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This chart is a gulde to commonly used types of elec-
tronic components. The symbols and related illustra-

TYPICAL COMPONENT TYPES

tions should prove helpful in identifying most parts and
reading the schematic diagrams,
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INTRODUCTION

The Heathkit Model IG-57TA TV Post-Marker/
Sweep Generator is a solid-state fifteen-crystal
marker generator and clectronic sweep gener-
ator for alignment of tuned circuits in color or
black and white TV sets, and FM receivers,

The Post Marker Generator mixes one or more
marker signals with the democdulated signal
from the cireuit being tested or aligned, The
markers are sharp and well defined and will not
alter or distort the response curve of the circuits
involved, Therefore, the oscilloscope will show
the actual waveshape of the circuit or device
under test,

As many as six markers can be made to appear
simultancously on an IF trace, This enables you
to adjust the IF eircuits for proper waveshape and
bandwidth in much less time than would be possi-
ble if you were to use the old variable marker
system which must be reset and calibrated for
each marker frequency,

Markers are provided for color bandpass align-
ment,; picture and sound carrier frequehcies for
channels 4 and 10; FM tuner, FM IF, and dis-
ceriminator alignment; and television sound IF
adjustments, Modulation at 400 Hz is provided
for trap adjustment and for checking and adjust-
ing FM tuners, Also provided are two variable
voltage bias supplies, with switch-selector :to
provide positive or negative voltages,

HEATHEITY

The Bweep Generator has three linear sweep
ranges. These ranges cover the sweep necessary
for proper alignment of FMreceivers andthe TV
tuned circuits in the sound IF, color bandpass,
and video IF circuits, andfor proper overall RF/
IF response,

The diode modulator combines the frequencies of
the post-marker and sweep generators topermit
amplitude modulation of the picture carrier fre-
quency by a low frequency sweep signal, This
method of sweep alignment, called Video Sweep
Modulation, permits ohservation of the overall
color bandpass response, including the effect of
the video detector load circuitry,

Other, features include a blanking switch, trace
reversing switch, and a phase control so the
markers will appear as shown in the waveforms
in the set manufacturer's alignment instructions

"regardless of the oscilloscope you use,
L

All of these features combine to provide you with
a versatile, accurate, and attractive test instru-
ment that is designed for long and dependable
service at minimum cost,

Refer to the "Kit Builders Guide" for complete
information on unpacking, parts identification,
tools, wiring, soldering, and step-by-step ag-
sembly procedures,
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PARTS LIST

To order replacement parts, refer to the
Replacement Parts Price List and usethe Parts
Order Form furnished with this kit,

PART PARTS
No. Per Kit

The numbers in parentheses are keyed to the
numbers on the Parts Pletorials (fold-out from
Page 4),

DESCRIPTION

RESISTORS

1/2 Watt
(1)1-130
1-49
1-1486
1-3 2
1-66
1-45

[y
1 11
@D o
n
=Y

]
WS = D =]

Y e e L
]
LODY DO LD T b

1 1 | N |
B DI DD = DD =] = s

|-|-n-sll--|-r-r-u-

=]
-]

1
1
4
7
1
8
1
1
2
7
5
2
2
9
3
6
5
1
1
4
2
- 2
1-25 6
1-47 9
1-60 2
1-26 1
1-121 2

ITMATIIEITE

8.2 © (gray-red-gold)

22 Q (red-red-black)

75 © (violet-green-black)
100 © (brown-black-brown)
150 © (brown-green-brown)
220 © (red-red-brown)

270 © (red-violet-brown)

PART DPARTS DESCRIPTION
No. DPer Kit

1/2 Watt (cont'd.)

1-31 1 330 k© (orange-orange-
yellow)

1-32 1 300 k2 (orange-white-
yellow)

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

1/2 Watt Low-Nolse

470 © (yellow-violet-brown) (2)4-89 1 27 Q, 5% (red-violet-black)
680 § (blue-gray-brown), =70, 1 56 Q, 5% (green-blue-black)
1000 £ (brown-black-red)” 4-9 4 91 &, 5% (white-brown-black)
1500 § (brown-green-red) 4-57 2 100 @, 5% (brown-black-
2200 Q (red-red-red) brown)

2700 © (red-violetzred) 4-58 4 150 ©, 5% (brown-green-
4700 © (yellow-violet-red) brown)

6600 © (blue-gray-red) 4-59 2 220 €, 5% (red-red-brown)
8200 © (gray-red-red) 4-12 2 300 &, 5% ({(orange-white-
10 k (brown-black-orange) brown)

12 k¥ (brown-red-orange)} 4-71 2 430 @, 5% (yellow-orange-
15 kQ (brown-green-orange) brown)

22 k) (red-red-orange) 4-72 2 1300 £, 5% (brown-orange-
27 kQ (red-violet-orange) red)

30 k2 (orange-white-orange)

47T x© (yellow-violet-orange)

56 k (green-blue-orange)

68 kQ (blue-gray-orange) :

100 k2 (brown-black-yellow) 1 Wott

120 k@ (brown-red-yellow) (8)1-17-1 2 100 © (brown-black-brown)
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
CAPACITORS DIODES-TRANSISTORS
Disc NOTE: The physical appearance of several of
(4)21-3 11 10 pF the following diodes may vary as indicated by
g}—gg g ;g pg  the Parts Pictorial.
- p .
21-7 6 33 pF (20)57-217 3 Silicon diode**
21-32 1 47 pF (21)56-26 3 Crystal diode
21-85 2 56 pF (22)58-32 1 13,6 V zener diode**
21-96 3 85 pF 56-45 1 20 V zener diode**
21-9 1 100 pF (23)417-118 6 2N3393 transistor
21-11 1 150 pF 417-94 1 2N3416 transistor
21-21 2 200 pF (29 417-108 18 2N3692 transistor
g%—%g g 2;8 pg (25)417-133 2 40245 trangistor
- P
21-13 1 500 pF
21-14 13 ,001 pF
21-26 3 .003 uF CRYSTALS
21-27 9 005 uF
272 4 005 uF, 1.4 kv (1400 V)@0)204-352 1 3,080 Miz
404-4 1 4.5 MHz (4500 kHz)
5)95_14 F (27)404-238 1 3,579 MHz (3579.545 kHz)
(5)25-149 2 5 p
. 404-3%¢ 1 42,750 MHz
Other Capacitors 404-338 1 45,000 MHz
(8) 28-2 1 1 pF phenolic (brown-black- 204-329 1 45,750 MHz
white_silver) 04-340 1 47.250 MHz
y A . 404-341 1 67,250 MHz
(9) 20-99 2 22 pF resin 4349
20-124 1 115 pF resin =~ . 402- 1 06.625 MHz
20-104 1 130 pF resin
20-107 1 680 pF resin
%10) 20-8 1 3300 pF )
11) 27-73 3 047 uF Mylar#* )
) 27-47 o 'S UF Mylar CONTROLS-SWITCHES
(12) 25-200 1 .68 uF, 35 V Tantalum
(13) 31-36 2 8 to 50 pF trimmer (29)10-11 1 50 kQ control
(30)12-92 1 5 kQ/10 k@ dual eoncentric
COILS-CHOKES-INDUCTOR-TRANSFORMER 12-01 ] ;-Snfkrs;v/ll MO et
¢ - dual concentric
(14)40-478 2 Oscillator ¢oil (brown) control
(15)40-479 B Oscillator coil (red) 12-102 1 20 kQ/20 kD dual concentric
(16)40-820 1 100 kHz oscillator coil control
45-176 1 1.2 uH choke (31) 63-463 1 Wafer switch with 100 Q con-
(17)45-39 1 4.7 uH choke trol
(18)45-8 2 8.2 pH choke (32) 60-4 2 Slide switch, SPDT
(19) 403-3 1 Controllable inductor (33) 60-2 2 Slide switch, DPDT
54-191 1 Power transformer (34) 60-48 24 Rocker switch, DPDT (RF)

*DuPont Raeglstered Trademark
**¥Stamped with the Heath part number,
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PART PARTS DESCRIPTION
No, Per Kit No.

PART DPARTS
Per Kit

DESCRIPTION

CONNEC TOR-PLUGS-INSUL AT ORS-STRIPS

(35)432-176
(36)432-58
(37)432-50
(38)438-13
(39) 70-5
70-6
(40)431-3
(41)431-11
(42)431-35
(43)431-73 .

et DD b o CD 0D O

KNOBS-BUSHINGS

(44)462-82
(45)462-247
(46) 455-52
(47)462-276
(48)455-51

[ S ey

AC connector
Coaxial plug

Coaxial comnector
Banana plug

Plug insulator (black)
Plug insulator (red)
3-1ug terminal strip
5-lug terminal strip
T-lug terminal strip
Terminal strip

Black knob

Concentric knob with pointer
Bushing for kncb #462-247
Small knob with color dot
Bushing for knob #462-276

CABLE-WIRE-SLEEVING

347-1
89-30
343-7
343-9
341-1
341-2
344-50
344-52
344-53
344-54
344-56
344-59
340-3

b et b b b b bk b b e ek b b

HARDWARE

#4 Hardware
(49)250-52 70
(50)250-34 2
(51)252-2 22
(52)254-9 30

8-wire cable

Line cord with plugs

Small coaxial eable

Large coaxial cable

Large black stranded wire
Large red stranded wire
Black wire

Red wire

Orange wire

Yellow wire L.
Blue wire

White wire

Large hare wire

4-40 x 1/4" serew
4-40 x 1/2" screw
4-40 nut

#4 lockwasher

#6 Hardware

(53)250-116 4
(54)250-56 33
(55)250-229 12

(56)250-303 4

(57)250-304 4
(58)250-89 2
(69)250-162 7T
(60)252-3 31
(61) 250-8 12
(62)250-155 6

(63)264-1 34
(64)259-1 9

Other Hardware

(65) 259-24
(66) 252-17
(67)254-4
(68)259-10
(69)253-10
(70)255-21
(71) 252-9
{72)4217-3

N = O =0 0k O

6-32 x 1/4" black screw
6-32 x 1/4" screw

6-32 x 1/4" phillips head
SCrew

6-32 x 1/4" decorative head
screw

6-32 x '1/16" spacer stud
6-32 x 3/8" screw

6-32 x 1/2" screw

6-32 nut

#6 x 3/8" sheet metal screw
#6 x 3/8" black sheet metal
screw

#6 lockwasher

#6 solder lug

#8 long lug

Control nut
Control lockwasher
Control solder lug
Control flat washer
7/8" spacer
Speednut

DBinding post base

The following numbers in parentheses are keyed
to the numbers on Parts Pictorial B (fold-out

from Page 0),

METAL PARTS

{1)200-515
(2)100-032
(3)100-947
(4)90-374-1
(5)204-812
(6)204-759-1
(Ty204-811
(8)210-35
(9)208-383
(10)205-591
(11)205-727
(12)90-398-1
(18)90-397
(14)208-384
(15)206-385

G0 P=b P b ek ek ek b pet p END END Bh b b

Chassis

Front panel

Rear panel

Cabinet half-shell
Siderail

End cap

Switch bracket
Bezel

Sweep shield

Shield cover

Shield plate
Attenuator top shell
Attenuator bottom shell
Aftenuator shield
Switch shield
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No. Per Kit
MISCELLANEOUS Miscellancous (cont'd.)
75-156 2 Terminal shell (drilled)

85-192-2 1 Amplifier eircuit hoard 75-108 1 Terminal shell (RF)

85-103-3 1 Oscillator eireuit board (26)75-87 8 Nylon feedthrough

85-233-1 1 Sweep circuit board (2T204-135 4 Angle bracket
(16)73-34 8 Clip insulator (28)207-19 1 5/16" eable clamp
(17 75-17 10 Insulator bushing (29)211-34 2 Handle
(18)100-18-2 2 Black binding post cap (80)490-1 1 Alignment tool

100-16-18 3 Red binding post eap (81)490-5 1 Nut starter
(19)413-10 1 Red lens (32)301-34 1 Dlue and white 1abel
(20)412-15 1 Neon lamp (NE2H) 432-27 1 AC plug adapter
(21)260-18 12 Alligator clip 507-260 1 Parts Order Form
(22)261-28 4 Large plastic foot 507-308 1 Kit Builders Guide

261-29 4 Small plastic foot 1 Manual (See front cover for
(23)259-7 4 Spade lug part number.)
{24)73-53 1 Rubber grommet Solder

1

(25)75-111

Terminal shell (DEMOD)




STEP-BY-STEP ASSEMBLY

CIRCUIT BOARD

Before starting to assemble the cireuit boards,
be sure you have read the wiring, soldering,
and step-by-step assembly information in the
Kit Builders Guide,

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 resistorsunless directed otherwise
in a step, Resistors will be called out by the
color code and the resistance value inQ {(chms),

HBATEEIT?

k2 (kilohms), or MQ (megohms), Capacitors will
be called out by the capacitance value {in uF or
pF) and type,

DPerform each step in the order listed and com-
plete each Pictorial beforeproceeding tothe next

~Pictorial, When the circuit board is finished, set

it as}de until it is called for later on in the
assembly instruetions,

NOTE: Do not use the 1/2 watt low-nois¢
resistors, or the ,005 pF 1.4 kV disc capacitors
until directed to do 80 in a step,

Privter Dnlvar |
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START @

( ) Position the amplifier circuit
board (#85-102-2) lettered side
up as shown in the following
Pictorials,

NOTE: Do not solder the leads until
directed to do 80 in a step,

( ) 2,2 M0 (red-red-green),

{ ) 1000 & (brown-black-red),

{ v} 300 k2 (orange-white-yellow),

(4/10 kQ (brown-black-orange).

(,/)/ 12 'k (brown-red-orange),

‘(/) 120 k@ (brown-red-yellow),

FOR GOOD SOLDERED
CONNECTIONS, YOU MUST
KEEP THE SOLDERING
IRON TIP CLEAN...

WIPE IT OFTEN WITH A
DAMP SPONGE OR CLOTH.

CONTINUE
2P

( ‘44)0 £ (brown-black-brown).

&) 100 © (brown-black-hrown),

{) 1099 (brown-black-brown).

( ;)/Sclder all leads to the foil and
7 cut off the excess lead lengths,

(/f 2700 2 (red-violet-red),

() Prepare a resistor-ecapacitor
combinaticn as shown below,
Use a 2700 Q (red-violet-red)
resistor and a 56 pF disc capae-
itor,

CUT OFF

EXCESS

RESISTOR
LEADS ™

{ ) 680 & (blue-gray-brown),

( ) 330 kxR {orange-orange-yellow),

{ ) 100 @ (brown-black-brown).

NCOTE: When installing dicdes, the
cathode end must be positioned as
shown on the elreuit board. The ca-
thode end is marked with either a
coloy band or bands.

./ Silicon diode (#57-27).

(. /snicon diode (#57-27).

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

PICTORIAL 1

¥ 4.7 uH choke (#45-30).

(Vf 100 © (hrown-black-brown),

) ( ) 120 k2 (brown-red-yellow),

( ) 10 k0 (brown-black-orange).

( ) 68 k2 (blue-pgray-orange).

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

( ) 1000 & (brown-black-red).

(y/) Prepare a resistor-capacitor
combination as shown below,
Use a 10 k2 {(brown-hlack-
orange) resistor and a ,01 uF
dise eapacitor,

CUT OFF

EXCESS

RESISTOR
LEADS

( ) Zener diode (#56-32).

{ ) 1000 @ (brown-black-red).

( )100.9 1 watt (brown-hlack-
brown),

( )100Q 1 watt (brown-black-
brown).

(\/’ Silicon diode (#57-27),

{ ) Solder all leads to the foill and
cut off the execss lead lengths,

PROCEED TC PICTORIAL 2,
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~ START
Y

NOTE: Do not solder the leads until
directed to do 8o in a step.

