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TYPICAL COMPONENT TYPES

This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and
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INTRODUCTION

The Model GR-295 Color Television Set is an
assemble-it-yourself color television receiver
of the highest quality, After assembly, it can be
installed in the Heath Model GRA-295-1 TV
Cabinet, or it can be custom installed,

This Television Set is quite easy to assemble,
All critical circuits arefurnished preassembled
and pretested, and all circuits are designed to
keep the chassis unusually neat and clutter-
free, The preassembled units include the UHF
and VHF tuners, the horizontal output and high
voltage circuits, anda circuit board that includes
the IF amplifiers and sound detector, Almost all
the circuits that you build are designed into
three circuit boards,

Only the most sophisticated TV circuitry has
been used in this kit to insure stable, high-
definition, noise-free pictures, Kit assembly
helps you to become familiar with your Heath
Color Television Set inside and out, This en-
ables you to do any minor maintenance that may
be needed in the future, such as tube replace-
ments or picture adjustments,

Twenty-seven tubes and a transistor are used
in this Color Television Set, The picture is
displayed on a rectangular color picture tube
that has safety glass bonded to the viewing sur-
face, A built-in dot generator makes it easyand
convenient to make all the adjustments neces-
sary to put the Television Set into operation,

The deluxe VHF tuner provides individual fine
tuning adjustments for each channel. A noise-
limiting sync-clipper circuit assures you of a
steady jitter-free picture, even in high inter-
ference areas, Gated AGC provides a bal-
anced picture, even under fast-changing signal

HEATHXIT®

conditions, such as those that occur when air-
planes fly over the receiving area, A color-
killer circuit cuts off all color signals when
a black and white picture is being received,

The 24,000 volt regulated high voltage power
supply assures you of a sharp, clear picture, The
low voltage power supply includes a power trans-
former, a circuit breaker, and a thermistor for
safe dependable operation, An automatic de-
gaussing circuitisusedto degauss (demagnetize)
the TV Set each time it is turnedon: this elimi-
nates the need for manual degaussing whenever
the TV Set is moved, Twopincushion transform-
ers and associated circuits have been included
for dynamic pincushion control; this will assure
you of straight vertical and horizontal lines in
the picture,

A cathode follower audio output circuit is pro-
vided for connection to your high fidelity system,
and an audio power amplifier circuitis provided
for use with an 8 Q speaker, All of the above
features, as well as many others, will bring
you the best in color television reception,

Two sections of this Manual have been pro-
vided to give you some understanding of how
this Color Television Set operates: the Color
TV Theory explains color television in elemen-
tary terms; the Circuit Description is more
technically oriented,

NOTE: Refer to the "Kit Builders Guide" for
complete information on unpacking, parts iden-
tification, tools, wiring, soldering, and step-
by-step assembly procedures, After reading the
Kit Builders Guide, be sure toreadthe informa-
tion on Page 5 of this Manual before you start
to unpack the kit,
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CIRCUIT BOARDS

This section of the Manual contains a Parts
List and Step-By-Step Assembly instructions
for each of the three circuit boards to be

assembled,

SOUND-SYNC CIRCUIT BOARD

PARTS LIST

NOTE: This parts list contains only the parts
in pack #1, They will be used in the assembly
of the sound-sync circuit board, Set all other
parts packs aside until they are called for
later,

To avoid intermixing the parts, do not open any

pack at this time except those called for, Do
not open small envelopes with part numbers

HEATHXITS®

on them until the part is called for in a step,
Some of these parts, such as solder and hook-
up wire, will also be used in the Color Circuit
Board, Convergence Circuit Board, and the
Chassis Assembly sections of the Manual,

Unpack pack #1 and check each part against
the following Parts List, The numbers in
parentheses are keyed to the numbers in the
Parts Pictorial (fold-out from Page 7).
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PART PARTS DESCRIPTION
No, Per Kit
RESISTORS
1/2 Watt
(1)1-45 1/ 220 Q (red-red-brown)
1-9 1¥" 1000 @ (brown-black-red)
1-10 1+« 1200 Q@ (brown-red-red)
1-81 1Y 1500 © (brown-green-red)
1-14 1v 3300 Q (orange-orange-red)
1-20 1v 10 KQ (brown-black-orange)
1-109 1Y 12 KQ25% (brown-red-orange-
gold)
1-21 2 v~ 15 KR (brown-green-orange)
1-23 1¥" 27 KQ (red-violet-orange)
1-24 1 33 KQ (orange-orange-
orange)
1-47 1~ 56 KQ (green-blue-orange)
1-60 2 68 KQ (blue-gray-orange)
1-102 1v 82 KQ (gray-red-orange)
1-26 6" 100 K (brown-black-
yellow)
1-30 3 v 270 KQ (red-violet-yellow)
1-31 2Y" 330 KQ (orange-orange-
~ yellow)
1-32 2 v 390 KQ (orange-white-
yellow)
1-33 3 v 470 KQ (yellow-violet-
yellow)
1-34 2v’ 680 K (blue-gray-yellow)
1-35 1 1 megohm (brown-black-
_ green)
1-37 3v~ 2.2 megohm (red-red-green)
1-38 v 3.3 megohm (orange-orange-
green)
1-71 1v 4,7 megohm (yellow-violet-
green)
1-40 2 v~ 10 megohm (brown-black-
blue)
Other Resistors
(2)1-22-1 1 v~ 1500 @ 1 watt
(brown-green-red)
1-12-2 1 V470 Q 2 watt (yellow-violet-
brown)
(3)1-4-2 1 v 15 K 2 watt (brown-green-
orange)
CAPACITORS
Mica
(4)20-118 17, 15 puf
20-109 1Y 62 puut
20-115 1Y 300 puf
20-122 1 v~ 1000 puf

PART PARTS DESCRIPTION

No. Per Kit

Disc
(5)21-6 1Y~ 27 uuf

21-32 1 47 puf

21-21 1Y 200 puf

21-22 1Y 220 puf

21-13 2v" 500 puf

21-24 1v 800 uuf

21-14 3+  ,001 pfd

21-25 1v  ,0013 ufd (1300 upuf)

21-26 1 v~ ,003 ufd

21-16 2" ,01 ufd

21-31 1 v ,02 ufd

Tubular .
(6)29-1 1Y" 3900 ppuf
(7)23-40 1~ ,0068 ufd

23-100 1¥ 015 ufd

23-11 2v .1 pufd

Resin
(8)27-59 1Y ,0047 pfd

27-57 1V~ ,018 ufd

27-47 1v 1 ufd50 Vor 100 V

NOTE: Capacitor 27-47 is physically smaller
than capacitor 27-28,

27-28

MISCELLANEOUS

4V

(9)40-492 1v
(10)57-32 1v
(11)84-32 2 v

85-145-5 1+
344-51 1 v
(12)434-130 3v~
(13)434-156 1«
331-6
597-423 1
597-308 17
391-34 1v
597-260 1 v
595-838 1 &~

Jd ufd 400 V

Horizontal oscillator coil
Dual selenium diode
P.E.C. (printed electronic

.circuit)

Sound-sync circuit board
Brown hookup wire

9-pin tube socket

9-pin novar tube socket
Solder

Picture tube warranty card,
(inserted into this Manual)
Kit Builders Guide

Blue and white label

Parts order form

Manual
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STEP-BY-STEP ASSEMBLY

Before starting to assemble this kit, read the
Kit Builders Guide for complete information
on wiring, soldering, and step-by-step assembly
procedures,

Position all parts as shown in the Pictorials,
Follow the instructions carefully, and read the
entire step before performing the operation,

Use 1/2 watt resistors unless directed other-
wise in a step, All resistors will be called out
by only the resistance value (in ©, K, or meg-
ohms); the color code will also be given for
color-coded resistors, Capacitors will be called

out by only the capacitance value and type; the
color code will also be given for color-coded
capacitors,

When a circuit board is finished, set it aside
until it is called for later in the assembly
instructions,

NOTE: Only one-half of the sound-sync circuit
board is shown in Pictorials 1-1 and 1-2,
A small drawing at the top of the Pictorial
shows the area of the circuit boardtobe assem-
bled in each of these Pictorials,

( ) Position the sound-sync circuit board as
shown in Pictorial 1-1, Complete each step
on the Pictorial,

SOUND-SYNC CIRCUIT BOARD
PARTS PICTORIAL




COLOR CIRCUIT BOARD
PARTS PICTORIAL
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PART NUMBER

START 4@

r(v’j 220 Q (red-red-brown).

(¥} 100 KQ (brown-black-yellow).

(~1 270 KQ (red-violet-yellow),
| Ca

(v) 27 puf disc,

The steps performed in
Pictorial 1-1 areinthis
area of the circuit board,

e

CONTINUE >

¢} .0047 pfd resin, Note marked
end,

(v .0068 ufd tubular, Note marked
end,

(v} .015 pfd tubular, Note marked

) .02 pfd disc,

(VT 270 KQ (red-violet-yellow),

() 500 puf disc.

(v) 1000 2 (brown-black-red).

(V71500 @ 1 watt (brown-green-
red),

() Solder all connections and cut
off excess leads,

(v) 68 KQ (blue-gray-orange),

(7 2.2 megohm (red-red-green).

NOTE: When installing tubular and
resin capacitors, position the marked
end as shown. See Detail 1-1A.

(V) ,'1 pfdtubular, Note marked end,

(¢) 330 KQ (orange-orange-yellow),

) 56 KQ (green-blue-orange).

() 3900 uf tubular.Note banded end.

(+) 47 puf disc.

(v) 62 puf mica,

( /)' 800 puf disc.

(v) 390 K (orange-white-yellow),

() Resistor - capacitor combina-
tion, Prepare as shown with a
100 KQ resistor (brown-black-
yellow) and a 15 puf mica ca-
pacitor, After soldering, Clip
off the excess capacitor leads,

SOLDER SOLDER

end,

(=Y 4.7 megohm (yellow-violet-
green),

(~) 500 puf disc.

(v} .018 pfd resin, Note marked
end,

<) 15 KQ 2 watt (brown-green-
orange).

(v) 2.2 megohm (red-red-green),

(5 680 KQ (blue-gray-yellow),

( ) Solder all connections and cut
off excess leads,

(») 2.2 megohm (red-red-green),

(~) 68 KQ (blue-gray-orange),

(»’5 12 KQ 5% (brown-red-orange-
gold).

") 390 K2 (orange-white-yellow),

(V') 1000 ypf mica,

(V4 .001 wufd disc.

(vJ 680 K (blue_gray-yellow).

(/) .001 ufd disc.

( ) Solder all connections and cut
off excess leads,

PROCEED TO PICTORIAL 1-2,

() .001 pfd disc.

( ) Solder all connections and cut
off excess leads,

NOTE MARKING ON TUBULAR OR RESIN CAPACITORS.

\
SHOULDER BAND COLOR DOT /BAND

MARKED END SHOULD BE PLACED AS SHOWN INTHE PICTORIAL.

PICTORIAL 1-1

Detail 1-1A
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PART NUMBER

START
Y

(»7 470 Q 2 watt (yellow-violet-
brown),

U

The steps performed in
Pictorial 1-2 areinthis
area of the circuit board,

(¢) 1500 Q (brown-green-red),

(p77 470 KQ (yellow-violet-vellow).

(V) 10 KQ (brown-black-orange),

(') 3300 Q (orange-orange-red),

() 82 KQ (gray-red-orange),

) 100 KQ (brown-black-yellow),

(+) 33 KQ (orange-orange-orange),

(“} 3.3 megohm (orange-orange-
green),

(~) 330 KQ (orange-orange-yellow)

() Solder all connections and cut
off excess leads,

(v) 100 KQ (brown-black-yellow).

(v¥ .1 pufd tubular, Note marked
end,

(v .003 pfd dise.

( vy 10 megohm (brown-black-blue),

NOTE: Do not use the ,1 pyfd resin
capacitor (#27-47) marked 50 V or
100 V until it is called for ina step,

e —
(/i .1 ufd 400 Vresin, Note marked
end,

( V(.l wfd 400 V resin, Note marked
end,

(v7 200 puf disc.

(V) 100 K (brown-black-yellow).

( ) Solder all connections and cut
off excess leads,

CONTINUE
L

!(V)’ .1 pfd 50 V or 100 V resin,

(») .1 ufd 400 V resin, Note marked
end,

(») 220 puf disc,

(™) 470 KQ (yellow-violet-yellow)

(¥ 100 KQ (brown-black-yellow),

(#Y 15 KQ (brown-green-orange).

(v) .01 ufd disc,

(+7) 270 KQ (red-violet-yellow).

{ ) Solder all connections and cut
off excess leads.

2B megohm (brown-black-green)d

(&7 10 megohm (brown-black-blue).

(o) 300 ppf mica,

(*) 15 KQ (brown-green-orange).

() .01 ufd disc,

(~) 27 KQ (red-violet-orange),

(«*J .0013 pfd (1300 puf) disc.

(vJ 470 KQ (yellow-violet-yellow).

(V) 1200 Q (brown-red-red).

(v) .1 ufd 400 V resin, Note marked
end,

PICTORIAL 1-2

( ) Solder all connections and cut
off excess leads,

PROCEED TO PICTORIAL 1-3
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START

D

NOTE: Solder the connections of
each part as it is installed, Cut off
the excess leads of the dual diode
only,

(/Cut off the shield tab on the
three 9-pin tube sockets, Then
install these sockets at V301,
V303, and V304, On each sock-
et, solder all the pins that con-
nect to a foil,

LETTERED SIDE OF
CIRCUIT BOARD

ALIGN ALL PINS|PRESS THE

TO THEIR SOCKET DOWN
RESPECTIVE UNTIL IT SNAPS
HOLES. INTO PLACE.

CONTINUE

<

NOTE: Use hookup wire of the color
specified, when wire is called for in
a step, Cut the wire to the proper
length, and remove 1/4" of insula-
tion from each end, Position each
wire as shown,

(v 7" brown wire,

—_

(v Install a 9-pin Novar tube socket
at v302,

(v Horizontal oscillator coil
(#40-492),

(v) 8" brown wire,

(¥) P.E.C. #84-32, The P,E.C. can
be installed either way,

() P.E.C. #84-32, The P.E.C. can
be installed either way.

(¢~ 2-1/4" brown wire,

PICTORIAL 1-3

{. ) Dual selenium diode (#57-32),
The diode can be installed either
way,

() Check toseethatall connections
are soldered and cut off the ex-
cess leads of the dual diode,

FINISH

Set the circuit board aside tempo-
rarily, Proceed to Page 11,
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COLOR CIRCUIT BOARD

PARTS LIST

Unpack pack #2 and check each part against
the following Parts List, The numbers in
parentheses are keyed to the numbers in the
Parts Pictorial (fold-out from Page 8).

PART PARTS
No, Per Kit

DESCRIPTION

RESISTORS
1/2 Watt
(1)1-49 1 22 Q (red-red-black)
1-83 2 56 Q 5% (green-blue-black-

gold)

1-3 1v 100 © (brown-black-brown)

1-66 1~ 150 © (brown-green-brown)

1-45 1Y 220 Q (red-red-brown)

1-48 1 v’ 390 Q (orange-white-brown)

1-6 1+ 470 Q (yellow-violet-brown)

1-52 1. 680 © 5% (blue-gray-brown-
gold)

1-9 2 1000 @ (brown-black-red)
1-81 2+ 1500 Q 5% (brown-green-
red-gold)

1-14 3 3300 9 (orange-orange-red)

1-46 1w 3900 § (orange-white-red)

1-16 1v- 4700 Q (yellow-violet-red)

1-19 1 6800 © (blue-gray-red)

1-22 2~ 22 KQ (red-red-orange)

1-23 1 27 KQ (red-violet-orange)

1-24 2v 33 KQ (orange-orange-
orange)

1-67 1+ 39 KQ(orange-white-orange)

1-25 3~ 47 KQ(yellow-violet-orange)

1-60 1. 68 K2 (blue-gray-orange)

1-26 9 100 KQ (brown-black-yellow)

1-27 1V 150 K (brown-green-
yellow)

1-29 2 v~ 220 K (red-red-yellow)

1-30 3w 270 KQ (red-violet-yellow)

1-31 1¥~ 330 KQ (orange-orange-
yellow)

1-32 1V 390 KR (orange-white-
yellow)

1-35 Y+~ 1 megohm (brown-black-
green)

1-37 1 2.2 megohm (red-red-green)

1-71 1 4,7 megohm (yellow-violet-
green)

1-40 1Y 10 megohm (brown-black-

blue)

(2)1-54-1 v

(5)4-6 2 v

PART PARTS
No, Per Kit

DESCRIPTION

1 Watt

270 Q 5% (red-violet-
brown-gold)

6800 Q (blue-gray-red)

33 K (orange-orange-

orange)
2“7 47 KQ(yellow-violet-orange)

1-25-1 12
1-27-1 1~

1-7-1

Other Resistors

(3)5-1-2 2 \ - 3900 @ (3.9 K) 2 watt, film
5-5-2 1 10 KO 2 watt, film
5-4-2 3 — 27T KQ 2 watt film
5-3-2 2 47 KQ 2 watt film
(4)5-2-3 11~ 270 Q 3 watt, film
5-1-3 1—" 2700 @ (2,7 K) 3 watt, film

Packaged and matched resistors (#4-10) con-
sisting of:

1 megohm 5% low-noise
(brown-black-green-gold)

Packaged and matched resistors (#4-11) con-

sisting of:

4-7 4 “2,2 megohm 5% low-noise
(red-red-green-gold)

CAPACITORS
Mica

(6)20-52 1+~ 17,5 puf
20-104 1+~ 130 puf
20-105 1~ 180 ppuf
20-139 4 ¥+ 330 put
Disc

(7) 21-61 1¥" 6,8 uuf (6,8K)
21-3 1 r 10 puf
21-5 2 ¢« 20 puf
21-17 3~ 33 uuf
21-86 1. 75 puuf
21-11 1 150 puf
21-22 3" 220 puf
21-17 1e- 270 puf
21-14 3 ¥ ,001 ufd
21-36 1 &+~ ,002 pfd
21-26 1L~ ,003 ufd
21-217 3 v ,005 ufd
21-16 14 v~ ,01 ufd
21-31 2 ¢ 02 ufd
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
Other Capacitors TRANSFORMERS
(8)28-4 1Y 1.5 puf phenolic (brown- (17)52-75 1 »~ Burst phase
~ green-white) 52-T7 1 »~ 3.58 megacycle coupling
(9)21-29 1v 4,7 puf ceramic 52-76 1 — Color bandpass
(10)23-52 1v ,047 pfd 400 V tubular
(11)27-36 6 ~~ .01 ufd resin
27-28 4v'_ 1 ufd resin
27-35 1 v~ .22 pfd resin
COILS
(12) 45-39 1 4,7 uh choke
(13)40-583 1+~  10uh peaking (brown-black- MISCELLANEOQOUS

black) (18) 56-20 1v 1N295 crystal diode (red-
40-582 1v~ 62 ph peaking (blue-red- white-green)
black) (19)60-21 1v"  DPDT slide switch
40-599 1 7 112 ph peaking (brown- 85-148-7 1+¥"  Color circuit board
brown-brown) (20) 206-207 1 v«  Coil shield
40-488 2 L~ 180 phpeaking (brown-gray-  344-56 1 % Blue hookup wire
. brown) 346-1 1t Small sleeving
40-581 3 Y 620 uh peaking (blue-red- (21)404-238 1,~ 3579,545 Kkilocycle crystal
brown) (22)412-11 1Y NE-2neon lamp
(14)40-577 1 ¥~ 3,58 megacycle reactance (23)434-129 3V 7-pin tube socket
(15)40-578 1 v _ Color amplifier plate 434-130 7 v~ 9.pin tube socket
(16)40-585 1 v~ Dot generator

STEP-BY-STEP ASSEMBLY

Only a portion of the color circuit board is

shown in each of the next four Pictorials,
due to the large size of the circuit board, A
small drawing at the top of each Pictorial
shows the area of the circuit board to be
assembled,

NOTE: In some instances, resistors will be
mounted vertically on the circuit board,

(V) Position the color circuit board as shown
in Pictorial 1-4, Complete each step on the
Pictorial,
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START

.

(9100 KQ (brown-black-yellow),
Solder one lead to the foil and
cut the free lead to 1/4",

i}

(+) .01 ufd disc,

(v} 100 KQ (brown-black-yellow),

(<} 270 KQ (red-violet-yellow),

(1) 270 KQ (red-violet-yellow),

(~T1 megohm (brown-black-green),

The steps performed in
Pictorial 1-4 are in this
area of the circuit board,

Ol|j¢—— PART NUMBER

(¢Y,01 pfd resin, Note marked end,

(-) 620 ph peaking coil #40-581
(blue-red-brown).

LONGER
LEADS

/ (v .01 pfd disc,

CONTINUE

D .01 pfd resin. Note marked endj

(™1 megohm (brown-black-green).

(~) 100 K (brown-black-yellow),

(¥7 100 K (brown-black-yellow),
Solder one lead to the foil and
cut the free lead to 1/4".

(v7) 620 ph peaking coil #40-581
(blue-red-brown),

(«) 27 KQ 2_watt film,

(~) .22 pfd resin, Note marked end,

(&) 27 KQ 2 watt film,

(1-¥ 3900 @ (3.9 K) 2_watt film,

( ) Solder all connections and cut
off excess leads,

(+) 3300 £ (orange-orange-red),

off excess leads,

( v Solder all connections and cut |

(33 puf disc.

() 150 © (brown-green-brown),

(L) 56 Q 5% (green-blue-black-
gold),

(v 1-1/4" blue wire,

(V) 56 Q 5% (green-blue-black-
gold),

(> 10 KQ 2 watt film,

f .047 pfd 400 V tubular. Note
marked end,

(»7) 6800 £ 1 watt (blue-gray-red),

( ) Solder all connections and cut
off excess leads,

PICTORIAL 1-4

(Y 180 puf mica,

(\/)/10 ph peaking coil #40-583
(brown-black-black).

(») 4.7 ph choke coil (#45-39).

(A 47 KQ 1 watt (yellow-violet-
orange).

(#7 6.8 upf disc,

(& 10 ppuf disc,

|

(- .01 pufd disc.

Y 680 © 5% (blue-gray-brown-
gold).

(V) .01 pfd disc,

( ) Solder all connections and cut
off excess leads,

PROCEED TO PICTORIAL 1-5
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START
Y

(v] 270 Q 3 watt film, Do not use
the 2700 © (2,7 K) resistor,

(‘/) 68 KQ (blue-gray-orange).

The steps performed in
Pictorial 1-5 are in this
area of the circuit board,

v

© Oly=— PART NUMBER

(\/51330 K$2 (orange-orange-yellow),

CONTINUE

<

) 1 megohm (brown-black-green).

(/) 100 KQ (brown-black-yellow).
Solder one lead to the foil and
cut the free lead to 1/4",

(/) .01 ufd resin, Note markedend,

(\) 1 megohm(brown-black-green).

(W47 KQ 2 watt film,

73900 © (3.9 K) 2 watt film,

(v 270 @ 5% 1 watt (red-violet-
brown-gold), :

(v} .002 ufd disc,

(\/{Solder all connections and cut
off excess leads,

(LY 220 puf disc,

(L7 220 KQ (red-red-yellow).

(V¥ 100 © (brown-black-brown).

(w47 KQ 1 watt (yellow-violet-
orange).

() 15 puf disc.

) 47 KQ (yellow-violet-orange).

t) 220 puf disc,

(/{4.7 wpf ceramic,

(\/(27 KQ (red-violet-orange).

(v 33 KQ (orange-orange-orange).

(~/) Solder all connections and cut
off excess leads,

) .01 pfd disc,

« ) 100 KQ (brown-black-yellow),

/") 270 KR (red-violet-yellow).

/) 27 K 2 watt film,

(v) 620 ph peaking coil #40-581
(blue-red-brown).

Yo e e e N

(v) 33 puf disc,

(™) Solder all connections and cut off
excess leads,

() 2,2 megohm (red-red-green),

(V) 20 puf disc,

¢+ 33 puf dise,

(¥) .01 pfd disc.

(V) 20 puf disc.

) .005 ufd disc,

(¢+) .01 pfd resin, Note marked end,

(*) 100 K (brown-black-yellow).

(Vf .1 ufd resin, Note marked end,

PICTORIAL 1-5

( Vf Solder all connection and cut off
excess leads,

PROCEED TO PICTORIAL 1-6
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START

N

(*) 1 megohm 5% low-noise (brown-
black-green-gold),

( V)/l megohm 5% low-noise (brown-
black-green-gold).

(Vf 220 Q (red-red-brown).

(v .01 ufd disc,

() 330 puuf mica,

(+) 22 KQ (red-red-orange),

(“y 130 puf mica,

red-green-gold),

(1) 2,2 megohm 5% low-noise (red- ' |

(v) 2,2 megohm 5% low-noise (red-
red-green-gold).

(V330 ppuf mica,

() Solder all connections and cut
off excess leads,

(. ,001 ufd disc,

(~) .01 ufd disc,

() .01 ufd disc,

(V) 39 KQ (orange-white-orange),

(~) 47 KQ (yellow-violet-orange),

(v 150 puf disc,

() 470 Q (yellow-violet-brown).

(+) .001 pfd disc,

(v7.02 ufd disc,

) 4

«— PART NUMBER

P N N N N N NG N NG

The steps performed in
Pictorial 1-6 are in this
area of the circuit board.

CONTINUE

<

() 1,5 uuf phenolic (brown-green-
white),

(N/)'ESO wuf mica,

(vT 330 puf mica,

(»)"2-1/4" blue wire,

('/)/2.2 megohm 5% low-noise (red-
red-green-gold),

(V2.2 megohm 5% low-noise (red-
l red-green-gold).

(WIOOO Q (brown-black-red),

(Y"1 megohm (brown-black-green),

(vV11000 © (brown-black-red).

(1} 3" blue wire,

(/{Solder all connections and cut
off excess leads,

(~7.02 ufd disc.

(\/)/1 00 K (brown-black-yellow),

(V47 Ko (yellow-violet-orange),

Y 100 K@ (brown-black-yellow),

MSSOO Q (orange-orange-red),

(¥ 220 puf disc,

1

(v .01 ufd disc,

(»7 270 puf disc,

(»".001 pfd disc,

(.01 uid disc.

(V10 megohm (brown-black-blue),

(v .01 ufd disc,

(¥ Solder all connections and cut
off excess leads,

¥ (\/)'f 390 @ (orange-white-brown),

PICTORIAL 1-6

(\‘{ Solder all connections and cut
off excess leads,

PROCEED TO PICTORIAL 1-7
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START

.

(\/5 1500 © 5% (brown-green-red-
gold),

The steps performed in CO NT I N U E
Pictorial 1-7 are in this O
area of the circuit board,

(VY 3900 © (orange-white-red),

— PART NUMBER (/§ 180 puh peaking coil #40-488

(brown..gray-brown),

(\A 33 KQ 1 watt (orange-orange-
orange),

(~7 .01 ufd disc,
e

(“/) .01 pfd resin, Note marked end,

(\/{ 22 Q (red-red-black),

(‘/) Crystal diode (red-white-green),
Use 1/2" of small sleeving on
each diode lead, Position the
banded end as shown.

i T

SLEEVING

(VS 4.7 megohm (yellow-violet-
green),

(V) 47 KQ 2 watt film,

(Vf Solder all connections and cut
off excess leads,

/) 112 ph peaking coil #40-599
(brown-brown-brown).

) 6800 Q@ (blue-gray-red).

(‘/) 7.5 puf mica,

&) 2700 @ (2.7 K) 3 watt film,

(V] .003 uid disc,

&) 220 KQ (red-red-yellow),
(.01 uid disc,

&7 .1 ufd resin, Note marked end,

(‘/5 .1 ufd resin, Note marked end,

\ \

&Y 62 ph peaking coil #40-582
(blue-red-black),

(V)/Solder all connections and cut off
excess leads,

(vY 1500 @ 5% (brown-green-red-
gold),

L

("r.l pfd resin, Note marked end,

(M 33 K (orange-orange-orange),

(M) 180 ph peaking coil #40-488
(brown-gray-brown),

~9 .01 pfd resin, Note marked end,

V1 megohm(brown-black-green),

,L‘/) 1 megohm (brown-black-green),

) 22 Ko (red-red-orange),

/) 1-1/2" blue wire,

/) 4700 Q (yellow-violet-red),

(¥) 150 KQ (brown-green-yellow),

(“/') Solder all connections and cut
off excess leads,

#

\5‘ (+) ,005 pfd disc,
)

(v') ,005 ufd disc,

¢) 390 KQ (orange-white-yellow),

() Solder all connections and cut

PICTORIAL 1-T off excess leads,
PROCEED TO PICTORIAL 1-8
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START

W

NOTE: Solder the connections of each

CONTINUE

<

(V) Dot generator coil (#40-585) and

part or wire as it is installed, Do
not cut off the pins of the coils,
transformers, or switch,

t/)lnstall 7-pin tube sockets at
V404, V405, and V406,

(V{ Install 9-pin tube sockets atthe
remaining seven tube socketlo-
cations,

(IA Neon lamp, After soldering cut
off the excess leads,

%71 3579.545 kc crystal, Board is »
lettered 3,58 mc, After solder-
ing, cut off the excess leads,

(‘7) 3.58 megacycle coupling trans-
former (#52-77).

(\/{Burst phase transformer (#52-

coil shield (#206-207),
4/////”/

4 { | (+3.58 megacycle reactance coil
: Foy (#40-5717).

(& 2-1/2" blue wire,

(V)/7" blue wire,

(YW DPDT slide switch (#60-21).

......

(WColor amplifier plate coil
(#40-578).

(Y Check to see thatall connections
are soldered and cut off only the
excess neon lamp and crystal

75).

l/) Color bandpass transformer
(#52-176).

leads,
FINISH

Set the circuit board aside tempo-
rarily, Proceed to Page 18,

PICTORIAL 1-8
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CONVERGENCE CIRCUIT BOARD

PARTS LIST

Unpack pack #3 and check each part against
the following Parts List,
parentheses are keyed to the numbers in the

Parts Pictorial (fold-out from Page 19),

PART PARTS
No. Per Kit

DESCRIPTION

RESISTORS
(1)1-1 '

@1-15-1  1¥

1-17-1 o
1-18-1 1v’
1-54-1 1v"
CAPACITORS
(3) 27-54 2V’
27-98 2v’
27-55 1
27.56 1v

(4) 25-44 v~

(V) Position the convergence circuit board as
shown in Pictorial 1-9, Complete each step

47 Q 1/2 watt
(yellow-violet-black)
47 © 1 watt
(yellow-violet-black)
100 @ 1 watt
(brown-black-brown)
150 © 1 watt
(brown-green-brown)
270 @ 5% 1 watt

(red-violet-brown-gold)

.082 ufd resin

.l pfd resin

.15 pfd resin

27 pfd resin

25 ufd electrolytic

The numbers

PART PARTS DESCRIPTION
No. Per Kit

CONTROLS

(5)11-56 3; 60 © (white knob)
11-66 1 60 @ (gray knob)
11-57 2 120 © (black knob)
11-59 2" 150 Q (blue knob)
11-67 1¥~ 500 Q (yellow knob)
COILS

(6)40-736 1Y Convergence

(7) 40-738 1V Convergence

(8) 40-739 1v Convergence

(9)40-737 1+~  Convergence

MISCELLANEOQUS

(10)57-43
85-147-2
(11)262-8

1 w
1v
2y

4.section selenium diode
Convergence circuit board
Terminal pin

STEP-BY-STEP ASSEMBLY

on the Pictorial,
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START CONTINUE

Y <>

NOTE: Solder the connections of (vJ .082 pfdresin, Note marked end,
each part as it is installed, Cut off
only the excess resistor and capac-
itor leads,

(/rConvergence coil (#40-737).

(+) 082 ufd resin, Note marked CONVERGENCE CIRCUIT BOARD
PARTS PICTORIAL

(M Convergence coil (#40-738).

') 47 1 watt (yellow-violet-black).

(:) 100 © 1 watt (brown-black-

brown),

("TConvergence coil (#40-739),

(\/ .15 pfd resin, Note marked end,

(«J Convergence coil (#40-736).

————— |

(7150 © 1 watt (brown-green-
brown),

&7 100 © 1 watt (brown-black-
brown).

(<Y .1 pfd resin, Note marked end,

(v¥ Install and solder a terminal
pin at G on the foil side of the
circuit board, Cutoff the excess

on the lettered side of the cir-

cuit board, @
(™Y .27 pfd resin, Note marked end,
(+7 .1 pfdresin, Note marked end,

NOTE: Do not push the capac-
itor down against the circuit @
board or the coil may be dam- @

aged, @
(*7 60 © control (#11-66) gray knob, Z ll\—' 7 @

(*7150 @ control (#11-59) blue ~
knob, Position this control with \
all four lugs connected to cir- \ J ’ j\j

(V) 4-section selenium rectifier
(#57-43).

—

(v 270 © 5% 1 watt (red-violet-
brown-gold).

(/120 © control (#11-57) black
knob, = g

cuit board foils, Do not use the

(‘/5' 47 Q (yellow-violet-black),
‘ two holes without foils,

(»7 120 © control (#11-57) black

knob, ) 60 Q control (#11-56) white knob,

——————————

(v Install and solder a terminal /: (¥ 150 Q control (#11-59) blue knob,
pin at H on the foil side of the )

circuit board, Cut off the excess o 861479 N ( \’f 60  control (#11-56) white knob,

on the lettered side of the cir- —

cuit board,

(7 60 § control (#11-56) white knob,

(™7 25 pfd electrolytic, Positionthe
lead from the (+) end in the (+)
marked hole of the circuit board,

(&Y Check to see that all connections
are soldered, and cut off only the
excess resistor and capacitor
leads,

“FOIL SIDE OF CIRCUIT BOARD

() 500 @ control (#11-67) yellow FINISH

knob. Set the circuit board aside tempo-
rarily, Proceed to Page 21,

PICTORIAL 1-9
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CHASSIS

This section of the Manual contains a Parts
List and the Step-By-Step Assembly instruc-

tions for the chassis,

PARTS LIST

Unpack pack #4 and all remaining parts; then
check each part against the following Parts
List, The numbers in parentheses are keyed
to the numbers on the Parts Pictorial (fold-
out from Page 20).

The large parts that are not packed in bags,

HEATHXIT®

such as the chassis, picture tube, etc,, should
be set aside until they are called for in the
assembly instructions,

NOTE: Do not remove the picture tube from
its carton until you are ready to install it,

21
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
RESISTORS Electrolytic
1/2 Watt (11) 25-75 1Y 5 uid nonpolarized
(1)1-129 1Y 47 @ (yellow-violet-gold) (12)25-44 1Y 25 ufd
1-3 4/ 100 Q (brown-black-brown)  25-36 1~ 40 ufd
1-66 1 150  (brown-green-brown) 25-28 1~ 100 ufd
1-112 1 180 Q 5% (b)rown-gray- (13) 25-139 1~£ 160 pfd
brown-gold 25-141 1 80-50-10-20 ufd
1-45 v 220 Q (red-red-brown) 25-140 1 160-30-10-10 ufd
1-4 v 330 Q (orange-orange-
brown) Other Capacitors
1-9 3V 1000 © (brown-black-red) (14) 23-38 1%~ .0033 pfd tubular
1-44 1§ 2200 Q (red-red-red) 23-45 1~ 047 pfd 600 V tubular
1-73 1 8200 @ (gray-red-red) 23-56 1~ .5 ufd tubular
1-21 = 15 KQ (brown-green-orange) (15) 27-34 1w .2 ufd resin (if this capacitor
1-26 1/ 100 K@ (brown-black- is color coded, refer tofold-
yellow) out from Page 7)
1-27 1~ 150 KO (brown-green-
yellow)
1-126 1v/ 180 KQ (brown-gray-yellow) ~ CONTROLS
1-29 1\\// 220 KQ (red-red-yellow) (16) 10-186 1 500 Q
1-33 1 470 KQ (yellow-violet- 10-184 1V 1200 © (1.2 K)
yellow) 10-187 1v 5000 © (5 K
1-37 1\/ 2.2 megohm (red-red-green) 10-185 1 ‘/ 100 KQ( )
Other Resistors- Thermistor 10-78 1 15 K§2
(2)1-8-1 1v 68 KQ 1 watt (blue-gray- (17)11-68 1— 2000 © (2 K) tab-mount
orange) 10-183 1'\/ 10 KQ tab-mount
3)1_17- VA _ _ 10-192 1 35 KQ tab-mount
SRekee 1 Sggg’ € 2 watt (blue-gray 10-181 2. 1 megohm tab-mount
(4)5-1-2 1v" 3900 @ (3.9 K) 2 watt, film  10-191 1+7 1 megohm tab-mount
v : 10-182 2 5 megohm tab-mount
5-3-2 1 47 KQ 2 watt, film 10-193 1— 6000 @ (6 K) tab ¢
5-3-3 1‘? 1000 © (1 K) 3 watt,film (18)10- 5000 2 (8 ) tab-mount, green
5-1-4 1 5600 © (5.6 K) 4 watt, film
)5_2_4 16 39 Ko 4 watt, film 10-188 1 Sﬁggtn(s K) tab-mount, blue
(5)3-13-17 1 6500 © 7 watt, wire-wound
3.7-10 1Y~ 10 KQ (10000) 10 watt, 10-189 1v ;l.lf;f:negohm tab-mount, red
wire-wound N
olE0 v 15 KQ 10 watt, wire-wound 10-194 1 ;;'Z;Eesgl?:f? i el
3-10-25 1 750 25 watt, wire-wound —
(T 9-14 1 VDR (voltage dependent U 1 ;flf;fr:)egohm e
resistor) e . .
(8)9-15 1/ VDR (voltage dependent (19) 19-100 1 2 megohm with SPST switch
_ resistor)
(9) 9-8 1V Thermistor SWITCHES-CIRCUIT BREAKER
(20) 60-2 1V~ DPDT slide (6 lugs)
60-10 v~ DPTT slide (8 lugs)
TR (21) 65-11 1V~ Circuit breaker
Disc
COILS
(10)21-32 1Y 47 put (22) 40-598 17 100 phpeaking (brown-black-
21-75 1v 100 puf brown)
gi-é‘é ? ’ .88; uig (23)40-485 1~ 250 ph peaking (red-green-
- v . n brown)
21-16 2 .01 pfd (24) 40-745 1% Pincushion phase
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No., Per Kit No. Per Kit
Coils (cont'd.) HARDWARE
+25)40-750—1- Width
(26)41-1 1— Delay line #3 Hardware
(27)40-586 1+~ Degaussing (44)250-49 20 v~ 3.48 x 1/4" screw
(28)40-744 1+~ Automatic degaussing (45) 252-1 20 3.48 nut

(46)254-7 20 #3 lockwasher

CHOKE-TRANSFORMERS
(29)46-37 1 v~ Filter choke

- 'd 5 i i
(30)51-132 1 Top-Dbottom pincushion #6 Hardware

transformer
(31)51-136 1+ Side pincushion transformer (47)250-89 60 ’:,, 6-32 x 3'/'8” A/
(32)51-104 1+~  Audio output transformer (48)250-252 10 - #6 x 5/8“ PO LIS
51-135 1v— Vertical Output transformer (49)250—365 4 / #6 X 1/4 sheet metal screw
54149 1 L~ Power transformer (50)250-8 28 #6 x 3/8" sheet metal screw
(51)250-290 2" #6 x 5/8'" flat head wood
GROMMETS-INSULA TORS screw
(33)73-4 4 5/16" grommet (52) 252-3 58 6-32 nut
73-1 5, 3/8" grommet (53) 254-1 74 ¥ #6 lockwasher
73-3 4 1/2" grommet (54)253-60 4 #6 flat washer
73-2 2v’ 3/4" grommet (55) 259-1 2 v/ #6 solder lug
(34)73-34 2V Test clip insulator
(35)75-24 1v” Line cord strain relief #8 Hardware
(36)261-24 4" _ Yoke mount rubber bumper (56) 250-137 6 8-32 x 3/8" screw
(37)261-22 4 v~ Picture tube rubber bumper (57)250-92 1 8-32 x 5/8'" screw
(58) 250-35 3. #8 x 7/8" sheet metal screw
CLAMPS-CLIPS (59)250-289  3—  8-32 x 1/2" wing-head screw
(38)207-4 1 1/4" cable clamp (60)252-4 4 - 8-32 nut
207-18 1v 3/8" cable clamp (61)254-2 6 #8 lockwasher
207-22 1 1/2" cable clamp
(39) 207-48 3 Yoke positioning clamp #10 Hardware
(40) 207-47 1v~  Yoke mounting clamp (62) 250-126 4v7 _ 10-32 x 1/2" screw
(41) 260-16 2V Small alligator clip (63)250-255 10 v~ 10-24 x 1/2" self-tapping
260-1 1\ Large alligator clip screw
(64) 250-264 8 10-24 x 3/4" self-tapping
DIODE-PILOT LAMP-TUBES screw
NOTE: Some tubes may have the suffix A or B (65)250-261 2 v #10 x 1-1/2" sheet metal
following the type number, Example: 8GF7A screw
instead of 6GF1, (66)252-5 4~ 10-32 nut
(42)57-27 3" 1750 ma silicon diode, 500V (§7)252-54 2+~ #10 speednut
PIV (68) 254-3 18 #10 lockwasher
(43)412-1 2\ #47 pilot lamp (69)253-19 8 v #10 flat washer
411-170 1 v BEWS tube (70) 259-5 4 » #10 solder lug
411-177 1 Y 6FQT tube
411-216 1w 6GF17 tube Other Hardware
411-193 3 v 6GHS8 tube (71) 250-253 4 1/4-20 x 7/8" screw
411-217 2 v BGUT tube (72) 252-1 6 = Control nut
411-173 1 6GW8 tube (73) 252-67 4 1/4-20 self-retaining nut
411-1175 1Y  6HSS8 tube (74)254-5 6 Control lockwasher
411-222 2 v BHZ6 tube (75)253-31 4 ~ 1/4" flat washer
411-195 1¥"  BJUS tube (76) 258-33 1 Coil spring
411-237 1v” 12HG7 tube (77)259-22 1 Spade lug
411-213 1v 25AP22A/25XP22 (78)432-66 2 Terminal strip connector

NOTE: Do not remove the picture tube from
its carton until you are ready to install it,
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PART PARTS

DESCRIPTION

Line cord

Bare wire

Red hookup wire
Orange hookup wire
Yellow hookup wire
Green hookup wire
Gray hookup wire
White hookup wire
Black stranded wire
Brown stranded wire
Shielded cable

2-wire shielded cable
75 © coaxial cable

300 © twin lead

8-wire cable assembly
with octal plug

12-wire cable assembly
Wiring harness

1/4" clear sleeving

No, Per Kit
WIRE-CABLE-SLEEVING
89-13 1w
340-2 1+
344.-52 1V
344-53 1v
344-54 1"
344-55 1%
344-58 1+~
344-59 1w’
344-15 1 b
344-31 1~
343-6 1 v
347-3 1v
343-9 1v”
347-2 1v'
(79)134-110 1v
134-129 1 -
134-166 1
346-17 1
346-6 2 .

3/8" fiberglas sleeving

TERMINAL STRIPS

(80) 431-2 2 v
(81) 431-14 1v~
(82) 431-41 v’
(83) 431-3 2
(84) 431-10 1 v
(85) 431-43 2V
431-5 92\
431-42 3
431-45 1 v
431-35 1\
(86) 431 -54 1 v
431-68 1v
SOCKETS-PLUG
(87)434-85 2 J%{
(88)434-39 2
(89)434-82 1 v’
(90)434-157 1+~
(91)481-4 1v
(92)438-4 9 W
PLASTIC PARTS
(93)266-88 1V
(94)95-27 1V
(95)95-28-1 1 v~

Small 2-1lug

Small 2-lug, 1 lug ground
Large 2-lug

Small 3-lug

Small 3-lug, center lug
ground

Large 3-lug

Small 4-lug

Large 5-lug

Small 6-lug

Small 7-lug

2-lug screw type

4_lug screw type, VHF and

UHF

Pilot lamp socket

Octal socket

Double phono socket
Picture tube socket and
lead assembly

Capacitor mounting wafer
Phono plug

Plastic lever
Pole piece holder
Yoke half-shell

PART PARTS
Per Kit

No,

DESCRIPTION

Plastic Parts (cont'd.)

(96)95-26
(97)203-459
210-30

KNOBS
(98)462-197
(99)462 -202

(100)462-198
(101)462-271
(102)462 -200
(103)462-224
(104)462-204

1+~ Yoke mount
1%  Control panel

1+ Picture tube mask
1 %~  VHF channel selector
1~ VHF fine tuning
*~  UHF tuning
1% UHF channel indicator
5, Front panel
21— Thumbwheel
1 ~— Focus

METAL PARTS

(105)265-10
(106)265-11
(107)206-77
206-206
108)206-263
109)204-701
110)204-887

112)100-581

Py N~~~ — p—

113)206-297
206-301
206-296
206-300

(114)206-298

200-534

111)204-702-1

2 ¥ Half hinge with pin

2" Half hinge with 2 holes

1w Small tube shield

4 Large tube shield

1v Circuit board shield

1+~ VHF tuner bracket

v’ Tuner bracket

1~ Convergence bracket

2~  Picture tube mounting as-
) sembly

1Y~ Left picture tube shield

1v¥~  Right picture tube shield

1. Top picture tube shield

1~ Bottom picture tube shield

1 v~ Internal picture tube shield

1 “ Chassis

MISCELLANEOUS

390-135
390-173
330-11
(115)58-6
(116)100-582

(117)58-7
401-95

(118)110-37

(119)110-42

100-685

100-580
(120)490-1

490-5

1Y  FCC certification label
1Y  Control panel label
18¥"  Felt strip

3" Pole piece assembly

1v~  Blue lateral and purity
assembly

1Y~  Deflection yoke

1 Speaker

1 UHF tuner

1~~ VHF tuner (packed with IF
circuit board assembly,

. #100-685)

1v"~ IF circuit board assembly

1v~  Horizontal output assembly

1~ Alignment tool

1+ Plastic nut starter
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CONVERGENCE BRACKET ASSEMBLY
Refer to Pictorial 2-1 (fold-out from Page 25)
for the following steps.

