 one listed.
10% ' C2 41794 1 2N3418 transistor 1.00
AT 142 1 270 §2 (red-violet- 15 C2 417-118 3 2N3393 transistor A0
brown) C2 43720 i X29A829 transistor .50
35
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KEY PART PARTS DESCRIPTION PRICE| KEY PART PARTS DESCRIPTION PRICE
No. No. Per Kit Each | No. No. Per Kit Each
Diode-Transistors-iC's {cont'd.} MISCELLANEOUS
C3 44341 i SN7400N IC 70
C3  443-38 1 MC1023P IC 5.25 343-12 1 Small shielded cable 0/t
C3 443-39 1 MC1034P IC .75 343-9 1 Large shielded cable 1B/t
C3  443-56 1 MC1032 IC 6.00 344-59 1 White wire 05/t
C3 443-82 1 MC4044P IC 4.60

PART FROM PACK #13 (Final Pack)

PLUG-SOCKET-CONNECTORS

85-589-1 1 Tuner/phase-lock-loop: 5.85
P1 4384 2 Phono plug .15 :ircuit board _
D2 434-186 1 Phono socket a5 | E1 11081 1 FM tuner 45.40
D3 432-144 80 IC connector strip 01

{extra included) NOTE: See Page 192 for ‘‘Replacement Parts and Price

D4 43266 2 Push-on connector 15 Infarmation.”

*If your old tuner is repairable, you can return it to the
Heath Company for a credit or rebate against the cost of the
replacement tuner (after you get the replacement tuner if
~ you prefer}. You can also return it to a Heathkit Electronic

Center.

STEP-BY-STEP ASSEMBLY

{ )} Position the tuner/phase-lock-loop cireuit board as
shown in the identification drawing. Then complete
each step on the Pictorials.

=7 P VA UNCHES) 2
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IDENTIFICATION
DRAWING

PART
NUMBER

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

CONTINUE

e

NOTE: When vou are instructed to instal]
a jumper, cut the white hookup wire 1o
the dength specified in the step and remove
1/4" of insulstion from both ends of the
wire,

(/ 5" jumper,
(/1-1/ " jumper,

(U/BZO £, 5% {gray-red-brown-goid},

START

h

FOR GooD SOLDERED
CONNECTIONS, YOU MUST
KEEP  THE SOLDERING
JRON TIP CLEAN,..

WIPE IT OFTEN WITH &
DAMP SPONGE OR GLOTH,

* } 18 k& {brown-gray-orange).

{1} 1800 ©, 5% (brown-gray-red-goid).

(1) )—0009. {brown-black-red),
——— ey
\'/1/ 15 k2, 5% (brown-green-orange-

gold).
{ 1004 Q tbrown-biack-red],

E_—-—_‘—“m

{ /)/1000.‘.'2(br0wn~b!ack-red}.

(/{ 1-1/2" jumper,
(/l/ 1" jumper,
{ V{ 1000 £ {brown-black-red).

{ /i/ 1" jumper,

("4 4700 £, 5% (yellow-violet-red-gold).

y

( (l/ 270 §2 {red-violet-brown),

(;?’”3300, 5% (orange-orange-red-gold).

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

/) 220 82, 8% (red-red-brown-gold),

('} Solder all leads to the foil and out
off the excess lead lengths,

PICTORIAL 5-1
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IDENTIFICATION
DRAWING

START

. <

L
(‘?/ 1500 §1, 5% (brown-green-red-gold).

(‘-j) 27 kf2, 5% (red-violet-orange-gold).

NOTE: When you install digdes, note the
position of the banded end. See the
“Diode Mounting"” Detail {foid-out from
Pagti‘ 10).

FPART
NUMBER

The steps performed in this Pictorial are in
this arep of the cireuit board.

(Vi IN191 diode (#5626, brown-

/‘ white-brown) at D501.

(‘/J 4700 £2, 5% (yellow-vioiet-red-gold],

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

0

- CONTINUE

N7

(.*/)] 220 £, 5% (red-red-brown-gold).

(j/} f,560fQ £2, 5% {greaen-blue-red-gold),

(U /778" jumper,

#2470 8, 5% l[yellowviolet-brown-

/jold].

(=41 INI81 diode (#56-26, brown-

white-brown) at DEO2,

{( 11470 &, 5% (yellow-violet-brown.
gold}.

{ )/ 3200 £, B% {red-red-rec-golid).

PICTORIAL 5-2

{ /) Soider all leads to the foil and cut
off the excess lead iengths,

Vi % VA (INCHES) 2
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START

.

(/ Cut off eight strips of seven I1C

connectors and set them aside.

(/) Cut off two strips of eight IC con-
{ nectars and set them aside.

NOTE: Refer to "IC Preparation and
Installation ' Detait (fold-out from Page
10 for information on installing IC's.

(~f MC1023P IC (#443-38) &2 1C501.

(j} . ym’oazw__l_c (#443-30) 8t 10502,

(ﬁ/ MC1032 I1C (#443-56) at |CH03.
Use the two strips of eight IC
connectors,

-

A SN7400N (C (#443-1) et IC504.

(‘1—)/‘M04044P IC (#443-62) at ICBOS,

(/{ X20AB29 transistor {#417-201) at
Q503. NOTE: When you install tran-
sistors, see the “Transistor
Mounting,” Detail ({fold-out from

Page 10),
(_/{ 2N3393 transistor (#417-118) at
0502,

(/) 2ZN3393 transistor (#417-118) at
Q501,

(/)/ 2N3416 transistor (#417-04] at

508,
L

(/) 2N3383 transistor (#417-118} at
Q504.

PICTORIAL 53
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START

o

{ /.05 uF disc.

K

EMOVE INSULATION
/’ ROM BOTH LEADS

(,/} ,-005 uF disc, =L\

R
F

1A .05 F disc,
L

V) .08 uF disc.

L/)/ .22 uF Mylar,

\'/) 05 uF disc

{ .
{; .00B uF disc,

——————— |

v’} /420 pF disc.
{ 35 2 pF electrolytic. Note the position

of the positive (+) lead. See the
“Capacitor Mounting” Detail (fold-
out from Page 10),

(f .005 uF disc.
= i —
{ ﬂ .005 uF disc.

{ A 22 uF Mylar,

(; ) Solder all ieads to the foil and cut

off the excess lead lengths.

PROCEED TO NEXT PAGE,

PICTORIAL 5-4

CUT THE CABLE ACCORDING TO THE DIMENSICNS PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN
BELOW, PREPARE EACH END AS SHOWN, THE SHIELD AND BEND OVER AS SHOWN, PICK QUT

THE INNER LEAD,
o 1"~ r 2" g = kY
2t . ~1/a - \C
il — FEF S

"

N )
L

TAKING CARE NOT TO CUT THE QUTER SHIELD OF BOLD THE CABLE WITH A PAIR OF PLIERS TO PREVENT

PULLI'NG THE INNER LEAD OUT OF THE CABLE, AND
VERY THIN WIRES, REMOVE THE OUTER INSULATICON, REMOVE THE INNER INSULATION AND TWIST THE
SMALL WIRES OF THE SHIELD, APPLY SMALL AMOUNTS
OF SOLDER 7O THE END OF THE SHIELD AND THE

INNER LEAD.
y TWIST AND

Detail 5-bA SOLDER
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Page 41

The steps performed in this Pictorial are in

this area of the circuit board.

SHIELD 7O THE PLUG.

INSERT THE INNER LEAD OF THE CABLE THROUGH
THE PLUG AND WRAP THE SHIELD AROUND THE
PLUG.

SOLDER

APPLY HEAT TO THE TIP OF THE PIN ONLY LONG
ENOUGH FOR THE SOLRER TO BE DRAWN UP INTO
THE PIN BY CAPILLARY ACTION. CUT OFF EXCESS
WIRE FROM THE TIP OF THE PIN. SOLDER THE

Detail 5-bB

START

,

{ ¥ Prepare the ends of a 6" length of
small shietded cable as shown in
Détail 6-5A,

{ { Install & phono plug on the end of
the cable, with the longest shield, es
shrown in Detail 5-6R.

at the free end of this cabie into the
indicated holes in the circuit board,
/Cut off any excess iead lengths.

. ———
{ fj Solder the inner tead and shiald lead

{ H/ 1" bare wire over cable, Solder both
ends to the foil and cut off the
excess lengths, Prepare the bere wire
by removing 1" of insulation from
the hookup wire. Then cut off the

IDENTIFICATION
DRAWING

PART

(NUMBEH /7

EXTENDER CABLE

CONTINUE

~

)} Prepare the ends of an 8" length of

small shielded cable as shown in
Detail 5-5A, ‘_l

I Install a phono plug on the end of
the cable, with the fongest shield, as
shown in Detail 5-5B.

! Install a phono socket on the free

end of this cable as foliows:

SOLDER IKNER
T8O CENTER L

SOLDER
SKELD LEAD
T0' s 10t

!

} Plug the phono plug coming trom
the circuit board into the socket of
the “extender cable,”

1
BARE WIRE

bare wire.
O vy o o ot (INCHES) 3 4 5 8 7
N T I AT I TR S T B R S DU R RSP N B R
| RS A m—— T t T T T ¥ T T T T T T T T T | T T T ! ' i ' I T
0O 3 1 (w2 roa a 5 8 B 10 iL 12 13 14 15 16 17
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The steps performed in this Pictorial are In
this area of the circult board.

IDENTIFICATION

DRAWING CONTINUE

l*\ PART
H NUMBER
{ 477 install a push-an connector on the

. Inner lead 2t the free end of each
shielded cable as shown,

[
!
!
!

CONNECTOR © 4K INNER LEAD
S
SOLDER SHIELD (g “\CCRIMP ON
LEADS TOGETHER INSULATION
INSERT WIRE

- 1) ’ AND SOLDER
3!8"

{ <Y Solder the shield lead of both cables
together spacing the cables as
shown. Cut off any excess shield
fead,

START
(/) Prepare- the ends of two 6-1/2*

lengths of large shielded cabie as
shown in Detall 5-8A.

(\i/f Salder the inner lead and shield lead
of either end of both cables into the

indicated holes of the eircuit board. e
. Cut off any excess lead lengths.

{ 1" bare wire over both cables. Sol-
der both ends to the foil and cut off .
the excess lengths, SH‘E.LD !

gthe. LEADSCT

= r~

B s
BARE WIRE

PICTORIAL 5-6
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Page 43

(INCHES)

e

o

TAKING CARE NOT TO CUT THE QUTER SHIELD OF
VERY THIN WiRES, REMOVE THE QUTER INSULATICN.

3/4v ' 3
’F;“ | -—i 114"
o (AR e Pttty !

PUSH BACK THE SH!ELD, THEN MAKE AN OPENING IN
THE SHIELD AND BEND OVER AS SHOWN, PiCK OUT
THE INNER LEAD.

HOLD THE CABLE WITH A PAIR OF PLIERS 7O
PREVENT PULLING THE INNER LEAD OUT OF

THE CABLE, AND REMOVE THE INNER INSULATION,
STRETCH QUT THE SHIELD. APPLY SMALL AMOUNTS
OF SOLDER TO THE END OF THE SHIELD AND THE
INNER LEAD, USE ONLY ENOUGH HEAT FOR THE
SOLBER TO FLOW.

Detail 5-6A

T

B

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

IDENTIFICATION
DRAWING

PART
NUMBER

—

START

K .
/
/

(A FM tuner {#110-61). Position the
tuner over its outline on the circuit
board with the three mounting tabs
of the tuner aligned with their holes
‘in the circuit board, install the tuner
by pushing the mounting tabs into
their holes in the circuit board, The
shouider portion of the mounting
tabs should be down against the
circuit board, Carefully straighten
any bent mounting 1ab or connector
pin that prevents easy installation.
/
{ /; Carefully turn the cireuit board over
and solder alf mounting tabs and
connector pins to the foil,

This completes the assembly of the cireuit
board, Check all connections to be sure
they are soldered and that no solder
bridges exist. Set the circuit board aside
ternporarily.

FINISH

SHOULDER

MOUNTING

2

PICTORIAL 57
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I-F CIRCUIT BOARD

PARTS LIST

Refor to the “Pack Index Sheet” and remove the pack €

parts from the carton stamped “PKS #1-8." Then check
each part against the following Parts List. The key numbers
correspond to the numbers on the “I-F Circuit Board Parts
Pictorial’’ (fold-out from Page 38).

KEY FART PARTS DESCRIPTION

No. No. Per Kit

FILM RESISTORS, 1/2-WATT, 5%

Al 457 5 100 §2 {brown-black-
brown-gold}

Al 453 1 270 §& {red-violet-
brown)

Al 473 1 330 & {orange-orange-

‘ brown-gold}

Al 412 1 390 2 (orange-white-
brown-golid)

Al 4413 6 510 £ (green-brown-
brown-gold}

Al 414 1 620 2 (blue-red-
brown-gold)

Al 445 4 1000 Q {brown-black-
red-goid}

Al 4-41 1 1500 §2 (brown-green-
red-gold}

Al 417 4 2200 & (red-red-red-

' gold)

Al 4-65 2 2400 £ {red-yeltow-red-
gold)

Al 4.20 2 4700 $ (yellow-violet-
red-gold}

Al 436 1 5100 § {green-brown-
red-gotd)

Al 4.54 1 5600 §? (green-blue-
red-gold)

HEATERKIT?

PRICE| KEY PART DESCRIPTION PRICE
Each | No. No. ' Each
' Film Resistors, 1/2-Watt, 5% (cont'd.)

5

Al 437 800 O {blue-gray- 15
.15 red-gold)

Al 422 10 k&2 {brown-black- .15
.15 orange-gold}

Al 4-23 22 k&) {red-red-orange- .15
.15 p gold)

Al 4-28 33 k§) (orange-orange- b
15 ' orange-gold)

Al 479 36 kf) (orange-blue- 15
.15 : orange-gold)

Al 427 47 k&) (yellow-violet- 15
- orange-gold)

Al 464 68 kY (blue-gray- .15
15 orange-goid)

Al 434 100 k2 {(brown-black-yeliow- 15
.15 gold)

Al 48 1 MS2 (brown-black- 15
.15 green-gold}
15 § CAPACITORS
15 § Mica

B1 20-161 68 pF A5
A5 | g1 - 20-131 360 pF 45

B1 20-128 470 pF b5

45



DIODES-TRANSISTOR-IC's

NOTE: Transistors and |C's are marked for identification in
one of the following four ways,

3. Part number and type number.
4, Part number with a type number other than the NOTE: See Page 192 for “‘Replacment Parts and Price
one listed. Information,’”
( ) Position the i-f circuit board as shown in the
identification drawing. Then complete each step on
the Pictorials.
o 3 1 (INCHES}) 2 3 4 5 T 7
1/6  &/8 | /B 7/B , )
I[Iﬁlwtnﬁ A L1 |i R R - lT . JIJ ] { | |I R S
o B “ 5 6 B @ 10 11 12 13 14 16 16 17

1.

Part number,

Type number, {in IC's this refers only to the

numbers, the letters may be different.}

Page 46
KEY PART PARTS DESCRIPTION PRICEJKEY PART PARTS  DESCRIPTION PRICE
No. No. Per Kit Each | No. No. Per Kit Each

' Disc Diode-Transistors-1C’s {cont'd.)
B2  21-33 1 3.3 pF 15 fP1 5674 1 MZ2362 - .65
B2 213 1 10 pF 15 |D1 5656 2 1N4149 diode 30
B2 21.680 1 18 pF .15 |D1 5626 10 1N181 diode (brown- 40
B2 215 2 20 pF 15 white-brown)
B2 2125 1 .0013 uF (1300) 15 P71 B6-58 1 TN750A zeher diode 1.00
{violet-green-black-brown)
B2 140 8 .001 uF 5
ae g: _143 ” o “*; o P2 417118 3 2N3393 transistor 40
B2 21.95 5 '1 uF 25 D2 417-91 2 2N3381 transistor .85
. ' D2  417-201 1 X28A829 transistor B0
Ta_ntalum D2 417-222 1 2N5308 transistor 1.00
B3 25.221 1 2.2 uF B0 JD3 4422 1~ SN72708 IC 1.76
B3 25220 4 10 uF 70 |D3 44228 2% MCI1357P IC 3.15
B3 25212 ) 22 uF 1.06 D3 44367 1- MCB6Q1P IC 4.30
B3 25.223 1 47 uF 225 |D4 44218 2+ MCI350P IC 250
D6 442-20 17 UA702 | 05
COIL-CHOKE-TRANSFORMERS € 20
C1  40-9681 3 Toroid coil 1.00
C2 45-57 2 10 uH choke 1.00 M'SC ELLANEOUS
C3 b52-163 2 LC filt 6.3
i bo1o4 , y co'ii l 11 Dg E1  434-186 1 Phono socket 15
: 344-59 1 White wire 05/ft

PART FROM PACK #13 (Final Pack)

85-1644-1 1

i-f circuit board

5.00

oMy 2 3
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IDENTIFICATION
DRAWING

PART
NUMBER

The steps performed in this Pictarial are in
this area of the cireult board.

START
Y

FOR GOOD SOLDERED

"] . CONNECTIONS, YOU MUST -
P REEP T THE  SOLDERING 5 3
! IRON TiF CLEAN... el

CONTINUE
<

- ) 1-1/2" jumper, -
Y WIPE IT OFTEN WITH A O IS Q‘E?A__,‘Z—‘—v
DAMP SPONGE OR CLOTH. e { 700 $, B% (brown-black-brown-
. -~ : )
o) B0 8, B% (green-brown-brown-ﬁ" . ggldl.

goid], e
' | Q/ 510 £, 5% (green-brown-brown- ¢
] gold).

(f) 270 £, 5% {(red-violet-brown-geld).

{ 54)/1000 £, 5% (brown-black-red-goid).

;(W/ 51(? €, 5% (green-brown-brown- }- (1/}/620 £2, 5% blue-red-brown-gold!.

gold)

=4 (/] 2200 0, 5% {red-red-red-gaid).

A4 100 k€, 5% {brown-biack-yellow- |

goid). { -4/4?00 {1, 5% (yellowwiolet-red-goid},

{ | Soider the teads to the foil and cut

o
{ CV/5'|0 1, 5% (green-brown-brown- { | sl i gt g .. off the excess iead lengths.

gc}da:'

i'(/)/Soider the ieads to the foil and cut
off the excess lead iengths,

Cm” jumper. ) >
. ey

i v)/ 5100 £ 5% (green-brown-red-gold).

("{100 £2, E% (brown-black-brown-
gold).

(\/)‘/390 §l, B% {orange-white-brown-
gald),

t/{ 5i0 £, B% (green-brown;brown-
gold).

14" 2200 0, 5% (red-red-red-gold). q

(y}/fD k&, 5% {brown-black-orange-
L‘ gald),
_: (14/1 M, 5% (brown-black-green-gold).

.HW

4 i/ 510 £, 5% (green-brown-brown. 4
gold),

(% /2200 £, 5% {red-red-red-gold}.

(VI/ 10 kf2, 5% {brown-black-orange- P

Q?Jd)' @j_is,cgr_d‘_the-v-ﬁ-‘lo £ {green-brown-
e ~———_Erown| resistor In your kit,
(\l/GB k§), 6% (blue-gray-orange-goid). . = ‘
S {)< Soider the leads to the foil and cut
{ i; 100 £, 5% {brown-black-brown- jt off the escess lead tengths.
gold].

{1 Soider the leads to the foil and cut
off the excess iead lengths.

PICTORIAL 6-1
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IDENTIFICATION
DRAWING

The steps performed in this Pictorial are in

this area of the circuit

START

;

() MZ22362 diode (#56.74) at DB14,
Position the banded end in the
direction the arrow points on the
cireuit board.

=
NOTE: When you install each of the
foliowing diodes, always position the
banded end as shown on the circuit board.

BANDED
END

(; J/. 'IN4-1-49 diode (#586-56) at DE13,

{ /) 1N4148 diode (#56-56) at DA12,
S—
{v)/ 10 pH choke (#4B-57). Bend the
choke leads toward the slots in the

ends of the choke body.

\\\\“\“\ ey tt

10 uH choke (#46-67).

IN760A zener diode (#56-50
violet-green-black] at ZD601.

Solder the leads 1o the foil and cut

= —

board.

™~

PART

NUMBER

off the excess lead iengths,

CONTINUE

e

{ P 1-3/4" jumper.

NOTE: In the following steps, install
INf9T dicdes (#56-26, brown-white-
brgwn). Be sure to position the banded
eng as shown on the circuit board,

{ TN181 diode at D01,

1N181 diode at D602,

1N191 dicde at DB03,

TN187 diode at 605,

1N191 diode at DB0B.

1-3/4" jumper.

1-1/4" jumper,

) 1N197 diode at DG0D4,

) 1N191 diode at DBO7.

) IN191 diode at D09,

) 1N191 diode at DBDE.

1N191 diode at D811,

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

PICTORIAL 6-2
O uow 24 1 (INCHES) 2 3 4 5 5]
(e, seysre el N BT TR RN R VST RN S TS R
[TITTTTTTT T T i T T T T T T T T (B a— | ¥ T T T i T T T T T u |
¢ B 1 (oM 2 3 < 5 & 7 B o 10 " 12 13 14 15 18 17
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The steps performed in this Pictorial are in

this area of the circuit board. \

START
-

IDENTIFICATION
DRAWING

PART
NUMBER

/
{_/{ .&-33%% (orange-orange-brown-
‘ AL Sy v BR,  geld.

B&Lun.

golek G, Bl By, goid

T7a.A

ool yel, Vie. 8y, ald,

(‘(Wﬁnm—b&eekdmﬁ-

(‘f{ N

(‘/) 1000 Q, 5% {brown-black-red-gold),

[ 4/,1000 £1, B% (brown-alack-red-gold),
S

(V)/ 33 k£2, 5% {orange-orange-orange-
gold).

'\(-‘)/47 kS, B% {yeliow-violet-orange-
gold).

{/r Solder the leads to the foil and cut
off the excess iead lengths,

| —
(/} 22 k£, 5% (red-red-orange-gold). -

= |

(a/r 10 k&2, 5% {brown-black-orange-
gold].

(‘/) 8800 &, 5% (blue-gray-red-gcld),

(“’{ 8800 2, 5% (blue-gray-red-gold},

—

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

PICTORIAL 6-3

CONTINUE

~~

( D;}/2400 £, 5% {red-yellow-red-gold).

( V)/ 400 £2, 5% (red-yeliow-red-gold),

.('/) 1000 S, 5% (brown-black-red-gold).

IV 2200 2, 8% (red-red-red-gold).

Tk
(*’(.E‘tﬁ(ﬁT—E%“{'eHﬁg-&'bkﬂ%ﬂge-
geldl, ved , Fed | ar, o/d

et

(r’{'iO k&2, 5% (brown-black-crange
gold),

('\./l/ 5600 ©, 5% (green-blue-red-gold}.

{ Q/GSOO Q, 5% (blue-pray-red-gold).

('-/)/ 10 k§), 5% (brown-black-orange-
.goid).

(‘/) 4700 Q, 5% (vellow-violet-red-gold).
me——eme——

{ ) 10 k&2, 5%
gold).

({brown-black-orange-

{ )} Solder the leads to the foli and cut
off the excess iead lengths,
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-START

b

In the following steps you will be In-
structed fo install IC's on the circuit
board, IC CONNECTOR STRIPS ARE
NOT USED ON THIS CIRCUIT BOARD.
INSTALL EACH IC AS FOLLOWS:

I - =
Position the pin 1 end (refer to the
fold-out from Page 10} of the 1C over the |
dot screened on the circuit board, Then
insert the 1C leads into their corresponding
holes and press the IC down tight against
the circuit board. Turn the circuit board
over and solder each lead to the foil.

CAUTION: Double check to make sure
the correct FC is instalied and that all its
pins are in their holes. The only way these
IC's can be removed is 10 cut their leads
and then unselder snd remove each lead
one &t a time, thus destroying the 1C.

() MCI357P IC (#442:28) st 10802,

{ ’/) MC13B0P IC {#442-18) at ICG07,

('/:' MC13B0P IC {#442-18) at 1C608.

V) MCI387P 1C (#442-28) at 1C503.

{ ) MCBBOIP IC {#443-67) at 10604,

() SN72709 IC (#442-2) at |CE05.

PICTORIAL 64
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B
E?.
E
£
L
b
a
s
I

START

{¢}) UA03 iC (#442.20) at IC601,
Position the IC over its outline on
the circuit board. Allgn the tab of
the IC as shown and bend the IC
Jeads as necessary to fit into their
heles in the circuit board, Solder
each iead to the foil and cut off the
excess lead lengths, NOTE: The IC
may have to be removed trom e
protective holder before instailation.

¢ FNOTE: When vou instell transistors, see

the “Transistor Mounting” Detail {folg-

; out from Page 10).
‘

H & ON338T transistor (#417-81) at
QB06.

DYy 2N3301 transistor  (#417-91) at
Q805.

(4 23303 vrensistor (#417118) &t
Q0.

 { V)/ENSEQS transistor (517-118} at

: 2 Qsoz.

{1} X29A829 transistor (#17-201) at
} Q607,

) 2ZN3393 transistor (s17-118) at
i\ Qsoa.

*
3 \(/:J 2NB303 transistor (#417-222) at
Qs01.

PICTORIAL 6-5

ey e
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IDENTIFICATION
DRAWING

PART
NUMBER

The steps performed in this Pictorial are in

S TA R T this area of the circuit board,

. 4

WA 001 uF disc,

{ V{ .05 uF disc.

(V.05 uF disc.

{ ‘/{/'10 pF disc,

{ \j 05 pF dise.

(s/ll 1 uF disc.

(\/) .1 uF disc.

(i/}- .05 pi disc,

(,-/) 007 uF dise.

(W .05 uF disc.

pé/Solder the teads to the foil and cut
off the excess lead lengths.
l“/} 1 pF dise.

(\/j .1 uF disc.

(\4/ .05 uF disc,
(./]/ 20 pF dise.,
("/],‘ 05 iF disc,

(\-/)/ .05 pF disc,
(\/) /'18 pF dise,

‘U(' 1300 pF (.0013) dise. B N

(K/} 470 pF mica,

S
(\//] 360 pF mica.

(J) 05 pF disc, : e AR B

{ )} 3.3pF disc.

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

PICTORIAL 6-6

{ ) .05 uF disc,

...... =
: {7} 001 uF disc.

(A .05 uF dise,

f\/} 05 uF disc.

{ '!V 10 pF tantalum. Be sure to position
the pius {+) mark as shown on the

circuit board. See the capacitor
Mounting Detail (fold-out from Page
10).

(/} .06 uF dist.

2.2 ¢F tantalum, Note the plus (+)

A marked iead,

v;
('} Solder the leads to the foil and cut
off the excess lead lengths,

(_/) 10 uF tantalum. Note the plus {+)
marked lead,

{x3 22 pF tantalum, Note the plus (+)
marked lead,

{ Vi 22 pF tantalum, Note the plus {+}
/ marked lead.

{ V{ 10 uF tantalum. Note the plus {+)
marked lead.

‘(J) 107%tF tantalum. Note the plus {+)
* marked lead.

(\/} 47 uF tantalum, Note the pius (+)
marked lead.

‘(,Z ) Solder the leads to the foil and cut
off the excess lead lengths,
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IDENTIFICATION
DRAWING

PART
NUMBER

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

" START
Y

{ < 100 uH toroid coil (#40-961) at,
L&01. Solder the ieads to the foil.

CONTINUE

N

(A 20 pF disc,

——e——— ———— [
A .05 uF disc.
( JF 100 uH toroid coil (#40-961} at : { Q/ #F gisc

/Li'iEH. Solder the ieads to the foil, ; e el (u/ 05 uF disc.

{ ’{ 100 pH toroid coil. {#40-861) at
L604, Solder the leads to the foil,

{V1 .001 uF disc.

{ ‘/} .05 pF disc,

()

001 pF dise.™

{"4 05 uF disc . ('J] .001 kF disc,

(&4 .0B uF disc.

——

{/GJ Solder the leads to the Toil and cut
off the excess lead lengths.

{ V{ 68 pF mica.

{1 4F disc. :
(] .05 uF disc. e
{ ;1 1 uF disc. O

Dd Solder the leads to the foi! and cut
off the excess iead length,

{¢7) .05 uF disc.

{441 0B pF disc.

(\4 .05 uF disc.

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

Lo fen Tl T T R S S TR S
/8 B8/8 | B/8, T/8 , . | | ] | N TR -t L .
e L% i 'J Ll li' A A R L e S SR, I gl T
O &5 1 cwmy 2 3 < 5 @ 7 8 0 10 it 12 13 14 18 16
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START

b

(Jj/ LC fitter {#52-153) at F601, Soider
all pins to the foil,

]

LC
FILTER

:————_'_“_‘u_.:
A LC filter (#52-153) at Foo2,

(J I-F coll (#52-154) at L602, Solder
all four pins to the foil,

[EEYsrxaTeascrT

CONTINUE

~

{ } Phono socket. Insert the phono
socket’ into its hole from the foll
side " of the circuit board, Position
the lug of the socket on the compo-
nent side of the circuit board as
shown, Then solder the socket to
the foii. On the component side of
the circuit board, solder a 1" bare
wire between the lug of the socket
and hole A, Cut off any excess lead
lengths.

&) roiL sioe oF
.I CIRCULT BOARD
EJJ SOLDER
- o / T

{ ) Check the three resistors near LC
filters FBO1 and F602, and be sure
they de not touch the filters. (If a
resistor was scratched when a filter
was installed, and the resistor is now
touching the filter, it may produce a
short circuit when the Tuner s
turned on.,)

This completes the assembly of the glreuit
board. Check ail connections to be sure
they are soldered and that no solder
bridges exist between foils, Set the circuit
board aside temporarily,

PICTORIAL 6-8

FINISH



PLL MULTIPLEX CIRCUIT BOARD

PARTS LIST

Refer to the “Pack Index Sheet” and remove the pack 7
parts from the carton stamped “PKS #1-8.” Then check
each part against the following Parts List. The key numbers
correspond to the numbers on the “PLL Multiplex Circuit

Board Parts Pictorial” (fold-out from Page 57).

HEATERIT®

KEY PART PARTS DESCRIPTION

No. No, Per Kit

RESISTORS

Precision, 1/2-Watt

At 2271 2 2.5 M, 1%

Al 2-1208 1 3.3 M£, 5%

Film, 1/2-Watt, 5%

A2 458 1 47 £ (yellow-violet-
hlack-gold}

A2 453 1 270 8 (red-violet-brown-
gold)

A2 4.60 2 470 §2 (yeliow-violet-

_ brown-gold)

A2 461 i 560 £2 {green-biue-brown-
gold)

AZ 474 3 680 £2 (blue-gray-brown-
gold)

A2 415 6 1000 £ (brown-black-
red-gold)

A2 4.8 2 1800 £ {brown-gray-
red-goid)

AZ 475 1 2000 £ {red-black-red-
gold)

A2 497 1 2200  {red-red-red-
gold)

A2 4.3 2 2700  {red-violet-red
gold)

A2 448 1 3300 £2 {orange-orange-

red-goid)

PRICE[ KEY PART PARTS  DESCRIPTION PRICE .
Each f No. No. Per Kit Each
Film, 1/2-watt, 5% (cont'd.)
'\ A2 4-20 4 4700 Q (yetlow-violet- .15
i red-gold) .
1.00] A2 436 1 5100 & (green-brown- 15
1.00 red-gold)
A2 437 4 6800 £ (blue-gray- 15
red-gold)
A2 421 2 8200 £ (gray-red-red- 15
15
gold)
15 AZ 422 7 10 k&2 (brown-black-orange- .15
' gold}
15 | A2 467 1 15 k§2 {brown-green- 15
orange-gold}
45 | A2 425 2 27kQ (redwiolet- 15
orange-gold)
15 | A2 427 4 47 k& {yellow-violet- 18
orange-gold)
A2  4-B4 i 68 k&2 {blue-gray-orange- 18
.16
gold)
15 AZ 445 1 82 k{1t (gray-red-orange- 15
‘ gold)
15 | A2 435 2 180 k2 (brown-gray- .15
) yellow-gold}
15 A2 432 2 390 k& {orange-white- 18
vellow-gold)
45 | A2 433 2 470 kQ {yellow-violet- 15
veilow-gold}
15 [A2 46 1 1 M2 (brown-black- 18
green-gold)
55
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KEY PART PARTS DESCRIPTION PRICE | KEY PART PARTS DESCRIPTION PRICE = -
No. No. Per Kit Each No. No. Per it Each
CAPACITORS DIODES-TRANSISTORS-IC's

) D1  56-26 7 TN191 diode (brown- 40
Disc white-brown}
BT 217 1 33pF 15 ] D1 56-89 1 GD-510 diode .30
B1 219 1 100 pF 5 ) D2 566814 3 Dual diode .B5
Bl 21-66 1 470 pF ;55, | NOTE: Transistors and |1C's are marked for identification in
B1 21-188 1 510 pF ’ one of the following four ways:
B1 21-143 4 .06 uF .30

1. Part number,
2. Type number, {In IC's this refers onty to the
Tantalum numbaers; the letters may vary.)
B2 2b-1956 2 2.2 uF 80 3.  Part number and type number.
83 25-220 6 10 uF 70 4, Part number with a type number other than the
one listed.
Mylar D2 417118 . 8 2N3393 transistor 40
BB 27'85 4 .22 uF -30 DZ 41 7'2 1 8 2‘ TZ1 1 60 transistor .50
B6 27-60 2 .224F (200V minimum)  4p | D3 44246 I meisiolc 875
MISCELLANEQUS

Polystyrene : E1 432-144 30 IC tor stri 01
B - 1 0012 pF {1200 pF) .15 - - 1L CONRECtor strip ,

7 286 “ P 344-59 i White wire L05/ft

CONTROL-COiLS-CHOKE-FILTER

C1
C2
Cc3

10-286
4547
52-155

1
1

.2

5000 2 control (5K) 1,00
2 mH choke 1.00
Multipiex filter 6.45

1<

PART FROM PACK #13 (Final Pack)

85-1204-2 1 PLL muitiplex circuit 5.00
' board o

* NOTE: See Page 192 for “Replacement Parts and Price
Information.” ‘

STEP-BY-STEP ASSEMBLY

{ ) Position the PLL multiplex circuit board as shown in
the identification drawing. Then complete each step

on the Pictorials.



g X ATETICIT

Page 57

START

o

(/] 1800 £, 5% {brown-gray-red-gold).

gold},

(,Ji A706 £, B% (yellow-wiolet-brown-

gold). :

[/J 470 k&2, 5% (vellow-violet-vellow-

{'J 2.5 M2, precision,

[‘\i) 6800 £2, 5% {blve-gray-red-goid),

.f

(J) 1000 2, 5% (brown-black-red-gold}.

Id).
, 9 )

(4} 15 k&2, B% (brown-green-orange-

{A 1000 £2, 5% {brown-black-red-gold).

goid),

(.)/ 10 kf2, 5% (brown-bleck-orange-

NOW}?EH diogés, note the
positio f the ban end. See the
"Diode Moun etail (foid-out from
Page 1

/‘ white-brown} at D712,

(j) IN18%  diode (#55.28, brown-

white-brown) at D711,

{ ) IN191  diode (#55-26, brown-

(\/{ 47 {1, 5% (yellow-violet-black-goid).

/ gold).

(Jl 10 k§), 5% (brown-biack-orange-

gold),

{‘/) 10 k2, 5% ({brown-black-orange-

(J /) 1 M2, 5% {brown-black-grean-gold}.

(‘/J 10 k&2, &% (brown-black-orange-
gold},

fOR GOOD ‘SOLDERED

CONNECTIONS, YOU MUST

REEF  THE SOLDERING

TRON TIP CLEAN..,

WIPE |7 OFTEN WITH &
DPMF‘ SPONGE OR CLOTH.

T L

v
{ '} Solder all leads to the foil and cut
off the excess lead lengths.

The steps performed in this Pictorial are in

this area of the circuit board.

IDENTIFICATION
DRAWING

CONTINUE

.

.(\/) 470 kS, 5% (vellow-vioiet-yellow-
gold).

PICTORIAL 7-1

(/) 470 9, 5% l(yellow-violet-brown-
gold).

't\/) 2.5 M, precision.

¢/ | 6800 £, 5% (blue-gray-red-gold).

{ 'V,f,r 8200 {1, 5% lgray-red-red-goid),

{ '?//{ B200 £2, 5% (gray-red-red-goid).

/) 2200 Q, 5% (red-red-red-gold).