{ ) 2N3303 transistor (#417-118) at
Q19 as ghown,

( )} .01 gF disc.

( ) .01 gF dise,

{ ) 2N3303 transistor (#417-118)at
Q20,

y 01 uF disc,

) .047 puF Mylar,

(
{ ) .047 uF Mylar,
(
{

)} 047 uF Mylar,

( ) 5 pF clectrolytic, NOTE: When
mounting electrolytic capaci-
tors, always insert the positive
{(+) lead of the capacitor into the
positive (+) hole in the eireuit
board,

FOSITIVE
{+) LEAD

{ ) Solder the leads to the foil
and cut off the cxcess lead

lengths,

o Rt ‘%"SE R
g

;
-

-~

( ) 100 pF electrolytic. Note posi-
tion of positive lead,

[ ( ) 293393 transistor (#417-118)at
Q22.

( } 100 uF electrolytic. Note posi-
tion of positive lead,

( ) Solder the leads to the fcil and
cut off the excoss lead lengths.

CONTINUE
O

( ) 5 uF clectrolytic. Noteposition
of positive lead,

( ) .001 uF disc,

{ )} .1 uF Mylar,

{ ) Position the 40245 transistor
(#417-133) as shown ard cut off
the "S" lead. Then insert the E,
B and C leads in thelr proper
holes in the ¢ircuithoardat Q17
and solder the leads to the foil.

LOCATING TAB

R s

() .68 pF Tantalum capacitor,
NOTE: Position the positive {+)
lead or color dot as shown,

POSITIVE 4
SIGN {+)

{ ) .1 uF Mylar,
(./ 2N3398 transistor (#417-118) at
v Qs

{ } .1 uF Mylar,

{ ) 250 uF electrolytic, Note posi-
tion of positive lead,

{ ) 250 uF electrolytic. Note posi-
tion of positive lead,

() 31;73393 transistor (#417-118)at
1-

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

Set the amplifier eirevit boardaside,
It will be used later,

PROCEED TO PICTCRIAL 3,

PICTORIAL 2

fster Lirbvay |
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The steps performed in this

DPictorial are in this area of s

the circuit board,

START

b

( ) Position the oscillator circuit
board (#85-153-2) lettered side
up a8 shown in the following
Pictorials,

NCTE: Do not solder the leads until
directed to do so in a atep,

—

") 1500 @ (brown-green-red),

) 220 @ (red-red-brown).

) 8200 & (gray-red-red).

) 47 k8 (ycllow-viclet-orange).

} 100 £ (brown-black-brown).

} 1500 £ (brown-green-red).

) 8200 & (gray-red-red).

) 47 k0 (yellow-violet-orange).

(
{
(
(
(
{ ) 220 @ (red-red-hrown).
|£
(
(

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

) 100 & (browm-black-brown),

} 1500 © (brown-green-red}.

(
{
{ } 220  (red-red-brown),
{

) 47 k@ (yellow-viclet-orange).

{ ) 100 @ (brown-black-brown).

{ ) 568 k0 (green-blue-crange),

{ ) 8200 & (gray-red-red),

( ) 4700 @ {yellow-violet-red).

( ) 220 & (red-red-brown).

o~

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

PICTORIAL 3

PART NUMBER

CONTINUE

<

{ ) 8200 Q (eray-red-red).

{ ) 100 @ (brown-black-brown).

( ) 15 k@ (brown-green-orange).

} 1500 & (brown-green-red),

) 100 & (brown-black-brown).

) 47 k§2 (yellow-viclet-orange).

) 8200 Q@ (gray-red-red).

¥ 220 Q (red-red-brown).

) 1500 & (brown-green-red).

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

Y 100 € (brown-black-brown).

} 47 k2 (yellow-violet-orange),

} 8200 & (gray-red-red).

} 1000 @ (brown-black-red).

") 1000  (brown-black-red).

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

) 56 k} (green-blue-orange).

) 1" white wire,

} 220 @ (red-red-brown),

—— " — ——, — — _—

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

PROCEED TO FICTORIAL 4,

]

fster Lirbvay |
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START
Y

NOTE: Do not solder the leads until
directed to do so in a step.

( ) 100 @ {prown-black-brown),

( ) 4700 @ (yellow-violet-red).

( ) 56 k2 {green-blue-orangse),

{ ) 220 @ (red-red-brown).

{ ) 100 2 (brown-hlack-brown).

( ) 56 kQ-(green-blue-orange),

{ ) 4700 @ (yellow-vioclet-red).

{ ) 220 @ (red-red-brown),

{ ) 100 § (brown-black-brown),

cut off the excess lead lengths,

( ) Solder the leads to the foll and |.

{ )} 56 kR (green-hluc-orange),

( ) 4700 & (yellow-violet-red).

{ ) 220 & (red-red-brown).

{ ) 100 © (brown-black-brown),

( ) 56 k@ (green-blue-orange).

{ } 4700 @ (yellow-viclet-red).

() 220 © (red-red-brown), .

{ ) 100 £ (brown-hlack-brown).

( ) 1-1/4" white wire,

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

PICTORIAL 4 :

| PART NUMBER

The steps performed in this

14— Pictorial are in this area of

the circuit board,

CONTINUE
<

{ ) 4700 @ (yellow-viclet-red).

) 100  (brown-black-brown),

) 220 @ (red-red-brown).

y 4700 Q (yellow-violet-red).

) 56 kf? (green-blue-orange).

) 100 © {brown-black-brown).

) 220 © {red-red-brown),

) 58 kQ (green-blue-orange).

} 100 9 (brown-black-hrown).

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

) 4700 © (yellow-viclet-red).

)} 220 © (red-red-brown).

) 56 k {green-blue-orange).

) 100 2 (brown-black-brown),

) 4700 & (yellow-violet-red),

) 150 @ {brown-green-brown).

Y 22 k2 (red-red-orange).

) 100 © (brown-black-brown).

) 6800 @ (blue-gray-red).

— | e~

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

PROCEED TO PICTORIAL 5, .

iy POF

hater Dnlwar |
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The steps performed in this
Pictorial are in this area of

PART NUMEBER
the circuit board,

START
Y
NOTE: Do not solder the leads until CONT | NUE ;
directed to do so'in a step, | ' {}

. } 18 pF disc,

) .01 pF di \ ( ) .01 uF dise, .
. u 1sc. A L, T, A - e o

( ) 50O pF dise,

( ) .003 pF dise,

) 270 pF disc,

{ ) .003 uF diac,

(
(
(.) 85 pF disec.
(
(

) .01 uF dise,

) 18 pF di ( ) .01 uF dise,
pF dise,

( ) 470 pF dise,

{ )} .0l uF dise,

(
( ) 24 pF dise,
{

} 01 pF disc,

{ ) 10 pF dise,

) Sclder the leads to the foll
and cut off the excess lead

lengtha.

—

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

) 270 pF dise. ( ) 56 pF disc.

) 85 pF disc, { ) .0l uF dise.

( ) 100 pF dise,

(
(
( )} .01 pF disc,
(
(

) 18 pF dise, ( ) 85 pF dise,

) 01 pF disc, ( ) .01 uF disc,
() 38 pF disc. GGy T X4 [ ) 10 pF dise.
{") 270 pF disc, { ) 33 pF dise,
( .01 puF dise, : 10 pF dise.

( ) 10 pF dise, ] .001 pF disec,

(
{ ) Sclder the leads to the foil and . 1§ Bolder the leads to the fofl and
cut off the ¢xcess lead lenpgths, \/ cut off the excess lead lengths,

PROCEED TO PICTORIAL 6,

PICTORIAL 5
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The steps performed in this
Pictorial are in this area of

the eircuit board,

START
)

NOTE: Do not solder the leads until
directed to do so in a step.

( ) .001 pF dise,

(

)

33 pF disc,

C

)

10 pF dise,

)

,001 pF disc.

10 pF disc. ‘

33 pF dise,

001 uF disc.

Solder the leads to thefoil and
cut off the excess lead lengths,

24 pF disc.

10 pF disc.

001 uF dise,

47 pF disc.

13 pF disc.

1 pF phenolie,

001 uF dise.

Solder the leads to the foil and
cut off the cxeess lead lengths,

l——PART NUMEER

. CONTINUE

<

} 001 uF dise,

) 33 pF disc,

} 10 pF dise, -

001 pF dise,

33 pF disc.

001 uF disc,

)
)
) 10 pF dise,
)
)

Solder the leads to the foll and
cut off the excess lead lengths,

) 24 pF disc,

) 10 pF disc.

) 24 pF disc.

) 001 pF dise,

o

24 pF dige,

—

10 pF dise,

—

Solder the leads to the foil anc
cut off the excess lead lengths,

PROCEED TO FPICTORIAL 17,

PICTORIAL 6

Privter Dnlvar |
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HEATHEIT

FOR GOQD SOLDERED
CONNECTIONS, YOU MUST
KEEP THE SOLDERING
IRON TIP CLEAN...

WIPE IT OFTEN WITH A
DAMP SPONGE OR CLOTH.

START @

NOTE: Transistors may come in
either of-the physical shapes shown
below, First identify the transistor
shape by the illustration, and note
the difference, Orient the leads to
the holes, and insert leads C, B, and
E into the corresponding C, B, and
E hcles in the eircuit board, Place
the transistor 1/4" above the eircuit
board, Solder the leads of each
transistor as it is installed, then cut
off the excess lead lengths,

]
E., B, AND C,
STAMPED
ON ‘THIS
TRANSISTOR
TYPE ONLY

FLAT SIOE

OR

(u,/ 2N36802 transistor (#417-108)at
Qllo :

\\L ) 2ZN38602 transistor at Q9,

{ ) 2N3692 transistor at QT,

( ) 2N3892 transistor at Q5,

{ ) 2N3892 transistor at Q3.

{ ) 2N36902 transistor at Ql,

CONTINUE
>

2N3602 transistor at Q15,

2N3692 transistor at Q16,

2N3692 transistor at Q13.

2N3602 trangistor at Q14,

2N3692 transistor at Q12,

\

2N3602 transistor at Q10,

2N3692 transistor at Q8,

2N3692 transistor at Q6.

2N3692 trangistor at Q4, .

PICTORIAL 7

Position the 40245 transistor
(#417-133) as shown and cut off
the "8" lead, Then inscrt theE,
B, and C leads in their proper
holes in the circuit board and
sclder the leads to the foil,

LOCATING TAB

PRCCEED TO PICTCORIAL 8.

BCL saeyBPiF
Privstar Lirbvay |




e M EATHIIT

Page 17

START
4

NOTE: Solder the leads as cachpart
ig installed, Do not cut off the excess
lead lengthunless dircetedtodosoin
a step. Do not bend the pins on the
larpe crystals,

( ) 3.080 MHz large crystal (#4104~
332). Do not bend leads,

NOTE: The erystal to be installedin
the next step may be marked 3,579
MHz or 3579,545 kHz,

( ) 3,570 MHz large erystal (#404-
238) at location marked 3,58,
Cut off the excess lead length,

( ) 4.080 MHz large cryatal (#404-
° 333). Do not bond leads,

-1

{ ) 39.750 MHz small crystal
(#404-334). Cut off the excess
lead lengths, .

NQOTE: When you install the oscilla-
tor eoils, be sure the noctch in the
coll is positioned as shown on the
Pictorial, Do not cut off any of the
coil leads,

[ ) Oscillator ecil #420-479 (red).

( ) 42,170 MHz small crystal
(#404-338). Cut off the excess
lead lengths,

( ) Oscillator cofl #40-479 (red).

{ ) 42,750 MHz small crystal
(#404-344). Cut off the excess
lead lengths.

{ ) Oscillator coil #430-478 (red).

{ ) 45,750 MHz small crystal
{(#404-330), Cut off the oxcess
lead lengths,

{ ) Oscillator coil #40-479 (red).

( ) 67.250 MHz small crystal
(#404-341), Cut off the cxcess
lead lengths,

{ ) Osecillator coil #40-478 (brown).

PICTORIAL 8

i ey
o '

CONTINUE
7

NOTE: Do not bend the pins on the
large crystals,

( ) Osecillator ccil #40-820, .

NCTE: The crystal to be inatalled
in the next step may be marked
J 4.5 MHz or 4500 kHz,

{ ) 4.5 MHz large crystal (#404-4),

{ ) 10,7 MHz large crystal (#404-
39). Do not bend leads,

( ) Oscillator coil #40-479 (red),

( )*41.250 MHz small crystal
(#404-1385). Cut off the excess
lead lengths,

{ ) Oscillator eoil #40-479 (red).

{ ) 42,500 MHz small crystal
| (#404-337), Cut off the excess
lead lengths,

{ ) Oscillator coil #40-479 (red).

{( ) 45.000 MHz &small crystal
(#404-338). Cut off the excess
lead lengths,

{ ) Oscillator coil #40-479 (red),

() 47.250 MHz small crystal
(#404-340). Cut off the excess
lead lengths.

( ) Oscillator eotl#40-476 (brown),

( ) 96,625 MHz small erystal
(#404-342). Cut off the excess
lead lengths,

{ ) Be sure all connections are
properly soldered and that there
are no solder bridges between
the fcils,

SBet the oseillator eireuit board aside,
It will be used later,

PROCEED TC PICTORIAL 9.
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HEATHXIT

START
N

{ ) Position the sweep circuit board
(#85-233-1) as shown in the Pie-
torial, *

( ) 2N3303 transistor (#417-118) at
¥ Q27 Refer to Detail 0A,

( ).6800 2 (blue-gray-red).

—

NCTE: Inthe next two steps, bend one
lead of each resistor as shown and
mount the resistors in an upright
position on the eireuit board,

( ) 22 k@ (red-red-orange),

( ) 47Tk (yellow-violet-orange).

{ ) 220 & (red-red-brown),

( ) 2N3692 transistor (#417-108)at
Q26. Refer to Detail 0B,

Insert the E, C, and B leads of the
transistor into the corresponding E,
C, and B holes in the efircuit board,
Position the transistor 1/4" above
the eircuit board,

Detail 9A

CONTINUE
<

{ ) Crystal diode {#56-26), Be sure
you pogition the eathode end as
shown on the circuit board,

NOTE: DIQDES MAY BE SUPPLIED
IN ANYOF THE FOLLOWING SHAPES..
THE CATHODE END OF THE DIODE
IS MARKED WITH A BAND OR
BANDS, ALWAYSPOSITION THIS
END AS SHOWN TN THE PICTORIAL,

[ BAND OR BANCS |

{ ) 22 k@ (red-red-orange),

( ) 470 8 (yellow-violet-hrown).

{ ) 2N3692 transistor (#417-100)at
Q25, Refer to Detail 9B,

{ ) Ceramic trimmer {#31-136).
Sclder the lugs to the foil
NOTE: Do 'not bend the luga,

CERAMIC
TRIMMER

( ) Solder the leads to the foll and
cut cff the cxcess lead lengths,

Insert the E, C, and B leads of the
transistor into the correspondingE,
C, and B holes in the circuit board,
Pogition the tramsistor 1/4" ahove

the eireuit board.
' FLAT $SIDE

PICTORIAL 9

{ ) 2N3416 transistor (#417-54) at
Q23, Refer to Detail DA,

( ) 7159 (violet-green-black).

{ )} 680 @ (blue-gray-brown),

( ) 75 Q@ (vioclet-green-black),

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

( ) Ceramie trimmer,

( ) 22 k@ (red-red-orange).

( ) 2N3602 transistor (#417-108)at
Q24, Refer to Detail 9B,

( ) 270 & (red-violet-brown),

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

PROCEED TO PICTORIAL 10,

Detall 9B
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START
o

NOTE: Do not solder the leads until
directed to do so in a gtep, Whenyou
mount an electrolytic capacitor, be
sure you insert the positive (+) lead
in the positive (+) hole in the circuit
board.