¢”) Position the convergence pracket as shown
in the Pictorial,

TWIST TABS
18 TURN

Detail 2-1A

Refer to Detail 2-1A and mount the controls on
the convergence pracket as directed in the fol-
lowing steps:

¢/'y 2000 @ 2 K) tab-mount control (#11-68) at
CD.

(v} 5 megohm tab-mount control (#10-182) at
CE,

¢7) 10 K& tab-mount control (#10-183) at CF.

Page 25
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STEP-BY-STEP ASSEMBLY

() 1 megohm tab-mount control (#10-181) at
CG,

(v) 5 megohm tab-mount control (#10-182) at
CH.

(/) 1 megohm tab-mount control (#10-181) at
CJ.

¥ Refer to Detail 2-1B and mount the assem-
bled convergence circuit board (#85-147—2)
as shown in the Pictorial, with the foil side
of the pboard next to the bracket, Use four
46 x 3/8" sheet metal screws and four #6
flat washers.

d3) #6 FLAT WASHER

L #6x3/8" SHEET

é METAL SCREW

Detail 2-1B

CONVERGENCE i
CIRCUIT

0




VHF TUNER
BRACKET

PICTORIAL 2-4

() Red-white to (8-1),

() Yellow-greep to F (S.1),
(V) Red to Uy (S-1),

(\/) White to terminal pin g (S-1),

ered even though Refer to Pictoria] 2-3 for the following Steps,
more wires wil] pe Connected later, The solder .
Instructions in ezep step indicate the number Connect. the 12-wire caple assembly (_#134‘12_9)
of wires connected to the terminal pin, to the foi] Side of the Convergence Circuit board in
the following Steps, Use the end of the caple that
(V) Black to terminaj pin G (S-1) does not have the three Separate breakouts
NOTE: Prepare each wire before Connecting jt
'Y toD (s.1), . .
() Brown °D (8-1) to the circyit board, Twist the wire Strands to
() Yellow to B (S-1). gether and

() Yellow-red to W (5-1),

(/) White_req to 11 (s-1),

(J) White-green to 7 (S-1),
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PICTORIAL 2-3

(vJ Yellow-green to V(S-1), NOTE: Three holes
near hole V are not used, as shown on the
Pictorial,

(vJ White-blue to 3 (S-1).
(f Yellow-blue to terminal pin G (S-2),

(v") Orange-blue to 2 (S-1).

() Black-red to terminal pin H (S-2),
(\/{Green to terminal pin H (S-3).

(v) Red to 9 (S-1).

() Blue to 25 (S-1),

(v) Gray-green to 6 (S-1),

NOTE: The plastic nut starter will make it
easier to hold 6-32 or 3-48 nuts and start them
on the threads of a screw, Refer to the Tools
section of the Kit Builders Guide,

(¥) Slip a 3/8" cable clamp over the 8-wire
and 12-wire cable assemblies, Then mount
the cable clamp at CA with a 6-32 x 3/8"
screw, a #6 lockwasher, and a 6-32 nut as
shown in Detail 2-3A,

Set the convergence bracket assembly aside
until it is called for in a later step,

6-32 NUT @
6 LOCKWASHER@
- C— /
— /—
— /\
/,/ﬁ
'; /

|
6-32x3/8" SCREWg

Detail 2-3A
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TUNER BRACKET ASSEMBLY

The term "hardware" will be usedtorefer to the
screws, nuts, and lockwashers when parts are
being mounted in some of the following steps,
The phrase '"Use 6-32 x 3/8" hardware," for
example, means to use a 6-32 x 3/8'" screw,
one or more #6 lockwashers, and a 6-32 nut,
Refer to the detail called out in the step for
the correct number of lockwashers touse andthe
correct way to install the hardware,

NOTE: Two lockwashers will be used to mount
terminal strips, one between the mounting
surface and the mounting leg, and the other
under the nut,

Refer to Pictorial 2-4 (fold-out from Page 26)
for the following steps,

NOTE: It may be necessary to refer to the
Parts List and Parts Pictorial (fold-out from
Page 20) to identify terminal strips when
they are called for in the following steps.

(VY Position the tuner bracket as shown in the

@ 6-32 NUT

Pictorial,

=6 LOCKWASHER
CENTER LUG GROUND

=6 LOCKWASHER

E; 6-32x3/8" SCREW

Detail 2-4A

(\/) Refer to Detail 2-4A and mount a small 3-1lug
terminal strip, center lug ground (#431-10),
at FE with 6-32 x 3/8" hardware,

In the next five steps, mount the indicated con-
trol with a control lockwasher and a control nut
as shown in Detail 2-4B, Position each control
with its lugs as shown in Pictorial 2-4,

0/) 1200 © (1.2 K) control (#10-184) at FD,

(V) 500 Q control (#10-186) at FJ.

(v) 100 K2 control (#10-185) at FG.

(\/) 5000 £ (5 K) control (#10-187) at FP,

Detail 2-4B
(./) 2 megohm control with SPST switch (#19-
100) at FL.

(-/ ) Mount a 1 megohm tab-mount control (#10-
191) at FK, Insert the mounting tabs in the
slots and twist the tabs 1/8 turn,

6} ) Similarly, mount a 35 KQ tab-mount con-
trol (#10-192) at FN,

\@’H\b/L’éCKWAEER
) (L
&,

6-32 NUT

f VHF TUNER
Y o BRACKET

Detail 2-4C

(‘/) Install a #6 solder lug at FR on the VHF
tuner bracket, and position the solder lug
as shown in Detail 2-4C, Use a 6-32 x 3/8"
screw and a 6-32 nut,

(V{ Mount a small 2-lug terminal strip (#431-2)
at FS and position the terminal strip as
shown, Use 6-32 x 3/8'" hardware,
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#6x1/4" SHEET
METAL SCREW
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Detail 2-4D

/@/ )
=

Detail 2-4E

NOTE: It may be necessary, in the next step, to
separate the VHF tuner (#110-42) from the IF
circuit board assembly by unplugging the coax-
ial cable from the tuner,

((¥Refer to Detail 2-4D and mount the VHF
tuner on the VHF tuner bracket with four
#6 x 1/4" sheet metal screws, Position the
VHF tuner with its tuning shaft as shown,

(‘/ﬁount the VHF tuner and bracket assembly
on the tuner bracket as shown in Detail 2-4E,
Use four #6 x 3/8'" sheet metal screws,

(l/)/Refer to Detail 2-4F and mount the UHF
tuner (#110-37) at FC with 8-32 x 3/8"
screws and #8 lockwashers, Position the
tuner as shown,

48 LOCKWASHER ‘

8-32x3/8" &
SCREW

Detail 2-4F
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(/) Install #47 pilot lamps in the two pilotlamp
sockets,

(\/) Push a length of 3/8" fiberglas sleeving
over each pilot lamp and socket until the
sleeving is even with the end of the pilot
lamp, Then clip the pilot lamp sockets
on the tuner bracket at FA and FBas shown
in Detail 2-4G, The leads on the pilot lamp
sockets will be connected later,

¥

P
- 47 PILOT
]/ LAMP
!
3/8"
}‘I""’r FIBERGLAS

. §" sLEEVING
o N
4 - it T
. _—

ILOT LAMP
SOCKET

Detail 2-4G

Refer to Pictorial 2-5 (fold-out from Page 31)
for the following steps,

NOTE: Position all wires and parts as neatly
as possible when wiring your TV Set, Many of the
wires will be longer than requiredtoreachtheir
connecting points, The wires should therefore
be positioned down against the chassis, Use
square corners (bent 90 degrees) when position-
ing the wires to make the completed kit as neat
as possible,

The leads of resistors, capacitors, and similar
components should be cut to proper length be-
fore the part is installed, Refer to the Kit
Builders Guide for general information on kit
assembly; refer also tothe Chassis Photographs
on Page 173 through 178 which show a typically
well-assembled TV Set,

(~/) Connect a 3-1/2" bare wire from lug 3 of
control FK (S-1), through lug 1 of control
FN (NS), to lug 1 of control FP (NS).

(™) Connect a 2-1/2' bare wire from lug 2 of
terminal strip FE (NS) to lug 1 of control
FP (NS),
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é 6-32 NUT 8-32 NUTé

#6 LOCKWASHER
“8 LOCKWASHER é

T

4'3 - 85-146 |
2" IF CIRCUIT

?OARD } o

D D
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#10-189 #10-194 \§ #10-193 #|0-188
Bz Q) 6000 600!

8-32x3/8" SCREW

6-32x3/8" SCREwé Detail 2-6x%

SOUND -sYNC
{ CIRCUIT BOARD |
n
N
'}
@©

(.Mount the audio output transformer at TA
and a small 4-lug terminal Strip at BF with
6-32 x 3/8" hardware, as shown in Detail
2-6X, Position the transformer and terminal
strip as shown, Insert only the black and ) Similarly, instai] the preassembled IF cir-
green leads through grommet GK, cuit board assembly (#100-685) with 3-48

x 1/4" hardware, NOTE: The foil side of

this circuit board is marked 85-1486,

Detail 2-6Y

(v) Mount the filter choke (#46-37) at TD with

8-32 x 3/8_"_ hardware as shown in Detail (“J Install the assembled color circuit board
2-6Y, Position the choke as shown, and (#85-148-7) with 3-48 x 1/4 hardware
insert the two leads through grommet GR, )

NOTE: When mounting the circuit boards in the
following steps, only the circuit board foilg at

@ 3.48 NUT
éxa LOCKWA:

FOIL SIDE

CHASSIsS
BOTTOM

its foil pattern Positioned as shown in the
Pictorial, Use 3-48 x 1/4" hardware ag
shown in Detajl 2-62Z,

@m._

S 2 | ( | M L | .o 3.
fo— Ul I Ll il P N —rr—
3-48x1/4" SCREW T ‘ ‘ HE Q. WJ&J&J&J@@UU@
) CTPN \ Ny | “ ' 7 @
i ‘ = | N—— - | no A

Detail 2-62

PICTORIAL 2-6
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OUTPUT ASSEMBLY
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PICTORIAL 2-7
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CHASSIS BOTTOM WIRING

NOTE: Position all wires and parts as neatlyas
possible when wiring your TV Set, Many of the
wires will be longer than requiredto reach their
connecting points, The wires should therefore
be positioned down against the chassis, Use
square corners (bent 90 degrees) when position-
ing the wires to make thekitasneat as possible,
Look at the horizontal output assembly for ex-
amples of proper parts mounting and soldering,

the following Pictorials

To simplify the wiring,
the lower section of the

show only the upper or
chassis,

For the following steps, refer to Pictorial 2-7,
which shows the preliminary wiring of the lower

chassis section,

Connect the vertical output transformer leads
coming from grommet GN in the following steps:

(v) Black to ground lug 9 of socket J (S-1).
(\/( Yellow to lug 3 of transformer TE (NS).
(\/5 Brown to lug 2 of socket R (NS).
( /5 Green to lug 1 of socket R (NS).

(V)/ Green-yellow to lug 1 of terminal strip BG
(NS).

(~) Red to lug 3 of terminal strip BG (NS).

NOTE: When connecting wires to the circuit
board foils, it may be easier to solder the
connections with the circuit board and chassis
laying down, This may stop the melted solder
from flowing away from the connection or pre-

vent shorted foils.

( ) Blue to hole L of the sound-sync circuit

board (S-1).

Connect the power t
from grommet GP

(--) Brown-black to chassis tab HJ (8-1).

(<) Black to lug 1 of terminal strip BH (NS).
(v) Red-black to lug 2 of terminal strip BH (NS).

(-/) Red to lug 4 of terminal strip BM (NS),

Connect
grommet GR in the next two steps.

ransformer leads coming
in the following steps:

(\4 Red-green to the eyelet (lower hole) in lug

9 of terminal strip BK (NS).

(~4 Brown to lug 2 of terminal strip BJ (S-1).

(/5 Twist the two green power transformer

leads together, Connect one green lead to
ug 1 (NS) and the other green lead to lug

2 (NS) of terminal strip BM,

the filter choke leads coming from

(4 Red to lug 1 of capacitor K (NS).

() Black to lug 3 of capacitor P (NS).

(/) Solder mounting lug 5 of capacitor P to the

chassis (S-1).

Connect the top-bottom pincushion transformer
leads coming from grommet GT in the next two

steps.

(\/{White-red-black to lug 2 of control S (NS).
(/) Blue to lug 2 of coil T (S-1).

pincushion transformer

Connect the top-bottom
n the following

leads coming from grommet GS 1
steps:

(V) Yellow tolugl of control S (NS).

(/) White-green to lug 1 of terminal strip BP
(NS)Q

(v) White-red to lug 10 of transformer TE (NS).

(\) Red to lug 1 of coil T {S-1).

(\/) Separate the wires that come from the hori-
zontal output assembly, Do not untwist the
two green wires connected to socket Y.

(~/) Connect the large brown wire, coming
from lug 5 of socket X on the horizontal

output assembly, tolug 5 of terminal strip
BM (NS). Position the wire as shown.
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NOTE: Use only 1/2 watt resistors in all steps
unless larger wattage resistors are specifically
called for,

() Connect a 2,2 megohm (red-red-green) re-
sistor from lug 1 of terminal strip FE (NS)
to lug 3 of control FG (NS),

(j) Connect a 220 K9 (red-red-yellow) resistor
from lug 3 of terminal strip FE (NS) to lug
4 of control FL (NS),

(\/)/Connect a ,002 ufd disc capacitor from lug
2 (NS) to lug 3 (S-2) of terminal strip FE,

NOTE: When connecting a lead with sleeving on
it, before soldering the connection, be sure the
sleeving is not pushed into the connecting lug,
This will allow the solder to flow into the con-
nection,

(/) Place 3/4" of small sleeving on eachlead of
a 15 KQ (brown-green-orange) resistor,
Then connect this resistor from lug 1 of
control FG (S-1) tolug1 of control FP (S-3),

(v) Place 1/2" of small sleeving on each lead
of a 47 ppf disc capacitor, Then connect
the capacitor from lug 3 (NS) to lug 4
(S-2) of control FL,

(\/Connect a 100 p uf disc capacitor from lug
2 (NS) to lug 3 (NS) of control FP,

(L)"/Connect a 100 Q (brown-black-brown) re-
sistor from lug 2 (S-1) to lug 3 (NS) of the
VHF tuner,

NOTE: When wire is called for, use the color
of hookup wire specified in the step, Do not
use stranded wire, shielded cable, or the de-
gaussing coil until they are specifically called
for,

(“y Connect a 5" brown wire from lug 6 of the
VHF tuner (S-1) to lug 2 of terminal strip
FS (NS).

(.7 Connect the free end of the lead from
pilot lamp socket FA to lug 1 of terminal
strip FS (NS),

() Connect the free end of the lead from pilot
lamp socket FB to lug 1 of terminal strip
FS (NS),

(“Y Connect a 4,7 Q (yellow-violet-gold) re-
sistor from lug 1 (S-3) to lug 2 (NS) of
terminal strip FS,

(+y Connect a 6'" red wire from lug 7 of the
VHF tuner (S-1) to lug 3 of the UHF tuner

(S"l)o

(\¥ Plug the end of the coaxial cable coming from
FX of the UHF tuner into socket FU of the
VHF tuner,

Set the tuner bracket assembly aside until called
for later,

‘ VHF TUN

PICTORIAL 2-5
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Detail 2-6G

#6 LOCKWASHER

Page 32

HERATHRXIT

HORIZONTAL
OUTPUT
ASSEMBLY

CHASSIS PARTS MOUNTING

Refer to Pictorial 2-6 (fold-out from Page 37)
for the following steps,

(v/ Install 3/8" grommets in holes GA, GK,
GR, GS, and GT of the chassis,

(\/) Install 5/16'" grommets at GC, GD, GE, and
GU.

(\{) Install 1/2" grommets at GB, GH, GL, and
GN.

(/) Install 3/4" grommets at GF and GP.
é/ ) Refer to Detail 2-6A and mount a double

phono socket at H with 6-32 x 3/8" hard-
ware,

6-32 NUT
76 LOCKWASHER

6-32x3/8"
SCREW

i

(Gm—

Detail 2-6A

@ 6-32 NUT

? #6 LOCKWASHER

€

- 5

$

ﬁ C\HA55|5 TOP

%@%32)&/' SCREW
Detail 2-6B

-

&—

(\/{ Mount a 2-lug screw type terminal strip at
BJ from the top of the chassis as shown in
Detail 2-6B, Use 6-32 x 3/8" hardware,

26 LOCKWASHER

Sy

26 LOCKWASHER

@6-32)(3 8" SCREW

Detail 2-6C

Mount the terminal strips on the bottom of the
chassis at the locations called out in the follow-
ing steps. Refer to the Pictorial to identify and
position each terminal strip, Use 6-32 x 3/8"
hardware as shown in Detail 2-6C. NOTE: It
may be necessary to refer to the Parts List
and to the Parts Pictorial (fold-out from Page
20) to identify the terminal strips,

(\/ ) Small 4-1lug terminal strip at BD,
(J) Small 3-lug terminal strips at BG and BN,

(\/S Large 5-lug terminal strips at BH, BL, and
BM,

(/) Large 3-lug terminal strips at BA and BK,

(J ) Small 7-lug terminal strip at BP, Use 6-32
x 3/8" hardware for each mounting foot,

(J) Large 2-lug terminal strip at BY.

(v/ ) Small 2-lug (1 lug ground) terminal strip
at BZ,

(f ) Small 6-lug terminal strip at BC,
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#6 LOCKWASHER

é 6-32x3 8" SCREW

Detail 2-6D

(x/( Refer to Detail 2-6D and mount octal sock-
ets at J and R with 6-32 x 3/8" hardware.
Position each socket with the keyway as
shown in the Pictorial,

& 6-32 NUT
GD 6 LOCKWASHER

éé-JZlJ 8" SCREW

Detail 2-6E

(') Mount the DPTT slide switch (#60-10) at A
with 6-32 x 3/8'" hardware as shown in De-
tail 2-6E,

) Mount the DPDT slide switch (#60-2) at B
with 6-32 x 3/8" screws only,

(‘/)‘I—tefer to Detail 2-6F and mount the power
transformer (#54-149) at TC with 10-32 x
1/2'" hardware, Insert the transformer leads
through grommet GP,

|
.
o\ &
<S\ (N %’\\ =
- AR |
) |

Nl A

Detail 2-6F

Before you perform the next step, carefully
unpack the horizontal output assembly (#100-
580) and remove all packing material, Lift
the cover of the assembly and check the place-
ment of the leads to the caps on tubes V704 and
V705, These leads and caps should be posi-
tioned as shown in the photograph on Page 178,
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(/) Mount the horizontal output assembly (#100-
580) on top of the chassis, and insert the
free wires through the large cutout at the
left side of the chassis, Position the assem-
bly with the high voltage lead as shown in
Detail 2-6G (fold-out from Page 32), Use
6-32 x 3/8" hardware, Be sure you do not
pinch the wires between the assembly and
the chassis, CAUTION: Do not change the
setting of the control and coil on the hori-
zontal output assembly, as they have been
preset at the factory,

NOTE: Chassis assembly will be easier if the
chassis is positioned on one edge, resting on
the power transformer as shown in Detail 2-6H,

Detail 2-6H

(+) Refer to Detail 2-6J and installthe 1.5 meg-
ohm tab-mount control with red shaft (#10-
189) at C,

TWIST CONTROL
UNTIL TABS
SNAP IN PLACE

HEATHXIT

( Yinstall the 1,5 megohm tab-mount control
with green shaft (#10-194) at D,

(/ﬂlstall the 1,5 megohm tab-mount control
with blue shaft (#10-195) at E,

&/‘)’ Install the 6000 © (6 K) tab-mount control
with green shaft (#10-193) at F,

(L Tnstall the 6000 © (6 K) tab-mount control
with blue shaft (#10-188) at G,

(\/{Refer to Detail 2-6K and mount a 15 KQ
control (#10-78) at S with a control lock-
washer and control nut, Position the control
with its lugs as shown in the Pictorial,

| CONTROL

LOCKWASHER

6@3 CONTROL NUT

Detail 2-6K

(\)*Mount the circuit breaker (#65-11) at L, In-
+ sert the circuit breaker tabs into the slots
of the chassis, and twist each tab 1/4 turn

as shown in Detail 2-6L,

TWIST TABS
@ 1/4 TURN
e ?%
[ l =
- \I

Detail 2-6L
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TWIST TABS
1/8 TURN

% 6-32 NUT
@ #6 LOCKWASHER

Detail 2-6M

mstall a capacitor mounting wafer on a
160 ufd electrolytic capacitor (#25-139) as
shown in Detail 2-6M, Twist the mounting
tabs 1/8 turn,

(V)/ Mount this electrolytic capacitor and mount-
ing wafer on top of the chassis at K, Position
the capacitor lug as shown in the Pictorial,
Use 6-32 x 3/8" hardware,

(V)/Install an 80-50-10-20 pfd electrolytic ca-
pacitor (#25-141) at P, Position the ca-
pacitor with its lug markings as shown in
the Pictorial; then twist the mounting tabs
1/8 turn,

(V(Similarly, install a 160-30-10-10 pfd elec-
trolytic capacitor (#25-140) at N, Position
the capacitor with its lug markings as shown,

(l)/Prepare the leads of the top-bottom pin-
cushion transformer (#51-132) as shown in
Detail 2-6N, Measure each lead from the
point where it breaks out from the trans-
former, cut the lead to length, and remove
1/4" of insulation from the end,

WHT-RED-BLK

Detail 2-6N

@ 6§-32 NUT

#6 LOCKWASHER

Fl 6-32x3/8" SCREW

Detail 2-6P

(VW Refer to Detail 2-6P and mount the top-
bottom pincushion transformer on top of
the chassis at TF, Insertthe blue and white -
red-black leads through grommet GT; insert
the other leads through grommet GS, Use
6-32 x 3/8'" hardware,
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é 6-32 NUT

d}; 76 LOCKWASHER

|

Detail 2-6R

(\,)’ Refer to Detail 2-6R and mount the side
pincushion transformer (#51-136) at TE
with 6-32 x 3/8" hardware, Position the
transformer with the numbered lugs as
shown in the Pictorial,

(+) Install the pincushion phase coil (#40-745)
on the bottom of the chassis at T, Place the
locating tab in the slot, as shown in Detail
2-6S, and press down until both retaining
tabs snap in place,

( ) Similarly, install the width coil (#40-750)
on the bottom of the chassis at U. Place the
locating tab in the slot and press down until
both retaining tabs snap in place,

LOCATING
TAB

SLOT

RETAINING
TABS

Detail 2-6S

S s axarrE]
@ 8-32 NUT

#8 LOCKWASHER

Detail 2-6T

(T Refer to Detail 2-6T and mount the vertical
output transformer (#51-135) at TB with
8-32 x 3/8" hardware, Position the trans-
former with six leads (colors called out
on the Pictorial) inserted through grom-
met GL. Insert the remaining leads through
grommet GN,

(Vﬁ)repare the leads of the audio outputtrans-
former (#51-104) as shown in Detail 2-6U,
Measure each lead from the point where
it breaks out from the transformer, cut the
lead to length, andremove 1/4" of insulation
from the end,

Te——BLK4-1/2"

RED
{DO NOT CUTI

BLUT"

Detail 2-6V
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In the following step, position the wire from the

horizontal output assembly as shown in the Pic-
torial, This wire will be connected in a later step,

£/) Position the shorter violet wire coming from
lug 5 of terminal strip BR, next toterminal
strip BY, Hook this wire over the chassis
cutout to hold it in place as shown in the
Pictorial,

When wiring this kit, you may find it easier to
prepare the lengths of hookup wire ahead of time,
as in the following step, To prepare a wire, cut
it to the indicated length; then strip 1/4" of insu-
lation from each end, When stranded wire is
called for, melt a small amount of solder on the
bare wire ends to hold the small wire strands
together, The wires are listed in the order in
whnich they will be used,

(A Prepare the following lengths of hookup
and stranded wire:

3-1/2" green 4" blue
4" green 3-1/2" blue
2-1/2" green 6" brown stranded

(%onnect a 3-1/2" green wire from lug 3
of coil T (S-1) to lug 5 of terminal strip
BP (NS),

(1) Connect a 4" green wire from lug 2 of con-
trol S (NS) to lug 7 of socket R (S-1).

M Connect a 2-1/2" green wire from lug 1 of
socket R (S-2) to lug 4 of terminal strip BP
(NS).

(g/{ Connect a 4" blue wire from lug 1 of con-
trol S (NS) to lug 8 of socket R (S-1),

(V) Connect a 3-1/2'" blue wire from lug 1 of
capacitor K (S-2) to lug 2 of terminal strip
BL (NS).

(-/{Connect a 6" brown stranded wire from lug
1 of terminal strip BJ (NS) to lug 5 of
terminal strip BM (NS),

(™ Connect the lead at the marked end of a
,0033 ufd tubular capacitor to lug 1 (S-2)
and the other lead to lug 3 (NS) of terminal
strip BG,

(1) Connect a 180 5% (brown-gray-brown-
gold) resistor from lug 3 (NS) to lug 4 (NS)
of terminal strip BF,

(v Connect a 3900 © (3.9 K) 2 watt film re-
sistor from lug 1 (NS) to lug 2 (NS) of
terminal strip BF.

Refer to Pictorial 2-8 (fold-out from Page 41)
for the following steps, ‘

Connect the vertical output transformer leads
coming from grommet GL to socket J in the
following steps:

(/') Black-white to lug 3 (S-1).
(vJ Black-red to lug 4 (S-1).
(~/$ Green-red to lug 5 (S-1).
(\/) Orange to lug 6 (S-1).

(¥) Red-white to lug 7 (S-1).

(KConnect the black-green transformer lead
coming from grommet GL tochassis tabHE
(NS).

Connect the free ends of the wires coming from
the horizontal output assembly in the following
steps, Position the wires as shown,

(\/) Locate the twisted pair of green wires
coming from lugs 2 and 7 of socketY. Con-
nect one of these wires to lug 1 (NS) and
the other to lug 2 (NS) of terminal strip BY,

Connect the black wire coming from lug 4 of
terminal strip BW to lug 1 of control C
(NS), IMPORTANT: Be sure to route this
wire as shown,

(\/Connect the white wire coming from lug 5
of terminal strip BW to lug 3 of capacitor
P (NS).

(') Connect the large red wire coming from lug 2
of terminal strip BS to lug 5 of socket R
(s-1).

(\/{ Connect the large blue wire coming from
lug 1 of terminal strip BS to lug4 of socket
R’ (S'l)-

(\/) Connect the green wire coming from lug 1
of terminal strip BT tohole AB of the sound-
sync circuit board (S-1);
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(\/) Connect the longer violet wire comingfrom

(-/)
1)

/)

<J>

Detail 2-8A

d

lug 5 of terminal strip BR tolug 8 of socket
J (NS). NOTE: Do not use the shorter violet
wire from lug 5 of terminal strip BR that was
positioned near terminal strip BY inaprev-
ious step.

Solder the ground foil of the sound-sync
circuit board to the chassis at thetwoloca-
tions shown in the Pictorial,

Prepare the following lengths of hookup
and bare wire:

3" blue 3" green
1" bare 11" white
7-1/2'" green

Connect a 3" blue wire from lug 8 of socket
J (S-2) to hole AE of the sound-sync cir-
cuit board (S-1).

Connect a 1" bare wire from lug 1 (S-1)
to ground lug 10 (S-1) of socket J,

Connect a 7-1/2" green wire from lug 2 of
socket J (S-1) to lug 3 of terminal strip
BF (NS).

Connect a 3" green wire from lug 1 of ter-
minal strip BF (NS) to hole R of the sound-
sync circuit board (S-1),

Connect an 11" white wire from lug 2 of
terminal strip BG (NS) to lug 3 of ter-
minal strip BN (NS),

Connect a 1000 © (1K) 3 watt film re-
sistor from lug 2 (S-2) to lug 3 (NS) of
terminal strip BG.

I-—z INCH—-I
Lq——JTURNS—-‘
Refer to Detail 2-8A and prepare a twisted

pair of wires, using two 54' lengths of black
stranded wire,

Y

d)

At one end of this twisted pair, connect one
wire to lug 1 (S-2) and the other wire to lug
5 (NS) of terminal strip BH, Push the other
end of this twisted pair through grommet
GH to be connected later,

Prepare the following lengths of hookup
wire:

12-1/2" red 8-1/2'" white
5-1/2" red 4-1/2" white
5-1/2" red 4" green
10" orange 2" blue

4-1/2" orange

Connect a 12-1/2" red wire from lug 4
of terminal strip BH (NS) to lug 4 of ca-
pacitor P (NS),

Connect a 5-1/2" red wire from lug 4
of capacitor P (S5-2) to lug 2 of ter-
minal strip BN (NS),

Connect a 5-1/2" red wire from lug 4 of
terminal strip BM (S-2) to lug 1 of cir-
cuit breaker L (S-1),

Connect a 10" orange wire from lug 5 of
terminal strip BL (NS) to lug 1 of capac-
itor P (NS).

Connect a 4-1/2" orange wire from lug 1
of capacitor P (S-2) to lug 1 of terminal
strip BN (NS),

Connect an 8-1/2" white wire from lug 4 of
terminal strip BL (NS) to lug 3 of capac-
itor P (NS).

Connect a 4-1/2'" white wire from lug 3 of
capacitor P (S-4) to lug 3 of terminal strip
BN (NS).

Connect a 4" green wire from lug 1 of ter-
minal strip BL (NS) to lug 2 of circuit
breaker L (S-1).
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NOTE: When installing the wiring harness, posi-
tion it against the chassis, Fold the excess wire
lengths from each breakout under the wiring
harness after connecting the wires,

(¥Y Refer to Pictorial 2-9 and locate BO#l1
through BO#10 (breakouts #1 through #10)
of the wiring harness (#134-128). Note that
six hookup wires and one coaxial cable come
from BO#1 at one end of the wiring harness,

() Insert the wires from BO#11, #12, and #13
through grommet GF from the bottom side
of the chassis, The white-violet and black
wires should breakout (BO#11) from the
wiring harness near grommet GF onthetop
side of the chassis,

(¥) Place the wiring harness against the chassis,
and position the wires from BO#5 through
BO#10 as shown,

Wnsert the wires coming from BO#1 through
BO#3 through the large chassis cutout to
hold the harness in place,

Refer to Pictorial 2-10 (fold-out from Page 45)

for the following steps,

Connect the wires coming from BO#T7 to the
marked holes of the sound-sync circuit board
in the following steps:

(l ) White-black to AA (S-1),

( J) Center conductor of the violet coaxial cable
to AC (S-1).

(\/{ White-brown to X (S-1),

(/) Red to Y (S-1),
(J Black to U (S-1),

) Connect a 9-1/2'" brown wire from lug 5 of
terminal strip BM (S-3) to hole AD in the
sound-sync circuit board (S-1),

Connect the wires coming from BO#8 in the fol-
lowing steps:

(J) Green to lug 1 of terminal strip BJ (S-2).
NOTE: K this wire does not fit in the hole
of the lug, wrap the wire around the lug
before soldering,

(j) White to lug 3 of terminal strip BN (S-3),

(J) Two red wires to lug 2 of terminal strip
BN (S-3).

(‘/) Two orange wires to lug 1 of terminal
strip BN (S-3).

(~/ ) Two black wires to lug 2 of capacitor N
(S—Z).

(J) White-violet to lug 1 of capacitor N (S-1),
(9) White-gray to lug 4 of capacitor N (S-1).
) White-blue to lug 2 of capacitor P (S-1).

(‘/) White-red to lug 2 of terminal strip BP
(S'4)-

(J) Blue to lug 1 of terminal strip BR (S-1),
Note that two leads have already been
soldered to the eyelet in this lug,
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(V) Connect a 2" blue wire from lug 3 of ca-
pacitor N (S-1) to mounting lug 2 of ca-
pacitor K (NS).

) Prepare a twisted pair of wires using two
24" green wires,

(~/ ) At one end of this twisted pair, connect
one wire to lug 1 (S-2) and the other wire
to lug 2 (NS) of terminal strip BM,

( \4 At the other end of this twisted pair, con-
nect one wire to lug 2 (NS) and the other
wire to lug 1 (NS) of terminal strip BY,

6-32 NUT

Qlj #6 LOCKWASHER

é6-32x3/8" SCREW

/ Detail 2-8B

(V) Refer to Detail 2-8B and mount the 750
25 watt wire-wound resistor at HK with 6-32
x 3/8" hardware, Position all wires away
from this resistor,

(\/) Connect one lead of this resistor to lug 4
of terminal strip BL (S-2) and the other
lead to lug 4 of terminal strip BH (NS).

(‘/) Connect a 10 K (10000) 10 watt wire-wound
resistor from lug 5 of terminal strip BL
(S-2) to lug 4 of terminal strip BH (S-3),

NOTE: Refer to Detail 2-8C to identify the ca-
thode end of the silicon diodes that will be
installed in the next two steps,

NOTE: WHEN INSTALLING SILICON DIODES, THE CATHODE
END SHOULD BE PLACED AS DIRECTED., THE CATHODE END
IS MARKED WITH EITHER A COLOR END, COLOR DOT OR
COLOR BAND,

COLOR COLOR COLOR

Detail 2-8C

(V) Connect the lead from the cathode end of
a silicon diode to lug 1 (NS) and connect the
other lead to lug 3 (NS) of terminal strip
BL.

(\/) Connect the cathode lead of a silicon diode
to lug 2 (NS) and the other lead to lug 1
(NS) of terminal strip BL,

(~/)Connect a ,01 pufd disc capacitor from
mounting lug 6 of capacitor N (S-1) to
mounting lug 2 of capacitor K (S-2),

(/) Solder mounting lug 5 of capacitor N to the
chassis,

( Connect the lead at the marked end of a
.2 pfd resin capacitor to lug 1 (S-3) and the
other lead to lug 2 (S-3) of control S,

(\,)/Identify the cathode lead of a silicon diode;
then connect this lead to lug 2 of terminal
strip BP (NS). Connect the other lead of
this diode to lug 3 of terminal strip BP
(NS).

(/) Connect a 100 Q (brown-black-brown) re-
sistor from lug 4 (S-2) to lug 5 (NS) of ter-
minal strip BP,

(\/) Connect a 5 pfd nonpolarized electro-
lytic capacitor from lug 2 (NS) to iug 6 (NS)
of terminal strip BP,

(~/) Connect a 220 Q (red-red-brown) resistor
from lug 1 (NS) to lug 2 (NS) of transformer
'TE,

(\/) Connect a 2-1/2" green wire from lug 2 of
terminal strip BP (NS) to lug 2 of trans-
former TE (S-2),
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Connect the free ends of the wires coming from
the horizontal output assembly in the next three
steps:

(/') Connect the large orange wire coming from
lug 5 of terminal strip BS to lug 6 of trans-
former TE (S-1).

(/) Connect the small brown wire coming from
lug 9 of socket X to lug 2 of terminal strip
BF (S-2).

(~/) Connect the yellow wire coming from lug 2

of terminal strip BW to lug 10 of trans-
| former TE (NS).
!

(* ) Locate the picture tube socket and lead
assembly (#434-157), and insert the black
lead through grommet GU from the top side
of the chassis,

(/) Connect this black lead to lug 4 of terminal
strip BU (S-1). Another lead has been
soldered to the eyelet in this lug previously,

(j ) Insert the twisted pair of brown leads from
the picture tube socket through grommet GB,

/
(V) Connect one brown lead to lug 1 (S-3) and
the other brown lead to lug 2 (S-3) of ter-
minal strip BY,

The remaining picture tube socket leads will be
connected later,

() Prepare the following lengths of hookup and
bare wire:

5=1/2"-brown-gtranded
3-#%" brown stranded
2-1/2" bare wire

1" bare wire

N s

( ) Connect a5=1/2" brown stranded wire from
lug 1 of coil H(S-1) to tug 8 of socket R
(S-l).

(j) Connect a 3-¥2'" brown stranded wire from
lugb?® of ©oil U=(8-1) to lug 1 of terminal
strip BP (NS). ™ cocfer ~(s-1)

(\/(Connect a 2-1/2" bare wire from lug 1
of transformer TE (S-2) to chassis tab
HN (S-1).

(/) Connect a 1" bare wire from lug 2 of
socket R (S-2) to lug 6 of terminal strip
BP (NS).

(\/) Connect a 150 @ (brown-green-brown) re-
sistor from lug 3 of terminal strip BP
(S-2) to lug 3 of transformer TE (S-2).
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(/) Connect a100 2 (brown-black-brown) resis-
tor from lug 5 (S-3) to lug 6 (S-3) of ter-
minal strip BP,

(J ) Connect the VDR resistor (#9-14) from lug
1 of terminal strip BP (S-3) to lug 10 of
transformer TE (S-3), Do notallow the body
of the VDR to touch any other lug of trans-
former TE,

(‘/ )

Place a 1-1/4" length of sleeving on a 2"
bare wire, Then connect this wire from
mounting lug 3 of capacitor K (S-1) to the
eyelet in lug 1 of terminal strip BK (NS),

(l) Connect the thermistor (#9-8) from the eye-
let in lug 1 (S-2) to the eyelet in lug 2 (NS)
of terminal strip BK.,

|

(~) Connect the VDR resistor (#9-15) from the
eyelet in lug 2 (S-3) to the eyelet in lug 3
(S-1) of terminal strip BK,

(J ) Refer to the inset drawing on the Pictorial
and bend lug 2 of terminal strip BK as
shown, Position the thermistor and the VDR
resistor on terminal strip BK sotheydonot
touch the chassis or wires,

(l) Connect a ,01 ufd disc capacitor from lug
1 (S-4) to lug 3 (S-2) of terminal strip BL,

‘(/) Connect a 180 K2 (brown-gray-yellow) re-
sistor from lug 2 of terminal strip BL (S-3)
to lug 2 of terminal strip BM (NS),

L AP,

(¥) Connect a 150 KQ (brown-green-yellow) re-
sistor from lug 2 (S-4) to lug 3 (S-1) of

terminal strip BM,
(J )

Connect the positive (+) lead of a 40 ufd
electrolytic capacitor (#25-36) to lug 3 of
terminal strip BG (S-4), Connect the other
lead of this capacitor to chassis tab HE (S-2),

i
(\) Connect the lead at the marked end of a
.047 ufd tubular capacitor to lug 5 (NS)
and the other lead to lug 2 (NS) of terminal
strip BH,

(\/ ) Melt a small amount of solder on the bare
lead ends of the line cord to hold the small
wire strands together,

¢ ) Insert the leads of theline cord throughhole
HG from the top side of the chassis; then
connect one lead to lug 2 (S-3) and the other
lead to lug 5 (S-3) of terminal strip BH,

PLACE THE LINE CORD
IN THE SLOT.

SQUEEZE THE TWO
SEGMENTS TOGETHER.

INSERT THE REAR HALF
INTO THE HOLE.

CHASSIS TOP

Detail 2-10A

(‘/) Refer to Detail 2-10A and install the line
cord strain relief in hole HG from the top
side of the chassis,

Refer to Pictorial 2-11 (fold-out from Page 47)
fbr the following steps,

?‘ } Connect the lead at the marked end of a ,5
pfd tubular capacitor to chassis tab HD
(NS). Connect the other lead to lug 3 of
terminal strip BF (NS),

(J) Connect the positive (+) lead of a 25 ufd
electrolytic capacitor (#25-44) to lug 4 of
terminal strip BF (S-2). Connect the other
lead of this capacitor to chassis tab HD

(NS).

(} ) Connect the positive (+) lead of a 100 ufd
electrolytic capacitor (#25-28) to lug 1
(S-3) and the other lead to lug 3 (S-4) of
terminal strip BF,

Connect the free ends of the leads coming from
grommet GK in the next two steps:

(~') Black to chassis tab HD (NS),

(4) Green to lug 2 of socket H (NS),
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(\/) Prepare the following lengths of hookup and
bare wire:
2" green 3" green

8" gray

/ 1-1/2" bare wire

(V') Connect a 2" green wire from lug 1 (NS)
/ to lug 4 (NS) of socket H,

()

Connect a 1-1/2" bare wire from lug 4 of
socket H (S-2) to chassis tab HD (NS).

(J) Connect a 3" green wire from lug 2 of
socket H (NS) to hole F of the sound-sync
circuit board (S-1),

(-/) Connect an 8" gray wire from lug 3 of
socket H (S-1) to hole B of the sound-sync
circuit board (S-1).

Connect the wires coming from BO#9 to the
marked holes of the sound-sync circuit board

iny the following steps:

(] ) Yellow to H (S-1).
('1‘) White-blue to J (S-1),
(\/) Violet to K (S-1),

(J) Gray to Z (S-1),

Connect the remaining wires coming from BO#9
to the IF circuit board in the next two steps:

(J ) White-black to hole G (S-1).
(¥) Brown to hole F (S-1),

(\I) Place a 6" green wire under the wiring

harness and connect the wire from hole D

of the IF circuit board (S-1) to hole P

~of the sound-sync circuit board (s-1),

(~/) Solder the ground foil of the IF circuit

board to the chassis at the three locations
shown in the Pictorial,

Connect the wires coming from BO#6 to the
sound-sync circuit board in the following steps:

) One orange wire to either of the holes
marked S (S-1),

t/ ) Other orange wire to the other hole marked
S (S-1),

(J) White to hole T (S-1),

(J) White -yellow-yellow to hole N (S-1),

Connect the wires coming from BO#5 to the
soynd-sync circuit board in the following steps:

{

) One red wire to either of the holes marked

/ A (S-1),
(/) Other red wire to the other hole marked A
(S'l)o

(‘/) White-gray to hole C (S-1), Hole C is the
smaller hole at this location,

('./) White-blue to hole AF (S-1),

Position the wires coming from BO#4 as shown,
and connect these wires to terminal strip BD
ir]the following steps:

(
(J) Two white wires to lug 2 (NS).

) Three brown wires to lug 4 (NS),

(KThree red wires to lug 1 (NS),

(-/) Position the wires connected to terminal
strip BD away from the IF circuit board,

(] Solder the ground foil of the color circuit
board to the chassis at the four locations
shown in the Pictorial,

Connect the wires coming from BO#4 to the
marked holes of the color circuit board in the
following steps:

(~/) White-yellow to CK (S-1).
(~)/White-red-red to CJ (S-1).

( White-green to CB (S-1),
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(/) Temporarily position the free end of the
wiring harness down over the large chassis
cutout as shown,

Mount the circuit board shield on the color circuit
board as directed in the next four steps,

( Apply a small amount of solder toboth sides
of each of the three mounting tabs of the
circuit board shield,

(_) Refer to the inset drawing on Pictorial 2-11
and note where the shield mounts on the
circuit board, Cut off any lead ends that are
long enough to reach up from the circuit
board and touch the shield when it is in
position,

(1) Place the shield in position as shown, Posi-
tion mounting tab A against the center post,
and place the shield over pin 1 of socket
V407; position the center mounting tab, B,
around the center post of socket V408;
position mounting tab C over alignment hole
T403 and touch the foil near the chassis,

(\l) Solder each mounting tab to the circuit
board foil, Mounting tab C should be soldered
both to the foil and to the chassis,

(V) Twist lug 1 of controls C, D,E, F, and G
so the holes in these lugs are in line with
each other,

() Similarly, twist lug 3 on each of the same
five controls so the holes in al] five lugs
are in line with each other,

NOTE: When connecting a lead with sleeving
on it, do not allow the sleeving totouch the con-
nection when soldering as it will not allow the
solder to flow properly,

Where a wire passes through a connection and
then goes to another point, it will count as two
wires (one entering and one leaving the connec-
tion) in the solder instructions,

(\{) Connect a 3-1/4" bare wire from lug 1
of control C (NS), through lug 1 of control
D (NS), to lug 1 of control E (NS), Use two
1-1/8" lengths of small sleeving between the
lugs of the controls as shown,

() Connect a 3-1/4" bare wire from lug 3 of
control C (S-1), through lug 3 of control D
(NS), to lug 3 of control E (S-1), Use two
1-1/8" lengths of small sleeving between the
lugs of the controls as shown,

(\/) Place 1-1/8" of small sleeving on a2'" bare
wire, Connect this wire from lug 1 of control
F (NS) to lug 1 of control G (S-1),

V') Place 1-1/8" of small sleeving on a2' bare
wire, Connect this wire from lug 3 of control
F (NS) to lug 3 of control G (NS),

(v/) Connect the gray wire coming from lug 1 of
terminal strip BX on the horizontal output
assembly to hole C of the color circuit
board (S-1), IMPORTANT: Be sure to
route this wire as shown,

(V) In a previous step a violet wire from the
horizontal output assembly was positioned
next to terminal strip BY and hooked over
the chassis cutout, Connect this wire to lug
6 of terminal strip BC (NS),

In the following steps, connect the free leads
from the picture tube socket as follows: Insert
each lead through a grommet and connect the
lead as called out in the step,

) White-red through grommet GB; then con-
nect the lead to lug 2 of control C (NS).

(') White-green through grommet GB; then
connect the lead to lug 2 of control D (NS),

() White-blue through grommet GB; then
connect the lead to lug 2 of control E (NS),

(V) Yellow-red through grommet GC: then
connect the lead to lug 1 of terminal strip
BZ (NS).