("’S 680 L, 5% (blue-gray-brown-gold).

(J 10 k&, 5% (brown-black-orange-
gold),

(| BSoider all leads to the foil and cut
off the excess lead lengths.

( 4 1000 £, 5% {brown-black-rec-gold).

{ L) 5100 &, 5% (green-brown-red-gold),

(#T 3.3 M, precision,

{#7 560 L2, 5% {green-blue-brown-goid).

(T 2000 £2, 5% red-black-red-goid).

/") Solder all ieads to the foil and cut
off the excess lead lenpths.
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HEATHIIT

START

b

‘The steps performed in this Pictorial are in

this area of the circuit board,

IDENTIFICATION
DRAWING

(./] 1800 £, 5% (brown-gray-red-gold),

(V{ 47 k&1, 5% (vellow-violet-orange-
gold).

{+¥ IN161 diode (#56-26, brown-
. white-brown) at D708.

(‘/)/ 1000 £, 5% (brown-black-red-gold).

e PART
NUMBER

’4 47 k&, 5%
gold}.

(yellow-violet-orange-

{

("5/ 300 k§}, 5% (orange-white-yeliow-
gold).

(V{ TN197 diode {#56-26, brown-
white-brown) at D715,

{ :) 82 k£1, 5% (gray-red-orange-gold).

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

("")/ GD-510 diode (#56-89) at B717.

(& 1N191 diode (#56-26, brown-

white-brown) at D716.

(V{ iN191 diode (#66-26, brown-
white-brown) at D714,

(‘/{ 1Ni91 diode (#56-26, brown-
white-brown) at D713.

(Vf 3300 £, 5% {crange-orange-red-

/goid).

(‘4/ 10 kS 5% {brown-black-orange-
gold).

(W 10 k&, 5% (brown-black-orange-
gold),

{ \4/ 1000 £, 6% {brown-black-red-gold).

FOR GOOD SOLDERED
CONNECTIONS, YOU MUST
KEEP  THE SOLPERING

IRON TIP CLEAN...

WIPE 1Y OFTEN WITH &
BAMP SPONGE OR CLOTH.

e e e —
{ } Solder all leads to the foil and cut
off the excess lead lengths.

PICTORIAL 7-2

CONTINUE

AVl

/) 2700 £, 5% {rec-violet-rec-gold),

(V’} 2700 £, 5% (red-violet-red-goid).

{/') 68 k), 5% (bige-gray-arange-gold}_.T

/] BBOD 8, 5% (blue-gray-red-goid).

(v/} 6800 £, 5% (blue-gray-red-gold).

{ ] 47 k8, 5% (yellow-violet-orange
gold).

H/{ 27 k£, 5% {redwviotet-orange-gold).

{ I’/)/?? k&, 5% {red-violetorange-gold).

{ ‘)/ 47 k&, 5% [yellow-violet-orange-
gold),

([) 180 kQ, B% {brown-gray-yellow-
golid).

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

(#f 4700 f2. 5% (yellow-violet-red-gold).

(‘/) 180 &£, 5% (brown-gray-yeliow-

gold). ]
& ) 390 k82, bY% (orange-white-yellow-
gold).

(/] 4700 £, 5% (yellow-violet-red-gold},

("/] 4700 8, 5% (yellow-viclet-red-gold),

() 4700 0. 5% (yellow-violet-red-gold).

(‘/] 68C L1, 5% (blue-gray-brown-gold),

(¥ 1000 £, 5% {brown-black-red-gold).

(C/{ 680 §1, 5% {blue-gray-brown-gold].

(4 270 £, 5% {red-wiolet-brown-gold).

{ | Solder all leads to the foil and cut
off the excess tead lengths,
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START
Y-

NOTE: When you install a jumper, as in
the next step, cut the white hookup wire
to the length specified in the step, Then
remove 1/4* of insulation from both ends

of the wire.
mr— =

(A 31/2" jumper.

{ / 1-1/2" jumper.

{ o 31/4" jumper.
{ }_’ 1-3/4" jumper.

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

(/Cut off four strips of seven IC
connectors and set them aside. -

NOTE: Refer to “IC Preparation and
Installation,” Detail (fold-out from Page
10}, for information on instatling iC’s,

{v) MC1310F IC {#442-46) st IC701.

(/4 sN7420N IC {#443-2) at 1C702.
t/}/1f'jumper.
{/)/1-1/ " jumper,

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

0 Y % A 1 (INCHES) 2
Lo el ]

I

T T T T t T T T T
i 1 {CM) 2 a 4

PICTORIAL 7-3

3 4
e el

B
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HEATIILIT

START

. -

Q7o4.

ﬂ

(.\}/TZHSO transistor (#417-218) at
Q7o2,

RS TZ1160 trensistor (#417-218] ot

Qro1.

(t/( X20A829 transistor {#417-201) at

Q703,

{{) 2N3393 transistor (#417-118) at
Q711.

(:5 2N3393 transistor {#417-118) at
Q70s, '

N

( {,/X29A828 transistor (#417-201) at
aris.

( “/2N3393 transistor (#417-118) at
Q718. '

(v}/ 2N3393 rtransistor (#417-118) at

ari4.
‘ ————y
{‘/) 2N3393 transistor (#417-118) at
Q713.

(1./( X29A829 transistor (#417-201) at
a712.

(v 2N3393 transistor (#417-118) at
Q708.

(‘/) 2N3383 transistor (#417-118) at
/0707.

(’/) X20A820 transistor (#417.201) at
Qa716.

(V)/ZNEBQS transistor (#417-118) .'at:ﬁ

Q717.
e

{ )} Be sure all leads are soldered and all
excess |ead lengths are cut off,

NOTE: When you install transistors, see

the “Transistor Mounting” Detail {folg-

out from Page 10).

(:: X26AB20 transistor (#417-207) at /

PICTORIAL 7-4
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HEATHK:T

START

.

NOTE: Install the dual diedes in the
following manner, as shown: First line up
the flat on the diode with the outline of
the flat on the circuit beard. Insert the
diode leads into their correct holes, which
are indicated by A, A, and C. Then solder
each lead to the foil and cut oft the excess
lead lengths.

( 4 Dual-diods {#56-614) st D703,

(=T Dual-diode (#56-614} ot D702,

o
") Dual-diode (#56-614) at D701,

I NOTE: When vou install the next two
' capacitors, note thet there are two
| different kinds of .22 uF Mylars. Use the
kind pictured.

(L4 .22 uF Mylar.

{ V.22 uF Mylar,

MNOTE: When you install electrolytic and |
tantalum capacitors, see the “Capacitor ]
Maunting” Detall {fold-out from Page 10, |

=

{¥) 10 pF tantalum,

{ Vf 10 uF tantalum,

("’)/'2.2 uF tantalum.

) 2.2uF tantalum,

| (Vf 10 #F tantalum,

1 10 HF tantalum,

(V)/ 10 uF tantalum,

{ ¥) 10 puF tantalum.

PICTORIAL 7-5

(Y} 2mH choke (#4547,

(‘4/ Solder ali leads to the foil and cut

off the excess lead jengths,
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CONTINUE <{_F

START (/) Multiplex filter (#52-155). Solder

' all pins to the foil,

NOTE: In the next two steps, be sure to
use the correct .22 uF Mylar capacitors,

—

{\/ .22 uF Mylar {200 V minimum}.

[ "{ .22 uF Mylar (200 V minimum},

' le/ 5000 §2 control. Soider all three pins
1o the foil.

i
(V) .22 uF Mylar,
= =-— |
(A 22 uF Mylar,
] . P
(v) 0091 uF Mylar (9100 pF).
— (7 Multiplex filter (#52-165). Solder
(WY .0091 uF Mylar (9300 pFl. all pins to the foil.
] A7 uF Myiar. This completes the assembly of the cireuit
= | board. Check all connections to be sure
(v)/ 510 pF disc, they are soidered and that no solder
= - ! et bridges exist between foils. Set the circuit
Q board aside temporarily,
REMOVE
INSULATION
LS Qﬁé FINISH

(\/) .08 ,uF_disc.

i L)/ 470 pE disc.

[ vF .05 uF disc.

{4 0B uF disc,

1Y .05 F dis.

{4 1200 pF polystyrene,

(") 33 pF disc.

(] 100 pF disc. , R Joew A

{(/) Solder all leads to the foil and cut
off the excess tead lengths,

PICTORIAL 7-6




- READOUT CIRCUIT BOARD

PARTS LIST

Refer to the “Pack Index Sheet” and remove the pack 8
parts from the carton stamped PKS #1-8.” Then check each
part against the following Parts List, The key numbers
correspond to the numbers on the “'Readout Circuit Board
Parts Pictorial.”

KEY PART PARTS DESCRIPTION PRICE |JKEY PART PARTS DESCRIPTION PRICE
No. Nao, Per Kit Each No. No, . Per Kit Each
Al 1-151 1 330 0, 1/2-watt, 5% 15 FAT7 204102 2 Angle bracket .30
resistor (orange-orange- AB 250-56 2 6-32 x 1/4" screw 05
brown-gold) A9 2523 2 6-32 nut 05
A2  411-268 2 DR2100 tube 990 JA0 25441 2 #6 lockwasher 05
A2 411-269 1 DR2110 tube 10.00 344.59 1 White wire 05/ft
A2 4711-270 1 DR2120 tube 6.10 . .
A3 417.94 1 2N3416 transistor 100 |PART FROM PACK #13 {Final Pack)
A4 432-144 3] IC connector (extra .01
included) ( 85-594.2 1 Readout circuit board 3.60
AS  434-216 4 Tube socket 1.50 NOTE: See Page 192 for “Replacement Parts and Price
AB  443-B4 3 CD2500E IC 8.40 Information.”

HEATEIITE

PARTS PICTORIAL

o O
i
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STEP-BY-STEP ASSEMBLY

{

START

o

) Position the
Pictorial
Pictorials.

NQOTE: When you install jumpers, cut the
white wire to the specified length. Then
remove /4" of insulation from both ends.
Be careful solder does not flow into the iC
circuit board holes when instaliing
jumpefs,

{ ) ﬁ” iumper.

(] /1" jumper,

{ )/ 1-1/4" jumpet,

{ 7/8" jumper,

{ 1-1/2" jumper.

{ {) 7/8” jumper.

(}) 330 £, 5% {orangs-orange-brown-

gold),
I'OR [Jalslse] SOLDERED
FONNECTIONS, YOU MUST
EEP THE SOLDERING

RON TIP CLEAN,..

WIPE 1T OFTEN WITH 4
BAMP BPONGE OR CLOTH,

{i } Solder all leads to the foil and cut
off the excess |ead lengths,

B-1.

readout circuit board as
Then complete each step on the

PICTORIAL 8-1

shown

in

CONTINUE

~

Remove and discerd the pin that is
in line with the index rigge of each
of the four tube sockets. Push the
pin up with pliers until it can be
pulled out the top of the socket,

TOP OF

SOCKET g
APULL OUT
ﬂfﬁ PIN
Dy INDEX RIDGE
REMOVE
TEIS PiN

Tube sockets at V01, V802, V803,
‘and V804, Align the index ridge of
the socket with the index mark on
the cireuit board. Solder all pins to
the foil,

INDEX RIDGE

INDEX MAR}

‘

{l/) “2N3496 transistor (#417-94). See

the “Transistor Mounting” Detail

{fold-out from Page 10},

O % o ag .1 {INCHES) 2 a 4 & 7
1B 3/B | 6 74
ARSI CE N TR RPN IR SRR NN APAN ROVRTHR VRN SR ESVUNN SO SSUURY NN RPN MV N A
flllf\ll'l'lr T I T | T i [ T ‘[ r ~T T l T I [ I I T i T I T E T I T
O & 1 (M) 2 a 4 5 [ 7 B ] 10 " 12 12 14 1B 16 7
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START
Y

{ Cut off six strips of eight IC con-
nectors and set them aside.

NOTE: Refer to “IC Preparation and
tnstallation " Deteil (fold-out from Page
10} for information on installing 1C"s.

) CD2500E IC (#443-84) et 10903,

{ #7 CD2500E 1C {#443-64) at 10902,

CONTINUE

<

[2
{ } CD2500E |C (#443-54) at 1C901.

PICTORIAL 8-2

{ ) Two angle brackets. Use two B:32 x
1/4" screws, two #6 lockwashers,
and two 6-32 nuts, Position the
short jeg of each bracket so It Is
back as far as possible, in the direc-
tion of the arrow below, in the
stotted holes in the circuit board,

6-32 x 1/4" SCREW %
/ e

)

6-32 NUT

¢

{ } Instali one of the wubes in each tube
socket. At this time, the tube locs-
tions are not important, Be sure the
wide space fines up with the index
ridge. The tubes are easier to instal!
if you rock them stightly while you
push in.

WIDE sPACEElin...
INDEX RIDGES

R EE——
This compietes the assernbly of the circuit

board, Check all connections to be sure

they are soldered snd that no solder

bridges exist between foils. Set the circuit

board aside temporarily,

FINISH
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KEYBOARD CIRCUIT BOARD

PARTS LIST

Refer to the “Pack Index Sheet” and remove the pack 9

parts from the carton stamped “PKS 9-10 & 12" Then .

check each part against the following Parts List. The key
numbers correspend 1o the numbers on the ‘Parts

Pictorial.”
KEY PART PARTS DESCRIPTION PRICE | KEY PART PARTS DESCRIPTION
No. No, Per Kit Each No. No, Per Kit
RESISTORS, 1/4-WATT, MISCELLANEOQUS
5% . B1  25-200 1 .68 pF tantalum
Al 1-60-12 1 100 & {brown-black- .15 : capacitor
brown-g_old) B1 25212 1 22 uF tantalum
Al 1-64-12 i 390 © {orange-white- .18 capacitor
brown-goid) B2 586-26 16 1N191 diode (brown-
Al 1-68-12 2 1000 £2 {brown-black- .15 white-brown}
red-gold) . B3 417-118 1 2N3393 transistor
Al 1-76-12 1 4700 Q (yellow-violet- 15 | B4 6545 12 Keyboard switch
red-gold) - B5 208-36 24 Retaining clip
Al 1-80-12 1 10 k&2 (brown-black- 15
orange-gold) '
PARTS FROM PACK #13 (Final Pack)
10%
Al 128412 5 39 kQ (orange-white- .15 85-593-1 1 Keyboard circuit board
orange) B6 206-543-1 1 Front subpanel

NOTE: See Page 192 for ‘‘Replacement Parts and Price
Information.”

EHEATEIRNIT®

PRICE
Each

75
1.05
40
40

3.85
15

4.05
1.60

67



Page 68

[EFswarmerT

STEP-BY-STEP ASSEMBLY

{ ) Position the keyboard circuit board as shown in
Pictorial 9-1. Then complete each step on the

Pictorials.

START

b

NOTE: This circuit beard has the foil and
lettering on the same side, You will install
and solder the components on the foil side
of the circuit board.

NOTE: When you install resistors and
diodes, hold each iead with long.nose
pliers as shown, Then bend the tead.

— K“ &
N

(/) 1000 Q, 5% (brown-black red-gald).

(‘)- 10 k€%, 5% (brown-black-orange-
~gold}.

(V{ 100 £, 5% ({brown-black-brown-
gold).

54" 390 Q, B% (orange-white-brown-
gold},

(./f 38 kil {orange-white-oranga).

() 1000 £, 5% (brown-black-red-gold).

(V) 4700 ©, 5% {yellow-violet-red-gold}.

{ '\J// 39 k£ {orange-white-orange} .

f O,{ 39 kil {orange-white-orange).

'/)/'39 k2 {orange-white-orange).
L/,

*") 38 kQ, {orange-white-orange).

FOR GOOD SOLDERED
CONNECTIONS, YOU MUST
KEEF  THE SOLDERING
JRON TIP'CLEAN...

WIPE 1T QOFTEN WITH &
DAMP SPONGE OR CLOTH.

h ] Solder all leads to the foil and cut
off the excess lead lengths, Be sure
the cutoff component leads are not
close enough together to touch each
other. The resulting short circuit
could damage many components,

PART
NUMBER

PICTORIAL 9-1

CONTINUE ~F

When you install diodes, note the
position of the barded end, See the
“Diode Mounting” Detatl (foid-out
from Page 10).

2.  The foliowing 18 diodes are
(#66-26)  1N191  {brown-white-
brown) diodes.

3, CAUTION: The diodes must be
installed exactly in the sequence
shown, This is t0 insure they will
not be damaged by the soldering
iron heat when they are soldared, Be
sure 1o follow the arrows and install
each diode exactly where indicated.,

Oiode,

Diode.

Diode,

Diode.

Diode.

Diode.

Diode.

Diode,

Diode.

Solder all teads to the foil and cut
off the excess |ead iengths.

Diode.

Dicde,

Diode,

Diode,

Diode,

Dioce,

Diode,

Soider a!l |eads to the foil and cut
off the excess lead lengths, Be sure
the cutoff compenent ieads are not
' close enough together to touch each
other. The resuiting short circuit
could damage many components.
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START

W

NOTE: When you install the following
capacitors, note the position of the posi-
tive (+) lead, See the “Capscitor
Mohnting” Detail (fold-out from Page 10).

( B8 pF tantalum.

{ 22 uF tantatum, -

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

{ }) 2N3393 transistor (#417-118). Note
" that the collector lsad is bent
toward the flat of the transistor as

shown.

Be sure the cutoff component leads are
not close enough together to touch each
other. The resulting short circuit could
damage many components.

PICTORIAL 9-2
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’ ; : FRONT
" ; 4 ] SUBPANEL
KEYBOARD L :
CIRCUIT |
BOARD // SWITCH

U S801
COMPONENT A S
S| DE

PICTORIAL 9-3
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Refer to Pictorial 9-3 for the following steps. Handle the
switches carefully, as they are very fragile.

RETAINING
cLIP

Detail 9-3A

ining clips in them,

NO

N your switches alrgady have reta
ignore the n

three steps.

Detail 9-3C

( )} Refer to Detaih 9-3A and instafl a retaining clip in one ﬂp
corngr of a keyboard switch 4s shown. )} Refer to Detail 8-3C and use a small screwdriver to

. ' o snap the retaining clips into place,
{ ) Similarly install a retai

lip in the opposite corner
of thelkeyboard switci, :

{ ) Similarly install the remaining eleven keyboard
- switches, ONE AT A TIME, in the numbered sequence
shown in the Pictorial,

/6 Set the keyboard circuit board component side up
onto the fugs of the twelve switches.

{ } Press the circuit board down apainst switch S801.
Then solder the two tugs of the switch to the circuit
board.

SQUARE
HOLE

{ } Press the other end of the circuit board down against
switch 5813, Then scider the two lugs of the switch to

FRONT
SUBPANEL the circuit board,
Detail 9-3B
L - .
W Refer to Detail 9-38 and instal! keyboard switch ( } Solder the tugs of the remaining ten switches to the
number 1 in the indicated square hole in the front circuit board,

subpanel. Be sure the switch lugs are positioned as
shown. Push the switch down flat against the { )} Setthe front subpanel aside until it is called for.

subpanel.
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MASTER CIRCUIT BOARD

PARTS LIST

PARTS
Per Kit

KEY PART
No. No.

Refer to the “Pack Index Sheet’” and remove the pack 10
parts from the carton stamped “PKS 8-10 & 12.” Then
check each part against the following Parts List. The key
numbers correspond 1o the numbers on the “Master Circuit

Board Parts Pictorial’’ {foid-out from Page 75).

DESCRIPTION

RESISTORS, 1/2-Watt,

5%

Al 163 1
Al 1-116 i
Al 1-114 1
Al 1-108 5
Al 1104 1
10%

At 18 ‘ 6
At 133 1
CAPACITORS

Bl 21.85 b
B2 25-200 1
B3 26-250 1

510 § {green-brown-brown-

gold)

6200 £ {blue-red-red-
gold)

8200 £2 {gray-red-red-
gold)

10 k2 (brown-black-
orange-gold)

100 k&2 (brown-black-
yellow-gold)}

1000 §2 (brown:black-red)
470 k&2 {yellow-violet-
yellow} '

1 pF dise

.68 uF tantaium
50 uF tubular
electrolytic

SWITCHES-CONNECTORS

¢1 8021 1
C2 8067 1
C3 432144 130
¢4 432.718 7

HEATHEITY

2-position slide
switch

3-position slide
switch

IC connector (extra
included)

Cireuit board
connector

PRICE
Each

.05
.05
.05

1.00
A0
70
.70
B85
.90

10
10

10

0/t
05/t
.06/t
05/ft

PRICE KEY PART PARTS DESCRIPTION
Each No. No. Per Kit ’
HARDWARE
16 D1 2b0-52 24 4-40 x 1/4" screw
D2 252-16 24 4-40 nut
15 D3 2549 24 #4 |lockwasher
.15 TRANSISTOR-IC's
15 NOTE: Transistors and IC's are marked for identification in
one of the following four ways.
15 1. Part number.
2. Type number. (In IC's this refers only to the
numbers; the letters may be different).
15 3. Part number and type number.
15 4, Part number with a type number other than the
one listed.
E1 41794 2 2N3416 transistor
Et1  417-118 3 2N3383 transistor
"E2 4434 1 SN7400N IC
.25 E2 443-12 3 SN7410N IC
75 E2 443-57 1 MC3003P iC
A5} E2 44388 4 MC3006P IC
MISCELLANEQUS
Fi 73-1 2 3/8" rubber grommet
.40 F2 73-34 2 Alligator clip
insulator
75 F3 .260-18 2 Aliligator clip
34312 1 Shielded cable
01 344-15 1 Black stranded wire
s 344-16 1 Red stranded wire
2.65 344-56 1 Blue wire
344-57 1 Violet wire

0B/t

73
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KEY PART PARTS DESCRIPTION PRICE KEY FART PARTS DESCRIPTION PRICE
No. No. Per Kit Each No. No. Per Kit Each
PARTS FROM PACK #13 (Final Pack) Parts From Pack #13 (Final Pack) cont’d.
85-592-2 1 Master circuit board 22.60 134-281 1 Master wire harness 8.85
F4 204-1265 2 Support rail 1.05
F&  134-282 1 Programmer wire 3,15 NOTE: See Page 192 for “"Replacement Parts and Price
harness Information.’’
STEP-BY-STEP ASSEMBLY
{ } Position the master circuit board as shown in the of the circuit board. Be sure the circuit board is
identification drawing. Then complete each step on positioned so the part number and holes are in the
the Pictorial. Note that there is lettering on both sides locations shown in the identification drawing.
y The steps performed in this Pictorial are in
10 1 Cut off eighteen strips of seven iC this area of the circuit board. ’
connectors and set thern aside.
NOTE: Refer to “IC Preparation and : :

Inssaliation” Dezail (fold-out from Page _PAHT NUI\._'iIBEH

10}, for information on installing 1C's.

FOQR GOOD SCLDPERED
CORNECTIONS, YOU MUST
KEEP THE SOLDERING
IRON TIP CLEAN...

WIPE IT OFTEN WITH A
DAMP SPONGE OR CLOTH,

IDENTIFICATION
DRAWING

I——————

Several circuit board holes will not be
used. These are special "'plated through"
{iined with foil} hotes that are used only
to connect a foil on one side of the circuit
board to the foil on the cther side. When
you soider component leads to the foil, be
especialiy careful that sotder does not flow
into unused holes,

{ \h SN7410N 1C (#443-12} at IC1.

—

( /f SN7400N IC (#443-1) et 1C2,

(J)‘ SN7410N IC (#443-12) at IC3,

(/I SN7410N IC (#443-12) at IC4.

{ a/) MC3008P IC (#443-58) at I1C8,

(V) MC3006P IC {#443-58) at IC7,

m
{ )} MC3006P IC (#443-58) at ICE,

[
(] MC3006P IC {#443-58) at ICE,

( 4 MC3003P IC (#443-67) st ICB.
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START

W

{ \j/ 3/8" rubber grommet.

NOTE: When you install transistors, see
“Transistor Mounting” Detail {fold-out

from Page 10),
(\ }~ 2N3393 transistor (#417-118) a1

Q2.

(A 2N3393 transistor (#417-118) at
Q1,

(J‘IO kfl, 5% (brown-black-orange-
gold).

The steps performed in this Pictorial are in

this area of the circuit board,

——
PART
NUMBER

IDENTIFICATION DRAWING

{ Y1000 £1 {brown-black-red}.
{ 1000 £ (brown-black-red).

-(\)‘ 10 ki, §% (brown-black-orange-

/ gold),
'i\) 10 kR, B% (brown-black-orange:
poid}.

—

€\)‘ 1000 © (brown-black-red).

ramne — e 1
——

(A 1000 2 (brown-black-red),

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

U/I 3/8" rubber grommet,

PICTORIAL 10-2
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START

. <

¢ ) .1 uF disc,

F(=v4 .1 uF dise. B

(A L disch

(Vi1 Fdise. \

NOTE: When you install electrotytic and
tantajum capacitors, note the position of
the positive (+) .lead. See '"Electrolytic
Capacitor Mounting” Dessil (fold-out
from Page 10).

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

PART
NUMBER

IDENTIFICATION
CRAWING

—— = |

(~/I BB uF tantalum. Carefully bend the
leads as shown to avoid damaging
the capacitor,

BEND CORNERS
/WITH PLIERS

PROXIMATELY
11‘4“

(\ﬁ/ B0 uF tubular electrolytic,

{ ‘J . KF disc.

{ ) Solder all leads to the foil and cut |

off the excess iead lengths,

PICTORIAL 10-3

[ S S
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START

b

(\/) 1000 £ {brown-black-red).

{ :) 6200 £, 5% (biue-red-red-gold),
!

gold?}.

(J 810 {1}, B% [green-brown-brown-
gold),

(\}’ 100 k&, 5% (brownblack-yellow-

gold},
———

{l/ 10 ke, 5% (brown-black-orange-
_goid).

{ {}/ 470 kQ2 lyeliowviolet-yellow),

{ ui/ Solder all leads to the foil and cut
off the excess lead lengths,

( \)/ 2N3416 transistor (#417-04) at 04,

(-U/ 2N3393 transistor (#417-118) at

—

‘(i/) 2N3416 transistor {#417-04} at 05,

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

NUMBER

IDENTIFICATION
DRAWING

(-/ ) 1000 £ {brown-black-red).
{*} 10 k&, 5% (brown-black-orange-

/
("’{ 8200 £, 5% {gray-red-red-goid),

(‘4 10 k£, 5% {brown-black-orange-
gold}.

[} Solder all leeds to the foll and cut
off the excess lead lengths,

PICTORIAL 10-4
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START
. -

(J) 24-pin connector, Use 440 x 1/4"
screws, #4 lockwashers, and 4-40
nuts. Then turn the circuit board
over and solder all 24 pins to the
foil,

24-PIN N
CONNECTOR ﬂjﬁ
4-40 NUT b

(\)’ In ilike manner, install 24-pin
connectors at the remaining six loca-
tions on the circuit board. Note that
these six connsctors are turned 180°
from that shown in the above illus-

tration,
% s = m—— |
~)

Check all 24 pins of each 24-pin
connector to be sure they are sol-

dered,

PICTORIAL 10-5

HEATIKIT
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START

. 4

{ Jf Locate the programmer wire harness
(#134-282) and straighten it out as
shown in Detail 10-6A.

{ insert the breakout end of the wire
harness through the indicated grom-
met from the component (IC) side
of the cireuit board.

NOTE: In the following steps vou will
connect the wire harness to the circuit

(1C) -side—of—the—cirarit board &5 it 15 |

length.—CATUTIONT  Be sure-—no_solder|

splashes or dripsorsui-ef-wiretemgths]
Jallinto the |G,

board. Solder-each~WIFe io the component |

installed —Fhen—cot—eff—the—sxcess—wire

Connect the wires from BO#1 as follows:

¥ White wire to B8,

{ “]/ Brown wire to A1,

—

(t';}" Black wire to B2,

{ "{ Red wire to B4,

{ ¥ Green wire to C8,

{ d/\!iolet wire to Bt,

Connect the wires from BO#2 s foliows:

(A Qrange wire to €1,

{ ‘/)/ Yellow wire to C2.

{ V{ Blue wire to C4,

| V{ Black wire to D8.

{ “f/ Red wire to D4,

( ‘/l Brown wire to D2,

Detail 10-6A

PART

The steps performed in this Pictoriaf are in -
" NUMBER

this area of the circuit board. : -

IDENTIFICATION
DRAWING

PICTORIAL 10-6
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START
)

( } Turn the circuit board component

side down and position it es shown.

l.ocate the master wire harness

{#134-281) and streighten it out as
shown,

Position the wire harness along the
circuit board with the wires from

breskouts (BO) 1 through 6 as
"shown, Position the remasining

harness wires past the end of the
circuit board,

PICTORIAL 10-7
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The steps performed in this Pictorial are in
this area of the cireuit board.

IDENTIFICATION
DRAWING

NUMBER

LARGE oy

SMALL
B E BLU  ORG YEL

BLK
LARGE | VIOL

NOTE: in the foliowing steps you will
-} solder the wire harmess to the component
side of the circuit board, Selder each wire
as it is installed and cut off the excess wire
| ends.

{ I} Large black to GND,

(U)’ Gray to NOISE,

{ ¥ Brownto ST ONLY 1,

{ \Zi Green to STERED LT 1.

{ \ﬁ , Either blue to RE-PRGM SQ.

{ b{ Other blve to RE-PRGM 5Q.

{ ¥ Small red to +15V,

(¥f Orange to AGC LEVEL.

{ V)/,’r Large red to +BV,

(‘/{J Small biack to SQ OVRID.

1Y) Violet to STOP swp,

Ry ~b/'vei|ow to STEREO ONLY 2.

(A Mhite to SQ DEFEAT,

/ —— ——
() Ejther snielded cable: Inner lead to
FIGHT CHAN, shield lead to GND.

£ ==
{ '1/ Other shielded cable: Inner lead to |/ '
LEFT CHAN, shield lead to GND. PICTORIAL 10-8
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START

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

IDENTIFICATION
DRAWING

PART
NUMBER

Connect the wires from BO#5 1o
circuit board as follows:

the

(4 Yellowto STLT 2.

Biuve o +0V SWP,

White to MULTIPATH.

Violet to METER SW (~}.

Small brown to METER SW (+).

W

Large brown to +8V.

Connect the wires from BO#4 to
circuit board as follows:

the

(4

Gray to UNLOCK LIGHT.

(41 Violet to SQUELCH.
(J) Blue to RE-PGM.
. (;“ Green to SPEED 2.
|

(_"} Yeliow to SPEED 1.
) Red to 45V {SW),

PICTORIAL 109

IEHATEICLT
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START
S

Connect the wires from BO#2 as follows.
The wires from BO#3 will be connected
later,

{71 Blue tc SHFT.

( \/) Orange to SQ.

{\J Greyto RST.

{) White to B48,

{ fA Either green 1o BYPS,

{ "T] Other green to BYPS,

(¥ Violet to STOP.

(¢ Yellowto A1,

{ \J‘ Brown to 88,

The steps performed in this Pictorial arein \‘

this area of the circuit board.

IDENTIFICATION \ L

PICTORIAL 10-10

DRAWING

PART
NUMBER




PART

NUMBER

The steps performed.in this pictorial are in
this area of the eircuit board.

IDENTIFICATION
DRAWING

START

b

Connect the wires from BO#2 in the
following steps. Solder each wire as it is
installed,

L/
N
!
R\
y

(\)) White to B4, ) “

(VI) QOrange to B2,

(J} Gray to B1.

{ (J) Violet to CB.

(4) Bluetoca - _ : : e e :

(l) Green to cz, S s 1;:5:"‘__

(1 Yellow to C1,

(4] Brown to D8,

(V) Biack to Da.

i¥] Redto D2,

Conrect the wires from BO#1 to the
circuit board as follows:

N‘) Orange to L8.

(%} Biveto SWEEP,

(‘1 ] White to L4,

(%) Viotet to L1,

|
{ d] Black to L2,

PICTORIAL 10-11
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START

o

{ /}I Position the cireuit board compo-
nent side up as shown,

e

NOTE: When vyou prepare stranded
hookup wire, remove 1/4" of insulation
from each end of the wire, Use wire of the
color specified and cut it to the indicated
iength. Solder each wire as it is installed.

" (4] Prepare an 18" length of red

stranded wire,

Prepare an 18" iength of black

stranded wire,

i [+ install red alligator clip insulators on
! one end of each wire.

: { /) tnstall an alligator clip on one end of
sach wire,

CRIMP AND SOLDER

e

-
clip

(\/) Now push the alligator

insulators over the atligator clips.

f
— ———

PART
NUMBER
o ]

o]

IDENTIFICATION
DRAWING

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

BLK RED

! .
('\/f 187 length of red stranded wire in
he hole marked (+),

i /

T‘ (1 1B” length of black stranded wire in
rthe hole marked (),

/

+ — S ———————
(/] 3-position slide switch (#60-87) at

$2. Soider all eight pins to the foil,

{ -/I/ 2-position slide switch (#60-21) at
81, Solder all six pins to the foil.

PICTORIAL 10-12
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START

b

(-d ) Cireuit board support rail ajong each
* long edge of the circwit board,
Mount the rail to the side of the
circuit board opposite the com-
ponents. Use 4-40 x 1/4'" screws, #4
lockwashers, and 4-40 nuts at each
of the five holes in each rail. Be
careful not ta pinch any wires.

#4 COMPONENT
@/ LOCKWASHER Sibe

I

.,\CIRCUIT BOARD W]
| SSUPPORT RAIL
|

& 440 x 1/a" SCREW

PICTORIAL 10-13
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IDENTIFICATION
DRAWING

© PART me—
NUMBER

-~

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

START
/ ' CUT THE CABLE ACCORDING TO THE DIMENS JONS

BELOW. PREPARE EACH END AS SHOWN,

( F{ Position the circuit board compo-

nent side up as shown. ~—3 /4" 314
- 1/4" 18] e

V/Frepare two 16" lengths of small

shielded cable a5 shown in Detaii ==L | 2 & =

10-14A. lﬂf-"’fﬂ 51\\ 4

Detail 10-14A e

NOTE: Solder the following cables and
w‘rm as they are installed,

) Either shielded cable: Inner lead to
LEFT CHAN, shield jead to GND, LEA D

The other end of this cable will be \

connected later,

} Other shielded cable: Inner lead to | it oo
RIGHT CHAN, shield lead to GND,
The other end of this cable will be
connected later,

=__
NOTE: When you prepare hookup wire,
remove 1/4" of insulation from each end
of the wire,

|

) 1B" blue wire at SCOPE VERT. The
other end of this wire will be
connected later,

= |

{ h-18" violet wire at SCOPE HORIZ.
The other end of this wire will be

connected |ater,

This completes the assembly of the master
circuit board, Check all connections 1o be
sure they are soidered and that no solder
bridges exist between foils, Set the master
1 circuit board aside untj! it is catled for.

PICTORIAL 10-14
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CIRCUIT BOARD CHECKOUT

CAUTION: It is important that you complete the following
checkout procedure for each circuit board. Carefully inspect
both the component and foil sides of the circuit boards for
the following most commonly made errors. Consult the “Kit
Builders Guide™ and “Step-by-Step Assembly” to remedy a
particular problem on a particular circuit board.

1.

88

Unsotdered connections.
“Cold” solder connections.
Solder bridges between foil patterns.

Protruding leads which could touch together.

Check tantalum and electrolytic capacitors for the
correct position of the positive (+} ends.

Be sure the banded ends of the diodes are positioned
correctly.

Check transistors for the proper type and instaliation.