( )25 pF clectrolytic. Bend the
negative (-) lead as shown,
then mount the ¢apacitor upright
on the circuit board,

( ) .01 uF disc,

( ) .1 uF Mylar. .

( ) 3300 pF (#20-6). Position the
colored end as shown,

NOTE: In the next two steps, cut each

wire to the proper length and remove ||

1/4" of insulation from each end,
Solder each wirg ag it is installed,

( ) 1-7/8" yellow wire between
holes U-and U,

{ ‘) 4-1/4" yellow wire between
holes P and P.

{ ) 470 pF dise,

{ ) .005 uF dise,

{ ) 680 pF resin,

( ) 115 pF resin,

{ ) 200 pF dise,:

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

Upsho 1
|

PICTORIAL 10

2" 3“
] ]

CONTINUE

~

{ ) 6" yellow wire between holes K| -
and K, Solder both ends of this
wire,

( ) 10 uF eleetrolytic, Positionthe
positive (+) lead as shown,

{ ) .0l uF dise.

{ ) .01 uF dise.

{ ) 18 pF disc,

) ,003 nF dise,

) 130 pF resin,

(
(
{ ) .005 uF disc,
(
(

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

PROCEED TO PAGE 20,

4" 5“ 6!'

fster Lirbvay |
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POSITION ALL INDUCTOR
LEADS UP CUT OF THE WAY.

PART 1

SAME COLCR

INSERT 3"

BARE WIRE

STRAP
THROUGH

CONTROLLABLE

INCUCTOR

OPENING soLock
/
S AME oA
COLOR v
LEADS IW\E\://
1-1/g" > 2
TREN DENDY BOTIOMOF [
CIRCUIT BOARD
OF BARE WIRE ES?DNEQND\. N / %\
) [
TOP OF .
CIRCUIT BOARD
PART 3 PART 4

SR

BARE WIRE
~BARE WIKE (BSTRAP
STRAP ‘
2
MG 7
OLOR Sﬁﬁfhmn ﬁgwn
D
LEADS s_
PART 5

SET OHMMETER TO LOW RANGE {Rx1!}

CONNECT LEADS TO: OHMMETER READING:

D AND X 5000 .
TAND § o
R AND N 0f
M AND L on
G AND F on

R
GRS
K

oty

- T 1 b Sy
%

N g,
£

. 5" . R .
TP PRRE A ) )
e T R T N PRy L o)
o PR PP LY

PICTORIAL 11

BCL sasyPlF
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Refer to Pictorial 11 (fold-out from this page)
for the following steps.

NOTE: Be sure you do not drop the controllable
inductor and damage its powdered iron core,

(. ) Remove the insulation from a 3" yellow
wire,

{ ) Refer to Detail 11A and form the 3"
bare wire as shown, It will be used as a
hold-down strap,

3" BARE
WIRE

Detail 11A

( ) Insert the angled end of the wire through
the opening between the large coil and the
inductor core, Then bend the angled end
down so the wire is shaped in an inverted
U, See Part 1 of Pictorial 11,

( ) Refer toPart2A of Pictorial 11 and caretully
bend the ten leads of the induetor up out of
the way and insert the ends of the wire U
through holes W and E in the sweep circuit
board, Line up the inductor core with the
outline on the circuft board,

CAUTION: Hold the inductor in place wh11e you
perform the following steps,

) Turn the eircuit board over, Then referring
to Part 2B of Pictorial 11, bend over the end
of the wire eoming from hole W and solder
it to the foil, Cut off the excess length of
this wire,

) Again refer to Part 2B of the Pictorial and
use long-nose pliers to pull up on the wire
coming from hole E; at the same time,
bend it over as shown,

)} Now solder this wire to the foil at E, Do
not cut off the excess wire until direected
to do so,

) Refer to Part 3 of the Pictorial and, using
small long-nose pliers, carefully insert the
leads coming from the left side of the in-
ductor into the indicated holes inthe circuit
board,

) Refer to Part 4 of the Pictorial and earefully

insert the leads coming from the right side
of the inductor into the mdlcatecl holes in
the cirecuit board, -

) Turn the circuit board over and lightly pull
each lead through its hole ag far as it
will go,

) Now solder each lead to the foil and cut
> off the excess lead lengths,

) Be sure the inductor is firmly mounted on
the circuit board, To tighten the inductor,
yrefer to Part 2B of Pictorial 11 and melt
the solder at E, At the same time, pull
slightly on the wire coming from this hole;
then resolder the wire and cut off the excess

length,

) Refer to Part 5 of the Pictorial and, using
an chmmeter set to the low chms position
(R x 1), check the resistance between the
points indieated in the chart, The reading
should be as shown,

Politar T3y
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SWEEP SHIELD

Refer to Pictorial 12 for the following steps. CAUTION: BE VERY CAREFUL WHEN YOU REMOVE THE

QUTER INSULATION THAT YOU DO NOT CUT THE VERY

NOTE: When hardware is called for, only the SMALL WIRES OF THE SHIELD
screw size is given, For instance, if4-40x 1/4"
hardware is called for, it means that a 4-40 x l« PREPARE EAC;.',EED AS SHOWN

l
1/4" screw, one or more #4 lockwashers, and a 12— =12
4-40 nut should be used for each mounting hole, e 1V o - 1/

The Detail referred to in the atep shows the 3¢ /%“
proper position and number of lockwashers, 7\5H|ELD LEAD

REMOVE THE OUTER LNSULATION

The Heath Company has provided a plastic nut
starter with this kit, Use this nut starter to
pick up and start nuts on screws, Refer to Page
3 of the Kit Builders Guide for further infor-
mation,

() Refer toDetail 12A andmount angle brackets PUSH DACK THE SHIELD, THEN MAKE AN OPENING IN
on the sweep eircuit board at the four lo- THE SKIELD AND BEND OVER AS SHOWN. PICK OQUT
cations shown in the Pictorial, Use 4-40 x THE INNER LEAD.

1/4" hardware as shown in the Detail,

4-40 x 1/av scnzw\?

| . REMOVE THE INNER LNSULATION AND STRETCH QUT )

THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER TO
THE END OF THE SHIELD AND INNER LEAD, USE ONLY
ENQUGH HEAT FCR THE SOLDER TO FLOW.

COMPONENT SGLDER—‘i; /\
SIDE OF P Y\
. D \.'n_
".‘-

ANGLF BRACKET

CIRCUIT .
BOARD ~

L}
#4 -LOCKWASHER\

2 Detall 128
, S-ao NuT ~ .

. i CAUTION: When you perform the next step, be
Detall 12A surc you do not damage the insulation on the
yellow wire as you solder the shield lead in

hole J,
NOTE: Be sure you use the 9-1/2' length of the ( ) At one end of the cable, insert the inner
large (75 Q) coaxial cable in the next step, lead into hole H and the shieldlead into hole
- J. Solder the leads to the foil andcut off the
{ ) Refer to Detail 12B and prepare a 2-3/4" excess lead lengths, The free end will be

length of larpge coaxial cable, connected later,
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Lay the sweep circuit board aside and perform
the following steps,

OUTSIDE OF
SWEEP SHIELD

Refer to Detail 12C for the following steps,

( ) Locate the sweep shield (#206-383) and
position it as shown in Pictorial 12, g

( ) Refer to Detail 12C and install nYIO'n feed- . TAPERED
through in holes DA, DB, DC, DD, DE, - END
DF, DG, and DH, Install each feedthrough
from the outside of the shie]id antl press
the tapered end firmly into its hole, Then

; i NYLON
squeeze the tapered end slightly flat, —_—— F?OU cH

(l ) Install a rubber grommet (#75-53) in hole
Dd, .

NOTE: Do not use the 8-32 x 1/4" black screws Detail 12C
or phillips head screws until directedtodoso in

a sfep. ‘

( ) Refer to Detail 12D and insert the sweep
cireuit board into the open end of the sweep
shield; then secure the circuit board to the
ghiceld with 6-32 x 1/4" hardware at the
four locations shown,

6-32 x 1fa"
SCREW

NOTE: INSERT CIRCUNT
BOARD INTC OPEN END
OF SHIELD

I SWEEP
SHIELD |

Detail 12D
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L
4

3/16"

¥

Datail 12E

Refer to Detail 12E and Pictorial 12 (fold-out
from Page 20) for the following steps,

NOTE: Insecrt the straight 1lead of each resistor
in the proper hole in the cireuit board and
solder the looped lead to the pin of the specified
feedthrough,

( ) Refer to Detail 12E and prepare one leadon
each of four 100 £ (brown-black-brown) re-
sistors as shown,

( ) Insert the straight lead of one of these re-
sistors in the circuit board hole marked 100
(NS) and place the looped lead over the pin
of feedthrough DA (S-1),

V)/ In a like manner, install the remaining three
prepared resistors between the circuit
board holes marked 100 (NS) and feed-
through DB (8-1), DC (8-1), and DF(S-1),

( ) Refer to Detail 12E and prepare two 39 kO
(orange-white-orange) resistors,

( ) Install these twopreparedresistors betwéen
the circuit board holes marked 39 k (NS)
and feedthroughs DE (S8-1) and DG (8-1),

( ) Again refer to Detail 12E and prepare
a 2200 & (red-red-red) resistor,

(/) Install this prepared resistor between the
circuit board hole marked 2200 (NS) and
feedthrough DP (8-1),

{ ) Remove 1/4" of insulation from each end

of a 1" yellow wire,

{ Wrap one end of this wire around the pin of
feedthrough DH (8-1), and insert the cther
end of the wire in ecircuit boardhole A (NS),

4

CAUTION: BE VERY CAREFUL WHEN YOU REMOVE THE
QUTER INSULATION THAT YOU DO NOT CUT THE VERY
SMALL WIRES OF THE SHIELD LEAD.

PREPARE EACH END AS SHOWN

2" — /2"

3
- /Q"’-'.:-..,_‘ ;
=N SHIELD cur GFF -
LEAD SHIELD LEAD

PEEL OFF THE FOIL AND STRALGHTEN QUT THE SMALL
WIRES OF THE SHIELD LEAD.

FOIL
SHIELD
LEAD

REMOVE THE INNER INSULATION AND TWIST TOGETHER
THE SMALL WIRES OF THE SHIELD LEAD, APPLY A
SMALLAMOUNT OF SOLDER TO THE END OF THE SHIELD
LEAD AND THE INNER LEAD.

somm/[l

Detail 12F

TWIST AND
_~—SOLDER

Turn the sweep assembly over; then solder
the free ends of the seven resistors andthe
yellow wire to the circuit board foil andcut
off the excess lead lengths,

( ) Refer to Detail 12F and prepare a 10-1/2"
small coaxial eable,

CAUTION: In the next-step, be sure you do not
damage the insulation on the yellow wire when
you solder the shield lead into hole C,

( ) At the end of the eable with the shield lead,
insert the inner lead in eircuit boardhole B
and the shield lead in hole C, Solder the
leads to the foil and cut off the excess lead

lengths,

( ) Insert the other end of the coaxial cable
through grommet DJ for connection later,

Politar T3y
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Refer to Pictorial 13 for the following steps,

( ) Position the sweep assembly as shown inthe
Pictorial,

Connect disc capacitors from the feedthroughs to
the solder tabs on the sweep shield, Wrap the
capacitor lead around the feedthrough pin as
close to the nylon insulation as possible, NOTE:
Do not use the ,005 pF 1,4 KV disc capacitors,

] FIHL.ATEL T

SHIELD
SOLDER TABS

Disc From: To Shield

Capacitor: Solder Tah:
(') .005 uF DA (NS) #1 (NS)

SWEEP
( ) .005 uF DB (NS) #1 (8-2) SHIELD
( ) .01 uF DC (NS) #2 (N8)
PICTORIAL 13
() .01pF DD (N8) #2 (S-2)
( }.005uF DE (NS) #3 (NS)
( ) .005 uF DF (NS) #3 (N8)
( ).005 uF DG (NS) #3 (NS)
( ) .005 pF DH (NS) #38 (8-4)
CHASSIS

Refer to Pictorial 14 for the following. steps,

NOTE: When mounting the circuit boards, donot
tighten the hardware until you dre sure the
holes in the cireuit boards line up with the holes
in the chassis,

( ) Position the chassis as shown in the Picto-
rial,

{ ) Mount the amplifier (small) ecircuit board
(#85-192-2) on the chaasis so the four up-
right capacitors arc nearest the center of
the chassis, Use a #8 long lug on the bottom
of the chassis at CN, Secure the eircuit
board with 4-40 x 1/4" hardware,

(, ) Mount the oscillator circuit hoard (#85-193-
3} on the chassis with 4-40 x1/4" hardware
in the unlabeled holes,

( ) Mount a 3-lug terminal strip (#431-3) at
CA with 4-40 x 1/4" hardware as shown,

( ) Mount a no-lug terminal strip onthe bottom
of the chassis at CB, Use 4-40x1/4" hard-
ware,

( ) Mount #8 long lugs on the bottom of the
chassis at CN, CD, and CE with4-40x 1/4"
hardware, Posgition each lug pointing away
from the circuit board,

( ) Mount a #6 solder lug and a #8 long lug at
CC with 4-40 x 1/4" hardware. Point the
#6 lug toward the side and the #8 lug away
from the circuit board,
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NOTE: The sweep assembly will be secured to from the bottom of the chassis, secure the

the chassis with only two #6 sheet metal screws sweep assembly with #6 x 3/8" sheet metal
at this time, Be sure youinsert these sheet metal screws at locations CK and CL,

scrows in the two indicated holes in the chassis
and the sweep shield,

( ) Place the sweep assembly on the top of the ( )-Emy the chassis aside. It will be called for
chassis as shown in the Pictorial, Then, later,

?4—4-40 SCREW

3-LUG
TERMINAL STRIP

& &E|

SWEEP (&) . ﬁ
! @)e————— 4 LOCKWASHER

ASSEMBLY | ik
- g —2-maly /\@i@ Q

/ B
- ﬁ | - 'H'..,:’ >
P TS & T}

SHEETMETAL
2 TERMINAL
SCREW RMIN;
* [
CHASSIS
#4 Locansu:n—-
2-00 NUT—e-ED)

AMPLIFIER

CIRCUIT BOARD OF@

L\ #58 LONG LUG

\ J/ #4 LOCKWASHER
BN A 4-40 NUT

~ HQ.: C‘r\‘

' PICTORIAL 14

Privter Dnlvar |
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SWITCH BRACKET

4-40 x 1/4" SCREW

ROCKER SWITCH

PICTORIAL 15

FRONT-PANEL

NOTE: The plastic nut starter can be used to

hold the 4-40 screws while they are startedinto
the rocker switch frame,

( ) Refer to Pictorial 15 and mount-17 rocker
switches to the switch bracket (#204-811)
with 4-40 screws, Be sure you mount the
switches on the proper side of the switch
bracket, t,

( ) Lay the switch assembly aside until it is
called for later,

Refer to Pletorial 16 for the following steps,

( ) Mount binding post bases at AF, AG, AH, AT,
and AU, Refer to Detail 16A anause two in-
sulator bushings, a #6 solder lug and two
6-32 nuts for each base, Position the holes
through each base horizontally and each
solder lug as shown in Piclorial 16,

( ) Turn red binding post caps (#100-16-18)
onto binding post bases AF, AG, and AUand
black binding post caps (#100-16-2) onto
binding post bases AH and AT,

INSULATOR
BUSHING
RS H

BINDING
INSULATOR POST
BUSHING BASE

Detall 16A
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[+] [¢]
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D32
D03 DI
99093 KD
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Nl

CONTROL
? SOLDER LUG

PICTORIAL 16
CAUTION: In the following step, the screw- to enlarge the open end of each bindingpost
driver head should be larger than the cpening so0 the caps cannot be removed,

in the end of the binding post base, but small

enough to go through the hole in the binding post ’
cap, hioe ( ) Refer to Detail 16C and mount a wafer switch

with control (#63-483) at AA, Position the
( ) Refer to Detail 16B and tap the handle of switch so the "open" area of the wafer is up-
a phillips head screwdriver with a hammer ward as shown in the Pictorial,
CONTROL
NUT
e CONTROL
= - FRONT PANEL | By  FLAT WASHER
PHILLIPS HEAD T ' :

SCREW‘DRIVER\

CONTROL
LOCKWASHER

Detall 168 Detall 16C
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CUT HERE

CONTROL SOLDER LUG _ . ﬁ? ™~
Detﬂil 160 CONTROL SOLDER LUG
( ) Refer to Detail 18D and prepare a control Detail 16F

sclder lug as shown,

(#12-91) at AD, Use the prepared control solder lugs as shown,

solder lug, acontrolflat washer, and control

nut, Position the hent portion of the solder

lug in line with lugs 3 and 6 of the control ( ) Refer to Detail 16G and mount coaxial con-

and tighten the nut, See Detail 16E, nectors (#432-59) at AS, AN, AL, and AJ,
Use one of the prepared solder lugs inplace
of the lockwashers supplied with the con-
nectors, Position each solder lug as shown
in the Pictorial, The remaining prepared
solder lug will be used later,

REAR OF
FRONT PANEL

( ) Mount a coaxial connector at AP, Use a
regular control solder lug in place of the

CONTROL lockwasher supplied with the connector.