() Yellow-green through grommet GD; then
connect the lead to lug 2 of control F (S-1),

(/) Yellow-blue through grommet GE; then
connect the lead to lug 2 of control G (S-1),

IMPORTANT: Route the following three wires
away from the edge of the chassis,

(¥) Blue through grommet GA; then connect the
lead to lug 3 of terminal strip BA (NS),

(/) Green through grommet GA; then connect
the lead to lug 2 of terminal strip BA (NS),

(‘/l) Red through grommet GA,; then connect the
lead to lug 1 of terminal strip BA (NS),
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(*/) Cut both leads of three 1000 © (brown-black- (‘-/{ Place 3/4" of small sleeving on one lead £

red) resistors to 3/4", These resistors of a 39 K 4 watt film resistor; then con- °¥2‘§£"

will be installed in the next three steps, nect this lead to lug 4 of switch B (S-2), SHIELD

Connect the other lead to lug 3 of control

NOTE: When installing the next three resistors, F (NS) € < MOUNTING TA®
do not apply too much heat to the circuit board ' — SOLDER MOUNTING TAB
foil, or the three resistors that are mounted on Y "°| 1O CHASSYS //

WHT-GRN

the other side of the board might fall off, (\/)/ Connect a 100 K (brown-black-yellow)
I resistor from lug 7 of switch A (S-2) to
(V') Connect a 1000 § resistor from lug 1 of lug 3 of control D (S-3),

terminal strip BA (S-2) to hole A of the

color circuit board (S-1),

, :

(*“) Connect a 1000 @ resistor from lug 2 of (V{Connect a ,001 ufd disc capacitor from
terminal strip BA (S-2) to hole B of the lug 1 (5-3) to lug 2 (8-2) of control C.
color circuit board (S-1),

o

(. Connect a ,001 ufd disc capacitor from

(+/) Connect a 1000 © resistor from lug 3 of lug 1 (S-3) to lug 2 (S-2) of control D, 28 Sy -_sc,,_[,ER
terminal strip BA (S-2) to hole D of the | I GRemT !
color circuit board (S-1), (/')/ Connect a ,001 ufd disc capacitor from O
(\/3 Prepare the following lengths of hookup lug 1 (5-2) to lug 2 (S-2) of control E,
and bare wire: .
(v’f Prepare the following lengths of hookup
3-3/4" green 4.3/4" gray wire: LU 4
2-1/4" white 1-1/4" bare wire @ & ;
6-1/2" white 6-1/4" yellow 7-1/4" blue 11" brown 3 ‘\ i N o N i £ o \ L o
Wi @ -f ==y
/) Connect a 3-3/4" green wire from lug 1 of 4" brown > << = ¥ _g_ “Ne_Lpwe — == 2)i %’% §\;‘;
switch A (NS) to hole F of the color circuit A \ 1\\ \/ N2 S0 = m !?-3. Y = === lglg)}&‘“ = 'i}“ Vi
board (S-1), (') Connect the 7-1/4" blue wire from hole L of -, A (S S ‘ R 2 ~— % e |\
: the color circuit board (S-1) to lug 6 of ter- @ o adad 7' = Tl GRN
(\/5 Remove 1/4" of additional insulation from minal strip BC (NS), Be sure to route the ’ / N BRAN vioL
one end of the 2-1/4" white wire, Then con- wire as shown, { YEL- N
nect the 1/2'" bared end through lug 3 (NS) C : : : 100K RED
: onnect the wires from terminal strip BC to
to lug 7 (NS) of switch A, Connect the other holes of the color circuit board in the following !
end to hole Hof the color circuit board (S-1), steps: ) )
(/5" Connect a 6-1/2'" white wire from lug 3 of T
switch A (S-3) to lug 2 of terminal strip BC WIRE ?ggﬁINAL gl% SO%TOR f A L RV )
(NS). U ‘
STRIP BC _ BOARD m
(\/J Connect a 4-3/4 ire f lug 1 of } 001 ST —— S8
v) Conn -3/4" gray wire from lug 1 o J ' WHT-RED ° i RBL P\ wHT-BLY
control F (S-2) to lug 2 of switch B (NS), ) 4" blue lug 6 (S-3) hole CF (S-1). wnT-cRn TSP
() Connect a 1-1/4" bare wire from lug 2 of (/) 4" brown lug 5 (NS)  hole CE (S-1).
terminal strip BZ (S-1) to lug 4 of switch L &
B (NS), (/) 11" brown lug 5 (NS)  hole E (S-1), S ; ¢ 4
5 5" h.t % ] -SYNC
(\/f Connect a 6-1/4" yellow wire from lug 3 ) white lug 2 (NS)  hole CA (S-1). ; l CIRCUIT BOARD
of control G (S-2) to lug 3 of terminal strip i 7
BC (NS). .
.—VioL

PICTORIAL 2-11
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Refer to Pictorial 2-12 for the following steps.

CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW,

PREPARE EACH END AS SHOWN,

NOTE: Before connecting each coaxial cable to
the circuit board, prepare the end in the fol-
lowing manner, Refer to Detail 2-12A, Twist
together the small strands of wire at the end
of the shield, This will allow the shields to fit
in the holes of the circuit board,

.- 42"

e

»i1/4 "'4— l
~..um§ 3

REMOVE THE OUTER INSULATION AND UNRAVEL
THE OUTER SHIELD OF THIN WIRES,

2

COAXIAL CABLE

TWIST WIRE = ;/;‘
i STRANDS TOGETHER~\\‘¢y/<:\SH‘E o
L
N IF CIRCUIT
BOARD
& .
s L Ty Detail 2-12A
G; L WHT-viOL REMOVE 1/4" OF INSULATION FROM THE END OF EACH LEAD.

o B P Connect the wires coming from BO#10 in the

next two steps:

APPLY A SMALL AMOUNT OF SOLDER TO THE BARE
END OF EACH LEAD. TWIST THE OUTER SHIELD,

SOLDER

NOTE: The coaxial cables are color-coded with
tape or paint, The cables that are not marked
will be referred to as black cables,

AN

Detail 2-12B

When soldering the shield lead of the coaxial
cables in the wiring harness, clamp a pair of
long-nosed pliers on the shield as shown in the
inset drawing on Pictorial 2-12, The pliers will
act as a heat sink and prevent the insulation

Connect the leads coming from BO#4 in the
following steps:

CIRCUIT BOARD

PICTORIAL 2-12

on the inner leads from melting,

(\/)/The inner lead of the green coaxial cable
to hole L (S-1) and the shield to hole H
(S-1) of the IF circuit board,

("{ Black wire to chassis tab HD (S-5).

(V(Connect a 100 @ (brown-black-brown) re-
sistor from lug 1 (S-2) to lug 2 (S-3) of
socket H,

(VY Prepare a 42" length of 2-wire shielded
cable as shown in Detail 2-12B,

(\/(Insert one end of this shielded cable through
grommet GH to be connected later,

At the other end of this shielded cable, connect
the leads to the marked holes of the sound-sync
c\i/r?lit board in the following steps:

( Yellow to hole E (S-1).
(~7 Shield to hole D (S-1).
(7 Green to hole G (S-1).

(V) Green to lug 4 of terminal strip BD (S-4),
() Blue to lug 3 of terminal strip BD (NS),

(™ Inner lead of red coaxial cable to hole CH
(S-1), and shield to hole CG (S-1) of the
color circuit board,

(+) Inner lead of white coaxial cable to hole Y
(S-1), and shield to hole Z (S-1) of the
color circuit board,

(%range to hole B of the IF circuit board
(S'l)o

(\/{Connect an 8" red wire from lug 1 of
terminal strip BD (NS) to hole E of the
IF circuit board (S-1),

() Cut one lead of a 15 KQ 10 watt wire-
wound resistor to 3/4",

(,/5 Connect the longer lead of this resistor to
lug 2 of terminal strip BD (S-3), Connect
the other lead to hole C of the IF circuit
board (S-1),
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(\/)/Connect a 6500 © 7 watt wire-wound re-
sistor from lug 1 (S-5) to lug 3 (S-2) of
terminal strip BD. Position the resistor
away from the wires, Be sure all five leads
are soldered at lug 1 of terminal strip BD,

Connect the wires coming from BO#3 in the
following steps:

(V) Brown to lug 5 of terminal strip BC (S-3),

% } White-black to hole CD of the color circuit
board (S-1),

Connect the wires coming from BO#2 in the next
three steps:

(;/)/Whité to lug 2 of terminal strip BC (NS),

() White-blue-blue to hole X of the color
circuit board (S-1),

(v} White-violet to hole U of the color circuit
"board (S-1),

.Connect the remaining wires coming from BO#1
to the color circuit board in the following steps:

(LY White-yellow-yellow to hole N (S-1),

(») Red to hole R (S-1),

(*) Cut off the shield from the black coaxial
cable, then connect the inner lead of this
cable to hole P (S-1),

(4 Green to hole K (S-1),
(\/)/White-orange to hole J (S-1),
() White-red-red to hole G (S-1),

(v) Connect the violet wire coming from BO#1
of the wiring harness to lug 5 of switch B

(S-1),

This completes the wiring harness connections
on the bottom of the chassis, Position the har-
ness and the harness wires close to the chassis
as shown in the Pictorial,

(v Connect a 47 K 2 watt film resistor from
lug 1 (S-2) to lug 4 (NS) of switch A,

(\J Connect a 68 KQ (blue-gray-orange) 1 watt
resistor from lug 2 (S-1) to lug 4 (S-2) of
switch A,

(¢ Place 1/2" of small sleeving on one lead of
a 2200 © (red-red-red) resistor; then
connect this lead to lug 2 of switch B (S-2).
Connect the other lead to lug 1 of terminal
strip BZ (NS).

(¢ Place 3/4" of small sleeving on one lead of
8200 Q (gray-red-red) resistor; then con-
nect this lead to lug 3 of control F (S-3).
Connect the other lead to lug 1 of terminal
strip BZ (S-3).

(&Y Connect a 5600 £ (5.6 K) 4 watt film re-
sistor from lug 3 of switch B (NS) to lug 1
of terminal strip BC (NS).

(vyConnect a 6800 Q (blue-gray-red) 2 watt
resistor from lug 1 (NS) to lug 3 (S-2) of
terminal strip BC,

(V)"Ebnnect a 250 ph (red-green-brown) peak-
ing coil (#40-485) from lug 1 (S-3) to lug 2
(S-4) of terminal strip BC.

(-} Connect a 3-1/2" green wire from lug 3 of
switch B (S-2) to hole T of the color cir-
cuit board (S-1). Position this wire up and
as far as possible away from the wiring
harness,

(4> Connect a 3" green wire from CP (S-1) to
CL (S-1) on the color circuit board, NOTE:
These letters are not screened on the cir-
cuit board, At CP, wrap the bared wire end
around the center postof socket V405 before
soldering, Solder the end of the wire at
CL to both the foil and the chassis as shown,

This completes the wiring on the bottom of the
chassis, Carefully check to be sure thereareno
unsoldered connections, loose or broken leads, or
short circuits, Turn the chassis over and shake
out any loose bits of solder or wire clippings,

Carefully check to be sure that the wires con-
nected in the holes of the circuit boards are not
touching the coil shields or component leads on
the top side of the circuit boards, If necessary,
cut off the excess wire or cable ends on the top
side of each circuit board,
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CHASSIS TOP ASSEMBLY AND WIRING

Refer to Pictorial 2-13 (fold-out from Page 51)
for the following steps,

é) 6-32x3/8" SCREW
"

Detail 2-13A

(V) Refer to Detail 2-13A and mount a small
2-lug terminal strip on the top side of the
chassis at BE, Use 6-32 x 3/8" hardware,

¢”) Connect the blue lead coming from trans-
former TA to hole BLUE of the sound-sync
circuit board (S-1),

() Connect the red lead coming from trans-
former TA to hole RED of the sound-sync
circuit board (S-1),

() Connect an 8" yellow wire from hole A of
the IF circuit board (S-1) to hole YEL of
the sound-sync circuit board (S-1),

(~) Connect an 11" yellow wire from hole R
of the IF circuit board (S-1) to hole B of
the color circuit board (S-1),

—

Connect the wires coming from BO#11 in the next
two steps:

(VrBlack to lug 1 of terminal strip BE (NS),

(~J White-violet to hole A of the color circuit

board (S-1),
S

(") At the end of the delay line (#41-1) that
has two lugs, push the lead through the hole
at chassis tab HB., Then connect it to
chassis tab HB on the bottom side of the
chassis (NS).

(\/5 Connect the lead from the other end of the
delay line to lug 2 of terminal strip BE
(NS).

(\,) Connect a 100 ph (brown-black-brown)
peaking coil (#40-598) from the open lug
(no lead attached) of the delay line (S-1)
to hole C of the color circuit board (S-1).

(-} Connect a 330 Q (orange-orange-brown)
resistor from lug 1 (S-2) to lug 2 (S-2) of
terminal strip BE,

NOTE: Be sure the delay line is positioned so
it is flat against the chassis,

(V) Prepare two test leads using two 5" black
stranded wires as shown in Detail 2-13B,
Attach a small alligater clip on one end of
each wire: then slip atest clip insulator over
each alligator clip,

BEND
SMALL TABS
ALLIGATOR CLIP

TEST CLIP INSULATOR

TN T

SOLDER

5" BLK STRANDED

P sones—
Detail 2-13B
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TOP PICTURE
TUBE SHIELD
PICTURE TUBE

RUBBER BUMPER

FELT STRIP

SIX HOLES

t-1/2" THICK SUPPORT

PICTURE TUBE
MOUNTING ASSEMBLY

‘ —— move the cardboard filler that is placed next

to the face of the tube, This cardboardfiller
can be used in the next step if desired,

(") Install a #10 speednut on theleft end of each
picture tube mounting assembly. Position

t the flat side of the speednuts as shown,
CAUTION: When handling the picture tube, be

V4 —
T /4 I —% /]l N
iV & \J /
k4 Y% 3 ,
2ND_ANODE il Detail 2-14B
(HIGH VOL TAGE SOCKET)™™@3) S 410 SOLDER LUG U2
(R A
: / i Refer to Detail 2-14B for the following steps, Refer to Pictorial 2-14 for the following steps,
i . \‘ //
cARDBOA RD.. . | I pp—— /| ! ? (/) Position the two picture tube mounting NOTE: It will be easier if another person helps
N e = ‘ THESE AREAS. 14 assemblies as shown, Then install a pic-  in handling the picture tube.
crotu | : /74 ,.\ L e | ' “ }e ] ture tube rubber bumper on each bracket of P
e 'Tfl L ) HERSUEET METAL | / the assemblies, { ) Place four 1-1/2" thick supports on your
s i = i i (= work area, Books may be used for this
i : 2ae \ ( )y Place nine lengths of felt strip on eachpic- purpose.
o i 3 \ ture tube mounting assembly, Remove the
s (e paper backing from the felt strips andpress ( en the shipping box of the picture tube
= L 8 them in place at the locations shown in the ) % following &I; irglst T onpth e box. Re-

{
o
|

_." e
P T
R e
FTar M g

] o, ; CAUTION careful not to touch the 2nd anode socket as
Fa you may get a dangerous electrical shock from
/ g — I Extreme care must be exercised when handling the socket,
\ ; =N the picture tube, due to its high vacuum and
/ .l " large glass surface area, DONOT strike, scratch,|. (\/{ Place the cardboard filler, or a soft cloth,
/ 5 or subject the picture tube to more than moder- on top of these four supports to protect
e ————" —f— :j\v — — - B ate pressure at any time, Never lift the picture the picture tube, Then place the picture tube
= — \{\ \‘ \ — tube by its neck, A fracture of the glass could mask face down on the supports and pro-
b i 1 x result in an implosion of considerable violence tective covering, Position the top side of the
|ESTok Bt ) gj R 3 capable of causing personal injury, mask as shown. Note that the top side has
Iy 1Y REE ){'?.\ six holes and a guide pin,
S IMPORTANT: Do not set the picture tube down -
so any part of its weight restsonthe neck of the | (4 Carefully remove the picture tube from its
tube, Place a soft cloth over any surface on carton and place it face down on the picture
which the picture tube will be placed; thenplace tube mask, Position the tube with its 2nd
PICTORIAL 2-14 the tube face down on the cloth, anode socket toward the top side of the

P|CTOR|AL 2-15 mask, as shown,
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() Insert the free end of each test lead through
the cutout at chassis tab HA, Then connect
them to chassis tab HA on the bottom side
of the chassis (S-2),

(~ Clip the alligator clip of eachtestleadto its
insulated lead as shown in Pictorial 2-13,

(/) Insert one end of a 1-1/2" bare wire through
the hole at chassistab HB. Then connect this
wire to the tab on the bottom side of the
chassis (S-2),

( ) Position the three picture tube socket
leads that come from grommet GA as
shown in Pictorial 2-13. Bend the free
end of the bare wire at chassis tab HB
around the three leads to hold them in
place,

(Y Install the tubes in their respective tube
sockets on the color and the sound-sync
circuit boards, The tube types are marked
near the sockets on the circuit boards,

/

/
(" ) Install a small tube shield at V404 on the
color circuit board,

(\¥ Install large tube shields at V401, V403,
V407, and V408 on the color circuit board,

( .)Install the focus knob on the adjustment
screw at the top of the horizontal output
assembly, as shown, This knob fits loosely
on the adjustment screw,

(¥ Set the chassis aside temporarily,

GUIDE PIN

¥ Tor ¥ ¥
) N'e
OI==
SIX HOLES
-O
?
O
|
Q Q@
) 0
Detail 2-14A

PICTURE TUBE AND SHIELD ASSEMBLY
Refer to Detail 2-14A for the following steps,

(~.") Place the picture tube mask face down on a
rug, or on a soft cloth on your work surface,
Position the top side of the picture tube mask
as shown, Note thatthe top side has six holes
and a guide pin,

(V) Prethread the ten holes in the picture tube
mask that are shown by the arrows on the
Detail, Use a 10-24 x 1/2" self-tapping
screw: turn the screw half-way in, then
remove the screw, NOTE: You may find it
easier to prethread the holes if a different
10-24 screw is used after three or four
holes are prepared,

DELAY LINE

COLOR CIRCUIT BOARD | /x v4os
) 6HZ6 V409
‘ X e
V402 - aour
12HG? J

CAUTION
HIGH VOLTAGE

DISCONNECT LINE CORD
BEFORE OPENING

206-291-3

I.F COLOR
CIR BD CiR. 8D
[ SPEAKER KINE BIAS
5 NORM  sgry 12

SOUND & SYNC
CIR BD

1 [al
CIRCUIT BREAKER® Clap D

—

PICTORIAL 2-13
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(‘/)/Record the picture tube serial number onthe
picture tube warranty card, The serial num-
ber can be found on the base or on the rim
around the face of the picture tube, Fill in
the rest of this card and mail it as soon
as possible,

) Install the picture tube mounting assemblies
on the picture tube in the following manner,
using two #10 x 1-1/2" sheet metal screws:
Position the assemblies sothe bracketholes
line up with the holes in the picture tube
mask, Push the brackets down against the
mask, then tighten the two screws just
enough to hold the assemblies in place,

‘/////////SOLDER\\\\\\\\\\‘
@& erown

=10
SOLDER
LUG

Detail 2-14C

(\5 Connect a #10 solder lug to eachendof a 2"
brown stranded wire as shown in Detail
2-14C. Solder both connections, This as-
sembly will be installed later,

Refer to the inset drawing on the Pictorial,
and fasten the brackets of the picture tube
assemblies to the picture tube mask in the
following steps, NOTE: Be sure to use 10-24
x 3/4" self-tapping screws,

(‘/§ Install 10-24 x 3/4" self-tapping screws,
#10 solder lugs, and #10 flat washers at
locations AB and AC, Position the solder
lugs as shown and do not tighten the screws,

M Install the solder lug at either end of the
prepared 2" brown wire at location AD
with a 10-24 x 3/4" self-tapping screw
and a #10 flat washer, Do not tighten the
screw, The other solder lug will be mounted
later,

7 start 10-24 x 3/4" self-tapping screws, #10
lockwashers, and #10 flat washers in the
remaining five holes of the brackets, Do
not tighten the screws,

(LY Tighten the two screws that hold the picture
tube mounting assemblies to the picture tube,

(1) Tighten the eight screws in the brackets of
the picture tube assemblies, The face of the
picture tube should touch the picture tube
mask,

COIL SPRING

33" BARE WIRE

TWIST AROUND CLOSED LOOP END

Detail 2-14D

(“J Refer to Detail 2-14D and connect one end of
a 33" bare wire to the closedloop end of the
coil spring,

(v) Hook the free end of the springto solder lug
AC, and connect the free end of the wire to
solder lug AB, Position the wire as shown,
The spring should be stretched to a length
of about 2-1/2",
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TOP PICTURE
TUBE SHIELD

&

LEFT PICTURE
SHIELD

=—

&
re,Y
5 B /u .
T cut oFr
TOP GUIDE PIN

[£C 5]

RIGHT PICTURE
TUBE SHIELD

#10 LOCKWASHER~,

e |+

7 10-24x1/2"
&, WIDE FLANGE LA
SCREW

;3 #6x3/8" SHEET

@ Iaorrom PICTUREI METAL SCREW
TUBE SHIELD
L3\ =

\/

INSET

Refer to Pictorial 2-15 (fold-out from Page 52)
and Petail 2-15A for the following steps,

(‘é Position the bottom picture tube shield as
shown, Then install four 1/4-20 self-re-
taining nuts on this shield as shown in the
inset drawing on Detail 2-15A,

Detail 2-15A

(\) Refer to the inset drawing on Pictorial 2-15
and use a screwdriver to bend the tab on
the bottom picture tube shield as shown,
Slip a 1-1/2" length of 1/4" clear sleeving
on this tab,
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(\/(Fasten the wide flange of this shield to the
bottom side of the picture tube mask with
three 10-24 x 1/2'" self-tapping screws and
three #10 lockwashers, NOTE: It may be
easier to install these screws if the lock-
washer is placed on each screw before in-
stalling it,

(\/)( &Jocate the left picture tube shield, This
shield has four holes in the narrow flange
and a tab in the large section,

(\/)/Mount the left picture tube shield on the
picture tube mask with two 10-24 x 1/2"
self-tapping screws and two #10 lock-
washers, Position the bottom end of the
left shield inside the flange on the bot-
tom shield,

(\A‘asten the bottom shield to the left shield
with three #6 x 3/8" sheet metal screws,

k/)Mount the right picture tube shield on the
picture tube mask, Use two 10-24 x 1/2"
self-tapping screws, with the solder lug
that is connected to the brown wire under
the screw at AE, and with a #10 lock-
washer under the other screw, Position the
bottom end of the right shield inside the
flange on the bottom shield,

e

(\ﬁsten the bottom shield to the right shield
with three #6 x 3/8" sheet metal screws,

(“rTCut off the guide pin at the top side of the
picture tube mask, as shown in Detail
2-15A,

(V( Bend the two tabs on the top picture tube
shield toward the middle of the shield as
shown in Pictorial 2-15, Slipa 1-1/2" length
of 1/4" clear sleeving on each tab, There
should be a 1/2" space between the ends of
these tabs to install the degaussing coil in
a later step,

(Y Mount the top picture tube shield on the
picture tube mask with three 10-24 x 1/2"
self-tapping screws and three #10 lock-
washers, Position the flange at the ends
of the top shield on the outside of the left
and right shields,

(~Fasten the top shield to the left and right
shields with #6 x 3/8" sheet metal screws,

Refer to Pictorial 2-15 for the following steps,

NOTE: When soldering the connectors to the
leads in the following steps, do not allow the
solder to flow in the connector grooves,

(V@fer to Detail 2-15B and slip a 3/4" length
of 1/4" clear sleeving onto one lead of the
automatic degaussing coil (#40-T744), Install
a terminal strip connector on this lead
(S-1), and bend the lugs down, Then push the
sleeving over the connector,

1/4”" CLEAR
SLEEVING 7)’__
17,
TE

RMINAL
STRIP CONNECTOR

Detail 2-15B

(V)/Similarly, slip a 3/4" length of 1/4" clear
sleeving onto the other lead of the automatic
degaussing coil, Install a terminal strip
connector (S-1), bend the lugs down, and
push the sleeving over the connector,

(V) Install the automatic degaussing coil in the
following manner: At a location 21" from
the two free leads, hook the coil on the tab
at arrow #1, Then follow the numbered
arrows and hook the coil on the other tabs,
Position the coil over the brackets at the
four corners of the picture tube and in
front of the two screws holding the mount-
ing assemblies on the picture tube, NOTE:
The coil should touch the picture tube at
the approximate areas shown in Pictorial
2-15,
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TOP PICTURE
TUBE SHIELD

YOKE
\/ assemeLY

#6x3/8" SHEET
METAL SCREWS

LEFT PICTURE
TUBE SHIELD

Refer to Pictorial 2-16 for the following steps,

( ) Install the internal picture tube shield with
two #6 x 3/8" sheet metal screws through
the left picture tube shield, Also, fastenthe
internal shield to the top picture tube shield
with two #6 x 3/8'" sheet metal screws,

( \/I Start #6 x 3/8" sheet metal screws into the
four holes near the bottom side of the left
picture tube shield, as shown,

YOKE MOUNT

PLASTIC LEVER

INTERNAL PICTURE
TUBE SHIELD

PICTORIAL 2-16

///F\§>—‘%c _—4YOKE MOUNT!
—

YOKE MOUNT
/RUBBER BUMPER

Detail 2-16A

(7T Refer to Detail 2-16A and install four yoke
mount rubber bumpers on the yoke mount,
Push each rubber bumper into the slot until
it locks in place,
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\
\\\ #8x7/8" SHEET
METAL SCREW

53 Detail 2-16B

(%stall the yoke half-shell on the deflection
yoke (#58-T7) with two #8 x 17/8" sheet
metal screws as shown in Detail 2-16B,
Tighten each screw an equal amount, Make
sure the screw at A does not touch the lead
of the thermistor which is connected to the
yoke. Refer to the inset drawing on Detail
2-16B.

Refer to Detail 2-16C and Pictorial 2-16 for the
following steps,

{_) Install the deflection yoke on the neck of the
picture tube, Position the yoke with its cable
as shown,

(\) Refer to the inset drawing on Detail 2-16C
and insert the plastic lever in the hole on
the side of the deflection yoke, Then, while
holding this lever in place, slip the yoke
mount down over the deflection yoke,

(V)/Fasten the yoke mount tothe deflection yoke
with an 8-32 x 1/2" wing-head screw and a
yoke positioning clamp at each of the three

\Kocations shown on the Detail,

( I

nstall an 8-32 x 5/8'" screw through the
yoke mount and into the plastic lever,
Tighten this screw so it just touches the
yoke half-shell and the lever istight against
the yoke mount, See inset drawing #1 on
Pictorial 2-186,

) Install the pole piece holder into the yoke
mount as follows: Position the pole piece
holder with its cutouts over the three tabs
on the yoke mount; then push the pole piece
holder into the yoke mount until it snaps
in place,

#8x7/8" SHEET
METAL SCREW

N

YOKE MOUNTING CLAMP

| POLE PIECE HOLDER I
-~

Q 8-32x1/2" WING
N\ HEAD SCREW
m\gﬁﬁ
n /i <«.YOKE POSITIONING
o CLAMP
m 7 \\
— \\y

YOKE
MOUNT
-

\%8-32)(5/8"
SCREW

DEFLECTION

YOKE @

/7]

PLASTIC

LEVER
PICTURE TUBE

NECK )

=1/

]
|
|
|
|

(<47 )

Detail 2-16C

(¥ Refer to inset drawing #2 on Pictorial
2-16 and position the yoke assembly with
its long cutout in line with the 2nd anode
socket of the picture tube, This long cut-
out is located between two holes in the yoke
mount,

/

M Fasten the yoke assembly on the picture
tube neck with a yoke mounting clamp and
a #8 x 7/8" sheet metal screw, Be sure to
position the yoke assembly correctly and
tighten the screw just enough to hold the
assembly in place,
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CHASSIS, SHIELD, AND BRACKET ASSEMBLY

Refer to Pictorial 2-17 (fold-out from Page 63)
for the following steps.

(“/) Position the picture tube and shield assem-
bly with the bottom of the shield on your
work surface as shown,

(\/)/ Refer to Detail 2-17A and mount a half
hinge with pin (#265-10) at each of the
two locations shown on the picture tube
shield, Use 6-32 x 3/8" hardware,

6-32 NUT
-

6. 32 NUT #6 LOCKWASHER

I%?Locxwunen

g

6-32x3/8"
SCREW

Detail 2-17A

(\f Mount a half hinge with 2 holes (#265-11)
at each location shown on the chassis, Use
6-32 x 3/8" hardware, Position the half
hinges as shown in the Detail,

NOTE: Be careful not to bump the neck of the
picture tube while handling the chassis in the
following step,

( Line up the half hinges on the chassis with
the half hinges on the picture tube shield;
then hang the chassis on the picture tube
shield as shown,

( ) Bend up the tab on the left picture tube
shield as shown in Pictorial 2-17, Slip
a 1-1/2" length of 1/4" clear sleeving
on this tab,

Refer to Detail 2-17B and Pictorial 2-17 for
the following steps,

(~) Connect a 4-1/2" brown wire from lug 3
of control CF (S-1) to tab CK (NS) on the
convergence bracket assembly,

(~7 Connect a 470 KQ (yellow-violet-yellow)

resistor from lug 3 of control CJ (S-1)
to tab CK (S-2).

(vJ Locate BO#12 of the wiring harness, There

are no coaxial cables at this breakout,
Connect the wires coming from BO#12 to the
controls on the convergence bracket in the
following steps:

(L) White-red to lug 1 of control CD (S-1),

M White-blue to lug 2 of control CD (S-1),

(«Y Gray to lug 1 of control CE (S-1).

() Blue to lug 2 of control CE (S-1).

(v Black to lug 2 of control CF (S-1),

(/) White-green to lug 1 of control CG (s-1).
( Ly White-~yellow to lug 2 of control CG (S-1).

(v Two white-orange wires to lug 3 of con-
trol CG (S-2).

(WY Orange to lug 2 of control CH (S-1).

( L)~White to lug 3 of control CH (S-1).
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Detail 2-17B

() Red to lug 1 of control CJ (S-1). This completes the wiring of the convergence
, bracket assembly,
(v} Green to lug 2 of control CJ (S-1).
(—Refer to Pictorial 2-17 and hang the con-
(LySlip a 1/4" cable clamp over the wiring vergence bracket on the picture tube shield
harness and mount the clamp at CB with using the two screws near the top of the
6-32 x 3/8" hardware, shield; then tighten the screws,
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Detail 2-17C

Refer to Detail 2-17C for the following steps,

Connect the wires coming from BO#13 to the
locations called out on the tuner bracket in the
follgwing steps:

(/) White-blue-blue to lug 2 of control FG (S-1).
\V ‘White-black to lug 3 of control FG (S-2),

(/) Large black to lug 2 of terminal strip FE
(8-3).

() White-orange to lug 1 of terminal strip FE
(S—Z).

(~') White-violet to lug 3 of control FP (8-2),
(\J'Black to lug 2 of control FP (S-2),

(V{ Center conductor of violet coaxial cable to
lug 2 of control FN (S-1).

(V) Shield of violet coaxial cable to lug 1 of
control FN (S-3).

(v7 Yellow to lug 2 of control FK (S-1).

(V) Brown to lug 2 of terminal strip FS (S-3).
(M Blue to lug 3 of the VHF tuner (S-2).
(y) White-brown to lug 1 of the VHF tuner (S-1).
Refer to Detail 2-17D for the following steps,

Connect the coaxial cables coming from BO#13
in the following steps,

NOTE: When soldering the shield lead on each of
these cables, clamp a pair of long-nosed pliers
on the shield as shown in inset drawing #1 on
Detail 2-17D, The pliers will act as a heat sink

and prevent the insulation on the inner leadfrom
melting,

(v/) Inner lead of white coaxial cable to lug 2
(S-1) and the shield to lug 3 (S-1) of con-
trol FD,
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Detail 2-17D

(v Lurer lead of black coaxiai cabie to lug 2
IS0 and the shdeld to fur 1 (95) Of control
@ ¥

-y,

i7" Inner lead o1 red coaxial cable to lug 3 (5-1)
and the shield to lug 1 (S-2) of control FJ,

(v} Inner lead of green coaxial cable to lug 3

(NS) and the shield to lug 1 (NS) of control
FL,

Connect the free end of the 2-wire shielded
cable to control FL in the next three steps:

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

Q/Y Shield to lug 1 (S-2),

(_>Remove the shield cap from control FL, Then
counect either wire of the twisted pair of
clack wires to lug 5 (S-1) and the other wire
to lug 6 (S-1) of control FL,

( “Reinstall the shield cap on control FL, and
position the twisted pair in the cutout on
the side of the shield cap, See inset drawing
#2 on Detail 2-17D,

() Solder the bottom edge of the shield cap to
the control as shown in the inset drawing on
Detail 2-17D,

(™Y Slip a 1/2" cable clamp over the wiring
harness, twisted pair, and 2-wire shielded
cable, Mount the clamp at FH with 6-32
x 3/8" hardware,
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() Plug the octal plug that is on a cable con-
nected to the convergence bracket, in the
convergence socket of the chassis, This
socket is located near the sound-sync cir-
cuit board,

&) At the free end of the coaxial cable con-
nected to the IF circuit board, plug the
phono plug in socket FT of the VHF tuner,

Refer to Pictorial 2-18 (fold-out from Page
63) for the following steps,

(~/)Insta11 a #6 solder lug with 6-32 x 3/8"
hardware near the lugs marked VHF on
the antenna (4-lug screw type) terminal
strip, Refer to Detail 2.18A and position
the solder lug as shown,

6-32x3/8" %

SCREW L= VHF UHF
! ()
LO

26 SOLDER LUG

/# 3

w6 LchWASHER@
632 nur @9
]

Detail 2-18A

>

(/) Prepare the 36" length of 300 © twin lead
by completing the five steps inDetail2-18B,

| 36" |

W o tacad

o e

Joa
S T

Yonrrn

—.{l 4" [a—

-—1/2"

@nzmovz WIRES FROM

INSULATION. TWIST

STRANDS TOGETHER.
,l;.',_",

BEND BACK AND CUT OFF
CENTER STUB

@CUT CENTER INSULATION. @BEND BACK WIRES AND
« CUT OFF CENTER STUB.
i

T
—& >
Eis <

@APPLV A SMALL AMOUNT
7 OF SOLDER TO EACH BARE
LEAD. USE ONLY ENOUGH HEAT

AN TO MELT THE SOLDER.
Q& N e 8

Detail 2-18B

(\/) At one end of the prepared twin lead, con-
nect either lead to lug 1 (S-1) and the other
lead to lug 2 (S-1) of the antenna terminal
strip, See the inset drawing on Pictorial
2-18, Lugs 1 and 2 on the antenna terminal
strip are marked UHF,
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%/) At the other end of the twin lead, connect
one lead to lug 1 (S-1) and the other
lead to lug 2 (S-1) of the UHF tuner,

(\/Refer to Detail 2-18C and prepare two 36"
lengths of 75 Q coaxial cable, Be sure to
use the cable that is marked 75 ohm,

(~/) At one end of a prepared length of 75 Q
coaxial cable, connect the inner lead to lug
3 (S-1) and the shield to the solder lug
(NS) of the antenna terminal strip,

(<At the other end of this shielded cable,
connect the inner lead to lug 4 (S-1) and
the shield to solder lug FR (NS) of the VHF
tuner,

( Mt one end of the other prepared length of
75 Q coaxial cable, connect the inner lead
to lug 4 (S-1) andthe shieldtothe solder lug
(S-2) of the antenna terminal strip,

( At the other end of this shielded cable,
connect the inner lead to lug 5 (S-1) and
the shield to solder lug FR (S-2) of the
VHF tuner,

(Y Refer to Pictorial 2-17 (fold-out from this
page) and hang the tuner bracket onthe two
screws near the bottom of the picture tube
shield, Then tighten the screws,

(7 Read, sign, and date the FCC certification
label, Remove the protective backing and
press the label into position on the picture
tube shield, See Pictorial 2-17,

Vﬁefer to Pictorial 2-17 and install the
blue and white label on the chassis (near
the horizontal output assembly) as follows:
Carefully peel away the backing paper and
press the label into position, NOTE: The
Model Number and Production Series Num-
ber of your kit is shown onthis label, Refer
to these numbers in any communications
with the Heath Company,

If an ohmmeter is available, it is suggested
that the following resistance check be made to
insure against a possible short circuit, If the

CUT THE CABLE ACCORDING TO THE DIMENSIONS
BELOW. PREPARE EACH END AS SHOWN,

36" »l

TAKING CARE NOT TO CUT THE OUTER SHIELD OF
VERY THIN WIRES, REMOVE THE OUTER

PUSH BACK THE SHIELD. THEN MAKE AN OPENING
IN THE SHIELD AND BEND OVER AS SHOWN, PICK
OUT THE INNER LEAD,

REMOVE THE INNER INSULATION AND STRETCH OUT
THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER
TO THE END OF THE SHIELD AND THE INNER LEAD,
USE ONLY ENOUGH HEAT TO MELT THE SOLDER

SOLDER

Detail 2-18C

resistance measurement does not check cor-
rectly the first time, try reversing the ohm-
meter test leads,

(V)/Connect the ohmmeter leads between the
chassis and lug 1 of the large 5-lug ter-
minal strip, BL. (Refer to Pictorial 2-8
fold-out from Page 41 to identifythe termi-
nal strip,) The ohmmeter should indicate a
reading of about 20 K2 after the meter point-
er stops moving, A lower reading indicates
a short circuit, a wiring error, or a faulty
component, If the ohmmeter indicates a
lower reading, check the installation of the
silicon diodes, Also check the wiring of
terminal strip BL, and capacitors K, N, and
P, Do not turn the TV Set on until the diffi-
culty is corrected,

\ LEFT PICTURE
\ TUBE SHIELD
J

CIRCUIT BOARD

- FCC )
S, CERTIFICATION
N
X LA

PICGRORIAL 2-17 PICTORIAL 2-18
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DEGAUSSING
Refer to Pictorial 2-19 for the following steps.

The following degaussing process is used tore-
move stray magnetism from the picture tube and
the metal objects around it, Even the very
weakest magnetic field can cause distortion in
the form of impure colors. The parts that must
be degaussed (demagnetized) in your Color TV
Set are the picture tube, the picture tube shield,
the chassis, the convergence bracket, and the
tuner bracket,

Detail 2-19A

DEGAUSSING
CotL

3
T LARGE
SOLDER  ALLIGATOR CLIP
~
3
,, >

Refer to Detail 2-19A and locate the de-
gaussing coil (#40-586), which consists
of a coil of large wire, Remove 1/4" of
insulation from the ends of the two coil
wires, Connect a spade lug toone wire (S-1)
and connect a large alligator clip to the

ther wire (S-1) of the degaussing coil,
({//(()‘-onnect the degaussing coil lead with the
spade lug to terminal G of terminal strip
BJ as shown in Detail 2-19B, Tighten the
screw at terminal G to hold the spade lug
in place, CAUTION: Be sure the screw is
tightened securely on the spade lug; if it
were loose, the spade lug could twist toone
side and touch the terminal strip mounting
screw, This would burn out the power trans-

rmer,
Clip the degaussing coil lead with the alli-
gator clip to the chassis in the corner of
the large chassis cutout as shown,

CAUTION: When the TV Set is placed in operation
in the following steps, B+ voltage will be present
at various points on the bottom side of the chas-
sis, Do not touch any of the chassis components
during the degaussing process,

©)

PICTORIAL 2-19
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NOTE: The degaussing coil will vibrate when
power is applied, and will also tend toget warm
if left turned onfor too long aperiod of time, The
entire degaussing process should take no longer
than one or two minutes, When performing the
degaussing process, the coil should be moved with
small circular motions near the objects being de-
gaussed, The coil should be kept parallel to, and
at a distance of about one totwo inches from the
objects being degaussed, When you have comple-
ted the degaussing process, move the coil away
from the TV Set as far as the leads will permit
before turning the power off,

Detail 2-19B

WARNING: Do not place the degaussing coil near
the pole piece assemblies while power is applied
to the coil, These pole piece assemblies have
not been installed yet, To identify these assem-
blies, refer to item #116 on the Chassis Parts
Pictorial (fold-out from Page 20).

(\/)/ Position the chassis as shown indrawing #1
of Pictorial 2-19, so the bottom side of the
chassis and the inside of the picture tube
shield can be degaussed first,

(\/)/check to be sure the TV Setis turned off by
pushing in onthe VOLUME control shaft, See
Pictorial 2-21 on Page 68,

(’{Plug the line cord from the TV Set into a
standard 110 volt AC outlet,

NOTE: It will not be necessary to connect the
free bared ends of the wires coming from the
convergence bracket before degaussing the TV
Set,

(v~Turn the TV Set on by pulling out on the shaft
of the VOLUME control,

(> Move the degaussing coil in a circular
motion near the bottom side of the chassis,
and around the inside of the picture tube

shield, as shown in drawing #1 of the
Pictorial,
(\)-Similarly, degauss the top side of the

chassis, the outside of the picture tube
shield, the two brackets, and the picture
tube face as shown in drawings #2 and #3,

(L)yMove the degaussing coil as far away as
possible from the TV Set; then turn the
TV Set off by pushing in on the VOLUME
control shaft,

(- Unplug the line cord and disconnect the de-
gaussing coil leads from the chassis and
terminal strip,

(Vﬂ)repare a filament fuse by removing all of
the insulation from a 1-3/4" green wire,
Connect this fuse wire between lugs Aand G
of terminal strip BJ, as shown in Detail
2-19C, Form this fuse intoa loop and be sure
it does not touch the chassis,

Detail 2-19C
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FINAL ASSEMBLY AND WIRING

CAUTION: Before proceeding, check to be sure
you have connected the ground wire and coil
spring between the brackets at the lower left
and upper right corners of the picture tube, Also,
be sure the picture tube shield is connected with
a short wire to the bracket on the upper right
corner of the picture tube, If necessary, refer to
Pictorial 2-15 (fold-out from Page 52) to check
these connections, If the outside of the picture
tube and the picture tube shield are not properly
connected to chassis ground, you may receive a
severe electrical shock while operating the TV
Set,

Refer to Pictorial 2-20 (fold-out from Page 77)

fye following steps,
( Clip one of the automatic degaussing coil

leads on lug 1 and the other lead on lug 3
of terminal strip BK, Note that lug 2 of this
large 3-lug terminal strip was bent down

previously,

(\K Connect the high voltage lead from the
horizontal output assembly to the 2nd anode
socket of the picture tube, Be sure both
clips are inside the hole as shown inthe inset
drawing on the Pictorial, and be sure the
anode connector is turned as shown,

(V)/Insert the free end of the yoke cable through
the large chassis cutout and insertthe octal
plug in the socket marked YOKE, Refer to
the lettering on the cover of the horizontal
output assembly for the location of this
socket,

( Fasten the right side of the chassis to the
picture tube shield with three 6-32 x 5/8"
bronze screws, Be careful not to pinch any
wires or cables between the bottom and
right-hand sides of the chassis and the

shield,
Locate the three pole piece assemblies

(#58-6), WARNING: When installing the pole
piece assemblies in the next step, do not
push on the adjustment knobs, as they can
be broken very easily, See Detail 2-20A,

(\/{Refer to Detail 2-20A and install each of the
three pole piece assemblies as follows: In-
sert the end of the pole piece assembly with
lugs into the pole piece holder next to the
picture tube neck; then push the assembly
in .until the clip snaps in place, Be sure
each pole piece assembly is touching the
neck of the picture tube,

ADJUSTMENT
KNOB

YOKE
MOUNTING
CLAMP

Detail 2-20B
Refer to Detail 2-20B for the following steps,

('J Check the position of the yoke mounting
clamp and screw, to be sure the screwdoes
not touch the lugs of the pole piece assem-
blies, If necessary, loosen this screw and
reposition the yoke mounting clamp,

Connect the free end of the 12-wire cable as-
sembly coming from the convergence bracket,
to the pole piece assemblies in the following
steps, NOTE: Pole piece assembly AG is lo-
cated at the top, and pole piece assemblies AF
and AH are at the left and right sides of the
pole piece holder,
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NOTE: Prepare each wire before connecting it
to a lug, Twist the wire strands together and
melt a small amount of solder on the bared end,

( Yellow-green to lug 1 of pole piece assem-
bly AF (S-1).

/) Green to lug 2 of pole piece assembly AF
/(S'l)-

(") White-green to lug 3 of pole piece assembly
F (S-1).

(v') Gray-green to lug 4 of pole piece assembly
AF (S-1).

(\/) Yellow-blue to lug 1 of pole piece assembly
AG (S-1).

(~/) Blue tolug 2 of pole piece assembly AG (S-1).

( ) White-blue to lug 3 of pole piece assembly
G (S-l).

(\)/:)range-blue to lug 4 of pole piece assembly
AG (S-1).