8. Check integrated circuits for the proper type and
installation. Be sure the leads are securely inserted into

the connectors.
CIRCUIT BOARDS
( ) Power Supply
{ ) Programmer
( ) Pretoad Decoder
{ } Generator-Divider-Oscillator
{ ) Tuner/Phase-Lock-Loop
{ ) I-F
()} PLL-Multiplex-
{ ) Readout A.
{ )} Keyboard

{ | Master

HEATEIRIT"
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CHASSIS

PARTS LIST

Unpack the package marked 11 and check each part against
the following Parts List. The key numbers correspond to the
numbers on the Chassis Parts Pictorial (fold-out from Page
88). NOTE: Any part that is packaged in an individual
envelope with a part number on it should be placed back in
its envelope, after it is identified, until it is called for in a

step.
.KEY PART PARTS DESCRIPTION PRICE {KEY PART PARTS DESCRIPTION PRICE
No. No. Per Kit Each No. No. -Per Kit Each
CAPACITORS HARDWARE
Al 2170 1 01 4F 1.4 KV ceramic 25 | #6 Hardware
A2 27_60 : 1 22 MF Mylal’ '40 D1 250-170 14 #6 X 1/4” ShEEt lTIEta| .05
screw

D2 250-56 1 6-32 x 1/4" screw ) 05
METAL PARTS : D3 260-89 7 6-32 x 3/8" screw .08

D4 252.3 g 6-32 nut .05
B1 2086 1 Capacitor bracket 25 [ D5 25441 10 #6 lockwasher .05
B2 208-30 6 Circuit board retainer 15 D6 2591 1 #8 solder lug .06
FUSEHOLDER-TERMINAL STRIPS-SOCKETS
C1 4232 1 Fuseholder .85
CZ 4318 1 Screw-type terminal strip .15
C3  431-27 1 3-lug terminat strip .15 | #8 Hardware
C4  431-51 1 2tug terminal strip 15 | E1 250-362 4 8-32 x 5/16" screw .05
C5 434-107 4 Phono socket 60 JE2 2524 4 8-32 nut . .05
C6  434-147 1 AC socket ‘ 25 JE3 2542 4 #8 lockwasher .05

HHATEIRITS®
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KEY PART  PARTS  DESCRIPTION PRICE | KEY PART PARTS  DESCRIPTION PRICE
No. No. Per Kit Each No. No. Per Kit Each
MISCELLANEQUS Parts From Pack #13 {cont'd.)

: G3  204-1263 i Support bracket 3.60

F1 57-42 2 341 diode 175 1G4 206-545 1 AC shield 2.15
Fz2 7571 1 Strain relief 18 1G5 206-544-1 1 RF shield 1.65
207-22 1 Cable clamp 5 |G 54-201 1 Power transformer 12.65

F3 26144 4 Foot .20 89-37 1 Line cord 1.00
F4 421-20 1 .5 ampere slow-blow fuse B0 JG7  73-78 1 Grommet strip a5
F& 485-14 2 Hote plug g5 | 344-15 1 Large black wire 05/t
344-16 1 Large red wire © 056/

PARTS FROM PACK #13 (Final Pack) 3090-026 1 Line cord label 25
G8 25-261 1 6000 uF electrolytic 2.10

g; gg;gg; '1I EZ?::ZE zég NOTE: See Page 192 for “Replacement Parts and Price

Information.,”

STEP-BY-STEP ASSEMBLY

Refer to Pictorial 11-1 {fold-out from Page 93} for the
following steps.

(J) Locate the chassis and position it as shown on your
work surface.

PHOND
SOCKET

FLAT WASHER

S DE OF
/ 551§
/ SGLDER LUG
NUT Detail 11-1A

Mount a foot at AA, AB, AC, and AD on the chassis
bottom. Peel away the protective paper on each foot
and stick it into piace as shown,

Refer to Detail 11-1A and mount pheno sockets on
the chassis at AG, AM, AJ, and AK. Use the hardware
‘supplied with the sockets, Be sure the solder lug is
positioned as shown, NOTE. Do not overtighten the
sockets as they can be'broken, .

Bend up the solder lug on each socket as shown in the
Pictorial,

Detail 11-1B

(4 Refer to Detail 11-1B and install hole plugs in the
chassis at AE aznd AF. Push them into the holes until
they snap into place.

NOTE: When hardware is called for in a step, onty the screw
size will be given. For instance, if “'6-32 x 3/8" hardware’' is
called for, it means that a 6-32 x 3/8" screw, one or more
#6 lockwashers, and a 6-32 nut should be used, The Detait
referred to in the step will show the proper number of
lockwashers 1o use.
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) 6-32 x 3/8"
/@ Bz @FUSEHOLDER .
——y
SCREW-TYPE Bl (%‘ 2,/ e o
TERMINAL STREP < B AFTE
= INSTALL

#6 SOLDER LUG

6-32 NUT
N
/—f #6 LOCKWASHER

e
6-32 NUT
Detail 11-1C

{ \4{ Mount the screw-type terminal strip on the outside on
the chassis as shown in Detail 11-1C. Position the lugs
as shown and use a 6-32 x 3/8" screw, a #6 solder lug,
and a 6-32 nut at AL. Be sure to position the solder
lug against the terminal strip lug as indicated in the
Pictorial. Use 6-32 x 3/8" hardware in the remaining
hole,

(J Refer to Detail 11-1D and mount the 2-lug terminal
strip at AN with 6-32 x 3/8" hardware. Position the
fugs as indicated in the Pictorial.

2-LUG
TERMINAL STRIP

#6 LOCKWASHER (N
C\D\

Detail 11-1D

\ .
6-32 NUT @

RUBBER WASHER

LOCKWASHER

NUT
Detail 11-1E

{ '-/{ Refer to Detail 11-1E and mount the fuseholder at AR
with the hardware supplied with the fuseholder. Be
sure to position the lugs as shown.

( ')/ Bend lug 2 of the fuseholder away from the fuseholder
body as shown,

(V/REmove the f{useholder cap by twisting it
" counterclockwise. Then install the .5A slow-blow fuse

and replace the cap. -

Detail 11-1F

NOTE: When you install the ac socket ih the following
steps, be sure to position the socket with the wide slot as
shown in the inset drawing.

(l/) tnstali the ac socket into the chassis by pressing it into
position at AP as shown in Detall 11-1F,
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{ J’

@ 6-32 NUT

@L‘r #6 LOCKWASHER

6-32 x 3/8"
SCREW

5
Detail 11-1H

Mount the 3-lug terminal strip at AS with 6-32 x 3/8"
hardware as shown in Detail 11-1H.

@6-32 NUT

Cij #6 LOCKWASHER

CAPACITOR
BRACKET

g

@-» 6 LCCKWASHER

‘j 6-32 % 1/4"
(&3 ScrRiw
Detail 11-1J

{ j Refer to Detail 11-1J and mount the capacitor bracket

o

at AT with 6-32 x 1/4" hardware.

Install the six circuit board retainers on the support
bracket as shown in Detail 11-1K. Make sure the
retainers and the support bracket are positioned

properly.

o

(5)

SUPPQRT
BRACKET

INSIDE OF
CHASSIS

#6 4 1/4" SHEET §
METAL SCREW &

Detail 11-1K

Mount the support bracket on the chassis with #6 x
1/4" sheet metal screws at AU, AX, AY, and AZ as
shown in Detail 11-1K, NOTE: Do not overtighten the
screws, You might strip out the threads so they will

not hold properly.

Refer to Detail 11-1L and mount the rf shield to the
support bracket with #6 x 1/4" sheet metal screws at
BA, ’

Mount the cable clamp at BB on the rf shield as shown

'_in the Detail with 6-32 x 3/8" hardware. Position the
cable clamp as shown,
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g E T AT IR ITS,

¢}

I rF
[SHIELD

- jnyy RANET

HIA 1 'B CABLE CLAMP
C\Zs*l\ #6 LOCKWASHER
@..6-32 NUT l

#6x 174"
SHEET METAL

SUPPORTY:
BRACKET|:

Detail 11-1L

MEASURE ALL LEADS
FROM BOTTOM EDGES
OF TRANSFORMER

BLK

X - 3n '

G VEL-BLK  ( ¢f
A 7
5 e RED-BLK )

38-32 NUT

ED §2 LOCKWASHER

B-32 X 5/16"
SCREW

Detail 11-1N

Cut the leads of the power transformer (#54-291) to
‘the lengths shown in Detait 11-1M. After the leads are
cut to length, remove 1/4” of insulation from the end
of each lead, Then, If nacessary, melt a2 small amount
of solder on the exposed end of each lead to hold the
small wire strands together,

N
T \ [p  RED REDg]YEL { U/Mount the power transformer to the chassis as shown
G;N - GZR.»N 8 ¥ in Detall 17-1N with 8-32 x 5/16" hardware, Be sure
to position the transformer with its leads as shown in
the Pictorial. Slide the transformer forward away from
the ac socket, as far as possible before you tighten the
Detail 11-1M hardware.
oy V% a1 (INGHES) 2 3 4 S & 7
IATICN LN EE I S RN RV A SVSN A RV TN T I BN A S
cl)““-é\H‘I (CIM) 2| 3 -I1 I l é [ "77 K I! ' L ] 10D 1 ‘ 12 > 1|E 1I4 I 1|E ’ 'Ilﬁ . 117 '
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ALTERNATE LINE VOLTAGE WIRING

Two sets of line voltage wiring instructions are given below,
one for 120 Vac line voltage and the other for 240 Vac line
voltage. In the U.5.A., 120 Vac is most often used, while in
many other countries 240 Vac is more common. USE ONLY
THE INSTRUCTIONS THAT AGREE WITH THE LINE
VOLTAGE IN YOUR AREA.

NOTES:

1. In some of the following steps, you will be directed to
“make a mechanically secure connection.” Do this by
inserting the wire through and/or wrapping it around
the lug before soldering. See the inset drawing on
Pictorial 11-2.

2. In the following steps, (NS} means not to solder
because other wires will be added later, *'S~"" with a
number, such as {§-3), means 1o solder the connection,
The number following the S’ tells how many wires
are at the connection,

120 VAC WIRING AT

[ &)
RED-BLK

l!lulll]”l

Detail 11-2A

240 VAC WIRING

N

% RED-BLK

en-black power
:z inal strip AN
e a mechanically secure connectjon.

'

Shnect the red-black power transformer/lead to lug 2
of ac socket AP (NS). Make a mechanically secure

.. connection,

120 Vac Wiring
Refer to Detail 11-2A for the following steps.
(\‘) Connect the black and green-black power transformer

leads to lug 1 of 2-lug terminal strip AN {NS). Make a

mechanically secure connection.
i J Connect the red-black and vyellow-black power

transformer leads to lug 2 of ac socket AP (NS), Make

a mechanically secure connection.
O . % w w3 1 (INGHES) 2 3 4 5 =] 7
AR GO I, | I AP IR PR SV NN AR CO B B, | T NI VS |
IIIPI’IIIII T I T T ] T | 1 T ]' T [ T I T ] T | T T 1 I L
0O F 1 w2 a 4 5 & 7 B 10 1 12 13 14 15 16 17
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CHASSIS WIRING AND ASSEMBLY
Refer to Pictorial 11-2 for the following steps.
{ ) Prepare the following lengths of large black wire:

2_1/ "
24" .
24!:

NOTE: Make mechanically secure connections in each of the
naxt four steps.

(\/{ Conrect the 2-1/2" large black wire from lug 2 of
fuseholder AR (S-1} to lug 1 of ac socket AP {NS},

(/) Connect one end of a 24" targe black wire to lug 1 of
fusehoider AR (S5-1). The other end will be connected
later.

(-/{ Connect one end of a 24" large black wire to lug 1 of
2-lug terminal strip AN (NS}. The other end will be
connected later.

{ ‘)/-Connect a .01 uF 1.6 kV ceramic capacitor between
tug 1 of terminal strip AN {S-4 for 120 VAC or 5-3 for
240 VAC) and lug 2 of socket AP {NS}.

NOTE: The flat 2-wire cord supplied with this kit is
approved for use in the U.S.A, and in some other countries.
If this cord is not approved for your locality, obtain an
approved cord locally and proceed with the following steps,
making changes as necessary,

I !
et 1-3f4m -

/i% ifan E«—

Detail 11-2C

(M/Refer to Detail 11-2C and prepare the end of the
2-wire line cord.

(\/S Pass the line cord through hole BC in the chassis.

{ )/ Connect the ribbed side of the line cord to lug 2 of
socket AP (S-4, 120 Vac; S5-3, 240 Vac). Make a
~ mechanically secure connection,

{ \/ Connect the other side of the line cord to lug 1 of ac
sacket AP (82). Make a mechanically secure
connection.

QUTSIDE
OF CHASSIS

SQUEEZE THE TWG
SEGMENTS TOGETHER,

PLACE THE
LINE CORD IN
THE SLOT.

Detail 11-2D

( t{ Install* the fine cord strain relief at BC as shown in
Detail 11-2D. 1t may be necessary to squeeze the-
strain relief with pliers when installing it.

Refer to Pictorial 11-2 for the foliowing steps.

( V{ Connect one of the 2°° green power transformer leads
to tug 1 of terminal strip AS (NS},

("/) Connect the other 2'' green power transformer lead to
lug 2 of terminal strip AS (NS),

{14 Connect the .22 uF Mylar capacitor between lugs 1
(NS} and 2 {NS) of terminal strip AS,

NOTE: When installing diodes,_ refer to the ‘‘Diode

Mounting” Detail on the fold-out from Page 10.

{ l/ Connect the lead from the banded end of 2 3A1 diode
{#57-42) to lug 3 of terminat strip AS (NS), Connect
the other lead to lug 1 of 3-lug terminal strip AS {S-3}.

{ v)/Connect the lead from the banded end of a 3A1 diode
to lug 3 of terminal strip AS (NS). Connect the other
lead to lug 2 of terminal strip AS (5-3}.

{ [)/ Locate the previously assembled master circuit board
and position it next to the chassis as shown,

('\/) Connect either of the red power transformer leads to
one of the 30 Vac holes in the master circuit board
- {8-1).

{ / Connect the other red power transformer lead to the
remaining 30 Vac hole in the master circuit board
(S-1).

{ ‘/) Connect the red-yellow power transformer lead to the
+18 V hole in the master circuit board {S-1}.
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NOTE: - The green-yeliow power transformer lead will be
connected later.

(* Locate the two 24" large black wires {from the
fuseholider and terminal strip) and twist them together
to form a twisted pair. Then insert them through
grommet BD in the master circuit board. The other
end of the twisted pair will be connected |ater,

{ & Connect the violet wire coming from the “Scope
Horiz” hole in the master circuit board to lug 1 of
phono socket AK (5-1}.

{ /)/ Connect the blue wire coming from the *Scope Vert”
hole in the master circuit board to fug 1 of phono
socket AJ (S-1).

(p/ Connect the inner lead of the coaxial cable coming
from the ""Left Chan" hole in the master circuit board
to lug 1 of phono socket AG {S-1), Connect the shield
lead to lug 2 {8-1).

{ '-f)/Connec‘t the inner lead of the coaxial cable coming
from the “Right Chan'’ hole in the master circuit
board to lug 1 of phono socket AH {S-1}. Connect the
shield lead to lug 2 {S-1).

Refer to Pictorial 11-3 (fold-out from Page 998} for the
following steps. '

HEATI—IKITE

#6 x 174" R
seeT meTal O
SCREW

Detail 11-3A

(L/)/ Refer to Detail 11-3A and mount the left side to the
chassis with five #6 x 1/4" sheet metal screws. NOTE:
Be careful not to pinch any wires between the left side
and the chassis. '

TFF e

LEFT
SIDE SUPPORT -
BRACKET [
| ' |
= g
| U
ﬁa \\\ r 5
=N 6-32 NUT
i é‘-,#a LOCKWASHER

J

TR
SHEET METAL
SCREW

Detail 11-3B
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{ x—)/Caref_uIly fold up the master circuit board and position
it behind the mounting tabs on the left side as shown
in Detail 11-3B. Then mount the master circuit board
10 the left side with 6-32 x 3/B* hardware.

(Q)/Again refer to the Detall and position the two wires
and two coaxial cables from the rear pane! phono
sockets as shown. Tuck them neatly between the left
side and the support bracket.

) {"]/lnstall a #6 x 1/4' sheet metal screw through the
chassis into the master circuit board support rail.

{ r—)/lnsert the large black and the large red test lead wires
with clips into cable clamp BB on the rf shield. Fold
the wires neatly back and forth and insert them into
the cable clamp.

®

s

/

Iw I)

v

1-1/8"
GROMMET STRIP

Detail 11-3C

(~/) Refer to Detait 11-3C and cut off a 1-1/8" length of
the grommet strip.

( ‘/ Locate the ac shield and install the grommet strip into
it as shown, Make sure the ends of the grommet strip
are even with the edges of the ac shieid.

w1 oy

(INCHES) 2 3
{ /B 3/8 | B/B 748 |
P N i L

46 x 104"
@SHEET METAL
SCRE
OF //{ LINE CORD
LA
S1s (| AT AP

ONINZdC 3404324
QE00 AN LO3NNODSIa

NOILNVD
/

\ ST——~TRANSFORMER AND

LARGE BLACK WIRES

Detail 11-3D

('{ Carefully position the ac shield over the ac power
wiring as shown in Detail 11-3D. The power
transformer wires and the two large black wires shouid
go through the grommet and not be pinched between

the chassis and the ac shield.

s
(V{ Mount the ac shield to the chassis with #6 x 1/4"
sheet metal screws,

{ (/)/Enspect the wiring inside the ac shield by looking into
the open end. There should be no bare wires near or
touching any of the sheet metal.

{ 14 Locate the line cord tabel and remove the protective
backing paper. Then stick the label into position on
the ac shield as shown in Detail 11-3D,

[THTTTTT T " |l t l|l i\ .
G B 1 oM 2 3 4 £ 6 7 8



Page 98

= s IE ATEIITTS

Refer to Pictorial 11-3 for the following steps.

{ / Press the solder lug against the indicated lug of
screw-type terminal strip AL. Then solder the two Jugs
together,

{ } Press the B000 uF electrolytic capacitor into capacitor
bracket AT. Refer to the Pictorial and rotate the
capacitor until the positive {+} or dot marked lug is
positioned as shown.

( ) Siide capacitor AT backward toward the transformer
s0 the lug end is near the capacitor bracket. The wires
and {ead in following steps will be easier to connect
with more working reom.

{ ) Connect the green-yellow power transformer lead to
the negative {(unmarked) lug of capacitor AT (NS).

Oy ow 3 1 (INCHES) 2 3

Prepare the following lengths of large wire:

6" large black
6" large red
4" |arge red

Connect the 8" large black wire between the negative
{unmarked) Jug of capacitor AT (S-2) and the hole
marked GND (printed on the foil side) on the master
circuit board {S-1).

Connect the 6" Iarge red wire between the positive {+)
lug of capacitor AT (NS} and the hole marked +8V
{printed on the foil side) on the master circuit board
(&1},

Connect the 4" |large red wire between the positi\.fe (/+)
lug of capacitor AT {5-2) and lug 3 of terminal strip-
AS (8-3).

Stide capacitor AT forward away from the trfansformer
urti it is centered in the capacitor bracket/as shown in
the Pictorial. ]

- Temporarily set the chassis aside until it is call \d for later,

ve omyse vy g g |
|RRRRERRREN] T T T T T Y T ¥ T T ¥ T T
o 5 1 (cm) 2 a 4 5 6 7 ]



'FRONT PANEL

PARTS LIST

Refer to the "'Pack Index Sheet” and remove the pack 12
parts from the carton stamped “PKS #8-10 & 12.” Then
check each part against the following Parts List. The key
numbers correspond to the numbers on the Front Panel

Parts Pictorial on the fold-out from this page and from Page

101.
KEY PART PARTS  DESCRIPTION
= No. No. Per Kit
© SWITCHES
Al 60-13 1 2-position slide switch
A2 80-22 1 3-position slide switch
i A3 8431 1 Round pushbutton switch
A4 6486 1 B-switch assembly
. AB - 64-B7 -1 3-switch assembly
- A6 64-88 1 Power switch
¢ A7. 266-258 1 Pushbutton switch

. CONTROLS-METER

oo B 10-801 2
i B1 10-902 1
B2 407-167 1
. HARDWARE

- #4 Hardware
C1 25052 8
C2 2501114 6

HMEATERIT?

1000 £ control {1k}
10 k&2 controt
Meter

4-40 % 1/4" screw

4-40 x 1-1/4" black screw

PRICE | KEY PART PARTS DESCRIPTION
Each No. No. Per Kit
#4 Hardware (cont'd.)
C3 252-15 15 4-40 nut
40 c4 2540 20 #4 lockwasher
JOF C5  250-156 3 4-40 x 1/8" setscrew
2.20
5.70 | #6 Hardware
4,30 ] D1 - 250-56 6 6-32 x 1/4" screw
C3.00f D2 250170 19 #6 x 1/4" sheet metal
2.25 screw
D3 250-8 2 #6 x 3/8" sheet
metal screw
D4 250-89 2 6-32 x 3/8" screw
Db 250-270 5 €-32 x 3/8" black
serew
295 | ps  250-276 10 832 x 3/8" black flat
3.30 head screw
5.65| D7  254.1 8 #B lockwasher
D8 259-1 4 #6 solder lug
Dg 2523 9 6-32 nut
Other Hardware
E1 252-39 3 Control nut
E2 254-14 3 Control lockwasher
06] E3 25812 1 Controi solder iug
.05y E4 253-30 1 Large flat washer
E5 253-9 2 #8 flat washer

—

PRICE

Each

.05
.05
.05

.05
.05

.05

.05
05

05
.05
.05

.05

.05
05
.05
05

89
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KEY PART
Ne. No,

PARTS
Per Kit

DESCRIPTION

MISCELLANEOQUS PLASTIC

F1 267143
F2 266-257
F3 432713
F4 462-352
462-353
F5 3546
F6 432715

1
6
3
1

Foot

Card guide

Card socket
12-pushbutton set

(numerals 0-8, By-Pass,

and Reset)
Black pushbutton
Wire tie

Circuit board connector

MISCELLANEOUS MECHANICAL

G1  204-1808-1
G2z 206-3311
G3  206-564-1
(G4 462-345

WIRE-SLEEVING

340-2
344-50
344-562
344-90
344-96
344-93
346-3
3486
346-1

'
3
1
3

O N T N P ey

Meter bracket
Light shield
Meter light shield
Round knob

Bare wire

Black wire

Red wire

Black stranded wire
Blue stranded wire
Orange stranded wire
2" sleeving

1-1/4"" sleeving

Small sleeving

EE 1S ATHIIT
PRICE KEY PART PARTS DESCRIPTION PRICE
Each No. No. Per Kit Each
GENERAL
H1 1-80 1 1200 £, 5% resistor 15
.15
P (brown-red-red-’gold)
Hi  1-144 1 1800 £2, 5% resistor 15
3.15 (brown-gray-red-gold}
410 1o 2127 1 .005 uF ceramic 15
H3 7312 1 Black insulator .16
s | H4 41255 3 #1815 lamp 30
15 H4  412-58 3 #1813 lamp 55
es | HB 434-220 6 Lamp socket 15
. H6 43112 1 4-lug terminal strip 18
H7  490-23 1 Small allen wrench 15
PARTS FROM PACK #13 (Final Pack)
1.10
.30 J1 2031622 1 Front panel assembly 30.85
1.76 390-921 1 Top rail label - 40
1.20 J2 . 446-92 1 Trim panel 5.20
J3  202-601 1 Right side 2.20
85-535 1 Extender board 5.85
J4  90-545 1 Top shieid 3.90
05/ft J5  204-1264 1 7 Top rail 4,35
05/§t J6  480-711 1 Trimmer alignment tool 1.35
05/t §.J7  490-109 1 Coil alignment tool .15
05/t 134-36 2 Audio cable 1.15
05/t |- J8  73-39 1 Foam gasket material 15/t
.05/t 345-1 1 Flat braid A0/t
.05/t J9  266-244 1 Channe! Selector card 5.00
.05/t {set of 10)
10/t 390-1163 1 Certification label
' 391-34 1 Blue and white label

NOTE: See Page 192 for ““Replacement Parts and Price

Information,”

et AU e SR el
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q MAKE A MECHANICALLY
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STEP-BY-STEP ASSEMBLY

FRONT SUBPANEL , { \)/Flefer to Detail 12-1A and mount the meter to the

: front subpanel at CA with the meter light shield,
Refer to Pictorial 12-1 (fold-out from Page 100) for the meter bracket, and #6 x 1/4" sheet metal screws. Be
following steps. sure the meter is seated properly in the meter bracket.

| Locate the front subpanel (with keyboard circuit
board) and position it as shown on your work surface.

WETER ,
& LIGHT €5 6-32 NUT
SHIELD #6 x L/ SHEET @5 #6 LOCKWASHER
] & "MeraL screw :

TERMINAL
STRIP

I
INSIDE OF '

FRONT SUBPANEL #6 LOCKWASHER

INSIDE OF
FRONT PANEL

EDGE

é 6-32 x 3/8"
&

BLACK
SCREW

Detail 12-1B

NOTE: When black hardware is called for in a step, only the

[T s
)?//\\N\\\“\\\ 2

{ § Mount the 4-lug terminal strip at CB as shown in
Detail 12-1B with 6-32 x 3/8" black hardware.

Detail 12-1A
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READOUT
CIRCUIT BOARD

KEYBOARD

#6x1/4 CIRCUIT BOARD

SHEET METAL

INSIDE OF
FRONT SUBPANEL

——

Detail 12-1C

('i/)/ Locate the previously assembled readout circuit board 1-1/4"
and temporarily remove the readout tubes, Set the
readout tubes aside where they will not be damaged.

%X/CUT OFF
\\

{ )} Refer to Detail 12-1C and position the readout circuit
board against the front subpanel. Then use #6 x 1/4"
sheet metal screws to mount the circuit board to the

subpanel.

2" SLEEVING

{ \A Refer to Detail 12-1D and cut each length of 2"
sleeving to 1-1/4"', as shown in Part A of the Detail,
{NOTE: Do not use the 1-1/4" sleeving here.}

{ /{ Refer to Part B of the Detail and very carefully cut
each of the four lengths of sleeving lengthwise as
shown. Make the cuts as straight as possible. Try not
to have ragged edges on the sleeving after it is cut, The
lengths of sleeving will be used in a later step.

{~]' Reinstall the readout tubes on the readout circuit
board in the following positions as shown in Detail
12-1E,

DR2120 tube at V901,
DR2100 tube at V902,
DR2100 tube at V03,
DR2110 tube at V904, : Detail 12-1D

T Ve W % '{ (INCHES) 2 3 - 4 5 6 7
4/ , 3/8 ) 6/B, TIB

|ttt L A1 N '."] '.'['JT".‘.l - I'.rl.lll‘rl. L "]i!"EII'J . T R
[a] B 1 (CM) 2 ‘G 4 -] L] 7 L) 10 kh} 172 T3 14 16 16 17
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. { f)/Position a lamp socket as shown in Detail 12-1F. Then
: CUTTOSIL_ElE,X;!NG bend up the indicated corner of the lamp socket leg as

shown.
{ -/)/ Again refer to the detail and insert one end of g 1-1/4*
length of sleeving into hole CC. Then clip the prepared
m— lamp socket into position at CC. Be sure the lamp
V901 ve0z V903 V904 socket lugs are positioned as shown. Adjust the
DRZ120 DR2100  DR21GO PRZ110 sleeving so the front edge is about even with the front

By iy iy Mo

READOUT TUBE
R}

T o d T 1T
Detail 12-1E

(V( install one of the previously cut tengths of sleeving on
each of the readout tubes as shown in Detail 12-1E. Be
sure the open area of the readout tube Is straight
ahead as shown. '

(%ocate the three #1816 lamps, and three lamp
sockets, Install a lamp in each lamp socket.

LAMP
SOCKET

BEND UP

- 1-1/4" SLEEVING

INSIDE OF ™

FRONT SUBPANEL Detail 12-1F

surface of the readout tubes.

{ ,J/ Similary insert one end of a 1-1/4" length of sleeving
into hole CD, Then clip a lamp socket into position at
CD. Be sure the lamp socket lugs are positioned as
shown,

{ "{ Clip a tamp socket into the meter light shield at CE as
shown in Detail 12-1G,

LAMP @T)
SOCKET ==
[l
\.
T a
METER | o
LIGHT SHIELD

Detail 12-1G
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LAMP
SOCKET

#1613
LAMP

LIGHT
SHIELD

Detail 12-1H

NOTE: If necessary, spread the light shield tabs slightly in
the following step so the shields will fit firmly when .
installed. ‘

{ v)/ Locate the remaining three lamp sockets and install a
#1813 lamp in each of them. Then clip these lamp
(/}

sockets into the three light shiglds, as shown in Detail
12-1H.

Refer to Pictorial 122 (fold-out from Page 100} for the

following steps,

{ 1 Cut off the following lengths of bare wire:

Press the light shieids into the front subpanel cutouts
at CF, CH, and CJ. The front edges of the light shields .
should be even with the front edges of the cutout tabs.

NOTE: When a wire passes through a connection and then
goes to another point, as in the next step, it will count as
two wires in the soldering instructions (S-2}, one entering
and one leaving the connection,

1-3/4"
BARE WIRE

[5-SwWiTCH
ASSEMBLY

Detail 12-2A -

( 4 Pasition the 3-switch assembly as shown in Detail
12-2A. Then insert the 1-3/4"" bare wire from lug 2 of
switch A {S-1}, through lug 6 of switch A (S5-2), lug 2
(5-2) and lug 5 {S-2) of switch B, and lug 2 of switch C
(5-2), 1o lug 5 of switch C (NS).

Detail 12-2B

' (% Refer to Detail 12-2B and cut off all the straight pins

. " 1,1 L . . —_— ,
;”3/4 1”/ (pins without holes), as shown on the side of the
5/8" 10 3-switch assembly opposite the bare wire,
5/8” 1:!
C v o w ¥ (INCHES) 2 <] 4 ] 51 il
ve siejee Tl |, g TRV EPU R EURN NN TEPUE OIS S | IR PR L= )
|1III|IIH| T T | o T | L T T I T I T l T | T ‘ T E ' T f T l T
c B 1 (cm) 2 E 4 5 [ 7 e ] 10 " 12 13 14 s 16 17
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Refer to Detail 12-2D for the following steps.
@ ? 4-40 x 14" SCREW { v{ Position the B-switch assembly as shown.

D) 44 Lockwas HER { ¥/ Connect a 1200 £, 5% resistar (brown-red-red-gold)
from lug 6 of switch F {S-1) to lug 6 of switch E (NS},

{ -4/ Connect a 2 bare wire from lug 1 (NS} through lug 6
{5-3) to lug 9 (NS} of switch E. The wire between lugs
1 and 6 should be positioned down along side the
WITC}\!{ switch,

({s) Connect a 5/8" bare wire from lug 9 {S-2) of switch E
to lug 3 (S-1) of switch F,

{ “{ Connect a 5/8"" bare wire from lug 4 of switch F {S-1)
to lug 11 of switch E {8-1),

NS

(-/) Connect a 1-1/4" bare wire from fug 3 (NS) through
lug 6 (52} of switch D, and through lug 3 {5-2) to lug
7 (NS) of switch E, Be sure this wire does not touch
the bare wire it crosses, '

o
('JQ #4 LOCKWASHER { <Y Connect 2 1" bare wire from lug 7 of switch E (§-2) -
@ through lug 1 {S-2) to lug 8 {NS) of switch F.

Detail 12-2C ("’/) Connect a 1" bare wire from lug B of switch F (S-2)
through lug 3 (5-2) 1o fug 6 (NS} of switch G.

Y. )

( & Refer to Detail 12-2C and mount the 3-switch

"~ assembly to the front subpanel at CK as shown with
440 x 1/4" hardware.

{-) Connect a 1" bare wire from lug 6 of switch G {82}
through lug 7 (8-2} to lug 5 {NS) of switch H.

Refer to Pictorial 12-2 (fold-out from Page 100) for the
following steps.

( /Cut off all the straight pins on the side of the 5-switch
assembly opposite the bare wires.

(A " Mount the B-switch assembly to the front subpanel at
CL in the same way that vou mounted the 3-switch
assembly. Use 4-40 x 1/4" hardware,

(4 Cut off any straight pins on the side of the power
switch opposite the lugs with holes.

{ "( Mount the Power switch at CN with 4-40 x 1/4*
hardware,

Temporarily set the front subpanel aside until it is called for.

Detail 12-2D
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FRONT PANEL

Refer to Pictorial 12-3 {(fold-out from this page) for the
following steps,

N,("’{ Refer 1o Detail 12-3A and open the door on the front
panel assembly by pushing the nut starter through
hole DG,

{ ")/ Peel the foot from the backing paper and install it in

the circle on the door label as shown in Detail 12:3A.

([/f Place the front panel assembly face down on a soft

cloth on your work surface.

PUSHBUTTON

PUSHBUTTON

~——— FULLY
THREADED

;@g‘,ms%gnow PUSHMTTTON\;©;
Detail 12-3B

(L The pushbutton supplied with your kit will be one of
the types shown in Detail 12-3B. If the pushbutton is
fully threaded as shown in Part A, proceed to the next
step, |T the pushbutton is not fully threaded as shown
in Part B, install the flat washer as shown; then
proceed with the next step.

(¥} Install the hex nut (supplied with the pushbutton} on
the pushbutton and tighten it finger tight.

{7) Mount the pushbutton at DG as shown in Detail 12-3B
with the pushbutton nut supplied with the push-
button.

L

NOTE: The door can be opened and closed by lightly
pressing alang the top edge. in one position the door is flush
with the front panet, and in the other position the door is
open slightly so it can be grasped for opening.

[‘/} if the door is not within 1/16" of being flush with the
front panel, proceed as follows: Loosen the
pushbutton nut and then ioosen the hex nut slightly,
Now retighten the pushbutton nut, The door should
now be more fiush with the front panel,

ROUND PUSHBUTTON
SWITCH

CONTROL
SOLDER LUG

INSEDE OF FRONT
PANEL ASSEMBLY

@ CONTROL NUT

Detail 12-3C

( / Refer to Detail 12-3C and mount the round
pushbutton switch at DA with a control solder lug and
the nut supplied with the switch. Be sure to position
the switch lugs and the solder lug as shown in the
Pictorial. '

e o o re s sl
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FRONT PANEL ASSEMBLY

Detail 12-3A
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Detail 12-3D

€|'$ CONTROL NUT

{~} Mount the 10 k& control (#10-902) at DB as shown
in Detail 12-3D with a control lockwasher, and a
control nut.

(C/}/ _Sirmilarly mount a 1000 £ control {(#10-201) at DC
‘with a control lockwasher, and a control nut.

{ D{ Mount the remaining 1000 £2 control {#10-901) at DD
with a control lockwasher, and a controfl nut.

&.6-32 NUT

.,§ @ #6 LOCKWASHER

3-POSITICN
SLIDE SWITCH

INS{PE OF FRONT
PANEL ASSEMBLY

A

i
§

H . 6-32 x 3/8"
 Dewil 12:3 8hunm,

(/ Refer to Detail 12-3E and mount the 3-position slide
switch at DE with 6-32 x 3/8" black screws, #6
lockwashers, and 6-32 nuts.

(}/Simiiarly mount a 2-position slide switch at DF with

6-32 x 3/8" black screws, #6 lockwashers, and 6-32

nuts,

{ V/} Unpack the set of ten channel selector cards, One of
these cards will be used in the following step.

(g/f Refer to Detail 12-3F and loosely mount a card socket

" at DH with two card guides and 4-40 x 1-1/4” black

hardware., NOTE: Disregard any numbers or letters
stamped near the lugs.

&) 4-40 Nyt &
@D #4 LOCKWASHER &

~ARBIIIARRARRERE
T T

CARD SOCKET

CARD GUIDE

CARD SLOTY

IN
FRONT PANEL
ASSEMBLY

4-40 5 1-1/4"
BLACK SCREW

& Detail 12-3F &

P/ Carefully insert a channel selector card through the
front panel assembly slot and into the card socket you
are mounting. Be sure the card guides are positioned as
shown in Detail 12-3F.

{ ‘)/ Tighten the card socket mounting hardware and then
remove the channe! selector card.

{ ) In a simitar manner, mount the two remaining card
sockets at DJ and DK with card guides and 4-40 x
1-1/4'" black hardware.

{ \/ Set aside the ten channel selector cards until they are
called for.

Refer to Pictorial 1244 (fold-out from this page) for the
following step.

{ .} Posmon the front subpanel and the front panel
assembly as shown. Then lay the front subpane! into
the front panel assembly,

{ 4/ Refer to inset drawing on the Pictorial and position
the lip of the front subpanel under the ridge on the
front panel assembly.
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FRONT PANEL WIRING

Refer to Pictorial 13-1 (fold-out from this page) for the
following steps.

{ G}/Connecta 1" bare wire from lug 2 {S-1) to lug 3 (S-1}
“of switch DA,

{ \/ Prepare the following lengths of solid wire:

2-3/4" black
2" black
3-1/2" black
3-1/2" red

NOTE: When yvou perform the following wiring steps,
position the wires down against the front panel assembly.
This will provide a neater. looking wiring job.

(J) Cohnect the 2.3/4" black soli(':I wire from the 1" bare
‘ wire on switch DA {51} to lug 3 of control DB {NS).

{ "} Connect a 2' black solid wi__’re from lug 3 o:f controd
DB {(8-2) to lug 3 of control DD (S-1).