WASHER R Form and position the control solder lug

80 its end is against lug 9 of control AA .

then tighten the nut,

CONTROL
SOLDER LUG

. COAXIAL CONNECTOR
Detail 16E CONTROL
SOLDER LUG

( ) Mount a 10 kQ/5 kQ dual control (#12-92) -
at AB, Use a control lockwasher, flat wash- @
er, and nut, Posgition the control #s shown NUT
in the Pictorial,

REAR OF [l
FRONT PANEL

( ) In a similar manner, mount a 20 kf2/20 k2
dual control (#12-102) at AE, Position the
control lugs as shown in the Pictorial, Detdil 16G

YPIIE
@ Dirbvey |
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( ) Refer to Detail 16H and mount 2 redlens at
AC with a speednut (#252-9), Position the
slot as shown and press the speednut firmly
against the front panel.

NOTE: In the next step, be sure the wide area
of the bracket is positloned as shown in the
Detail when you mount the switch assembly
to the front panel, Do not use the 6-32 x 1/4"
phillips serews until directed to do so in a step,

) / RED LENS

SPEEDNUT

REAR OF
FRONT PANEL

Detail 16H

( ) Refer to Detail 16J (fold-out fromthispage}
and mount the switch assembly to the front
panel, Use 6-32 x 1/4" hardware with_ a #6
solder lug instead of a lockwasher at loca-
tion X,

CRVERYERTERTEE]

6-32 x 1/4" PHILLIPS
HEAD SCREW

)

SLIDE SWITCH

INSIDE OF
FRONT PANEL

Detail 16K

NOTE: Each rocker switch must operate freely
after the switch assembly is secured, If any
switch binds, mark it and remove the switch
assembly, Loosen the two switch mounting
screws and reposition the switch slightly; then
tighten the mounting screws and remount the
switch assembhly,

{ ) Refer to Detail 18K and mount an SPDT slide
switch (#60-4) at AR with 6-32 x 1/4" phil-
lips head screws, Position the switch as
shown and do not overtighten the screws,

- () In a similar manner, mount a DPDT slide
switch (#60-2) at AK,

€ B

DI
DD

D232 I
93D
49D

PICTORIAL 16
(Repeat)

Privter Dnlvar |
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6-32 NUT
#6 LOCKWASHER

SWITCH BRACKET
ASSEMBLY

WIDE AREA
OF BRACKET
)

AN

Detail 16J

AN
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Initial Wiring - Front Panel
Refer to Detail 17A for the following steps,
( ) Locate the 8-wire cable and cut itto 15-1/2",

( ) Prepare the 8-wire cable according to the
dimensions indicated in the Detail, Cut off
the black and the yellow wires at each end
of the outer insulation because these eable
wires will not be used, Remove 1/4" of
insulation from each end of the remaining
leads,

CAUTION: BE CAREFUL WHEN YOU REMOVE THE QUTER
INSULATION THAT ¥OU DO NOT CUT, THE INSULATION
ON THE SMALL WIRES IN THE CADLE.

(o) (51 [0 (B (5 (o)
C6eE |6 e e
CE|Ee\6oEe|eE
¢ece)teEten

15-1/2"—

5-1f2" b ._i‘ 3 -
| hi ! |
REMOVE 5-1j2" REMOVE 3"
OF OUTER OF QUTER
INSULATION CUT OFF INSULATLON
BLK AND YEL
8-WIRE CABLE

ORG 3-1/2"
BLU 3-1j2"

WHT
4-14an 2
ORN RED
a-3fgqn z-1ja"
GRN WHT 3"
5-1f2" " ORG 3"

TWIST TOGETHER THE SMALL STRANDS OF EACH WIRE,
THEN MELT A SMALL AMOUNT OF SOLDER ON THEEND

OF EACH WIRE TO HOLD THE STRANDS | N PLACE.

Detail 17A

*,

Refer to Detail 17B and at the end of the pre-
pared cable with the short green wire, connect
the wires as follows:

{ ) Brown to lug 3 of switch AA (S-1),

( ) Green to lug 4 of switch AA (S-1), .
( ) Blue to lug 5 of switch AA (S-1),

( ) Redto lug 1 of switch AB (NS),

() Orange to lug 2 of control AB (S-1),
( ) White to lug 5 of control AB (8-1),

Position this cable down against the panel be-
tween the switches,

Detail 17B

The wires at the other end of the cable will
be connected later,

Refer to Pietorial 17 for the following steps,

( D/ﬁder lug 9 of control AA to the eontrol

solder lug coming from AP (8-1),

Monnect a 2-1/2" red wire from lug 2 of

switch AA (S-1) to lug 1 of control AB (S-2),

%ﬁnect a 4" yellow wire from lug 7 of

)
o)
V)

\Q)

switch AA (NS) to lug 4 of control AB (S8-1),

Connect a 2200 © (red-red-red) resistor
from lug 1 (8-1) to lug 7 (S-2) of switch

Connect one lead of a 6800 § (blue-gray-red)
resistor to lug 6 of switch AA (S-1),

Connect the other lead of the resistortothe
solder lug at AT (NS), Position the resistor
away from lugs of switch AR,

Connect one lead of a ,1 uF Mylar eapacitor
to AU (NS), Wrap the other lead of the capac-
itor around the solder lug AT (NS) and the
control solder lug at AS (NBS),

Connect one lead of a 68 k2 (blue-gray-
orange) resistor to AU (NS), Wrap the other
lead of the resistor around the solder lug at
AT and the control solder lug at AS (S-4),
NOTE: Be sure hoth leads and both solder
lugs are soldered together,




CONTROL
SOLDER LUG

PICTORIAL 17

o oY{ O[O N[{ O [P 2] o \fol[0
CCIT DD T3 IADIDETYNID
C&|E D090 9D 92D
GEIE 2992700029 DDB
(e J o)t lo]lo)le JoJlo Jlo

ﬁ
) @t

Detall 17D
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( <) Connect one 1ead of a ,01 pF disc capacitor
to lug 10 of control AA (S-1), Connect the
other lead of the capacitor to the center lug
of comnector AP (S-1), Position capacitor
leads away from lugs of switch AR,

NOTE: Where awire passes through a connection
and then goes to another point, as in the next
step, it will count as two wires inthe solder in-
structions (8-2), one entering and one leaving the

connection,

(’ ) Connect one lead of a 1000 £ (brown-black-
red) resistor to lug 3 of control AB (S-1),
Wrap the other lead of the resistor around
the solder lug at AN (8-2) and connect it to
lug 6 of contrcl AB (S-1).

( d Use a small amount of solder and solder lug
3 (S-1) and lug 6 (S-1) of control AD to the
. control solder lug at control AD,
( \J

Connect one lead of a,005 pF disc capacitor
to lug 2 of control AD (NS), Wrap the other
lead around the control solder lug between
lug 3 and lug 6 of control AD (S-1).

( Vﬁemove the insulation from a1-1/2" yellow
wire, - .
( ‘)/ ect the 1-1/2" bare wire from lug 4 of

. ontrol AD (S-1) to the center lug of connec-
tor AN (8-1),

( )} Remove 3/4" insulation from one endofa 3"
; red and a 6" black wire,

(\/) Pass the bare end of the black wire through’

Tug 1 (8-2) and comneect it to lug 4 (8-1) of

., eontrol AE,

( ¥) Connect the other end of-the black wire to
- solder lug AH (NS),

(/) Pass the bare end of the red wire through
lug 3 (S-2) and connect it to lug 6 (8-1) of
control AE, —_—

bonnect the other end of the red wire to
lug 2 of switch AK (8-1),

Connect a 2-1/2" black wire from solder
lug AH (NS) to lug 5 of switch AK (S-1),

SA%%O 1u- v
T | ] L \ | |

Conneet a 1" black wire from lug 3 (NS) to
4 (8-1) of switch AK, .

( ) Cénnect a 1" redwirefromlug1l (8-1) to lug
(NS) of switch AK,

( ) Conneet one lead of 2220 2 (red-red-brown)
resistor to lug 2 of control AE (8-1), Connect
the other lead of this resistor to solder lug
’ (S"l)o ’

( 1Y/ Comnect one lead of a 220 £ (red-red-brown)
resistor to lug 5 of control AE (8-1), Connect
the other lead of this resistor to solder lug
AF (8-1),

( onnect one lead of a 100 © (brown-black-
brown) resistor to the eenter lugof connec-
tor AJ (NS), Wrap the other lead aroundthe
solder lug at AJ and through solder lug

//*H (NS).
{ /} Remove all of the insulation froma 10- 1/2"
ilength of black wire,

( i} Insert this bare wire through lugs 2 {NS)
and 5 (NS) of rocker switches A through T,
and through lug 2 (NS) of rocker switch U,

NOTE: Where a wire passes through a connection
and then goes to another point, as inthe next step,

it will count as two wires in the solder Instruc-

tions{8-2), cne entering andone leaving the con-

nection,

{\J Now solder lug 2 (S§-2) and lug 5 (S-2) on
" each rocker switeh A through T, Do not
solder lug 2 of rocker switch U, NOTE: Cut
off the excess lead length of switch A,
(V/)

"Connect a 220 Q (red-red-brown) resistor
from lug 4 (NS) to lug 5 (S-1) of rocker
switch U,

( ) Connect a 10 k@ (brown-black-orange) resistor from
lug 2 of switch U (S-2) to solder lug X (S-1).

( ) Prepare a 20 length of each of the following hookup
wires:

Red
White
Black

3!! 4" 5" 6!!
| | ] . | L |
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( ) Refer to Detail 17C and twist these three { ) Locate the rear panel and position it as

together, shown,
2 TURNS { ) Refer to Detail 18A and mount an AC con-
PER INCH “[ nector (#432-76) at BA with #6 solder lugs
e and 6-32 x 1/4" hardware, Position the lugs
as shown,
Detail 17C m— 6-32 x 1/4" SCREW
Refer to Detail 17D (fold-out from Page 30) for M&_r\ #6 LOCKWASHER

the following steps,

{ ) Connect the white wire to lug 3 of switch

AR (NS), o@
( ) Connect the black wire to lug 2 of switch AR #6
(NS). SOLDER LUG
6-32 NUT
( ) Connect the red wire to lug 1 of switch AR -
(S-l)o
INSIDE OF
4 REAR PANEL
( ) Prepare a 9-1/2" black and a 9-1/2" white -
hookup wire and twist them together, o Y co ;NLE%C} oR
( ) At one end of the twisted pair, connect the
black wire to lug 2 of switch AR (S-2), Detail 184

At the same end of the twisted pair, connect )
) the white wire to lug 3 of switih- AR (S-2) ( ) Refer to Detail 18B and mount a 5-lug ter-
_ . minal strip (#431-11) at BB with 6-32 x

1/4" hardware,
( ) Again refer to Detail 17C andtwist together
a 13-1/2" black wire and 13-1/2" red wire, 6-32x1/4" SCREW

( ) At one end of this twisted pair, connect the
black wire to lug 3 (S-2) andthe red wire to ; /
lug 6 (S-2) of switch AK, #0 LOCKWASHER

( ) The other ends of the twisted wires will be
connected later,

Lay the front panel aside until it is called for
later.

INSIDE OF
REAR PANEL

\5 LUG

TERMINAL STRIP
#6 LOCKWASHER

Assembly 632 NUT

L}

REAR PANEL

Detail 18B
Refer to Pictorial 18 (fold-out from Page 30) for

the following steps, Position all parts as shown
in the Pictorial,
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CONTROL
NUT

CONTROL
FLAT WASHER

CONTROL
LOCKWASHER

INSIDE OF
REAR PANEL

Detail 18C

{ ) Refer to Detail 18C and mount a 50kS$? con-
trol [(#10-11) at BE, Use a control lock-
washer, flat washer, and nut,

{ } Refer to Detail 18D and mount a DPDT
" slide switch (#60-2) at BF with 6-32 x 1/4"
hardware, Do not overtighten the screws,

{ )} In a similar manner, mount an SPDT glide
switch (#60-4) at BG, Position the switch
lugs as shown in the Pletorial,

Y

6-32 x 1/9" SCREW

SLIDE SWITCH

INSIDE OF
REAR PANEL

Detail 18D

( ) Mount a coaxial connector (#432-59) at BH,
Use a previously prepared control solder
lug in place of the lockwasher suppl:ed with
the connector, Position the solder lug as
ghown in the Pictorial,

( ) Remove the backing paper from the blue and
white label, Then press the label onto the
inside of the rear panel as shown in
Pietorial 18,

NOTE: Be sure you refer to the numbers on this
label in any correspondence you may have with
the Heath Company regarding this kit, You will
then receive complete and up-to-date informa-
tion in return,

Wiring
NOTE: In the following steps, be sure the leads

.of the chckes and eapacitors do not touch the

metal frame of connector BA,

() c;nnect a 2" bare wire from lug 2 of con-
nector BA (S-1) to solder lug BC (NS),

(\)/Connect a ,005 uF 1,4 KV disc capacitor
frpm solder lug BC (S-Z) tolug 1 of connec-
r DA (N8S),

(©) Connect 2 ,005 pF 1,4 kV disc capacitor
from solder lug BD (S-1) to lug 3 of con-
nector BA (NS), Position this capacitor
as shown,

{ ) Connect a ,005 uF 1,4 kV disc capacitor
between lug 4 (NS) andlug 3 (NS) of terminal
strip BB,

( ) Connect a ,005 uF 1,4 kV disc capacitor be-
tween lug 2 (NS) and Iug 3 (S-2) of terminal
strip BB,

*( ) Connect an 8,2 uH choke (#45-6) from lug 3

of connector BA (8-2) to lug 4 of terminal
stpip BB (NS),

( LY’ Connect an 8,2 uH choke (#45-6) from lug1
of connector BA (S-2) to lug 2 of terminal
strip BD (NS),

( ) Connect a 1-1/4" yellow wire between lug 4
{NS) and Iug 3 (NS) of switch BF, Press
this wire down against the switch and away
from the two center lugs of the switch,

( ) In 2 like manner, conneet a 1-1/4" yellow
wire between lug 1 (NS) and lug 8 (S-1) of
switch BF, .