(\A Yellow-red to lug 1 of pole piece assembly
AH (S-1),

(N) Red to lug2 of pole piece assembly AH (S-1),

(*/) White-red to lug 3 of pole piece assembly

fH (S-1)
(v) Black-red to lug 4 of pole piece assembly

/ AH (S-1)
(/) Remove the plastic pin protector from the
base of the picture tube,

) Refer to Detail 2-20C and install the blue
lateral and purity assembly (#100-582) on
the neck of the picture tube, Position this
assembly as follows: Position the blue
lateral adjustment knob and two of the
purity ring tabs at the top: position the
purity rings 2" from the end of the pic-
ture tube base as shown, Tighten the clamp
screw to hold the assembly in place,

CAUTION: The area of the blue lateral magnet
assembly that contacts the neck of the picture
tube is coated with a heat-sensitive adhesive,
If you have to remove the blue lateral assembly
for any reason after the TV Set has been in
operation for some time, you can twist the as-
sembly to break the adhesive contact, Donot pry
the assembly from theneck of the picture tube as
this could break the glass and destroy the tube,

BLUE LATERAL

PURITY ADJUSTMENT KNOB

RING

(\/ Detail 2-20C

) Push the picture tube socket on the base of
the picture tube until it is against the base
of the tube, NOTE: Be sure the socket is
pushed tightly against the base of the tube,

(V) Refer to Detail 2-20D and prepare the ends
of the 4 foot length of shielded cable, At
the end of this shielded cable with the 3/4"
bared inner lead, install a phono plug as
shown,

CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW,
PREPARE EACH END AS SHOWN,

F ﬂ Ty e

- S | SR

===={ INSERT THE 3/4" BARED INNER LEAD
,,,,, - THROUGH THE PLUG AND WRAP THE

SHIELD AROUND THE PLUG,

APPLY HEAT TO THE TIP OF THE/
PIN ONLY LONG ENOUGH FOR &
THE SOLDER TO BE DRAWN UP
INTO THE PIN BY CAPILLARY
ACTION, /
SOLDER THE SHIELD TO
THE PLUG

S

CUT OFF EXCESS WIRE

FROM THE TIP OF THE PIN,
SOLDER

Detail 2-20D
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RED DOT

THIS DOT MIGHT BE
ON THE OTHER END
OF THE TERMINAL
STRIP

BOTTOM LUGS

Detail 2-20E

(¥ Refer to Detail 2-20E and connect the other
end of this cable to the speaker as follows:
Connect the inner leadto the bottom lug near
the red dot (S-1) and the shield to the other
bottom lug (S-1), NOTE: The red dot maybe
located at either end of the speaker terminal
strip.

NOTE: It is suggested that you punch a few
holes in one side of the speaker shipping box,
Then reinsert the speaker in the box to protect
it during the Initial Test and Adjustment of the
TV Set, Also, if you plan to use the Hi-Fi output
of the TV Set, it will be necessary to prepare
a shielded cable long enough to reach from this
output to the input of your hi-fi amplifier, An
extra phono plug is supplied for use on this cable,

(I/)/Plug the phono plug of the speaker cable into
the SPEAKER socket, Locate this socket by
referring to the lettering on the horizontal
output assembly cover,

Refer to Pictorial 2-21 and install the knobs on
the tuner bracket in the following steps:

(v’)/ VHF fine tuning and VHF channel selector
knobs on the VHF tuner shaft,

VHF FINE
TUNING KNOB

THUMBWHEEL
KNOBS

VOLUME
CONTROL

UHF CHANNEL
INDICATOR KNOB

UHF TUNING
KNOB

PICTORIAL 2-21

({ UHF channel indicator and UHF tuning knobs
on the UHF tuner shaft,

(Y Two thumbwheel knobs onthe HORIZONTAL
and VERTICAL HOLD control shafts,

(V) A front panel knob on each of the five re-
maining control shafts,

Save the left-over hardware as it will be used
later to install your TV Set,

CAUTION: It will be easier if another person
helps you handle the TV Set if you plan to move
it to another location for test and adjustment,
Use extreme care and be careful not to bump
the neck of the picture tube while handling the
TV Set,




NORMAL OPERATING CHARACTERISTICS

This section of the Manual explains the normal
operating characteristics of your Color TV Set,
Since you are observing the operation of your
TV Set out of its cabinet, and youare concerned
with its operation, the following conditions may
appear to be difficulties, However, these oper-
ating conditions are normal for most color tele-
vision receivers,

LOUD HUM AND BUZZ FROM SPEAKER
DURING WARMUP

The loud hum and buzz from the speaker during
warmup of the TV Set is normal for the first 30
to 60 seconds, The tubes in various circuits of
the TV Set warm up at a different rate, Some
of these circuits produce hum and buzz until they
receive a signal from circuits that warmupat a
slower rate,

LOUD BUZZ IN SOUND DURING INTENSE
COLOR OR ONE COLOR SIGNAL

An intense color signal or a signal of predomi-
nantly one color is usually stronger thanthe av-
erage signal for which the AGC control has been
set, Therefore, when these occasional strong
signals are received, the AGC is overdriven,
causing the buzz, This condition usually exists
on commercials or program titles, The buzz
will disappear as soon as the commercial or
title is over,

SNAPPING NOISE

An occasional snapping (arcing) may be heard
during the first two weeks of operation, This
arcing, which occurs between the elements of
the color picture tube, is normal during the
initial aging of the picture tube,

HEATHKXKIT®

TRAILING EDGES OR GHOSTS ON LETTERS
OR TITLES

Trailing edges or ghosts on letters or titles is
a television signal transmission problem and is
not a fault of the TV Set, This is indicated by
noticing that this condition will appear only on
some channels and not on other channels,

VERTICAL LINES

You may notice faint vertical lines on the ex-
treme left-hand edge of the picture, This is a
normal characteristic which cannot be totally
eliminated in TV Sets, However, this character-
istic has been minimized through careful circuit
design,

NORMAL TRANSFORMER OPERATION
Power

The power transformer normally feels quite hot
to the touch, This condition is caused by the
normal heating of the transformer itself and by
the heat radiated by tubes in the Set, This was
taken into consideration in the transformer
design,

High Voltage

A small quantity of wax may melt from high
voltage transformer T701, This is caused by the
high operating temperatures in this area, This
condition has been taken into consideration in
the design of the transformer,

Vertical Output Transformer

The vertical output transformer normally will
buzz, This is caused by the physical makeup of
the transformer and the frequency at which its
circuitry operates,

69
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INITIAL TEST AND ADJUSTMENTS

INITIAL TEST

The locations of all necessary adjustments are
shown in Figure 1-1 (fold-out from Page T7),
This Figure is divided into two sections: a rear
view of the chassis and a front view of the
chassis,

Refer to Figure 1-1 for the following steps,

( ) Set all front controls except the UHF and
VHF CHANNEL SELECTORS as follows:

BRIGHTNESS - Center of rotation, v
TINT - Center of rotation,
CONTRAST - Center of rotation, v
VOLUME - Off (pushed in), «~

HORIZONTAL HOLD - Center of rotation, —

BLUE DRIVE - Center of rotation, .~
GREEN DRIVE - Center of rotation, —
BLUE SCREEN- Center of rotation,
GREEN SCREEN -
RED SCREEN - Center of rotation,¢

TOP-BOTTOM PINCUSHION - Center of “

rotation,
DOTS-NORMAL - NORMAL, »

Be sure the speaker is connectedtothe SPEAKER
socket,

VERTICAL HOLD - Center of rotation, v~ (—) Connect the lead-in wire or wires from your

COLOR - Fully counterclockwise, v~
VERTICAL LINEARITY - Fully counter-
clockwise,
HEIGHT - Fully counterclockwise, ¥~
AGC - Center of rotation, ¥
COLOR KILLER - Center of rotation,
SYNC - Center of rotation, v~
(\/DOTS - Center of rotation,
)

Set all the controls on the convergence
circuit board (but not the coils) to the
center of their range,

( ) Set the rear chassis controls and switches
as follows:
v
NORMAL-SERVICE - NORMAL
KINE-BIAS - Position 3, v~

HEATHIKIT®

VHF and/or UHF antennas to the correct
antenna terminals,

v WARNING: Extremely high voltage (24,000 volts)

is present in the horizontal output assembly and
at the high voltage anode of the picture tube,
A very high voltage is also presentatthe cap on
the top of horizontal output tube V701, Extreme
care should be taken to make sure that you do
not touch any of these parts while the TV Set
is in operation, A safe rule to remember when
you work around any high voltage is to use only
one hand to work on a circuit and keep the other
hand behind you, This helps prevent your body
from becoming part of an electrical circuit by
being connected from the high voltage to ground,

71
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HIGH VléLTAG"E“\_\ _ //

ANODE CONNECTOR || e

NOTE: TO DISCHARGE THE HIGH VOLTAGE
ANODE, WRAP ONE END OF A BARE WIRE
AROUND THE GROUND WIRE, WRAP THE
OTHER END OF THE BARE WIRE AROUND
THE METAL PART OF A SCREWDRIVER.,
HOLD THE SCREWDRIVER BY THE INSU-
LATED HANDLE AND TOUCH THE BLADE
TO THE WIRES UNDER THE RUBBER CAP
OF THE HIGH VOLTAGE ANODE CONNECTOR,

Figure 1-2

The capacitance between the inner and outer
conductive coatings of the picture tube allows
a high voltage charge to be stored at the high
voltage anode, Be sure to discharge the picture
tube as shown in Figure 1-2 before disconnecting
the high voltage anode connector,

(k}/Plug the line cord into a standard AC outlet,

—

NOTE: Three images, one of each color, will
probably appear when the TV Set is first turned
on and tuned to a station in the next step, This
condition, which is shown in Figure 1-3 (fold-
out from Page 81), will be remedied during this
adjustment procedure,

If any sign of malfunctioning appears in the
following step, turn the TV Set off and refer to
the In Case Of Difficulty section on Page 96,
Prolonged operation of a malfunctioning set could
result in damaged tubes or components, For
example: no light on the picture tube may be
caused by a lack of high voltage, In this case,
tube V203 (6EJ7) should be removed until light
appears on the screen again, (A malfunctioning
high voltage circuit causes no AGC to be pro-
duced, and no AGC allows tube V203 to overload
and draw excessive current, Refer tothe Circuit
Description on Pages 155 and 156),

NOTE: An occasional snapping (arcing) may be
heard when the TV Set is first turned on, This
arcing occurs between the elements of the color
picture tube during its initial aging process,

( 9" Turn the TV Set on by pulling outward on
the VOLUME control, After a few moments
light should appear on the face of the pic-
ture tube and sound should be heardfrom the
speaker, If a picture and sound can be tuned
in, proceed with the following steps, evenif
the picture does not have the correct color
and size, In case you have no pictureat all,
check the settings of the BRIGHTNESS,
AGC, HORIZONTAL HOLD, and VERTICAL
HOLD controls,

PRELIMINARY ADJUSTMENTS

(L) Turn the CHANNEL SELECTOR to your
strongest local station, Use the FINE TUN-
ING and the other front panel controls to
tune in the best possible black and white
picture, Make sure the COLOR control is
turned fully counterclockwise, (Refer to
Figure 2-3 fold-out from Page 82 for in-
formation on how to operate the controls
of the TV Set,) Do not tune in a color
broadcast, When possible, a test pattern
should be tuned in since the following
adjustments are much easier to make
with a test pattern, Generally test pat-
terns are available for a short time in the
morning when the TV station first comes
on the air, Do not be concerned if some

colors appear in the picture since the
color circuits have not been adjusted yet,

(¥) Turn the AGC control clockwise until the
picture tears and/or a loud buzz is heard
in the sound, Now turn the AGC control
counterclockwise just enoughfor the tearing
and buzz to disappear, or until the contrast
control gives sufficient contrast when it
is in the upper third of its rotation,

NOTE: If the sound is noisy or distorted when
the FINE TUNING control is adjusted for the best
picture, it may be necessary to adjust the quad-
rature coil L209, the IF plate coil L208, and the
sound take-off coil L207, Refer to Sound IF And
Detector Alignment Without Instruments on
Page 122,
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In some of the following steps, adjustments must
be made at the rear of the TV Set while you
watch the picture, It is often easier to make
these adjustments if a large mirror is placedin
front of the TV Set, Place the mirror so the
picture can be easily seen while you workat the
rear of the Set,

Figure 1-4

(“YIf the picture is tilted, straighten it by ro-
tating the yoke mount slightly, Do not ro-
tate the pole piece holder, See Figures
1-4 and 1-5,

YOKE MOUNT //

POLE PIECE
HOLDER

Figure 1-5

NOTE: Keep the picture locked in with the
VERTICAL HOLD control while making the
following adjustments for the correct height
and linearity of the picture,

(_)}Adjust the HEIGHT and the VERTICAL

LINEARITY controls so there is approx-
imately 1/2" of black space at the top and
bottom of the picture, This size can only be
obtained by compromising between the two
adjustments; first adjust one control a small
amount, then adjust the other, The HEIGHT
adjustment primarily adjusts the bottom of
the picture; the VERTICAL LINEARITY pri-
marily adjusts the top of the picture, See
Figures 1-6A, 1-6B, and 1-6C (Page 74).

b3
-
L]
.
.
.
’

VERTICAL LINEARITY control too
far counterclockwise; HEIGHT con-
trol too far clockwise,

Figure 1-6A

VERTICAL LINEARITY and HEIGHT
controls too far counterclockwise,

Figure 1-6B
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VERTICAL LINEARITYand HEIGHT
controls are adjusted properly,

Figure 1-6C

NOTE: In another method that can be used to
adjust height and vertical linearity, the VER-
TICAL HOLD control is adjusted so the picture
rolls slowly downward, The controls are then
adjusted so that the black bar that moves down
the screen stays the same height (or thickness)
all the way down the screen,

(Y Now adjust the HEIGHT and VERTICAL
LINEARITY controls to fill out the picture,
When these controls are adjusted correctly,
the top of the picture should seem to be
about 1/2' beyond the top of the picture tube;
the bottom of the picture should seem to be
approximately 1/2" beyond the bottom of the
picture tube,

The WIDTH coil, L807, Has been preset at the
factory, If the picture has the proper width as
shown in Figure 1-BC, then coil L807 should
not be readjusted, If the. picture has insuffic-
ient or excessive width as shown in Figures1-7
and 1-8, adjust coil L.807 as follows:

Insufficient width,

Figure 1-7

Excessive width,
Figure 1-8

() If the picture has insufficient width, turn the
adjustment screw of coil L807 counterclock-
wise; or if the picture has excessive width,
turn the adjustment screw of coil L807
clockwise until the picture width is proper.
Use a screwdriver with a thin blade to ad-
just this coil,

Figure 1-9A

Figure 1-9B
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{ Y Turn the CHANNEL SELECTOR to the
weakest channel and adjust the FINE TUN-
ING for the best picture, Now adjust the
SYNC control for the most stable, most
solidly locked-in picture, See Figures1-9A
and 1-9B,

NOTE: The SYNC control will have the most

effect in weak signal areas where there is
strong electrical interference such as igni-
tion noise, ete, The normal setting of this
control is approximately 1/4 turn from the
maximum counterclockwise position, If you
are in a strong, noise-free signal area, the
control will have little effect and should be
set to this position,

DC CONVERGENCE ADJUSTMENTS

Color dots from the dot generator circuits in
this TV Set (these dots are oblong in shape) are
placed on the screen for the following adjust-
ments, The purpose of these adjustments is to
converge the red, blue, and green dots together
to make white dots in the center area of the
screen,
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D»DIRECTION OF DOT MOVEMENT
(AS VIEWED DIRECTLY FROM SCREEN
WHEN DC CONVERGENCE MAGNETS
ARE MOVED.

>DIRECTION OF BLUE DOT MOV
TER

WHEN SHAFT OF BLUE LA
MAGNET IS TURNED.

Figure 1-10B

EMENT
AL

NOTE: The DC convergence adjustments only
converge the dots in the center area of the pic-
ture tube, See Figure 1-10A, Do not try to con-
verge the dots in other areas at this time, Refer
to Figure 1-10B to see which way each dot will
move on the screen when you adjust the DC
convergence magnets,

( "){une in a strong station transmitting a black
and white picture, or if only color programs
are available, tune in a color program and
turn the COLOR control to the full counter-
clockwise position,

(_) Place the DOTS-NORMAL switch in the
DOTS position, Note that the brightness of
the dots may vary from time totime, These
changes in brightness are caused by changes
in light level in the TV program you are
tuned to, which controls most of the circuits
in the TV Set, even though dots are seen on
the screen,

Keep the BRIGHTNESS control at a relatively
low level when dot patterns are being used;
this will keep the dots smaller in size and
sharper, making them easier to work with,
If the brightness level is too high a smear may
appear between some rows of dots,

7 Turn the DOTS control (see Figure 1-1
fold-out from Page 77) to obtain between
8 and 15 horizontal rows of dots, as shown
in Figure 1-11 (fold-out from Page 81), Use
this same adjustment to stop the dots if they
should start to move or vibrate,

s ) Turn the adjustment slug in coil L405 with
the alignment tool to the point where the
dots are sharpest and clearest on the screen,

WARNING: Note the three upright resistors
(marked BLUE TEST POINT, GREEN TEST
POINT, and RED TEST POINT in Figure 1-1)
at the right end of the color circuit board, Do
not touch the chassis and the free ends of these
resistors at the same time, since a high DC
voltage is present at these three points,
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These three test points are used several times
to turn off the red, blue, and green guns of the
picture tube, This is done by connecting one of
the shorting clips to the free end of one of the
resistors, Be sure to hold only the rubber in-
sulator while connecting the shorting clips,

(" Turn off the blue gun by connecting one of
the shorting clips to the BLUE TEST POINT,

(\/Y Merge the green and red dots at the center
of the picture tube to make yellow dots,
See Figure 1-11 (fold-out from Page 81),Do
this by turning the adjustment knobs of the
red and greenDC convergence magnets until
you find the correct positions, It may be
easier to merge the two colors if you move
each dot back and forth first, as far as it
will go, to see where it will travel to, See
Figure 1-10B which shows the movement of
each dot,

(¥) Remove the shorting clip from the BLUE
TEST POINT,

(7) Merge the blue dots with the yellow dots at
the center of the picture tube by turning
the blue DC convergence magnet and the
shaft of the blue lateral magnet, See Figures
1-12 and 1-13 (fold-outfrom Page 81). When
this is completed, you should have pure white
dots at the center of the picture tube screen,
Readjust the red or green dots slightly, ifa
red or green line appears at one edge of the

GRAY SCALE

The purpose of the adjustinents inthis sectionis
to remove any predominant color shade that
appears in the black and white picture,

(™) Put the NORMAL-SERVICE switch in the
RVICE position,

( Turn each of the following controls fully
counterclockwise: BLUE SCREEN, GREEN
SCREEN, RED SCREEN, The CRT screen
should now be completely dark,

NOTE: If lines do not appear when you adjust
any one of the three SCREEN controls in the
next two steps, place the KINE-BIAS switch
in position #2 or #1, Leave the KINE-BIAS
switch in the highest numbered position that
permits proper adjustment of all three SCREEN
controls,

SHARP LINES ‘
(CORRECT FocCusS) %

DEFOCUSED LINES
(INCORRECT FOCUS)

Figure 1-14

white dots, NOTE: Some red may show a-
round the edges of the dots, This is due to
the red dots being normally slightly larger
than the blue and green dots,

{ t+Place the DOTS-NORMAL switchbackin the
NORMAL position and tune in a black and
white broadcast,

(«—}Adjust FOCUS coil L704 for the sharpest
separation between the trace lines in the
center of the picture as shown in Figure
1-14, You will find that youhave toget quite
close to the picture tube to see these indi-
vidual lines and to judge whentheyare most
sharply defined,

ADJUSTMENTS

(V)/Turn the RED SCREEN control up until a
red line appears: then turn the control back
to that point where this line just disappears,

(()-Repeat the previous step with the GREEN
SCREEN and BLUE SCREEN controls,

(Put the NORMAL-SERVICE switch back in
the NORMAL position.

() Alternately adjust the GREEN DRIVE and
BLUE DRIVE controls until the shade of the
picture is black and white in both the high-
light and in the dimly lit areas of the pic-
ture, Some discoloring will still be seen at
the top, bottom, and sides of the picture,
Usually, the final settings of these controls
will be approximately three-fourths of the
way up from the fully counterclockwise
position,
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IMPORTANT: If, at this time, there is no pre-
dominant color shade in the black and white
picture, disregard the following steps and pro-
ceed to the Purity Adjustments, If the screen
still appears slightly purple or yellow, it will be
necessary to complete the following steps,

To obtain proper gray scale adjustment and max-
imum response from your particular picture
tube, proceed as follows: If the screen appears
slightly purple, complete steps 1 and 3, If the
screen appears slightly yellow, complete steps
2 and 3,

Refer to Pictorial 2-11 (fold-out from Page 47)
for the following steps,

1., ( ) If the screen appears purple, inter-
change the yellow-redlead connected to
lug 1 of terminal strip BZ and the yel-

low-green lead connected to lug 2 of
control F,

2, ( ) If the screen appears yellow, inter-
change the yellow-red lead connected to
lug 1 of terminal strip BZ and the
yellow-blue lead connected to lug 2 of
control G.

3. ( ) Now repeat the last step in the right-
hand column on Page 76, under Gray
Scale Adjustments, NOTE: If the wires
in Step #1 were interchanged, the
GREEN drive knob will not correspond
to the color change on the screen, If the
wires in step #2 were interchanged, the
color of the BLUE drive knob will not
correspond to the color change on the
screen, However, this will not interfere
with the adjustments,

PURITY ADJUSTMENTS

SHADOW MASK

PHOSPHOR-DOT
SCREEN

RED BEAM

RED BEAM

A PURE RED. RED BEAM STRIKES
ONLY RED PHOSPHOR DOTS.

PHOSPHOR-DOT

B IMPURE RED. RED BEAM STRIKES
RED AND OTHER PHOSPHOR DOTS. RED AREA

CIRCULAR
MOVEMENT

SPREAD OR CLOSE
PURITY RINGS TO

MOVE RED AREZA IN
RADIAL DIRECTION

RADIAL
MOVEMENT

CENTER OF
ROTATING BOTH PURITY
RINGS TOGETHER MOVES
C RED AREA IN CIRCULAR

Figure 1-15 PATH.

NOTE: The following adjustments should be made
with the front of the picture tube facing either
a North or South direction, This reduces the
effect of the earths magnetic field when the TV
Set is turned in another direction,

The purpose of the purity adjustment is to align
the electron beams so the red beam strikes
only the red phosphor dots on the screen, the
green beam strikes only the green dots, and the
blue beam strikes only the blue dots, This is
done to remove impure color areas from the
screen, See Figure 1-15,

1.(*) Turn the CONTRAST control to the full
counterclockwise position, Turn the

BRIGHTNESS control clockwise until
color is visible on the screen,

2. osition the purity rings with the two
round-end tabs pointing straight up be-
fore starting these adjustments,

3.(-F Turn the blue and green guns off by
connecting shorting clips to the BLUE
TEST POINT and GREEN TEST POINT,

4,(—)Loosen the three wing-head screws that
secure the deflection yoke in the yoke
mount, Pull on these screws to move the
deflection yoke back as far as possible
in the yoke mount,
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CONVERGING RED AND GREEN TO MAKE YELLOW

CONTROLS A AND DJ

MOVE RED AND GREEN
DOTS VERTICALLY
IN THESE AREAS,

[CONTROLS B AND E

« MOVE RED AND GREEN

DOTS HORIZONTALLY
lIN THESE AREAS.

ONLY CENTER
ROW OF DOTS
IS SHOWN.

USE RED AND GREEN DC
MAGNETS TO CONVERGE

FINAL CONVERGENCE
MAY REQUIRE SLIGHT
ADJUSTMENTS OF

ADJUST ADJUST ADJUST ADJUST CONTROLS

CONTROL@ CONTROL@ CONTROL CONTROL@ @@@

M RESULT RESULT rResuLT RESULT RESULT
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CONVERGING YELLOW AND BLUE TO MAKE WHITE

conTROL ¢ | [ CONTROL F

FIGURE 1-22A

MOVES BLUE DOTS
CLOSER TO OR FURTHER
FROM THE CENTER IN
THESE AREAS,

MOVES BLUE DOTS UP OR
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0
\_0
USE BLUE DC 0
MAGNET AND 0
LATERAL MAGNET
TO CONVERGE DOTS 0
IN CENTER AREA a
I
0
0_/
CONTROL C CONTROL F

Gt oo oo
DIQoocobe € ¢

> 30 Yoo 0 ogedded]
Etbocootte

CONVERGING RED AND GRFEN TO MAKE YELLOW

CONTROL G COIL K

MOVES RED AND GREEN
DOTS VERTICALLY
lIN THIS AREA

MOVES RED AND GREEN
DOTS VERTICALLY
IN THIS AREA.

[ COIL L

} -
MOVES RED AND GREEN
DOTS HORIZONTALLY

l IN THIS AREA

CONTROL H |

MOVES RED AND GREEN
DOTS HORIZONTALLY
IN THIS AREA
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FIGURE 1-22B

CONVERGING YELLOW AND BLUE TO MAKE WHITE

CONTROL J colL M

MOVES BLUE DOTS UP
OR DOWN IN THIS AREA,

MOVES BLUE DOTS UP
LOR DOWN IN THIS AREA.

FIGURE 1-23A
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NOTE: BLUE DOTS CAN BE MOVED HORIZONTALLY
ONLY BY TURNING THE SHAFT OF THE BLUE
LATERAL MAGNET. SLIGHT MISCONVERGENCE
AT THE EDGES OF THESCREEN CAN BE
CONSIDERED NORMAL.
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FIGURE 1-23B

NOTE: The following adjustments will be easier
to make if the room lights are dimmed, The
movement of the yoke is the coarse adjustment,
and the movement of the purity rings is the fine
adjustment of color purity,

5.(t/) Turn the purity rings until you obtain a
red area in the center of the screen, See
Figures 1-16 and 1-17 (fold-out from
Page 81),

Figure 1-15C shows the action of the
purity rings ontheredarea, Spreadingthe
tabs apart or pushing them closer together
moves the red area in a radial direction,
Rotating both purity rings in the samedi-
rection (maintaining the space betweenthe
tabs) will cause the red area tomovein a
circular path,

First, move only one ring about an inch
in either direction; then move both rings
in the same direction to move the red
area toward the center of the screen, It
may be necessary to increase or de-
crease the spread between the tabs, The
tabs may end up in any position around
the neck of the tube when the best re-
sults are finally obtained,

Finally, adjust each of the rings separately
to move the red area to the center of the
screen,

6.( ) Slowly move the yoke a small amount to
ward the face of the tube to make the red
area larger, Alternately adjust the yoke

e ——

and the purity rings until the screen
becomes pure red, See Figure 1-18 (fold-
out from Page 81).

After obtaining a pure red screen, re-
tighten the three wing-head screws to
secure the deflection yoke in its mount,

If you are unable to obtain a pure red
screen, remove the shorting clips from
the BLUE and GREEN TEST POINTS,
and recheck the DC convergence, Make
sure the dots at the center of the screen
are still pure white: if they are not pure
white, repeat the DC Convergence Adjust-
ments on Page 75, then repeat previous
steps 3 and 6,

7") Place the DOTS-NORMAL switch in the
DOTS position, Make sure the picture is
not tilted, If necessary, straighten the
picture by rotating the yoke mount slightly,

8. 7} Remove the shorting clips from the BLUE
and GREEN TEST POINTS and recheck
the DC convergence.

NOTE: It may be helpful, as a more exact
method of checking purity, to look at the TV
screen with a magnifying glass, When only the
red beam is turned on, as in the adjustments
above, only the red dots should be illuminated,
See Figure 1-15 on Page 77, The greendots and
blue dots may be rechecked in the same manner
if the green and blue beams are turned on
individually,

DYNAMIC CONVERGENCE ADJUSTMENTS

The adjustments in this section should be per-
formed twice to obtain the best dynamic con-
vergence, Go through all the steps in the Dy-
namic Convergence section the first time toob-
tain approximately the correct merging of dots,
The second time you go through these steps,
you will be more familiar with the procedure;
thus, good dynamic convergence will be much
easier to attain,

These adjustments converge the red, blue, and
green dcts into white dots at those areas away
from the center of the screen, First, all
the dots that lie along a vertical line that runs
through the center of the screen, are converged
to obtain a row of pure white dots, Then, all
the dots that lie along a horizontal line that
runs through the center of the screen, are
converged,

Do not try to get perfect convergence at all
corners of the screen, since this cannot be
realized, Careful examination of any color re-
ceiver will show slight misconvergences, espec-
ially near the corner of the picture, When all
the dots appear as pure white at anormal view-
ing distance (atleastfive feet away), convergence
can be considered to be satisfactory,

NOTE: Improper DC convergence could prevent
you from obtaining proper dynamic convergence
in the following steps, If the center area of the
screen becomes misconverged while performing
the dynamic convergence steps, go back andre-
peat DC convergence, Then continue with dy-
namic convergence,
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AREA
LS501 4
DO NOT ADJUST
D
AREA
3
AREA
2
- -
AREA
1
CONVERGENCE
CIRCUIT BOARD

VERTICAL LINE CONVERGENCE

Refer to Figure 1-19, Note that the convergence
circuit board is divided into four rows of con-
trols and coils, The two rows atthe bottom con-
verge the vertical center line in areas 1 and 2
on the picture tube screen, The two rows at the
top converge the horizontal center line in areas
3 and 4 of the screen,

(V) Turn off the blue gun by connecting a short-
ing clip to the BLUE TEST POINT.

(L) Be sure the DOTS-NORMAL switch is in
the DOTS position,

NOTE: Only the center vertical row of dots will
be adjusted in areas 1 and 2 in the following
steps, Since a certain amount of interaction will
occur between the controls, it will be necessary
to repeat the next two steps several times be-
fore the dots become converged in both areas,
Jee Figures 1-20 and 1-21 (fold-out from
Page 81),

Refer to Figure 1-22A (fold-out from Page 78),

( 9 Adjust control A, and then control D to
move the red and green dots closer to-
gether vertically in area 1 and area 2,

HORIZONTAL LINE

VERTICAL LINE

CONVERGENCE

CONVERGENCE

PICTURE TUBE

Figure 1-19

(7)) Adjust control B, and then control E to
converge the red dots and green dots into
yellow dots in area 1 and area 2,

Check all of the dots in the vertical line in
areas 1 and 2, Make sure that all red and
green dots are merged together to form
pure yellow dots, If the dots near the center
of the screen are not properly converged,
readjust the red and green DC convergence
magnets, then repeat the previous two steps,

(L)L Remove the shorting clip from the BLUE
TEST POINT,

L)

Refer to Figure 1-22B (fold-out from Page 78).

(—rMerge the blue dots with the yellow dots
to make white dots in area 1 and area 2, by
adjusting controls C and F,

(—r€heck all the dots in the center vertical
row to make sure they are all white, If the
blue dots at the center of the screen are
not properly converged, readjust the blue DC
convergence magnet and the blue lateral
magnet; then repeat the previous step,

This completes convergence of the vertical
center row of dots,

RESISTANCE CHART

6HA5 6GJT 6JH6 6GM6 6EJT 6AWS 6HZ6
V101 V102 V201 V202 V203 V204 V205
Lug | Ohms | Lug | Ohms | Lug Ohms | Lug Ohms | Lug Ohms | Lug Ohms | Lug Ohms
No. No. No. No. No. No. No.
1 [2.am] 1 | O 1 300K | 1 79K 1 2170 1 270 1 12
2 |0 2 | 220K 2 | 1600 | 2 INF 2 0 2 100K | 2 560
5 | 30k"| 3 |0 5 INF 5 18K' | 3 270 3 7K' | 5 490K '
6 |0 6 | 28K 6 | INF 6 18K' | 7 20K' | 6 56 6 30K '
7 |0 7 | 46K’ 7 | 1600 7 INF 8 20K' | 7 3704 | 7 480K
8 | 48k’ 9 | o 8 22K’
9 | 47K 9 28K
6HS8 6GFT 6FQT 6GW8 6GHS8 12HGT 6GH8
V301 V302 V303 V304 V401 V402 V403
Lug | Ohms | Lug | Ohms | Lug Ohms | Lug Ohms | Lug Ohms | Lug Ohms | Lug Ohms
No. No. No. No. No. No. No.
1 | 5K?2 1 |0 1 30K' | 1 490K | 1 16K' | 1 22 1 580K
2 [31k' | 2 |47 | 2 1.5M | 2 12.5K| 2 3.5M | 2 350K?| 2 420K’
3 |80K'| 3 [16002 ]| 3 1200 | 3 16K' | 3 60K' | 3 0 3 110K’
6 | 255K | 6 | 20K’ 6 100K'| 6 18K' | 6 60K' | 7 20K' | 6 22K
7 | 1.em?| 8 [ ™2 | 7 36K2 | 7 220 71 0 g | s2k'| 7 390
8 100K'| 9 | 500K2 | 8 1200 | 8 90K2 | 8 16002 9 0 8 0
9 | 10M 9 16K’ | 9 700K 9 4,5M?
NOTES:

Resistance measurements taken

with a vacuum tube voltmeter, from the point indicated

to chassis ground ( K = 1000, M = 1,000,000). The yoke, convergence assembly, speaker, and
picture tube leads are connected with the TV Set unplugged from the AC outlet,

Resistance readings may vary :20%. Those readings marked with footnote numbers may vary
more than 20%.

-

.

-

1D Ok =
o« ® -

. Varies with charge on filter capacitors,
Varies with control settings,
Varies with Kine Bias switch setting,
Varies with diode D201,
Measured with convergence plug removed,
Depends on internal wiring of tube.

Depends on wiring.

BEW6 6HZ6 6HZ6 6JU8 6GHS 6GUT 6GUT YOKE YOKE
V404 V405 V406 V407 V408 V409 V410 SOCKET SOCKET
(Plugged In) | (Unplugged)
Lug Ohms | Lug Ohms | Lug Ohms| Lug Ohms | Lug Ohms | Lug Ohms | Lug Ohms Lug Ohms | Lug | Ohms
No. No. No. No. No. No. No. No. No.
1 33K 1 702 1 | 702 1 INF 1| 20k'| 1 44K’ 1| 44K’ 1 9 1l 2
2 39K 2 100 2 150 2 220 2 | 47K 2 M 2 M 2 .6 2 6
5 18K'| 5 20K’ | 5 20K’ | 3 INF | 3 | 60k'| 3 270 3| 270 4 | 15M 3| 1sMm
6 18K'| 6 20K ' | 6 20K | 7 4.8M| 6 2k' | 6 65K'3| 6 42K ! 5 | 1.5M' 5| INF
7 39K 7 2 7 .8 8 22K 7 0 7 330K 7 M 6 | 1.5M' 6| 1.5M
9 4.8M | 8 680 8 390 8 270 7 4.5 7 100
9 INF 8 5 8 100
6JE6A |6DW4 or 6CL3 1v2 3A3 6BK4B 25AP22A or CONVERGENCE
V701 V1702 V703 V704 V705 2%1(’32 SOCKET 5 PLUG S
Lug Ohms | Lug Ohms | Lug Ohms Lug Ohms | Lug Ohms Lug Ohms Lug Ohms
No. No. No. No. No. No. No.
1 30K' | 2 16k’ | 2 | 2.4m¢|Do Not Make | 1 20K' | 1 90K 1 0 1 0
Measure-
2 10M | 7 16K' | 4 66M |ments On This| 2 90K 2 20K ' 2 M’ 2 220
Tube Socket
3 0 9 2.4M'| 5 66M 5 1.1M3 3 140K' | 3 INF 3 3002
6 10M 6 66M 7 90K 4 580K' | 4 1.4 4 3602
7 30K’ 9 | 2.4m' Plate|Do Not | 5 600K' | 5 1 5 3602
0 or Cap [Measure ; 2
8 16007 6 22K 6 INF 6 360
9 1600 7 150K'| 7 INF 7 3102
1
Plate| 2.2M 9 !
lat 70M 8 1 8 INF
11 | 20K’
12 | 150K’
13 | 650K
14 | 90K
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HORIZONTAL LINE CONVERGENCE

Figures 1-23A and 1-23B (fold-out from Page
78) show the area where each horizontal con-
vergence control or coil is most effective, Re-
fer to these Figures to see whichdotseach con-
trol or coil will move, and to see which way
they w/ill move,

(")/Turn off the blue gun by connecting a
shorting clip to the BLUE TEST POINT.

To overcome the interaction between the con-
trols, repeat the next two steps as many times
as necessary, until the dots are merged at
both locations, See Figure 1-23A,

( ) Adjust controls G and H to converge the
red and green dots in area 3 on the pic-
ture tube,

NOTE: Use the alignment tool supplied with
this kit to adjust coils K, L, and M on the con-
vergence board, The coil adjustments arenotas
responsive as the controls adjusted previously,

PINCUSHION

NOTE: The pincushion adjustments in the follow-
ing steps affect the top and bottom of the picture,
When making the adjustments, watch the rows
of dots closely to observe the changes,

( ) Place the DOTS-NORMAL switch in the
DOTS position,

( ) Turn the TOP-BOTTOM PINCUSHION con-
trol fully clockwise, Note that there is a
slight bow or tilt in the top horizontal row
of dots, See Figure 1-26A.

Two or three turns of each coil may be necessary
to cause noticeable dot movement, Do not adjust
coil L501,

(VY Adjust coils K and L to converge the red
and green dots in area 4 onthe picture tube,

(. )Rémove the shorting clip from the BLUE
TEST POINT.

(\/)'/Merge the blue dots with the yellow dots
at areas 3 and 4 by adjusting coil M and
control J, See Figure 1-23B and Figures
1-24 and 1-25 (fold-out from Page 81),

This completes the Dynamic Convergence Ad-
justments, Now recheck the FOCUS and GRAY
SCALE adjustments, See Page 76, Keep in mind
that the SCREEN controls affect the shade of the
low light areas of the picture, and that the DRIVE
controls affect the highlight areas of thepicture,
For example, if a dimly lit background scene is
predominantly green, the GREEN SCREEN con-
trol should be turned down slightly, If a bright
area was predominantly blue, the blue drive
should be turned down slightly.

ADJUSTMENTS

( ) Adjust PINCUSHION PHASE coil L801 until
the upward bowing of the top horizontal row
of dots is exactly in the middle of the
screen,

( ) Reduce the setting of the TOP-BOTTOM
PINCUSHION control until the first top hori-
zontal row of dots is straight when your
eyes are level with this row of dots, See
Figure 1-26B.

Figure 1-26C shows the top horizontal row of
dots bowed down in the middle as a result of
turning theTOP-BOTTOM PINCUSHION control
too far counterclockwise,
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FINAL ADJUSTMENTS

WARNING: Make sure that you turn only the coil
you are directed to turn in the following steps,
Do not turn any other coils,

( ) Place the DOTS-NORMAL switch in the
NORMAL position,

( ) Tune in a color picture, See Figure 1-27
(fold-out from this page).

( ) Set the TINT control to the center of its
range and set the COLOR control for a
normal amount of color,

( ) Using the alignment tool, carefully adjust
burst phase transformer T402 (on the color
circuit board) for normal flesh tones onthe
people in the picture, It should not be
necessary to turn the slug of this coil more
than one turn in either direction, After this
adjustment, the TINT control should change
the flesh tones from purple, through nor-
mal to green, See Figure 1-1 (fold-out from
Page 77) for the location of T402,

( ) Tune in a weak black and white program
and check to see if any colored confetti
(small flashing colored spots) appear in
the picture,

( ) If colored confetti (colored noise, see
Figure 1-28) appears on black and white
programs, adjust the COLOR KILLER con-
trol clockwise slightly until the colored
noise is removed, Recheck the color pro-
gram to make sure the color signal is still
received normally,

The COLOR KILLER control is set properly
when color programs are reproduced in color,
and black and white programs are free from
colored noise,

This completes the adjustment of your Color
TV Set, Next, the TV Set will be custom mount-
ed or installed in a cabinet, It is important that
the TV Set be handled very carefully in its
installation, Any unnecessary jarring of the TV
Set could disturb the convergence adjustments,
making readjustment necessary after installa-
tion,

Figure 1-3

Figure 1-13

Figure 1-18

Figure 1-24

Figure 1-28

Chicago, Illinois,

All color photographs are actual unretouched photographs of the screen
of the Heath Color TV. The faulty pictures were artificially induced
in the TV Set by engineering personnel of the Heath Company, Per-
mission to reproduce the program material was given by WGN TV,

Model GR-295

Figure 1-11

Figure 1-16

Figure 1-20
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Figure 1-12

Figure 1-17

Figure 1-21

Figure 1-27




CHANNEL SELECTOR

Tuncs VHF channels 2 to 13, For
UHF reception, the UHF position
connects the UHF tuner into the
circuit,

H E A 'TC

UHF TUNING
NOTE: The UHF tuner has a two-
speed drive,

Turn the UHF tuning knob slightly
beyond the picture and sound of the
desired UHF channel, Then turn it
back just enough to clear up the
picture, If you turn this control too
far, the color signals will disappear,

BRIGHTNESS
Increases and decreases the bright-
ness of the picture,

VHF FINE TUNING

This control should be tuned for a
sharp clear picture in the following
way, Note that it can be turned far
enough tomake the picture disappear,

Turn this control clockwise until the
picture starts to break up, thenturn
it back the other way just enough to
clear up the picture, If you turn this
control too far, the color signals will
disappear,

CONTRAST

Gives you a stronger or weaker pic-
ture, just like the Voiume control
gives you stronger or weaker sound,
The normal setting is about1/4 turn
from the full clockwise position,

Figure 2-6

Figure 2-7

TINT

This is the color selector control;
it sets the colors in a color picture
to their correcthue, Adjustthis con-
trol to obtain correct flesh tones
on the people in thepicture; this will
set all other colors to their correct
hue,

HORIZONTAL HOLD

This control is adjusted to keep the
picture from being folded over hori-
zontally or diagonally,

VOLUME-OFF-ON

Pull knob out to turn TV Set ON,
push in to turn TV Set OFF, Turn
knob clockwise to increase the vol-
ume of the sound,

Figure 2-3

COLOR

This control, which inereasss orde-
creases the amount of color in a
color picture, should be set for
normal color intensity, Color pic-
tures generally look better with
smaller amounts <f color, Colored
confetti, which is due to a weak or
noigy signal, may sometimes appear
in the picture, If this confetti be-
comes too objectionable, you may
view the picture in black and white
by turning the COLOR control fully
counterclockwise,

VERTICAL HOLD
This control is adjusted to keep the
picture from rolling vertically.

(A} Three Primary Colored Lights.

(B} Mixing Of The Three Primary
Colors.

Figure 4-7

Figure 5-10A
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INSTALLATION

This section tells you how to install your TV
Set in the Model GRA-295-1 TV Cabinet, or how

Be careful not to jar the TV Setduring installa-
tion as this could disturb the TV Set adjust-

to custom mount it, If you plan to custom mount
the TV Set, disregard the Cabinet Installation
section and proceed directly to the Custom
Installation section on Page 88,

ments,

CAUTION: DO NOT BUMP OR ATTEMPT TO
MOVE THE TV SET BY THE NECK OF THE
PICTURE TUBE, AS BREAKING THE PIC-
TURE TUBE WOULD RESULT IN AN IMPLO-
SION OF CONSIDERABLE VIOLENCE.,

NOTE: Since the TV Set is heavy and bulky it is
suggested that you have another person help you
with either the Cabinet or Custom installation,

CABINET INSTALLATION

Check the Cabinet parts supplied against the PART PARTS DESCRIPTION

following Parts List; then proceed with the No. Per Kit
steps for installing the TV Set in the Cabinet,
91-140 1 Walnut cabinet
94-419 1 Cabinet back panel
(1)206-247 1 Picture tube back panel
shield
(2)204-704 1 Convergence support bracket
CABINET PARTS LIST (3)250-252 10 #6 x 5/8" bronze screw
(4)252-4 8 8-32 nut
The numbers in parentheses are keyed to the (5)253-45 4 #8 flat washer
numbers in the parts pictorial below, (6)261-1 2 Rubber bumper
\ oF ®
S 0

’
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CABINET STEP-BY-STEP ASSEMBLY

NOTE: Some of the following items, which are
used to mount the TV Set in the Cabinet, were
furnished with the TV Set,

Refer to Pictorial 3-1 for the following steps,

a
L

T
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N
I
g-32 NUT) [ 1] 4T

l$ |
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* SPEAKER CABLE | ! | !

)000 TERMINA:LI
A

/

\

PICTORIAL 3-1

( ) Refer to Detail 3-1A and unlock the speaker
door, The wing lock can be rotated by reach-
ing up through the access hole at the right
bottom front of the cabinet,

( ) Open the speaker door by pushing in on the
bottom and pulling down the top,

( ) Unplug the speaker from the TV Set,

( ) Remove the speaker from its box and mount
it on the inside of the speaker door with
four 8-32 nuts and four #8 flat washers,
Align the holes of the speaker carefully with
the studs so you do not puncture the cone of
the speaker, Position the terminal strip
of the speaker as shown,

ROTATE W
\ WING LOCK |
— d

PUSH IN

e e

1M l"1"|" ;

) "l l“ \v \
\

e

ACCESS
HOLE

Detail 3-1A .