(/) cut two 17 lengths of small sieeving. Place a length
over each lead of an 1B00 £, 5% resistor
(brown-gray-red-gold).

(\/ Connect this 1800 £2 resistor between lug 1 of control
DD (S-1) and lug 6 of switch DF (NS).

( '{ Remove the shorting wire from the meter terminals,
{ t)/ Connect a 3- 1/2" black solld wire between lug 2 of
* switch DF (8- 1) and lug 1 of meter CA (5-1).
fo ’;
(\) Connect a 3- 1/2'” red solid wire between lug 5 of
switch DF (S ’1} and jug 2 of meter CA (5-1).

{ \4’ Connect a 005 uF ceramic capacitor between lugs 2
{S-1) and lug B (5-1) of switch DE,

l/Connect g 1/2' bare wire from lug 4 (S-1) to lug 8
E {S-1) of switch DE.

( / Remove 3/4" of insulstion from a piece of black
stranded wire. Tightly twist the small strands together
and apply a small amount of solder to the wire to hold
the strands together, Cut this 3/4” length of wire from
the longer piece.

O v o 3 1 {INGHES) 2 3

148, a/E | B/E 7fa| ol 11 o

{ 4" In the same manner, prepare another 3/4* length of
bare stranded wire,

{ “f Form one of the 3/4" bare stranded wires to fit into
the eyelets of lugs 1 (5-1) and 2 (S-1) of terminal strip
CB.

(=7 In the same manner, form the other 3/4" bare
stranded wire to fit into the eyelets of lugs 3 {S-1) and
4 {8-1) of terminal strip CB.

{ ) Prepare the following lengths of black solid wire:

4_1/4'! 3“’
6" 4“
3-1/27 3-1/4"

NOTE: When you connect wires to the foil side of a circuit
board, do not push the insulation tight against the foil.
Leave it 1/8" away from the foil to insure a good solder
connection bhetween the foil and wire.

() Connect a 4-1/4” black solid wire from the GND hole
in the keyboard circuit board (S-1) to lug 1 of
terminal strip CB (NS).

{ j Connect a 6" hlack solid wire from lug 1 of terminal
strip CB (NS} to lug 1 of lamp socket CC (S-1),

(A Connect a 3-1/2" biack solid wire from lug 2 of
terminal strip CB (NS) 1o lug 2 of lamp socket CE
C{5-1).

{f Connect a 3" black solid wire from lug 2 of terminal
strip CB {NS) to lug 3 of switch CL-D (5-2),

{1/) Connect a'4” black solid wire from lug 5 of switch
CK-C (5-2) to lug 9 of switch CL-F (§-1).

(/ } Connect a 3-1/4" black solid wire from lug 5 of switch
CL-H {5-2) to lug 2 of lamp socket CD (8-1}.

{ } Prepare the foliowing lengths of red solid wire:

4-1/2"
8fl
4.1 /4"
2"

(./{ Connect 2 4-1/2" red solid wire from lug 2 of lamp
socket CC (S-1) to lug 1 of lamp socket CE {NS),

|Hll|lllli T F '| f T I II 1 Il |
£ 4 (M) 2 3 4 5 8 7 8
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(/) Connect an 8" red solid wire from lug 1 of lamp
socket CE (NS} to lug 1 of lamp socket CD (S-1).

(\/) Connect a 4-1/4" red solid wire from lug 1 of lamp
socket CH (5-1} to lug 1 of lamp socket CJ {NS).

{ ,{ Connect a 2" red solid wire from lug 4 of terminal
strip CB (NS) to lug 1 of switch CL-E (§-2).

NOTE: When wiring to the card sockets in the following
steps, disregard any numbers or letters stamped near the
lugs..

(/) Twist lugs 16 through 30 of card socket DH 45
¢ degrees as shown in the Pictorial.

{ In a similar manner, twist lugs 16 through 30 of card
sockets DJ and DK 45 degrees.

(\‘// Insert a 2-3/8" bare wire through lugs 16 through 30
of card socket DH. Solder the bare wire to each lug
except lug 30.

( \)/ Insert a 2-3/8" bare wire through lugs 16 through 30
of card socket DJ. Solder the bare wire to each lug
. except lug 30.

{ ¥ Insert a 2-3/B" bare wire through iugs 16 through 30
of card socket DK. Solder the bare wire to each Jug
except lug 16.

Wire Harness

Refer to Pictorial 13-2 (fold-out from this page) for the
foliowing steps.

{ ¥Y) Position. the front panel assembly near the chassis as
shown,

NOTE: Be very careful in the following steps not to burn or
melt any insulation while wiring the wire harness.

{ ‘/Carefully lay the wire harness afong the readout circuit
board with breakouts BO#7, BO#8, and BO#0
separated as shown. Position the breakouts in their
approximate positions as shown.

Connect the wires from BO#7 as follows:

(/) Both large black stranded wires to the bare wire
between lugs 2 and 3 of round pushbutton switch DA
(S-2),

{ 1) White to iug 1 of switch DA {§-1).
N /) Green to Jug 1 of control DC (5-1),

.(\/

Yellow to lug 2 of control DC (S-1).

('v)/ Gray to lug 2 of control DB (5-1).
(V)/ Orange to lug 2 of control DD (S-1).

NOTE: When you connect a wire to the foil side of a circuit
board, as in the next step, leave the insulation 1/8" away
from the foil to insure a good solder connection between the
foil and wire,

(\/)/ Red to the +5V hole in the keyboard circuit board
{8-1).

Connect the wires from BO#8 to the keyboard circuit board
as. follows:

(_} Greento "INV Out” (S-1).
{_/) Biueto INV IN {S-1).

( } Redto+bV (8-1),

{u Gray to B, ‘(S-d‘l ).

wa

(J Yellowto A, {S-1}.

Brown to By {S-1).

(A White 1o B, (S-1).
(\-) Orange to B, (S-1).

() Black to GND {S-1).

(" Carefulty clip off the excess bare wire ends so they do
not fall down into the front panel wiring. They could
cause a short circuit, !

Connect the wires from BO#9 to the readout clrcuit board
as Tollows:

(n)  Yellow to C; (S-1).

(V] Violetto Cg (S-1).

(vl BluetoC, (S-1). /y
(‘4' Green to C, {S-1).

{ ¥ Brown to Dy (S1).

{ L)/Whifce to L/T {8-1).

(V) Black to D, (S-1).

(‘/; Red 1o D, {S-1).

{ J Clip off the excess bare wire ends.
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Refer to Pictorial 13-3 (fold-out from this page) for the
following steps. Connect the wires from BO#10 to the
keyboard circuit board as follows:

(A Violetto L1 (8-1).

( 4 Black to L2 (S-1).

(W White to L4 {5-1).

{4). Orangeto L8 (S1).

o Brown to Key BD SW {S-1 }

{ J} Green to BPS ({5-1),

{ \/g Yellow to +5 SW {5-1).

<A J’) Red to +BV {5-1).

{ »—l’ Gray to RST {5-1).

{ V{ -Blue to SHT {5-1).

Refer to Pictorial 13-4 for the following steps. Connect the
wires and shielded cables from BO#11 as follows:

{ \)/ Red to Iug 6 of switch DF (S 2),

‘ (J) White to lug 3 of switch DF (S-1}.

(-\){ Smal! brown to lug 4 of switch DF (S-1),

{ )’ Violet to lug 1 of switch DF (S-1).

( /f Either shielded cable to lug 7 of switch DE (S8-1).

(-./{ Remaining shielded cable to lug 3 of switch DE (S-1).

(4 Smali black to lug 1 of terminal strip CB (S-3),

( '{ Larpe black stranded to lug 2 of terminal strip CB
(5-3).

(‘/) Large brown stranded to lug 1 of lamp socket CE
(5-3).

Connect the wires from BO#12 as follows:
(\/) Blue 1o lug 6 of switch CK-A (S-1).

Orange to lug 6 of switch CK-B (S-1).
\/{ Black to lug 6 of switch CK-C (S-1).

Large red stranded to lug 3 of terminal strip CB (NS).

( J Any two of the small red wires to lug 3 of terminal
strip CB (S-3}.

( \)/ Remaining two small red wires to lug 4 of terminal
strip CB (S-3).

{ j) Yeliow to lug 1 of lamp socket CF (§-1}

( \){ Green to lug 2 of lamp socket CF {S-1),

Connect the wires from BO#13 to S-switch assembly CL as
follows:

Brown to lug 2 of switch D {S-1).
{ J Both blue wires to lug 2 of switch E (S—Zl).
(+/) Red to lug 5 of switch E {S-1).
( J) White to ug 8 of switc_:h E (S1).
( ~) Orange to lug 10 of switch E (S-1).
K 'l) Green to Jug 12 of switch E (S—‘l);
{ VYeilow to lug 2 of switch F (S-1),

{ \} Black to lug 5 of switch F {S-1).
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Refer to Pictorial 13-& for the following steps.

Connect the wires from BO#14 as follows:

{ 'Vf Violet to lug 1 of switch CL-G (S-1).

{ V{ White to lug 2 of switch CL-G (S-1).

{ \/f Yellow to lug 2 of switch CL-H {S-1).

{ \}} Brown to lug 3 of switch CL-H {8-1}.

{ w/ Green to lug 2 of lamp socket CH (S-1).
(l/f Red to lug 1 of lamp socket CJ (S-..ZJ.

) Gray to lug 2 of lamp socket CJ (S-1},
(\/) Blue to lug 30 of card socket DJ (5-2),

( ¥ Orange to lug 30 of card socket DH (S-2),
{4 Black to lug 16 of card socket DK (5-2).
(/) Refer to Part A of Detail 13-5A and cut 1/4" from the ! '

wide end of the black insulator as shown, Discard the '
RV T piece.

{  Again refer to Part A of the Detail and cut 1/2" from
the small end of the black insulator as shown. Discard I

the 1/2" piece,
( '/Locate the twisted pair of large black stranded wires

coming from grommet BD in the master circuit board,
Then remove an additional 1/4" of insulation from the
end of each wire.

"1’\)) Refer to Plctorial 13-5 and slide the black insulator

onto the large black wires from grommet BD as
shown, Be sure the large end of the insulator is toward -
the ends of the wires.




Page 113

(sﬂ Squeeze the bare ends of the wires with a pair of pliers

Y

{

)

W)

o]

“i/e

until the wires are flattened slightly,

Twist lugs 2 and 5 of switch CN 90 degrees as shown,

insert the bare end of one of the large biack wires
through ug 2 10 lug 6 of switch CN, Bend the wire as
shown at lug 5. Be sure the insulation of this wire is
close to lug 2. Solder Jugs 2 and 5,

Refer to Part B of Detail 13-6A and insert the bare
end of the remaining large black wire through lug 3 to
lug 6 of switch CN. Bend the wire as shown at lug 6 to
make a mechanically secure connection. Be sure the
insulation of this wire is close to lug 3. Solder lugs 3
and 6,

Form the large black wires at lugs 2 and 3 of switch
CN straight toward the rear of the switch.

Detail 13-bA

B o

(INCHES) 2 3
o) ogn 7ie | |
T
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/ .
(v Refer to Part B of Detail 13-5A and slide the biack

insulator forward and onto the rear of the switch.
Then work the insulator forward, first one side then
the other, until the exposed wires and lugs are
completely covered and the insulator is over the
switch as far as it will go,

||||I|\I|lll| T T

o]

5

| .
1 iCM) 2 3 4 [ [ 7 B




Page 114

[T

G
<

Dg
o

D4 Dz
o O =1

o O o O o o O O -2

= AT IT

MASTER
CIRCUIT
BOARD

PICTORIAL 13-6

FRONT PANEL
- ASSEMBLY

SOCKET

CARD H

HOLE IN ROW 3 OF MASTER

/

Card Socket Wiring LUG OF CARD
. CIRCUIT BOARD SOCKET DK
Refer to Pictorial 13-6 for the following steps. ]
: B4 (S-1) 12 (5-1)
{ ﬁ Prepare twelve 11" lengths of small black stranded
wire, : : B, (8-1) 11 (S1)
: B, (S-1) 10 (§+1) ¢
NOTE: When installing these wires in the following steps, §
solder one end of each wire to the side of the master circuit Cy (S1) 9 (5-1) g
board the integrated circuits are mounted on. The other ;
ends will be connected to card socket DK. ) Cs {51) 8 (8-1)
() C, (S-1) 7 (8-1)
Install these twelve small black wires in the following steps;
. ) C; {51 6 (5-1) ;
HOLE IN ROW 3 OF MASTER  LUG OF CARD i
CIRCUIT BOARD SOCKET DK ) Dy (8-1) 5 (S81) '
Ay (8-1) 14 (81) } Dy {8-1) 4 (51)
Bg (5-1) 13 (51} ) B, (8-1) 3 {581}
O vow o8 1 (INCHES) 2 3 4 4] 6 7
lopyseyemrel 0 | T | DR [T R R S SV S
6““"!"“”1! (CIM) 2 ‘ :Ia l AI\ i !Ii & ’ !r I lla : f ‘ ‘IID 1|1 ' 112 o 13. 1T-I ' 1|5 ‘ 1Ia ' 1r'n' j
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MASTER
CIRCUIY
BOARD

/

i/

/CARD SOCKET

) Clip off the excess lead lengths from the master circuit
board, Be sure that none of the bare ends of the card

socket wires are touching each other,

Refer to Pictorial 13-7 for the following steps.

(

Prepare twelve 11° lengths of the small orange

stranded wire,

NOTE: When installing these wires in the following steps,
solder one end of each wire to the side of the master circuit
board the integrated circuits are mounted on. The other

ends will be connected to card socket DH.

Instal! these twelve small orange wires in the following steps:

HOLE iN ROW 2 OF MASTER LUG OF CARD
CIRCUIT BOARD SOCKET DH
Ay {5-1) 14 (8-1)
) Bg (S-1) 13 (8-}
) B, (S-1) 12 (8-1)

PICTORIAL 13-7 __| assemsLly

R i

FRONT PANEL ~

- 7
HOLE IN ROW 2 OF MASTER  LUG OF CARD
N, CIRCUIT BOARD SOCKET DH

{ B, (S-1) 11 (5-1)
( _ B, {&-1) 10 (S-1)
( Cy (S1) 8 (51)
Cs (&-1) 8 (5-1)

C, (S-1) 7 {8-1)

C, {51) 6 {S-1)

Dg (S-1) B (S-1)

Dy (1) 4 (81}

D, (&1} 3(51)

touching each other.

Cut off the excess lead lengths from the master circuit
board. Be sure that none of the card socket wires are
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MASTER
CIRCULT
BOARD

CARD SOCKET

Refer to Pictorial 13-8 for the following steps.

(/ Prepare twetve 11’ lengths of the small blue stranded

FRONT PANEL
ASSEMBLY

PICTORIAL 13-8 7

NOTE: When installing these wires in the following steps,
soider one end of each wire to the side of the master circuit
board the integrated circuits are mounted on. The other
ends will be connected 1o card socket DJ.

wire,
O W o 3y 1 {INCHES) 2 4 =3 6 7
{ e a/ejbe 7in] | R R | | | A |1 N
lll |ALAANI T I T | T I 'i T T 'I L} I T l T [ L T I T T I | 1
o] -} 1 (CMm) 2 a A .3 ] 7 B -] b il 11 12 18 14 16 16 17

Ay S el oA D i o R o s ¢ G el

a0 e
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Install these twelve small blue wires in the following steps:

A e TS

HOLE {N ROW 1 OF MASTER LUG OF CARD

CIRCUIT BOARD SOCKET DJ
A (s} 14 (S-1)
Bg (5-1) 13 (S-1)
By (5-1) 12 {S-1)
B, (S-1) 11 {81}
By (5-1) 10 ($-1)
Cg (S-1) 9 (S1)
C, (S-1) 8 (5-1)
C, (81} 7 (81)
C, (81} 6 (S-1)
Dg (S-1) 5 {S-1)
D, (s-%) | 4 (S-1)
D, (5-1) 3({81)

Cut off the excess lead lengths from the master circuit
board. Be sure that none of the card socket wires are
.touching each other.

(¢} Refer to Part A of Detail 13-8A and position the wire
tie around the black, orange, and blue wires-coming
from the card sockets. Then carefully pull the wire tie
until it is tight around the wires as shown in Part B of
the Detail. Cut off the excess length of the wire tie.
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’/

6-32 x 3/8"
SCREW

AC

SHIELD
;\\ 6-32 NUT 3
| y

#6x1/4"
SHEET METAL
SCREW

PICTORIAL 14-1

Refer to Pictorial 14-1 for the following steps.

A »/ Mount the right side to the chassis as shown with
/'seven #6 x 1/4" sheet metal screws.
()

Use 6-32 x 3/8' hardware and mount the right side to
the master circuit board, Be careful not to break off
any of the wires connected 1o the card sockets.

Refer to Pictorial 14-2 for the following steps.

(/)/Refer to Detail 14-2A and install the twenty-one
buttons on the front panel switches. Install each
button by setting it on the switch shaft and then
pressing it firmly onto the switch. Securely hold the
front subpanel while instaliing the buttons.

{VI/Temporarily loosen the hardware holding 3-switch
assembly CK to the front subpanel.

(‘/Simitarly loosen the hardware holding 5-switch
assembly CL to the front subpanel.

(v)/ Loosen the hardware holding power switch CN to the
front subpanel.

(J,) Locate the trim panel and position it on a soft cloth
under the front panel assembly as shown.

{ Place a #8 flat washer on each mounting post of the
trim panel as shown. The holes in the fiat washers
should be lined up with the holes in the mounting
posts.

(J }s Center the trim panel in the front panel assembly. Be
sure the holes in the trim panel, #8 flat washers, and
front panel assembly are lined up, Then mount the
trim panhel to the front panel assembly with 6-32 x
1/4° screws, NOTE: Do not overtighten the screws.

{{} Position 3-switch assembly CK so the buttons are
centered in the trim panel; then remove the trim panel
and tighten the hardware holding the assembly.

) Again center the trim panel and position B-switch
assembly CL so the buttons are centered in the trim
panel. Then remove the trirh panel and tighten the
hardware holding the assemply.

{1} Now center the trim panel and position Power switch

CN so its button is centered in the trim panel. Then
remove the trim panel and tighten the hardware
holding the switch,
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FRONT PANEL
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Detail 14-2A
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Refer to Pictorial 14-3 for the following steps.

(V/Peei away the backing paper and install the top rail
label on the top rail as shown in the Pictoria!. Be sure
the label is positioned se it can be read from the front
of the Tuner. '

{ /Carefully fold the front panel assembly up 1o the
chassis, NOTE: Position the wire harness, card socket
wires, and Power switch wites so they will not.get
pinched, Then carefully fit the front panel assembly
onto the chassis, The front panel assembly will
temporarily be In this position to complete the
remaining steps.

NOTE: The door can be opened and closed by fightly
pressing on one of the corners. In one position the door is
flush with the front panel, and in the other position the
door is open slightly so it can be grasped for opening.

(U/ Rotate the Auto-Sweep Speed control, Noise Squeich
gontrol, and the AGC Squelch control fully
counterclockwise.

(/} Use the small allen wrench to start 4-40 x 1/8°
setscrews in the round knobs.

NOTE: It will be easier to instali the round knobs in the
following steps if the setscrews are tightened to a point
where the knob can just be slipped on the control shaft.

Then tighten the setscrew,
/

( Z) Install 2 round knob on each of the controls. Position
the pointer of each knob as shown in the Pictorial,

( /) Carefully remove the front panel assembly from the
chassis. Position the assembly face up in front of the
chassis.

NOTE: The remaining parts and hardware will be used
during the “Test and Adjustments’ and “Final Assembly’’
sections of the Manual.

This comptetes the Step-by-Step Assembly section of the
Manual, Carefuliy inspect the Tuner and all circuit boards
for loose or unsoldered wires, and cold solder connections.
Remove any wire clippings or solder splashes that may be
lodged in the wiring. Then proceed with the “Tests and
Adjustments’’ section of the Manual.
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! PRELOAD PWR,
MPX DEMOD IF TUNER-PLL PROG. DIV, DEGODER PROGRAMMER SUPPLY
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\
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Figure 1-1



TESTS AND ADJUSTMENTS

The purpose of this section of the Manual is to make sure
your Turier will operate properly and that it will not be
damaged as a result of a wiring error or some other
difficulty. For example, a transistor couid be destroyed
instantly by a short circuit that causes excessive current. If
you do not obtain the correct meter reading in any of the
following steps, refer to the “’In Case of Difficulty” section,
Page 159.

The “In Case of Difficulty” section is divided into the five
parts listed below. Each section contains a different type of

information to help you. After you locate and repair the
difficuity, return to this section and complete the rest of the
steps.

The “In Case of Difficulty’’ contains:

Visual Checks,
Troubleshooting Chart,
Bench Testing,
Checking Components,
Test Charts,

TESTS

NOTE: None of the plugin circuit boards should be
installed at this time.

Refer to Figure 1-1 (fold-out from Page 122) for the
following steps.

{ ‘4/ Position the front panel assembly and chassis as shown

/ 50 you can watch the meter and operate the switches.

and place the
SIGNAL

{ ) Open the front panel door
SIGNAL-MULTIPATH switeh in the
position,

TEST METER AND SECONDARY
VOLTAGE CIRCUITS

{4 Locate the METER and RANGE switches, which are

on the component side of the master ¢ircuit board, as'

shown in inset drawing #1.

{£1  Set the METER switch to the TEST position.

{/Set the RANGE switch to the OHMS position,

FEIRATEIREITS®

{ r)/Remove the test leads from their cable clamp.

NQTE: The Tuner was wired to operate from either a 120
Vac or 240 Vac power source. In the following steps,

“connect the Tuner to the ac power source for which it has

been wired.

{ ‘L-)/ Plug the power cord into an ac power source.

{ ..4)/ Press the front panel POWER ON button to the ON
(in}) position. The meter shouid light up and indicate
zero, and the MHz and power lamps should light. If
the meter does not light up or indicate zero, press the
POWER ON bution to the off {out] position
immediately and refer to the “In Case of Difficulty’
section on Page 168,

( 4 Connect the red and black test {eads together. The
meater should read as shown,

b

N
o \\\%

S

123
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( ")/ Disconnect the red and black test leads, Then connect
the black test lead to the chassis,

(  Set the RANGE switch to the 5O Vd position.
(\A Refer to Figure 1-1 and connect the red test lead to

lug 3 of the terminal strip shown in inset drawing #2.
The meter should read the following.

RN
o'V///, "5
()
[

/

f]

{;/) Disconnect the test leads.

POWER SUPPLY CIRCUIT BOARD

If you do not get the correct meter reading in one of these
“Power Supply Circuit Board" steps, refer to the “Trouble
Reference. . ." column. This will refer you to a particular
step {or two) in Test Chart 1 on Page 170. This Test Chart
step will list several possible causes for your difficulty. {But

for tests on other circuit boards, refer to the general “In
Case of Difficulty"” instructions on Page 159.)

(«) Refer to Figure 1-2 and install the unused circuit
board connector on the power supply circuit board.

( 4 Set the RANGE switch to OHMS and perform the
tests in the following chart.

NOTE: The circuit board connector pins line up with the
lattering on the edge of the circuit board. When performing
the following tests, be sure the test leads are connected to
test pins that line up with the indicated lettering.

Hold the test leads on the indicated test pin until a stable
meter reading is obtained. in some tests, the meter may
initially deflect fully up scale or fully down scale and change
to a stable reading. The final stabiiized reading is shown for
each test.

When you perform each test, look at the sample meter

shown in the “Meter Should Read” column. Your meter
reading should be within the shaded area.

CONNECT BLACK CONNECT RED METER SHOULD TROUBLE
TEST LEAD TO: TEST LEAD TO: READ REFERENCE ON
TEST CHART 1
Heat sink for Q101, Transistor mounting \//é’/ oy s Step A
screw on Q101. //2
7
Heat sink for Q104 Transistor mounting Step B.
screw on Q104
Transistor mounting g Yy,
Heat sink serew on (0108, "a,’ Step C.
for Q108, 0109,
Transistor mounting
screw on 0108,
GND pin at L
+8V IN pin either end of % T Step D.
2,
: cireuit board “,
" comnector.
R
+5V OUT pin o' § 5 Step E.
N
N
+15Y DUT pin. ot § g Step F.
N
N
RESET pin GND pin, & v, Step G,
%, 3
+18V INPUT pin. GND pin. K7 Step H.
. : V1 '
+30V OUTPUT pin, GND pin. o %5 Step .
AC INPUT pin. v Step J.
- %’//l\ I 5
AC INPUT pin. “ Step K,
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HEAT §

( /) Press the POWER ON button to the off {out} position.

{ Set the RANGE switch to the 50V dc {center)
position.

l.-I'EAT SINK

HEAT S1NK

Figure 1-2

#6 x 1/4"
SHEET METAL

SCREW

POWER SUPPLY
-4) "7 CIRCUIT BOARD

()

Figure 1-3

(M/Refer to Figure 1-3 and install the power supply
circuit board in the cireuit board connector on the

master circuit board.

{u/Again refer to the figure and mount the power supply
cireuit board to the right side of the chassis with four

#6 x 1/4" sheet metal screws,

{ ‘Aess the front panel POWER ON button to the ON
{in) position. The one {1) and the decimal point

should now light.

{ Remove the circuit board connector that was installed { J/Refer to Figure 1-1 (fold-out from Page 122} for test
locations and make the measurements in the following

on the power supply circuit board,

chart.

CONNECT BLACK.
TEST LEAD TO:

CONNECT BED
TEST LEAD TO:

METER SHOULD TROUBLE
READ: REFERENCE ON
TEST CHART 1

Chassis

%

+30V o .%' 5 Step L.
v
Vs !

+18V o ‘//"/’/% "5 Step M.
L
&

+H15V ° /f?g Step N.




[ ) Setthe RANGE switch to the 15V dc position.

CONNECT BLACK CONNECT RED METER SHOULD TROUBLE
TEST LEAD TO: TEST LEAD TO: READ: REFERENCE ON
TEST CHART 1
. + P
Chassis gv . \ég' = Step Q.
%
+8V o ! ’___z___és Step P.

{ )V/Disconnect the black test lead from the chassis.

TUNER-PLL

{ J{ Disconnect the red test lead.
{ /Set the RANGE switch to the OHMS position,

{ 4 Locate a piece of hookup wire that is two inches long
or longer. Remove 1/4' of insulation from each end.

{ V/ Refer to Figure 1-4 and hold one end of this wire’
against the metal part of the support rail. Then touch
the other end of the wire to the UNLOCK LIGHT
connection on the master circuit board. The
UNLOCKED light on the front panel assembly should
light up. !f it does not light, check the connections to
the unlocked light, and the lamp itself.

{ '/ Press the red L/T (light/test) pushbutton switch
behind the front panel door. The readout shouid be
188.8 MHz.

PROGRAMMER CIRCUIT BOARD

i (/) Install the circuit board connector on the programmer
circuit board.

{ \j Make the measurements in the following chart, If any
of your meter readings are incorrect, refer to the ““In
Case of Difficulty’’ section on Page 159.

o} Y % a1 (INCHES) 2 3
oy seyepsy ] 4 0
[LALBLLAAD] T T 7 ] T T T T T T T T T
O B 1 (CMmy 2 3 4 5 [} 7
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IECT BLACK RED | METER SHOULD . | /
TESTLEADTOr | TESTLEADTG: | READ. — %@W///////////////é%f
A NS
+BY GND pin 0 ‘//////// s \ )//é
RST ° \é%* .
so o 7 S
e e 4
. atime. 2

¢

(j } Disconnect the red and black test eads.

(/) Press the POWER ON button to the off (out) position.

{ /) Remove the circuit board connector that was instatled
- on the programmer circiit board, '

{ L]/ Refer to Figure 1-5 and install the programmer circuit
board. Then install the two plugs as shown,

NOTE: If you do not obtain the desired results in the
following steps, refer to *“Test Chart 11,” Keyboard Circuit,
on Page 183, and then to "Test Chart 2,” Programmer and
Data Multiplex Circuit, on Page 172.

( /{ Press the POWER ON button to the ON (in} position,

{ I?/Press the KEYBOARD button to the on {in) position.

{ D)/Push the RESET button. The readout should read
00.1 MHz,

{ /Hold in the number 3 button, and then press and
release the RESET button. The readout shouid be
133.3 MHz, Release the number 3 button.

{ VJ/ Hold in the number 6 button, and then press and
release the RESET. button, The readout should be
66.7 MHz. Reiease the number 6 button.

Figure 1-5 -

(\/f Hold in the number 9 button, and then press and
release the RESET button. The readout should be
199.8 MHz, Release the number 8 button.

{ % Press the RESET button. The readout should be 00,1
MHz.

(‘vf Press the number T button four times. The readout
should be 111.1 MHz, Then press the RESET button,

{ v)/ in the same manner as the number 1 button, press the
remaining odd numbered buttons and the RESET
button. The readout should be 33.3, 55.5, etc.

(/In the same manner as before, press the sven
numbered buttons  {except zero} and the RESET
button. Note that the number to the right of the
decimal point automatically changes to the next
highest odd number, The readout should be 22.3,
44 5, ete,

{ L)/Press the AUTO-SWEEP button to the ON (in)
position. The readout should read 107. blank MHz,
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PRELOAD DECODER CIRCUIT BOARD

{ ) Install the circuit board connector on the preload

decoder circuit board.

{ } Make the measurements in the following chart. Be sure
the RANGE switch is in the OHMS position. Hf any of
your meter readings are incorrect, refer to the “In
Case of Difficulty’’ section.

CONNECT BLACK
TEST LEAD TO:

CONNECT RED
TEST LEAD TO:

METER SHOULD
READ:

Pin for A1

Pin for 45V

The remaining

GND pin.

o ] I i 5
pinsone ata '},{/
. 7,
time, %

(- Press the POWER ON button to the off {out) position.

( / Remove the circuit board connector that was installed

on the preload decoder circuit board.

{/) Refer to Figure 1-6 and install the preload decoder

circuit board.

(i Set the RANGE switch to the 15 Vde position.
( «f Press the POWER ON button to the on {in) position.

{ ‘/) Press the KEYBOARD button to the ON {in} position

=)

UL
SN

?;

AL LT

v

_
.

Figure 1-6

{ v)/ Program 89.3 MHz by first pushing the 8 button then
the © button then the 3 button. The readout shouid
indicate 89,3 and the REPROGRAM light should go

out.

(TJ) Refer to Figure -1 for test point locations and make
the measurements in the following chart at or near the
Preload Decoder location on the master circuit board,

and then press the RESET button. The REPROGRAM
light should come on and the readout should be 00.1

MHz,

The readout should still be 89.3 MHz. If any of your
meter readings are incorrect, refer to “Test Chart 12,”
Preload Decoder Circuit, on Page 186.

CONNECT BLACK .

TEST LEAD TO:

CONNECT REBR

TEST LEAD TO:

METER SHOULD
READ:

Chassis

RE-PGM

BO W//> Vol / 5
b,

Ay

> o% b

D, i
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Refer to Figure 1-1 for test point locations and make
the measurements in the following chart at the
PROGRAMMER location on the master circuit board.
The readout should still be 89.3 MHz, If any of your
meter readings are incorrect, refer to *"Test Chart 12,
Preload Decoder Circuit, on Page 186,

o+

{ -/Hefer to Figure 1-1 for test point locations and make
the measurements in the following chart at the REF
0OSC, PROG DIV, PULSE GEN location on the master
circuit board. The readout should still be 89.3 MHz. if
any of your meter readings are incorrect, refer to
“Test Chart 12,” Preload Decoder Circuit, on Page
186.

CONNECT BLACK

TEST LEAD TO:

CONNECT RED
TEST LEAD TO:

METER SHOULD
READ:

Chassis

D,
4 ! i i
D K
] ,
1 !
< o %,4 ‘5
C2 ] ]
4 I
&
,4?1 '
0% "y
Cg 4/’/'
By
§ i
¢, Tk
B,
2
+5V o' g ‘s
Z

CONNECT BLACK

CONNECT RED

METER SHOULD

TEST LEAD T TEST LEAD TO: ‘READ:
\ AL
Chassis PD, /////ﬁ 5
/f"
PDz ;% (B
o7 's
PD, %,
4, s
PDyg 47//%
s b,
PC, o//Z’///// 5
%,
Vbt
PC, 4, s
&
PC, o'% T
PC P i
' ‘@/,), fi
?l !
7 i
PB, o 4‘,}/,/ 5
[
P, '6"/,,‘4 ‘s
\ fé;/‘ '
+5Y ° é o8
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GENERATOR-DIVIDER-OSCILLATOR CIRCUIT
BOARD {GEN-DIV-0SC}

(J Disconnect the red and black test leads.

( 7{ Set the RANGE switch to the OHMS pasition,

("'/) Install the circuit board connector the

generator-divider-oscillator circuit board,

on

{ } Make the measurements in the following chart.

oy
X “ " A

i

e B T i

CONNECT BLACK
TEST LEAD TC:

CONNECT RED
TEST LEAD TO:

METER SHOULD
READ:

L
\\\\\\\\\\\\\\\\\\\

|

+BV GND pin.

o l‘\\\\\\\\\\‘s

+BV (SW)

The remaining

pins-one at a ":/ff,//‘ oy
time {except %, .
GND). Flgure 1-7
{14 Press the AUTO-SWEEP button to the ON '{in)
(4 Press the POWER ON button to the off {out) position. - position. The readout should start at 107.9 MHz and
‘ count down by odd numbers (9, 7, 5, 3, 1, 8, etc.) to
{ ‘/ Remove the circuit board connector that was installed 88.1 tl\gHz; ther.n it should reset to 107.9 MHz and
on the generator-divider-oscillator circuit board. gount down again. : .
{ s Rotate the AUTO-SWEEP SPEED contro!; this should

(»/) Refer to Figure 1.7 and the

generator-divider-oscillator circuit board.

install

{ U/ Press the POWER ON button te the ON (in} position.
The RE-PROGRAM light should ight,

NOTE: If in the next step the readout should fail to count
down, refer to "“Test Chart 6,” Auto-Sweep Pulse Generator
circuit, on Page 178,

If the readout fails to count down in the proper seguence,
fails to return to 107.9 after reaching 88.1, or the
RE-PROGRAM light comes on, refer to the last half of
“Test Chart 2, Programmer and Data Multiplex circuits,
begirining on Page 172.

vary the sweep rate.

(o

Press the RESET button. Each time you press this
button, the readout should go 1o 107. blank MHz and
count down again,

( »’)/ Press the KEYBOARD button to the ON (in} position.

TUNER/PHASE-LOCK-LOOP CIRCUIT BOARD
{TUNER-PLL)

(M Set the RANGE switch to the OHMS position.

{ d Remove the extender cable from the circuit board
cable.

Install the circuit board connector on the tuner
phase-lock-loop circuit board.

g
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CONNECT BLACK
TEST LEAD TO:

CONNECT RED
TEST LEAD TO:

METER SHOULD
READ:

TUNER AGC pin.
SQUELCH gin.
VGO pin.

UNLOCK LIGHT
pin.

INPUT X pin

INPUT ¥ pin

GND pin.

LI 1l

5

%,

%
“,
A

+BV pin

SN

+1BV pin

g

A}
0
Pz |

+30V pin

AR i
% 5

%,
%,
“,

( ¥ Make the measurements in the above chart.

{ /Press the POWER ON button to the off {out) position.

.

{ ) Remove the circuit board connector that was instalied

on the tuner/phase-lock-loop circuit board.

\

e RED
\ NTEST
LEAD
REF, DscC.
IF TUNER~PLL PROG. DIV,
PULSE GEN.
Figure 1-8

(V/{ Temporarity install the tuner/phase-lock-loop circuit

board.

NOTE: If any of the following test conditions are not met,
refer to Test Charts 7, 8, 9, and 10, on Pages 180 through

182,

( VY Press the POWER ON button to the ON {in} position,

(l/{ Press the KEYBOARD button to the ON ({in}

pasition.

f

{ } Use the keyboard and program in 96.9 MHz. The
RE-PROGRAM light should go out.

{ +} Set the RANGE switch in the 15 Vdc position and
make the following measurements on the master
circuit board at the Tuner-PLL iocation.

CONNECT BLACK CONNECT RED METER SHOULD
TEST LEAD TO: TEST LEAD TO: READ:
Chassis VGO OUT g{//}/ Yy
\ /4‘
Vs l".’
\ ] ot
| ~UNLOGCK LiGHT ot B
L= |
oy
INPUT X 0% s
INPUT Y u’/¢/ Py
J

{ } Disconnect the red test lead.