{ ) Connect one end of a 2-1/2" yellow wire to
lug 2 of control BE (8-1), Connect the cther
end of this wire to lug 2 of switch BF (S-1),

( ) Connect a 2-1/2" yellow wire from lug 3 of
switch BF (8-2) to lug 1 of switch BG (S-1),
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CHASSIS FINAL ASSEMBLY

Refer to Pictorial 19 for the following steps,

( ) Mount the rear panel assembly to the
chassis with 6-32 x 1/4" hardware at the
three locations in the rear pancl, NOTE: Be
surec touse twolockwashers at each location,
one under the serew and one under the nut,

( ) Secure the rear panel to the sweep shield
with #8 sheet metal serews and #6 lockwash-
ers,

NOTE: When you mount the siderails, the narrow
spaced holes in each siderail must be towardthe
rear panel, Do not tighten the hardware until
directed to do so in a step,

( ) Mount a siderail on the right end of the
chassis and the rear panel with a 6-32 x
7/16" spacer stud and 6-32x1/4"hardware
-at the four locations shown towardthe rear of
the chassis,

( ) Mount a 7-lug terminal strip (#431-35) on
the ingide of the chassis, Use 8-32 x 1/2"
hardware at CF and CH,

( ) Now tighten all of thehardware that secures
the siderail to the rear panel and the chassis.

( l)f{as/imilar manner, mount the remaining

siderail on the left end of the chassis, Use
a 6-32 x 7/16" spacer stud and 6-32 x 1/4"
hardware at the five locations shown,

( ) Install a 8-32 x 1/2" screw, a#6 lockwasher
and a 6-32 nut at location CJ,

( ) Now tighten all of the hardware that secures
this siderail to the rear panel and the
chassis,

—

Refer to Pictorial 20 for the following steps,

( ) Place the bezel over the front panel; then
position the panel and bezel between the
free ends of the siderails on the chassis,

{ ) Securc the panel and bezel to each siderail
with one 6-32 x 7/16" spacer stud and
6-32 x 1/2" hardware at each end of the
panel, Be sure thebezel is positioned firmly
against the front panel,

S —

Privter Dnlvar |



NARROW SPACE

6-32 x 1/2"
SCREW

NOTE: ALL SCREWS SHOWN ON
THIS PICTORLAL ARE 6-32 x 14"
UNLESS MARKED OTHERWISE.

ALL NUTS SHOWN ARE 6-32 AND
ALL WASHERS ARE #6 LOCKWASHERS,

PICTORIAL 19

- BCL seey PR
Privstar Lirbvay |




NARROW SPACE
//// 1’
/7 A

\\% 6-32 x 7/16"
. %\3%/
=~ Ko

.. &

PICTORIAL 19
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PICTORIAL 20

v

6-32 x 718"
SPACER STUD

6-32 x 1/2* SCREW

Y BCL eseyPOF |
 Pelster Dibvey
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INSTALLING KNOCBS

NOTE: The front panel knobs for this kit use
bughinga that must he pressed into the knobs
before they are mounted on the shafts of the
controls,

Refer to Pietorial 21 for the following steps,

In the following steps, the pointer on each knob
will be lined up with a specific markon the front
panel, Whenever wou remove any knab, be sure
vou replace it on the control shaft from which it
was removed,

CAUTION; Look very carefully at each concen-
tric bushing (#455-52) before you perform the
following steps, Note that the bhushing has a round
hole at cne end and 3 "keyed hple' at the other
end, Be sure you place the bushing on the outer
shafta of the controls sothe roundhaleis toward
the panel,

( ) Refer to Part 1 of Detail 21A and place a
congentric bushing (round hole toward the
panel) on the outer shafts of the contraols
at AA, AB, AD and AE, Then turn all three
control shafts to their full counterelecekwise
positions,

{ } Line up the pointer of a cconcentric knob
{(#462-247} with the OFF mark cn the panel
at location AA, Then press the knob part
way onto the bushing,

{ ) Now carefully remcve both the bushing and
the Knob, Do not allow the mob to come off
of the bushing,

{ ) Refer to Part 2 of Detail 214 and place the
knob and bushing on a table or other firm
surface, Use a nut driver or alarpge screw-
driver and drive the bushing into the knob,
Flace a soft cleth under the knob toprevent
it fi*om being marred,

S CONCENTRIC
BUSHING

CONCENTRIC
KHOE

SMALL-KNQA
BUSHING

SMALL
ENOB

PICTORIAL 21
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NUTDRIVER OR
LARGE SCREWDRIVER

CONCENTRIC
BUSHING

POINTER

Detail 21A

( ) Repeat the above four steps anddriveacon-
centrie bushing into each of the three
remaining concentric knobs, The pointers of
the knobs should line up with the mark at
the 7 o'clock position on the panel when the
knobs are turned to their full counterclock-
wise position, )

In the following steps, the pointer mark on each
small knob should be lined up withthe full coun- .
terclockwise mark on the panel (locations AA,
AB, AD and AE), Whenever you remove one of
these knobs, be sure you replace it at the loca-
tion from which it was removed,

"

( ) Refer to Part 1 of Detail 21B and push a
small-knob bushing (#455-51) onto each of
the_small control shafts at AA, AB, AD and
AE, The slotted opening should be positicned
away from the front panel, Then turn the
control shafts to their full counterclock-
wise positions,

{ ) Line up the pointer mark of a small knob

(#462-276) with the full counterclockwise
mark on the panel at AA, Then press the
knob part way onto the bushing,

Now carefully remove both the bushing and
the knob, Do not allow the knob to come oft
of the bushing,

Refer to Part 2 of Detail 21B and place
the knob and bushing on a table or other firm
surface, Use a nut driver or large screw-
driver and drive the bushing intothe knchas
far as it will go,

PART 2

C

L’b‘_J

N/

NUTDRIVER QR
LARGE SCREWDRIVER

SMALL-KNOB
BUSHING

SPRING

KNOB

5

Detail 21B

{ ) Repeat the above three steps and drive

small-knob bushings into the remaining
small knobs, The pointer mark of each small

knob must line up with the specified mark on

the panel,

( ) Mount the small black knob on the shaft of the

Phase Adjust control on the rear panel,

/
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CHASSIS WIRING

CHASSIS BOTTOM

NOTE: Whenever possible, position the insulated
wires and eables down against the chassis, Form
and position each wire or cable to make the kit

ags neat as possible when it is completed,

Refer to Pictorial 22 for the following steps,

( ) Solder the oscillator circuit board to the
chassis at the two locations indicated,

( ) Solder the amplifier circuit board to the
chassis at the four locations indiecated,

{ ) Refer to Detail 22A and prepare the follow-
ing lengths of small eoaxial cable,

17-1/2" 19-1/2"
12" g8-1/2"

12" 17-1/2"
B-1/2" 168-1/2"

PREPARE EACH END AS SHOWN

172" —» ) —] /2"
-—F; N . 1!::|~

s ! )

e T———e SHIELD LEAD - o S

TAKING CARE NOT TO CUT THE VERY THIN WIRES OF
THE SHIELD LEAD, REMOYE THE QUTER INSULATION.

PEEL OFF THE FOIL AND STRAIGHTEN OUTAHE THIN
WIRES OF THE SHIELD LEAD.

SHIELD LEAD

L)
REMOVE THE INNER INSULATION AND TWIST THE SMALL
WIRES OF THE SH4ELD LEAD, APPLY SMALL AMCUNTS
OF SOLDER TO THE END OF THE SHIELD LEAD AND THE
INNER LEAD.

SOLDER —'[(

Detall 22A

TWIST AND
SOLDER

NOTE: After you have connected a coaxial cable
in the following steps, be sure the shield lead
does not touch any adjacent lug or conneection,

(At one end of a 17-1/2" coaxial cable, con-
nect the immer lead to lug 1 of control AD
(8-1), Wrap the shield lead around the con-

solder lug at lug 3 of control AD (NS),

V/tm
(¢} At one end of a 12" coaxial cable, connect

the inner lead to lug 2 of control AD (S-2).
Wrap the shield lead around the control
solder lug at lug 3 of control AD (S-2),

(‘)/At one end of a 12" coaxial cable, connect
the inner lead to lug 5 of control AD (8-1),
Wrap the shield lead around the control
solder lug at lug 6 of control AD (S-1),

(M Route the free ends of these three coaxial
cables toward the top of the chassis, They
will be connected later,

At one end of an 8-1/2” coaxial cable, connect the
inner lead to lug 1 (8-2) and the shield lead to lug 2 of
comnector A]. Now solder the four leads and two
lder lugs topether.

At the free end of this cable, connect the
inner lead to,hole FF (8-1) and the shield
lead to hole EE (8-1) inthe amplifier circuit
board,

(;‘*/ At one end of a 19-1/2" coaxial eable, con-
riect the inner lead to lug 1 (S-1) and the
shield lead to lug 2 (8-1) of eonneetor AL,
The free end of this cable, will be connected
later,

(. ) At one end of an 8-1/2" coaxial cable, con-
" nect the inner lead to lug 11 of control AA
(8-1), Wrap the shield lead around the con-
trol solder lug connected to lug 9 of con-

trpl AA (8-1), .
%:0 the free end of this cable, connect the

inner lead to hole A (S8-1) and the shield
lead to hole B (8-1) in the oscillator
eircuit board,

Privter Dnlvar |
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( .Y At one end of a 17-1/2" coaxial cable, con-
nect the inner lead to lug 1 of connector AS
(8-1), Wrap the shield lead around the

\l control solder lug at AS (S-1),

(

At the free end of this cable, connect the
inner lead to hole AA (§-1) and the shield
lead to hole BB (S-1) in the amplifier cir-
cuit board, '

( ) At one end of a 168-1/2" coaxial eable, con-
nect the inner lead to hole C (S-1) and the
shield lead to hole D (S-1) in the oscillator

. clrcuit board,

{ ) At the free end of this cable, connect the
inner lead to hole CC (S-1) and the shield
lead to hole DD (S-1) in the amplifier
circuit board,

( LY Positicn the coaxial cables as shown in the
Pictorial and secure them to the chassis
with the #8 long lugs at the four loecations
shown,

This eompletes the wiring on the bottom of the
chasgsis, except for the diode modulator which
will be wired later,

CHASSIS TOP

Refer to Pictorial 23 (fold-out from this page)
for the following steps, .

( ) Locate the free end of the long 17-1/2"
coaxial cable eoming from lugs 1 and 3 of
front panel eontrol AD,

( )/Connect the inner lead of this coaxial cable
- to hole M (S-1) and the shieldleadto hole N
(S-1) in the amplifier circuit board,

( )ILocate the free endof the coaxial cable com-
ying from lugs 2 and 3 of control AD,

( ) Connect the inner lead of this eoaxial cable
to hole T (8-1) and the shield leadto hole U
(S-1) in the amplifier circuit board,

ﬂ/( Connect the inneér lead of the remaining
coaxial cable coming from lugs 5 and 6 of
control AD to hole Y (8-1) and the shield
lead to hole X (5-1) in the amplifier
circuit hoard,

( ) Loosely twist together the green, brown,
and blue wires of the 6-wire cable coming
from front panel control AA, Then position
the 8-wire e¢able down underneath terminal
strip CG,

( Connect the red wire of the 6-wire cable to
lug 7 of terminal strip CG (NS),

Connect the remaining wires of the 6-wire

cable to the feedthroughs on the sweep shield
as follows:

COLOR
( S E ange
(/) White

( MGreen
( rown
(\/Prue

( \}/(zmnect a 1-3/4" red wire from lug 7 of

terminal strip CG (NS) to feedthrough DD
-2)0

CONNECT TO

Feedthrough DF (S-2),
Feedthrough DG (S-2),
Feedthrough DA (S-2),
Feedthrough DB (8-2),

Feedthrough DC (S-2),

{ Y Connect a 5" red wire from lug 6 of
terminal strip CG (NS) to feedthrough DH

' \/04).
(V) Connect an 11" red wire from lug 5 of ter-

minal strip CG (NS) to hole L in the ampli-
fier circuit board (8-1).

{ ) Locate the coaxial cable comingfrom grom-
met DJ in the sweep shield, Connect the
inner lead of this cable to hole V in the
ampljfier circuit board (8-1), NOTE: Be
surec the cut-off shield of this coaxial cable
does not touch any other leador connection,
Hole W in the amplifier circuit board will
not be used,
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HBEATEXIT

Ref¢r to Pictorial 24 for the following steps,

(x/ Connect a 27 k2 (red-violet-orange) resis-
tor from lug 1 (NS) to lug2 (NS) of terminal
strip CA,

{ ) Locate the free end of the red, black, and
_white twisted wires from switch AR,

( ) Connect these wires to terminal strip BB

on the rear panel as follows:
( ) Black to lug 5 (NS),
() Red to lug 4 (8-3),
{ )/White to lug 2 (NS),

) Now position this 3-wire cable 80 it istight
against the front of the sweep-assembly
chassis and the left end of the mainchassis
under the terminal strip CG. Keep the cable
down against the chassis and away from the
oscillator circuit board,

{ ) Locate the free end of the twistedpairfrom
switch AR and connect the ends to terminal
strip CA as follows:

( flack to lug 3 (NS),

( J White to lug 2 (8-2),

( ) Locate the free end of the tw;stedpalrfrom
switch AK,

( ) Conneet this end of the red and black
twisted pair to the holes in the amplifier
eirecuit board as follows:

%d to hole K (8-1).

lack to hole J (S-1),
Position the twisted cables as shown in the
Pictorial,

Remove and save a 2-1/2" length of insula-
tion from a piecc of red hookup wire, Cut
the insulation into two 1-1/4" lengths,

( ) Loecate the neon lamp (#412-15) and place
1-1/4" lengths of red insulation on both
leads, Then insert the neon lamp into the
red lens at AC,

} Connect one insulated lead of the neonlamp '
to lug 3 (8-2) and the other insulatedlead to
lug 1 (S-2) of terminal strip C 3

( ) Prepare the following lengths of hookup wire:

11-1/2" white 13" blue
11" yellow 10-3/4" red
11" black

( ) Place these five wires together so their
ends are even at one end; then twist them
together, Connect the end at which all five
wires are even to rocker switch Uas shown
in inget drawing #1 on Pictorial 24,

( )} Yellow to lug 6 (NS),

( ) White to lug 6 (8-2), -

( ) Redtolug 1 (S-1),

( ) Black to lug 3 (S-1).

( ) Blue to lug 4 (8-2).

Insert the ends of the 5-wire cable into the
holes in the amplifier ecircuit board as indi-
cated in the following steps. Solder cach wire
to the circuit board foil and cut off the excess
lead lengths,

( ) Yellow to hole Z (S-1).

( ) Redtohole S (S-1),

- () Black to hole R (8-1),

() - ite to hole P (S-1),

(\/) Blue to hole JJ {S-1).

Politar T3y
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( ) Locate a 5/16" cable clamp and place the
b-wire twisted. cable, the red and black
twisted pair, and the three coaxial cables
coming from the right front corner of the

nt panel into the eable elamp.

( . Refer to inset drawing #2 on Pictorial 24
and sgcure the cable clamp at location CJ
with a #8 lockwasher and a 6-32 nut,

<

( onnect one end &f a 13" yellow wire to lug
8 of switch AA (8-1), Connect the other end of
this wire to hole F in the amplifier circuit
bhoard (8-1),

( ) Twist t'ogether'a 14" yellow wire and a 14"
Qrange wire,

( ) At one end of this twisted pair, connect the
orange wire to lug 2 (NS) and the yellow*
wife to lug 3 (NS) of terminal strip CG,

(») At the other end of the twisted pair, connect
" the orange wire to lug 1 of control BE (8-1)
and the yellow wire to lug 5 of switch BF
(S-1). Position the twisted pair as shown in

the Pictorial,

( Connect a 53” yellow wire from binding post AU (S-3)
to lug 1 of terminal strip CG (NS).