( ) Prethread the two indicated holes in the

(

convergence support bracket with a #6 x
5/8" bronze screw, See Detail 3-2A,

0‘
[——=PRETHREAD
\Z

S~
% #6x5/8"

BRONZE SCREW

é/ CONVERGENCE

SUPPORT BRACKET

Detail 3-2A

) Refer to Pictorial 3-2, and mount the con-

vergence support bracket on the inside of
the speaker door with two 8-32 nuts,
Position the speaker cable as shown,



() Refer to Detail 3-2B, and start four #6 x
5/8" bronze screws in the starting holes
of the tuner bracket mounting panel,

e FIEATEIXIT"
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CONVERGENCE
SUPPORT BRACKET

SPEAKER !
DOOR

PICTORIAL 3-2

Refer to Pictorial 3-3 for the fol-
lowing steps,

()

()

()

—_
~—

Carefully position the TV Set
on the floor directly behind the
Cabinet,

Remove the convergence and
tuner brackets from the TV
Set, and position them on the
floor next to the TV Set as
shown, Leave the #6 x 3/8"
mounting screws installed in
the side of the picture tube
shield in case you should want
to remove the TV Set from the
Cabinet at some future date,

Lift the TV Set into the Cabi-
net, Slide it forward as far as
possible so that the picture tube
mask fits into the opening in
the front of the Cabinet,

Secure the TV Settothe Cabinet
with four 1/4-20 x 7/8" screws
and four 1/4" flat washers, The
screws should pass through the
bottom of the Cabinet and into
the self-retaining nuts of the
picture tube shield,

[ ‘,':-l«l"
!INU“' A
| % 8-32NU"'

\
. /
=
TUNER BRACKET
MOUNTING
PANEL
N
56x5/8" @"“\Q l
BRONZE SCREW ' l‘
é//f“\\ l
VAR B
' = (2
Detail 3-2B

( ) Remove all knobs, except the Horizontal
and Vertical Hold thumbwheel knobs, from
the tuner bracket,

PICTURE TUSE
SHIELD

1/4”

FLAT WASHER &

|

|/4-20!7'8"§
SCREW

PICTORIAL 3-3



Page 86

ﬂ HEATIHEIT

CONVERGENCE
BRACKET

Detail 3-4A

Refer to Pictorial 3-4 for the following steps,

( ) Refer to Detail 3-4A, and mount two rubber
bumpers in the proper holes of the con-
vergence bracket,

—~~
~

From the inside of the Cabinet, slip the
convergence bracket through the Cabinet
opening for the speaker door.

( ) Mount the convergence bracket on the
speaker door as follows: Position the con-
vergence bracket with its rubber bumpers
hooked inside the Cabinet opening as shown,
Lift up the speaker door, and thenfastenthe
bracket on the top speaker mounting studs
with two 8-32 nuts,

( ) Secure the convergence bracket to the con-
vergence support bracket with two#6x5/8"
bronze screws,

( ) Close and lock the speaker door,

( ) Refer to Detail 3-4B and position the
tuner bracket on the screws in the tuner
bracket mounting panel, Tightenthe screws,
Be sure the wires to this bracket are not
twisted together with the wires going to the
convergence bracket,

( ) Carefully remove the protective backing
from the control panel label,

( ) Position the control panel label on the con-
trol panel as shown, and line up theholes in
the label with the control panelholes, Press
the label firmly into place,

( ) Secure the control panel to the Cabinet with
two #6 x 5/8" flat head wood screws,

NOTE: If the knob shafts extending from the
tuner bracket are not centered in the holes of
the control panel, loosen the tuner bracket
mounting screws and repositionthe tuner brack-

TUNER BRACKET
MOUNTING PANEL

el
TUNER |1
BRACKET L

Detail 3-4B

et as required, The thumbwheel knobs on the
Horizontal and Vertical Hold controls may be
repositioned to center the knobs in the control
panel openings. Retighten the tuner bracket
mounting screws,

( ) Check the position of the pilot lamps on the
back of the tuner bracket, The pilot lamps
should be directly behind the pilot light
holes in the control panel, Pictorial 3-4
shows the location of these holes,

( ) Replace the knobs on the shafts extending
through the control panel,

( ) Hook the wiring harness and cables coming
from the tuner bracket (all cables except
those connected to the antenna terminal
strip) behind the tab on the picture tube
shield, The tab location is shown in Pic-
torial 3-3 on Page 85, Then these cables
will not interfere with opening the speaker
door.

( ) Refer to Pictorial 3-5and mount the antenna
terminal strip at the location shown on the
rear of the cabinet, Use a #6 x 5/8' bronze
screw,

( ) Form the excess antenna cables in a loop
and secure them with a string or a rubber
band, NOTE: Do not hook the antenna cables
over the tab on the picture tube shield,

This completes the Cabinet installation, The
Cabinet back panel will be installed later, Pro-
ceed to the Installation Adjustments on Page 90,
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CONTROL PANEL CAN
BE MOUNTED ANYWHERE

CUTOUT WIDTH
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MOUNTED BELOW THE
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CUSTOM

There are many ways the Color TV Set can be
custom mounted, This section of the Manual
describes only one of these ways, toprovide you
with a guide for your installation, You may want
to read the cabinet installation instructions
(starting on Page 84) to help in planning your
installation,

There are three important considerations that
must be studied carefully when you plan your
installation, These are the viewing angles, chas-
sis ventilation, and access to the chassis. The
next three paragraphs briefly describe each of
these considerations,

The angles from which the TV Set will be viewed
should be considered carefully, especially in a
wall-mounted installation where the position of
the Set cannot be changed,

Be sure to have adequate ventilation around the
chassis, Most TV Sets develop a considerable
amount of heat while they are operating, This
heat must be able to escape or the TV Set will
be damaged due to overheating,

Install the TV Set so there is easy access to
the convergence controls and chassis controls
at the rear of the Set, As the components age,
it may be necessary to make minor adjustments
of these controls, Also, the tubes should be
accessible in case servicing shouldbe necessary
at some future date,

Pictorial 3-6 shows a typical installation, The
TV Set is installed on a mounting boardand then
mounted in a wall cutout, Three possible loca-
tions are shown for the control panel (tuner
bracket), The convergence board is mounted on
the picture tube shield,

—

INSTALLATION

PREPARATION

1, Make the wall cutout for the TV Set, using
the dimensions shown in Pictorial 3-6,

2. Install the mounting board supports, Pic-
torial 3-6 shows one type of support that
may be used,

3. Prepare a mounting board as shown in Pic-
torial 3-7 (fold-out from Page 89), Check
to see that the mounting board fits proper-
ly in the wall cutout, Make any necessary
adjustments in fitting the mounting board
at this time,

4, Pictorial 3-6 shows the area in which the
control panel (tuner bracket) may be mount -
ed, This location is limited by the length
of the tuner bracket cables, Select the
desired control panel location, then make
the wall cutout and mark the locations for
the four mounting screws, See Detail 3-TA
(fold-out from Page 89) which is afull-size
template and may be cut from the Manual,
CAUTION: Do not change the length of any
of the wires to the tuner bracket,

5. If a speaker cutout is required, it can be
made now, using Detail 3-7B (fold-out
from Page 89), a full-size speaker template,
This template can be removed from the
Manual,

MOUNTING

1. Mount the TV Set on the mounting board as
shown in Pictorial 3-6,

2. Now, while the chassis controls are still
accessible, complete the Installation Ad-
justments that start on Page 90, Then com-
plete the custom mounting as follows:



|g§§§§iziunzvr1{m{unx

Page 89

CONTROL PANEL

#6xS/8" FLAT
HEAD wooD

LABEL

CONTROL PANEL

Detail 3-6A

Remove the tuner bracket and convergence
bracket from the side of the picture tube
shield, Then lay them on the mounting
board behind the picture tube shield,

Install the TV Set in the wall cutout, Then
mount the convergence bracket on the rear
of the picture tube shield as shown in
Pictorial 3-8, Alternately, the convergence
bracket can be mounted so it is accessible
from the front of the TV Set, Detail 3-7C
(fold-out from Page 89) gives dimensions
for the convergence bracket,

Install the control panel label on the con-
trol panel as follows: Remove the backing
paper and position the label on the control
panel by lining up the holes in the label with
the control panel holes, Thenpress the label
firmly in place, See Detail 3-6A,

6.

TUNER BRACKET

Mount the control panel and tuner bracket
in the control panel wall cutout as shown in
Detail 3-6A, Mounting will be easier if the
mounting screws for the tuner bracket are
started into the wallfirst, The thickness be-
tween the control panel and tuner bracket
must be 3/4", as shown in the inset drawing,
or the knobs will not be the correct distance
away from the control panel,

For a more professional appearance, a
decorative trim should be constructed and
installed around the front of the TV Set,

Mount the speaker in the prepared area,

Reinstall the knobs on the shafts extending
through the control panel,

This completes the typical custom installation,
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INSTALLATION

( ) Plug the speaker plug into the SPEAKER
socket on the TV Set,

NOTE: The GRA-295-2 TV Cabinet has pro-
visions for the mounting of a second speaker,
The following parts are necessary, if a second
speaker is added,

1. 6" x 9" oval speaker; 8 ohm impedance,
(NOTE: This speaker must have a shielded
magnet to prevent convergence problems
in the picture tube, To insure proper opera-
tion, it is suggested that a 401-95 speaker
be purchased from the Heath Company,)

2, 56" of shielded cable,

3. Four 8-32 nuts,

The second speaker can be installed as follows:
( ) Unplug the line cord,

( ) Refer to Detail 2-20D, (on Page 67) andpre-
pare the ends of a 56" length of shielded
cable, Remove only 1/4" of insulation from
the inner lead at both ends of the cable,

( ) Open the speaker door (see Pictorial 3-10on
Page 84).

( ) At one end of the prepared shielded cable,
connect the inner lead to the lug next to the
red dot (S-2) and the shield to the other lug
(S-2) of the speaker,

ADJUSTMENTS

( ) At the other end of this cable, connect the
inner lead to the lug next to the red dot
(S-1) and the shield to the other lug (S-1) of
the second speaker, The red dot may not be
next to the same lug on both speakers,

( ) Close the speaker door,

( ) Mount the second speaker to the inside of
the cabinet at the right side of-the cabinet,
Use four 8-32 nuts, Position the shielded
cable around the rear of the picture tube
shield,

This completes the installation of the second
speaker,

NOTE: If you plan to use a hi-fi amplifier with
your TV Set, a shielded cable should be con-
nected from the Hi-Fi output of the TV Set to
the input of your amplifier at this time,

( ) Connect the antennasto the antenna terminal
strip of the TV Set,

( ) Plug the line cord of the TV Set intoa
wall outlet, Turn the Set on and tune in a
program, After an operating period of
approximately one hour, it is suggested that
you repeat all the adjustments starting with
the DC Convergence Adjustments on Page 75,
Each time these adjustments are repeated
some improvement, even through minor,
should be realized,

After the adjustments have been completed to
your satisfaction, proceed to Final Assembly,



FINAL ASSEMBLY

A tube and coil location chart for your Color
TV Set is included in the Manual (Figure 3-1,
fold-out from Page 99). Signal paths for the
picture, sound, color, and sync signals are
also on this chart, This Figure is duplicated
on the fold-out sheet from Page 177, Cut off
this duplicate Figure 3-1 and attach it tothe in-
side of the Cabinet or Custom enclosure,

CABINET

Refer to Pictorial 3-5 on Page 87 for the
following steps,

( ) Install the picture tube back panel shield
by placing the four tabs into their re-
spective slots of the Cabinet back panel,
Push the tabs in until they lock in place,

( ) Start #6 x 5/8" bronze screws intothe three
starting holes along the bottom edge of the
Cabinet as shown,

( ) Set the Cabinet back panel on the three bronze
screws started in the bottom edge of the
Cabinet, Then fasten the back panel to the
Cabinet with #6 x 5/8'" bronze screws inthe
other seven Cabinet starting holes, Be sure
to position the line cord in the back panel
cutout as shown,

CUSTOM

( ) Complete the custom installation,
NOTE: Now that the Color TV Set has been

completely assembled and adjusted, it is sug-
gested that you read the remaining sections of

HEATHIXIT"

Be sure to fill in the picture tube warranty card
and mail it to the Heath Company within 10 days
to validate the warranty,

The following steps are separated into two sec-
tions: Cabinet Installation and Custom Installa-
tion, Complete only the group of steps that
apply to your installation,

INSTALLATION

NOTE: Now that the Color TV Set has been
completely assembled and adjusted, it is sug-
gested that you read the remaining sections of
this Manual, Then place the Manual in a large
envelope and staple it to the Cabinet back, or in
a place near the TV Set, for future reference,

CABINET CARE

Protect the surface of the Cabinet with a high-
grade furniture wax,

Clean the Cabinet now and then by dusting with
a soft dry cloth to remove fingerprints and any
dull film,

INSTALLATION

this Manual, Then place the Manual in a large
envelope and staple it on the back of your
custom enclosure, or in a place near the TV
Set, for future reference,
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ANTENNAS

INTRODUCTION

This section will provide you with information
concerning antennas, antenna lead-ins (twinlead
and coaxial cable), proper antenna orientation,
and signal preamplifiers for fringe areas, This
information will help you select the proper anten-
na installation for maximum performance from
your Color Television Set,

TYPES OF ANTENNAS

Your Color TV Set is designed to operate with one
of the broadband types of antennas such as the in-
line types recommended for color TV reception,
It is very important to use an antenna which is
suited for your area, Indoor antennas and some
of the outdoor types of antennas that are used
satisfactorily with black and white TV sets do not
provide sufficient signal pickup and bandwidth for
color television, The impedance of the antenna
can be either 300 £ or 75 ,

ANTENNA LEAD-INS

The color television signal is carried from the
antenna to the television set by a length of twin
lead or by a coaxial cable, The most commonly
used types of twin lead and coaxial cable are
listed below, with a description of how they
respond to good and bad weather,

Flat twin lead - Little signal loss in fair weather,

High signal loss in bad weather, especially at
UHF frequencies,

92

Tubular twin lead - Little signal loss in fair
weather, Less signal loss in bad weather than
with flat twin lead,

Encapsulated twin lead - Little signal loss in
fair weather, Less signal loss in bad weather than
with tubular twin lead,

The signal loss may be even greater with the
preceding three types of twin lead if they have
accumulated a noticeable amount of foreign mat-
ter (dirt, etc,). Also, do not route these types of
lead inside a metal pipe or on any metal surface,
Figure 2-1A shows how to connect anyone of the
above three types of twin lead to the antenna
terminal strip,

Shielded twin lead - This type does not perform
as well in fair weather as the preceding three
types do, However, the signal is hardly affected
by bad weather, Figure 2-1B shows how to con-
nect this twin lead to the antenna terminal strip,

Low loss coaxial cable - This cable has an
impedance of 75 Q and the same characteristics
as the shielded twinlead, It should be used when-
ever a 75 Q antenna is used, Figure 2-1C shows
how to connect it to the antenna terminal strip,
This cable can beused witha 300 2 antenna when
a balun coil (300 £ to 75 2 matching transformer)
is used between the antenna and the 75 § cable,
See Figure 2-1D,

NOTE: The preceding two types of lead can be
routed inside a metal pipe or on any metal sur-
face,

HEATHKXIT®
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ANTENNA ORIENTATION

Antennas often need more careful orientation for
good color TV reception than for black and white
reception, Some antenna positions could resultin
good black and white pictures, but poor color
pictures, This is mainly because the color
information is transmitted differently than the
black and white information, If a new antenna is
being installed, or if the position of an older
antenna seems questionable, orient it during a
color program for best reception,

If the antenna is not oriented properly, signals
from several directions may be reaching the
antenna at the same time, These signals are
usually reflected from objects such as large
buildings or large metal structures, The re-
flected signals may cause slight phase shifts in
the television signal, On black and white pictures,
this would result in a very slight ghost (a dupli-
cate image appearing right next to the actual
image) or smear, On color pictures, however, the
phase shift can cause excessive color smear and
incorrect color areas, To eliminate this prob-
lem, turn the antenna until the best picture is
received,

Distorted pictures can sometimes be caused by
too strong a signal, especially in metropolitan
areas, where the transmitting antenna is quite
close to the receiving antenna, In these cases,
the signal from the antenna can be reduced by
using an attenuator pad, like the one shown in
Figure 2-2, and connecting it between the antenna
and the Color TV Set, as shown, Resistors for
making these pads can be obtained locally,

R2

T0 L
ﬂNTE@NN‘ : COLOR TV

R1 ANTENNA
INPUT

R2

FOR A SMALL AMOUNT OF ATTENUATION (6DB}
R1= 9100
R2= 1109

FOR A MEDIUM AMOUNT OF ATTENUATION (12D0B)
R1= 5109
R2= 2709

FOR A LARGE AMOUNT OF ATTENUATION (18DB)

R1= 39dq
R2= 5609

Figure 2-2



Page 94

S I ATEEIT

SIGNAL PREAMPLIFIERS

If you live in a fringe area where it is diffi-
cult to receive a strong TV signal, a preampli-
fier may be a solution to your problem, A pre-
amplifier will amplify the weak signal received
by the antenna, If a unit of this type is purchased,
make sure the specifications qualify it tobe used
for color as well as black and white signals, If
the bandpass specification is toonarrow, aphase
shift could occur which could cause color smear
and incorrect color areas (ablack and white pic-
ture would not be affected),

There are two types of preamplifiers; outdoor
and indoor, The outdoor type will be described
first,

The outdoor preamplifier is mounted on the
antenna mast near the antenna, The antenna is
connected to the input terminals, and the leadis
connected to the output terminals, The other end
of the lead is connected to the antenna terminal
strip, The power supply which supplies operating
voltages for the preamplifier is mounted in the
house, and the voltages are fed up to the unit
through a cable,

The main advantage in using an outdoor pre-
amplifier of this type is that only the TV signal
from the antenna is amplified and not the noise
picked up by the lead, This gives abetter signal-
to-noise ratio and less snow in the picture,

The indoor preamplifier is installed inside the
house between the lead and TV set, This unit
amplifies the signal as well as the outdoor unit,
however, the noise picked up by the lead-in is
also modified, This causes the signal-to-noise
ratio to stay approximately the same, and you
may still have a snowy picture,

NOTE: Make sure that the lead going to the TV
set is not routed next to the lead coming from the
antenna, This could cause the preamplifier to
oscillate and cause interference in the picture,

The indoor preamplifier is a good unit to use
for couplers when more than one TV setis used,
This type of unit can usually be purchased with
more than one set of output terminals, Additional
TV sets can be connected to these terminals,
This would serve as an amplifier stage for each
TV set, and also keep the sets from interfering
with each other,

When using preamplifiers as multi-set couplers
in strong signal areas, the input of the preampli-
fier (depending on the circuitry), may be over-
driven, This would result in cross-modulation
problems in the preamplifier and cause inter-
ference on one or more channels, Be sure to use
an attenuator pad in these cases, suchasthe one
shown in Figure 2-2, on the input of the preampli-
fier to reduce the amount of signal to the Color
Television Set,



OPERATION

Refer to Figure 2-3 (fold-outfrom Page 82) while
reading the following information on the oper-
ation of the controls of your Color TV Set, Tune
in a color TV program and turn the different
front panel controls back and forth to become
familiar with them,

NOTE: Figures 2-4 through 2-7 (fold-out from
Page 82) are examples that show how the color
controls should be used,

Figure 2-5 is a normal color picture,

Figures 2-4 and 2-6 show what happens if the
TINT control is turnedtoofar in either direction,

Figure 2-7 shows what happens when the COLOR
control is advanced too far,

Slight color fringes may sometimes be seen
around objects that are near the edges of black
and white pictures, A small amount of this
"color fringing' is normal for all color TV re-
ceivers, Color fringing is caused by slight
misconvergences between the red, blue, and
green beams in the picture tube,

NOTE: Do not place antenna rotor controls,
electric clocks, telephones, etc,, on top of the
Cabinet of your Color TV Set, These devices
may produce undesirable magnetic effects that
could distort the colors in the picture,

AGING IN

After one to two weeks of operation, the Dy-
namic Convergence Adjustments on Page 78

HEATHXIT?®

should be repeated, This time period will allow
for the initial 'aging in'" period which most
color TV receivers must go through before the
components stabilize, After readjusting the dy-
namic convergence circuits, the Set will only
require slight readjustment from time to time
to maintain optimum performance,

COLOR PROGRAMS

There are many variables that affect the quality
of the colors and the sharpness of the images,
In general, live programs and some color film
will produce better pictures on your screenthan
programs that have been recorded on video
tape, When you judge the quality of the color
picture, be sure to consider the source of the
program before deciding that there is a prob-
lem in the TV Set,

Color programs that are televised outdoors may
appear quite different from color programs that
are televised indoors, due to the differences
betwzen natural light and artificial light, Often,
slight differences can even be seen between the
signals from different TV cameras on the same
program,

Color quality may also change when you tune
from one channel to another, It maybe necessary
to adjust the COLOR, TINT, and FINE TUNING
controls when a color program is being tuned
in, or when switching from one channel to
another,

9s



IN CASE OF DIFFICULTY

NOTE: Refer to the Kit Builders Guide for Service and Warranty information,

This section of the manual is divided into several
parts, The first part, titled General, describes
what to do about any difficulties that occur right
after the Color TV Set isassembled, The second
part, titled Troubleshooting, tells what to do if
some problem occurs after the TV Set has been
in operation for some time,

A Troubleshooting Chart is also provided, This
Chart lists a number of possible difficulties
that could arise, It also shows what the TV pic-
ture would look like for these difficulties, and
lists several possible causes,

A tube and coil location chart for your Color TV
Set (Figure 3-1, fold-out from Page 99) is in-
cluded at the end of this section of the Manual,

Signal paths for the picture, sound, color, and
sync signals are also shown on this chart,

Circuit Board X-Ray Views (Page 171) and
Chassis Photographs (Page 173) have been
furnished as an aid inlocating components on the
circuit boards and chassis, The foil pattern has
been inked on the top of the circuit boards to
help you locate parts when troubleshooting,

Before you try to locate the cause of a difficulty,
be sure to check the operation of the controls on
your TV Set, Difficulties may also be due to
improper adjustments of the chassis and con-
vergence controls, A recheck of these adjust-
ments as outlined in the Initial Test And Ad-
justments section may help to locate the source
of trouble,

WARNING: Since high voltages are present at

—— a1y points throughout the TV Set, caution r  —

should be taken to avoid personal shock,

GENERAL

The following paragraphs deal with the types of
difficulties that may show up right after a kit
is assembled, before you can put it into opera-
tion, These difficulties are most likely to be

96

caused by assembly errors or faulty soldering,

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

HEATHKIT®
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1. The first step in looking for your difficulty
is to make a quick visual check of the whole
unit to make sure there are no obvious
difficulties, suchasunsoldered connections,
burned or overheated parts, bare wires
touching each other, obviously faulty solder
connections, etc, Make sure there are no
bits of solder, wire ends or other foreign
matter lodged in the wiring, Carefully check
all terminals that have several wires at-
tached to make sure that all wires, especially
the lower ones, are soldered,

2, Check all wires to make sure they are
connected to the right places, Usually, it
is quite helpful to have a friend help you
check your work, Often, someone not fami-
liar with the unit will notice an error that
you have overlooked consistently,

3. Check to make sure that each of the tubes
is in its proper location and that its filament
is 1lit, (Normally, only a slight glow will be
seen) in tube V704, the high voltage recti-
fier,

4, Check all solder connections carefully to
make sure they are bright and shiny, It is
interesting to note that about 90% of the kits

that are returned to the Heath Company for
repair do not operate properly due to poor
solder connections, Reheat and, if necessary
apply a little more solder toall questionable
connections to make sure they are soldered
as described in the Soldering section of the
Kit Builders Guide,

5. Check all leads soldered to the foil side
of the circuit boards, Be sure these leads
do not protrude through the circuit board
and short to coil shields or component
leads on the component side of the circuit
boards,

6. Check the values of resistors and capacitors
to make sure the proper part is wired into
the circuit in each position, It is sometimes
easy to misread the third color band on a
resistor, For example, if a 22 KQ (red-
red-orange) resistor were installed instead
of a 220 KQ2 (red-red-yellow) resistor, the
circuit would not operate properly,

7, If all of the checks listed above have been
made and the trouble still is not located,
it may be helpful to refer to the Trouble-
shooting Chart, and to the Troubleshooting
information on the following pages,

TROUBLE SHOOTING

The following information will most often be used
to deal with the type of difficulties that occur
after the TV Set has been in operation for some
time, This type of difficulty is usually caused
by tube failure or parts breakdown,

Troubleshooting your TV Set means the process
of searching through it to find out why it is
not operating properly, First, you must deter-
mine what general area the trouble is in; then
you must find the trouble itself and correct it,

FINDING THE AREA

Studying a faulty TV Set is like a detective
trying to solve a crime; the source of the
trouble must be determined by analyzing the
symptoms, or clues, that are shown by the
TV Set, Figure 3-2 on Page 98 is provided to
help you find out what part of the TV Set your
trouble is in, Careful reading of the Color TV
Theory and Circuit Description sections of this
Manual will also help youtoanalyze the problem,
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Figure 3-2 is a block diagram that shows the
major sections of your Color TV Set and the tubes
that are used in each section, It also shows the
signals present in each section, Note that all
four parts of the Color TV signal pass through
the tuners and IF amplifiers, Then this signal
is divided into four separate parts: the sound
signal, the black and white picture signal, the
color signals, and the controlling (or synchro-
nizing) signals,

CONTROLLING Xax
SIGNALS

@ These circuits hold the picture stationary on the screen.

Horizontal sweep circuits fill the picture out horizontally.
Vertical sweep circuits fill the picture out vertically.

High voltage circuits cause the screen to light up, using a signal it gets from V303 and
V701. The damper circuit aids circuit V701, and supplies extra operating power to pic-
ture tube screen and vertical sweep circuit.

Convergence circuits make the red, blue and green beams in the picture tube strike the
same spot on the screen at the same time.

“ F igure 3-2

Carefully study the symptoms shown by your
TV Set and try to determine which section
could cause the type of trouble you are having,
Suppose, for example, there is no sound, but the
picture looks normal, Since all four signals pass
through the tuners and IF amplifiers together,
these circuits are probably OK. Thus the trouble
is probably in the sound section, in the circuits
of V204, V205, or V304,
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A case where you had no light on the screen
could also be used as an example of the trouble-
shooting process, Figure 3-2 shows that the high
voltage circuits cause the screen to light up,
so the trouble may well be in the circuit of
V702, V703, V704, and V705, or in the circuits
of V303 and V701 which supply an operating
signal to the high voltage section,

Another example might be a case where the
picture rolls vertically very rapidly, and cannot
be made to stop, In this case, the trouble might
be either in the vertical sweeping circuits of
V302, or in V204A, or V301 which supply con-
trolling signals to V302,

FINDING THE TROUBLE

When you have determined the section the trouble
is most likely to be in, search through that area
carefully to find the exact cause of the trouble,
Start by making more complete visual checksin
this area, as listed below,

1. Search through the trouble area carefully
to make sure all of the solder connections
are good, Trouble can sometimes be elimi-
nated by reheating all questionable con-
nections to make sure they are soldered
properly,

2, Check the tubes in this section by sub-
stituting tubes of the same types that are
known to be good, or by using a tube tester,
The substituting of good tubes is always the
better of these two methods,

3. Carefully check the values of the parts in
this section to make sure the proper part
is wired into each position,

VOLTAGE AND RESISTANCE MEASUREMENTS

If the trouble still is not located and a voltmeter
is available, check the voltage readings against
those shown on the Schematic, NOTE: All volt-
age readings were taken with an 11 megohm in-
put vacuum tube voltmeter, Voltages may vary
as much as 20%.

The voltage measurements should be made with
all components in the circuit, The deflection
yoke, convergence assembly, speaker, and pic-
ture tube leads should all be connected,

In some cases it is not possible to turn on the
TV Set to make voltage measuremeants due to
the nature of the trouble in the Set, Under these
conditions resistance measurements throughout
the circuit can be very useful introubleshooting
the TV Set, A complete Resistance Chart is pro-
vided on the fold-out from Page 79. These
measurements were made with a vacuum tube
voltmeter, All resistance readings may vary as
much as 20%. Those readings marked in the
chart with footnotes may vary more than 20%,

The resistance measurements should be made
with all components in the circuit and with the
Set unplugged from the AC outlet, The deflec-
tion yoke, convergence assembly, speaker, and
picture tube leads should all be connected,

The complete Color TV Set can be removed
from the Cabinet or from the custom mount
by reversing the process that was usedto install
it, See Pictorials 3-1 through 3-6,

REPAIRING THE TV SET

In repairing your TV Set, make sure you
eliminate both the cause and effects of your
trouble, For example, suppose you found a
burned-up resistor and a bad tube, one with a
short circuit in it, If you only replace the re-
sistor, the shorted tube will also cause the new
resistor to burn up,

Since a color television set is an extremely
complex device, a case may sometimes arise
where the trouble is notfound, evenafter making
the checks listed above, If this condition should
occur, you may avail yourself of the help pro-
vided by the Heath Technical Consultation De-
partment or Service Department as described
in the Kit Builders Guide,

NOTE: When writing to the Heath Company, be
sure to include the following information: kit
Model Number, Series Number, purchase date,
and date of the kit assembly manual (date at
bottom of Page 1).

IF BOARD
TUBE FUNCTIONS

va201 = 1stIF amp.

V202 =2nd IF amp.

V203 =3rd IF amp.

V204A = Sound and Sync amp.
V204B = Sound IF amp.

V205 = Sound detector

COLOR BOARD
TUBE FUNCTIONS

V401A = Color amp.

V401B = Video cathode follower
V402 = Video output

V403A = Bandpass amp.

V4038 = Color killer

V404 = Burst amp.

V405 = Z demodulator

V406 = X demodulator

V40TA = Killer and ACC detector
V4078 = Phase detector

V408A = 3.58 MC osc.

V408B = Reactance tube

V409A = B-Y amp.

V4098 = Blanker

V410A = R-Y amp.

V4108 = G-Y amp.
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TROUBLESHOOTING CHART

This Troubleshooting Chart lists some possible difficulties that might arise in the adjustment and
operation of your Television Set, It may be necessary to refer to more than onetrouble listed in the
Chart to help locate the difficulty, The suggested corrective measures are given primarily to direct
your attention to the areas most likely to be faulty; they do not definitely rule out all other possi-
bilities, The Area Of Trouble column refers to the sections of the TV Set shown in Figure 3-2,

PICTURE TROUBLE

TV Set
completely
dead,

Figure 3-3

AREA OF
TROUBLE

Power
Supply

* o1 Md

%%k

POSSIBLE CAUSE

Line cord unplugged, unsold-
ered or broken,

Circuit breaker open,*
Thermistor not soldered, crack-
ed, or burned out, This can be
caused by diodes D601 or D602;
see possible cause #5,

Filament fuse wire not con-
nected or open** (the #22 bare
wire between lugs A and G on
terminal strip at the rear of
chassis).

Diode D601 or D602 not con-
nected properly or defective,
This could cause the circuit
breaker to open or the ther-
mistor to crack,

Resistor R603 open,

Coil L601 open,

Tube V703 shorted,

Push button to reset, If the
circuit breaker will not stay
closed, there is a short cir-
cuit in the power supply: +390
V, +275 V, or +140 V supply,
A burned out filament fuse indi-
cates that a filament lead is
shorted to chassis ground,

No light
on screen,
sound ok,

No light on
screen, sound
Figure 3-4 ok, tubes V701,
V704, and V705
get red.

Horizontal
circuits,
or high
voltage
circuits,

Normal-Service switchin wrong
position,

High voltage anode not connect-
ed,

Brightness control not turnedup,
Tube V303,

Components in the circuit of
horizontal oscillator V303,
Tubes V701, V702, V704, V705,
and associated circuit compo-
nents,

Check picture tube voltages,
Resistors R412 and R485 inter-
changed,

Coil L802 open,

Tube V303,
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AREA OF

PICTURE TROUBLE TROUBLE POSSIBLE CAUSE
1, No antenna or faulty antenna
connections,
2, AGC control misadjusted,
3. Fine Tuning badly misadjusted,
Light on screen, Tuners, orl4, IF input cable not plugged into
no picture, no IF ampli- VHF tuner,
sound, fier sec- |5, Check all connections to IF
tions, circuit board and tuner,
6, Tubes V101, V102, V201, V202,
V203, V401B, V402, andassoci-
ated circuits, (Also, UHF tuner
Figure 3-5 transistor Q1.)
X:)?leoc(s)ﬁf_ 1, Fine tuning misadjusted,
troliing 2, Horizontal Hold misadjusted,
Light on screen, { . 1s 3. Vertical Hold misadjusted,
sound ok, no signa 4, AGC control misadjusted,
icture o,r ic gection, or 5. Contrast turned off
ture jumbled, ?%éz?)‘)’mal 6. V301, V303 V204 V401 and
e associated circuits,

Figure 3-6

Figure 3-7

No vertical de-
flection (line
across center
of screen),

Vertical
sweep
circuits,

1, Normal-Service switch in wrong
position or defective switch,

2, Height and Vertical Linearity
controls misadjusted,

3. Tube V302,

4, Vertical output transformer
T801,

5. Deflection yoke,
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PICTURE

TROUBLE

Top of picture
stretched
(heads of people
are too long),

AREA OF
TROUBLE

Vertical
sweep
circuits,

POSSIBLE CAUSE

Adjustment of Vertical Lin-
earity control,

Tube V302,

Resistors R318 and R339,
Capacitor C806,

Controls R341 and R513,

Bottom of pic-
ture stretched
(legs of people
are too long).

Vertical
sweep
circuits,

Adjustment of Height control,
Tube V302,

Resistors R318 and R339,
Capacitor C806,

Controls R341 and R513,

Neck shadow
(corner of pic-
ture black and
not filled in),

Deflection
yoke,

Deflection yoke positioned too
far back on picture tube neck.
Refer to Purity adjustments on
Page 717,
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) AREA OF
PICTURE TROUBLE TROUBLE POSSIBLE CAUSE
1, Speaker or hi-fi amplifier not
connected,
2, Speaker connected to Hi-fi jack
instead of Speaker jack,
. 3. Hi-fi amplifier not turned on,
Picture ok, Sound 4, Hi-fi amplifier selector not
no sound, section, turned to TV input position,
5, Shielded cable to volume con-
trol shorted out,
6, Tubes V204, V205, V304, and
associated circuits,
Figure 3-11
Figure 3-12A Vertical ]1, Adjust Vertical Hold control,
sweep 2, AGC and Sync controls,
Picture rolls circuits, |3, Tubes V302, V301,
(no vertical sync).§ control- 4, Faulty vertical integrator
ling sig- (P.E.C. #1).
nal cir- 5. Circuit components of tube V302,
cuits, 6. Capacitor C312,

Figure 3-12B
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AREA OF
TROUBLE

POSSIBLE CAUSE

PICTURE TROUBLE

>

No
horizontal
hold.

Control -
ling sig-
nal cir-
cuits,
horizon-
|tal sweep
' circuit

| (V303).

Adjust Horizontal Hold control,
AGC and Sync controls,
Adjustment of horizontal stabi-
lizing coil L301 (see Page 125).
Tubes V303, V301,

Capacitor C307,

AFC dual diode D301,

V303 and associated circuitry,
Diode D201,

Figure 3-14

Picture not
stationary on

screen (no hori-

zontal or verti-
cal sync).

Control-
ling sig-
nal cir-
cuits,

AGC control,

Sync control,

Tube V301 and associated cir-
cuit components,

Tube V204A.

Diode D201,
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PICTURE TROUBLE

Picture tears or
bends.

Picture rolls,
tears and/or
bends in strong
signal area,

Herringbone
interference in
picture,

Figure 3-16B

AREA OF
TROUBLE

POSSIBLE - CAUSE

Control - 1., AGC and Sync controls,
ling sig- | 2. Tubes V101, V102, V201, V202,
nal cir- and V301,
cuits,

1. Use an attenuator pad in series
Tuner with the antenna lead, See Fig-

ure 2-1 on Page 93,

1, Fine Tuning misadjusted,
Tuners,
IF ampli-
fiers P 2, Local RF interference,
section,

3. 4.5 mc trap alignment with

instruments

(see Page 123),
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PICTURE

Figure 3-17

TROUBLE

Picture smears,
(not clear).

AREA OF
TROUBLE

Tuners,
video
section,
focus
circuit,

I—IE.A.TI—IKI'T“’

POSSIBLE CAUSE

Fine Tuning misadjusted,
Improper adjustment of Focus
coil L704,

Tube V703 defective,

Open peaking coil, 1403, L404,
or delay line,

Poor video IF alignment,

1, Contrast control,
Tuners, 2, Brightness control,
) IF am- 3. AGC control.
No picture con- | plifiers | 4. Tubes V101, V102, V201, V202,
trast (washed- | gection, V203, V401A, V402, and asso-
out picture). video ciated circuits,
section, 5. Diode D202 defective,
6., Control R219 open,
Figure 3-18
%
1. VHF and UHF antenna leads
Picture snowy, Tuners, 9 glégf_c;ir;iii at TV Set,
3, Tube V101 or V102,

Figure 3-19




I—IEATI—I

Page 107

PICTURE

TROUBLE

Picture blooms

AREA OF

TROUBLE

POSSIBLE CAUSE

more than nor- Hich 1, High Voltage Adjust control
mal (grows in llgt turned too far counterclockwise,
size) when vo tgge 2. High voltage too low,
brightness is section, 3. Tube V704,
turned up,
) 1. High AC line voltage,
Hori- 2, —Width—coil 1807 -misadjusted
: zontal or-defeetive,
Elv)i(c;:tisswe or‘dam- 3. Coil L703 misadjusted or de-
Figure 3-20 ) D T LT,
cuits, 4, Defective capacitor C708 or
CT11, |
Picture takes a
long time to
O 1, Check tubes V701 and V702,
screen hori-
zontally, Hori-
zontal
or dam-
per cir-
euits, 1. Low AC line voltage,
Insufficient 2+ Width—coil "L807 ‘misadjusted,
wisdth 1c1en 3. High Voltage adjust control set
Figure 3-21 ' too high, .
4, Connect a jumper wire between
lugs 1 and 2 of Width coil L807,
1, No vertical retrace blanking,
. . check R413, C411,
White lines run ) *  Some retrace lines will nor-
giitgffsl(lge?::(?ess z:(i:‘tai%n mally be seen if the Contrast

Figure 3-22

lines), *

control is set at minimum and
the Brightness control at maxi-
mum,
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AREA OF
TROUBLE TROUBLE
Tuners,
Weak or distorted sound, sound

circuits,

POSSIBLE CAUSE

Fine Tuning misadjusted,
Tubes V204, V205, V304,
Adjustment of coils L207, L208,
L.209,

Capacitors C606B, C608D.,

VHF channel selector indicates wrong channel,

Intermittent picture or sound,

Fine Tuning misadjusted,
Defective VHF channel selector
knob (if all VHF channels are
wrong).

See Cleaning The VHF Tuner §
Contacts on Page 118,

Unable to obtain dot pattern,

Unable to obtain dots but can get vertical bars,

Video
Unable to obtain dots but can get horizontal bars, section,

Smear between rows of dots,

Dots bloom (grow in size).

Defective neon lamp (type NE -2)
in color dot circuit,

Open, defective, or improperly
connected diode D401,

Defective NE2 neon lamp or
diode D401,

Defective capacitors C405 and
C412,

Defective coil 1405,
Defective capacitors C413 and
C414,

Brightness control advanced too

far,
Coil 1405 misadjusted,

Brightness controladvancedtoo
far,

Diode D401 installed with leads
reversed,

Conver-
gence
circuit
board.

One or more convergence controls have no effect,

Check wiring and solder con-
nections,
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AREA OF
TROUBLE

PICTURE TROUBLE POSSIBLE CAUSE

(L 21

. 1, Pincushion phase coil improp-
Upward bow in erly adjusted.

top row of dots 2, Defective transformer T803 or
not centered, coil L801

n - - e e > L
Ih - - S > e e
i» & & & & B ' :
™ & > & & e on

D > B > > ®»® W
i» » » ®» » ®» LD

" PO ® OO
‘" oD B®BDY

- o 2 00 {
=S & pen e e
S 80882 [ N et 3

3 op-Bottom Pincushion control
s 2800 (I Top and bottom | too far counterclockwise,
a 088202 (I ) rows of dots WA 2, Pincushion Phase coil slug too
sas8s8s 88 el Aol circuits, near the ends of its adjustment
range,
s 88t [ I | 3. Capacitor C802.
88080010102 4, Defective coil L801,
~esagganos -
F igure 3-24

1. Defective voltage dependentre- §

Outside rows sistor R803,
of doltse row 2, Defective transformer T802,

bowed,
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' AREA OF
PICTURE TROUBLE TROUBLE POSSIBLE CAUSE
Diathermy Quts1de 1. Interference from a diathermy
interference inter- machine in your vicinity.,
ference,
Figure 3-26
1, Tune to a different channel,
Outside 2, Turn antenna to a different
Co-channel inter - direction,
interference. ference. |3. Use a more directional type
of antenna,
Figure 3-27
1. You are receiving too weak a
signal,
2., Remove jumper wire between
lugs 8 and 9 on tube socket V701,
Horizontal then install jumper wire between
Barkhausen sweep lugs 3 and 8 of same socket,
interference. circuit, NOTE: If tube V701 is ever re-
placed, and the Barkhausen in-
terference is noticed, reverse
the preceding connections,
3. Change tube V701, the horizontal
Figure 3-28 output tube,
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AREA OF POSSIBLE CAUSE

PICTURE TROUBLE TROUBLE

Adjustment of Screen andDrive
Screen predomi- controls,

nately one color, | Color 2, Tubes V405, V406, V409, V410,
other than white Jand and associated circuit compo-
(when tuned to a | video nents,

black and white | sections,
picture), NOTE: If only left half of screen is
green, check for open coil L409,

Figure 3-29

1, Color control advanced too far,

2. Extremely weak signal,

Color 3. Color Killer control not prop-

section, erly adjusted,

4, Check V403, V407, and asso-
ciated circuit components,

Colored confetti
in black and
white pictures,

Color stripes in
black and white
or color picture)]
Stripes seem to 1. Local RF interference,
twist and turn
around in pic-
ture,

Figure 3-31

Model GR-295
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PICTURE TROUBLE

Unable to com-
plete purity

AREA OF
TROUBLE

POSSIBLE CAUSE

L TOE, Conver- |1 Convergence assembly not
dynamic conver-y gence plugged into chassis,
gence adjust- circuits,
ments do not
work.
Figure 3-32
1, Misconvergence (see Conver-
White objects in gence Adjustments on Pages
black and white | Conver- 75 to 80).
picture are out- | gence
lined in color board, *NOTE: If this color fringing can

(color fringing*).

Figure 3-33B

not be seen at normal viewing dis-
tance, it can be considered normal,

Model GR-295
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PICTURE

Figure 3-34A

Figure 3-34B

TROUBLE

Small areas of picture pre-
dominantly one color (es-
pecially noticeable when
viewing black and white pic-
tures).,

POSSIBLE CAUSE

1. Repeat purity adjustments (see
Page T7).

Degauss picture tube (see Page
64). Temporarily remove the
filament fuse from terminal
strip BJ during the degaussing
process., See Detail 2-19C on
Page 65, CAUTION: Degauss
only the face of the picture tube
and the picture tube shield, While
power is being applied to the
degaussing coil, do not place it
near the pole piece assemblies
on the neck of the picture tube,

2-

Figure 3-35

Unable to obtain pure red
screen during purity ad-
justments,

Repeat purity adjustments (see
Page T7).

Degauss picture tube (see Page
64). Temporarily remove the
filament fuse from terminal
strip BJ during the degaussing
process, See Detail 2-19C on
Page 65, CAUTION: Degauss
only the face of the picture tube
and the picture tube shield, While
power is being appliedto the de-
gaussing coil, do not place it
near the pole piece assemblies
on the neck of the picture tube,
Check positions of the deflection
yoke and the blue lateral and
purity assembly,

Model GR-295
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PICTURE
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Model GR-295

TROUBLE

Unable to converge
Screen properly.

HEATHKI':ﬂ
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POSSIBLE CAUSE

1, Check position of the blue lat-
eral and purity assembly,

2, Check Vertical Height and Lin-
earity adjustments,

Vertical dynamic con-
vergence controls
(areas 1 and 2 on con-
vergence board) have
no effect.

1, Check R813, CB806, C808, and
vertical output transformer
T801,

2. Defective convergence coil L502
or L503 or transformer T501,

Unable to obtain ver-
tical dynamic con-
vergence.

1, Defective diode D501,

2, Defective vertical output trans-
former T801,

3. Defective deflection yoke,

Horizontal dynamic
convergence controls
(areas 3 and 4 on con-
vergence board) have
no effect.

1, Check diode D501 on conver-
gence board,

2, Violet wire from horizontal out-
put assembly not properly con-
nected to lug 8 of convergence
socket,

3. Defective convergence coils
L502 or L503 or transformer
T501,

Control H (area 3 on
convergence board)
has no effect.

1. Red-green left control R506
incorrectly installed,
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Each of the following troubles assumes that you are able to
TUNE IN A NORMAL BLACK AND WHITE PICTURE.

PICTURE TROUBLE .AREAOF POSSIBLE CAUSE

TROUBLE

Fine Tuning misadjusted,

2, Color Killer control advanced
too far,

3. Color control turned down,

4, Leads on foil side of circuit
boards shorted toparts oncom-
ponent side of circuit boards,

5. Poor antenna,

6. Tubes V401, V403, V408, and

associated circuit components,

No color, or not
3 enough color, on
color broadcasts.

Color
section,

NOTE: Do not confuse this problem
with a normal occurance in some
video-taped color programs called
"video tape lines', These lines will
be narrow and sharply defined, ex-
tending horizontally across the
screen,

No color sync
(colors may
seem to float
around), colors
keep changing,

1, Tube V408 and associated cir-
cuit components,

2, Coil L411 misadjusted, See
Page 125,

3. Weak signal,

4, Tubes V404, V407, and assoc-

iated circuit components,

Figure 3-41

Transformer T403 misadjusted,

See Page 124,

2, Coil L411 misadjusted or de-
fective,

3. Defective 3,58 mc crystal,

Color Picture
predominantly
green when
Color control
is advanced.

Color
section,

Figure 3-42

Model GR-295
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PICTURE TROUBLE

Weak color
signal.

Figure 3-43

AREA OF
TROUBLE

Color and
video
sections,

POSSIBLE CAUSE

Fine tuning misadjusted.
Weak signal,

Poor antenna (narrow bandwidth)
or lead-in line,

Tubes V401, V403, and associ-
ated circuit components,
Misadjustment of coil L1402, or
transformers T401 or T403, See
Pages 124 and 125,

Figure 3-44A

Cannot get proper
flesh tones.