{~J Rotate the AUTO-SWEEP SPEED control (behind the
front panel door} fully counterciockwise.

(y{ Refer to Figure 1-8 and connect the red test lead to
the tuner test point. Be sure the test lead does not
touch any of the surrounding circuit board foil, The
black test lead should still be connected to the chassis.

( Y Press the AUTO-SWEEP button to the ON (in)
‘position. The meter indication will be near full scale
and then move downward in small distinet moves as
the readout sweeps down toward 88.1 MHz. When the
readout cycles back to 107.9 MHz, the meter
indication will again be near full scaie.

( :')/ Press the POWER ON button to the off (out) position.

{ '“)/Disconnect the red and black test leads.

{ ‘1/ Press the POWER ON button to the ON (in) position.

( Y Press the PREPROGRAM button and one of the A, B,
or C buttons to the ON {in) position. NOTE: No
program card should be installed, The readout should
read 1 — blank — btank — blank MHz. The
RE-PROGRAM light and the UNLOCKED light
shouid be on.

( 7} Press the AUTO-SWEEP button to the ON {in)
position. The RE-PROGRAM light should go out and
the UNLOCKED light may flicker on and off as the
readout counts down.
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i-F CIRCUIT BOARD

{ */) Install the circuit board connector on
the i-f circuit board.

{ U Set the RANGE switch in the OHMS
position,

{ ¥} Make the measurements in the chart to
the right of this step.

(‘/ } Remove circuit board connector that
was installed on the i-f circuit board.

{ ‘/) Temporarily set the I-F circuit board
aside until it is needed for installation.

MULTIPLEX CIRCUIT BOARD
{MPX-DEMOD) '

{ } Install the circuit board connecfor on
the multiplex circuit board,

{ ) Make the measurements in the chart
that begins to the right of this step.

CONNECT BLACK
TEST LEAD TO:

CONNECT RED
TEST LEAD TGC:

METER SHOULD
READ:

SIGNAL METER
pin

SQ CONT pin

TUNER AGC

SCOPE VERT pin.

GND pin

MULTIPATH pin, o b
. 622} ‘s
+0V SWP pin, %
\ ‘%1
. o] / 5
+15V pin. 'g
COMPOSITE pin. o "'//é b
%
2,
T ‘
CONNECT BLACK CONNECT RED METER SHOULD
TEST LEAD TO: TEST LEAD TO: READ:
GND pin COMP pin. L,
cfp,/// 5
ST ONLY 1 pin. z

ST LT 1 pin.
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CONNECT BLACK CONNECT RED METER SHOULD
TEST LEAD TO: TEST LEAD TO: READ:
GND pin REPROG 8Q pin 6//,’\ I 5
f,n'/‘,f
1,
+16V pin. o " "’% s
. 7
==
AGC CONT pin. oZ s
AGC LEVEL pin, %’g\ v, s
+bV pin, .
SQ OVRID pin.
STOP SW pin. oY1
%
7
ST ONLY 2 pin.
VR
SQ DEFEAT pin. 0&////,/ "
/,',’
+METER pin.
8’,{'\ Vo / s
SMTR‘wLpin %,
HMETEm\ o ! ':._'-;:—_—.5
—
~
ST LT CONT pin. 0'4{/@' t
7,
R CHAN pin,
Zn Uy
,:? 5
=y L CHAN pin. %,

{j)‘ Remove the circuit board connector that was installed { L‘/ Rerove the tuner/phase-lock-loop circuit board that
' on the multiplex circuit board. was installed earfier. The tuner/phase-lock-loop, I-f,
and multiplex circuit boards will be installed during

{ ¥} Press the POWER ON button to the off {out) position. the following *'Adjustments.”
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ADJUSTMENTS

4-40 x 1/4"
SCREW

s

24-FIN
CONNECTOR

CIRCUIT

Figure 19

efer to the inset drawing on Figure 1-9 and bend
ach pin on the circuit board connector as shown.

Mount the circuit board connector on the extender
circuit board with 4-40 x 1/4" hardware as shown in
Figure 1-0, :

Solder each pin of the circuit board connector to the
extender circuit board.

Refer to Figure 1-10 and install the extender circuit
board in the tuner/phase-lock-loop circuit board
tocation.

)

/|
R\\\X\

EXTENDER
CIRCUIT BOARD

Figure 1-10

| / Be sure the POWER ON button is in the off (out)
position.

(’v/ Refer to Figure 1411 (fold-o'ut from Page 135} and
install the i-f cirguit board and the multiplex circuit

. board.
(,j) Refer to | Figure 1-12 and install  the
tuner/phase- n\ck-loop circuit board on the extender

cireuit board, Twist your antenna leads around the
push-on  connectors on the leads of ‘the
tuner/phase-tock-loop circuit board as shown. Do not
disconnect the antenna leads until instructed to do so.

Connect the extender cable from the
tuner/phase-lock-loop board to the phono socket on
the i-f circuit board,
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Cen @
- )
' NER/PHASE- ).
LOCK Loop
CIRCUIT BOARD

CAUTION:
DO NOT TURN
OR ATTEMPT

PHOND
SOCKET

%y//
NDER
// mf?ﬂEn BOARD

Figure 1-12

(i3]

(/} Press the POWEFi ON button to the ON (in) position,

Press the SQUELCH DEFEAT button to the ON (in}
position,

{7}

() Set the METER switch in the NORM (normal)

position.
(// Be sure the AGC SQUELCH control is
counterclockwise.

fully

{ Press the AUTO-SWEEP button to the ON (in)
position,

("(Rotate the AUTO-SWEEP SPEED control fully
counterciockwise,

( H»/ Note the frequency of any station that gives a steady
meter indication of between 3 and 4, it may be
necessary to press the RESET button so the frequency
and meter indication can be double checked.

("{ Press the KEYBOARD button and then program in
the station frequency that gave the 3 to 4 meter
indication,

CAUTION: Do not attempt to turn or adjust the tuner
except as specified in the following steps. All adjustments,
except those specified, are extremely critical and require
sophisticated equipment and an intimate knowledge of
alignment.

{ va/ Put a piece of tape around the tuning tool as shown in
Detail 1-12A. This “flag” will show how far you have 7
rotated the tuning tool.

FLAG
LONG ENR \"""]
- Detail 1-12A

( ¥ Use the tuning tool to rotate the slug at TP1 (not
more than 1/4 turn) for a maximum meter reading.

(1/)/ Rotate the slug at TP2 (not more than 1/4 turn) for a
maximum meter reading,

( Vf Repeat the two previous steps until there is no further
improvement,

)} Press the POWER ON button to the off {out) position,

Remove the tuner/phase-iock-loop circuit board from
the extender circuit board.

Remove the extender circuit hoard and reinstall the
tuner/phase-lock-loop circuit board in the proper
location.

{ ) Remove the i-f gircuit board and install the extender
circuit board in the i-f circuit board location.
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—

PHONO
S5QCKET

CIRCUIT BOARD

| -f

)
)

)

EXTENDER
CIRCUIT BOARD

Figure 1-13

Refer to Figure 1-13 and install the i-f circuit board on
the extender circuit board.

Locate the two audio cables supplied with the Digital
Tuner.

Plug one end of one cable into the Tuner Outputs R
{right) phono socket and the other end into the tuner
input of your amplifier.

Plug one end of the remaining audio cable into the
Tuner Outputs L (left} phono socket and the other
end into the tuner input of your amplifier.

Turn on your amplifier system and adjust it so the
audio signal from the Digital Tuner can be heard in the
foliowing steps.

Press the POWER ON button to the QN (in} position.
Make sure the SQUELCH DEFEAT button and the
KEYROARD button are in the ON (in) position.

Program in the frequency of a local fm station by
pressing the numbered buttons on the keyboard that
correspond o the frequency,

()

()
()
()

(1}

{)

()

()

Press the SOUELCH DEFEAT button to the off {out)
pasition. The sound may go off, )

Use the tuning tool to adjust LB02Z very slowly in

- gither direction until the sound comes on again, Then,

if you keep turning the tool in the same direction, the
sound will go off again. Adjust L602 to the center of
this “sound on’’ range.

Press the POWER ON button to the off {out) position.
Remove the i-f circuit board from the extender hoard.

Remove the extender board and reinstall the i-f circuit
board in the proper location.

Unplug the extender cable from the i-f circuit board
and the i-f cable, Then plug the i-f cable from the
tuner-PLL circuit board into the phono soabet on the
i-f circuit board,

Press the POWER ON button to the ON {in) position.

Use the keyboard to program in a station broadcasting
in stereo. NOTE: The STEREOQ light may come on.

\ | 1

lll ‘
l W TUNING TOOL I

/

P T T AT T e

/

PLL/MULTIPLEX
CIRCUIT BOARD

-
1|

N o] e
\\ M@\_;QJ% CONTROL
lﬂ J‘,\=
Figure 1-14

Refer to Figure 1-14 and adjust 5000 ohm control
R706 {Sep Adj) very slowly in either direction until
the STEREQ light comes on. Then, if you keep
turning the control in the same direction, the light w
go out. Adjust control R706 to the center of t
“light on’" range,

Press the POWER ON button to the off (out) posit!
Then disconnect the antenna lead.

This completes the “Test and Adjustments.” Proceed t
“Final Assembly"” section,
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FINAL ASSEMBLY

o
REF, O6C

MFK  BEWDD * TUHERFLL #ROG. DIV .

PULSE _QEN,

#6 x 3/8"
BLACK
FLAT HEAD

SCREW
—

wre e o e
WYRGIRD  WWEL  PRDORAR  DSFNA BT owth oue

Gimp  (WEH (i ) ()
1 3 5 LR (2 . ] c
[l (Twsady (T} L] Jiami] L [ G (i TG =] (=]
2 4 6 [oN] (F:9

FLAT HEAD

SCREW
Dol SHATHKIT el i i 43 Vi L
PICTORIAL 15-1
ictorial 15-1 for the following steps. { } Carefully fold the front panel assembly up to the
. . chassis. NOTE: Position the wire harness, card socket
NOTE: The parts used for this assembly section were ieft wires, and Power switch wires so they will not get
over from the Front Panel” assembly section, . pinched. Then carefully fit the front panel assembly

onto the chassis.

{ } Setthe METER switch to the NORM position.
{ )} Use #6 x 3/B" black flat head screws at EA, EB, EC,

( ) Setthe RANGE switch to the 50 V position. and ED to mount the front panel assembly to the
: chassis, NOTE: Be carefui that no wires were pinched
{ )} Replace the test lead wires in their clamp. between the sheet metal,

137
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Refer to Pictorial 15-2 (fold-out from Page 141) for the { ) "Carefully peel away the backing paper from the blue
following steps, NOTE: In the following step, position the and white identification label. Then refer to Detail
bive and white identification label over the line voltage box 15-2A and press the label onto the chassis over the line
which does hot apply, voltage box (“Wired for 120 Vae," or, “Wired for 240

Vac”) that represents the way you did not wire this
kit. Be sure to refer to the numbers on this label in
4 any comimunications you have with the Heath

) Company about this kit,

{ ) Locate the Certification label and sign and date it,
: Then remove the backing paper and press the {abel 10
OR . the rear panel in a convenient location.

T ( ) Cutoff two 2" lengths of the flat braid.
®|@! l@w l@l@ _

( ) Refer to Detail 15-2B and solder a #6 solder lug onto
beth ends of each length of braid.

HEATH COMPANY
WIRED FOR MOBDEL AJ-1510 ' WIRED FOR . .
120 VAC 120/240 YAC  S0/8D Mx 240 VAC Refer to Detail 15-2C for the following steps.

50 WATTS

{ )} Use a 632 x 1/4" serew to mount one end of a
- . prepared braid st FB on the tuner on the
Detail 15-2A funer/phase-lock-loop circuit board, Fasten the other
o ' end of the braid to the rf shield at FC with a 6:32 x
1/4* screw and a 8-32 nut.

{ } Mount one end of the ref‘naining braid to the tuner at
FD with a 6-32 x 1/4" screw. The other end of the
braid will be installed later.

0w o1 3, 1 (INCHES) 2 3 4 - 5 & 7
18 B/B )| B/B ., T/B

|n|r]xlwrﬁ— I L [I 1 ‘] o L JTI e ety | T! JI_'. Ji _'i & L |i1 | 'l[ | |I J' ) 'J 1 i | Ii ul < | L I] o ‘T"‘r j

o s eV 2 3 4 5 ] 7 8 L] 40 11 12 a3 14 15 6 17
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2" LENGTH of
FLAT BRAID

Detail 15-2B

#6 SOLDER

00000

2%

0

i __6-32 x 1/4"

SCREW
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Detai! 15-2D

Refer to Pictorial 15-2 for the following steps,

)

{ ) Cuttwo 14-1/2" lengths of the foam gasket material.

{ )} Refer to Detail 16-2D and remove the paper backing
from the foam gasket material, Install this foam gasket
as shown on the underside of the top rail. Be sure you
install it on the correct side. NOTE: Be very careful
you do not remove the adhesive along with the paper
backing.

0

{ } Position the top raill on the chassis as shown in Detail
15-2E. Then mount the free end of the braid coming
from FD on the tuner to the top rail at FE with a 6-32
x 1/4" screw and & 6-32 nut.

{ } Carefully press the top rail into position on the chassis
as shown in Detail 15-2F, Then mount the top rail to
the chassis with four #6 x 1/4" sheet metal screws,

{ } Connect the antenna push-on connectors from the
tuner-PLL circuit board to the screw-type terminal
L strip as shown in the Pictorial.

i
By 6-32 4 174"

’1 T0FP SCREW
! RAIL |

| Refer to Pictorial 16-1 for the following step.

{ ) Pasition the top shield on the tuner as shown, being
careful not to pinch any wires,

{ } Mount the top shield to the tuner with six 6-32 x 3/8"
black flat head screws.

Detail 15-2E This completes the “‘Final Assembly.” Proceed to the
“Installation’’ section that follows.

O w1 % 1 {INCHES) 2 3 4 5 5

e seyem zee | b byt e e b e 1
|IIT|]|II'I| T i T —I T ] T i T [ T l T T T [ i T I T | T I T | T l T | T ] T
7 B 1 oMy 2 3 a 5 & 7 a ] 10 14 12 43 14 15 18 17
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TOP RAIL
T

Detail 15-2F

6-32 x 3/8"
BLACK FLAT

[=1
|
[
x
v
oo
<
—

HEAD SCREW

PICTORIAL 16-1
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INSTALLATION

ACCESSORY CABINET INSTALLATION

Refer to Figure 2-1 for the following steps. { )} Fasten the plates to the Digital Tuner with #6 x 1/4”
sheet metal screws,

NOTE: If you have the accessory cabinet, complete the '

following steps. Otherwise proceed to “Systems

Connections,”

This completes the accessory cabinet installation., Proceed to
the “System Connections,”

( )} Position the Digital Tuner right side up on your work
surface. Slide the cabinet over the unit sa the front
edge slides into the front panel assembly.

{ ) Install mounting plates on the back edges of the
cabinet with #6 x 3/4" wood screws.

W

#6 x1/4"
SHEET METAL
SCREW

Figure 2-1

BEEATEIRIT® 143
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SYSTEMS CONNECTIONS

Refer to Figure 2.2 (fold-out from Page 142) before you
connect the antenma, amplifier, or tape recorder to your
Tuner.

INDOOR ANTENNAS

Several types of indoor TV and fm antennas are available
that will provide satisfactory monaural fm operation of the
Tuner in strong signal areas, or from local stations. For
stereo fm reception, however, an outdoor antenna should be
used,

ANTENNA LEAD-IN
ANY LENGTH

FOLDED DIPOLE ANTENNA
MADE FROM 300 OHM TWIN
LEAD TRANSMISSION LINE.

Figure 2-3

A simple folded dipole antenna can be made as shown in
Figure 2-3 from vhf 300 {2 twin lead. This antenna can be
placed on the rear of a large cabinet or nailed or stapled to a
piece of wood to reinforce it. Best reception will be
obtained from the stations that are broadside ‘to this
antenna., Weakest reception will occur with those stations
that face the ends of the antenna. ‘

CUTDOOR ANTENNAS |

In weak signal areas, an outdoor antenna is necessary. Best
reception will be obtained with a commercial fm outdoor
antenna, but many television antennas are designed for fm
-usage as well as for TV reception. Be sure to check this

feature before purchasing a separate fm antenna. A vhf TV
antenna can also be used as an fm antenna, since fm station
frequencies are actually located between the TV frequencies
for Channels 6 and 7,

Do not connect a TV antenna to both.the TV set and the
Tuner at the same time uniess a TV antenna coupler is used,
or a weak and distorted signal may occur in both units,
Pad-type couplers are not recommended because large
amounts of signal are lost in them. Use a preamplifier type
of coupler instead, in which there is no loss of signal.

TRANSMITTING
ANTENNA

Figure 2-4
MULTIPATH SIGNALS

FM signals sometimes become noisy or distorted because
they are reaching your antenna from several directions at the
same time, See Figure 2-4. These multipath signals are
usually reflected from objects such as large buildings, metal
structures, mountains, and so on. You can usually eliminate
or minimize this type of distortion by turning your antenna
until it is receiving only one of these signals.
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FOR A 300Q TO 7562 UNBALANCED ANTENNA HOOKUP USE
A MATCHING TRANSFORMER AND 750 SHIELDED CABLE,

IBOOQ FEQTGND

e

r—
| 750 SHIELOED

CABLE
: (ANY LENGTH)
I TRANSFORMER MOUNTED
- AT ANTENNA

~

v T

300Q TWIN LEAD
TO ANTENNA
750 WINDING TERMINALS
3008 WINDING
Figure 2-5

360G BALANCED ANTENNA HOOKUP
USING TWO 750 SHIELDED CABLES,

I-BUBQ]-TSQTGND

c -

R
|
e : I
i | 1 t
N N el X
L - 2o
il1 '==--~-=%"" TINNER LEADS OF 750
\ SHIELDED CABLE T0
N iy 2 S ANTENNA

750 SHIELRED CABLE

Figure 2-6

Unwanted refiected signals may also be picked up on your
entenna lead-in wire in strong signal areas. To eliminate this
condition, connect your antenna lead-in to the antenna
terminal strip as shown in Figure 2-5 or 2-8. For more
information on this subject, refer to the “Multipath Signal*’
section on Page 155,

OUTPUT CONNECTIONS

See Figure 2-7. Shielded cables, terminated in standard
phono plugs, should be used for ali output signal
connections from your Tuner.

WIRING A PHONO PLUG
HOLD VERTICALLY

1

TWIST INTO

/STRAND

2 REMOME INNER [NSULATION AND TWIST INNER CONDUCTOR

WRAP STRAND
AROUND PLUG

3 aAppLy S'ULD;'ER-—TO TIP OF HEATED PIN.SOLDER WiLL FLOW

UP INTO PIN BY CAPILLARY ACTION

4 REMOVE EXCESS WIRE

Figure 2-7

AC OUTLET

Power for ather devices, such as tape decks or turntables, is
available on the tuner rear apron. The power receptacle
provides unswitched ac power of the same voltage as that
supplied to the tuner. This outlet is rated at 360 watts
maximum,
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OPERATION

The following paragraphs and Figures will help you become
familiar with the operation of your new Digital FM Stereo
Tuner, Note that there is no volume control on the Tuner, as
the audio output is held to a fixed audio ievel.

The sound output of your entire Tuner-Amplifier system
will be determined by the level control settings of your
Amplifier.

TUNING MODES

Three separate tuning modes are available on your Digital
Tuner: the Keyboard Mede, the Auto-Sweep Mode, and the
Preprogrammed Mode. Each one will be described separately
in the foliowing pages. And since some of the pushbuttons
and controls are used in all tuning modes, their operation
will only be described once, '

Set the controls and switches as follows. Do not change any
of their settings unless directed to do so in a step.

SET TO

Qut (released)} position.
Fully counterclockwise.
Fully counterclockwise.
Fully counterclockwise.
SIGNAL.
STEREQ.

All pushbuttons

AUTO-SWEEP SPEED control
NOISE SQUELCH control

AGC SQUELCH control
SIGNAL-MULTIPATH switch
STEREOQ-BLEND-MONO switch

KEYBOARD MODE

Refer to Figure 3-1 for the following paragraphs. The
pushbuttons and controls that are shaded are used in the

HEATEEIT?

Keyboard Mode of operation,

( ) Press the POWER ON button to the ON {in} position,
Then turn on your amplifier system and set the
amplifier for a low-level sound output.

{ } Select a local fm station, preferably one that
broadcasts in stereo, and note its frequency (106.9
MHz for example).

{ ) Press the KEYBOARD button to the ON (in) position.
The front panel RE-PROGRAM lamp should light and
the readout should display 00.1 MHz.

NOTE: Press the RESET button to clear any undesired
freguency that has been programmed into the Turner. If in
the following step you press a wrong keyboard button,
simply press the RESET button and start over again, Note
also, that only a single digit odd number can appear to the
right of the readout decimal point. A two or three digit odd
or aven number can appear to the left of the readout
decimal,

147
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( )} Referring to the example frequency of 106.8 MHz,
press corresponding keyboard buttons 1, 0, 8, and 9.
The program material will be heard from your speaker
system and the following front panel indications will
oceur:

1. The readout will display 106.8 MHz.
2.  The RE-PROGRAM lamp will go out,

3. If the station is broadcasting in stereo, the
STEREO lamp will light.

4, The SIGNAL meter will indicate the relative
signal strength,

{ } Move the SIGNAL-MULTIPATH switch to the «..

MULTIPATH position. The meter reading should
decrease to zerc if no multipath signal reception is
taking place. If multipath reception of the station
signal is occurring, the meter pointer will read upscale
and jump with every music or voice tone. NOTE:
Minimizing the effect of multipath reception will be
discussed later in this Manual {Page 155).

{ 1 Move the switch to the SIGNAL position and note the
position of the meter pointer.

NOTE: The NOISE SQUELCH control and its associated
circuit are wsed in all tuning modes. However, this control
will be effective onty on signals that have high noise levels.

{ ) Use the KEYBOARD buttons to program an fm
station into the tuner that is noisier than what you
consider to be acceptable. Then adjust the NOISE
SQUELCH control untit this station can no longer be
heard, Now the Tuner will not pass any fm signal that
has noise above this set level, But if you press in the
SQUELCH DEFEAT button, this sgquelch action will
be suppressed and any station can be tuned in;
regardless of its noise level. Normally the NOISE
SQUELCH control will be set fully clockwise,

NOTE: The following step will show the effect obtained
when an improper frequency is programmed into the Tuner.

( )} Press the RESET button to clear the Tuner and
readout; then press keyboard buttons 1, 2, 0, and 9.
The readout will display the frequency 120.9 MHz.
However, the RE-PROGRAM lamp will light which
indicates that an incorrect frequency has been
programmed into the Tuner, and nothing will be heard
from your speaker system. Note that the

RE-PROGRAM lamp will light whenever the RESET
button is pressed or any error is made when you
program the Tuner,

AUTO-SWEEP MODE

In this mode of operation, the Tuner sweeps downward
through the frequencies (107.9 MHz to 88.1 MHz} in the
commercial fm band, and stops at any station above the
minimum acceptable level you have set with the AGC
SQUELCH control, The Tuner passes on from one station to
the next one each time you press the BYPASS control, The
readout will dispiay the frequency at any given instant and
also the frequency being received when the Tuner stops at
an FM station, When the sweep starts downward from the
high end of the fm band, the UNLOCKED lamp will
gradually flash dimmer each time the frequency changes.
The sweep rate is determined by the setting of the
AUTO-SWEEP-SPEED controt,

The readout counts downward in steps from 107.9 MHz.
The numbers to the right of the decimal count down by odd
numbers (9, 7, 5, etc.}, The number to the left of the
decimal decreases by one {107, 106, 105, etc.} sach time the
number to the right of the decimal counts down through z
complete 8 through 1 cvcle.

Refer to Figure 3-2. The pushbuttons and controls that are
shaded in this Figure are used in the Auto-Sweep Mode of
operation. '

{ ) Press the AUTO-SWEEP pushbutton. The readout
should first display 107.9 MHz and then start to count
down. The count down will continue until the readout
displays the frequency of an FM station receivable in
your area, at which time the Tumer will stop, No
sound will be heard until lock-in occurs. NOTE: If
frequency count down does not start immediately,
press the RESET and then the BYPASS buttons to
ciear the Tuner and allow the countdown to start,

Assuming that the first station receivable in your area is at

106.9 MHz, the readout should count down to this
frequency; the Tuner should lock-in; and the following
events should occur.

1. The readout will display 106.9 MHz,

2. The program material will be heard from your
speaker system.
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3. If the station is broadcasting in stereo, the signal level great enough to overcome the AGC

STEREO tamp will light.

4. The SIGNAL meter will indicate the relative
strength of the received signal.

NOTE: The AGC SQUELCH control and its associated
circuit are used in this tuning mode, The Tuner will stop at
any station with a signal greater than the minimum level
determined by the setting of the AGC SQUELCH control,

{ ) Slowly turn the AGC SOUELCH control until you no
longer hear the station that is tuned in. Now, only
stations with a stronger signat than this one will cause
the Tuner to stop sweeping and lock in.

{ ) Press the SQUEIL.CH DEFEAT button and note that
the program material will now be heard, even though
the AGC SQUELCH control is set for'a signal level
greater than the level of the received signal, Then press
and release the SQUELCH DEFEAT button.

{ ) Press the RESET and then the BYPASS buttons to
allow the Tuner to start another downward sweep
cycle, Note that this time the Tuner will not stop at
the frequency tuned in the step above. tt will continue
to count down until it comes to a station with a signal
level greater than the level set by the AGC Sguelch
control; then it will stop. The readout will now display
the freguency of this station.

{ )} Again press and release the BYPASS button. The
Tuner will release from this station and will count
down again until it comes to another station with a

squelch, If the Tuner stops at a station which has noise
that is above an acceptable listening level, turn the
NOiISE SQUELCH control until the program material
can no longer be heard. The tuner will now sweep past
any station that has a noise level greater than the level
set by the NOISE SQUELCH control, even though the
signal level is great enough to overcome the AGC
squeich,

() Press the STEREO ONLY button. Again press and
release the BYPASS button, The Tuner will count
down until it comes to a station broadcasting in stereo
with enough received signal to avercome the AGC
SQUELCH, and with a noise level below the setting of
the NOISE SQUELCH control.

PREPROGRAM MODE

Preprogrammed tuning is accomplished by means of the
Channel Selector cards, which vou will precut to station
frequencies you prefer. These precut cards are inserted
through siots A, B, and C into the card sockets (card
readers), which act as switches that program the tuning
circuits to the proper freguencies. Pushbuttons A, B, and C
aliow you to choose any one of the three preprogrammed
channels.

Card Programming Procedure

Read the following information and study the two examples
carefully. Then prepare the Channel Selector cards, as
directed, for your own use.
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A Channel Selector card is programmed to a specific
frequency by the way you cut out the letter-number areas
from the edge of the card. There are thirteen of these letter
number areas on each card. Once a card has been cut it
cannot be reprogrammed to another frequency.

Refer to Figure 3-3 and note how the letter-nurmber areas
are placed at the bottom of each program card. Then study
the examples below, which show how to cut a card.

)_‘SHEJ..LB'I k-] I ADNZNDRHS

NOLORTIRE “IANNVHO
HINNL Wd TvliDio

LI ELIOVEET

B ""ZIETBTB"‘FET::TC'}E}EFDTD"‘E:-
aeialzitjelalzaliislalely]

D e e

| { ]t
Al:
88, B4, B2, AND Bl

C8, C4, CZ, AND Cl;
D&, D4, D2, AND D1

Figure 3-3

Refer to Figure 3-4 and note the frequency used for the first
example, 97.3 MHz. Slots should be cut as foliows in the
card to represent each digit {2, 7, and 3) of this numbet,

BHEJ.Ji'! :V:’ |HADN3_F‘»03H:-
W O Wi €78
HOLIAMAE "ENNYHD
HIANNL WA 9vLIDI0

’-LIXH.L’V’EH' | I

CALL FREQUENCY
LETTERS AJB|C|D

WKIJEB Y1713

Figure 3-4

UNDER LETTER SLOTS CUT OUT EREQUENCY

OO0 w3

NONE {no number in this column).

8and 1 (BBand B1} For atotal of 9,

4,2,snd1 . .. .. For a total of 7. 87.3
2andl . ... .. For a total of 3.

e I EATHETTS

[ESCERYREP
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Refer to Figure 3-b and note that a frequency of 103.5 MHz

is used for the second example.

CALL FREGQUENCY
LETTERS AIBIC]D

WKFM 1f0131].5

SH3LL3T TvD [ ADNINDARS

WM R

HOLDEMNE THNHYHD .
HINNL W« 9vLioNg

LIELLVEELD

ETB-"E—:EFCTC 2]
Bralzinjale

o) &g
1 0 3 5
‘Figure_3—5 o
UNDER LETTER SLOTS CUT OUT FREQUENCY
A 1At} ..., For a total of 1.
B NONE (no number in this column), 0
c 2and1 ., . ... For a total of 3, 103.56
D dandt . ... .. For a total of B,
Prepare three (or more if you prefer) Channel Selector cards
in the foHowing manner,
1. - Decide which fm stations you most like to listen 3. Cut out the appropriate Jetter-number areas from the

to.

2. Write down the call letters and frequency of
each station on one of the Channel Selector
cards.

edge of each of these cards with a sharp pointed knife
or scissors, Cut carefully aiong the dotted lines. '

WARNING; Be careful not to cut yourself when preparing
the cards, ) o

4, Check each card out in the Tuner. (Refer to the
“Preprogram Operation” steps that follow,)
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Figure 3-6

Preprogram Operation " () Insert a preprogrammed Channel Selector card in slot
A. Then press button A. Program material will be
Refer to Figure 3-8. The pushbufttons and controls that are heard from your speaker systerm and the readout will
shaded in this Figure are used when the Tuner is operated In display the frequency of the preprogrammed station.

the Preprogrammed mode.
{ ) Insert preprogrammed Channel Selector cards in slots
NOTE: The foliowing two steps describe the readout and B and C. Now pressing any one of the three card
the panel famp indications obtained before the Channei selector buttons will select the corresponding
Selector cards are installed in the Tuner. preprogrammed station. Any preprogrammed cards

can be used for instant station selection, If ac power
should be turned off or interrupted for any reason,
while the Tuner is in the Preprogram Mode, the
selected station will still be "tuned in” when ac power
is restored, The NOISE SQUELCH control is effective
in this tuning mode and operates the same as it does in

{ )} Press the PREPROGRAM button, With card selector
buttons A, B, and C released {“out” position}, the
readout should display 00.1 MHz, and the
RE-PROGRAM lamp should light.

{ } Press button A, B, or C. The readout should display the Keyboard Mode, The SQUELCH DEFEAT and
1-btank-blank-decimal-blank, and the RE-PROGRAM STEREQO ONLY buttons are also operational in this
and UNLOCKED lamps shouid light. - maode,

CONTROL FUNCTIONS

Refer to Figure 3-7 (fold-out from Page 166} for a brief button is pressed; and the Tuner will reset to 107.9

description of the operation of each pushbutton and control MHz in the Auto-Sweep mode and 00.1 in the

on your Tuner. The letters in the boxes on this Figure are Keybhoard mode.

keyed to the letters that precede following paragraphs.
c BYPASS BUTTON

Only functions in the Auto-Sweep mode, Pressing this
butten will override the locked-in station and allow
the Tuner to sweep down to another station.

A READQUT
Displays the frequency of the programmed station.
B RESET BUTTON : D METER

Functions in the Keyboard and Auto-Sweep modes. Indicates relative signal strength, or multipath
The programmed frequency will be cleared when this interference of a station’s signal,
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STEREO LAMP

Lights only when the station being received Iis
broadcasting in stereo,

RE-PROGRAM LAMP

Lights when an improper frequency is programmed
into the Tuner,

UNLOCKED LAMP

May momentarily flash each time the Tuner sweeps
downward while it is operating in the Auto-Sweep
mode. Will light when the Tuner is in a completely
unlocked state.

KEYBOARD BUTTON

When this button is pressed in, the readout will be

cleared. Tuning is then accomplished by use of the

Reset button and buttons 1 through 0 on the
keyboard,

AUTO-SWEEP BUTTON

Will cause the Tuner to sweep the entire commercial
fm band. The tuner will automatically stop at stations.

PREPROGRAM BUTTON

Will put the Tuner in the Preprogram mode which
utilizes the three preprogrammed channel selector
cards, '

SQUELCH DEFEAT BUTTON

When this button is pressed in, all audio squelch action
is defeated, This allows you to listen to all stations
that can be received, regardless of the noise level or
signal strength of ihe station, The SQUELCH
DEFEAT hutton is ineffective if the RE-PROGRAM
light is on,

STEREO ONLY BUTTON

The STEREQ ONLY button is effective in all three
tuning modes. When this button is pressed, the only
program material you hear will be from stations
broadcasting in sterea. When this button is in its
released {out} position, you can hear both stereo and
monaural program material.

AC POWER
Turns the Tuner on'and off.
PREPROGRAMMED CARDS

Any three preprogrammed Channef Selector cards may
be used, Used in conjunction with PREPROGRAM
button.

CARD SELECTION BUTTONS

Used to select one of the three stations
preprogrammed on the Channel Selector cards.

DOOR LOCK RELEASE

When the access door is closed, fight pressure on it will 7
trip the lock and allow the door to open,

STEREOQ-BLEND-MONQ SWITCH

Allows you to select one of three types of
reproduction: normal stereo reproduction, blending of
both c¢hannels, or both channels combined for
monaural output. The BLEND position blends both
channels to reduce high frequency noise from fm
stereo signals, However, the stereo separation may also
be reduced.

SIGNAL STRENGTH/MULTIPATH SWITCH

Operates in conjunction with the Signal meter to show
the relative strength of received signats or to indicate
multipath interference of station signal. NOTE: See
Page 166 for information about multipath reception.

AGC SQUELCH CONTROL

Only effective in the Sweep mode. The setting of this
control determines the minimum amount of signal
required to stop the Tuner at a station,

NOISE SQUELCH CONTROL

Effective in all three modes. its setting determines the
maximum level of noise acceptable.

" SWEEP SPEED CONTROL

Only effective in the Auto-Sweep mode. Turn this
control counterclockwise to decrease the sweep speed
and clockwise to increase the sweep speed,



s

KEYBOARD BUTTONS {1 thraugh 0)

vV LIGHT TEST SWITCH w

Only effective in the Keyboard mode, Use to program
the fregquency of the desired fm station into the

Tuner.

Tests the readout display tubes. When pressed, it will
override the readout and display 188.8 MHz, with no
effect on the programmed station,



MULTIPATH SIGNALS

Broadcast signals originate as one signal from the fm TRANSMITTING

transmitting station. Part of these signals are transmitted ANTENNA )
directly to your receiver antenna, while other parts of the
sighal are reflected off mountains, water towers, buildings,
efe., and then received by your antenna. The reflected signal
arrives at your antenna slightly later than the direct signal.
See Figure 4-1. The reflected signal is a multipath signal,

This reflected signal can degrade the quality of tuner
performance in several ways:

1.  Stereo regeption may be reduced or entirsly
lost,

2. Distortion may be heard in the program signal.
3. Often there is an increase in background noise.

4.  Steres indicators may not indicate a stereo
station, or may behave erraticalty.

Figure 4-1

HEATHXIT® 156
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MINIMIZING MULTIPATH RECEPTION

A good commercial fm antenna is required for optimum
reception, except for strong stations near the Tuner.
Antennas may be of two types, those designed only for fm
reception, and those that are combined with vhi/uhf

television antennas. Selection of the most desirable type of
antenna will depend on your personal requirements. You
probably will want to purchase a separate frm receiving
antenna if you will be using your television and fm Tuner at
the same time,

Multipath interference can usually be minimized by turning
your antenna until only the direct signal is received. Strong,
clear reception indicates that your antenna is receiving the
direct signal with little or no multipath interference.
Comimercial antennas are highly directional, and even a small
amount of rotation away from the direct sighal can create
multipath problems.

If considerable distortion and noise are present when you
are tuned to a station, and the SIGNAL meter indicates a
good signal strength, perform the following steps.