.(\%Jnnect a 100 k& (brown-black-yellow)
resistor from lug 1 (S-2) to lug 2 (NS) of
torminal strip CG, _ .

(\,y Connect a .1 uF Mylar capacizor from
lug 2 (S8-8) to lug 3 (8-2) of terminal strip

S

(&) Connect a 22 Q (red-red-black) resistor
from lug 5 (S-2) to lug 6 (NS) of terminal
strip CQG,

NOTE: The cathode end of a zener diode is
marked with a c¢olor band or dot, :

( \)/ Connect the lead at the cathodeend of 2 zener
diode (#56-45) to lug 7 of terminal strip CG
(NS), Insert the other lead in eyelet CF of
terminal strip CG (S-1),

(v¥Connect a 100 © (brown-black-brown) re-
sistor from lug 6 (S-3) to lug 7 {S-4) of
terminal strip CG,

( mnect a 10-1/2" yellow wire from lug 2
of switch BG (8-1) to feedthrough DE on the
sweep shield (S-2), Position this wire as
shown in the Pictorial,

monnect the inner lead of the large coaxial
cable coming fromholes H and J in the sweep
cireuit bhoard to lug 1 (S-1) and the shield
lead to lug 2 (8-1) of connector BH,

{ ) Refer to Detail 24A and cut the power trans-
former leads to the lengths indieated,
Measure cach lead from where it comes out
of the transformer,

BLACK
3-1/m POWER

TRANSFORMER

BLACK 4"
. RED/WHT
1-1/4"

RED/JYEL 1"
RED 1"
) BLU 1-144"

BLU 1-1/2"

Detall 24A

CAUTION: Be careful when you remove the in-
sulation from the transformer leads in the fol-
lowing step that you do not cut into the wire
strands, To avoid internal damage, hold each
lead where it comes out of the transformer when
you remove the insulation,

( ) Remove 1/4" of insulation from the end of
each lead, If the strands are not already
tinned, twist them together and apply a
small amount of solder to the tip of each
lead, :

Privter Dnlvar |
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NOTE: Mount the transformer s0 the short ¢ol-
ored leads are towardthe amplifier circuit board,

( ) Refer to Detnil 24B and mount the transformer at T1
with 6-32 x 3/0” hardware. Mount a 5lug terminal
strip under the chassis at the hole nearest the rear of
the unit. Align this terminal strip parallel to the chassis
opening, with the foot away from the opening.

6-32 x 3/8" SCREW

i i
Iﬁ @
#6 LOCKWASHER

&5
-- $-32 NUT

|

Detall 24B

( ) Connect the transformer leadstothe ampli-
fier circuit board holes as follows:

LEAD COLOR CONNECT TO HOLE
( ) Long blue H (8-1).
~( ) Short blue G (8-1).
{ ) Red E (8-1).
( ) Red-yellow C (8-1),
( ) Red-white A (8-1).

( ¥ Conneect the shorter black lead to lug 5 of
terminal strip BB (8-2),

( W Conneect the other black lead to lug 2 of
terminal strip BB (S-4).

( ) Twist together a T" yellow wire and a T"
red wire,

{ )} At one end of this twisted pair, connect the
red wire to hole B (8-1) and the yellow
wire to hole D (§-1) in the amplifier circuit
board,

( ) At the other end of thistwisted pair, connect
the yellow wire to lug 4 (8-2) and the red
wire to lug 1 (S-2) of switch BF,
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Refer to Pictorial 25 (fold-out from Page 42)
for the following steps,

Prepare and connect the proper length of red
wire called for in each step of the following
chart, Position each wire as shown in the Pic-
torial, Press the red wires that go across the
circuit board down close to the top of the board,

Wire length Fromlug 3  To oscillator
of rocker circuit board

/ switch: hole:

) s-1/2" A (8-1) E (8-1)
(‘/" B (8-1) F (8-1)
(/-1/2" C (8-1) G (8-1)
0/;' D (s-1) H (S-1)

((/{ -1/2" E - (8-1) J (8-1)

7y, 3" F (S-1) K (S-1)
(/) -1/2" G (8-1) L (8-1)
(j ' H (8-1) M (S-1)
</’-1/4-- J(E-1) N (8-1)
4\//5 23/4" K (5-1) P (S-1)
( %-3/4" L (S-1) 8 (s-1)
Q/7—1/4" N (S-1) U (S-l')
{ \)/{.1/2" P (8-1) R (S-l;
f/)‘:-3/4" R (8-1) T (8-1)
(94-3/4" 8 (S-1) V (§-1)
( q/—l/Z" T (S-1) W (8-1)

VSM
Refer to Pictorial 268 for the following steps,
( ) Cut one lead of a 1 k& (brown-black-red)

resistor to 1/2" and form a 1/8" foot as
shown in inset #1 of Pictorial 26,

( der the foot to point H on the foil side
of the generator circuit board, The other
d will be connected later,

{“) Connect a 22 pF resin capacitor from lug 2
fS) to lug 4 (NS) of the terminal strip,

{+) Connect 2 22 pF resin capacitor from lug 1
(NS) to lug 5 (NS) of the terminal strip, as
shown in inset #2, .

NOTE: In the following step, be sure the erystal
diode is positioned 3/8" from the terminal strip
with the banded end as shown,

Mnnect a erystal diode from Iug 1 (N8) to lug
2 (NS) of the terminal strip,

7 Comnoct 2 75 £ (violot groan-black) resistor from lug 3

(NS) to Iug 4 (NS) of the terminal strip.

( f Connect a 1,2 pH choke from lug 2 (NS)
to lug 5 (S-2) of the terminal strip,

( ) £onnect the inner lead of the shielded cable
coming from connector AL to lug 4 (8-3) of
the terminal strip, Route the shieldunder the

22 pF capacitor,
( .}J/Connect the shield of the cable coming from
AL to lug 3 (S-2) of the terminal strip,

{ ) Connect a 10-1/2" yellow wire tolug1 (S-3)
of the terminal strip,

( ) Pass the other end of this wire through the
terminal strip at CB (NS) and connect it to
the solder lug of CC (S8-1), Press this wire
against the chassis,

This completes the wiring, except for one endof
one resistor, of your Heathkit TV Post-Marker/
Sweep Generator, Carefully inspect all connec-
tions for loose wires or unsoldered joints, Re-
move all wire clippings or particles of solder
that may be lodged in the wiring, Be sure no
solder bridges exist between the circuit board
foils, Route wires so0 no ungrounded bare wire
touches the chassis or other part or connection,
The cabinet half-shells, handles, end caps, and
feet will be mounted in the Final Asgembly sec-
tion of the Manual,




SOLDER LEAD ON |
THIS AREA OF ="~
- T THE FOLL ¢

1 SWEEP OSCILLATOR
CIRCUIT BOARD

ey
XA Ve e,

PICTORIAL 26

Y BCL eseyPOF |
 Pelster Dibvey




Page 44

gy rrmaTIxIT

PREPARING CABLES

( ) Locate the two lengths of the large coaxial
cable,

( ) Cut the 8 length into two 4' lengths,
Cut the 9-1/2' length as follows:

( ) One 4" length,

( ) One 3* length,

( )} One 2' length,

Discard the remaining piece,

{ ) Refer to Part 1 of Detail 2'7A and prepare
both ends of the 2' cable as shown in the
Detail,

NOTE: When youopenthe envelope containing the
coaxial plugs, be sure you do not lose the small
centerpin,

{ ) Refer to Part 2 of Detail 27A and install co-
axial plugs (#432-58) on both ends of the pre-
pared 2' coaxial cable, The center pin should
be even with the plug insulator as shown in
the Detalil, .

This completed cable is the Attenuator cable,.
Lay it aside for future use,

( ) Again refer to Part 1 of Detail 27A and pre-
pare one end of each of the remaining four
coaxial cables, -

{( ) Refer to Part 2 of Detail 27A and install co-
axial plugs (#432-58) on the prepared ends
of these four coaxial cables. ™

NOTE: LOCATE THE SWEEP SHIELD COVER #205-727 DEFORE
YOU PREPARE THE SHVELDED CABLES. THE SHIELD COVER
WILL BE USED AS A WRENCH TO HOLD THE PLUG WHILE
YOU TIGHTEN THE NYLON NUT,

COAKIAL
PART 1. CABLE REMOVE 5/8" OF BOTH THE
/ QUTER INSULATIGN AND

|-5/8"-

THE SHIELD. CAUTION: BE

- SURE YOU DO NOT CUT
THROUGH THE INSULATION
ON THE INNER LEAD.

L

- |a-1ign REMOVE 1/8" OF INSULATION
L FROM INNER LEAD.

CUT THREE 174" SLITS 120° APART
IN OUTER INSULATICON. CAUTION:
DO NOT CUT INTO THE SHIELD.

APPLY SOLDER TO TIP OF
i:_ - INNER LEAD.
APPLY S50LDER -

PART 2. NYLON SOLDER THE SMALL PIN TO

) THE INNER LEAD AND SLIDE
-’-‘ﬁ- THE NYLON NUT GVER THE
PIN / CABLE.
P
COAX| AL g
PLUG SLIDE THE COAXIAL PLUG OVER THE
: ) END OF THE CABLE. PUSH THE

TAPERED END OF THE PLUG UNCER
THE SHIELD AS FAR AS IT WiLL GO.
SHIELD AND QUTER INSULATION
SHOULD FLARE OUT OVER TAPERED
END OF PLUG.

SHIELD INSULATION

FLUG
EVEN INSULATOR
HERE™ T

i CENTER PIN EVEN WITH
== SURFACE OF INSULATOR.

PLACE THE PLUG IN THE NOTCH.
SLIDE THE NYLON NUT ONTO THE
PLUG AND TURN THE NUT UNTIL
SHIELD IT IS TIGHT,

COVER

Detail 27A
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CLIP LEAD CABL

INNER

LEAD

COAXIAL CABLE
COAXIAL PLUG

SHIELD LEAD

PICTORIAL 27

Clip Lead Coble

Refer to Pictorial 27 for a view of the com-
pleted Clip Lead Cable,

{ ) Refer to Detail 27B and prepare the free
end of one of the 4' coaxial cables as
shcwn,

PREPARE THE FREE END OF THE CABLE AS SHOWN
BELOW.

1-344¢
144"
iy
=

( ) Place a clip insulator (#73-34) oneachlead,

( ) Refer toDetail 27C and install alligator clips
on the inner lead and the shicld lead of this
cahle,

. () Place this cable aside for use later,

INSERT LEAD INTO INNER LEAD
HOLE AND SOLDER

INSERT SHIELD

INTO HOLE SHIELD -
AFTER SOLDERING AND SOLDER- LEAD
BEND TABS QVER TO -

SECURE INNER LEAD

ALLIGATOR CLIP

BEND TABS OVER
TO SECURE SHIELD

Deatall 27C '

TAKING CARE NOT TO CUT THE VERY THIN WIRES OF
THE SHIELD, REMOYE THE QUTER INSULATION.

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

REMOVE 1/4" OF THE |NNER INSULATION AND STRETCH
GUT THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER
YO THE END OF THE SHIELD AND THE INNER LEAD. USE
ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW.

SOLDER

-

<

Detail 27B

BCL sasyPOF |
Polistae Dirbvey |
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Scope Vert Cable

NOTE: Three types of eonnectors are supplied
for use on the leads of the Scope Vert Cable:
alligator clips, banana plugs, cr spadelugs, Use
the conneetors which will most easily attach to
the vertical input of your oscilloseape,

{ ) Prepare the free end of the 3' coaxial
cable as shown in Detail 27B, g

{ ) Then refer to section A, B, or C of Detail
27D and install alligator elips, banana plugs,
or spade lugs on the inner lead and shield
lead of this cable, NOTE: If banana plugs
are used, match the eolor of the plug insu-
lator and the wire,

{ ) Place this cable aside for use later,

A INSERT WIRE INTO HOLE AND SOLDER

ALLCILGI%TOR INNER LEAD OR
SHIELD LEAD

AFTER SOLDERING BENDTABS
OVER TO SECURE INNER LEAD

B PLUG INSULATOR

INSERT WIRE THROUGH
FLUG AND OUT HOLE

INNER I.EAD-OR

BANANA SHIELD LEAD

TURN INSULATOR ON
BANANA PLUG UNTIL TIGHT. |

/\ INMER LEAD
. OR SHIELD LEAD.

INSERT WIRE THROUGH
LOOP AND SOLDER.

STADE AFTER SOLDERING, BEND TAB
OVER TO SECURE LEAD.
Detall 27D
RF Cable v

( ) Prepare the free end of the two remaining
coaxial cables as showninDetail 284, Apply’
a small amount of solder to the end of the
inner lead and the shicld lead,

( ) Place one of these cables aside, It will be
completed later,

r—m--;

il e wa E
—Ef

APPLY SOLDER

Detail 28A

Refer to Pictorial 28 for aview of the completed
RF Cabtles,

( ) Locate a 75 @ (violet-green-black) resistor
and cut off all but 3/8" of each lead, Then
form a small loop at the end of each lead,

NOTE: In the following steps, make all connec-
tions as close as possible to the body of the
resistor and capacitor, This will keep the agsem-
bly compact encugh to fit into the pod shell,

Refer to Detail 268B for the following stepa,

( ) Connect the inner lead of a coaxial cable
to either looped lead of the 75 Q resistor
(NS),

( ) Connect one lead of a,001 pF disc capacitor
to the junction of the 75 2 resistor and inner
lead of the coaxial eable-(S-3),

RED LEAD

BLACK LEAD

Detall 26B
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RF CABLE

COAXIAL PLUG _ COAXIAL CABLE

NOTE: When you prepare the shortlengths of red
and black wire in the next two steps, grip the wire
very firmly to prevent pulling the strands outof
the insulation,

()

()

()

()
()

()

()

()

()

Locate the lengths of large red and large
black stranded wire and cut off a 1-1/2"
length from each wire,

Hold the short lengths very securely and
remove insulation from both ends of each
short wire, as shown in Detail 288, Applya
small amount of solder to the tip of each
wire,

Refer to Detail 28B and wrap the frec lead
of the ,001 pF disc capacitor arcund
the longer end of the short red wire; then
double the wire over the lead so that about
1/4" overlaps the insulation (S-2), Cut off
the cxcess capacitor lead lengths, but donot
cut the wire,

Connect one end of the short black wire to
the free end of the 75 @ resistor (NS),

In a similar manner, connect the shieldlead
of the coaxial cable to the junction of the
75 ohm resistor and the short black wire
(S-3). Maintain the indicated dimensions as
closely as possible, Then cut off the excess
lead lengths,

Refer to Detail 28C and insert the short red
and black wires through the holes in the
drilled shell (#75-15), and position the
assembly in the shell as shown inthe Detail,

Place the shell marked RF in position and
secure the shells together with 4-40 x 1/2"
hardware,

Place a elip insulator (#73-34) on eachwire
protruding from the pod,

Refer to Detail 28D and solder an alligator
clip to the free end of each wire,

ALLIGATOR
cLip

RED

: CABLE
TERMINATION

PICTORIAL 28 POD

POD SHELL

POD SHELL
{DRILLED}

4-40x hf2"
SCREW

Detail 28C

INSERT LEAD INTO
HOLE AND SCLDER

BEND TABS OVER
TO SECURE WIRE

Detail 28D

This completes the assembly of the RF Cable, It
will be used when you perform the steps in the
Test and Adjustment section of the Manual,
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Demodulator Proba