Figure 3-44B

Model GR-295

Color
section,

Poor quality color signal being
transmitted,
Transformer T402 misadjusted,
Tubes V405, V406, V407, V409,
and V410, andassociated circuit
components,
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AREA OF

TROUBLE POSSIBLE CAUSE

PICTURE TROUBLE

High 1, Arcing in high voltage section
voltage between components,

circuit, 2. Improper routing of high voltage
lead on V704,

Light on screen with flickering, sound ok.

No horizontal de-
flection (vertical | Deflec- . .
line down center | tion yoke, 1, Deflection coils in yoke,

of screen),

Figure 3-45

Unable to obtain a black and white picture, and
the screen is predominantly yellow, purple, or
greenish blue,

NOTE: Be sure to obtain the opin-
Picture ion of a qualified color TV service
tube, technician before replacing your
picture tube,

Black and white pictures are predominantly one
color, approximately the first one-half hour after
the TV Set is turned on,

D ———— e G S G G G G —— — e —— —— W — — . S — D D — G — GEED S SN S e — — —

PICTURE TUBE TESTERS.
Some types of picture tube testers may falsely indicate a bad color
picture tube, due to insufficient filament voltage, Make sure the picture
tube tester supplies at least 6 volts during the test,




@ Remove the shield, exposing
the turret,

(D Rotate the Channel Selector until the stationary
contacts can be reached,

®) Spray the stationary contacts and then wipe them
with a soft cloth,

® Check the contacts to make sure they are all
protruding an equal amount toward the turret,
Bend the contacts toward the turret slightly by
carefully applying pressure underneath the con-
tacts with a small screwdriver,

STATIONARY
CONTACTS

®Spray the turret contacts and then wipe them with
a soft cloth, Rotate the channel Selector several
times and respray the contacts leaving a thin
film,

TURRET CONTACTS

© Reinstall the tuning strips, being careful tonote

the numbers on the strips,
INSERSTT;’UPNING

H Rotate the Channel Selector while viewing both
the turret and stationary contacts simultaneous-

© Remove any three tuning strips,

SCREWDRIVER

PUSH ON END OF|TUNING
STRIP, THEN LIFT UP TO
REMOVE STRIP

ly. If any individual turret contact does not touch
the stationary contact, bend the turret contact
out slightly with a screwdriver,

,/ ‘/',SCREWDRIVER

TURRET CONTACT

@Install the tuner shield,

FIGURE 3-46
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CLEANING THE VHF TUNER CONTACTS

The contacts in the VHF tuner are plated with a
high quality gold or silver alloy. However, they
can become tarnished and cause a poor electrical
connection, These contacts, when tarnished,
would cause an intermittent picture or sound
when the VHF tuner knob is moved up and down or
turned slightly, To correct this problem, it is
necessary to clean the contacts with a com-
mercial contact cleaner, which can be obtained
from your local radio and television dealer,

The following two steps must be completed to
gain access to the VHF tuner, You will have to

use the assembly instructions in your Manualon
the specified Pages as a guide when removing
the tuner, NOTE: It is not necessary to disconnect
any wires for this procedure,

1. Remove the TV Set from the cabinet (Page
85).

2. Remove the tuner bracket (Page 63).
Refer to Figure 3-46 (fold-out from this page)

and complete the steps for cleaning the tuner
contacts,



ALIGNMENT

Alignment of this TV Set is not normally re-
quired, since both the tuners and the IF ampli-
fiers have been carefully prealigned at the
factory, The following information is given in
case alignment is needed at some future time
due to parts replacement,

WARNING!

Do not attempt to align this TV Set unless you
have previous TV alignment experience, a
thorough knowledge of the theory involved, and
the necessary equipment,

EQUIPMENT NEEDED

VHF-TV sweep and marker generator,

UHF-TV sweep and marker generator (if UHF
tuner alignment is to be done).

Accurate RF generator with a range of 4 mec to
50 mc,

Oscilloscope, such as the Heath Laboratory
Oscilloscope, and an oscilloscope demodulator
probe,

Vacuum tube voltmeter such as the Heath
VTVM,

High Voltage Probe,

HEATHEIT®

Color bar generator, such as Heath Color Bar
And Dot Generator,

Bias Supply, capable of furnishing bias voltages
from O to 2,5 V. (Batteries and a control can be
used,)

MATCHING PADS

f 1300 f
3009 3000

BALANCED BALANCED
INPUT INPUT

Figure 4-1

Matching Pads, as needed; see Figure 4-1, Use
1/2 watt 5% composition resistors,

119
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VIDEO IF ALIGNMENT (FIGURE 4-2)

PREPARATION

1,

Remove the plate cap from tube V701, Re-
fer to Figure 3-1 (fold-out from Page 99)
for the location of this plate cap,

Connect a 2500 2 100 watt resistor from lug
4 of terminal strip BL (+390 V) to ground,
Refer to Pictorial 2-8 (fold-out from Page
41) for this connection,

Set the NORMAL-SERVICE switch in the
SERVICE position,

Connect a 1 megohm resistor from the IF
AGC to ground (from the point marked G
to the center post of socket V201 on the IF
circuit board),

Solder one lead of a 47 K resistor to TP5
(test point 5) on the IF circuit board,

Connect the oscilloscope and the VTVM, set
to the lowest AC range, to the free lead of
the 47 KQ resistor, Set the vertical gain
of the oscilloscope to near maximum; set

the horizontal range to line sweep, or use
the horizontal sweep from the sweep gen-
erator,

7. Set the VHF tuner to the highest unused
channel or, if all channels are used, remove
a tuning strip,

NOTE: Be sure to terminate the output cable
(or cables) of the sweep and marker generator
in its characteristic impedance, Use the match-
ing pads, as needed, Refer to Figure 4-1
on page 119,

TRAP ALIGNMENT

( ) Connect an RF generator with 400 cps
modulation to TPl (grid of mixer tube
V102A) on the VHF tuner, The ground lead
of the generator should be connected to the
square cutout adjacent to TP1,

( ) Complete the steps in the Trap Alignment
Chart, NOTE: Each of the frequencies listed
in the Chart should be of crystal controlled
accuracy,

TRAP ALIGNMENT CHART

RF GENERATOR ADJUST FOR MINIMUM

FREQUENCY

Sound trap

41,25 mc

Top slug of T204, R219,

Adjacent channel
sound trap

47,25 mc

L201, R201,
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Figure 4-2
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SWEEP ALIGNMENT

{ ) Remove the 1 megohm resistor andreplace ( ) Complete the steps in the Sweep Alignment

it with a jumper wire (from point G to the
center post of socket V201 on the IF cir-

cuit board),

Chart,

SWEEP ALIGNMENT CHART

STAGE Connect the Sweep generator Marker generator Adjust for REMARKS
sweep and center {requency Frequency maximum
marker gen- approximately 43,5 cw gain and
erator through men, Sweep width {Unmodulated) bandwidth
a ,001 pfd approximately
capacitor to 8 mc,
test point,*
Adjust output of sweep
PN 42,17 MC generator for approxi-
1 3rd IF TP4 L) o \ 45 me T204 mately 2" of deflection,
T204 (pin 2 of V203) ] 45.75 me {bottom slug) |Keep marker output low
® enough so that it does not
distort the waveform,
& 50 MC 41,25 mc
& 42.17 me
> 2nd IF TP3 samme f 42.50 Reduce output of sweep
: / .50 me T203
T203 (pin 1 of V202) . (95 T8 MC 45.75 me and marker generator,
125w
| 41,25 me
4217 MmC 45 7S MC 2
3 lst IF TP2 f : 2:,'17 ::g T202 Reduce output of sweep
T202 (pin 1 of V201) a1 25 MC - 45 75 me and marker generator,
- 41,25 me L111 Reduce output of sweep
8085 o Y o e 42,17 mc Mixer plate and marker generator,
4 Overall IF TP1 asonc o \ 42,50 me coil If necessarv. retouch
response (mixer grid) o e 7A JEARSIISING !') me T201 preceding IF adjust-
asme O ANX e mwme 4:-75 me IF input coil ments to ohtain the cor-
¥ porl & 47.25 me rect overall response,

( ) Disconnect the test leads, Disconnect the
47 KQ resistor from TP5 and disconnect
the jumper wire between point G and
socket V201,

*Connect the generator ground lead to the
center ground pin of the tube socket,

SOUND ALIGNMENT (FIGURE 4-3)

CAUTION: Make sure you adjust only the coils ( ) Adjust coils L207 (top and bottom slugs),
you are directed to adjust in the following steps, L208, and L1209 for the loudest clearest

Do not adjust any other coils, sound,
SOUND IF AND DETECTOR ALIGNMENT SOUND IF AND DETECTOR ALIGNMENT WITH
WITHOUT INSTRUMENTS INSTRUMENTS
( ) Set the Channel Selector to your weakest ]
local station, Preparation

Connect one lead of a ,001 ufd capacitor to
TP6 (pin 7 of V204),

( ) Tune the Fine Tuning control until the 1.
sound gets weak and noisy,
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SWEEP AND MARKER GENERATOR

OF THE TUBE SOCKET.

‘ o { g NOTE: ALWAYS USE SHORT LEADS BETWEEN
‘O ‘ THE POD AND CIRCUIT BOARD. CONNECT THE
‘@ GROUND LEAD TO THE CENTER GROUND PIN

OSCILLOSCOPE

0000

olo OO

" IF CIRCUIT BOARD

L20s

WAVEFORM A

CIRCUITS
PROPERL Y ALIGNED

VOLUME CONTROL

CIRCUITS MISALIGNED

Figure 4-3

2, Connect the sweep and marker generator
to the other lead of this ,001 ufd capacitor,
Set the marker generator to 4,5 mc, Setthe
sweep generator to a center frequency of
4,5 me, with a sweep width of about 100 ke,

3. Connect the oscilloscope to lug 3 of the
VOLUME control,

NOTE: Keep the output signals from the gen-
erators adjusted to a low amplitude during the
following steps to keep from distorting the
signal by overloading the circuits,

Adjust the following coils to obtain wave-
form A as shown in Figure 4-3, When these
coils are tuned properly, a turn in either di-
rection on any coil will produce the misaligned
pattern of waveform B,

( ) L207 (top and bottom slugs),
( ) L208,
( ) L209,

4.5 MC TRAP ALIGNMENT WITH
INSTRUMENTS

( ) Put the NORMAL-SERVICE switch in the
SERVICE position,

( ) Connect an AM Generator, tuned to 4,5 mc,
400 cps modulated, to TP5, Connect an
oscilloscope and/or audio voltmeter through
demodulator probe to TP7 (TPT7is the green
wire on the NORMAL-SERVICE switch),

( ) Adjust 4,5 mc trap L205 for minimum out-
put,

( ) Put the NORMAL-SERVICE switch back in
the NORMAL position,
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COLOR ALIGNMENT (FIGURE 4-4)

3.58 MC TRANSFORMER (T403) ADJUSTMENT

( ) Connect a VTVM, set to read negative DC
voltage on the 15 volt scale, to TP10 (pin 2
of V408),

( ) Adjust T403 for maximum grid voltage,
( ) Disconnect the VTVM,

BANDPASS ALIGNMENT

( ) Remove tubes V303 and V203, Refer to
Figure 3-1 (fold-out from Page 99).

( ) Remove the plate cap from tube V701, See
Figure 3-1 for the location of this plate cap,

( ) Connect a 2500 © 100 watt resistor from
lug 4 of terminal strip BL (+390 V) to ground,
Refer to Pictorial 2-8 (fold-out from Page
41) for this connection,

( ) Set the COLOR control to midrange,

( ) Connect the oscilloscope througha demodu-
lator probe to TP9,

( ) Connect the sweep generator to TP8 through
a ,001 pufd capacitor, Set the sweep gen-
erator for a center frequency of 3,58 mec,
with a sweep width of about 2 me,

( ) Adjust the top and bottom slugs of T401
for the response curve shownin Figure 4-5,

3.58 MHz

3.08 MHz 4,08 MHz

4,08 MHz

3,08 MHz

4,5 MHz

|¢ APPROX. 2 MHz #f

I‘—APPROX. 2 MHZ—O{

Figure 4-5 Figure 4-6
( ) Remove the sweep generator lead from TP8
and connect it to TP5 on the IF circuit
board (see Figure 4-2), Reduce the output
of the generator,
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( ) Adjust L402 for the response curve shown in
Figure 4-6, (NOTE: The 3,58 mc marker
from the TV Set 3,58 mc oscillator will
be present on this response curve,)

( ) Disconnect the oscilloscope and sweep gen-
erator, Replace tubes V303 and V203,
Disconnect the 2500  resistor, Replace the
plate cap on tube V701,

ADJUSTMENT OF REACTANCE COIL L411
WITHOUT INSTRUMENTS

( ) Tune TV Set to a color program,

( ) Set the TINT control to the center of its
range,

Remove burst amplifier tube V404 fromthe
color circuit board,

Carefully adjust reactance coil L411 for the
most stable color picture, (There is only
one correct setting for this coil,) After this
coil is properly adjusted, the entirepicture
should be in color, but the flesh tones and
background hues will gradually change,
NOTE: The entire picture should be pre-
dominately one color, and not bars of color
as shown in Figure 3-41 on Page 115,

Replace tube V404,

If necessary, adjust burst phase transformer
T402 so that proper flesh tones are ob-
tained with the TINT control near the center
of its range,

()
()

Alternate Method Of Adjusting L411

NOTE: Use this alternate method only when
the previous method has not achieved the
desired results,

HORIZONTAL AND HIGH

This Color Television Set has been designed
with adequate metal shielding around the high
voltage power supply and the picture tube to
prevent the emission of any harmful x-rays,

The high voltage power supply has beenadjusted
and tested at the factory so the high voltage will
be maintained within the safety zone,

( ) Tune the TV Set to a color program,

( ) If the picture is normal (Figure 1-27, fold-
out from Page 81) noadjustment is required,

If the picture is out of color sync (Figure
3-41), proceed as follows:

( ) Set the TINT control to the center of its
range,

( ) Carefully adjust reactance coil L411 for
a normal color picture,

( ) Tune the TV Set from station to station,
If the color sync does not hold, readjust
L411 until the color holds on all stations,

ADJUSTMENT OF BURST PHASE TRANS-
FORMER T402 AND REACTANCE COIL
L411 WITH A COLOR BAR GENERATOR

( ) Connect the color bar generator to the
antenna terminals of the TV Set, Tune the
generator for a color display on the TV Set
screen, Figure 4-7 (fold-out from Page 82)
shows a normal color picture with a Heath-
kit Color Bar Generator,

( ) Set the TINT control to the center of its
range,
Remove burst amplifier tube V404,

Adjust reactance coil L411 for the most
stable colors,

Replace tube V404,

()

( ) Adjust T402 for proper sequence of color
bars (the third bar should be bright red if
the Heath Color Bar Generator is being
used).

( ) Disconnect the color bar generator,

VOLTAGE ADJUSTMENTS

These important precautions insure youthat your
Television Set meets the required standards set
by the National Center for Radiological Health,
an agency of the United States Government,

NOTE: Turn off the TV Set when making con-
nections in the horizontal and high voltage
sections,
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HORIZONTAL STABILIZING COIL (L301)
ADJUSTMENT (Figure 4-8)

( ) Tune in a station,

( ) Connect a jumper wire fromlug1tolug 2 of
coil L301,

{ ) Connect a jumper wire from testpoint TP11
to ground,

( ) Adjust the HORIZONTAL HOLD control to
obtain as stable a picture as possible,

( ) Remove the jumper wire from coil L301,
Adjust L301 to obtain as stable a picture
as possible,

( ) Remove the jumper wire from TPI11 to
ground,

HORIZONTAL EFFICIENCY COIL (L703)
ADJUSTMENT

( ) Remove the ground connection from pin 3
(cathode) of horizontal output tube V701,
See Figure 4-9,

( ) Connect a 0-500 ma DC milliammeter from
pin 3 of V701 to ground,

( ) Adjust coil L703 for minimum current
(approximately 200 ma); then turn the coil
slug clockwise until the meter reading in-
creases 3 ma, Refer to the Chassis Photo-
graphs on Page 1774 for the coil location,

( ) Remove the milliammeter and reconnect the
ground wire to pin 3 of V701,

HIGH VOLTAGE ADJUSTMENT

IMPORTANT: Be sure to make the following
adjustments carefully so the high voltage power
supply will continue to meet the standards set
by the National Center For Radiological Health,
The adjustments should be made with the line
voltage between 110 and 130 volts (normal line
voltage).

( ) Tune in a station,

QQQQQ
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Figure 4-9

( ) Connect the high voltage probe to the second
anode of the picture tube, Refer to Pictorial
2-20 (fold-out from Page 77) for the loca-
tion of the second anode,

( ) Set the Brightness and Contrast controls to
minimum,

Refer to Figure 4-9 for the following steps,

( ) Turn the High Voltage Adjust control to
obtain a reading of 24 KV on the voltmeter,

( ) Disconnect the high voltage probe,

( ) Connect a VTVM, set to read a positive
voltage on the 1,5 volt range, across 1000
resistor R713, The positive probe of the
VTVM should be connected to the resistor
lead that connects to V705,

( ) The voltage across R713 should be between
1,4 V (1,4 V across 1000 © = 1,4 ma) and
85 V:

If the voltage across R713 is higher than
1.4 V, reset the High Voltage Adjust control
toread 1,4 V,
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If the voltage across RT713 is less than not materially affect the quality of the pic-
.85 V, reset the High Voltage Adjust con- ture,)

trol to read .85 V, (After this adjustment,

you may not have a full 24 KV, but this will ( ) Disconnect the VTVM,

TUNER ALIGNMENT

VHF TUNER ALIGNMENT

Refer to Figure 4-10 for the following steps,

30% MAX. TILT OR MINIMUM BANDWIDTH
VALLEY BETWEEN P-PICTURE CARRIER
. q Kk M:RKE‘B TILT OR S=SOUND CARRIER
VALL
( ) Connect the oscilloscope, sweep and marker ALY copE

generator, and bias supply (set to -2,5
volts) to the VHF tuner as shown in the
Figure,

SWEEP AND MARKER
GENERATOR
I o

( ) Turn the Channel Selector to the channel
10 position,

( ) Adjust the sweep generator to a center fre-
quency of 196 mc, with a sweep width of
10 me,

( ) Adjust the marker generator for markers
at 193,25 mc (Pix Carrier) and 197,75 mc

(Sound Carrier). 2.5V | BIAS SUPPLY

( ) Adjust capacitors C113 and C114 for the
correct response, as shown,

S
y ] VHF TUNER

(TOP VIEW)
N

( ) If the tilt or valley between the markers
cannot be adjusted to within the 30% maxi-
mum tolerance, it can be brought within
limits by physically compressing or ex-
panding coil L107 for this channel,

L106

( ) Check the other channels for the correct
bandwidth and tilt or valley, Use the ac-
companying Tuner Frequency Charton Page
128 for the correct marker frequencies for
each channel, Compress or expand coil L107
to bring the tilt or valley within the 30%
tolerance on any channels where the valley is
over 30% of the overall waveform ampli-
tude,

VHF TUNER

j (SIDE VIEW)

L.c109

NOTE: I the bandwidth is too wide or too
narrow on most of the high channels, it can be
corrected by compressing or expanding coil
L112, If tube V101, the 6HA5 RF amplifier
is changed, it may also be necessary to adjust
RF neutralizing capacitor C109, Figure 4-10
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VHF OSCILLATOR ALIGNMENT

NOTE: Disregard these steps if your tuner does
not have an oscillator trimmer capacitor,

(
Do not use the following procedure unless the
Fine Tuning control will not tune through a
station,

() Connect the VHF antenna to the antenna input
terminals of the tuner, (

() Tune through each of the channels normally
received in your locality, If the Fine Tuning
control does not properly tune all of these

)

)

Channel on which the Fine Tuning Control
has the least effect (the one that is farthest
off frequency).

Turn the Fine Tuning control two full
turns clockwise, then turn it back counter-
clockwise exactly one turn, This will center
the Fine Tuning control mechanically for
this channel,

Adjust oscillator trimmer capacitor C122 to
obtain the best sound and picture, This will
automatically adjust the Fine Tuning range
for all the other channels,

channels, set the Channel Selector to the This completes the VHF tuner alignment,

TUNER FREQUENCY CHART

U.,S. TELEVISION CHANNEL FREQUENCIES

CENTER

PIX SOUND

CHANNEL BAND FREQ. MC, CARRIER CARRIER
3

54-60 57
60-66 63
66-72 69
76-82 79
82-88 85
174-180 177
180-186 183
186-192 189
192-198 195
198-204 201
204-210 207
210-216 213
656-662 659

55.25 59.75
61,25 65.75
67.25 71,75
77.25 81,75
83.25 87.75
175,25 179,25
181,25 185,75
187,25 191,75
193.25 197,75
199,25 203,75
205,25 209,75
211,25 215,75
657.25 661,75

UHF TUNER ALIGNMENT ( ) Connect the direct oscilloscope probe to

NOTE: The complete VHF tuner and IF strip
must be aligned properly before aligning the

TP1 through a 10 KQ resistor, See Figure
4.2,

UHF tuner. ( ) Turn the VHF Channel Selector to the UHF

position, Tune the UHF dial to channel 50,

( ) Connect a UHF sweep generator to the UHF ( ) Tune the sweep generator to a center fre-

antenna terminals through the matching pad
used in the VHF alignment procedure, See
Figure 4-1 on Page 119,

( ) Connect a jumper wire from the IF AGC to
ground (from the point marked G to the
center post of socket V201 on the IF circuit

quency of 698 mec, with a sweep width of
approximately 15 mec,

( ) Adjust coil L106 for maximum gain and

bandwidth, See Figure 4-10 on Page 127,

board, See Figure 4-2 on Page 121, This completes the alignment procedure,



REPLACEMENT PARTS LIST

This list covers replacement parts for the
preassembled units supplied with your TV

Set,
IF CIRCUIT BOARD ASSEMBLY (#100-685)
PART DESCRIPTION PART DESCRIPTION
No, No.,
RESISTORS CAPACITORS
20-130 12 puf mica
All resistors are 1/2 watt unless specified 20-97 50 ppuf mica
otherwise, 20-103 150 p uf mica
20-120 220 puf mica
1-41 10 © (brown-black-black) 20-107 680 puf mica
1-83 56 Q (green-blue-black) 21-33 3.3 puf disc
1-2 68 2 (blue-gray-black) 21-178 5 puf disc
1-3 100 @ (brown-black-brown) 21-96 85 puf disc
1-66 150 Q (brown-green-brown) 21-24 800 uuf disc
1-42 270 Q (red-violet-brown) 21-14 .001 ufd disc
1-4 330 Q (orange-orange-brown) 21-27 ,005 ufd disc
1-119 560 Q (green-blue-brown) 21-16 .01 ufd disc
1-14 3300 Q (orange-orange-red) 21-31 .02 ufd disc
1-16 4700 Q (yellow-violet-red) 21-48 .05 ufd disc
1-18 5600 Q (green-blue-red) 28-4 1,5 ppuf tubular
1-73 8200 © (gray-red-red) 21-29 4,7 puf tubular
1-22 22 KQ (red-red-orange) 27-28 .1 ufd resin
1-47 56 K2 (green-blue-orange)
1-60 68 K2 (blue-gray-orange) COILS-CHOKES-TRANSFORMERS
1-26 100 K9 (brown-black-yellow) 40-583 10 ph peaking coil
1-27 150 KQ (brown-green-yellow) 40-488 180 ph coil
1-29 220 KQ (red-red-yellow) 40-489 Sound take-off coil
1-33 470 KQ (yellow-violet-yellow) 40-490 4,5 mc sound IF coil
1-37 2.2 megohm (red-red-green) 40-491 Quadrature coil
1-22-1 1500 © 1 watt (brown-green-red) 40-576 4,5 mc sound trap coil
5-1-3 2700 © (2,7 K) 3 watt, film 40-740 Input IF transformer

HEATHIXIT®
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PART
No.

DESCRIPTION

Coils-Chokes- Transformers (cont'd.)

PART
No.

DESCRIPTION

Tubes-Sockets-Shields (cont'd.)

206-206 9-pin tube shield
206-207 Small coil shield
206-205 Large coil shield
434-129 7-pin tube socket
434-130 9-pin tube socket
434-132 7-pin tube socket with shield

MISCELLANEOUS

10-155 750 © control

10-180 15 KQ control

56-20 1N295 crystal diode

134-127 IF input cable with phono plug
85-146-3 IF circuit board

HORIZONTAL OUTPUT ASSEMBLY (#100-580)

40-741 1st IF transformer
40-742 2nd IF transformer
40-743 47,25 mc trap coil
45.35 1,7 1h choke
45-57 10 ph choke
52-T74 3rd IF transformer and 41,25 mc
trap

TUBES-SOCKETS-SHIELDS
411-96 6AWS tube
411-160 6EJ7 tube
411-169 6GMS6 tube
411-222 6HZ6 tube
411-188 6JH6 tube
206-77 7-pin tube shield
PART DESCRIPTION

No,
RESISTORS

All resistors are 1/2 watt unless specified other-
wise,

47 Q (yellow-violet-black)
100 © (brown-black-brown)
1000 © (brown-black-red)
4 2200 ©Q (red-red-red)
6 100 K (brown-black-yellow)
5 1 megohm (brown-black-green)
4-1 1 megohm 1 watt (brown-black-
green)
1.5 megohm 1 watt (brown-green-
green)
-40 10 megohm (brown-black-blue)
2% 2,7 © 2 watt (red-violet-gold)
2-2 4,7 megohm 2 watt (yellow-violet-
green)
-7 13 K@ 7 watt, film
2-2 66 megohm 6 KV

*NOTE: These resistors are 2 watt wire-wound
resistors, but are the same size as 1 watt com-
position resistors,

PART DESCRIPTION
No.
CAPACITORS
21-106 22 ppf 1 KV disc
21-49 68 nuf 4 KV disc
21-107 130 puf 6 KV disc
21-11 150 puf disc
21-108 180 puf 1 KV disc
21-120 500 puf 3 KV disc
21-16 .01 ufd disc
21-117 .01 ufd 1,4 KV disc with spark gap
23-102 .0022 pfd tubular
23-45 .047 ufd tubular
23-11 .1 pfd tubular
23-99 .12 ufd tubular
23-48 .15 ufd tubular
27-28 .1 ufd resin

COILS-CHOKE-TRANSFORMER

40-580 Horizontal efficiency coil
40-735 Focus coil

45-42 8.5 1h choke

51-131 Horizontal output transformer
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PART DESCRIPTION PART DESCRIPTION

No, No.
TUBES-SOCKETS MISCELLANEOUS
411-65 1V2 tube 57-27 750 ma silicon diode, 500 V PIV
411-189 3A3 tube 75-62 High voltage socket insulator
411-190 6BK4B tube 260-40 HV rectifier plate cap and lead
411-191 6DW4/6CL3 tube 260-46 HV regulator plate cap and lead
411-192 6JEBA tube 432-49 2nd anode connector and lead
434-39 Octal tube socket assembly

434-144 9-pin novar tube socket
434-155 9-pin miniature tube socket

VHF TUNER (#110-42)

PART DESCRIPTION PART DESCRIPTION
No. No,

NOTE: Refer to Figure 4-11 below for replac- 246-63 Channel 5 tuning strip
ing the converter strip and tuning strips in the 246-64 Channel 6 tuning strip

VHF tuner, 246-65 Channel 7 tuning strip
246-66 Channel 8 tuning strip
411-226 6GJT 246-67 Channel 9 tuning strip
411-220 6HAS tube 246-68 Channel 10 tuning strip
246-59 Channel 1 UHF converter strip 246-69 Channel 11 tuning strip
246-60 Channel 2 tuning strip 246-170 Channel 12 tuning strip
246-61 Channel 3 tuning strip 246-1T1 Channel 13 tuning strip
246-62 Channel 4 tuning strip 246-517 Antenna balun assembly

&)
PUSH ON END OF TUNING STRIP, %’W
SCREWDRIVER THEN LIFT UP TO REMOVE STRIP. INSERT TUNING STRIP IN HOLE.
: PUSH END AGAINST SPRING. THEN
SNAP IN PLACE.

TUNING STRIP

TUNING STRIP

VHF TUNER
WITH COVER REMOVED

REMOVE TUNING STRIP REINSTALL TUNING STRIP

Figure 4-11
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MISCELLANEOUS

PART DESCRIPTION
No,

NOTE: Refer to Figure 4-12 for replacing a
pole piece magnet in a pole piece assembly,

POLE PIECE

— ASSEMBLY

474-13 Pole piece magnet

BROKEN @
POLE PIECE
POLE PIECE MAGNET
MAGNET

Figure 4-12



SPECIFICATIONS

PiCtureSizeciococolo ® e 0 0 0 00 0

Deflection, + + vvvseeveoooseess
Focus, o o s o s ¢vececuansccoosns
Convergence, + + « v eveeesecocss
Antenna Input Impedance, ¢ o « o o o o o «

TuningRangeo ® & 0 0 0 0 0 00 0 0 0 0 80 0

Picture IF Carrier, ¢ v o v oo oo esas
Sound TE Carrier, ¢ . e ceceaasse
Color IF Subcarrier, s ¢ e s o s o s 6 e o s
Sound IF Frequency. « s seee s o oo e
Video IF BandpassS, « o c s s s s e 0 s 00

Tube Complement, « o e vavoeeeess

HEATHXIT"

295 square inches,

Magnetic, 90 degrees,
Electrostatic,

Magnetic,

300 © balanced or 75  unbalanced,

VHF TV channels 2 through 13,
UHF TV channels 14 through 83,

45,75 megacycles,
41,25 megacycles,
42,17 megacycles,
4,5 megacycles,
3.58 megacycles,

6HA5 - RF amplifier,

6GJ7 - Oscillator and mixer,

6JH6 - 1st IF amplifier,

6GM6 - 2nd IF amplifier,

6EJ7 - 3rd IF amplifier,

6GH8 - Video cathode follower and color am-
plifier,

12HG" - Video output,

6AWS8 - Sound and sync amplifier,

6HZ6 - Sound detector,

6GW8 - Cathode follower and sound output,

6HS8 ~ Sync and AGC.

6GF7 - Vertical oscillator and vertical output,

6FQT7 - Horizontal oscillator,

6JE6A - Horizontal output,

6DW4/6CL3 - Damper,

133
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'I‘l.lbe Complement (cont'd.). * o o 0 0 o 6 ¢ 0 ¢ 8 8 0

Diodes And Transistor. o 0 2000 0 0 & 0 0 0 0 0 0 0 o0

Sound Cathode FollOWers « o ¢ coo o 0 0 0 o o

AudiOOUtplIt. @ 0 0 0 00 0 0 0 0 00 0 0 0090000

Power Requirements, « v « s eoevoecevoosss

Netweighttoco.oocoto..co.ooootttt

Accessory Cabinet (Model GRA-295-1), « o o « «

| e BT ATEIXIT |
—— —

6BK4B - High voltage regulator,
3A3 - High voltage rectifier,
1V2 - Focus rectifier,
6GH8 - Bandpass amplifier and color killer,
6JU8 - Color killer detector and ACC andphase
detector,
6GHS8 - 3,58 megacycle oscillator andreactance
tube,
6EW6 - Burst Amplifier,
6HZ6 - X demodulator,
6HZ6 - Z demodulator,
6GU7 - R-Y and G-Y amplifier,
6GU7 - B-Y amplifier and blanker,
25AP22A/25XP22 - Rectangular color picture
tube,
1 - 1N82AG diode: UHF mixer,
3 - 1N295 crystal diode: video detector, sound
and sync detector, dot generator,
5 - Silicon diodes: pincushion correction, low
voltage B+, boosted boost B+,
1 - Four-section selenium diode: convergence,
1 - Dual selenium diode: horizontal AFC,
1 - Transistor: UHF oscillator,

Output impedance - 3000 2,

Frequency response - x1 db, 50-15000 cps,
Harmonic distortion - less than 1%.

Output voltage - 2 volts,

Output impedance - 8 Q,

Output power - 2 watts,

Frequency response - +3db, 50-10,000 cps,
Harmonic distortion - less than 3%.

110 to 130 volts AC, 60 cps, 330 watts,
115 1bs,

Walnut-finished cabinet for housing the TV Set;
overall cabinet size, with TV Set installed -
34-1/2" wide x 31'" high x 22'" deep.

The Heath Company reservesthe right todiscon-
tinue instruments and to change specifications at
any time without incurring any obligation to

incorporate new features in instruments pre-
viously sold,

i



COLOR TV THEORY

While it is not necessary to understand color
television theory to successfully build the Heath-
kit Color TV Set, a basic knowledge of the
functions of the various sections is invaluable
for future care, These fundamentals can also
add to your enjoyment of the completed TV Set,

This section of the Manual is designed to take you
as deeply into circuit operation as you wish to go,
It starts with the basic functions of television,

and then advances to the more unique color TV
circuitry, A detailed technical Circuit Descrip-
tion of this TV Set is also given on Pages 151
through 170 of this Manual,

If you wish to continue your study of the subjects
discussed in this Manual, we recommend that
you contact local educational institutions for
their recommendations; they can recommend
books or courses which are available locally,

BASIC TELEVISION FUNCTIONS

The picture that you see on a black and white
television set is caused by a moving electron
beam striking a phosphor coated screen inside
the picture tube, Color TV operates on the
same principle, except there are three elec-
tron beams in the tube, and phosphor dots of
the three basic colors: red, blue, and green,
Black and white television, therefore, is the
foundation on which color TV is built, For this
reason, the fundamental principles of black and
white television will be explained first,

The black and white television picture is made up
of very small dark and lighted areas, Note that
the photograph at the left in Figure 5-1 appears
to be shades of gray as well as black and white,
Actually, it too is an arrangement of small black
and white areas, as the enlargement on the
right shows,

A complete picture is assembled on the picture
tube by ""scanning' the phosphor screen with the
electron beam, The process of scanning is sim-
ilar to the way that you are reading this page,

HEATHXIT®

Figure S-1s

135



Page 136

Your eyes read one line from left to right, then

drop down one line and move again from left to
* ght, An electron beam inside the black and

1ite picture tube scans the screen in a similar

anner to form a black and white picture, It

oves across the entire screen many times in
1/30 of a second; a speed that is faster than the
human eye can detect, This beam causes a white
glow when it hits the phosphor coating onthe in-
side of the screen; when the beam is inter-
rupted, dark areas are produced on the screen,

The complete TV picture is made up of 525 indi-
vidually scanred horizontal lines; but for pur-
poses of illustration, Figure 5-2 uses only six
scans to cover the screen, Note that whenthe dark
and light areas of the six scanned lines are
stacked on top of each other, the letter H is
formed on the TV picture tube,

The objectives of a black and white television
receiver may be set forth as follows, See Fig-

— F igure 5-3

ANTENNA

5. SOUND
CIRCUITS

1. RECEIVER CIRCUITS

PICTURE
TUBE

4. BEAM CONTROLLING
CIRCUITS

2. AND 3.

SCANNING
CIRCUITS

] <
E=3%

6. POWER
CIRCUITS

To provide sound for the picture (sound
circuits),
To convert ordinary household power to
usable types of power in the TV set (power
circuits),

ure 5-3,
These six functions are shown graphically inthe

1. To select only one channel's signal from  block diagrams in Figure 5-3, By expanding this
the air and strengthen it (receiver circuits). block diagram in Figures 5-4, 5-5, 5-6, 5-7,
2. To scan or "sweep' the screenhorizontally 5-8, and 5-9, the individual stages or sections
with an electron beam (horizontal scanning are shown, The function of each group of blocks
circuits). in each Figure is listed, along with the visual
3. To deflect the electron beam vertically, effect on the screen, The "V-numbers" are the
This fills inthe screentoform arectangular tube designations, and the "Q-number" is the
pattern called a ''raster' (vertical scanning transistor designation, so that if you wish, you
circuits). may correlate the block diagrams with corres-
4, To turn the beam on and off to create the  ponding parts of the complete electronic Sche-

black and white areas which form a pic-
ture on the raster (beam controlling cir-
cuits).

matic (fold-out from Page 175) and the complete
Block Diagram (fold-out from Page 150) for this
Color TV Set,

BEAM ON - SCREEN IS LIGHTED
BEAM OFF - SCREEN IS DARK

[ &1
@ FOURTH SCAN

@ FIFTH SCAN

d [ B
@ SIXTH SCAN

ENDS

IL 1
®

FIRST SCAN SECOND SCAN THIRD SCAN

STARTS

O) ®

AN “ON-OFF " SIGNAL

3
IN SEQUENCE i

SCREEN SCANNED SiX
TIMES WITH THIS SEQUENCE

=
]

% F igul‘e 5-2

3 L
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RECEIVER CIRCUITS

e |

A, Selects one channel's signal,

B. Converts the signal to the
proper frequency for the (IF)
intermediate frequency amplifiers,

Y

C. Amplifies the signal,

S

E———

— F igure 5-4

UHF TUNER

{ond mixer
diode D1)

VHF TUNER
V101
Vv102A
vi028

SCANNING CIRCUIT-HORIZONTAL

UHF TUNER
E— [e]]

D201
SYNC

’_— DETECTOR

D1
va201 va02
VIDEO

v203
VIDEO
IF

V1024
v102B

VIDEO -
IF 1F
VHF TUNER
» V101

SOUND AND
SYNC AMP

o

V301
AGC AMP
AND SYNC

SEPARATOR

DEFLECTION
YOKE

V701
HORIZONTAL
oUTPUT

V303
HORIZONTAL
OSCILLATOR

scanning lines (horizontal sweep voltage).
Generates the horizontal sweep voltage,
Amplifies the horizontal sweep voltage,

UO.UJ >

beam to sweep across the phosphor screen,
e [ igure 5.5

=

.

ONE HORIZONTAL SCANNING LINE

Separates and amplifies the synchronization pulse used for proper timing of the horizontal

Causes the electron beam to bend side-ways inside the picture tube, This causes the
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SCANNING CIRCUIT-VERTICAL ~ —— —
SOUND AND SYNC
SYNC AMP DETECTOR | [ e
UHF TUNER - —
ot E L s —
ai V201 V202 V203 P et
[ viDEO |— vIDEO [T#]  VIDEO
{ VHF TUNER * ¥ F
| VIO
V1024
V1028
v3o1 V024 v3028
AGC AMP VERTICAL DEFLECTION
VERTICAL YOKE
AND SYNC OUTPUT
SEPARATOR oaCILLAToR AMPLIFIER
A. Generates the vertical deflection voltage,
) = B. Amplifies the vertical deflection voltage,
N STFoNT TR C. Bends the beam up and down inside the
OSCILLATOR ouTPUT picture tube,

Each horizontal scanning line (solid line) is moved down from the previous line by the vertical
deflection voltage (shown by the dotted lines),

Figure 5-6
BEAM CONTROLLING CIRCUITS o
1 SYNC
DETECTOR
{ UHF TUNER
Qi
1
° V201 va02 v203
VIDEO VIDEO VIDEO
VHF TUNER IF IF IF
V101
V1024
v1028
V204A
SOUND AND
SYNC AMP
V301 V3024 V3028 —
AGC AMP | of rprical OUTPUT DEFLECTION
AND SYNC OSCILLATOR VERTICAL YOKE [
SEPARATOR AMPLIFIER
 EEE— —_
—
4 —
— fr—
—giiey: g
V303 V70t —i
HORIZONTAL HORIZONTAL, —
OSCILLATOR OUTPUT

A, Detects the picture signal,
B, Together, these stages delay the black-and-white signal so the color signals can get to the

picture tube at the same time,
C. Turns the beam on and off to create the black and white areas, which form a picture,
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e ———emen Figure 5-8

SOUND CIRCUITS CATHODE HIGH FIDELITY
FOLLOWER OUTPUT
OUTPUT
v204B V205
SOUND SOUND
IF DETECTOR —y e 0i
SOUND Trans:
OUTPUT FORMER
0201 SPEAKER
—  SYNC
DETECTOR
V UHF TUNER
—» ai
D1 |
V201 V202 v203 D202 V4018 o v402
| VIDEO |—s VIDEO |- VIDEO [——#{ VIDEO CI:I‘I"EngE . LE'LI;Y VIDEO ‘
Y VHF TUNER IF IF } IF DETECTOR FOLLOWER N ouTPuT \ /
V101 /
™ vioea /
V1028 ——J |
|
, n
—
L |
V301 v302a V3028 —I DEFLECTION
AGC AMP VERTICAL
AND SYNC [ ™| VERTICAL 1 oyrpyr YOKE
SEPARATOR OSCILLATOR AMPLIFIER) ﬂ
I
V303 V101
HORIZONTAL HORIZONTAL
OSCILLATOR oUTPUT ﬂ
A, Amplifies the sound information,
B. Detects the sound signal,
C. Increases audio power,
D, Drives the speaker to audibly reproduce the sound,
E. Provides proper audio output for hi-fi systems,
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POWER CIRCUITS

V3044

DETECTOR

CATHODE | HIGH FIDELITY
FOLLOWER OUTPUT
V2044 V2048 V205 OUTEU,
—— SOUND SOUND [—w{ sounD
! AND SYNC IF DETECTOR V3048 T4
OUTPUT
T ;OUPND ™ TRANS
D201 uTPuUT FORMER
SPEAKER
— sYne

{ UHF TUNER
. Q1

D1
v201 v202 l va03
[ VIDEO VIDEO VIDEO
VHF TUNER IF \F o
viot 'y
vioaa |

V1028

~r

! |

D202 V4018 V402
DELAY
VIDEO MIDEC e vioEO ]
. CATHODE LINE AT
DETECTO! EolTOWER uTPUT

V301 V3024 vioes |
AGC aMP | | VERTICAL

AND SYNC OUTPUT YOKE
SEPARATOR OSCILLATOR AMPLIFIER
T

DEFLECTION

l —J
V303 V701

HORIZONTAL HORIZONTAL |-
OSCILLATOR OUTPUT

Low
— VOLTAGE
— POWER
SUPPLY

V702
DAMPER

V704
HIGH
VOLTAGE
RECTIFIER

—e— Figure 5-9 e———

1

A, Uses a transformer to change ordinary
household power into higher and lower
voltages, Provides low AC voltages to the
filaments of the tubes, Changes the higher
AC voltage to DC voltages to operate the
circuits in the TV Set,

B. Develops the high voltage for the picture
tube,

C. Keeps undesirable vertical lines from the
screen, and provides higher voltage for the
sweep circuits,

COLOR BEAMS

Photographs may be printed in color, as well
as black and white, Looking at the Sunday comic
strips with a magnifying glass will demonstrate
how a few colors in the form of organized dots
can be blended to look like many colors, Simi-
larly, the picture on a color TV screen is made
up of an organization of color dots,

All colors shown on the picture tube screen are
combinations, or blends, of the red, blue, and
green dots that light up on the screen, Black
is obtained by stopping all dots from glowing,
White is produced when all three color dots
glow in the right proportion,

Separate electron beams are used to light the
blue, red, and green dots, Each of these three
beams control only one color of dots, To show
blue on the screen, the red andgreenbeams are
turned off, therefore only the blue dots will glow,
See Figure 5-10A (fold-out from Page 82).
These are examples that show how the three
primary colors, red, blue, and green can be
blended to obtain other colors,

A device called a shadow mask is built into the
picture tube toallow only one group of dots (triad)
to glow at one instant of scanning, The three
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PHOSPHOR DOT SCREEN
ON PICTURE TUBE

SHADOW MASK

O
e 6 50%
2\ rg;? ) F

BLUE BEAM

GREEN BEAM
CONVERGENCE
RED BEAM POINT

——eee————a—e—— Figure 5-10B

beams scan the screen together just like the
single beam scans the screen of a black and
white TV, See Figure 5-10B.

For demonstration purposes, the color dots have
been considered to be either on or off, but
actually the intensity with which each dot glows
can be varied by varying the strength of the
electron beam,

The objectives and circuits that a color TV
receiver has, in addition to the black and white
receiver, may be listed as follows:

1, To receive the color signals and separate
them,

2, To use the three color signals to operate
each color's beam independently,

3. To determine the proper intensity of each
beam so the proper blend of colors will
occur in each triad of dots,

4, To turn off the color circuits when there is
a black and white broadcast,

5. To cause the electron beams to always hit
the right dots on the screen,

These five functions are shown graphically in
the block diagrams in the following Figures,
Objectives 1 and 2 are shown in Figure 5-11;
objectives 3, 4, and 5 are shown in Figures
5-12, 5-13, and 5-14, respectively,

CIRCUITS TO TURN BEAMS ON AND OFF

D202

ALL CIRCUITS AS

- — — — SHOWN IN EARLIER
BLOCK DIAGRAMS

-~ e —— o —— MN‘W

va0ie V402 |
VIDEO > DELAY
CATHODE LINE ™ VvIDEO J

FOLLOWER OUmRUR

0

VIDEO
DETECTOR

/NI
oz

”//COLOR

AMPLIFIER

Passes only color information,

Uo.w»

green,

/// V403A
/BANDPASS
'AMPLIFIER

Figure 5-11
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//R-Y

AMPLIFIER

// V406

RED

DEMOD-
ULATOR

oy
VALY

AMPLIFIER

/ves /)
R
// DEMOD -/
ULATOR

5///8#/
AMPLIFIER

| 4

Amplifies the signal containing color information,

Separates the information into two color signals,
. Combines the two color signals to obtain the three primary color signals: red, blue, and
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CIRCUITS TO DETERMINE THE PROPER
AMOUNT OF EACH COLOR

7 va01a 77 V403A V406 V4104
COLOR/1—» BANDPASS Tb veXon % /R le-reD
AMP R
AMPLIFIER J LIFIE ; OO0 AMPLIFIER
|
At/ | v405 V4108
/777, / f
/,BURST o 45! G-Y - GREEN
/AMPLIFIER DEMOD | AMPLIFIER
: ULATOR I
A A

,, V408A

4/, 3.58 MC
OSCILLATOR

7/ PHASE /)
DETECTOR

|
V405A
8 Y > BLUE

AMPLIFIER

[ 7/, N 4088
LI 77777

= —# REACTANCE

TUBE

A, Amplifies the 3,58 mec "burst" signal that is transmitted by the TV station, This signal is
used as a reference for the demodulators to determine the intensity of each beam, The
beam intensity, in turn, determines the proper amount of each color,

B. Compares theoutput frequency of the 3,58 mc reference signal oscillator with the burst
frequency, and generates a correction voltage based on the comparison,

C. Reacts to correct the 3,58 mc oscillator and make it the same frequency as the burst
signal,

D, Creates a continuous 3,58 mc reference voltage; provides the reference to the demod-
ulators to obtain correct color signals,

—_—— Figure 5-.12
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FROM VIDEOQ
DETECTOR

HOW THE COLOR CIRCUITS ARE TURNED OFF
FOR BLACK AND WHITE BROADCASTS

/406 7
7 ////,’x V/ ,/Y‘”OA 7
....... HiteXidy ARY RED
AMPLIFIER // ULATOR A
V405 7/ 7
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/DETECTOR S ey e
*AUTOMATIC COLOR CONTROL., =4 1
T 77
e REACJ'Q;;: /zgz:'AZ//
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amplifier on black and white broadcasts,
. Stops the beams temporarily while the beams go back to start the sweep again,
. Controls the strength of color signals based on the strength of the burst,

e e Figure 5-13

A, Determines when there is no color (no burst signal is present).