LT
oppnon @ES

TR
e
O ) O } O . : . SIE.I.ML m]j MUI.V'.I'I-PATH,.-“:

AUTO-SWEEP NOISE
SPEED SRUELCH

saumion - STERED )
. . Ve

Figure 4-2

1. Refer to Figure 4-2 and place the
SIGNAL-MULTIPATH  switch in  the
MULTIPATH position and observe the SIGNAL
meter,

2. Slowly rotate the fm antenna, first in one
direction and then in the other. Multipath
signals will cause the SIGNAL meter to fluctuate
up-scale with each music or voice tone.

3. Rotate the antenna until the least amount of
fluctuation and the lowest indication is observed
on the meter, This is the optimum antenna
direction.

4.  Place the SIGNAL-MULTIPATH switch in the
SIGNAL position.

OSCILLOSCOPE TUNING INDICATORS

Oscilloscope tuning indicators, which can be connected to
the SCOPE INPUTS at the rear of the Tuner, are also
effective in minimizing the multipath effect, Several firms
have marketed oscilloscope tuning indicators. However, you
can also use any oscilioscope that has dc ampiifiers for both
horizontal and vertical inputs. If you have a commercial
tuning indicator, refer to its operation manual for
instructions on how to use it. i you intend to use a dc
oscilloscope, the following steps will show you how it can be
used.
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The following four oscilloscope photographs were taken
under multipath interference conditions.

Figure 4-7
Figure 4-4

Perfectly tuned monophonic signal with 100% modulation,

Figure 4-8

Figure 4-5

Station transmitting 19 kHz pilot only. 7

Figure 4-9

Figure 4-6

Station transmitting stereo at near 100% modulation: near
perfect signal.

‘Figure 4-10

Figure 4-11
Signal that shows very rapid fluctuations in signal strength.
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Figure 4-3

Refer to Figure 4-3.

1.

Connect the horizontal input of the oscilloscope {or
tuning indicator} to the SCOPE OUTPUTS HORIZ

- phono socket on the Tuner rear panel.

Connect the vertical input of the oscilloscope to the
SCOPE OUTPUTS VERT phono socket on the Tuner
rear panel;

Adjust the horizontal gain on the oscilioscope to
obtain the desired horizontal display. Adjust the
vertical gain so the display is near the bottom of the

BORIZONTAL

VERTI{CAL

screen on weak stations and near the top of the screen
on strong-stations.

Now the amplitude of the display along the vertical
centerline will indicate the relative strength of the signal,
and the width of the display will indicate the relative
moduiation percentage of the signal. Horizontal centering of
the display on the oscilloscope screen will indicate the
centering of the received signal.

Figures 4-4 through 4-11 {fold-out from Page 1686} are
photographs of typical oscilloscope displays. With each
photograph is an analysis of the conditions under which
each scope display was received.
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IN CASE OF DIFFICULTY

CONTENTS

TITLE Page
Visual Checks . . . . . .. ..o 160
TroubleshootingChart ., . . . . . .. .+ . ... 160
Bench Testing . . . . . . v v v o o v o 0w e 164
Checking Compeonents . . . . . . . .« + v v v .. 165
TestCharts . . . . v v v v v v v o e v e e 169
Alighment with Instruments . . . . . . . . . . ... 188
Factory Repalr Service . . . ... e e e e e e 191
Replacement Parts and

Price Information . ., . . . ... ... e e e 192

This part of the Manual is divided into the six sections listed

above. Each section has a different type of information. Use
these sections to resolve your difficulty in the following
manner,

Do the “Visual Checks” first, and do them carefully, even if
you are an experienced kit buiider. Most of the kits {about
B0%) that are returned to the Heath Company for repair do
not work properly because of poor solder connections,
wiring errors, or misplaced parts, It is very easy to
consistently overlook a wiring error or poor connection..

After you complete the *Visual Checks,” proceed to the
“Troubleshooting Chart' and see if your difficulty is listed

HEATEEKIT®

there. Several possible causes are listed for each difficulty, or
you may be directed to one or more of the ‘"Test Charts’’ to
narrow your problem down to a specific area or part. Use
the ““Checking Components’ section to test any capacitor,
diode, or transistor that you think may be faulty,

NOTE: Be sure to read the “Precautions’” section (Page 164)
of “Bench Testing” before performing any tests on the
Tuner. Also read the “Extender Circuit Board' information
(Page 164),

If you have some knowledge of electronics, a great deal of
additional information is also available to you. If you
narrow down the difficulty to a particular circuit, you may
be able to go directly to one of the “Test Charts.” Also refer
to the:

Schematic (fold-out from Page 227)
Block Diagram {fold-ocut from Page 184)
CircuTt Description {Page 195)

Circuit Board X-Ray Views (Page 215)
Chassis Photographs (Page 224)

Be sure, when repairing your Tuner, to eliminate the cause
as well as the effect of the trouble, If, for example, you
should find a damaged resistor, be sure you find out what it
was {wiring error, etc.) that caused the resistor to become
damaged. If the cause is not eliminated, the replacement
resistar may also be damaged when the Tuner is put back
into operation.

The "Factory Repair Service’ section (s provided in case
you prefer to have your Tuner, either the complete kit or
just one of the circuit board modules, serviced at the factory
— or at & Heathkit Electronic Center.

159
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VISUAL

NOTE: The following checks will be most effective if you
apply them to one circuit board module, or other part of the
kit, at a time. ’

1. About 90% of the kits that are returned for repair do
not function properly due to poor connections and
soldering. Therefore, many troubles can be eliminated
by a careful inspection of connections to make sure
they are soldered as described in the “Soldering
section of the “Kit Builders Guide.” Reheat any
doubtful connections and be sure all the wires are
soldered at places where several wires are connected.

2. Check each circuit board to be sure there are no solder
bridges between adjacent connections. Remove any
solder bridges by holding a clean soldering iron tip
between the two points that are bridged until the
excess solder ‘flows down the tip of the soldering iron.

3. Be sure each transistor and each integrated circuit is in
the proper location (correct part number and type
number). Be sure that each transistor lead s
positioned property and has a good solder connection
to the foil. Check integrated circuits for proper
positioning and good contact at atl pin connections,

4.  Check capacitor values carefully, Be sure the proper

part is wired into the circuit at each capacitor
location. For example, it wouid be easy to mistake a
001 uF capacitor for a 100 pF capacitor., Always
check the polarity of electrolytic capacitors to be sure
they are instalied correctly. ’

CHECKS

10,

Check each resistor carefully, It would be easy, for
example, to irstall a 2200 £ (red-red-red) resistor
where a 220 £ {red-red-brown) resistor is called for, A
resistor that is discolored, or cracked, or shows any
sign of buiging would indicate that it is faulty and
shouid be replaced.

Be sure the correct diode is installed at each diode
location, and that the banded end is positioned
correctly,

Recheck the wiring, Trace each lead in colored pencil
on the Pictorial as it is checked. It is frequently
helpfut to have a friend check your work. Someone
who is not familiar with the unit may notice
something you have consistently overiooked.

Check all component ieads connected to the circuit
boards, Make sure the leads do not extend through the
circuit board and make contact with other
connections or parts, such as coil shields or the chassis.

Check all the wires that are connected to the circuit
board plugs, Make sure the wires do not touch the
chassis or other lugs, Make.\ sure all wires are properly

t—

soldered. :

Be sure that each of the |C pins is properly instalied in
its connector, and not bent out or under the IC, Also
be sure the IC's are instalied in their correct positions
and that they are oriented properly.

Troubleshooting Chart

NOTE: When you narrow your problem to a specific area or
suspected component as called out in the following chart,
closely inspect the area as outlined in the “*Visual Checks”
before removing the component for test. Your problem
could be caused by something near the component, like an

" open or shorted circuit board foil or a wrong connection,
instead of being caused by the part itself.
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SYMPTOM POSSIBLE CAUSE
" Tuner comnpletely 1.  Blown fuse.
dead. 2. Open line cord.
3. Faulty Power On switch.
4, Power supply circuit, Proceed
to Test Chart 1.
Reception weak or 1, Poor or shorted antenna
noisy. connections.
2. Inadequate antenna.
3. Faulty cable and/or cable
connections.
4. The i-f circuit board module.
5, The tuner-PLL circuit board module,
1.  Meter switch in Test position.
No Signal meter 2. Stgnal-Multipath switch in
indications with Multipath position,
good reception. 3. D608 and/or D607.
4, Q603.
No audio output. 1. Audio output cables improperly
instalied,
2. 1C601 through IC605.
3.  F601 and/or F602.
4.  ZD601.
5.  PLL-multiplex-demodutator circuit
board.
6. Squelch control circuitry.
No multipath indication, 1. No muitipath signal(s)
being received.
2. Signal-Multipath switch in
Signal position.
3. Q602 or OB03.
4. D807 and/or DBOS,

No AGC (automatic gain controf),

D603 and/or DDA,

No audio output from
left channel.

Proceed to Test Chart 3,

No audio output from
right channel.

Proceed to Test Chart 4,

No audio except when the
Squeich Defeat button
is in.

Proceed to Test Chart B.
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SYMPTOM

‘POSSIBLE CAUSE

No Scope Horiz output
{on rear panel).

1C607.
1C608.
Qs02,
D801 and/or DB02.

pw

No Stereo light.

Station not broadcasting in stereo,
IC701.

R706 not properly adjusted,
Q718, Q4, and/or Q5.

s W

No separation between

left and right channels

when tuned 10 a known
stereo station,

1. Stereo-Blend-Mono switch in
Mono position,

2. Short between left and right
channel foils on multiplex
circuit board module.

3. R706 not properly adjusted.

4, IC701.

No downward sweep in
Auto-Sweep mode.

1. Proceed to Test Chart 6.
2. Proceed to Test Chart 2.

Tuner stops on noisy signals

-in the Auto-Sweep mode,

1. £.602 on the i-f circuit board is
improperly adjusted.

2. Noise Squelch control improperly
adjusted.

No audio output, with frequency
readout dispiayed and signal
meter showing signal

strength,

1. Amplifier and/or speaker
connections.
2. Proceed to Test Chart B.

Unable to program in
all modes.

1. Proceed to Test Chart 2.

Inaccurate programming
in Preprogram mode only,

1. Channel Selector card inaccurate
or bent.

2. Card socket damaged or wired
incorrectly.

3. ICE through IC8.

Re-Prograrn light remains
on at all times or will
not light.

1. Q901.
2. 1C9,
3. Preload decoder circuit hoard.
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SYMPTOM

POSSIBLE CAUSE

Stereo light remains on
at all times or will not

.

Q4 and/or Q5.

light.
Keyboard does not program 1. Proceed to Test Chart 2.
correctly. Auto-sweep 2 Proceed to Test Chart 11.
is ok,
Frequency readout will 1.  Check display tubes with L/T
not clear to 00.1 MHz. (light test) button.

2. Proceed to Test Chart 2,

3. Proceed to Test Chart 11,

4, 1C1 through IC4,
Unlocked light remains on when Tuner 1.  Check Unlocked light socket
is programmed for & correct ‘ : and wiring for possible short.
freguency or will not light at all. 2. Proceed to Test Chart 7.

3. Proceed to Test Chart B.

4, Proceed to Test Chart 9.

5. Proceed to Test Chart 10Q.

6. Proceed to Test Chart 12,
Incorrect station and/or 1. Proceed to Test Chart 12.
no station is received .
when programmed for a
correct frequency.
Signal meter will not go to zero 1. 0604,
when i-f cable is disconnected. 2. DE0E and/or DB0B faulty or

reversed,
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BENCH TESTING

PRECAUTIONS

1. Be cautious when testing transistor circuits. Although
transistors have almost unlimited life when used
properly, they are much more vulnerable to damage
from excessive voltage or current than vacuum tubes.
A vacuum tube can often be operated under shorted,
zero-bias, excessive-voltage, or high-current conditions
for short periods of time without materially damaging
the tube. Any one of these same conditions can
completely destroy a transistor instantly.

2. Be sure you do not short any terminals to ground
when making voltage measurements. }f the probe
should slip, for example, and short out a bias or
voltage supply point, it is almost certain to cause
damage to one or more transistors or diodes.

3 Do not remove transistors ot integrated circuits while
the Tuner is turned on. This could damage the parts
removed and/or other parts in the circuit.

4, Do not remove or install circuit boards while the
Tuner is turned on. -

CAUTION: The full AC line voltage is present inside the AC
shieid and around the Power On switch. Be sure to keep
away from these areas when you perform power on checks.

EXTENDER CIRCUIT BOARD

Use the Extender circuit board supplied with this kit to
extend circuit board modules out of the chassis for easy
access during alignment and/or troubleshooting.

CAUTION: Always press the Power On button to the off
{out) position before removing or reinstailing a circuit board
module, Once the circuit board moduie has been removed or
installed, the Power On button can be pressed to the On
position without damage to the circuits.

/
.

EXTENDER
CIRCULT BOARD

)

Figure 5-1
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Extender Circuit Board Installation

Refer to Figure B-1 for the following steps,

t. Remove the wooden cabinet from the Tuner, or
remove the Tuner from its custom installation if one is
used,

2. Remove the top shield from the Tuner,
3. Remove the top rail from the Tuner.

4. Carefully remove the desired circuit board module
from the Tuner,

5. Connect the extender circuit board module to the
circuit board module removed from the Tuner.

8.  Install this circuit board combination into the Tuner,

Special Considerations

Although the Power Supply circuit board module cannot be
extended from the Tuner chassis, space has been provided
for you to make measurements on its foil side. Refer to the
“X-Ray Views” on Page 215 to locate the foils connected
with the component you want to check.

Disconnect the antenna cables, coaxial cable, and ground
strap from the Tuner/phase-lock-loop {Tuner-PLL) circuit
board before extending it. Temporarily connect your fm
antenna directly to the antenna cables. Use the extender
cable (previously prepared) between the coaxial cable on the
circuit board module and the phono socket on the i-f circuit
board moduie. Also use the extender cable between these
same two points when extending the i-f circuit board
module.

CHECKING COMPONENTS

The Signal meter can be used to check transistors, diodes,
and capacitors. Be sure, before you check a part, that you
have applied the “Visual Checks” (Page 160} to that part
and the area around it. Remember that a shorted {soldet
bridged} foil or an open connection can often give the same
indication as a bad part.

IMPORTANT: Be sure to hlace the Meter switch {located on
. the master circuit board) in the Test pasition and the Range
switch in the Ohms position before testing components.

HOW TO CHECK TRANSISTORS

A. Unsolder and remove the transistor from its circuit.

B, Refer to Figure 52 and connect the leads of the
transitor as directed in the "Transistor Checkout
Chart”” on Page 166 for the type of transistor you
want to check.

C. If the meter reading indicates that a transistor is

faulty, recheck the reading before you obtain a
replacement part.

BLACK TEST

(IAD CONNECT THE BLACK TEST

" LEAD TO ONE LEAD OF THE
TRANSISTOR AS DIRECTED IN
COLUMN 3 OF THE CHART,
RED TEST
LEAD CONNECT THE RED TEST LEAD
TO ANOTHER LEAD OF THE
TRANSISTOR AS DIRECTED N
COLUMN 2 OF THE CHART.

e

Figure 5-2
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TRANSISTORS

$20090
{417-110)

TRANSISTOR CHECKOUT CHART

Connect the RED
TEST LEAD TO
TRANSISTOR
LEAD:

Connect the BLACK
TEST LEAD TO
TRANSISTOR
LEAD:

SIGNAL METER READING

2N3303

{417-118)
| TZ1160

{417-218)

X29A829
{417-201)




Page 167

e ET AT EIETTS

HOW TO CHECK DIODES

A. Unsolder and remove the diode from its circuit.

B. Refer to Figure 5-3 and connect the leads of the diode
as directed in the ‘‘Diode Checkout Chart.”

C.  If the meter reading indicates that a diode is faulty,
recheck the reading before you obtain a replacement
part.

CONNECT THE BLACK TEST
LEAD TO ONE LEAD OF THE
DIODE AS DIRECTED IN COLUMN
2 OF THE CHART.

BLACK TEST LEAD

CONNECT THE RED TEST LEAD
TO THE OTHER LEAD OF THE
DIODE AS DIRECTED IN COLUMN
3 OF THE CHART,

Figure 5-3

DIODE CHECKOUT CHART

Connect the RED
TEST LEAD TO
DIODE LEAD:

DIODES

[56-26 4 ¢
5635 i —

56-47 MARKED END

Connect the BLACK
TEST LEAD TO
DIODE LEAD

SIGNAL METER READING

56-59
56-74-2
67.27
57-42

NE

MARKED END

HOW TO CHECK CAPACITORS

These instructions are divided into two groups. The first
group is for capacitors of 50 uF and above. The second
group is for capacitors below the value of 50 uF. After
reading steps A, B, and C, proceed to the group of
instructions for the part you intend to check. '

A. Unsoider and remove the capacitor,
B. Discharge the capacitor by touching the leads

together. (Note the special discharging instructions
below for the 8000 uF capacitor.)

C. Connect the black test lead to one lead of the

capacitor. Then, while watching the Signal meter,
touch the red test lead to the other capacitor lead.
{Note the special instructions for the electrolytic
capacitors.)

How to Discharge the 6000 pF Capacitor

The 6000 uF capacitor retains a very high charge and should
be handled very carefully. Never touch the iugs of this
capacitor until you are absolutely sure that it is discharged.
Use either of the following two methods to make sure that
the capacitor is discharged.
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METHOD A: Leave the Tuner turned off for approximately
five minutes. This will allow the capacitor to discharge
through the Tuner circuitry. Then short the two lugs of the
capacitor together momentarily with the blade of a
screwdriver, Now it is safe to disconnect the wires and
remove the capacitor for test.

METHOD B: Turn the Tuner off and short the two lugs of
the capacitor together with a 100 £, 2-watt resistor. Hold
the resistor body in your fingers, Do not touch the resistor
leads. Place the resistor between the lugs of the capacitor for
several seconds; then remove it, Now short the two lugs
together momentarily with the blade of a screwdriver, It is
now safe to disconnect the wires and remove the capaciior
for test,

Electrolytic Capacitors

Each eiectrolytic capacitor has a positive (+) mark at one
end of its case. When cheecking one of these capacitors,
always connect the positive (+) end of the capacitor to the
black test lead. Then connect the other capacitor lead to the
red test |ead.

Checking Capacitors

Use the procedure in steps 1, 2, 3, and 4 for checking
capacitors of 50 uF and above. Steps 5, 6, and 7 are for
capacitors below the value of B0 uF. Read through all the
steps before proceeding with a check.

1. If the meter pointer deflects to the right side quickly,
and then gradually returns to the left side, the
capacitor is not faulty, NOTE: The time it takes for
the pointer to return to the left side of the meter scale
depends upon the value of the capacitor being
checked. A B0 uF capacitor, for example, will cause
the pointer to return more rapidly than a 500 uF
capacitor, :

2. If the meter pointer deflects to the right side and stays
there, the capacitor is faulty (shorted).

3. If the meter pointer does not deflect at all, but stays
at the left side, the capacitor is faulty {open).

4, Recheck the capacitor, BUT FIRST DISCHARGE IT
BY TOUCHING THE TWO CAPACITOR LEADS
TOGETHER.

CAPACITOR 0K

I

CAPACITOR FAULTY
{SHORTED]

The next three steps are for checking capacitors below the
value of 50 uF. Because of the small capacitance of these
capacitors, it takes only a split second for them to charge.
Therefore, it is difficult to determine if the capacitor is
faulty {open). Recheck the capacitor several times while
watching the meter closely. Be sure to discharge the
capacitor each time before repeating your check,

5. If the meter pointer deflects slightly and then remains
at the left side of the meter scale, the capacitor is not
faulty.

CAPACITOR OK

1 i '
o\ 5

6. it the meter pointer does not deflect at all, but
remains at the left side of the meter scale, the
capacitor is faulty (open). NOTE: Very small value
capacitors (3.3 to 33 pF), because of their small
capacity to hold a charge, may not cause the meter to
deflect. This is normal for these small capacitors.

7. i the meter pointer defiects to the right side and stays
there, the capacitor is faulty {shorted),

NOTE: Before you replace the cabinet on your Tuner, be
sure to place the Meter switch in the NORM position and to
store away the test leads in the plastic clamp.
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TEST CHART INDEX
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11
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TEST CHARTS

Power Supply Circult . . . . . . .« . . o e e e e e e e
Programmer and Data Multiplex Circuits . . . . . . . . . ., . . ...
Left Channel Multiplex Clreuit . . . . . . o+ v v v v v v v e v e .
Right Channel Multiplex Circuit . . . . . . . . . .. . . .. ... ..
Muitiplex Clreult . . . . v v 0 v v s h e e e e e e e e e

Auto-Sweep Pulse Generator Circuit .+ . . v v 0 v 4 0 e e e e e e .

Phase Detector and Loop Filter Circuit . . . . . . . . e e e e e e

100 kHz Crystal Oscillator and
Divide-by-4 Reference Scaler Circuit . . . . . . . . . . .. e e e

Programmable Divider Cireuit . . . . . . . . . « . . . v v v o .

FM Tuner and VCO Frequency
Sealer Circuit . . . . . .« « o o o e e e e e e e e e e e,

Keyboard Circuit . . . . . .« « v & vt e e e e e e e e e e

Preload Decoder Circuit . . . . & v v v v v 6 ot e e e e e e e e

NOTE: Although IC's may be listed occasionally in
these charts as a "Possible Cause of Trouble,” it
would be quite unusual to have one that is actually
faulty. Check the circuit board foils, IC
connections, and area around an IC very carefully
before deciding that an IC should be replaced.
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TEST CHART 1

POWER SUPPLY CIRCUIT

NOTE 1: The power supply circuit board module cannot be
extended from the Tuner chassis. See "Special
Considerations™ on Page 165,

NOTE 2: The Power Supply circuit board module is a
“protected circuit.,” In effect, this means that one or more
of the source voltages can sustain a direct short to ground
for an extended period of time without damage, Any such
short would, however, result in zero voltage from the circuit
shorted. :

Meter reads greater than 2.5,

Set the METER switch in the TEST position.
Set the RANGE switch in the OHMS position.

Remove all seven of the circuit board modules from
the Tuner.

Press the POWER ON button to the ON {in} position.

Perform the tests called for on Pages 124 through 126.

Shorted insulator at Q101.
Solder bridge to ground from
collector of Q101.

Q101 is defective.

Meter reads less than 1.

Heat sink mounting screw not
grounded to circuit board.
Collector circuit of Q101

is opern.

Meter reads greater than .

Shorted insulator at 0104,

Meter reads greater than 0.

Shorted insulator at Q1089
and/or G108.

Meter reads greater than 0,

Solder bridge from +8V foil to
ground.
Q108 and/or Q109 defective,

Meter reads greater than 4.

€113 shorted.

+5V foil grounded.

Solder bridge between foils
associated with transistor Q112.
Q112 defective.

Meter reads less than 3.

Open circuit associated with
R124.

Meter reads greater than 3.5.

Solder bridge to ground from
+15V foil.

C111 shorted.

Q104 and/or Q107 defective.

Meter reads less than 2.5.

R117 open.

Meter reads greater than 0.

D106 is defective,
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Meter reads greater than Q.

0104 and/or Q113 is defective.
€107 is shorted,

Meter reads greater than 4.5, 1. Solder bridge to ground from
+30V foil.
2. (103 is defective.

C105 is shorted.

Meter reads tess than 3.5,

Open circuit to +30V foil.

Meter reads greater than 0,

D107 and/or D102 are defective.

Meter reads greater than 0.

2101 and/or D102 are defective,

Meter reads greater than 3.5.

Q101 or its associated foil
is shorted,

Q102 or its associated foil
is shorted.

Q103 is defective,
ZD101 is defective.

Metar reads less than 2.5,

Check the voltage at the positive
(+) end of C102 for a meter
reading of 4. If meter reads less
than 4, check the following:

a. Transformer connections to
bridge network (D101 thru D104},
b. Bridge network.
c. €102,
Q103 or its associated foil is
shorted.

Q101 and/or Q102 defective,
C103 and/or C106 defective,

Meter reads less than‘2.

D102 and/or D101 defective.
C107 defective,
Transformer improperly connected.

Meter reads greater than 2. 1. Q104 or its associated foil
is shorted.
2. Q105 or its associated foil
is shorted. ‘
3. Q106 or its associated foil
is shorted.

Q107 is defective.

Meter reads less than 1.

Q104 defective.
Q105 defective.
Q106 defective,
Q107 or its associated fail
is shorted.

C111 is defective.
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“fI STEP | INDICATION POSSIBLE CAUSE

Meter reads greater than 2.5.

Q108 or its associated foil
is shorted. '
Q109 or its associated foil
is shorted.

Q111 or its associated foil
is shorted.

Q112 js defective.

Meter reads {ess than 1.8,

Q108 is defective,
Q109 is defective.
Q111 is defective.
C113 is defective.

Meter reads less than 3.5,

D51 and/or D52 defective,

Meter reads greater than 4.5,

TEST CHART 2

PROGRAMMER AND DATAMULTIPLEX
CIRCUITS

NOTE: It is necessary that the keyboard circuits are working
properly before you perform the foliowing steps, {Refer to
chart 11 on Page 183.)

{ ) Press the POWER ON button to the off (out) position,.

{ } Remove the programmer circuit board from the
chassis,

{ )} Connect the extender circuit board to the programmer
cireuit board. ’

Transformer improperly connected.

Install the board combination.

Set the METER switch to the TEST position.

Set the RANGE switch to the 15 Vdc position.

Press the KEYBCOARD button to the ON {in} position.
Press the POWER ON button to the ON {in) position.

Press the RESET key and perform the measurement in
the following chart.

CONNECT BLACK CONNECT RED
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF
TROUBLE:
GND pin. Coliector (C) D20%; D202; D203;
of Q201 o o \'/Jé O D204; 1C201, Q201.
collector side 44
of R2117 (1000 £2).

Note the meter reading. Then press any of the numbered keys four times. The meter indication should go to
0 as the first number is depressed and remain there as the other three numbers are depressed. Then press the
RESET key. This should cause the meter to return to its original position.
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Be sure the two plugs on the small cable assembly
from the Master circuit board are installed correctly
on the Programmer circuit board.,

Perform the measurements in the following chart.
NOTE: Connect the red test lead to the test points
indicated. They are located at the top edge of the
Programmer circuit board at the two cable assemnbly
connectors.

CONNECT DEPRESS CONNECT
BLACK TEST KEYBOARD RED TEST METER SHOULD POSSIBLE CAUSE
LEAD TO: KEY { EAD TO: READ: OF TROUBLE:
NUMBER:
GND pin. #1 c1 W IC1 through IC4 on
B1 o' //{; "s [ master circuit board.
Al 4 {Data Multipiex.)
Refer to Schematic on
Page 227,
All others zr Ut
#2 D2 X A
co o //é 5
B2 .
1
All others @./{; by 5
#4 D4 ,
B4 %
/4/\ Yy 5
All others A
#8 D8 \/é// ('
b Y s
B8 .
All others 4, Vg
J/”
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{ } Perform the measurements in the following chart.
NOTE: Connect the red test lead to the test points
indicated on the Master circuit board at the
Programmer circuit board location.

CONNECT DEPRESS CONNECT

BLACK TEST KEYBOARD RED TEST METER SHOULD POSSIBLE CAUSE

LEAD TO: KEY LEAD TO: READ: QF TROUBLE:

NUMBER:

GND pin. #1 only. An Y A IC1 and/or Q1 on
Then #0 only. ° /é; ’ master circuit board.
Then none, {Data Multiplex.)

— Refer to Schematic on
Ay, c/?////\ BRI Page 227.
Z
#2' #3' #4' AA ///\ vy, 5
#5, #6, #1, %,
#8, and
then #8, kN
n— v
' o' //2/ "5
z
Hald down A, Wf’/ " Refer to the '
Key #1 B, ° 7 5 Programmer
and press C'i /4 SChEmatiC (fold'
the reset out from Page 200},
key. Release B,, B,. Bg, ; Check 1C's 202,
L]
_both keys. C2, C, Cq ’g//‘ - 203, 204, ang 205;
D,,D,, Dg % whichever have out-
puts that correspond
P to an incorrect
Hold down B,.B,. C, . ./////t L reading.
key #6 and C, D, D, %,
press the =
Reset key.
Release both ' ' P
k . \ !
eys A, B, Bg %, 5
Cy, Cq. Dg 2
Hold down Bg, Cg. Da
key #8 o % b 5
and press ’%
the Reset
key. Release
both keys. Ay L
y:
B,. B,, B, @,4/‘ s
C,, G5 Cy %
Dy Dy
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} Press the RESET key. The readout should be 00.1

MHz,

) Use the keyboard and program in the frequency

indicated

corresponding measurements,

in the chart below and perform the

CONNECT CONNECT METER SHOULD POSSIBLE CAUSE
BLACK TEST FREQUENCY RED TEST READ: OF TROUBLE:
LEAD TO: READOQUT: LEAD TO:
GND pin. 88.1 MHz 1C207, ‘W‘ , 1C207
pin 3 o // s
Voo
87.9 MHz ’,,/; "5
“

} Connect a 2" wire from the STOP test point at the
programmer circuit board location on the master
circuit board to chassis ground.

) Perform the measurements in the following chart.

CONNECT CONNECT DEPRESS
BLACK TEST RED TEST KEYBOARD
LEAD TO: LEAD TO: KEY METER SHOULD POSSIBLE CAUSE
NUMBER: READ: OF TROUBLE:
GND pin. SWP STOP NONE L IC210
(At OSC, \ 5
DIV, GEN
circuit board- '
location on Bypass -
master key ‘ 0 \%4‘ b
circuit held down //,J
board.) '

Press the POWER ON button to the off {out) position,

(

) Remove the' 2" wire from the STOP test point and

discard it.
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TEST CHART 3

LEFT CHANNEL MULTIPLEX (MPX-DEMOD)
CIRCUIT

{

)

Remove the PLL-multiplex demodulator circuit board
from the chassis,

Connect the extender circuit board to the multiplex
circuit board,

Install the board combination.

Set the METER switch in the TEST position,

Set the RANGE switch in the 15 Vde position,

Press the SQUEILCH DEFEAT button to the ON {in)
position.

Press the KEYBOARD mode button.
Press the POWER CN button to the ON {in} position,

Enter a frequency on the keyboard (for instance,
88.1).

Perform the measurements in the foliowing chart.

( )} Besurethe RE-PROGRAM light is_not on.

CONN ECT BLLACK CONNECT RED
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF
’ TRO_UB LE:

GND pin. Emitter (E) . @ Q707; C714. Check for

of Q707. 0 ;\\} _5 an open or short in

N associated foils.
rﬂ
Collector (C} o L '\\ Ve
of Q708. \\\\ Q709.
. Q701; Q702; Q704; R713;

Collector (C) ot '§ 5 R712; R715; R718; R719;

Collector {C) vy

of Q711. "#}”J 5 Q711

NOTE: If the preceding measurements check good, check
D702 and D703, If both of these diodes check good, C701
or IC701 may be faulty.



=Y =rmarsrErTs

Page 177

TESTCHART 4

RIGHT CHANNEL MULTIPLEX (MPX-DEMQD}
CIRCUIT

()
()

()

Press the POWER ON button to the off (out} position,

Remove the PLL-multiplex demodulator circuit board
from the chassis.

Connect the extender circuit board to the
PLIL-multiplex demodutator circuit board.

{nstal! the board combination.
Set the METER switch in the TEST position.

Set the RANGE switch in the 15 Vdc position.

Press the SQUELCH DEFEAT switch to the ON {in}
position.

Press the KEYBOARD mode button.

Press the POWER ON button to the ON {in) position,

Enter a frequency on the keyboard (for instance,
88.1).

Perform the measurements in the following chart.

Be sure the RE-PROGRAM light is not on.

CONNECT BLACK CONNECT RED
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF
TROUBLE:
GND pin. Emitter {E) o \1§1 5 Q708; C715.
of Q708. Yy -
Collector {C) o ! *‘_,—i'g‘s Qroe.
of Q709, =
Collector (C) o Q701; Q702; R711;
of Q703. o' g "5 R709; R716; R717;
Z R714; R721.
Collector {C} 4 Q7t1.
of Q711. %, 5
%

NOTE: If the preceding measurements check good, check
D701 and D703. If hoth of these diodes check good, C701
or 1IC701 may be faulty,
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TEST CHART &

MULT!PLEX (MPX-DEMOD) CIRCUl‘T‘

(
(

{
B

)
)

)
)

Press the POWER ON button to the off (out} position.

Remove the PLL-multiplex demoduiator circuit board
from the chassis.

Connect the extender citcuit board to the

PLL-multiplex demodulator circuit board.

install the board combination.

Set the METER switch in the TEST position.

Set the RANGE switch in the 15 Vdc position.

Press the KEYBOARD button.

Press the POWER ON button to the ON (in} position,
Use the keyboard to select a strong local station.

Perform the measurements in the following chart.

NOTE: Be sure that the SQUELCH DEFEAT and STEREO
ONLY buttons are in the off (out) position for the following
measurements.

CONNECT BLACK CONNECT RED
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF
TROUBLE:
GND pin. Pin 1 of STEREO ONLY switch
IC702. wiring; 1C702,
Pin 2 of KEYBOARD switch
IC702. wiring. ‘
Pin 4 of . 7 Q716; Q717; IC606; Q601;
Ic702. o' 7 s D611 and/or DEOY; LE02
z not adjusted.
Pin 5 of 21, Q714; D712; D711;
Ic702. | 0%, 5 Q713; Q712; NOISE
%, SQUELCH control wiring.

= g e mATEIICITS
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TEST CHART 6

AUTO-SWEEP PULSE GENERATOR CIRCUIT ()

()

( } Remove the

Press the POWER ON button to the off {out} position, { )

generator-divider-oscitlator  { )

{GEN-D1V-0OSC) circuit board from the chassis.

{ )} Connect the extender circuit board to this circuit

board.

Install the board combination.

Set the METER switch in the TEST position.

Set the RANGE switch in the 15 Vdc position,

Press the KEYBOARD button to the ON {in) position.
Press the POWER ON button to the ON {in) position.

Perform the measurements in the following chart,

Jninim

CONNECT BLACK
TEST LEAD TO:

CONNECT RED
TEST LEAD TO:

METER SHOULD READ:

POSSIBLE CAUSE OF
TROUBLE;

GND pin.

+BV pin

Faulty connector.
5 Proceed to Test Chart
' 1 an Page 170.

Pins 12, 13, and 14

of 1C408,

™

\
%

Harness wiring error asso-
‘s clated with +5V {SW) red
lead and switch assembly,

()

Press the PREPROGRAMMED switch to the ON {in)

position.
GND pin, Pins 12, 13, and 14 % v, . Preprogram switch:
of 1C408. ”'r’;,/ wiring error.
A
NOTE: In the following steps it may be necessary to

repeatedly press the BYPASS button to prevent the pulse
generator from stopping on strong signals.

( | Press the AUTO-SWEEP switch to the ON (in)

pasition.
GND pin. Pins 12 and 13 ,/ IC408 or a faulty
of 1CAQ8. o % "5 solder connection,
/A
%
{ } Turn the SWEEP SPEED control  full

counterclockwise.

Positive {+) side of

R51; wiring error

ND pin.
GND pin C402. (Refer to the
i or 1C408.
“X-Ray View" on )
Page 218.) Oscillate from 0 to 1.5
age ' about once each second.
{ )} Turnthe SWEEP SPEED control fully clockwise.
GND pin. Positive {+} side of {/’%/‘ g R51; wiring error.
ca02. ///Z

Rapid oscillation,
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TEST CHART 7

PHASE DETECTOR AND LOOP FILTER CIRCUIT ()

{
{
{

)
)
)

Press the POWER ON button to the off {out) position. { )

Remove the tuner circuit board from the chassis. { )

Connect the extender circuit board to the tuner circuit ()

board,

Install the board combination,
Set the METER switch in the TEST position.
Set the RANGE switch in the 15 Vdc position.

Press the KEYBOARD switch to the ON (in} position.

Press the POWER ON button to the ON (in} pasition.