Refer to Pietorial 29 for aview of the completed
Demodulator Probe,

NOTE: When you perform the following steps,
make all connections as close as possible tothe
body of the resistor or capacitor,

Refer to Detail 29A for the following steps,

NOTE: Use the remaining prepared shielded
cable in the following steps, Wrap each of the
leads arcund its connecting point as shown and
cut off the excess lead length,

( ) Wrap one lead of a ,001 uF disc capacitor
around the shield lead of the coaxial cable
(S-1), Then wrap the other lead around the
inner lead of the coaxial cable (NS),

{ ) Connect one lead of a 10 k? (brown-black-
orange) resistor to the junction of the inner
lead and the ,001 pF capacitor (S-3),

( ) Wrap one lead of a 27 kQ (red-violet-
orange) resistor around the shield lead
(5-1). Connect the other lead to the free
lead of the 10 k2 resistor (NS). -

SHIELD LEAD

SOLDER SOLDER

COAXIAL
CABLE

1-1f2"

CATHODE END OF
CRYSTAL DIODE
{#56-26)

1-1f2m

Detail 29A

NOTE: The cathode end of a crystal diode will be
marked with color bands, Connect the diode
as shown inthe Detail, CAUTION: Form the leads
of erystal diode #56-26 before it is installed to
prevent breaking the diode, Use only enocugh heat
to cause the solder to flow,

( ) Wrap the lead at the cathode endof a crystal
diode (#56-28) around the shield lead (8-1).
Connect the other lead to the junction ofthe
27 k© and 10 k@ resistors (NS),

DEMODULATOR PROEE

COAXIAL CABLE

COAXIAL PLUG

ALLIGATCR
CLIP

CABLE
TERMINATION
POD

PICTORIAL 29
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Connect one lead of a 150 pF disec eapacitor
to the junctioh of the crystal diode and the
27 kQ and 10 kS resistors (S-4), The free
end of the 150 pF ecapacitor will be con-
nected later,

Again locate the lengths of large red and
large black stranded wire and cut off a
1-1/2" length from each wire,

Hold the short lengths very securely and
remove insulation from hoth ends of each
wire as shown in Detail 20A, Apply a small
amount of solder to the tip of each wire,

Connect the 1/2" end of the black wire to
the end of the shield lead; then double the
wirc back over the lead (8-2),

Connect the 1/2" end of the red wire to the
free lead of the 150 pF diac eapacitor; then
double the wire back over the lead (8-2),

Refer to Detail 29B and insert the short red
and black wires through the holes in a
drilled shell (#75-15), and position the
agsembly in the shell as shown inthe Detail,

Place the plain shell in position and secure
the shells together with 4-40 x 1/2" hard-
ware,

Place a clip insulator (#73-34) on each wire
protruding from the pod,

Refer to Detail 29C and solder alligator
clips to the frec ends of the wires,

ﬁ‘l

/ DRILLED SHELL

d--’l[] x 1/2* SCREW

Detall 29B

BLK

INSERT LEAD INTO
HOLE ANC SOLDER

BEND TABS OVER
TO SECURE WIRE

Detall 29C
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BIAS LEADS
RED INSULATOR
L ) =
RED LEAD

ALLIGATOR CLIP

BANANA PLUG

& IR =

BLACK LEAD

BLACK INSULATOR

PICTORIAL 30
PREPARING LEADS PART 1
( ) Locate the lengths of large red and large 12 1z
black stranded wire and cut each wire into
two 3-foot lengths, T 3t 7=
( ) Refer to Part 1 of Detail 30A and remove
1/2" of insulation from each end of all four PART 2 PLUG INSULATOR

lengths of wire,

( ) Refer to Part 2 of Detail 30A and install
banana plugs on one end of each, of the four
wires., Be sure you match the color of the

plug insulator with the color of the wire. .

{ ) Place one prepared black and prepared red
lead aside, They will be completed later,

Bias Locds _
Refer to Pictorial 30 for aviewofthe completed
bias leads,

LS

( ) Place a clip insulator (#73-34) on the free
ends of one red and one black wire,

( ) Refer toDetail 30B and solder alligator clips
on the free ends of one red and one black
wire,

<

This completes the preparation of the bias leads,
Place them aside for use later,

INSERT WIRE THROUGH
PLUG AND OUT HOLE

GANANA

PLUG TURN INSULATOR ON

BANANA PLUG UNTIL TIGHT

Detail 304

INSERT WIRE INTQO HOLE AND SOLDER

ALLIGATOR
CLIP

AFTER SOLDERING BEND TABS
OVER TO SECURE LEAD

Detail 30B
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SCOPE HORIZDNTAL LEADS
ALLYGATCR CLIP

RED INSULATOR

_, 3L a (=
RED INSULATOR  RED LEAD BANANA PLUG
BANANA PLUG SPADE LUG

e
BLACK}NSULAIOR BLACK LEAD
"] 3 £ bz =

BLACK INSULATOR

PICTORIAL 31

A INSERT WIRE INTO HOLE AND SOLCER

Scope Horizomtal Leods

ALLIGATOR
NOTE: Three types of connectors are supplied cLip
for use on the ends of the scope horizontal leads:
alligator clips, banana plugs, or spade lugs,
Use the connectors which will most easily
attach tothe horizontal input of your oscilloscope, B PLUG INSULATOR

AFTER SOLDERING BEND TABS
OVER TO SECURE LEAD

INSERT WIRE THROUGH

Refer to Pictorial 81 for aview of the completed PLUE AND OUT HOLE

scope horizontal leads,

TURN INSULATOR ON

( ) Refer to Detail 31A and install the connector
BANANA PLUG UNTIL TIGHT,

best suited for your coscilloscope onthefree

ends of the remaining preparedblack andred c
wires, INSERT WIRE THROUGH
LOOP AND SOLDER.
This completes the Cable and Leadpreparation, sm GDE

Proceed to the steps for Attenuator Assembly AFTER SOLDERIMG, BEMD TAB
OVER TO SECURE LEAD.

and Wiring,
' Detall 31A
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ATTENUATOR ASSEMBLY AND WIRING

ASSEMBLY

Refer to Pictorial 32 (fold-out from this page)
for the following steps,

( ) Locate the attenuator shield (#206-384) and

position it as shown in the Pictorial,

( ) Refer to Detail 32A and mount 7/8" spacers

with 6-32 x 1/4" hardware at the fourloca-
tions shown,

1/8% SPACER

#6 LOCKWASHER

\INSIDE

OF SHIELD

- é,ﬁ-ﬂllfﬂ" SCREW

Detail 32A

",

( ) Refer toDetail 32B and, using the length of
large bare wire, solder a jumper wire be-
tween either two end lugs of arocker switch
(#60-48), Solder the wire to each lug; then cut
off the wire close to the lug as shown, NOTE:
placing the rocker switch inone of the open-
ings in the attenuator shield will hold the
switch steady while soldering,

( )} In a like manner, prepare the remaining six
#60-48 rocker switches,

S5QLDER

THEN CUT OFF

Detail 32B

Refer to Detail 32C for the following steps,

{ ) Locate a switch shield (#206-385) andposi-
tion it over location EB as shown in Part 1
of Detail 32C. Then slide it between the
solder tab and the bottom surface of the
attenuator shield as shown in Part 2 of the
Detail,

PART 1

ATTENUATOR
SHIELD

SOLDER
TAB

WIDE
SPACE

PART 2

PART 3
) Q 0 l
: (ae|
]
] 3] c o \
,‘7‘% ;/L o 4 o 0\
WIDE SPACE Detail 32C

Privter Dnlvar |
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SHIELD

e

B T
e (0)
L9

0 - SOLDER
ole==

PICTORIAL 32

JUMPER
WIRE

> =)
h . a _ K B
ROCKER '
SWITCH Jw LOCKWASHER
1
R ]
. ]

ATTENUATCR

SHIELD
gé;a-ao SCREW

Detall 32D
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( ) Now turn the switch shield until it is up-
right in the attenuator shield at location EB
as shown in Part 3 of the Detail,

( ) In a like manner, install switch shiclds at
ED and EF,

NOTE: When you perform the following steps,
be sure you install each prepared switch so the
_lugs with the jumper wire are positioned as
shown in the Detail,

( ) Refer to Detail 32D (fold-out from Page 52)
and install prepared rocker switches at
locations EB, ED, and EF with 4-40 x 1/4"
hardware,

NOTE: When you install the four remaining
rocker switches, use #4 lockwashers {one on
each 4-40 screw) between the attenuator shield

and the rocker switeh frame,

{ ) Again refer to Detail 32D and install pre-
pared rocker switches at locations EA, EC,
EE, and EG with 4-40 x .1/4" hardware,

Refer to Detail 32E for the following steps,

NOTE: In the following steps, the three switch
shields will be soldered tothe sides of the atten-
uator shield, Set your soldering iron for "high-
heat", or use another soldering iron with a
higher heat rating, Solder approximately 1/4"
of each end of each switch shield to the side of
the attenuator shield,

{ ) Solder .the switch shields to the attenuator
shield at the twelve locations shown in
Detail 32E, . ‘

SOLDER
Q}u) ‘ ZT K\f N _
MY I e o |0 lee
m[eman:um,unfﬂnlunx
o eo @ o 9| e 9 flic || |a 9
o N B 2 o NN

SOLDER

Detail 32E

( ) After the solder has cooled, check each
switch shield to be sure it is firmly sol-
dered to the attenuator shield,

NOTE: In the next step, the remaining length of
large bare wire will be "threaded" through the
center lugs of the rocker switches in the
attenuator,

( ) Insert the large bare wire throughthelarge
hole at the left-hand end of the attenuator;
then on through lugs 2 and 5 of rocker
switches EA, EB, EC, ED, EE, EF, and
through lug 2 only of switch EG,

( ) Now solder lug 5 of rocker switch EA (8-2)
and lug 2 of rocker switch EG (S-2), Then cut
off the coxcess length of wire at lug 5 of
switch EA,

( ) Solder lugs 2 and 5§ of switches EB through
EF,

{ ) Now carefully cut out the wire between lugs
2 and 5 of switches EB, EC, ED, EE, and EF,
Sece Pictorial 32,
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Refer to Detail 32F for the following steps.

()

()

()

()

()

Dosition the attenuator top shell as shown
and place the attemuator shield assembly
inside the attenuator top shell,

Insert coaxial econnectors (#432-59) through
the holes in the ends of the attenuator top
shell and shield,

Place the lockwashers and nuts on the co-
axial connectors andtightenthem onlyfinger
tight,

Start #6 x 3/8" black shect metal screws
into the holes at the two locations shown,
Then turn the attenuator over and, while
holding it down firmly, tighten both blaek
sheet metal screws,

Now use a pair of long-nose pliers and
tighten the mounting nuts on the coaxial
connectors,

#6x3/8" BLACK
SHEET METAL

SCREW

COAXIAL
CONNECTOR

()

Check each switch to be sure the rocker
operates freely,

( ) ¥ one {or more) rocker binds, mark the

()

()

rocker and remove the attenuator top shell,

"Then loosen the -switch mounting -screws,
slightly reposition the switch (or switches),
and remount the attenuator top shell,

Refer to Pictorial 32 and, using a soldering
aid or other pointed tool, bend lug 2 of
switch EA over as shown, Then solder the
switch lug to the centerpin of the coaxial
connector,

In a like mamner, bend lug 5 of switch EG
over and solder it to the centerpin of the
other coaxial conector,

ATTENUATOR

SHIELD

f#6x3/8" BLACK

Detail 32F

SHEET METAL
SCREW

-1 ATTENUATOR
TOP SHELL
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WIRING

NOTE: Except for the 8,2 © resistor, useonly 1/2
watt low-noise resistors for the following steps,
Do not grip the body of these resistors with pliers
because this could damage the resistor, The
resistor leads should be as short aspossible and
still allow for proper solder connections, Use
enough heat to cause the solder to flow,

Refer to Pictorial 32 for the following steps,
NOTE: There may be one hole or two-holes in

each lug on the rocker switches, Use the hole
nearest the end of the lug when you connect to the

s:jch
{ onnect a 91 © (white-brown-black) resistor

from lug 3 of switch EA (NS) to solder tab.

ES (NS).

() Connect a 91 Q (white-brown-black) resistor
from lug 8 of switch EA (NS) to solder tab
; ES (8-2),

Connect a 390 © (orange-white-brown) re-
sistor from lug 3 (8-2) to lug 8 (8-2) of

gwitch EA,
( 1Y Connect a 91 © (white-brown-black) resis-

tor from lag 3 of switch EB (NS) to solder
tab ER (NS),
( J

Connect a 91 © (white-brown-black) resis-
tor from lug 6 of switch EB (NS) to solder
tab ER (S-2).

“aa

(J) Connect a 300  (orange-white-brown) re-

gistor from lug 3 (8-2) to lug 6 (S-2) of

switch EB, w“ o

(§Y Connect a 150 &-(brown-grzen-browrn) re-
sistor from lug 3 of switch EC (NS) to 501-
der tab EP (NS),

("(Connect a 150 © (brown-green-brown) re-

istor from lug 6 of switch EC (NS) to sol-
/er_ tab EP (8-2).

') Connect a 100- £ (brown-black-brown) re-
sistor from lug 3 (S=2) to lug 8 (S-Z) of
switch EC,

(+)ALonnect a 150 © (brown-green-brown) re-
sistor from lug 8 of switch ED (NS) to
solder tab EN (NS),

( onnect a 150 Q (brown-green-brown) re-
sistor from lug 6 of switch ED (NS) to
gblder tab EN (S-2),

{ (/Connect a2 100 © (brown-black-brown) re-
sistor from lug 3 (8-2) to lug 6 (S-2) of
switch ED,

i

( ;) Eonneet a 220 n_(red-red-brown) resistor
from lug 3 of switch EE (NS) to solder tab
EL (NS).

( (/' Connect a 220 @ (red-red-brown) resistor
from lug 6 of switch EE (NS) to solder tab
EL (S-2).

( )Y Ccnnect a 56 © (green-blue-black) resistor
from lug 3 (S-2) to lug 6 (S-2) of switch EE,

(V) -onnect a 430 © (yellow-orange-brown)
resistor from lug 3 of switch EF (NS) to
solder tah EK (NS)

(\J Connect 2 430 (yellow-orange-browﬁ) res
/sistor from lug 6 of switch EE (NS) to
solder tabh EK (8-2),

(%) Connect a 27 Q@ (red-violet-black) resistor

from lug 3 (S-2) to lug 6 (8-2) of switch
EF, '

( ) Conneet a 1300 Q (brown-orange-red) resis-
tor from lug 3 of switch EG (NS) to solder
tab EJ (NS).

( ) Connect 213008 (brown-orange-red) resis-
tor from lug 6 of switch EG (NS) to solder
tab EJ (8-2).

( ) Connett an 8,2 © (gray-red-gold) resistor
from lug 3 (S-2) to lug 6 (S-2) of switch EG,

This completes the wiring of the attenuator, Be
sure all connections are properly soldered and
there are no wire clippings or particles of sol-
der lodged in the switches, Also be sure the
large bare wire between the switches does not
touch the metal where it passes through the
switch shields,
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ATTENUATOR FINAL ASSEMBLY { ) Locate the four small plastic feet (#261-29)
and remove the paper backing from one foot,

Refer to Pictorial 33 for the following steps,
( ) Place the plastic foot on the bottom of the

{ ) Locate the attenuator bottom shell and posi- attenuator assembly 1/4" away from one of
tion it as shown, Then place the attenuator the black screws with one edge of the foot
switch assembly in the bottom shell, even with the edge of the bottom shell,

{ ) Becure the switch assembly to thebottomof () In a like manner, install the remaining three
the shell with 6-32 x 1/4" black screws at plastic feet on the bottom of the attenuator
the four locations shown, assembly.