B. Provides voltage to disable color circuitry,

C. Voltage from color killer stops stray color signals from passing through the bandpass
D

E
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CIRCUITS THAT CAUSE THE ELECTRON
BEAMS TO ALWAYS HIT THE RIGHT DOTS
V4GIA V403 77 AL
FROM VIDEO 2ty Z BAND 7/ M7 A% Z
DETECTOR — ) Ahldgl?ﬁl-fg?E/h" 7/PASS 5’D/€M00 74 % REO
— P AMPLIFIER ULATOR
]
—
N
BURST 6877
Y AMPLIFIER “AMPLIFIER ‘
) doon yats  vacea vaosa
7 KILLER’ 7 PHASE 7/}~ ——1/3.58 MC 7,8-Y
AND ACC’ DETECTOR OSCILLATOR AMPLIFIER
DETECTOR 70 / | BLUE
3 NJ
~ vaomn ot
REA'S(,T';E'N%E  ZONTAL
/ BLANKING
V701
HORIZONTAL
OUTPUT
A, Develops voltages to correctly aim the electron beams in the picture tube, The picture
tube uses these voltages to compensate for the curvature of the screen,

THE COLOR SIGNAL

The color signal is sent over the same channel
as the black and white signal, The black and white
or '"luminance' signal is used to illuminate
the screen, and the color signal is usedto color
the picture, The luminance signal, which is ap-
plied to the cathodes of the picture tube, furnishes
a controlling voltage to all three beams simul-
taneously, The color signal, which is applied to
the control grids of the picture tube, stops all
but the desired color beams, See Figure 5-15,

The absence of a blocking color signal allows
a black and white picture to be shown, since the
controlling voltages for all three beams are pro-
vided (in the proper proportions) by the lumi-
nance signal, In other words, with no color
signal voltage applied to them, the grids cannot
stop the beams, thus the beams will be con-
trolled by the luminance signal only, making a

black and white picture, Black and white TV
sets use only the luminance signal which is the
sum of the brightness contained in all three
color signals, The color broadcasting system is
therefore compatible with either black and
white or color TV sets,

NECK OF PICTURE TUBE

LUMINANCE
SIGNAL \

COLOR SIGNALS

— Figure 5-15
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The luminance signal is often called the "Y"
signal, This Y signal causes three beams of
properly proportioned strength to be formed,
The color signal must only pass or stop these
beams, but must not add to them, Therefore, the
color signal is only the pure color information
without the Y, or luminance signal, This is ex-
pressed as: "R-Y" (R minus Y) for the red
signal less the luminance signal, as "B-Y"
(B minus Y) for the blue signal less the
luminance signal, and as "G-Y" (G minus Y)
for the green signal less the luminance signal,

With no controlling sighals on the cathodes or
grids of the picture tube, there will be a raster
on the screen, Each beam will be at a moderate
level, The "Y' voltages either add to or detract
from the beam's intensity, and the color signals
stop the unwanted color beams,

Blanking, or '"darkening," pulses are applied
to the picture tube so retrace lines are not
visible when the beams return across the
screen to start a new scanning line. The syn-
chronization (""'Sync') pulses that start each
scanning line at exactly the right time, are
transmitted during this darkened period, The
signals that form the letter H in Figure 5-2 for
a black and white broadcast, will resemble
those at the cathodes in Figure 5-16 for a
color broadcast, except that the blanking and
sync pulses have been added,

Even if the luminance signal at the cathode
tries to brighten the picture, the color signals
at the control grids can stop the electron
beams, Figure 5-16 shows the color signals
that put color in the "H",

SYNC PULSE
BLANK PULSE

FORMING A BLACK AND WHITE "H" PATTERN

SCREEN SCANNEDONLY SiX
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FOR FIRST THREE ARE SHOWN
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v/ i b
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® ®
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DEMODULATION

The demodulators separate the color informa-
tion into two signals: red and blue, They may
be looked upon as switches, as they are shown
in the simplified block diagram in Figure 5-17A,
The X demodulator is switched "on" only during
the time that the red (or R-Y) information is
present in the combined color signal, Simi-
larly, the blue demodulator is switched '"on"
only during the time the blue (or B-Y) infor-
mation is present, In the actual circuit, there
is no switch; the tubes are switched "on' and
"off" by the reference signal,

OFF
OO RED
b "
DEMOD
ON
COMBINED 3.58 MC
— COLOR REFERENCE
SIGNAL SIGNAL

ON

OFF

Figure 5-17A

For a more technical analysis, it is necessary
to associate time with this switching or ""phase
demodulation' process, Time, with respect to
the 3,58 mc reference signal, is measured in
phase degrees, One complete cycle of the ref-
erence signal is 360 degrees; when the waveform
repeats itself, it starts at 0 degrees again,

The color signal that is recreated in the
receiver is a result of the information the
transmitter sends out, This transmitted infor-
mation is a combination of the R-Yand B-Y sig-
nals, The two signals are combined in such a
way that they can be separated by taking a
sample of the color signal at 0 and 90 degrees,
A wave built on samples taken at 0 degrees is
the R-Y color signal, and a wave built on samples
taken at 90 degrees is the B-Y color signal,
Figure 5-17B shows the sampling process graph-
ically,

Figure 5-18 is a schematic-type drawing that
shows how the sampling is accomplished elec-

tronically, The tubes will conduct only on the
peaks of the reference signal, Since the ref-
erence wave is shifted by 90 degrees before it
is applied to the Z demodulator, the X demod-
ulator and Z demodulator tubes conduct at 0
degrees and 90 degrees, respectively, NOTE: A
90 degree phase shift of the X and Z demodu-
lators is used in this description to simplify the
explanation of demodulator operation, In actual
use, the X and Z demodulators are about 60 de-
grees apart to satisfy the overall color balance
of the receiver,

The color signal is applied to the control grid
of each tube, The strength of the color signal
at the time of the sample determines the output
signal from that stage, Detection in either tube,
can occur only during its sampling period,
since current is allowed to flow through it
during that time,

Even when there is no color signal, a certain
amount of current will flow due to the positive
portion of the reference signal, The color signal
varies the output above or below this level, In
the actual circuit, the two tubes are V406 and

TIME ———

o° 360°.0° 360°._0°
1 Nsoe /1 \goe j'\ VAR
: :\/ \ :\/
1 |
1
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V405 and the phase shifting network is made up
of L408, C454 and R463,

A crystal-controlled oscillator is used to main-
tain the reference frequency between color
bursts, The burst is only transmitted for a short
time between the scanning lines, It is trans-
mitted right after the horizontal sync pulse,
The beams are all turned off at that time so
there is no effect on the screen, It is often
said that the color burst is on the '"back
porch" of the horizontal blanking pulse, See
Figure 5-19,

To insure that the internal oscillator is in
phase, or correctly timed, with the 3,58 mc
color burst from the station, a phase detector
and reactance tube are used, A little of the
oscillator's output is fed back to the phase
detector, It compares the oscillator's output
with the reference color burst, and any phase
difference between them results in either a
positive or negative correction voltage, This
correction voltage is fed back totheoscillator's
reactance tube, which in turn corrects the
oscillator phase, In this way, a high degree of
oscillator stability is maintained,

Figure 5-18
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TO CATHODE OF
PICTURE TUBE

Y = 10 VOLTS

TO RED AMPLIFIER AND
PICTURE TUBE

RED =0 VOL TS

.

-51% G-Y

~ . TO GREEN AMPLIFIER AND
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Figure 5-20

-19%*
GREEN = 0 VOLTS
TO BLUE AMPLIFIER AND
B-y PICTURE TUBE
BLUE =0 VOLTS
RECEIVER

* NOTE: THESE NUMBERS ARE ROUNDED OFF

OBTAINING THE G-Y SIGNAL FROM
THE B-Y AND R-Y SIGNALS

To show how the R-Y and B-Y signalsare com-
bined to make the G-Y signal, it will be neces-
sary to show the composition of both signals,
The left portion of Figure 5-20 represents the
transmitter, NOTE: Numeric values are given
to the various voltages in Figure 5-20 for de-
monstration purposes only, They do not neces-
sarily represent typical voltages,

A,

B.

To produce white, the camera lenses at the
transmitter each see maximum color and
their output is 10 volts,

The matrix takes 30% of the red lens cir-
cuitry's output, 59% of the green's, and11%
of the blue's and combines them to make the
Y signal, In this example: Y =3+ 5,9 +1,1 =
10 V, Colors mixed in these proportions
appear ''white' to the human eye,

R-Y is generated by subtracting the Y sig-
nal voltage from the Red lens circuitry's
output voltage; in this example R-Y =
10-10 = 0 V, Similarly, B-Y is generated

by taking the Y signal from the Blue lens
voltage., Example: B-Y = 10-10 = 0, NOTE:
G-Y is not transmitted,

Represents the components of the broad-
cast containing color (R-Y and B-Y) and
luminance (Y) elements,

Represents the received signal components
after they are separated into color and
luminance components,

R-Y and B-Y signals are separated by their
demodulators,

This section of the circuit takes 51% of
R-Y signal and 19% of the B-Y signal, The
output wave is inverted which is shown by
a minus sign, Since the R-Y signal voltage
is 0 volts, 51% of it is still 0, and 19% of
the 0, B-Y voltage is also 0 volts, There-
fore, adding the two derived voltages still
equals 0 for the G-Y signal voltage,

With no color signal voltage on the grids
of the picture tube, the "Y' potential on
the cathode will cause white to be shown,
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Figure 5-21 shows how the G-Y signal is devel-
oped to produce a green color, and Figure 5-22
shows how the R-Y signal is developed to pro-

duce a red color, using the same process as
described for white, except with different values
of voltage, The B-Y signal is developed in a
similar manner to produce a blue color,

M
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The objective is to produce the same proportion of voltage at the picture tube gun that is on
the camera lens, Blue and green are stopped,

S ——— igure 5.22
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CIRCUIT DESCRIPTION

Refer to the Schematic Diagram (fold-out from
Page 175) as well as to the BlockDiagram (Fig-
ure 6-1, fold-out from Page 150) while reading
this Description, The circuit part numbers (R1,
C101, L201, etc,) for all resistors, capacitors,
coils, and transformers have been put into the
following groups, This grouping will make
specific circuit parts easier to locate, both
on the TV chassis and Schematic,

0 to 99 Parts in UHF tuner.
100 to 199 Parts in VHF tuner,
200 to 299 Parts on IF circuit board,
300 to 399 Parts on sound-sync circuit board,
400 to 499 Parts on color circuit board,

500 to 599 Parts on convergence circuitboard,
600 to 699 Parts in low voltage power supply
(mounted on the chassis),

700 to 799 Parts onhorizontal output assembly,

800 to 899 Parts mounted on the chassis,

UHF TUNER

For shielding purposes, the UHF tuner is divided
into three compartments; the RF compartment,
the mixer compartment, and the oscillator com-
partment, These compartments, which are shown
by the ground (dotted) lines on the Schematic,
prevent undesirable feedback,

The input TV signal from the UHF antenna is
coupled from coil L1 to the input tuned circuit,
which consists of coil L2 and capacitor C1 (one
section of the tuning capacitor). This circuit
tunes in the desired UHF channel signal and
rejects all others, The signal is then coupled
to coil L3 in the mixer compartment,

HEATHXKIT®

In the oscillator compartment, capacitor C4 (a
section of the tuning capacitor) tunes transistor
oscillator Q1 to oscillate 45,75 mc (mega-
cycles) above the video carrier frequency (41,25
mc above the sound carrier frequency).Coil L6,
a single loop of wire, then couples the oscillator
signal to the mixer compartment,

In the mixer compartment, capacitor C2 (a sec-
tion of the tuning capacitor) is tuned with coil L3
to the frequency of the desired input signal,
Coil L4 then picks up this signal and feeds it
to diode D1, The incoming frequency and the
oscillator frequency are combined in the diode
mixer, resulting in an IF difference signal
which is coupled through RF choke L5 and the
output cable to the VHF tuner,

A UHF converter strip, for the UHF position in
the VHF tuner, alters the circuits of tubes V101
and V102 so the VHF tuner operates as two addi-
tional IF amplifiers, See the Schematic of the con-
verter strip, The output signal from the UHF tun-
er is coupled to the UHF converter strip through
coil L106 of the VHF tuner, This signal is then
coupled through input coil L113 onthe converter
strip to the grid of tube V101, Here the signal
is amplified and coupled through coils L114 and
L115 to the grid of V102A, The amplified signal
from the plate of V102A is coupled through coil
L111 and capacitor C123 to the output terminal
of the VHF tuner, Oscillator stage V102B in the
VHF tuner is disabled when the VHF tuner is
set to the UHF position,

151
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VHF TUNER

The signal received from the antenna is changed
from a balanced to an unbalanced signal by the
input ""balun" coil, L101, From L101, the signal
passes through a high-pass filter that attenuates
all frequencies below channel 2, This filter con-
sists of L.102, L103, L104, and capacitors A, B,
C, and D of P,E.C, (printed electronic circuit)
101,

From the high-passfilter, the input signal passes
through feedthrough capacitor C105 and antenna
coil L107 to the grid of RF amplifier tube V101,
Neutralizing capacitor C109 balances the feed-
back voltage to V101,

A set of four coils for each VHF channel (mount-
ed in the rotating turret) selects the correct
channel, These four coils are antenna coil L107,
RF plate coil L108, mixer grid coil L109, and
oscillator coil L110,

The amplified signal from RF amplifier V101
is coupled through RF plate coil L108 and mixer
grid coil L109 to the grid of the mixer stage,
V102A, Capacitor C113 is the RF plate trimmer,
and capacitor C114 is the mixer grid trimmer,

Tube V102B is connected as a Colpitts oscillator
tuned to oscillate 45,75 mc above the picture
carrier frequency (41.25 mc above the sound
carrier frequency). The output signal from the
oscillator is connected through capacitor C117
to the grid of the mixer tube,

The input signal from tube V101 and the oscil-
lator signal from tube V102B beat together in
mixer stage V102A, resulting in an IF differ-
ence signal that contains the picture and sound
information, The picture IF carrier is at 45,75
mc and the sound IF carrier is at 41,25 mc,
This IF signal is then coupled through mixer
plate coil L111 and capacitor C123 to the IF
output terminal of the VHF tuner, B+ voltage,
filament voltage, AGC voltage, and the test
points are all connected to the VHF tuner through
feedthrough capacitors,

IF AND VIDEO AMPLIFIER

Figure 6-2 shows a complete television signal
for channel 2, The IF amplifiers mustbe able to
pass the complete bandwidth of this signal,
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The IF signal from the VHF tuner is connected
through a shielded cable and through capacitor
C201 to the first IF transformer, T201, An
adjacent-channel sound trap, composed of L201
and C202, along with control R201 is used to
lower the level of the sound carrier,

From the secondary of the first IF transformer,
the signal is coupled to the grid of first IF
amplifier tube V201, AGC voltage is applied to
this grid through a decoupling network consist-
ing of R202 and C204, through the 47,25 mc
trap, and through the secondary of T201.

Amplified signal from the plate of V201 is
coupled through second IF transformer T202
to the grid of second IF amplifier tube V202,
Note that the plate voltage of V201 comes from
B+ through resistors R211 and R212 and through
IF amplifier tube V202, Thus, the AGC voltage
controls the gain of both stages, V201 and V202,
The first IF stage, V201, is tuned close to the
picture IF carrier frequency and is arranged to
have slightly more gainthan V202 when less AGC
voltage is developed, This causes the IF band-
width to become narrow on weak signals, giving
greater amplification to the sync signals and the
other low frequency components of the picture
signal,

The signal from the plate of V202 is coupled
through IF transformer T203 to third IF ampli-
fier tube V203, IF signal from V203 is coupled
through detector transformer T204 to video
detector diode D202, The secondary of T204 has
a "bridged T'" sound trap made up of control
R219, coil L202, and the secondary winding of
T204, This trap is tuned to 41,25 mc, which
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severely attenuates the sound carrier before it
reaches the video detector,

The video detector demodulates the IF signal
so that the luminance (brightness) and color
picture signals are available at the output of
the detector circuit, The luminance signal from
D202 passes through a "tweet filter' consisting
of capacitors C221 and C222, and coil L204,
This filter prevents any harmonics of the IF
frequency from radiating back into the input
circuits and producing an unwanted beat fre-
quency. Coil L206 and resistor R221 form the
detector load, From the filter, the luminance
signal passes through a '"bridged T" 4.5 mc
sound carrier trap made up of R222, 1.205, and
C223, This trap further attenuates any sound sig-
nal that is in the luminance signal, The lumi-
nance signal then passes through a series
peaking network to the grid of video cathode
follower tube V401B, This series peaking net-
work is formed by R402 and L403, Tube V401B
matches the impedance of the output circuit of
the video detector to the delay line impedance,

The luminance signal from the cathode of V401B
is connected to Contrast control R410, Capacitor
C403 compensates the Contrast control so that it
presents a flat frequency response to the signal
over the Contrast control range, The amount of
luminance signal chosen with the Contrast con-
trol is then coupled through resistor R406 and
through the delay line, The delay line is made
up of a coil of wire with a specific inductance
and capacitance, This combination of induc-
tance and capacitance is placed in the signal
path to introduce a slight delay in the lumi-
nance signal, This delay is necessary, since
the color signal must go through much more
circuitry than the luminance signal before it
reaches the CRT (cathode ray tube). From the
delay line, the luminance signal is coupled
through series peaking coil L413, It is then
coupled through C404 tothe Dots-Normal switch,

Brightness control R400 varies the brightness
of the picture, This is done by varying the DC
bias on the grid of V402, which varies the B+
voltage on the plate of this tube, Since the three
cathodes of the CRT are connected to the plate
circuit of V402, their emission is affected by the
setting of the Brightness control, The DC com-
ponent of the luminance signal is coupled from the
video detector circuit to a voltage divider con-
sisting of R403, Brightness control R400, and

R460, From the Brightness control, a portion of
this DC component is coupled through the Dots-
Normal switch to the grid of video amplifier
tube V402,

The Dots-Normal switch provides a means of
switching a dot signal into the video circuit to
make convergence (picture) adjustments, The
dot generating circuit is made up of D401, NE -2,
C405, C414, C415,C416,C417, R416, R417, R418,
Vertical Dots control R420, and L405, the Hori-
zontal Dots coil, The operation of the dot gen-
erating circuit will be explained later with the
sweep circuits,

The luminance signal from the Dots-Normal
switch is connected to the grid of video ampli-
fier tube V402, Amplified luminance signal is
coupled from the plate of V402 through a series
peaking network consisting of coil L404 and
R414 to the Normal-Service switch, The Nor-
mal-Service switch disables the vertical oscil-
lator and places a set-bias on the cathodes of
the CRT, This switch is used when making the
"'"gray scale' picture adjustment,

The luminance signal from the Normal-Service
switch is coupled through R819 tothe red cathode
of CRT V801, The luminance signal is also
coupled through Blue Drive control R817 to the
blue cathode, and through Green Drive con-
trol R820 to the greencathode of the CRT, These
controls are used to vary the level of the blue
and green video signals in relationship to the
fixed red signal,

SOUND IF, DETECTOR, CATHODE FOLLOWER,
AND OUTPUT STAGES

The sound and picture carriers of a standard
television signal are always separated by 4,5
mc, (Example: The separation between the 41,25
mec and 45,75 mc IF frequencies is 4,5 me.) The
sound carrier is frequency modulated and the
picture carrier is amplitude modulated, See
Figure 6-2,

These two signals beat together at sound and syne
detector diode D201 to form a 4,5 mc difference
frequency, This 4.5 mc sound signal is coupled
through a tweet filter consisting of coil L203
and capacitor C219, to the grid of sound and sync
amplifier tube V204A. (The sync signal will be
explained later,)
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The sound signal is then coupled from the plate
of sound-sync amplifier V204A, through capac-
itor C229, to the grid of sound IF amplifier
V204B. The sound take-off coil, L207, and
capacitors C226 and C228 are connected in a
parallel resonant circuit that is tuned to select
only the 4,5 mc sound signal and couple it to
V204B.

The 4,5 mc sound signal is amplified in tube
V204B and coupled through capacitor C231 to
sound IF plate coil L208, This coil is divided
into three sections, The center section of this
coil is connected in a swamped tuned circuit
that is tuned to 4,5 mc, The small bottom portion
of the coil (actually part of the same winding)
along with capacitor C232 forms a neutralization
circuit for tube V204B, The upper portion of coil
L208 is tuned in series resonance with the input
grid capacitance of tube V205, This produces
the gain and bandwidth required for thé 4,5 mc
FM IF stage,

THE LOCKED OSCILLATOR (QUADRATURE
GRID) DETECTOR AND SOUND OUTPUT
CIRCUITS

Tube V205, which is connected inalockedoscil-
lator detector circuit, separates the FM modula-
tion from the 4.5 mc sound signal and converts it
into an audio signal, The audio signal is then
coupled to Volume control R342, The circuit
operates in the following manner,

The 4,5 mc frequency modulated input signal
coupled to control grid #1 (pin 1) of tube
V205, density modulates the electron stream
flowing through the tube, This density modulated
stream, as it flows by control grid #2 (pin 7),
induces a similar 4.5 mc oscillation at control
grid #2, This oscillation is reinforced by a tuned
circuit, composed of quadrature coil L209 and
capacitor C239, Resistor R236 is a swamping
resistor to lower the Q of L209, The stray
capacitance between control grid #2 and control
grid #1 furnishes the feedback path that sus-
tains the oscillations, therefore, the circuit
oscillates much like a tuned-grid, tuned-plate
oscillator,

The frequency induced at control grid #2 willre-
main locked to the frequency present at control
grid #1 over a range of frequencies near 4,5
mc, but control grid #2 voltage will lag behind
control grid #1 voltage by 90 degrees, These
voltages are shown in Figure 6-3.

The locking range is the range of frequencies
where the oscillator frequency locks onto the
frequency of the incoming signal; this range
becomes wider as the input signal becomes
larger in amplitude, Within the locking range,
the oscillator frequency changes with the fre-
quency of the input signal, Outside the locking
range, the oscillator fails to synchronize with
the incoming signal and no audio signal is pro-
duced,

As the oscillator follows (locks onto) the fre-
quency changes of the input signal, the phase
angle between control grid #1 and control grid
#2 becomes either less than 90 degrees or
larger than 90 degrees, depending on which way
the frequency changes, These phase changes
cause amplitude changes in the plate current
of V205, The average plate current of the tube
thus varies with the frequency changes of the
4,5 mc frequency modulated sound signal,

Refer to Figure 6-3 and note that the plate cur-
rent can be changed by shifting the phase of the
control grid #2 voltage slightly forward or
backward, Note also that plate current only
flows when the instantaneous voltage at control
grid #2 is at zero, Thus, amplitude modula-
tion of the input signal does not affect the
output of the detector,

Sound Output Circuits

The audio signal is coupled from the plate
of detector tube V205, through capacitor C241,
and to Volume control R342, Capacitors C242
and C243, and resistor R238 are used for loud-
ness compensation,
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Two types of sound output are available, Cathode
follower stage V304A provides a low impedance
output that can be connected to your high fidelity
system, Power amplifier stage V304B amplifies
the signal and connects it to output transformer
T804, An 8 Q speaker is connected to the sec-
ondary of T804, Resistor R814 provides a load
for the sound output stage when a speaker is not
used,

GATED AGC AND SYNC SEPARATOR

Tube V301 is a twin pentode used in the gated
AGC and sync separator circuits, The cathode,
grid #1, and grid #2 of the tube are common to
both sections, There is a separate grid #3
and plate for each section,

The Gated AGC Circuit

The left-hand section of tube V301 is used to
develop AGC bias voltage to control the gain of
the tuner and the IF amplifiers, This prevents
changes in contrast with changes in signal
strength; it also prevents the receiver from
overloading in strong signal areas, The circuit
operates in the following manner,

The sync signal, with negative-~going sync pulses,
is coupled from the sound and sync detector
circuit through resistor R223 and capacitor C302
to grid #1 (pin 7) of V301, The Sync control R300
is adjusted so that the tip of this negative sync
pulse almost drives the grid to cutoff, Then any
noise pulses that are received on this grid cause
it to cut off the tube and the noise signals do not
appear in either of the plate circuits,
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A sync signal is also coupled from the plate
circuit of sound and sync amplifier V204A,
through sound take-off coil L207, R226, R308,
R304, and C301 to grid #3 (pin 6) of V301, This
signal has a positive-going sync pulse, Since this
positive pulse was amplified by V204A it is much
larger than the negative pulse at pin 7, It has a
much larger effect on the plate current of V301,

Another pulse is coupled from a winding on the
horizontal flyback transformer, through capac-
itor C308, to the AGC plate (pin 3) of V301,
The polarity of this pulse is such that it places
a large positive voltage on the AGC plate dur-
ing horizontal retrace time, Current flows to
the AGC plate only when both of these pulses,
the pulse on the AGC plate and the pulse on grid
#3 are present at the same time,

How large or how small these gated pulses be-
come depends on how large or how small the
sync signal is that is received from the sync
amplifier, The pulses are filtered in the AGC
plate circuit by two separate AGC filters, One
filter comprised of R306 and C203 supplies a
varying negative AGC voltage to the first video
IF amplifier; the other filter, comprised of
R307 and C303 supplies AGC voltage to the
VHF tuner,

Bias voltages for grids #1 and #3 of this section
of V301 are adjusted by Sync control R300,
which is connected in a voltage divider that con-
sists of resistors R301, R302, R303, and R304,
AGC control R310 adjusts the positive bias on
the cathode of V301, thus it sets the level of the
developed AGC voltage,

The biggest advantage of a gated AGC circuit
such as this, is that noise pulses and sync
signal level changes such as from airplane
flutter, do not have much affect on the AGC
voltage since the AGC amplifier only con-
ducts during the horizontal sync pulse retrace
time,

Sync Separator Circuit

The positive-going sync signal from the plate cir-
cuit of the sound and sync amplifier V204A is
coupled through capacitors C306 and C307, and

resistor R312 to grid #3 (pin 9) of the sync sep-
arator portion of V301, This signal causes grid
current to flow, and the long time constant of
capacitor C307 and resistor R313 causes this
grid to be biased approximately to the blanking
level of the composite video signal, This allows
this portion of the tube to conduct only on signals
which are greater in amplitude thanthe blanking
level, or only on the sync pulses,

The same noise-cancelling effects, which were
mentioned previously, are obtained both in the
sync section and in the AGC section by the
action of grid #1, Large noise pulses cause grid
#1 to be cut off, and the noise pulses do not
appear at the plate of the sync amplifier,

SWEEP CIRCUITS
Vertical Sweep Circuit

The vertical sync signals are coupled through
isolating resistor R316 to the vertical integrating
network which is contained in P.E,C. 1, This
network adds the vertical sync pulses to form a
large single pulse that triggers the vertical
oscillator stage, V302A and V302B,

The free-running frequency of the vertical mul-
tivibrator is controlled by Vertical Hold con-
trol R330 which adjusts the time constant in the
grid circuit of V302A. The actual vertical fre-~
quency is then locked to the televised signal by
the vertical sync pulse from the vertical inte-
grating network, This sync pulse is coupled
through capacitors C310 and C314 to tube V302B.

From V302B, the vertical sweep waveform is
coupled through vertical output transformer
T801, and through the yoke plug and socket to
vertical deflection coils L803 and L804, The
pincushioning and convergence circuits, which
will be explained later, are also connected to
T801, Thermistor R826 is used to damp out any
oscillations that might appear in the vertical
deflection coils,

The vertical sweep waveform is also coupled
from V302B to the dot generating circuit, and
through capacitor C411 and resistor R413 to
the cathode of each gun in the CRT, This ver-
tical sweep waveform synchronizes the dot gen-
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erating circuit to oscillate at a multiple of the
vertical sweep frequency. The dot patterns are
used to make color adjustments of the CRT,
In the CRT, the vertical waveform is used to
cut off the CRT during vertical retrace time,

Secondary windings on the vertical outputtrans-
former provide the vertical sweep waveform
through pins 3, 4, 5, 6, and 7 of the convergence
plug and socket to the convergence circuits,
(The convergence circuits will be explained
later,)

TOP-BOTTOM AND
SIDE PINCUSHIONING

Figure 6-4
Pincushioning

Pincushioning, the stretching out of the raster
at all four corners of the CRT, is a condition
found in all wide-angle deflection rectangular
picture tubes, Figure 6-4 shows the shape of
the vertical and horizontal lines in araster with
pincushioning, Note that the greatest ''stretch"
distortion is in the areas furthest from the
center of the CRT,

Figure 6-5 illustrates top and bottom pin-
cushioning, Top and bottom pincushioning is

TOP AND BOTTOM
PINCUSHIONING

T

/‘\.
]

Figure 6-5

corrected in the vertical deflection circuits
by adding vertical sweep amplitude at the top
and bottom of the raster,

The vertical sweep waveform is coupled from
V302B through vertical output transformer T801
to the top and bottom pincushion circuit, A
simplified version of this circuit is shown in
Figure 6-6, The vertical sawtooth current passes
through the two control (center) windings of
switching reactor T803, The path is from one
vertical yoke winding, through a control wind-
ing, through one winding of coil L801, back
through the other coil of L801, through the
other control winding to the other vertical
yoke winding,

The vertical sawtooth current, passing through
the control winding of T803 controls the re-
luctance of the cores on which the outer (load)
coils are wound, The horizontal sawtooth cur-
rent passes through these load windings on its
way to the horizontal deflection yoke, Any
change in the reluctance in these cores changes
the inductance of the load windings,
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Figure 6-6
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On one half of the vertical sawtooth, one load
winding becomes higher in inductance than the
other load winding; on the other half of the
vertical sawtooth these inductances are reversed
These alternating changes in the load windings
induce horizontal pulses into the control wind-
ings, These pulses are filtered into sine waves
by pincushion phase coil L801 and capacitor
C802, These sine waves are then added to the
vertical sawtooth current in the control wind-
ings to correct top and bottom pincushioning,

These sine waves must be properly phased with
the vertical sawtooth current to correct para-
bolic bending, Parabolic bending is the elonga-
tion of the scanning spot as it nears the edge
of the CRT. Proper phase relationship, be-
tween the sine wave and the vertical sawtooth
current is accomplished by adjusting L801,
Top-Bottom control R810 is adjusted for the re-
quired amount of top and bottom pincushion
correction,

Horizontal Sweep Circuit

The horizontal sync discriminator circuit in-
cludes the dual selenium diodes D301, re-
sistors R328 and R329, and capacitors C323,
C324, and C325, The 15,750 cps horizontal sync
signals are coupled from the plate of the sync
separator, through capacitor C309, to this dis-
criminator, Pulses from the horizontal output
transformer are also coupled to this circuit
through resistor R331,

This discriminator compares the horizontal sync
pulses to the horizontal output pulses, and pro-
duces a DC voltage that represents the phase dif-
ference between the two signals, This DC volt-
age is filtered and then coupled to the grid
(pin 2) of V303 in the horizontal oscillator
(multivibrator) circuit,

The DC voltage from the discriminator adjusts
the conduction point of V303, thus adjusting the
horizontal oscillator to the same frequency
as the sync signals, The purpose of this hori-
zontal discriminator circuit is to prevent noise
pulses from coupling through and triggering
the horizontal oscillator,

The horizontal oscillator circuit uses a dual
triode, connected as a stabilized cathode-coupled
multivibrator, The free-running frequency of
this multivibrator is adjusted by Horizontal
Hold control, R340, which adjusts the time
constant in the grid (pin 7) circuit,

Stabilizing coil L301 is adjustedtodevelopa sine
wave of voltage at the correct horizontal oscil-
lator frequency, This sine wave steepens the
slope of the grid (pin 7) waveform of V303, thus
stabilizing the multivibrator frequency during
weak sync signal periods and lessening the
chance of noise accidentally triggering the
oscillator,

The horizontal sweep waveform is formed across
capacitor C328 and resistor R337, This wave-
form is coupled through capacitor C322 and
resistor R701 to horizontal output tube V701,
The horizontal sweep waveform is then ampli-
fied by V701, From here it is fed to horizontal
output (flyback) transformer T701,

SIDE
PINCUSHIONING

Figure 6-7

Side pincushioning, as shown in Figure 6-7, is
corrected by subtracting from the horizontal
deflection width at the top and bottom of the ver-
tical scanning line, Side pincushioning cor-
rection takes place in the horizontal deflection
circuit and is accomplished with the use of
saturable reactor T802, Figure 6-8 shows a
simplified version of this circuit,

The center (control) winding of T802 has a low
DC voltage applied through it to set up the
proper operating inductance, The horizontal
sweep waveform passes through the two outside
(load) windings of T802 through-width-coit1-80%,
and through both horizontal yoke coils, L805
and L806, A vertical pulse from T801 is fed to
the control winding of T802, which changes the
reluctance of the cores in the load windings,
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This change in reluctance affects the inductance
of the load windings, As each vertical pulse
passes through the control winding, the hori-
zontal sweep waveform is reduced in amplitude,
and thus reduces the horizontal deflection width
to correct the side pincushioning effect,

Capacitor C814, along with resistor R828, tune
the horizontal deflection coil to prevent the
ringing (vertical lines in the picture) that the
quick discharge of the horizontal waveform might
tend to cause in the deflection circuit,

The horizontal output transformer and deflec-
tion coil circuit is tuned to a resonant fre-
quency of approximately 71 ke (kilocycles) by
the associated circuit capacitances, When the
horizontal output tube is cut off during re-
trace time, the circuit oscillates for one half
cycle at this frequency, thus obtaining the
necessary rapid retrace,

After the retrace cycle of the horizontal wave-
form (the "flyback') has occurred, the polarity
of the voltage on the transformer reverses, the
next trace starts, and the voltage at the plate
of damper tube V702 becomes positive, Thus the
damper tube begins to conduct, and acts as a
load across the terminals of the deflection coil

system; this damps out any further tendency of
the circuit to oscillate at 71 ke, The horizontal
waveform thus increases at a linear rate until
the next retrace cycle occurs.

Coil L703 is adjusted to present the correctim-
pedance load to V702, thereby increasing the
efficiency of the damper circuit, Coils L701 and
L702 act as chokes to prevent high frequency
oscillations from the damper stage from feed-
ing into the RF stages, A horizontal retrace
pulse is also coupled through capacitor C413
to the dot generating circuit,

The operation of the dot generating circuit isas
follows, Neon lamp NE-2, capacitor C415 and
resistor R417 make up a relaxation oscillator.
An oscillation is generated when voltage to
C415 causes it to charge to a point where the
neon lamp fires, This discharges C415 and it
then starts charging again, This oscillation rate
is controlled by varying the amount of voltage to
C415, The higher the voltage, the faster it
charges to the firing potential across the
neon lamp, How fast it charges depends on
the setting of Vertical Dots control R420, This
control is used to vary the amount of voltage
applied to the oscillator circuitry, The oscil-
lations from the oscillator are synchronized at
a multiple of the vertical sweep rate and applied
through C417 to diode D401,
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Coil L405 is tuned to a multiple of the hori-
zontal retrace frequency (15,750 cps). When
the horizontal retrace pulse is applied to L405,
a ringing pulse, or train of pulses, are gen-
erated, These pulses are mixed with the relax-
ation oscillator pulses and coupled through
C417 to D401, Diode D401 is biased so that
only the positive tips of the pulses are passed
to V402. The Vertical Dots control provides a
means of varying the number of horizontal
rows of dots; the Horizontal Dots coil varies
the number of vertical rows of dots, These dot
patterns are used to make CRT color adjust-
ments,

At the beginning of the retrace cycle, a posi-
tive pulse from T701 is applied through capac-
itors C706 and C715 and resistor R494 to the
grid of blanker tube V409B. This pulse causes
V409B to conduct and places a negative pulse
across resistor R485, The strength of the neg-
ative pulse across this resistor is controlled
by the bias on blanker tube V409B which, in
turn, is governed by the position of the Kine-
Bias switch,

The three-position Kine-Bias switch changes the
grid bias at each color grid of the picture tube in
the following manner: This switch changes the
gain of tube V409B, thus changing the amplitude
of the pulse at its plate, The amplitude of this
pulse determines the bias on tubes V409A,
V410A, and V410B, which determine the picture
tube grid bias,

Resistor R485 is common to color amplifier
tubes V4094, V4104, and V410B, As thesetubes
conduct, a negative pulse is DC coupled to the
color grid of each gun in the CRT and cuts them
off, Therefore, the CRT is cut off during the
horizontal retrace time, Tubes V409A, V410A,
and V410B are also used to amplify and apply
the color signals to the color grids of the CRT.
Operation of the color circuits will be explained
later,

The supply of B+ voltage to the plate of vertical
oscillator tube V3024, horizontal output tube
V701 and the #2 grid of each gun in the CRT
is increased from +390 volts to approximately

+800 volts by the action of the damper tube,
The pulses of current that flow through the
damper tube keep capacitor C711 charged to a
voltage of approximately +410 volts, Since this
voltage on C711 is in series with the B+ voltage
of +390 volts, the two voltages can be added
together to realize a total "B+ boost' voltage of
+800 volts,

The boosted B+ voltage is then applied through
T701 to the plate of horizontal output tube V701,
This boosted B+ is applied through resistor R714,
Height control R320, and resistor R319 to the
plate of V302A,

A voltage pulse from T701 is applied to diodes
D701 and D702 to provide a B+ boosted boost
voltage, The B+ boosted boost voltage is ap-
plied to the #2 CRT grids through the Red,
Green, and Blue Screen controls (R822, R823,
and R824). These controls are used to vary the
amount of B+ boosted boost applied to the #2
grids for proper gray scale tracking of the CRT.

NOTE: Proper gray scale tracking for blackand
white pictures is obtained when the Brightness
and Contrast controls can be adjusted over their
full range without any color (only variations of
gray) appearing on the screen of the CRT.

Voltage pulses from T701 are also applied to
focus rectifier tube V703 and coupled through
R708 to the focusing grid (pin 9) of the CRT,
Coil L704 provides a means of varyingthefocus
voltage for the clearest picture on the CRT,

HIGH VOLTAGE POWER SUPPLY

During retrace time, the steep sides of the
horizontal "flyback" waveform cause very high
voltage pulses to be induced in transformer
T701, Another winding on the transformer steps
up these voltages to still higher levels by auto-
transformer action, These stepped-up pulses are
applied to the plate of high voltage rectifier
V704; they are used in this circuit to produce
high voltage for the CRT,
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This high voltage is regulated (held at a con-
stant level) by voltage regulator tube V705, The
grid of V705 is connected to the bottom of T701
through R711, High Voltage Adjust control R710
is connected through R712 to the grid of V705
and is adjusted so that the high voltage is held
constant at approximately 24,000 volts over the
range of picture brightness,

Regulator tube V705 operates asfollows: During
the time of an all-white picture, the beam cur-
rents in the CRT are very high, This keeps the
high voltage near 24,000 volts and very little
current is drawn by V705 for regulation pur-
poses., During the time of an all-black picture,
there are no beam currents in the CRT, As a
result, the high voltage tends to increase; this
causes V705 to conduct, holding the high voltage
constant near 24,000 volts,

Filament voltage for V703 and V704 is obtained
from small (one-turn) windings on transformer
T701, High voltage from the filament of V704
is filtered by the capacitance between the inside
and outside coatings of the CRT, C709 and C713
are spark-gap capacitors which provide arc
protection for the CRT,

COLOR CIRCUITS

This section describes the color circuits of the
TV Set, The purpose of these circuits is to ex-
tract the color signal from the luminance signal,
The color signal is developedintothreeprimary
color signals which are applied to the CRT, The
color stages are represented by the shaded
blocks in Figure 6-1,

The signal path through the color stages will be
mentioned first, then each stage in the color
circuit will be described, This should give youa
better understanding of how and where each
color stage affects the color signal, The color
signal is amplified by color amplifier stage
V401A and coupled tobandpass amplifier V403A,

Amplified color signal is thencoupledtoXand Z
demodulator stages V406 and V405, After de-
modulation, the color signals are coupled to
color amplifier stages V410A (R-Y), V410B
(G-Y), and V409A (B-Y). The amplified color
signals are then coupled to the red, green, and
blue control grids in the CRT,

Color, Burst, and Color Killer Amplifiers

The video signal is coupled from the video
detector through capacitor C418 to the grid of
color amplifier tube V401A, Coil L401 and ca-
pacitor C418 form a wave-shaping network,
Since the color signal is in the higher fre-
quencies of the luminance signal (see Figure
6-2), the wave-shaping network passes the
higher frequencies to be amplified and limits
the lower frequencies of the luminance signal,
The amplified color signal from V401A is coupled
through capacitor C430 to the grid of bandpass
amplifier, V403A,

At the beginning of the horizontal retrace, a
pulse applied from horizontal output transformer
T701 causes blanker tube V409B to conduct, This
conduction develops a pulse at the cathode of
V403A during retrace time, causing the bandpass
amplifier tube to be cut off, This prevents the
burst signal from being passed by V403A during
retrace time and being seen on the CRT, At the
same time, T701 also couples a positive pulse
through R428 to the grid of burst amplifier
stage V404, causing this tube to conduct only
during the horizontal retrace time,

Color Killer and ACC Detector

The color 'burst" signal is a small portion of
the 3.58 mec color carrier signal used in the
TV transmitter, This burst signal is trans-
mitted with the horizontal sync pulse, The
burst signal is used as a reference to deter-
mine the proper phase and frequency of the
3.58 mc signal developed in the TV Set,
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The color burst signal from the plate of V401A
is coupled through capacitor C422 to the
grid of V404, Here the burst signal is amplified
and then is coupled through burst phase trans-
former T402, The burst signal is coupled through
C437 and C438 and placed across the plate
and cathode (pins 7 and 9) of the color killer
and ACC (automatic color control) detector,
V407A, See Figure 6-9, At pin 8 of this tube
(plate and cathode tied together), a 3,58 mc
signal is applied from 3,58 mc oscillator tube
V408A, When the burst signal is present, a
negative voltage is developed at the junction
of R446 and R447, This negative voltage is
applied to the grid of color killer amplifier
tube V403B,

Color Killer control R430 is adjusted toprovide
a reference bias voltage on the grid of V403B,
This causes this tube to be cut off during
the time the burst signal is being transmitted,
The positive pulse from the plate of V403B
is DC coupled to the grid of bandpass ampli-
fier V403A, causing V403A to conduct and
pass the color signal, When no color signal is
being received, there is no burst signal and
color killer amplifier V403B holds V403A in
cutoff, This prevents the bandpass amplifier
from operating when no color signal is being
received,

During the time the burst signal is received,
a negative voltage is also developed at the
junction of R444 and R445, This negative volt-
age is coupled through R421 and R419 to the
grid of V401A, This is the ACC (automatic
color control) voltage which controls the gain
of tube V401A, If the burst signal is weak,
a small negative voltage is applied to the
grid of V401A, allowing greater amplification
of the color signal; when the burst signal is
strong, a large negative voltage is fed to the
grid of V401A, causing less amplification of the
color signal in this tube, This ACC action holds
the color signal going through color amplifier
V401A at a constant level,

3.58 MC Oscillator, Phase Detector, and
Reactance Control Tube (Color Sync)

Tube V408A is a modified tuned-grid, tuned-
plate crystal-controlled oscillator stage de-
signed to operate at 3,58 mc (3579,545 kc),
See Figure 6-10, A 3,58 mc crystal is used in
the tuned-grid circuit and determines the fre-
quency of the oscillator signal, The voltage
set up by the crystal as it vibrates, is applied
to the grid (pin 2), This controls the signal fre-
quency in the tuned-plate circuit, Feedback volt-
age is directly coupled from the screen grid
(pin 3) to the crystal,
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A 3,58 mc signal from this tube is coupled
through C446 to pin 2 (plate and cathode tied
together) of phase detector tube V407B, A 3,58
me burst signal from the transmitter is coupled
from T402, through C442 and C443 to the plate
and cathode (pins 1 and 3) of phase detector
tube V407B, These two 3.58 mc signals are
compared (phase and frequency) in this tube,
The 3.58 mc signal from V408A must be locked
in phase and frequency with the 3,58 mc burst
signal from the transmitter, If the two signals
are not in phase, a DC voltage is developed at
the junction of R449 and R451, This control
voltage is DC coupled through R454 to the
grid of reactance control tube V408B.