Perform the measurements in the following chart,

CONNECT BLACK
TEST LEAD TO:

CONNECT RED
TEST LEAD TO:

METER SHOULD READ:

POSSIBLE CAUSE OF

TROUBLE:;
GND pin. Pin 3 of ,///4 ' Output from programmable
ICB05. o /é, 5 divider network: Proceed
7 to Test Chart 9.,
Pin 1 of o _Output from the divide-by-4
IC505. o%{ "5 reference divider. Proceed
to Test Chart 9.
NOTE: The remaining measurements should be taken with a
front pane! readout of 00,1 MHz,
%\ !
GND pin. Pin 2 of 07 s IC505.
IC505. 2
AR
Pin 13 of 07 s {C508.
IC505. %
Z o
Pin 12 of 0'% s . IC505!
IC505. %
Zo1
Pin 6 of 0%, s IC505.
IC505. %
Pin 8 of Dot IC505
0% 5 b
IC805, 4/,/
{ ) Press the AUTO SWEEP switch to the ON {in} position.
{ } Setthe AUTO SWEEP SPEED control to approximately midrange.
GND pin. Collector (C) of As the Tuner Auto-

Q503 or collector
end of R514.

matically sweeps down

from 107.8 MHz to 88.1 MHz,
the meter shouid begin

near full scale and

decrease in discrete steps

to the lower 1/3 of

the scale,

(0502; O503.
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NOTE: If the preceding measurements check good but the
UNLOCKED light remains ON, check Q604 and Q505.

TEST CHART &

100 kHz CRYSTAL OSCILLATOR AND DIVIDE-
BY-4 REFERENCE SCALER CIRCUIT

{ )} Press the POWER ON button to the off (out) position.

Remove the tuner-PLL circuit board from the chassis.

{ } Bemove the generator-divider-osciilator
{GEN-DIV-O8C) circuit board from the chassis,

Connect the extender circuit board to this circuit
board.

Install the board combination.

Set the METER switch in the TEST position.

Set the RANGE switch to the 15 Vde position.

Press the POWER ON button to the ON (in} position.

Perform the measurements in the following chart.

CONNECT BLACK CONNECT RED

POSSIBLE CAUSE

TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: OF TROUBLE
\ ’/éﬁ by
GND pin. +BV pin. 0 é 5 Faulty connector,
% Proceed to Test Chart 1.
25 kHz QUT Ghotoo, Continue with the
pin. o /’-\&,’ 5 remaining measurements
% on this chart.

NOTE: If the above measurements are correct,. the 100 kHz

Crystal Oscillator and Divide-By-4 Reference Scaler is
assumed to be operating.
. . Check for an open or
GND pin. Pin 14 of A short in associated
1C401, o % ! g foil.
f/’ Check for an open in
R404,
Pin 1 of - IC401; Y401; C407;
G401, B, C4086; C408; C409;
°%, R407; R4086; R405;
L R408.
Pin 6 of bl - Check for an open ot short
1C402. 0%, 5 in associated foil; 1C401
%, or 1C402.
Pin 12 of U"f{}, vy 5 1C402,
1C402. ’.‘1“
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TEST CHART @

PROGRAMMABLE DIVIDER CIRCUIT

{ ) Press the POWER ON button to the off (out} position, 1)

{)

installed.

Remove the
{GEN-DIV-0SC) circuit board from the chassis.

board.

Instal! the board combination.

Be sure the tuner-PLL circuit board is properly (
generator-divider-oscillator

Connect the extender circuit board to this circuit ()

Set the METER switch in the TEST position.
Set the RANGE switch in the 15 Vdc position,
Press the KEYBOARD switch to the ON ({in} position.

Press the POWER ON button to the ON {in) position,

Check to see that the readout display goes to 00.1
MHz. Leave the readout at this frequency while
performing the measurements in the following chart.

Perform the measurements in the following chart.

CONNECT BLACK CONNECT RED
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF
TROUBLE:
GND pin. +5\V pin. 0 /,’P,% Loy 5 Faulty connector.
' é Proceed to Test Chart 1.
Pin & of {C406. 1C406; 1C405, No VCO
{‘9,/ Vg output from the
’f/,,/ tuner-PLL circuit board.
Pin 3 of 1C406.” Stightly above 0. IC405; 1C404.
Pin 2 of 1C406. 1C403; 1C404;
1C4086.
Pin 10 of 1C406. 1C403; 1C404;
1C406; 1C407.

TEST CHART 10

FM TUNER AND VCO FREQUENCY SCALER -

(

}

Press the POWER ON button to the OFF {out)
position.

(!
()

Set the METER switch in the TEST position.
Set the RANGE switch in the 15 Vde position.
Press the POWER ON button to the ON (in) position.

Perform the measurement in the folliowing chart.

CONNECT RED
TEST LEAD TO:

CONNECT BLACK
TEST LEAD TO:

METER SHOULD READ:

POSSIBLE CAUSE OF
TROUBLE;

GND (Upper
support rail},

VCO OUT terminal
{on master circuit -
board at Tuner},

o

The frm tuner;
" iICB01; 1C502;
IC503; 1C504,
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TEST CHART 11 { )} Setthe METER switch in the TEST position.

KEYBOARD CIRCUIT { } Setthe RANGE switch in the 15 Vdc position.

() Press the POWER ON button to the OFF {out) () preg the KEYBOARD button to the ON (in) position,
position,

( ) Remove the four screws {two on each side) holding { ) Press the POWER ON button to the ON (in) position.

the front panel assembly to the chassis. . .
{ )} Perform the measurements in the following chart,

{ ) Position the front panel assembly as shown in Figure
1-1 {fold-out from Page 122), s0 you can watch the NOTE: Refer to the "*Keyboard Circuit Board” X-Ray View
meter and operate the Keyboard buttons. on Page 223 for the test point locations.
CONNECT BLACK CONNECT RED
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: POSSIBLE CAUSE OF
TROUBLE:
Any GND pin, . +BV pin. - 0 "‘fé* ! Faulty connection,
or chassis. ' ’é Proceed to Test Chart 1.
A
L1. Faulty wiring; diodes
installed incorrectly.
L2, p
I/
0 ‘///// S
L4, 7
{
L8.
Voo
7
L1. “ SB4; S801.
With Key 1 pressed. '
. [
. ///’
L1, _ With Key 3 pressed, S803; DBO1.
[
i @ g
%,
L1 With Key b pressed. S805; DBOD3.
@'\ by 5
7,

L1. With Key 7 pressed. £807; DBO07.
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CONNECT BLACK CONNECT RED POSSIBLE CAUSE OF
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE:
{e/"\ vy, ;
Any GND pin, L1. With Key 9 pressed. S809; DB12.
or chassis.
o Vb
@// 5
“,
L2. With Key 2 pressed. $802.
/6,?\ bty s
L2. With Key 3 pressed. $801; D802,
y/ } f
%
L2. With Key 6 pressed. S806; D80S,
P [
%,
L2. With Key 7 pressed. Dgos.
P
L4, With Key 4 pressed. 5804,
'@\ ! / !
“ 5
///,/{
L4, With Key 5 pressed. D804,
{g/\ L
% 5
L4. With Key B pressed. D806.
V7N
7, 5
L4, With Key 7 pressed, D80S,
@‘. 4 1 P
5, 5
L8, With Key 8 pressed. 5808.
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CONNECT BLACK
TEST LEAD TO:

CONNECT RED
TEST LEAD TO:

METER SHOULD READ:

POSSIBLE CAUSE OF

TROUBLE:
{/&\ oy
Z 5
//////
L8, With Key 9 pressed 5809; DB11.
A
\ / 7
o 5
éé
Any GND pin, SHT. With Key 1 pressed D813; Q801.
or chassis.
%
A / !
0 5
SHT. With Key 2 pressed, D814.
=2
\ / f
o é 5
SHT. With Key 4 pressed. D8ib.
AL
\ / !
0 "% 5
SHT. With Key 8 pressed, Dg16.
o
) \4’% ‘s
%
SHT. With Key O pressed 5811; R805.
i
Positive {+) o' % ‘s
side of C802. 4
With RESET pressed S812; R811, C802.
i
o' g s $813; R8O0S;
f R809.
BPS. With no Keys pressed
,@ 1 ] ; s
%, $813; R808;
BPS. With BYPASS pressed. RB09; C801.
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TEST CHART 12
PRELOAD DECODER CIRCUIT

NOTE: It is necessary that the keyboard and programmer
circuits are working properly before you perform the
following steps.

{ )} Press the POWER ON button to the off {out} position,

-{ } Connect the extender circuit board to the preload
decoder circuit board,

( ) Install the board combination at the Preioad Decoder
circuit board location,

Set the METER switch to the TEST position,

Set the RANGE switch to the 15 Vdc position.

Press the KEYBOARD button to the ON (in) position.
Press the POWER ON button to the ON {in} position,
Use the Keyboard and program 96.9 MHz.

Perform the measurements in the following chart.

NOTE: All of the measurements called for in the following
chart are made on the master circuit board at the
QOSC-DIV-GEN circuit board location.

CONNECT BLACK CONNECT RED POSSIBLE CAUSE OF
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE:
GND‘pin or +b. \ % by 5 Faulty connection.
chassis. /é Proceed 1o Test
Chart 1.
PD, Refer to the preload
decoder schematic
PC,. - {fold-out from
\ /ﬁ L Page 204). Check
PCs. é all IC's and circuitry
connected with any
PB;. output pin having an
. incorrect reading.
PD,.
PD,.
PDy.
‘ vVl
PC,. } 5
PC,.
PB,.
RE-PGM.

{ } Press the RESET button to clear the readout display,
{ } Usethe Keyboard to program 89.3 MHz.

{ ) Perform the measurements in the following chart.
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CONNECT BLACK CONNECT RED 1 POSSIBLE CAUSE OF
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE;
GND pin or PD,. Refer to the preload
chassis. decoder schematic
PD,. // ' {(fold-out from
0 % /g Page 204}, Check
PC;. é afl 1C's and circuitry

connected with any
PC,. output pin having

an incarrect reading.
PB,

FD;.

PDs.

PC,.

N

fa®

PCs.
PB,.

RE-PGM.

{ )} Press the RESET button to clear the readout display, { } Perform the measurements in the following chart.

( ) Usethe Keyboard to program 102.7 MHz.

CONNECT BLACK CONNECT RED POSSIBLE CAUSE OF
TEST LEAD TO: TEST LEAD TO: METER SHOULD READ: TROUBLE;
GNthin or PD,. Refer 1o the preload
chassis. o5 decoder schematic
2- {fold-out from
A
o \% "5 Page 204). Check
Pcz. ’é 1 H H
z all IC’s and circuitry
b connected with any
Ba. output pin having an
incarrect reading,
PD, . correct reading
PDg.
PCy.
oy oy,
PC4. {//// 5
PCs.
PB,.
RE-PGM
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ALIGNMENT WITH INSTRUMENTS

NOTE: The fm tuning unit (varactor tuner} was carefully
prealigned at the factory.

Do not attempt to realign the fm tuning unit uniess you
have all of the following:

® Ample proof indicating that & misalignment exists.

® An understanding of the tuning unit and a thorough
knowledge of the theory involved,

® Complete knowledge of instrument alignment
procedures.

® The special precision equipment listed below.
Precision fm stereo generator — FM Stereo Generator
Type SMG1
Radiometer
Copenhagen, Denmark
{or equivalent)
Precision rf generator — FM-AM Signal Generator
Type 202H
Boonton Radio Company
Rockway, New Jersey
{or ‘equivalent)
Audio Voltmeter,
Frequency Counter (100 MHz),

Adjustable power supply (0 — 20 VDC). Hum and
ripple must be less than .5 mV,

Digital voltmeter.
Do not adjust any transformer, coil, or capacitor unless a
step instructs you to do so. Always perform the adjustments

in the order specified,

The “I-F and Stereo Separation” alignment can be
accomplished without performing the *Varactor Tuner

Alignment.” However, always perform the *'|-F and Stereo
Separation” alignment prior to performing the “Varactor
Tuner Alignment.””

I-F AND STEREO SEPARATION

Refer to Parts A and B of Figure 5-4 for the following steps.

1. Be sure the POWER ON button is in the off (out)
position.

2. Unplug the tuner/phase-lock-ioop i-f cable from the i-f
circuit board.

3. Unplug the antenna push-on connectors from the rear
panel.

4, Remove the tuner/phase-lock-loop circuit board from
the chassis,

5, Install the extender circuit board in  the
tuner/phase-lock-loop circuit board location,

6. Install the tuner/phase-lock-loop circuit board on the
extender circuit board,

7. . Connect the extender cable between the
tuner/phase-lock-loop i-f cable and the phono socket

on the i-f circuit board.

8. Connect the fm stereo generator 1o the antenna leads
coming from the tuner/phase-lock-loop circuit board.

9. Adjus‘t the fm stereo generator to provide the
following output:

100.5 MHz, +5 kHz;
1 kHz, 100% modulation;
left ch“annel only.

Use the frequency counter to accurately set the
frequency.

10.  Press the POWER ON button to the ON (in) position.

11.  Press the SQUELCH DEFEAT button to the ON {in}

position,

12. Set the METER switch to the NORM (normal}
position,
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13. Set the AGC SQUELCH  control  fully

counterclockwise.
14. Press the KEYBOARD button to the ON {in} position.
15, Key in 100.5 MHz on the KEYBOARD,

16. Adiust the fm stereo generator output level to place
the signal meter pointer just above midscale. Readjust
the generator as necessary to maintain this midscaie
indication throughout the following steps.

17. Refer to Part A and Part B of Figure 5-4 and adjust
the top and bottom slugs of i-f transformer T553 for
maximum sighal meter indication. :

18.  Adjust the fm stereo generator output for 1000 uv.

19. Connect an audio voltmeter between the RIGHT
CHANNEL output on the rear panel and the chassis.

20. Refer to Part B of Figure 54 and turn the
SEPARATION ADJUST control {located on the
PLL/multiplex/demodulator  circuit
counterclockwise until the STEREO lamp just goes
~out. Turn the control clockwise until the STEREO
lamp just lights; then continue turning it clockwise for
minimum signal {less than 10 mV) on the audio
voltmeter.

21. Disconnect the audio voltmeter.
22, Disconnect the fm stereo generator,

NOTE: If you are going to perform the varactor tuner
alignment, disregard the following six steps; 23 through 28.

23. Press the POWER ON button to the off {out) position.
24, Unplug the extender cable and set it aside,

25. Remove the tuner/phase-lock-loop circuit board from
the extender circuit board,

26. Remove the extender circuit board from the chassis.

27, Install the tuner/phase-lock-loop circuit board in the
chassis,

28. Connect the tuner/phase-lock-loop i-f cable to the
phono socket on the i-f circuit board.

29. Connect the antenna push-on connectors to the
antenna terminals on the rear panel.

board)

VARACTOR TUNER ALIGNMENT

Be sure the “|-F and Stereo Separation’” alignment has been
completed before proceeding,

30. Refer to Part B of Figure 5-4 and unsolder and remove
the bottom end of the 18 k& (brown-gray-orange)
resistor {(R514} from the tuner/phase-lock-loop circuit
board.

31. Connect the rf signal generator to the antenna leads
coming from the tuner/phase-lock-loop circuit board.

32. Adjust the rf signal generator to 90 MHz.

33. Connect the digital voltmeter to the output of the
auxiliary power supply. Leave the voltmeter
connected throughout the remaining steps. It will be
used to monitor the power supply voltage.

34. Adjust the power supply output for exactly 4.78 volts
dc.

CAUTION: Be sure the POWER ON button is always in the
ON (in} position before you connect the auxiliary power
supply leads to the 18 k£ resistor. Likewise, always
disconnect the auxiliary power supply leads before you press
the POWER ON button to the off {out) position,

35. Press the POWER ON hutton 1o the ON (in) position,

36. Connect the common {ground) power supply lead to
the Tuner chassis.

37. Connect the positive lead to the free end of the 18 kQ2
resistor on the tuner/phase-iock-loop circuit board.

NOTE: Oscillator trimmer capacitor C584 does not require
adjustment. However, if this trimmer has been turned or

. adjusted, return it to its midrange position,

38. Adjust the rf signal generator output level to place the
signal meter pointer just above midscale, Readjust the
generator as necessary to maintain this midscale
indication level throughout the foliowing steps.

39. Adjust the oscillator transformer T554 for maximum
signal meter indication,

40.. Adjust the antenna transformer Tb51 and interstage
coils LB52 and L554 for maximum signal meter
deflection,
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41. Repeat the previous step until no further increase in
the signal meter indication can be obtained.

42. Set the rf signal generator to 106 MHz.
CAUTION: When you adjust the auxiliary power supply
voltage in any of the following steps, do not exceed 18 volts

de.

43, Carefully adjust the power supply voltage for
maximum signal meter indication.

44, Adjust the antenna trimmer, C552, and interstage
trimmers C564 and C571 for maximum signal meter
indication.

45, Adjust the power supply voitage for exactly 4.78 volts
de.

486, Set the rf signal generator to 80 MHz,

47. Repeat steps 38 through 44 until no further increase
in the signal meter indication can be obtained.

48. Set the rf signal generator to 98 MHz.

49.  Carefully adjust the power supply voltage for
maximum signal meter indication.

50. Adjust the rf signal generator output level to obtain
full-scale signal meter indication.

NOTE: The following neutralizing adjustment is quite broad

and will have very little effect on the signal meter indication.
You may skip this adjustrnent if you wish as it is not
necessary 1o the proper operation of the tuner,

51. Adjust neutralizing capacitor 557 for minimum
signal meter indication,

62, Adjust the power supply voliage for exactly 4,78 volts
de.

53. Set the rf signal generator to 90 MHz.

54. Repeat steps 38 through 44 until no further increase
in the signal meter indication can be obtained.

55,

b6,

57.

58.

59,

60.

61,
62.
83,

64.

85.

66.

B7.

68.

69,

70.

Set the rf signal generator to 87.75 MHz.

Adjust the power supply voltage for maximum signal
meter indication., This voltage must be 3.8 volts or
greater.

Set the rf signal generator to 108.25 NMHz.
Adjust the power supply voltage for maximum signal

meter indication. This voltage must be 18.0 volts or
less.

Set the rf signal generator to 98 MHz.

Adjust the power supply voltage for maximum signal
meter indication, This voltage must be between 7.0
and 8.3 volts.

Disconnect the power supply for the 18 k& resistor on
the tuner/phase-lock-loop circuit board.

Press the POWER ON button to the off (out) position,

Disconnect the rf signal generator from the antenna
leads.

Unplug the extender cable and set it aside.

Remove the tuner/phase-lock-loop circuit board from
the extender circuit board.

Reconnect the 18 k& resistor (R514) to the

tuner/phase-tock-toop circuit board.
Remove the extender circuit board from the chassis.

Install the tuner/phase-lock-loop circuit board in the
chassis.

Connect the tuner/phase-lock-loop i-f cable to the
phono socket on the i-f circuit board.

Connect the antenna push-on connectors to the
antenna terminals on the rear panel.

This completes “Alignment With Instruments.”
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FACTORY REPAIR SERVICE

Heathkit repair facilities are available to you for particutar
circuit board modules or for your complete Tuner. These
services are described below under the headings "“Module
Repair Service” and “Kit Repair Service.” You may also
avail yourself of the assistance of our trained technical
correspondents by letter or telephone.

MODULE REPAIR SERVICE

Ten of the circuit boards in this Tuner contain most of the
electronic circuits. Seven of these circuit boards are plug-in
units and will be referred to as modules. Any of these
modules may be quickly removed for inspection or service.
This service policy applies to only the following circuit
board modules:

Power Supply Circuit Board Module

Programmer Circuit Board Module

Preload Decoder Circuit Board Module
Generator-Divider-Oscillator Circuit Board Module
Tuner/Phase-Lock-Loop Circuit Board Module

I-F Circuit Board Module ‘
Multipiex Circuit Board Module

Special service facilities have been established at our factory
and at Heathkit Electronic Centers to provide you with
quick service and return of modules, After isolating troubles
to a particular module(s), you may return the module(s} for
repair under the terms of this policy, Every effort will be
made to repair the module and have it enroute to you within
48 hours (two working days) after it is received at the Heath
service facility. :

IN WARRANTY — In addition to our standard 90 day kit

warranty, any of the above modules requiring service and
returned to a Heath service facility will be serviced or
replaced with no charge for labor or parts.

OUT OF WARRANTY — After the standard 90 day kit
warranty expires, any of the above modules requiring service
and reiurned to a Heath service facility will be serviced or
replaced at a fixed charge of $5.00 per module, including
laber and parts.,

How to Return Modules

A special “Module Service” carton (red in color) has been
included with your kit. Save this carton and some loose
packing material. Then, if at any time it becomes necessary
to return a module(s), pack the modulels) carefully in this
easily-identified carton to assure yourself of rapid service,
Inciude the foliowing information in the pack:

1. A letter describing the difficulties in your Tuner.

2. The chassis series number {on the blue and white
label),

3. Date of purchase and invoice number,

4, Your check or money order covering service fees
{$5.00 per module) for “out-of-90-day
warranty’’ service,

5. Ship the carton by insured parcet post to “‘Heath
Company, Benton Harbor, Michigan 498022," or
to any one of the Heathkit Electronic Centers

" listed in the eurrent Heathkit catalog,

This service policy applies only to those plug-in circuit board
modules listed above, If the problem appears 1o be
somewhere other than on one of the listed modules, please
check with our Technical Correspondence Section or your
nearest Heathkit Electronic Center before returning the Kit
for service,

KIT REPAIR SERVICE

See inside the rear cover of the Manual.
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REPLACEMENT PARTS AND PRICE INFORMATION

To order a replecement part: Use the Parts Order Form
furnished with this kit. |f one is not available, see
“Replacement Parts” inside the rear cover of the Manual.

The prices in the Parts Lists apply only on purchases from
the Heath Company where shipment is to a U.S.A.

destination. Add 10% {minimum 25 cents} to the price when
ordering {Michigan residents add 4% sales tax) to cover
insurance, postage, and handling. Qutside the U.S.A. parts
and service are available from your iocal Heathkit source and
will reflect additional transportation, taxes, duties, and rates
of exchange.



SPECIFICATIONS

MONOPHONIC

Intermediate Frequency . . . .

Antenna . . .. . .. ..

Frequency Response

Discriminator . . . . . .

Sensitivity . . . . .. .. ..

Selectivity (Alternate Channel)

Capture Ratio . . ... ...
Harmonic Distortion . . . . .
Intermodulation Distortion . .
Image Hejectioh .......
[-F Rejection , . . ... ...

Spurious Rejection . . . . . .

TUNER

-------------

.............

-------------

-------------

-------------

..............

.............

.............

*Rated |HF {institute of High Fidelity} Standards.

HEATIEEITS®

88.1 to 107.9 MHz,
Digitally synthesized.
10.7 MHz.

75 Qoor 300 2.

10 - 60,000 Hz, +.6 dB.

20 to 15,000 Hz, £1 dB.

_ Lessthan 1.8 uVv.*

Greater than 95 dB.*
Less than 1.5 dB.*
Less than 0.3%.%

Less than 0.1%.*
Greater than 90 dB.*
Greater than 90 dB.*

Greater than 90 dB.*

193
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Signal to Noise Ratio (100% modulation} . . . . . . . . .
A-M Suppression

Channel Frequency Accuracy . . « « « « v v v v« v o s

STEREOPHONIC

Channel Separation . . . . . v . « v v v 0w e e e s

Harmonic Distortion {100% modulation} . . . . . . . . .
Frequency Response . . . . . . . .« v v o v v v o v

19 kHz and 38 kHz Suppression . . . . . . . . . ...

SCA Suppression

....................

AUDIO OUTPUT

Output Voltage . . . . . .. .. .. e e e e e e e
(with 160% modulation)

Output Impedance

...................

SCOPE OUTPUTS
Horizontal

Vertical

........................

GENERAL

Power Requirements

..................

AC Qutlet

.......................

.......................

Mounting
Dimensions Qverall

....................

NetWeight . . . . . . . .+ v 0 i v v oo v v o

*Rated IHF {Institute of High Fidelity) Standards.

Greater than 65 dB.*
Greater than 60 dB.*

Better than 0,005%.

1000 Hz, 40 dB.

80 Hz, 30 dB.

10 kHz, 30 dB.

15 kHz, 25 dB.

Less than 0.36%.

+1 dB, 20 to 15,000 Hz,
Greater than 60 dB.

Greater than 60 dB.

1.0 volts yms nominal.

4700 £ nominal,

0 V to 1.0 V peak-to-peak nominal {100% modulation).

0V t0 3.0 V DC nominal (full limiting).

105-125 or 210-250 volts 50/60 Hz ac. Power consumption
50 W maximum,

Unswitched, 360 W maximum.
Cabinet, shelf, wall, or panel.
&' high, 18-3/8" wide, 14-3/4"' deep.

15 tbs. 12 oz.

L e

The Heath Company reserves the right to discontinue
products and to change specifications at any time without
incurring any obligation to incorporate new features in

products previousty sold.



CIRCUIT DESCRIPTION

Refer to Schematic Diagrams (fold-out from Pages 199
through Page 210}, and to the Block Diagram (fold-out from
Page 194}, while you read this “Circuit Description.”

A Master Schematic Diagram (fold-out from Page 227)
shows the master circuit board and the wiring
interconnections between the varicus circuit boards. Refer
to the individual schematics for each circuit board {fold-out
from Page 189 through Page 210),

"“To help you locate specific parts in the Tuner or on the

Schernatic, the circuit part numbers (R1, C101, L301, ete.}) -

for resistors, capacitors, coils, and transistors are in the
following groups:

049 Parts on the master cireuit board.
50-09 Parts on the chassis.

100-199  Parts on the power supply circuit board,

200-292  Parts on the programmer circuit board.

300-399  Parts on the preload decoder circuit board.

400499  Parts on the generator-divider-oscillator circuit
board.

B00-599  Parts on the tuner-PLL cireuit board.

B00-699  Parts on the i-f circuit board.

700-799  Parts on the PLL-multiplexer demodulator circuit
board,

800-899  Parts on the keyhoard circuit board.

900-928  Parts on the readout circuit board.

The foliowing paragraphs explain the overall circuit

functions, briefiy, in pontechnical terms. Detajled

HEATIEREIT®

descriptions of circuit operation begin with the title
“Inputs.”” This portion of the “Circuit Description” is
intended to be informative, but does not attempt to teach
the digital techniques used in the Tuner.

FM broadcast signals (88.71 to 107.9 MHz} are received by
the antenna and coupled to the tuner, The tuner selecis a
particular station signal and converts it to an intermediate
frequency {i-f) of 10.7 MHz.

The tuning unit differs from ordinary fm tuners in that a
mechanical type of tuning is not used. Instead, it is tuned by
applying a dc voltage to the tuning unit.

Any one of three types of inputs can tune the Tuner. The
keyboard, preprogrammed cards, or automatic sweep, along
with the associated circuitry, program a divider circuit, The
divider circuit divides the tuner VCO frequency and
compares it to a reference freguency. The result of this
comparison is the tuning voltage. Changing the divide ratio
of the divider circuit changes the dc voltage applied 1o the
tuner and a different station is tuned in. A visual display of
the station frequency is provided by the readout clrcuitry.

Left and right channel signals were produced at the radio
station. These signals were then combined with other
standard fm signals and transmitted. The received signals
from the Tuner tuning circuits are amplified and converted
back into an audio signal by the detector circuit. The
multiplex demodulator circuits then separate and amplify
the left and right channel audio signals.

195
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INPUTS

Each of the three inputs (keyboard, preprogrammed, and
auto-sweep) provide electronic digital tuning of the Tuner, A
keyboard permits manual frequency  selection.
Preprogrammed cards provide selective memory tuning. The
automatic sweep electronically scans through the fm
freguency range seeking stations of a predetermined signal

strength.

The desired input selection scheme is activated when the
appropriate front panel switch (Keyboard, Auto-Sweep,
Preprogrammed} is pressed. These switches are mechanically
connected in an exclusive OR configuration where only one
input at a time can be selected.

Logic techniques are used to represent the fm station
frequencies. The decimal numbers O through 9 can be
represented by an 8-4-2-1 binary code as follows:

DECIMAL BINARY
8421

0 0000
1 CoD0i
2 6010
3 001-1
4 0100
5 0101
6 0110
7 ..0111
8 1000
9 1001

The fm broadeast band spans from 88.1 MHz to 107.9 MHz,
These frequencies, when converted to an 8-4-2-1 binary
code, are used to program the Tuner. Since 107.9 is the
largest decimal number to be used, it can be expressed as
follows:

107,82

Because the number under column A is never larger than 1,
the 8-4-2 in column A is not used.

A B c D

N— e
Not Used

The above terms are combined and expressed in the
remainder of the Circuit Description as follows: -

Dg D4 Dy D,

Ay Bs By By B,  Cg Gy G, C,
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All fm frequencies within the commercial fm broadcast band
end in an odd digit; thatis 1, 3, 5, 7, or 9, Several fm station

frequencies are shown below to illustrate the odd digit. -

Because D, is always 1 for all frequencies, it is internaliy INTERNALLY
fixed, FIXED
Al BS B4 Bz Bl CB C4 Cz C1 Dg D4 Dz D1
99.9 0 1001 1001 100 1
107.1 1 0000 0111 gooQ 1
96.3 0 1001 01190 001 1
98.7 0 1001 1000 011 1
103.5 1 0000 0011 610 1
1056.7 1 0000 0101 011 i
88.5 0 1000 1000 010 1
CARD
PREPROGRAMMED SWITCH
Because both positive and negative logic are used, the terms RE CARD
H {high} and L {iow) will be used in the following discussion
to distinguish between logic levels, The letter H or the word
. : - - %= INOT UsED
“high* will be referred to when the voltage level is between
o - & |NOT USED
+3.2 and +5.2 volts. The letter L or the word “'low" will be o N
used when the voltage level is ess than +0.8 volts (ground). & ~ ; ]
These H and L designations can be easily converted to 1 and & ° ¢
0 logic tevels if desired, For positive logic, let logic 1 = H and F ey " ¢
logic 0 = L. For negative logic, let logic 1 = L and logic 0 = - Fiatetets . &
J 9. ® — I
H. I P - —— [NPUTS
A c—t T0 DATA
g - & | MULTIPLEXER
o - e
PREPROGRAM CARD READER o o P R
~ | > o —
m__ o
- . s T - e ——
The Preprogram pushbutton switch is pressed 1o activate the -
preprogram card readers. One of the three card reader < __.1e° g:
switches (A, B, or C) is pressed to seiect the desired _J §NOT USED
' BCD
programmed card. EQUIVALENT RE:EER
STATICN .
: Figure 6-1
In its normal state, the card reader contacts remain closed. FREQUENCY
The plastic preprogram card is inserted into the card reader KEYBOARD

t0 open unwanted connections, Notches (cutouts) in the
card permit wanted connections to remain closed, Figure 6-1
illustrates how the notches in a preprogrammed card apply
the BCD (binary coded decimal) equivalent of the station
frequency to the data multiplexer. The D, section of.a
preprogrammed card. is not read by the card readér e€ven
though it may have been removed when the card was
prepared. This is because the D, line is always high for all
frequencies.

The Keyboard switch is pressed to complete the ground
circuit to the keyboard keys. Diodes D801 through D812
form a diode matrix that converts the keyboard decimal
numbers to corresponding BCD (binary coded decimal)
outputs. Normally, outputs Lg, L4, Lo, and L, remain high
{positive voltage}. When one of the ten keys is pressed, the
appropriate L. outputs are grounded f{low} and remain
grounded until the key is refeased.
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Figure 6-2

Figure 6-2 shows how keyboard key 6 produces a BCD
output of Ly = high, Ly = low, L, = low, and L, = high.
{These outputs are in negative logic.)

Diodes D813 through D816 and transistor Q801 form a
NOR gate circuit, Because Q801 is normally biased to
conduct, its output is low. However, when one of the four
keyboard outputs is low, or when key 0 is pressed, Q801 is
turned off and produces a high {positive voltage) shift signal,

AUTOMATIC SWEEP

The Auto-Sweep switch places a low {ground) on the inputs
of several NAND gates in the data multiplexer. it also
initiates the count down signal.

Because 107.9 MHz is the highest fm station frequency, it is
necessary to start the sweep above this point. The logic
signal applied to the NAND gates is the BCD equivaient of
107. {10},
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Although the 107. (10) is entered into the data multiplexer,
the count down signal immediately causes a count down,
Thus, the first number to be seen on the readout is 107.9,

DATA MULTIPLEXER

PP

The data multiplexer circuitry, {C5 through
ICB, is located on the master circuit board, It
directs the BCD information from the three fm
station selection inputs to the programmer
circuit.

The input AND gates, |C5 through IC8, are
internally connected so the inputs assume a
positive voltage (H} when they are open cir-
cuited. A high output is produced only when ali
three inputs are open circuited (H) at the same
time.

When the Preprogram switch is pressed, the
appropriate card reader contacts are connected
to ground (L}). Only when the preprogrammed
card opens the desired card reader contacts
does the particular AND gate produce a high
output, .

The keyboard and autc-sweep inputs to the
‘data multiplexer output NAND gates are both
connected to a positive voltage (H) in the
preprogram mode. The output from these
NAND gates is low only when all three inputs
are high at the same time,

Figure 6-3 illustrates how & notch in the
preprogrammed card applies a high to the input
of the programmer circuit, It shows also how
no notch in the card produces a jow input.

‘When the Keyboard switch is pressed, all three
card readers are open circuited, The AND gate

NOTCH

. m

—-

FROM FROM
KEYBOARD  AUTO-SWEEP
+8V 5V
) y
H
ﬁﬁ :NAND H
AND
L—/ 1
INPUT S
To
PROG RAMMER
CIRGUI T

L H

H] H L
v Ny i NaND
. ANU ‘
CONTACTS
OPEN

Figure 6-3

outputs are now alllhigh because all of the inputs are open
circuited {H). Also, because all NAND gate inputs are H, the
inputs to the programmer circuit are L,

As explained previously, when a decimal number key is
pressed, the appropriate outputs are grounded (L}. A low on
the NAND gate inputs causes a high output,

The auto-sweep mode places a low onsix NAND gate inputs
as explained previously. This low is the BCD equivalent of
107.(10). The programmer circuit input then appears as
foilows:

®

0 7 {10)
By B4 B, B, Cs G4 ,cz G Dg D4 Dy
L L L L L HHH H L H
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PROGRAMMER

PREPROGRAM MODE

The RST {reset) line to the programmer circuit board is
normally connected to ground {L} through RB12 on the
keyboard and the Preprogram switch, In the preprogram
mode, however, the RST line is open circuited as shown in
Figure 6-4. All of the OR gates of IC207 are internally
connected so the inputs assume a high (H) level when they
are open circuited. The RST line will then let one input {(pin
10} of 1C207C assume a high; this results in a high output. A
high to one input of each NOR gate (IC206A, 1C2068B,

IC206C, and 1C208D) produces a low output from each
pate,

A low 1o the Ioad inputs of the registers; A, B, C, and D
(1202, 1203, 1C204, and 1C208); aliows the BCD station
information present on the twelve input lines 1o enter the
registers, Since the register Joad lines are always low
whenever the preprogram mode is selected, the BCD station
information on the preprogrammed card appears at the
twelve register outputs.
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KEYBOARD MODE

in the keyboard mode, a register will not accept an input
unless its load line is Yow. Also, since the BCD information
from the keyboard can represent only one number at a time,
it is necessary to direct this information to the proper
register. A shift register (iC201} is used for this purpose,

Initially the outputs (Q1, 02, O3, and Q4)} of shift register
G201 are low. This permits the NOR gate circuit, diodes
D201 through D204 and transistor Q201, to place a high at
the serigl input (DS) of the shift repister. A shift pulse
applied to the shift right input {CL) shifts the high from the
DS input to the Q1 output. As soon as one of the Q outputs
is high, the NOR gate circuit (D207 through D204 and
Q201) removes the high from the DS input and holds it low,
1t witl remain low until all the shift register outputs are again
low. A second shift puise shifts the high from the Q1 ta the
Q2 output, leaving Q1 low. A third shift pulse shifts the high
from the Q2 to the Q3 output, leaving Q2 low. A fourth
shift pulse shifts the high from the O3 to the Q4 output,
leaving Q3 low. '

As previously explained, a positive shift signal is produced
by the keyboard whenever one of the keyboard output fines
is low. This positive shift signal is coupled through capacitor
C204 to NOR gate 1C209C. NOR gates 1C209C and 1C2098B
form a one-shot muitivibrator circuit. This cireuit, in effect,
hoids the shift puise for a short period of time (10
milliseconds) and blocks any switch bounce pulses that may
have occurred. The output from 1C209C is coupled through
NOR gates {C209A and 1C209D to the shift right input (CL}
" of shift register 1C201.

Normally, the inputs (keyboard outputs L,, Ly, and Lyl to
NAND gate IC1B are high. This makes the output of IC1B
{An} low. (IC1B is located on the master circuit board.)
Whenever keyboard-keys 2 through 9 are pressed, at least
one of these keyboard outputs will be low. A low at any of
the NAND gate inputs will cause a high at P_.:.'