The control voltage from the phase detector
will vary in proportion, plus or minus, depending
on the direction of the error in frequency or
phase, with respect to the 3,58 mc burst signal,
This varying control voltage onthe grid of V408B
causes the plate current to change, which in
turn causes the tube circuit reactance tochange,
Oscillator tube V408A sees the reactance tube
as a variable capacitor connected in parallel with
its grid circuit, As the control voltage varies,
the changing reactance of V408B tunes the
grid circuit of V408A, which in turn causes the
oscillator frequency to increase or decrease
until it is locked in phase and frequency with
the 3,58 mc burst signal,

Bandpass Amplifier and Demodulators

The signal from color amplifier V401A is ampli-
fied by bandpass amplifier V403A and is then
coupled through bandpass transformer T401 to
Color control R440, Tube V403A amplifies and
transformer T401 passes only the range of fre-
quencies containing the color signal, Therefore,
the color portion of the signal appears across
the Color control, Any remaining 4,5 mc signal
has been attenuated, the lower frequency lumi-
nance signal has beenblocked, and the color burst
and sync signals have filtered out,

Color signal from the Color control is fed
through coil L1406 to control grid #1 (pin 1)
of V406 and V405, the X and Z demodulators,
The 3,58 mec signal from T403 is fed to control
grid #2 (pin 7) of V405 and V406, V405 receives
its signal from T403 through a phase shifting
network consisting of 1L.408, R463, and C454, This
network shifts the phase of the 3,58 mc signal
approximately 60 degrees,

The X demodulator operates as follows: The
3.58 mc signal applied to control grid #2 is of
constant amplitude and frequency. The color
signal applied to control grid #1 is constantly
varying in phase and amplitude; these variations
in the color signal represent changes in the colors
in the transmitted TV picture, Asthe color signal
varies, it controls the conduction of V406 during
the time this tube is turned on by positive half
cycles of the 3,58 mc oscillator signal on control
grid #2,
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See Figure 6-11, In condition A, the color signal
is in phase with the oscillator signal and the
tube conducts heavily, As the phase of the color
signal goes negative, at the same time the
oscillator signal is positive, the tube conducts
less, as in condition B, In condition C, the color
signal is going highly negative, This increases
the negative voltage on control grid #1 and
causes the average current through the tube to
decrease, Therefore, the current through the
tube is proportional to the amplitude of the in-
phase portion of the color signal, Amplitude
modulation of the color signal does not affect
the output signal of the tube,

Operation of the Z demodulator is the same as
that of the X demodulator, except that the oscil-
lator signal applied to control grid #2 has been
shifted 60 degrees, Since the reference wave is
shifted by 60 degrees before it is applied to the
Z demodulator, the X demodulator and Z de-
modulator tubes conduct at 0 degrees and 60
degrees, respectively,

The color signals from the demodulators are
coupled through a filter network formed by a
capacitor and a coil, C457 and L407 for the X
demodulator, and C456 and L410 for the Z de-
modulator, This filter network filters out the
3,58 mc oscillator signal that was used for
demodulation and passes the color signal, The
red, green, and blue color signals are desig-
nated as R-Y, G-Y, and B-Y, respectively, They
are expressed in this manner to indicate their
relationship to the Y (luminance) signal,

Color Amplifiers

From the X demodulator filter network, the
R-Y color signal is coupled through C458toR-Y
amplifier tube V410A, Amplified R-Y signal is
then DC coupled through resistors R471 and R472
to the control grid (pin 3) of the red gun in the
CRT. The B-Y color signal from the Z demodu-
lation filter network is coupled through C463 to
B-Y amplifier tube V409A, After amplification,
the B-Y signal is DC coupled through resistors
R487 and R488 to the control grid (pin 12) of
the blue gun in the CRT,



) FIEATHXIT

Page 165

As the R-Y and B-Y tubes conduct, due to the
color signals they receive from the demodu-
lators, a bias voltage is developed across re-
sistor R485, This resistor is common to the
cathodes of V409A, V410A and V410B, The
bias voltage developed across R485 due to
color signals in V409A and V4104, affects the
conduction of V410B, As V410B conducts, it de-
velops the G-Y signal which is amplified and
then is DC coupled through resistors R478 and
R479 to the control grid (pin 7) of the green gun
in the CRT. Thus, a G-Y signal is produced by
combining the proper proportion of R-Y and
B-Y signals, R475, 1409, and C461 form a match-
ing network in the grid circuit of V410B so that
it has the same gain and frequency response
characteristics as V409A and V410A. Figure
5-21 on Page 149 gives additional information on
how the G-Y signal is obtained,
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CATHODE RAY TUBE, DEFLECTION YOKE,
AND CONVERGENCE YOKE

The three main parts of the color CRT are the
phosphor-dot screen, the aperture mask, and the
three-electron gun assembly, See Figure 6-12,
The phosphor screen has three different types
of phosphors placed in triangular dot patterns
(triads) on it, The dots are placed very close
together but do not touch each other, See
Figure 6-13, Each dot in each triad glows a
different color (red, green, and blue) when an
electron beam strikes it,
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CONVERGENCE
POINT

Figure 6-13

The characterisitics of the human eye are such
that the light emissions from a triad of phosphor
dots cannot be distinguished separately atnormal
viewing distances, The eye blends the three light
emissions to give the appearance of a single
color, For example, when the light outputs of
a triad of dots are equal, each dot glows with
its respective color, but the eye blends them
together so that the screen will appear to be
white, By controlling the energization of the
dots, it is possible to produce a variety of
colors,

There is an electron beam for each of the three
color dots, These beams must be made to strike
their respective set of dots at all times, An
aperture mask is placed between the electron
guns and the dots for this purpose,

The aperture mask is a thin sheet of metal
that has been etched with a series of small
holes, These holes are positioned so that each
one is aligned with a triad of phosphor dots,
The three electron beams from the guns must
converge at a hole in the aperture mask to
properly strike a triad of phosphor dots. The
three beams are controlled so that each beam
strikes only its respective color dot as the
beams are scanned across the screen,

By varying the intensity of the three beams to-
gether, the brightness of the triad of dots can be
controlled, In addition, the intensity of each
individual beam can be controlled, making it
possible to change the mixture of colors and thus
produce all desired colors,
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The CRT employs three electron guns; red,
green, and blue, The guns are spaced equidistant,
120 degrees apart from each other, around the
center axis of the gun assembly, Each gun is
identical and complete within itself, That is,
each gun contains a filament, #1 grid (control),
#2 grid (accelerating anode), and a #3 grid
(focus electrode), The #4 grid is a high voltage
anode that is connected to the aperture mask
and the inside coating of the CRT, See Figure
6-14, Each gun has apair of pole pieces mounted
at the end of the #4 grid, These pole pieces are
used in conjunction with the convergence electro-
magnets to provide a means of positioning each
beam for correct convergence, In addition,
a pair of extra pole pieces are mounted on the
focus electrode of the blue gun only. These pole
pieces are used in conjunction with a lateral
correction magnet to properly converge the blue
beam,

The physical relationship between the electron
beams, aperture mask, and phosphor screen is
very precise, Very close tolerances are used
during manufacture of the CRT, but some varia-
tions still exist, Static magnetic beam controls
are mounted outside the neck of the CRT and
are used to compensate for these variations,
See Figure 6-15,
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/

BLUE LATERAL
ADJUSTMENT KNOB

PURITY RINGS
Figure 6-15

A lateral correction magnet is used to provide
a magnetic field that will move the blue beam
in a horizontal direction,

A beam positioning magnet (pole piece assem-
bly) is mounted directly over each gun, Each
magnet provides a magnetic field that will move
the beam of its gun toward or away from the
center axis of the CRT, Their fields act on
the pole pieces mounted at the end of each gun,

In addition, a purity magnet is placed completely
around the neck of the CRT, This magnet is
actually two magnetic rings, Each ring has a
north and a south pole and can be rotated 360
degrees, With unlike poles adjacent to each
other, no appreciable magnetic field exists, As
one ring is rotated, the field becomes strongest
when the like poles are adjacent to each other,
This field is uniform and exerts an equal force on
all three beams, Depending on the position of
both rings, the force the field exerts canposition
the three beams vertically, horizontally, or any-
where between the vertical or horizontal axis,



. FI R ATEHEIT

Page 167

VERTICAL
DEFLECTION
COILS

HORIZONTAL
DEFLECTION
COILS

Figure 6-16
Deflection Yoke

The deflection yoke is made up of two different
pairs of coils, The coils are positioned perpen-
dicular to each other and are shaped in such a
manner as to fit over the neck of the CRT, See
Figure 6-16, The ends of the coils are sharply
flared away from the center, This is done to
prevent the magnetic fields around these sections
from interacting with the beam positioning mag-
nets and convergence coils, When current is
applied through the deflection yoke coils, a
magnetic field is formed between them. This
field varies in strength and direction inpropor-
tion to the signal current applied to the coils,
This exerts an equal force on all three beams
and deflects them vertically, and horizontally
across the screen,

The physical position of the yoke on the neck of
the CRT is very critical, If the yoke is impro-
perly positioned, the beams may strike the wrong
color dots, giving the wrong color purity to the
picture,

CONVERGENCE CIRCUITS

As the beams scan toward the outer edges of the
screen, the distance between the guns and the
screen becomes longer than when the beams were
scanning the center area of the screen, This
varying distance between the guns and the screen
must be compensated for while the beams are
scanning,

To accurately control where the three beams
converge, as they are scanning the screen,
a horseshoe shaped magnet is placed directly
over each gun, A horizontal and vertical coil is
placed over each magnet, The horseshoe magnets
and the horizontal and vertical coils arelocated
in the pole piece assemblies as shown in Fig-
ure 6-15, An AC signal, that is in step with the
horizontal and vertical sweep signals, is applied
to each coil to produce a resultant magnetic
field, This field corrects the direction of the
beams before the field of the deflection yoke
acts on them, These convergence coils are
called the dynamic beam controls.

The AC signal for the convergence coils is
taken from the vertical and horizontal sweep
circuits, It is the job of the convergence circuits
to modify the sweep waveforms in amplitude,
shape, and phase, and then to couple the re-
sultant waveforms into the convergence coils,
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For explanation purposes, the horizontal and
vertical convergence circuits have been separ-
ated in Figures 6-17 and 6-18, The vertical
circuit will be explained first, Controls R509
and R510 vary the overall amplitude of the
input signal and the remaining controls vary
the waveshape of the input signal,

Vertical

A sweep waveform from the cathode of vertical
output tube V302B is coupled through capacitor
C806 and through pin 2 of the connectors to
controls R510 and R509., The wave-shaping
network made of R813, C807, and C808 tends to
change the sawtooth shape at the cathode of
V302B, to a more parabolic shape, Part of
this waveform is tapped from R510 and through
controls R511 and R513 for the red and green

convergence coils; and from R509 for the blue
convergence coil, Resistor R512 and diode
D501D provide more shaping of the waveform,

Two waveforms of opposite polarity are coupled
from a secondary winding of T801, through pins
4 and 5 of the connectors, to controls R515
and R514, Here, the resultant waveforms
from the arms of the controls can be varied in
amplitude and polarity, depending on the setting
of the controls, The waveform at the controls
corresponds to a sawtooth with the steepness
and direction of the sawtooth shape variable
with the setting of the controls, The waveform
from R515 is coupled to the blue coils where it
is mixed with the parabolic waveform from R509,
The waveform from R514 is coupled to the
red and green coils where it is mixed with the
parabolic waveform from R510,
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Horizontal

In the horizontal convergence circuitry (Figure
6-18), each control is labeled to indicate the
convergence coil affected when adjusting that
control, A pulse waveform is coupled from a
secondary winding on T701 through pin 8 of the
connectors to the convergence circuitry, As this
waveform is coupled through C503, and T501 to
the blue coils, C503 and T501 cause the shape
of the waveform to beome parabolic, Adjusting
T501 varies the amplitude of the waveform, C501,
C502 and Blue Left control R503 broadens or
narrows the waveform, Diode D501A clamps the
peak AC portion of the waveform,

The secondary of T501 couples two waveforms
of equal and opposite polarity to the red and
green convergence coils, The main red-green
input waveform is coupled through C504 and 1.502
to the center of L503, The wave-shaping network
of C504 and L503 tends to make the waveform
parabolic in shape, Adjusting L503 varies the
amount of waveform applied to either the redor
green convergence coils, The wave-shaping net-

work made up of C505, C506, and control R507,
varies the amplitude and the polarity of the wave-
form applied to the coils, Control R506 varies
the amplitude of the waveform, while diodes
D501B and D501C clamp the peak AC portion
of the waveforms, The resultant waveforms are
coupled to the red and green convergence coils
where they are mixed with the waveforms from
T501,

LOW VOLTAGE POWER SUPPLY

Power is supplied from the AC power line
through the Power Switch and through trans-
former T601, The high voltage secondary of
T601 uses diodes D601 and D602 with capac-
itors C605 and CB06A as a full-wave voltage
doubler,

An automatic degaussing circuit, consisting of
thermistor R606, voltage dependent resistor
R605, and degaussing coil L602, is connected
in series with the high voltage secondary wind-
ing of T601, When cold, R606 offers a high
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resistance to the secondary current, while
R605 has a low resistance due to the high volt-
age that is across it, Thus, most of the cur-
rent from T601 goes through R605 and coil
L602 to degauss the CRT,

As R606 heats, its resistance drops allowing
more current to pass through it, The decrease
of current through R605 causes its resistance
to increase, This action continues until all the
current is going through R606, and automatic
degaussing stops, This circuit action occurs
each time the TV Set is turned on from a cold
(not warmed up) start,

A circuit breaker is also connected in series
with the high voltage secondary of T601 to pro-
tect the transformer in case of a short circuit,
The rectified output from this winding is fed
through filter choke L601 to a three-section
filter network made up of capacitors C608A,
C608B, and C608C, and resistors R603 andR604,
This filter network provides decoupling and
smooths out power supply ripple,

—

A voltage divider network consisting of R601
and R602 provides a DC bias voltage to the tube
filament winding for V705 and V801, This pro-
vides a safe operating voltage difference be-
tween the cathode and filament in these two
tubes,

Another filament winding supplies filament volt-
age to all the remaining tubes, A short length
of #22 wire, which is connected between this
winding and the filament string, acts as a fuse
to protect the transformer in case of a short
in the filament wiring, The pi-filter made
up of C244, C245, and L212 prevents high
frequencies from being coupled from the fil-
ament of V203 to the rest of the filaments,

Filament voltage is connected to the VHF tuner
through feedthrough capacitor C127, This ca-
pacitor keeps any high frequencies which may ap-
pear on the filament string from entering the
tuner,
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3 04 4 \157_9-5 one 5 | rs02 504 200-299 PARTS ON IF CIRCUIT BOARD.
3 vz04 | Meavant 22 cavrcam 300-399 PARTS ON SOURD-SYNC CIRCUIT B0ARD.
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[ < 503 c30¢ | LINE VOLTAGE.
1
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ANTENNA BALUN
ASSEMBLY

R330

VHF TUNER

R342 R340 C242 R238

TUNER BRACKET

UHF TUNER

R401

e e
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CONVERGENCE
CIRCUIT BOARD

.1 -l

CONVERGENCE BRACKET

r----------------------------------------------------------------------------—----------------------——-------------------------------------------------------1

1 ]
] 1
1 S -
: IF BOARD IF CIRCUIT BOARD COLOR CIRCUIT BOARD ] :
I TUBE FUNCTIONS V205 ’ H
1 V201 = ist IF amp. L209 0T V“:j?’ ]
1 V202 = 2nd IF amp. 6H26 6G 1
1 V203 = 3rd IF amp. R-Y 1
1 V204A = Sound and Sync amp. .............. ............ . ..’ TO RED GRID OF CRT 1
] V2048 = Sound IF amp. o 1
1 V205 = Sound detector ot H
: »--3l..q-§ TocreenGRID OF cRT
V405 ’
] b § 1
6H26 b
] 1
1 '.............. - B2 .’ TO BLU GRID OF CRT ]
i i
]
- : %] -
1 COLOR BOARD N L405 1
1 TUBE FUNCTIONS ¥ :
1
1 V401A = Color amp. B SERV 1
1 V4018 = Video cathode follower * ."— —m 1
1 V402 = Video output s N H 1
1 V:gu = Bandpass amp. ' SPEAKER ~\~ ] !
1 V4038 = Color killer Hi F1 ~ a § 1
- IS | T
1] e % ot o | ~ 7% i
V406 = X demodulator y ’ R ik I~ _ - 2] @ 2] @
1 V407A = Killer and ACC detector n 7 6GW8 SOUND - SYNC TO CRT A Z 1
: = - #° " CATHODE FOLLOWER B ATHODES / I
V4078 = Phase detector & puT B CIRCUIT BOARD CAT E
1 PR s p AND SOUND OUTPUT K 1
) % =3, sC. N » n ' | — |’
- V4088 = Reactance tube N man= » — :
V409A = B-Y amp. / a
1 V4098 = Blanker — —_— T804 - | DRIVE i
] V410A = R-Y amp. N [ 1
1 V410B = G-Y amp. . . V705 !
1 () 6BK4B 1
0
: e fa ngf, V801 HIGH VOLTAGE REGULATOR :
H EPA.) VERTICAL OSCILLATOR I 25AP224/25XP22 PN 1
1 AND VERTICAL OUTPUT  oF SYNC-AGC CRT PN !
1 N M o0 ]
! 4 S V702 1
' ‘ =~ 6DW4/6CL3 1
' / L301{ (0 V03 AT TN DAMPER 1
I VITY] VHF 6rQT 7 ==X i
) 6HAS TUNER m Y Ny H
) vios —RF AMP HORIZONTAL 77 " Y -
OSCILLATOR g RN 3\
] I i 4 NN ‘\] 1
1 I | L | 1
A d
1 W \ AN A ] ’/ 2 ]
i r \ NP v703 -
(SN \ \ V704 / V2
] 7/
1 go o Vs =\ | Y AN 383 o 4/ Focus| :
i 002 X\ HIGH VOLTAGE' | RECTIFIER H
" X~RECTIFIER' i
] / oo 1
1 o g 1
' 5% 1
1 Q1 I 1
! 51019 1
: USCILLATOR :
1 ]
1 ———— ?F AdNSD IFIsigncll PLATE CAP 1
] rem = Sound Signa 1
1 i W Y (black and white) N, !
1 memaenn + Color signal ,——{_:_H 1
1 IIIII[IIIIIIIII!I!I Color burst {color sync) 63::%‘ H
TTI1 1] s 1
: UL Enage L HORIZONTAL OUTPUT :
] T ]
] \ 1
] :I ]
] ]
] ]
1 1
] ]
] 1
1

e meem e ee e mcecemmeeemmmem=== CUT ALONG DOTTED LINE ===mmmmmemmm oo oo o mmm e o mm e m e

NOTE: THIS FIGURE SHOULD BE GLUED
INSIDE THE CABINET OR ON AN INSIDE
WALL FOR CUSTOM MOUNTING. FIGURE 3_1

(DUPLICATE)
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R710

R706

V701

HORIZONTAL OUTPUT ASSEMBLY
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PRICE LIST

SOUND-SYNC CIRCUIT BOARD

The following prices apply only on purchases
from the Heath Company where shipment is toa
U.S.A, destination, Add 10% (minimum 25 cents)
to the price when ordering from an authorized
Service Center or Heathkit Electronic Center to
cover local sales tax, postage and handling, Out-
side the U,S.A, parts and service are available
from your local Heathkit source and will reflect
additional transportation, taxes, duties andrates

A completely assembled sound-sync circuit
board (#100-650), for replacement purposes
only, can be obtained for $18,55, Individual
parts can be purchased for the prices listed

of exchange,

below,

PART PRICE DESCRIPTION
No, Each

RESISTORS

1/2 Watt

1-45 .10 220 @

1-9 .10 1000 ©

1-10 .10 1200 ©@

1-81 .10 1500 @

1-14 .10 3300 @

1-20 .10 10 KQ

1-109 .10 12 KQ 5%

1-21 .10 15 KQ

1-23 .10 27 KQ

1-24 .10 33 KQ

1-47 .10 56 KQ

1-60 .10 68 KQ

1-102 .10 82 KQ

1-26 .10 100 KQ
1-30 .10 270 KQ
1-31 .10 330 K@
1-32 .10 390 KQ
1-33 .10 470 KQ
1-34 .10 680 KQ
1-35 .10 1 megohm
1-37 .10 2,2 megohm
1-38 .10 3.3 megohm
1-71 .10 4,7 megohm
1-40 .10 10 megohm

PART PRICE

DESCRIPTION

No, Each
Other Resistors
1-22-1 .10
1-12-2 .20
1-4-2 .20
CAPACITORS
Mica
20-118 15
20-109 15
20-115 .25
20-122 .30
Disc
21-6 .10
21-32 .10
21-21 .10
21-22 .10
21-13 .10
21-24 .10
21-14 .10
21-25 .10
21-26 .10
21-16 .10
21-31 .10
Tubular
29-1 .15
23-40 15
23-100 .30
23-11 .35

1500 @ 1 watt
470 © 2 watt
15 K 2 watt

15 puf
62 uuf
300 puf
1000 puf

27 uuf
47 puf
200 puf
220 puf
500 u uf
800 puf
.001 pfd
.0013 pfd (1300 wuf)
.003 nfd
01 ufd
02 ufd

3900 uuf
.0068 ufd
015 ufd

1 ufd
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PART PRICE DESCRIPTION
No, Each
Resin
27-59 A5 0047 ufd
27-57 .15 .018 ufd
27-47 .20 J ufd 50 Vor 100V
27-28 .20 1 ufd
MISCELL ANEOUS
40-492 .55 Horizontal oscillator coil
57-32 .55 Dual selenium diode
84-32 .30 P.E.C. (printed electronic

circuit)

PART PRICE
No, Each

Miscellaneous (cont'd.)
85-145-5 1,70 Sound-syne circuit board

DESCRIPTION

344-51 .05/t Brown hookup wire
434-130 .15 9-pin tube socket
434-156 .20 9-pin novar tube socket
331-6 .10 Solder

595-838 2,00 Manual

COLOR CIRCUIT BOARD

A completely assembled color circuit board
(#100-649), for replacement purposes only, can
be obtained for $35,00, Individual parts can be
purchased for the prices listed below,

PART PRICE DESCRIPTION
No. Each
RESISTORS
1/2 Watt
1-49 .10 22 Q
1-83 .15 56 © 5%
1-3 .10 100 @
1-66 .10 150 ©
1-45 .10 220 Q
1-48 .10 390 ©
1-6 .10 470 Q
1-52 .10 680 Q 5%
1-9 .10 1000 ©
1-81 .15 1500 @ 5%
1-14 .10 3300 ©
1-46 .10 3900
1-16 .10 4700
1-19 .10 6800
1-22 .10 22 KQ
1-23 .10 27 KQ
1-24 .10 33 KQ
1-67 .10 39 KQ
1-25 .10 47 KQ
1-60 .10 68 KQ
1-26 .10 100 KQ
1-27 .10 150 KQ
1-29 .10 220 KQ
1-30 .10 270 KQ
1-31 .10 330 KQ

PART PRICE DESCRIPTION
No. Each
Resistors - 1/2 Watt (cont'd,)
1-32 .10 390 KQ
1-35 .10 1 megohm
1-37 .10 2.2 megohm
1-71 .10 4,7 megohm
1-40 .10 10 megohm
1 Watt
1-54-1 20 270 @ 5%
1-25-1 .10 6800 @
1-27-1 .10 33 KQ
1-7-1 10 47 KQ
Other Resistors
5-1-2 .30 3900 @ (3.9 K) 2 watt, film
5-5-2 15 10 KQ 2 watt, film
5-4-2 15 27 KQ 2 watt, film
5-3-2 .20 47 KQ 2 watt, film
5-2-3 .20 270 @ 3 watt, film
5-1-3 .20 2700 @ (2,7 K) 3 watt, film

Packaged and matched resistors (#4-10) con-
sisting of:
4-6 .25% 1 megohm 5% low-noise

* Matched pair,

Packaged and matched resistors (#4-11) consist-
ing of:
4.7 B50** 2.2 megohm 5% low-noise

**Matched set of four,
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each

CAPACITORS COILS

Mica 45-39 .20 4,7 uh choke

20-52 .15 7.5 uuf 40-583 .20 10 1h peaking

20-104 .15 130 puf 40-582 .15 62 ph peaking

20-105 .20 180 puf 40-599 .15 112 ph peaking

20-139 .25 330 puf 40-488 .15 180 ph peaking

Disc 40-581 .15 620 1h peaking
21-61 .10 6.8 1uf (6.8K) 40-571 .65 3.58 megacycle reactance
21-3 .10 10 puf 40-5"78 .50 Color amplifier plate
21-5 .10 20 puf 40-585 .50 Dot generator
21-1 .10 33 puf
21-86 .10 75 uuf TRANSFORMERS
21-11 .10 150 ppuf
21-22 10 220 puf 52-75 .90 Burst phase
21-117 .10 270 uuf 52-117 .95 3.58 megacycle coupling
21-14 .10 ,001 pfd 52-76 1.35 Color bandpass
21-36 .10 002 pufd
-2 Rt 56-20 .55  1N295 crystal diode
el G 60-21 .20 DPDT slide switch
. e 85-148-7 3,30  Color circuit board
Other Capacitors 206-207 .15 Coil shield
28-4 .10 1,5 puf phenolic 344-56 .05/ft Blue hookup wire
21-29 .15 4,7 puf ceramic 346-1 .10/ft Small sleeving
23-52 .20 .047 1fd 400 V tubular 404-238 3,00 3579,545 Kkilocycle crystal
27-36 .15 .01 pfd resin 412-11 .20 NE-2 neon lamp
27-28 .20 .1 pfd resin 434-129 .15 7-pin tube socket
27-35 .35 .22 ufd resin 434-130 .15 9-pin tube socket

CONVERGENCE CIRCUIT BOARD

A completely assembled convergence circuit

PART PRICE

DESCRIPTION

board (#100-651), for replacement purposes No. Each
only, can be obtained for $24,15, Individual
parts can be purchased for the prices listed be- CONTROLS
low, 11-56 .35 60 Q (white knob)
PART PRICE DESCRIPTION e 358 Onﬂ(g(ll;?gcfllg?gb)
E - .
No. = 11-59 .35 150 © (blue knob)

RESISTORS 11-67 +35 500 © (yellow knob)
1-1 10 47 2 1/2 watt COILS
1-15-1 .10 47 @ 1 watt
1-17-1 .10 100 © 1 watt 40-736 .40 Convergence
1-18-1 .10 150 © 1 watt 40-738 .45 Convergence
1-54-1 .20 270 © 5% 1 watt 40-739 .60 Convergence

) 40-7317 .55 Convergence
CAPACITORS
27-54 25 .082 ufd resin MISCELLANEOUS
27-28 .20 .1 pfd resin
27-55 .25 .15 ufd resin 57-43 .85 4-section selenium diode
27-56 .35 .27 ufd resin 85-147-2 1,00 Convergence circuit board
25-44 .50 25 ufd electrolytic 262-8 .05 Terminal pin
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IF CIRCUIT BOARD ASSEMBLY (#100-685)

A completely assembled IF circuit board (#100-
685) can be obtained for $38,80, Individual parts
can be purchased for the prices listed below,

PART PRICE DESCRIPTION
No. Each

RESISTORS

1-41 .10 10Q

1-83 A5 56 Q

1-2 .10 68 Q

1-3 .10 100 @

1-66 .10 150 @

1-42 .10 270 @

1-4 .10 330 Q

1-119 .10 560 Q

1-14 .10 3300 @

1-16 .10 4700 @

1-18 .10 5600 Q

1-73 .10 8200 @

1-22 .10 22 KQ

1-47 .10 56 KQ

1-60 .10 68 KQ

1-26 .10 100 K@

1-27 .10 150 KQ

1-29 .10 220 KQ

1-33 .10 470 KQ

1-37 .10 2,2 megohm

1-22-1 .10 1500 © 1 watt

5-1-3 20 2700 © (2.7 K) 3 watt, film

CAPACITORS

20-130 15
20-97 15
20-103 15
20-120 .20
20-107 .40

21-33 .10
21-78 .10
21-96 .10
21-24 .10
21-14 .10
21-27 .10
21-16 .10
21-31 .10
21-48 .15
28-4 .10
21-29 15
27-28 .20

12 puf mica
50 upuf mica
150 puf mica
220 puf mica
680 L uf mica
3.3 nuf disc

5 puf disc

85 uuf disc
800 uuf disc
.001 ufd disc
.005 pfd disc
.01 ufd disc
.02 nfd disc
.05 ufd disc
1,5 ppuf tubular
4,7 puf tubular
.1 ufd resin

PART PRICE

No, Each

DESCRIPTION

COILS-CHOKES-TRANSFORMERS

40-583 .20
40-488 .15
40-489 .15
40-490 .70
40-491 .40
40-576 .70
40-740 .30
40-741 .30
40-742 .30
40-743 25
45-35 A5
45-57 .30

52-74 1,60

10 ph peaking coil

180 ith coil

Sound take-off coil
4,5 mc sound IF coil
Quadrature coil

4,5 mc sound trap coil
Input IF transformer
1st IF transformer
2nd IF transformer
47,25 mc trap coil

1.7 ph choke

10 1h choke

3rd IF transformer and
41,25 mc trap

TUBES-SOCKETS-SHIELDS

411-96 1,80
411-160 1,80
411-169 1,40
411-222 1,40
411-188 1,25
206-77 .15
206-206 15
206-207 .15
206-205 W25
434-129 .15
434-130 A5
434-132 .30

MISCEL L ANEOUS

10-155 .40

10-180 .65
56-20 .55
134-127 .15

85-146-3 1,70

BAWS tube

BEJT tube

8GM6 tube

6HZ6 tube

6JH6 tube

7-pin tube shield
9-pin tube shield
Small coil shield
Large coil shield
T-pin tube socket
9-pin tube socket
7-pin tube socket with shield

750 ©Q control

15 K@ control

1N295 crystal diode

IF input cable with phono plug
IF circuit board
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CHASSIS PARTS

PART PRICE DESCRIPTION
No. Each -

RESISTORS

1/2 Watt

1-129 .10 4,7 Q

1-3 10 100 ©

1-66 .10 150 ©

1-112 .15 180 5%

1-45 10 220 ©

1-4 .10 330 2

1-9 .10 1000 ©

1-44 J10 2200 ©

1-73 .10 8200 ©

1-21 .10 15 KQ

1-26 .10 100 K

1-27 .10 150 K

1-126 .10 180 K

1-29 .10 220 K@

1-33 .10 470 KO

1-37 .10 2.2 megohm

Other Resistors- Ther mistor

1-8-1 .10 68 K 1 watt

1-17-2 .20 6800 Q 2 watt

5-1-2 .30 3900 © (3.9 K) 2 watt, film

5-3-2 .20 47 KQ 2 watt, film

5-3-3 .20 1000 © (1 K) 3 watt, film

5-1-4 .20 5600 Q (5.6 K) 4 watt, film

5-2-4 .30 39 KQ 4 watt, film

3-13-17 .15 6500 © 7 watt, wire-wound

3-7-10 .30 10 K (10000) 10 watt,
wire-wound

3-8-10 .30 15 K@ 10 watt, wire-wound

3-10-25 .15 750 © 25 watt, wire-wound

9-14 .70 VDR (voltage dependent
resistor)

9-15 .70 VDR (voltage dependent
resistor)

9-8 1,00 Thermistor

CAPACITORS

Disc

21-32 10 47 puf

21-175 .10 100 puf

21-14 .10 .001 ufd

21-36 .10 ,002 ufd

21-16 .10 .01 ufd

PART PRICE DESCRIPTION
No. Each

Electrolytic

25-15 .55 5 ufd nonpolarized
25-44 .50 25 pfd

25-36 1,00 40 ufd

25-28 .10 100 pufd

25-139 1,65 160 pufd

25-141 2,60
25-140 2,30

Other Capacitors

23-38 15
23-45 .20
23-56 .40
27-34 25
CONTROLS

10-186 .50
10-184 .50
10-187 .50
10-185 .50

10-78 .45
11-68 .90
10-183 .30
10-192 .35
10-181 .30

10-191 .35
10-182 .30
10-193 .40
10-188 .40
10-189 .40
10-194 .40
10-195 .40

19-100 1,30

80-50-10-20 ufd
160-30-10-10 ufd

,0033 ufd tubular

,047 1fd 600 V tubular
.5 ufd tubular

.2 ufd resin

500 ©

1200 © (1.2 K)

5000 © (5 K)

100 K2

15 K@

2000 © (2 K) tab-mount

10 KQ tab-mount

35 K@ tab-mount

1 megohm tab-mount

1 megohm tab-mount

5 megohm tab-mount

6000 € (6 K)tab-mount, green
shaft

6000 © (6 K) tab-mount, blue
shaft

1.5 megohm tab-mount, red
shaft

1.5 megohm tab-mount,
green shaft

1.5 megohm tab-mount, blue
shaft

2 megohm with SPST switch

SWITCHES-CIRCUIT BREAKER

60-2 25
60-10 .35
65-11 .60

DPDT slide (6 lugs)
DPTT slide (8 lugs)
Circuit breaker



Page 184

s I—IEA’I‘HKIT'

PART PRICE DESCRIPTION
No, Each

COILS

40-598 .25 100 phpeaking(brown-black-
brown)

40-485 .15 250 ph peaking (red-green-
brown)

40-745 5 Pincushion phase

40-750 1,00 Width

41-1 1,95 Delay line

40-586 1,65 Degaussing

40-744 5.25 Automatic degaussing

CHOKE-TRANSFORMERS

46-37
51-132

51-136
51-104
51-135
54-149

2,20
4,05

4,90
3,75
5.35
12,25

Filter choke

Top-bottom pincushion
transformer

Side pincushion transformer
Audio output transformer
Vertical output transformer
Power transformer

GROMMETS-INSULATORS

73-4
73-1
73-3
73-2
73-34
75-24
261-24
261-22

.10
.10
.10
.10
.10
.10
.05
.05

5/16" grommet

3/8" grommet

1/2" grommet

3/4" grommet

Test clip insulator

Line cord strain relief
Yoke mount rubber bumper
Picture tube rubber bumper

PART PRICE

—

DESCRIPTION

Diodes-Pilot Lamp-Tubes (cont'd.)

CLAMPS-CLIPS

207-4 10 1/4" cable clamp
207-18 .10 3/8'" cable clamp
207-22 10 1/2" cable clamp
207-48 .30 Yoke positioning clamp
207-47 25 Yoke mounting clamp
260-16 .10 Small alligator clip
260-1 15 Large alligator clip

DIODE-PILOT LAMP-TUBES

NOTE: Some tubes may have the suffix A or B
following the type number, Example: 6GF7A in-
stead of 6GF1,

57-27 .60 750 ma silicon diode, 500V
PIV

412-1 15 #47 pilot lamp

411-170 1,20 6EW6 tube

No, Each
411-177 1,20
411-216 2,45
411-193 1,60
411-217 1,60
411-173 1,55
411-175 1,80
411-222 1,40
411-195 1,70
411-237 1.95
411-213
189,95
HARDWARE
#3 Hardware
250-49 .05
252-1 .05
254-17 .05
#6 Hardware
250-89 .05
250-252 .05
250-365 .05
250-8 .05
250-290 .05
252-3 .05
254-1 .05
253-60 .05
259-1 .05
#8 Hardware
250-137 .05
250-92 .05
250-35 .05
250-289 .05
252-4 .05
254.-2 .05
#10 Hardware
250-126 .05
250-255 .05
250-264 .05
250-261 A0
252-5 .05
252-54 15
254-3 .05
253-19 .05
259-5 .05

6FQT tube
6GFT tube
6GHS8 tube
6GUT tube
6GWS8 tube
6HS8 tube
6HZ6 tube
6JU8 tube
12HGT tube

25AP22A/25XP22

3-48 x 1/4" screw
3-48 nut
#3 lockwasher

6-32 x 3/8" screw

#6 x 5/8" bronze screw
#6 x 1/4" sheet metal screw
#6 x 3/8" sheet metal screw
#6 x 5/8" flat head wood
screw

6-32 nut

#6 lockwasher

#6 flat washer

#6 solder lug

8-32 x 3/8'" screw

8-32 x 5/8" screw

#8 x 7/8" sheet metal screw
8-32 x 1/2" wing-head screw
8-32 nut

#8 lockwasher

10-32 x 1/2" screw
10-24 x 1/2" self-tapping
screw

10-24 x 3/4" self-tapping
screw

#10 x 1-1/2" sheet metal
screw

10-32 nut

#10 speednut

#10 lockwasher

#10 flat washer

#10 solder lug
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each No, Each
Other Hardware SOCKETS-PLUG
250-253 .10 1/4-20 x 7/8" screw
259217 .05 Control nut 434-85 .20 Pilot lamp socket
252-67 .10  1/4-20 self-retaining nut 434-39 15 Octal socket
254-5 .05  Control lockwasher 434-82 .10 Double phono socket
253-31 .05 1/4" flat washer 434-157 1,15 Picture tube socket and lead
258-33 .10 Coil spring assembly
259-22 .05 Spade lug 481-4 .10 Capacitor mounting wafer
432-66 .10 Terminal strip connector 438-4 .10 Phono plug

WIRE-CABLE-SLEEVING
PLASTIC PARTS

89-13 .40 Line cord

340-2 .05/ft Bare wire 266-88 .15 Plastic lever
344.-59 .05/ft Red hookup wire 95-27 .60 Pole piece holder
344-53 .05/ft Orange hookup wire 95-28-1 .60  Yoke half-shell
344-54 .05/ft Yellow hookup wire 95-26 1,50 Yoke mount
344-55 .05/ft Green hookup wire 203-459 2,15 Control panel
344-58 .05/ft Gray hookup wire 210-30 5,00 Picture tube mask

344-59 .05/ft White hookup wire
344-15 .05/ft Black stranded wire
344-31 .05/ft Brown stranded wire

343-6 .05/ft Shielded cable KNOBS
347.-3 .15/ft 2-wire shielded cable
343.9 10/ft 75 coaxial cable 462-197 1,00 VHF channel selector

462-202 .35 VHF fine tuning
462-198 .65 UHF tuning

462-271 ) UHF channel indicator
462-200 .50 Front panel

462-224 .30 Thumbwheel

462-204 .10 Focus

347-2 .05/ft 300  twin lead

134-110 .95 8-wire cable assembly
with octal plug

134-129 1,35 12-wire cable assembly

134-166 5.00 Wiring harness

346-7 .10/ft 1/4" clear sleeving
346-6 .05/ft 3/8'" fiberglas sleeving
METAL PARTS
265-10 .10 Half hinge with pin
TERMINAL STRIPS 265-11 .10 Half hinge with 2 holes
206-77 .15 Small tube shield
431-2 .10 Small 2-1lug 206-206 .15 Large tube shield
431-14 .10 Small 2-lug, 1 lug ground 206-263 .10 Circuit board shield
431-41 .10 Large 2-lug 204-701 25 VHF tuner bracket
431-3 .10 Small 3-lug 204-887 .30 Tuner bracket
431-10 .10 Small 3-lug, center lug 204-702-1
ground 3.00 Convergence bracket
431-43 .10 Large 3-1lug 100-581 1,20 Picture tube mounting as-
431-5 .10 Small 4-lug sembly
431-42 .10 Large 5-lug 206-297 1,90 Left picture tube shield
431-45 .10 Small 6-lug 206-301 1,80 Right picture tube shield
431-35 .10 Small 7-lug 206-296 2,10 Top picture tube shield
431-54 .10 2-lug screw type 206-300 2,10 Bottom picture tube shield

431-68 .20 4-lug screw type, VHF and 206-298 .85 Internal picture tube shield
UHF 200-534 5,00 Chassis
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION

No, Each No, Each o

MISCELL ANEOUS Miscellaneous (cont'd.)

390-135 .10 FCC certification label 110-42 15,25 VHF tuner (packed with IF
390-173 .15 Control panel label circuit board assembly,
330-11 .10 Felt strip #100-685)

58-6 2,40 Pole piece assembly 100-685 38.80 IF circuit board assembly
100-582 2,85 Blue lateral and purity 100-580

assembly Horizontal output bl

58-7 16,70  Deflection yoke 490-1 28'?8 Afirgl:g;:t topp T AssemBY

401-95 5.00 Speaker 490-5 ‘10
110-37 8.45 UHF tuner

Plastic nut starter

MODEL GRA-295-1 CABINET PARTS

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each No., Each
206-247 45 Picture tube back panel 253-45 05 #8 flat washer
shield 261-1 .05 Rubber bumper
204-704 .20 Convergence support
bracket NOTE: The Walnut Cabinet (#91-140) and the
250-252 .05 #6 x 5/8" bronze screw Cabinet back panel (#94-419) are not available
252-4 ,05 8-32 nut as replacement parts,

HORIZONTAL OUTPUT ASSEMBLY (#100-580)

A completely assembled horizontal output as-
sembly (#100-580) can be obtainedfor $28,50, In-
dividual parts can be purchased for the prices
listed below,

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each - No, Each

RESISTORS CAPACITORS

1-1 .10 47 Q 21-106 J0 22 puf 1 KV disc
1-3 10 100 © 21-49 .20 68 uuf 4 KV disc
1-6 .10 470 © 21-107 35 130 puf 6 KV disc
1-9 .10 1000 21-11 .10 150 puf disc

1-44 .10 2200 Q 21-108 10 180 puf 1 KV disc
1-26 .10 100 KQ 21-120 .15 500 pwuf 3 KV disc
1-35 .10 1 megohm 21-16 .10 .01 ufd disc
1-34-1 .10 1 megohm 1 watt 21-117 .20 01 ufd 1,4 KV disc with
1-35-1 .10 1,5 megohm 1 watt spark gap

1-40 .10 10 megohm 23-102 20 .0022 pfd tubular
3-3-2 25 2.7 2 2 watt 23-45 .20 ,047 ufd tubular
1-32-2 .20 4,7 megohm 2 watt 23-11 35 .1 ufd tubular
5-1-7 25 13 KQ 7 watt, film 23-99 .30 .12 pfd tubular

2-12-2 10 66 megohm 6 KV 23-48 .30 .15 pfd tubular

27-28 .20 .1 ufd resin
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PART PRICE DESCRIPTION

No. Each
COILS-CHOKE-TRANSFORMER

40-580 .80 Horizontal efficiency coil
40-1735 1,25 Focus coil
45-42 .20 8.5 1h choke

51-131 6.80 Horizontal output trans-

former
TUBES-SOCKETS
411-65 1,10 1V2 tube
411-189 1,60 3A3 tube
411-190 3.80 6BK4B tube
411-191 1.80 6DW4/6CL3 tube
411-192 4,25 6JE6A tube

VHF TUNER

PART PRICE DESCRIPTION

No, Each

NOTE: Refer to Figure 6-19 below for replac-
ing the converter strip and tuning strips in the
VHF tuner,

411-226 2,25 6GJ7 tube

411-220 1.85 6HAS5 tube

246-59 1.80 Channel 1 UHF converter
strip

246-60 1.60
246-61 1.60
246-62 1.60

Channel 2 tuning strip
Channel 3 tuning strip
Channel 4 tuning strip

SCREWDRIVER /

VHF TUNER WITH
COVER REMOVED

REMOVE TUNING STRIP

PUSH ON END OF TUNING STRIP,
THEN LIFT UP TO REMOVE STRIP.

PART PRICE DESCRIPTION

No., Each

Tubes-Sockets (cont'd.)

434-39 .15 Octal tube socket

434-144 .20 9-pin novar tube socket
434-155 .20 9-pin miniature tube socket

MISCELL ANEOUS

57-27 .60 750 ma silicon diode, 500 V
PIV

75-62 .35 High voltage socket insulator

260-40 .35 HV rectifier plate cap and
lead

260-46 S5 HV regulator plate cap and
lead

432-49 .35 2nd anode connector and lead
assembly

(#110-42)

PART PRICE DESCRIPTION

No, Each

246-63 1.60 Channel 5 tuning strip

246-64 1,60 Channel 6 tuning strip

246-65 1,60 Channel 7 tuning strip

246-66 1.60 Channel 8 tuning strip

246-617 1,60 Channel 9 tuning strip

246-68 1.60 Channel 10 tuning strip

246-69 1.60 Channel 11 tuning strip

246-10 1.60 Channel 12 tuning strip

246-1T1 1.60 Channel 13 tuning strip

246-57 2,70 Antenna balun assembly

INSERT TUNING STRIP IN HOLE.
PUSH END AGAINST SPRING. THEN
SNAP IN PLACE

| {// Figure 6-19
1t¢

y
REINSTALL TUNING STRIP
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YOKE REPLACEMENT PARTS

PART PRICE DESCRIPTION NOTE: The 100 pf capacitor in the yoke assem-
No. Each bly is not available as a replacement part,
1-2-2 .20 4700 Q 2 watt resistor

9-22 .50 Thermistor

MISCELLANEOUS

PART PRICE DESCRIPTION =1 —
No, Each /‘27”} //)
j /\/\/\f) /!
NOTE: Refer to Figure 6-20 for replacing a "‘//‘j\] (@ ey
pole piece magnet in a pole piece assembly, T boLE PlECE 8! l U

474-13 .30 Pole piece magnet

ASSEMBLY \ /-)’
\\ /7\,‘

3 7R
§ & = 8
BROKEN \ % S

POLE PIECE

POLE PIECE MAGNET
MAGNET

Figure 6-20
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