Transistor Q1 functions as an inverter, The output of Q1
(AL} is always opposite A, When A, Is high, A, is low.

The first number entered on the keyboard will initiate the
first shift signal. A shift right will occur within the shift
register and place a high at the Q1 output. This high is
coupled through capacitor €213 to AND gate |C208D. If
the first number is either a 1 or 0, the A, input will be high.
A high input at both inputs of AND gate 1C208D will
produce a high output. A high input to NOR gate 1C206C
will produce a low output. Now that the register A load line
is low, the BCD information {1 or 0) on the A, input line is
loaded Into register A, :

However, if the first number entered on the keyboard was
other than a 1 or 0, the A, inputis low. A low at either
AND gate (1C208D} input will place a low on the input of
NOR gate 1C206C. This prevents register A from loading.
But now, both output Q; and A, are high. Anytime these
inputs to AND gate IC20BC are high, a second shift pulse is

“produced at the output. This second shift pulse places the

Q, output of 1C201 high and this high is coupled through
capacitor C212 to NOR gate |C208D, The output of
IC206D, now jow, aiso places the register B load line low.
Thus, if the first number entered is other than 1 or 0, it will
be placed in register B.

As the last number is entered, the Q4 output of shift register
IC201 goes high. This high is applied to one input of NCR
gate 1C209D to prevent additional shift pulses from reaching
the shift right (CL} input of 1C201.

Pressing the Reset key applies a high through capacitor C802
{on the keyboard) to the inputs of 1IC207D and 1C207C. OR
gate 1C207D places a high to the MODE CONTROL and
STROBE inputs of 1C201 and clears the shift register so all
Q outputs are low. 1C207C also places a high at one input of
each NOR gate of 1C206. The load lines to registers A, B, C,
and D are low and aliow the lows {zeros} present on all input
lines to enter the registers.

During the keyboard loading process, the audio signals are
squelched, The signal at the Q4 output of the shift register is
also present at the squelch output {SQ). When Q, is low,
which occurs during keyboard loading, the audio signal Is
squelched, After the last number has been entered, the Qq
output is high, This high at the SO output allows the squelch
circuits to function normally.

AUTOMATIC SWEEP MODE

In the automatic sweep mode, registers A, B, C, and D are
used to count down. These registers are first loaded with the
BCD equivalent of 107. {10}; then a pulse signal is applied to
make them count down. When the count reaches the BCD
equivalent of 87.9, a reset oceurs, reloading the 107. (10)
into the registers.

Pressing the Auto-Sweep switch applies the BCD equivalent
of 107. (10} to the input lines of register A, B, C,and D. it
also places +5 volts {H} on the B+S line, This high is coupled
through resistor R205 and capacitor €203 to the RST
{reset) line. A high to the input of OR gate 1C207C also
places a high on the inputs to the NOR gates {A, B, C, and
D) of IC206. All of the outputs of 1C206 are momentarily
fow: this allows the registers to Joad the 107. {10)
information present on the input lines,
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The Auto-Sweep switch also connects +5 voits to the +5V
SW fine of the generator-divider-oscillator circuit board. This
voltage is the power for 1C408. An astable multivibrator
circuit, 1C408C and IC408B, applies a pulse to a sgquaring
circuit, 1C408A and 1C408D. The frequency of this pulse
generatbr is adjustable by control R61 from approximatety
.1 to 10 pulses per second. This signal is used in the
automatic sweep mode to pulse the count down register, An
input (sweep stop} that is used to stop the pulse generator
" will be explained later.

The pulse penerator signal serves two functions, First, it
pulses the clock (C) input of the first down counter {register
D) to cause it to count down. Second, it is used to
synchronize the load signal.

Registers A, B, and C countdown (9, 8,7,6,5,4,3,2,1,0,
9, 8, etc,) one number at a time, A count down occurs each
time the cloeck input goes from a low to a high level, This
clock pulse is formed by the output of the preceding
register.

Unlike the other registers, when register D counts to zero it
internally produces a reioad signal, The BCD information
{Dg = H, D; = L, D, = H) present at the input is reloaded
into the register when the pulse generator signal goes low.
When the signal returns high, the register counts down to 4.
The reload and first count down happens very guickly due

to the short duration (approximately 40 to 70 usec) of the
pulses, Each time the register reloads, the low to high (0 to
+5V} transition at output 04 is coupied o the clock input
of register C; this causes it to count down ohe number,

NAND gates 1C210C and I1C210D form an R-§ type
flip-flop. When the set input (pin 13 of IC210D) goes low,
the fiip-flop sets so the output is also low. When the reset
input {pin 10 1C210C} goes low, the flip-flop output resets
so the output is high, .

The squelch circuit which witl be explained later, supplies a
STOP signal to the set input of the flip-flop. A STOP signal
{low), applied to the R-S flip-flop, produces an SWP STOP
output signal (low) which stops the pulse generator circuit.
This, in turn, causes the automatic sweep count down to
aiso stop, The flip-flop will remain in its set condition even
if the STOP signal goes high. )

The reset input {pin 10 of 1C210C} is connected to +6 volts
{high} through resistors RB0O2 and R808 on the keyboard
circuit board. The Bypass keyboard key resets the fiip-fiop
by placing the reset input to ground (low). When the
flip-flop resets, the output (SWP STOP) goes high, the pulse
generator restarts, and the count down of the register
continues,
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READOUT CIRCUIT BOARD

The readout circuit consists of four numerical display tubes
and three BCD-to-seven-segment decoder driver integrated
circuits, Tubes V802, V903, and V904 are .similar
seven-segment display tubes with the exception of the
decimal point in VO04. Tube V901 is a two segment tube
that can only display the numeral 1. The numerals of each
tube are lighted by grounding the appropriate segments,

Integrated circuits 1C901, ICB02, and IC903 decode the
BCD {binary coded decimal} information from the twelve
output lines of the programmer circuit board. The D, input
(pin 7) of ICB03 is always tied to a high (+5V). This aliows
only the odd-numerals of V804 to light.

Decimat point input (pin B} of IC903, which is connected to
+5 voits (high}, holds the output (pin 4} grounded {low)}.

This ensures that the decimal point in display tube V904 is
always lit.

“The segments of display tube V901 are connected to the

decimal point outputs (pin 4) of ICB07 and I1C902.
Whenever the decimal point inputs (pin 5) of 1C901 and
IC902 are high, both segments of V9801 are grounded and
light the numeral 1, Since the decimal point inputs are both
connected to input A,, the numeral 1 of tube V901 is lit
whenever A, is high.

When the L/T (light test) switch S57 is pressed, the L/T
inputs {pin 3) to IC901, IC902, and 1CO03 are grounded.
This causes all outputs of each integrated circuit to go low
and light all the display tube segments.

Transistor Q801 is the reprogram lamp driver and is
discussed in the description of the preload decoder circuit.
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PRELOAD DECODER CIRCUIT BOARD

The logic circuitry located on the preload decoder circuit Preload
board recetves the BCD (binary coded decimal) station Station Decoder
information and converts it to another binary number. This Frequency {MHz) Output
new binary number is used to load the programmable divider -
circuit, Logic redundancies eliminate the need for binary 05.5 187
inputs beyond B, ; this simplifies the logic circuitry. Also, 95.7 188
because the P, output is always high, it is not reguired. 95.9 189
96.1 190
The folowing chart shows each fm station frequency and 96.3 191
the correspondina preload decoder output, 96.5 192
96.7 193
Preload 96.9 184
Station Decoder 97.1 186
Frequency {MHz) Output g7.3 196
97.56 197
88.1 o 150 97.7 108
88.3 151 97.9 109
88.5 162 98.1 200
88,7 163 08.3 201
B8.9 154 98.5 202
89.1 165 98.7 203
89.3 156 98.9 204
89.5 167 99,1 2056
89.7 158 99.3 206
89.0 159 99.6 207
0.1 160 99.7 208
90.3 161 89.9 209
90.5 162 100.1 210
a0.7 - 163 100.3 211
90.9 164 100.5 212
91.1 165 100.7 - 213
91.3 166 100.9 214
91.5 167 101.3 2186
81.7 168 101.3 216
91.9 169 ' 101.6 217
92.1 170 101.7 218
92.3 171 101.9 _ 219
92.6 172 . 102.1 220
92.7 173 102.3 221
92.9 174 102.6 222
893.1 175 102.7 223
93.3 176 ' 102.9 224
93.56 177 103.1 225
3.7 178 103.3 226
93.9 179 103.6 227
94.1 180 103.7 228
94.3 181 103.2 229
94.56 182 . 104.1 230
94,7 183 104.3 231
94.9 184 104.5 232
95.1 185 104.7 233
95.3.- 17 186 104.9 234
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Preload
Station Decoder
Frequency (MHz} Cutput
105.1 . 235
105.3 ) 236
106.6 237
108.7 238
106.8 239
1061 - 240
108.3 241
106.6 242
106.7 243
106.9 244
107.1 245
107.3 246
107.6 247
107.7 248
107.9 249

A reprogram circuit will turn on the Re-program light and
squelch the audio signal if the Tuner is programimed outside
the fm frequency hand (88.1 to 107.2 MHz).

Part of this circuit; ICOA, ICOB, 1COC, ICOD, and Q2; is
located on the master circuit board. The four two-input QR
gates form the eguivaient of a single five-input OR gate.
Transistor Q2 is an inverter and makes the entire circuit a
five-input NOR gate. The five inputs (Bg, B4, B,, By, and
Cg) are from the programmer circuit. Only whén all of the
inputs to this NOR gate are low will the BO' output to the
preload decoder be high.

The remaining portion of the reprogram circuit (1C301A,
IC301B, IC310A, IC3108, 1C310C, 1C310D, IC303E, and
Q301) is located on the preload decoder circuit board.
Inputs to this circuit include BO', A, By, By, Cg, and -Bl.
The preload decoder output {RE PGM) is connected to the
reprogram squelch circuit on the multiplex circuit board and
to an input (INV IN)} of the readout circuit board. When this
signal is high, it will cause the squelch circuits to squeich the

" audio signal. Also, transistor Q801 on the readout circuit -

board functions as a switch and turns on the Reprogram
light whenever the reprogram signal is high,

GENERATOR-DIVIDER-OSCILLATOR
CIRCUIT BOARD

The generator-divider-osciilator circuit board contains three
separate circuits; a pulse gerierator, a programmable divider,
and a 100 kHz oscillator.

PULSE GENERATOR

The pulse generator, an adjustable astable multivibrator,
supplies a pulse to the automatic-sweep down counter. This
circulit was explained previousty in the programmer
description on Page 200.

PROGRAMMABLE DIVIDER

The programmable divider consists of three programmahle
up/down decade counters; 1C403, 1C404, and 1C405; in
cascade. A common load line is used to simultaneously
reload the counters when a negative going {low} pulse is
received from the recycle logic. BCD inputs received from
the preload decoder are always present and will not change
untess a different fm frequency is selected. Each counter will
count down to zero from the loaded count and then
function as an ordinary decade counter until the next load
pulse. The input (DIV IN} to the programmable divider is
the VCO ({(voltage controlled oscillator) scaler output from
the tuner circuit board. (The VCO signal will be explained
later on Page 206.) Since this VCO signal causes the counter
to count down, it is divided, as determined by the BCD
inputs, by the counter,

Due to propagstion delay, it is impossible to reload at the
end of a count and not lose several pulses. Therefore, a
recycle logic circuit is used to “‘anticipate” the last count,
The recycle logic consists of |C406A, IC40BE, IC406C,
ICAQ7A, 1C407B, and 1C407C. This circuit senses the BCD
output state of each counter, WhenB=0,C=56,and D=7,
the ocutput {pin 6) of NOR gate 1C4068B goes high. The very
next putse from the VCO scaler {DIV IN) causes the output
{pin 8} of NAND gate IC407C to go low. This negative
transistion reloads the programmable divider to restart the
count down sequence again. Thus, the recycle logic is
“setup” at count B7, but the actual reload occurs on the
next VCO input pulse {count 56) .

OSCILLATOR

A highly accurate 100 kHz osciflator is formed by NAND
gates IC401A, I1C401B, and crystal Y401, NAND gates
IC401D and IC401C, connected in an R-S flip-flop
configuration, provide a symmetrical square wave output,

J-K flip-flops IC402A and 1C4028 form a divide-by-four
circuit. The 100 kHz signal, when divided, produces a 25
kHz output signal, This 26 kiHz signal is used as a reference
signal for the phase detector (input X} on the tuner circuit
board,
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TUNER-PLL CIRCUIT BOARD

FM TUNER

FM broadcast signals (88.1 to 107.9 MHz} are received by
the fm tuning unit and converted to an i-f frequency of 10.7
MHz. The tuning unit contains two rf amplifier stages in a
cascade configuration, a mixer stage, an oscillator stage, and
a buffer stage. FM signals are coupled from an external 300
or 75 ohm fm antenna to the primary winding of
transformer T661. The secondary winding is part of a tuned
eireuit which is tuned to the frequency of the desired station
by  voltage-variable-capacitance = diode D&b1, The
characteristics of this diode are such that it has a certain
amount of capacitance. The amount of capacitance is
proportional to the dc voltage applied to the diode. The
selected signal from this tuned circuit is coupled to the gate
of transistor Q581 for amplification. From the drain of
QB61, the signal is coupled through capacitor C561 to the
drain of transistor Q662 for further amplification. From the
source of Q562, the signal is coupled through capacitor
CBB8 to the gate of transistor QB54. '

The input signal is also tuned by two resonant circuits
composed of voltage-variablecapacitance diode Db52 and
coil 1552, and voltage-variabie-capacitance diode DB5E3 and
coil L5654, The signal is then mixed with the local oscillator
signal in transistor 0554 and coupled through transformer
TEE3 to the i-f circuit. '

Transistor (1553 operates as a grounded base oscillator, The
‘frequency of this osciilator, which is 10.7 MHz above the
incoming ¢f signal, Is determined by the tuning action of coil

TEB4 and voltage-variable-capacitance diodes D554 and
D55G, A portion of the cscillator signal is coupled through
the secondary winding to the source of transistor 0654, As

‘the oscillator signal and rf signal are mixed, they produce a
10,7 MHz i-f signal which is then coupled through the i-f

transformer, T553, to the i-f circuits.

The oscillator signal is also coupled through capacitor C582
to the emitter of transistor Q565 for amplification and
isolation, Transistor QbEG, a grounded base amplifier,
amplifies the oscillator signal to approximately 1,0 volt
peak-to-peak. The frequency range of this signal is 98.8 MHz
{88.1 + 10.7} to 118.6 MHz (107.9 + 10.7). The output
from this circuit, the VCO {voltage controlled oscillator)
signal, is divided by the VCO scaler circuit and applied to
the programmable divider circuit.

VCO FREQUENCY SCALER

The VCO frequency scaler is a high speed divide-by-eight
circuit made up of three divide-by-two circuits. This circuit
divides the 98.8 to 118.6 MHz VCO frequency from the.
tuner by eight to provide a 12.350 to 14.825 MHz square
wave 1o the programmable divider circuit,

IC501A and 1C501B are OR/NOR gates connected in series
to form another buffer amplifier, This buffer stage is needed
to drive IC502, a high-speed type-D flip-fiop, the first
divide-by-two circuit. The output of IC502 drives the second
divide-by-two circuit, IC503A, a J-K flip-flop. The output of
ICS03A drives the third divide-by-two circuit, {CB03B, also
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a J-K flip-flop. The series combination of these three

flip-flops provides = frequency scale factor of eight
’ VCO

(VCO+~2+2+2~= g

The output of IC503B is coupted through capacitor C503 to
NAND gate 1IC5040, NAND gates 1C504C and 1C504D form
an Interface between the VCO frequency scaler and the
programmable divider circuit previously explained,

PHASE DETECTOR AND LOOP FILTER

The phase detector and loop filter compares the 25 kHz
reference signal with the divided VCO signal. When these
signals differ in frequency or phase, a tuning voltage is
produced and applied through the foop filier to the tumer.
As this tuning voltage causes the tuner to change frequency,
the VCO output and, in turn, programmable divider output
also change accordingly until the phase detector output
returns to zero.

The phase and frequency detector #1 of IC505A compares
the X input {programmable divider output) to the Y Input
{25 kHz reference), If the X input is lower in frequency (lags
in phase) than the reference signal at input Y, the output at
pin 13 goes low. When the X input is higher in frequency
{leads in phase) than the reference signal at input Y, the
output at pin 2 goes low.

A charge pump, ICB0OBB, changes the phase detector outputs
to fixed amplitude positive {or negative) pulses, These pulses
are applied to an integrator (RB605, R606, and C505) and

the loop fitter circuit (QB01, 1C505C, Q502, and Q503}.
The loop filter provides a dc voltage proportional to the
phase error between the X input and the Y input. When
tuned to BB.1 MHz, the voltage applied to the tuner by the
loop filter is approximately +3.5 volts de, while at 107.9
MHz, the voltage is approximately +15 volts de.

“UNLOCKED” DETERMINING NETWORK

The phase and frequency detector #2 of ICB0BA also
compares’ the X input to the Y input for a phase or
frequency difference, An R-S type flip-flop, formed by
NAND gates [CBO4A and ICE04B, is followed by an
integrator {R517, DB01, and C508) and a driver transistor,
Q504,

When the tuner VCO is phase-locked to the reference
oscillator, the R-S flip-flop remains in a steady state in
which the output at pin 3 is at a positive voltage level, This
positive voltage causes 0504 to conduct, coupling a low -
voltage level to the squeich circuits. Also, because transistor
Q5056 is held cut off, the “UNLOCKED" indicator will not
light.

However, if the tuner VCO becomes unlocked from the
raference osciilator, the R-S flip-flop produces a series of
puises, the first of which will turn Q504 off. This places a
positive voltage to the squelch circuits {causing the audio to
sgqueleh) and to the base of QB0OB and turns Q605 on.
Whenever transistor QB05 conducts, the “UNLOCKED”
indicator lights,




Page 208

= AT ITS

I-F AMPLIFIER CIRCUIT BOARD o

The 10.7 MHz signal is coupled from the tuner to pin 3 of i-f
amplifier-dimiter 1C601. 1CB01 amplifies the signal and
provides the proper impedance matching between the tuner
and LC filter FBD1, The LC filter provides selectivity for the
if signats and exceptional phase linearity for optimum
muttiplex perfoermance.

The signal is coupled from pins 3 and 4 of filter F601 to the
inputs of amplifier IC602. This i-f amplifier has very high
gain, extremely good limiting qualities, and a low output
impedance. LC filter F602 is identical to filter F801. The
signal is coupled from pins 3 and 4 of filter F602 to the
inputs of amplifier 1C603. In addition to serving as a hlgh
gain amplifier, 1C603 also drives the digita! detector circuit,
1C604,

The digital detector circuit contains a retriggerable
monostable multivibrator {IC604) and two - integrator
circuits R609, RB12, and C610; and R611, R613, and
£640). A pulse at the input {pin 1} of 1C604 will cause it to
change states for a fixed period of time. The amount of time
_is determined by the values of capacitor C836 and resistor
RB08. This provides an output pulse of a constant width and
amplitude each time the multivibrator is triggered and rests,
Because pin 2 (B2) is connected to pin & (Q), the
multivibrator will only trigger on every other output pulse
from amplifier 1C603.

An integrator at each output of 1CB04 produces a voltage
directly proportional to the spaces betweén the output
pulses of the multivibrator. The integrator thus produces an
audlo signal from the freguency modulated:signal. Since the
multivibrator output signals are out of phase, the integrator
output signals are also out of phase.

Operational amplifier 1C606 ampiifies the integrator output

signal. Because these signals are out of phase and applied to
the + and — ampiifier inputs, they will be added together or
summed before they are amplified. Any in-phase signals
caused by noise, appearing at both the + and — inputs of
ICB05, will subtract or cancel, This provides a good signal to
noise ratio. The composite output signal from 1C605 is
coupled to the multiplex demodulator circuits.

{-F amplifier 1C603 aiso contains a quadrature circuit that
produces a dc voltage at pin 1 if the received i-f signal is not
in the center of the bandpass. During the auto-sweep mode,
this deviation circuit overrides the agc (automatic gain
control) signal unti! the received signal is at the center of the
bandpass. Once the signal is at center frequency, and
providing there is sufficient agc level, the sweep-stop and
squelch circuits will stop the sweep and unsquelch the audio
signal. Coil LB02 is adjusted during the tests so the output
of the amplifier is zero volts when the i-f circuit is at center
frequency, Amplifier 1CB03 and transistors Q605, 0606,
Q607, and Q601 amplify the deviation signal and couple it
to the squelch and sweep-stop circuits on the multiplex
demodulator circuit board.
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SEMICONDUCTOR CHART
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Part of the 10.7 MHz i-f signal at the output of LC filter
F601 is coupled through C606 to first age amplifier 1CG07.
The output of IC607 is coupled to the input of the second
agc amplifier, ICB08. Again the signal is amplified and
coupled from the output, pin 1, of 1C638 through €634 to
rectifier diodes D603 and D604. After heing rectified, the dec
voltage is filtered by capacitor C643, resistor RG34, and
capacitor C645 and then coupled to the fm tuner to control
the galn of transistor QbB1.

AGC {automatic gain control) voltage is proportional to the
strength of a received signal and is applied to the gate of
Q551 in the fm tuner. Therefore, as stronger station signals
are received, more agc voltage is applied to the gate of 0551.
Since increased agc voltage reduces the amplification of
Q551, overloading and distortion is prevented on strong
signals.

The amplified agc signal from |CB0B is also coupled through
833 and applied to a voitage doubler circuit (peak-to-peak
detector), DBO6 and D605, before it reaches transistor
0604, The output sighal from Q604 is a representation of
amplitude variations of the received signal. From the emitter
of 604, this signal is coupled through R649 and D602 to

the squelch and sweep-stop circuits on the mutliplex circuit
board. Alsa, this signal is coupled through resistor R648 to
the meter. The meter then provides a relative indication of
signal strength,

The age output from pin B of 1CG0B is coupled through
capacitor ©631 1o a voltage doubler {peak-to-peak detector}
circuit consisting of diodes D601 and DB02. These diodes
are biased on by a divider network, R639 and R641, so the
slightest rf signal at the input will cause a positive voltage at
the output of emitter follower Q802. This ocutput voltage,
which is applied to the SCOPE VERT connector, is a
representation of amplitude variations of the received signal.
The scope vertical is used in conjunction with the composite
{scope horizontal) signal as inputs to an oscilloscope
multipath indicator.

Another doubtler circuit {peak-to-peak detector) is formed
by diodes D607 and DE0B. This circuit further detects the
amplitude variations and applies a dc voltage to the meter;
this gives an indication of multipath conditions,
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MULTIPLEX CIRCUIT BOARD |
A L+R (MAIN CHANNEL)
Mﬁsfo L-R !sw SIGNALS

B L-R [5UBCHANNEL}

C L-R (SUBCARRLER)

D 19kHz [PILOT?

Figure 6-b
MULTIPLEX DEMODULATOR

Left and right channel signals are produced by a radio
station that is broadcasting fm stereo. The transmitting
circuits then combine these signals to produce the L + R
(main channel!} signal signal shown in Figure 6-5A and the |
— R {subchannel) signal shown in Figure 6-5B, Note that the
L. — R signal is superimposed on a 38 kHz signal as shown in
Figure 6-5C. This amplitude-modulated L — R signal -is
transmitted as the subcarrier channel.

The L + R {main channel) signal and the L — R (subcarrier)

sighal are combined with the 18 kHz pilot signal shown in

Figure 6-5D, and the whole complex signal modulates the
- transmitted rf carrier.

A second subcarrier signal is transmitted by some stations at
a frequency of 67 kHz. This channel, which s modulated by
a comrnercial music signal, is called SCA (Subsidiary
Communications Authorization) channel,

MULTIPLEX SIGNALI(NOT TRANSMITTED

T PILOTA \}BY ALL STATLONS)
w TONE e
= . o |
= w_,
¢ g NowoM T T ~ N
o o T ITI TxZ I = T Z
" -
§ o 22E Rl S pd
= o
Figure 6-6

Figure 6-6 shows the different components in a commercial
stereo fm signal. The L + R signal, which is in the audio
spectrum (50 Hz to 15 kMz}, is called the “main channel.”’
Monophonic fm tuners use only this part of the signal, and
the remaining signal- components are attenuated by a
de-emphasis network,

For simplification, the internal operation of the
phase-lock-loop, multiplex demodulator integrated circuit
{IC701} will not be discussed in detail. However, its
functional relationship with associated circuitry will be
discussed.

IC701 completely demodulates the corrip!ex stereo signal,

capacitively coupled to pin 2, into its proper left and right
channel audio signals which appear at pins 4 and b
respectively. This integrated circuit has the ability to cancel
the ultrasonic components (SCA} that would otherwise be
present at the audio output. Previously, elaborate filters had
to be designed to accomplish this, sacrificing high frequency
audio separation in the Tuner,

The voltage at pin 6 is connected through switching
transistor Q718 to one side of the stereo indicator lamp
whenever a 19 kHz stereo pilot tone is present, The other
side of the stereo indicator lamp is connected to the squelch
circuit which will be explained later.

A 19 kHz circuit within 1C701 functions as an inductorless
filter. This is a phase-locked-loop circuit in which an internal
oscillator is phase locked to the incoming 19 kHz pilot tone.
Capacitor C705 and resistors R705 and R706 determine the
frequency of the oscillator. Resistor R706 is adjusted to fine
tune the osciilator for optimum phase-lock performance, for
greatest stereo separation, and for minimum audio
distortion. The remaining tomponents associated with
IC701 set the bandwidth and 18 kHz acquisition range.
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The tight and left channel amplifiers {Q701, Q703 and
Q702, Q704} are direct coupled and apply the detected
audio signals through R72% and R722 to LC filters L704
and L705. These filters remove all unwanted signals above
15 kHz that may still be present on the audio signals. The
outputs of filters L704 and L7Q5 are coupled through diode
switches D701 and D702 and capacitors C712 and C711 to
emitter followers Q708 and Q707.

Diodes D701 and D702 are part of the audio squelch circuit
and are either saturated or cut off, depending on the state of
the squelch driver Q711. Diode D703 is also part of the
squelch matrix, but is always at z state opposite that of
diodes D701 and D702. The emitter follower output
provides a low impedance output to an external amplifier,

NOISE CIiRCUIT

Transistors Q712, Q713, and Q714 form a noise amplifier
circuit. This circuit applies a signal to the sguelch circuits
that causes the audio to sgueich {turn off} whenever noise is
present, Resistor R704 and the Noise Squelch control, R54,
provide & variable divider input to the amplifier, Coil L706
and capacitor C721 form a circuit that is tuned to
approximately 100 kHz. When noise is present, it will have a
100 kHz component that can be used as an indication of
signal quality,

Transistors Q712 and Q713 amplify the 100 kHz noise
signal hefore it is rectified by diodes D711 and D712,
Resistor R746 and capacitor C726 form a delay circuit that
simply prevents random noise pulses from triggering .the
squelch circuits, Q714 further ampiifies the de sighal and
applies it through D713 and D714 to NAND gate IC702A.

SQUELCH CIRCUIT

The function of the squelch control circuit is to accept
inputs from various sources within the Tuner and determine
from these inputs the state of the audio squelch control
voltage (audio on or audio off). These various inputs are
themselves determined by the operational state of the entire
Tuner. In the automatic sweep mode, the squelch control
slrcuit also delivers a “stop" signal to the auto-sweep circult,
Figure 6-7 shows the overall squelch cireuit.

The main logic element of the squeich circuit is the 4-input
NAND gate, IC702A. The output (pin 8} of this gate will
-emain high until all the inputs are simultaneously high.
Mhen this occurs, the output switches to a tow. Should any
x all of the inputs become low, the output will immediately
»ecome high. The output of IC702A is coupled through
felay network D715, R758, and C723 to emitter follower
ransistor Q715.

Transistor Q715 drives three circuits; the sweep-stop circuit,
the stereo light control circuit, and the audio squelch cirouit,

In the auto-sweep mode, the signal at the emitter of Q715 is
coupled to the sweep-stop flip-flop {1C210C and 1C210D)
on the programmer circuit board. When all of the inputs to
NAND gate IC702A are high, the output is low, This turns
off transistor Q718 and couples a low to the sweep-stop
circuit causing the sweep to stop.

Figure 6-8 shows that transistor QB, which is normally
biased to conduct, places one side of the Stereo lamp at +15
volts. Whenever a stereo signal is present, pin 6 of the
multiplex decoder 1C701 poes low. A low turns on Q718
and the Stereo lamp.

When Q715 is turned on by a positive squelch signal from
NAND gate |C702A, a positive signal is also coupled through
R758 to transistor Q4. As Q4 conducts, 05 is turned off
removing the +15 volts from the Sterec lamp. This holds the
Stereo lamp off whenever a squelch signal is present.

Transistors Q709 and Q711 drive the squelch diode matrix
diodes D701, D702, and D703. Besides the sgquelch inputs
from Q715, an input from the unlock determining circuitry
on the tuner-PLL circuit board and an input from the
reprogram circuitry, are also present. Transistor Q709 is
turned on when a positive squelch signal is applied to the
base, When Q709 conducts, the cathodes of diode D703 are
placed at ground and transistor Q711 is turned off.
Transistor 0711, which is normally biased to conduct,
removes the ground from the cathodes of diodes D701 and
D702, This causes the audio signals to squelch.

The SQUELCH DEFEAT switch S58 places the base of
Q709 to ground through resistors R759 and R761, This
prevents any of the squelch inputs, with the exception of
the reprogram squelch input, from turning off the audio
signals. Anytime an incorrect frequency is selected, the
reprogram squelch input will override the squelch defeat
switch and cause the audio to squeich.

The stereo only switch, S59, normally places the input to
NAND gate 1C7028 at ground. When the sterao only mode
is selected, this input is connected through diode D717 to
pin 6 of the multiplex decoder, 1C701. Resistor R748 now
places +b volts at the input of NAND gate IC702B and
produces a low at the output. If a stereo signal is received,
pin B of IC707 goes low and places a low at the input of
IC702B and a high at the output. As explained previously, a

chigh at the output of NAND gate IC702A produces an

unsguelch and sweep-stop signal. Thus, the sterec switch
allows only stereo signals to be heard and causes the
auto-sweep to stop only when a stereo signal is received,
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POWER SUPPLY CIRCUIT BOARD

+30 VOLT POWER SUPPLY

Diodes D101, D102, D103, and D104, and capacitors C102
and C107 form a full-wave voltage doubler circuit.
Approximately +40 volts will appear across C102 while
approximately +20 volts will appear across C107,

Transistor Q101 is a series pass transistor driven by the
current through transistor Q102. If the output voltage
increases, the voltage of the base of Q103 also increases and
causes it 10 conduct harder. This reduces the current to
Q102 which, in turn, reduces the current through Q101.
Zener diode ZD101 establishes the reference voltage for the
divider.

If the output should become shorted, resistor R103 will
limit the current of the power supply. D105 will conduct if
the voltage at the base of 0102 exceeds 2.1 volts when a
short circuit occurs.

+15 VOLT POWER SUPPLY

Transistor Q104 is a series pass transistor drivers by the

current through Q105 and Q106. Q1056 and Q108, which are

connected in a Darlington configuration, are driven by

regulator transistor @107, The voltage across R112 is the
_ reference voltage for the regulator transistor Q107.

+5 VOLT POWER SUPPLY

Diodes D51 and D52 (on the chassis) form a full-wave
rectifier that provides between 8 and 10 voits to the
regulator. The operation of this regulator is the same as the
+15 volt regulator.

RESET

Transistor Q113 is the active part of a turn-on reset circuit.
This circuit is used to reset the programmet circuit when
power is first applied. When power is first turned on, Q113
conducts and couples a positive puise to the output. As
capacitor C106 charges, the positive output pulse deminishes
to zero volts untii ac power is turned off and turned on

again,

SEMICONDUCTOR CHART
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COMPONENT HEATH MAY BE
NomBER | loant pempce| aesLaces gy | PEGRIFTION LEAD CONFIGURATION
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L J
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D103, b164 REGTIFIER )K /
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%0, 45m 4
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CIRCUIT BOARD X-RAY VIEWS

NOTE: To determine the value {22 k&2, .05 uF, etc,} of any
of these parts, proceed in one of the following ways.

" For transistors, diodes, and integrated cifcuits,
refer to the “Semiconductor Chart.”

2. Refer to the place where the part is installed in
the Step-by-Step instructions.

3 Note the identification number of the part
{R-number, C-number, etc.). Then locate the
same identification number next to the part on
the Schematic. The value, or “description,” of
most parts will be near this number,

Some circuit boards have foil patterns on both sides. The
foil pattern on the companent side, when two sides are
shown, is in RED,
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POWER SUPPLY CIRCUIT BOARD
{Viewed from foil side)
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PRELOAD DECODER CIRCUIT BOARD
{Viewed from foil side)
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GENERATOR-DIVIDER-OSCILLATOR CIRCUIT BOARD
(Viewed from foil side)




TUNER/PHASE-LOCK-LOOP CIRCUIT BOARD
(Viewed from foil side)




I-F CIRCUIT BOARD
(Viewed from foll side}
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MULTIPLEX-DEMODULATOR CIRCUIT BOARD
(Viewed from foil side)
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MASTER CIRCUIT BOARD
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MASTER CIRCUIT BOARD
(Viewed from component side)

QLOCOOCD0




g FIE ATEIICITS Page 223

READOUT CIRCUIT BOARD
{Viewed from foil side)

KEYBOARD CIRCUIT BOARD - ' '
(Viewed from component side)
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SEMICONDUCTOR CHART

COMPONENT HEATH MAY BE DESCRIPTION LEAD CONFIGURATION
KUMBER PART NUMBER| REPLACED BY
01,02 417-118 2N3393 NEN (BOTTOM VIEW)
03 TRANSISTOR g § ¢ B
NPN (\' * '5
4, Q5 417-
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psl, p52 57-27 IN2071 SILICON /
RECTIFIER
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G2 4431 SNT400N QUADRUPLE
4] N3] hi2] ) o] [=] [a
2-INPUT
POS LT IVE _
NAND GATES | g
| D=0
11[‘]2[‘[3}‘4[“}5[‘16[‘MJ
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ic3 3-|NPUT 4 13 )12 |l'| 10 |9 8]
1c4 POSITIVE %J
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CUSTOMER SERVICE

REPLACEMENT PARTS

¥ you need a replacement part, please fill in the Parts Order
Form that is furnished and mail it to the Heath Company.
Or, if you write a letter, include the: ’

¢ Part number and description as shown in the Parts
list. )

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

® Date of purchase.

® Nature of the defect.

Please do not return parts to the factory unless they are
requested. Parts that are damaged through carelessness or
misuse by the kit builder will not be replaced without cost,
and will not be considered in warranty,

Parts are also available at the Heathkit Electronic Centers
listead in your catalog. Be sure to provide the Heath part
number. Bring in the original part when you request a
warranty replacement from a Heathkit Electronic Center.

NOTE: Replacement parts are maintained specifically to
repair Heathkit products. Parts sales for other reasons will be
declined.

TECHNICAL CONSULTATION

Need thelp with vyour kit?.... Self-Service?....
Construction? .. .. Operation? .... Call or write for
assistance. You'll find our Technical Consultants sager to
help with just about any technical problem except
“eustomizing’’ for unique applications.

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

® The Model number and Series number from the blue
and white labal,

® Theg date of purchase.

¢ An exact description of the difficulty.

® Everything you have done in attempting to correct the
probiem.

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

Please do not send parts for testing, unless this is specificaily
requested by our Consultants,

-

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

Heathkit Electronic Center facilities are also available for
telephone or “watk-in** personal assistance.

REPAIR SERVICE

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

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

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

® Your name and address.

e Date of purchase,

& Copies of all correspondence relevant to the service of
the kit. '

® A brief description of the difficulty.

& Authorization to return your kit C.0.D. for the service
and shipping charges. {This wilj reduce the possibility
of delay.) .

Check the equipment to see that all screws and parts ‘are
secured. (Do not include any wooden cabinets or color
television picture tubes, as these are easily damaged in
shipment.} Place the eguipment in a strong carton with at
least THREE INCHES of resifient packing material
{shredded paper, excelsior, etc.} on all sides. Use additional
packing material where there are protrusions {control sticks,
large knobs, ete.).- If the unit weighs over 15 lbs., place this
carton in another one with 3/4” of packing material
batween the two.

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

Heath Company
Service Department
Benton Harbor, Michigan 49022
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