( ) Secure the sides of the shell to the switch
assembly with #6 x 3/8" black sheet metal This completes the assembly of the attenuator,
screws at the four locations shown, DPlace it agide for further use,

ATTENUATOR . ,—j_:’.'fif,.,a
ASSEMBLY [~

ATTENUATOR
BOTTOM SHELL

#5 x 3/8" BLACK
SHEET METAL SCREW

PLASTIC FOOT
PEEL GFF

* BACKING PAPER
6-32 x 1!a--—"§ '

BLACK SCREW PICTORIAL 33
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TESTS AND ADJUSTMENTS

Before you perform the Tests and Adjustments,
carcfully study the operation of each control
and switch as described in Figure 1 (fold-out
from this page),

EQUIPMENT REQUIRED
1. Voltmeter: High input impedance (11 MQ),
2. Oscilloscope,

3, AM receiver,
INITIAL TESTS

If you do not obtain the proper results in any of
the following tests, or if a malfunction occurs,
refer to the "In Case of Difficulty" section on
Page 85,

NQOTE: Set the controls and switches as md1cated
below, Change the setting only as directed, then
return the controls to the setting listed below.
Disregard the controls and switches not.listed,
{ ) Marker switches - OFF,

( ) SWEEP RANGE - OFF,

( ) BIAS - +, .
(‘) BIAS 1 - fully CCW,

(«¥ BIAS 2 - fully CCW,

() MARKER - fully CCW,

(Y TRACE - fully CCW,

HAEATHXIT®

{ ) Plug the female end of the power cord into
the rear panel AC comnector,

( ) Plug the male end of the power cord into a -

120 VAC source,

( ) Place POWER switch in the ON position,

Refer to Figure 2 (fold-out from Page 56) for
the adjustment locations and test point locations,

( ) Connect a voltmeter from TP1 to ground,
The voltage at this point should be +13.6
volts DC +10%. 14

( ) .Move the positive voltmeter lead to TP2, The
voltage should be +20,0 volts 10%, L

( ) Move the positive voltmeter lead to TP3,
The voltage should vary from approximately
+3 volts to +15 volts a3 the SWEEP CENTER

control is rotated to its fully clockwise po- +

sition,

( ) Move the positive voltmeter lead tothe BIAS
1 binding post, The voltage should varyfrom
0 to about +18 volts as the BIAS1 control is
rotated to its fully clockwise position,

{ ) Move the positive voltmeter lead to the BIAS
2 binding post. The voltage should varyfrom
0 to about +18 volts as the BIAS2 control is
rotated to its fully clockwise position,

( )} Remove voltmeter leads and set voltmeter to
read negative volts,

L1 4

v

Politar T3y



SWE
Bhirt:
SWEEP WIDTH CONTROL fraq
of th
MCD. EWITCH Adjusta the sweep csclllator dest
from minimum to maximum rotat
Provides 400 Hz modulation MARKER CONTROL TRACE CONTROL sweep freguency deviation, quer
of the marker algnal at the Clockwiae rotation Increases, point
MARKER OUT . ecnnector. Adjuste the amplitude of the Adjusta the amplitude of the and ecunterelockwise rotation rotat
Marker pip will not appear on marker which appears at the demodulated signal that ap- deercases the apan of fro- e
oscillosecpe trace, Seope cutput, pears at the Scope output, quencies belag awept, point
BLAB CONTROL
| ) .
Rotation of the dnob will ad- SOIWD A0
just the amount of voltage CARRIER UKD
that appoars at the Dias HMnd-
ing pots, B E
BIAS 4125 s
Solccts posttive or nmegstive 2 MARKER Out

voltages applied to BIAS 1
and BIAS 2,

BIAS BINDING POSTS

Provides comnections for
sourca of variable bisg wolt-

ages,

HEATHKIT y(l POST-MARKER/

TRACE INPUT

@

\WEE P

O SWEEF RANGE
RE—_ =y, /,

IF = ¥ §
LE) — I""-._
OFF= N
MARKER
oUTPUT FOWER VERT
OFF ___ON

rd

BENERATOR \, MODEL IG-
b}

EXTERNAL MER/SWP

Allows the injection of an ex-
ternal saweep aignal tobe mix-
ol with the marker oscillator
signal or allows the injection
of externnl markers not pro-
waded by the Marker Genora-
tor,

1F/RF VSM

Provides wideo awcep mod-
olated pignal to be applied
to the receiver wnder tost,

BLANKING

Eliminates cae trace andpro-
vides A base reforence lno in
ON position, Bwiteh must bo in
OFF posttion for proper ad-
justment of PHAEE ADJUBT
control,

SWEEP QUTFUT

Provides output slgnals from
the swoep ogeillators to the
attenuatcr or directly to the
aet,

TRACE REVERSE

Hoverses fhe ocseillosecpe

~trace to presemt Ifrgquency
malkers In proper soquencs.

TRACE INPUT

Demochalator Input eonneetor
allows the injection of a de-
modulated aignal from the re-
celver undor toet,

MARKER GUTPUT

Provides a marker sig
from the oscillator sclectec
the marker switches, A
provides 400 He modulatio
the marker frequency when
MOD BWITCE ia On,

PEASE ADJUST

Adjusts phage of horizontal
input signal 8o both traces on
oscilloscope screen coincide,

@I ®

BLANKING

SWEEP
OUuTPUT

@

PHASE
ACJUST

%)

@

FIGURE 1
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L TRACE CONTROL

tude of the
gars at the

Adjusts the amplitude cof the
demodulated signal that ap-
pears at the Secope output.

SWEEP WIDTH CONTROL

Adjusts the sweep csclllator
from minimum to maximum
sweep frequeney deviation,
Clockwige rotation Increascs,
and ¢umterclockwise rotation
decreasgs the span of fre-
fuenciex being awept,

BWEEP CENTER CONTROL

Shifts the cntire span of swept
frequencics sothe eenter polnt
of the sweep may be sct tothe
desired frequency, Clockwise
rotaticn moves the higher fre-
queneies toward the center
point while eounterclockwise
rotation moves the lower fre-
quencigs toward the eontor
point.

MARKER SWITCHES

Sixtcen separate swltches turn
an or off individual marker:
apeillators,

HEATHKIT 7‘/ POST-MARKER/

EEF GENERATOH \ mMODEL 1G-
3

CHAN.
q

i

617

MARKER OUT

Adjusts the amplitude of the
Markor signal appearing atthe
MARKER OUT conneetor.

%ﬁ =

IF/RF VM TRACE INPUT

MARKER OUTPUT

SWEEP RANGE

8Sweep Inaperative in OFF po-
sition, Other switeh positions
provide correct sweep fre-
quency for Color Bandpaas and
FM IF, Televiaion IF, and VHEF
Channel ¢ and Chamnel 10.

SCOFE HORIZ.

Coancets to oscilloseope hor-
izcatal input to provide com-
trolled trace on oscilloscopa
BCTGen,

SCOFE YEHTICAL

Provides video sweep mod-
ulated signal to be applied
to the reeeiver under test,

“E REVERSE

rsos the oaecillcecope
' to presant frequency
xre In proper Bequenes.

Democdulator Input connector
allows the injection of 2 de-
modulated sipnal from the ro-
celver under tost,

Provides o marker signal
from the oscillator selected by
the marker switches, Also
provides 400 Hz modulation of
the marker frequency when the
MOD BWITCH 1a On,

PHASE ADJUST

Provides a composite signal
from the Trace Amplifior and
tho Marker Amplificr to the
osecillosenpe vertical input,

POWER

Turna Generator on and off,

Adjugts phase of horizontal
input signal so hoth traces on
oseilloscope serecn coineide,

N TRACE
ING REVENSE
SWEEP
OuTPUT

PHASE
RDJUST

= FIGURE 1

A
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POST-MARKER fSWEEP GENERATOR

OSCILLOSCOPE

1

00B0RAI00000AR0AE]

0 O Gl
INPUT\-OU

MARKJ\ SCOPE HOR
TPUT~VERT %

VERT

SCO?E

o5 o M =T
O A @
L]
p# 27 tr sy el ~ j[
BLK TO BLK DEMQDULATOR
PROBE
RED TO RED
4.5
400 Hz l
3’8" T
T A |
A B ¢

Figure 3 ADJUSTMENTS

{ ) Turn the SWEEP WIDTH control to its full
counterclockwise position,

( ) Adjust PHASE ADJUST control on ear panel
until the trace has a rectangular waveform,

( ) Readjust the SWEEP WIDTH to between the
1 and 2 o'clock position, This will cause the
rectangular waveform to round slightly,

{ ) Turn on the 4,50 MHz marker,

( ) Increase the MARKER contrcl until the
marker displays a 1" deflection,

( ) Adjust the SWEEP CENTER control to
center marker on trace, Sce Figure 3B,

( ) Turn on the 4,08 marker, This marker will
be about 1/3 the deflection of the 4,50 marker
and should be slightly to the left of the 4,50
marker, If it is to the right, setthe TRACE
REVERSE to the other position, It isnormal
if marker pips, smaller than the regular
markers appear,

( ) Turn off the 4,50 marker,
{ ) Turn on the 3,58 and the 3.08 markers,
Second harmonic markers, larger than the
3.568 and 3.08 markers, may appear on the
right,

( )} Adjust the SWEEP CENTER to center the

markers as shown in Figure 3C, Turn the
MARKER control counterclockwise for less
ripple,

Politar T3y
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POST-MARKER fSWEEP GENERATOR

OSCILLOSCOPE

1

00B0RAI00000AR0AE]

0 O Gl
INPUT\-OU

MARKJ\ SCOPE HOR
TPUT~VERT %

VERT

SCO?E

o5 o M =T
O A @
L]
p# 27 tr sy el ~ j[
BLK TO BLK DEMQDULATOR
PROBE
RED TO RED
4.5
400 Hz l
3’8" T
T A |
A B ¢

Figure 3 ADJUSTMENTS

{ ) Turn the SWEEP WIDTH control to its full
counterclockwise position,

( ) Adjust PHASE ADJUST control on ear panel
until the trace has a rectangular waveform,

( ) Readjust the SWEEP WIDTH to between the
1 and 2 o'clock position, This will cause the
rectangular waveform to round slightly,

{ ) Turn on the 4,50 MHz marker,

( ) Increase the MARKER contrcl until the
marker displays a 1" deflection,

( ) Adjust the SWEEP CENTER control to
center marker on trace, Sce Figure 3B,

( ) Turn on the 4,08 marker, This marker will
be about 1/3 the deflection of the 4,50 marker
and should be slightly to the left of the 4,50
marker, If it is to the right, setthe TRACE
REVERSE to the other position, It isnormal
if marker pips, smaller than the regular
markers appear,

( ) Turn off the 4,50 marker,
{ ) Turn on the 3,58 and the 3.08 markers,
Second harmonic markers, larger than the
3.568 and 3.08 markers, may appear on the
right,

( )} Adjust the SWEEP CENTER to center the

markers as shown in Figure 3C, Turn the
MARKER control counterclockwise for less
ripple,

Politar T3y
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105 107 MHz

MHz MHz

Flgure 4

Refer to Figure 4 for the following steps,

( ) Turn off the markers,
( ) Set MARKER to the center of rotation,

( ) Turn on the 10.7 marker, This marker
should appear at the right side of thetrace,

—

) Adjust the SWEEP CENTER control to
center the 10,7 marker,

( }) Turn the SWEEP WIDTH control (turn
counterclockwise) to its 9 o'clock position,

( ) Turn on the 100 kHz marker, At least two
smaller markers should appear on gach side
of the 10,7 marker, -

( ) Increase the MARKER and adjust the SWEEP
WIDTH to display these markers more
clearly,

( ) Turn off the markers,

) Turn the SWEEP WIDTH control fully
clockwise,

—

( ) Turn the MARKER control Yo its 9 o'clock
position,

-—

) Set the SWEEP RANGE to IF,

) Adjust the SWEEP CENTER control for
+12,0 volts at TP3, Leave the woltmeter
connected to be sure +12,0 volts are main-
tained,

{ ) Turn on the 42,75 marker,

_—

( ) Adjust C219 to center the marker on the
trace,

( ) Set the blanking switch to OFF,

NOTE: Two separate markers will be seen elose

together (they maybe superimposed), See Figure

BA,

( ) Adjust the PHASE ADJUST control until both
markers are superimposed (one on top of the
other) as in Figure 5B,

( ) Set the BLANKING switch to ON position,
( ) Turn on the 30,75 and 47,25 markers,

( ) Turn the 42,75 marker off,

( ) Adjust C219 and the SWEEP WIDTH control
so the markers are 1/4" from each end, See
Figure 5D, Keep the TP3 voltage at +12,0,

{ ) Turn on the markers shown in Figure 5F,
Note that some markers will have different
amplitudes.

{ ) Refer to Figure 2 for coil locations for each
marker frequency.

( ) Adjust the corresponding ecil clockwise to
decrease any marker that is largerthanthe
average size,

( ) Adjust the corresponding eoll eounterelock-
wise to increase any marker that is smaller
than the average size,

NOTE: If a marker is turned down too far, the

- oscillator may not start when switched on, If

any marker does not start when switched onand
off, readjust the coil slug slightly counterclock-
wise,

{( )} Turn off the 41 25, 42,17, 45,00, and 45,75
markers,

( ) Turn on the 42,50 and 42,75 and check the
markers’ amplitude,

( ) Turn off all of the markers and set the
SWEEP RANGE switch to the RF position,

(- ) Adjust the SWEEP CENTER control until
the voltmeter reads +12,0 volts DC at TP3,

( )} Turn on the 67,25 MHz marker switch,
Then refer to Figure 2 and adjust trim-
mer capacitor €223 until the 67,25 MHz
marker appears andis centeredonthetrace,

( ) Turn off the 67,25 MHz marker switch,

Politar T3y
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( ) Again connect the positive lead of your volt-
meter to TP3 and adjust the SWEEDP CEN-
TER control until the meter reads 10,2
volts DC,

( ) Turn the MARKER control to the center of
its rotation (12 o'elock position),

{ ) Turn the SWEEP WIDTH control to the
center of its rotation (12 o'elock position),

( ) Turn on the 193,25 MHz marker switch and
adjust the slug in coil L2 for the highest
amplitude marker with the least trace dis-
tortion, To check that the 193,25 MHz mark-
er is at the correct frequency, turn off the
193,25 MHz marker switch and turn on the
the 10,7 MHz marker switch, Another mark-
er should appear very close to where the
193,25 MHz marker was, Do _not "readjust
trimmer capacitor C223,

( ) Turn off all markers,
( ) Set the SWEEP RANGE to the off position,

( ) Turn on an AM receiver and tune it toa
station that is a multiple of 100 kHz
(700, 900, or 1200 kHz, etc,), or to station
WWV,

( ) Connect the RF cable to the MARKER OUT
connector and place the RF ¢able pod near
the built-in antenna (or antenna terminal)
of the AM receiver,

( ) Turn on the 100 kHz marker switch and set
the MARKER OUT control fully clockwise,

NOTE: In the next step, the tone of the whistle
will decrease as the coil slug approaches the
"zero-beat" or null point, This tone will again
inerease if the coil slug is turned tooc far,
Do not turn the c¢oil slug more than one turn in
either direction from the original presct po-
sition,

.{ )} Adjust coil L11 for a zero beat in the AM

radio, The tone in the AM radio should
deerease and increase as the coil is ad-
justed, A zero beat should occur at the
point where the tone from the AM radio is
the lowest or no tone can be heard,

NOTE: If a beat note cannot be heard, it may be
necessary to make a coil from a piece of insu-
lated wire, The coil should have at least four
turns of wire and shouldbe about 2" in diameter,
The coil should then be placed around or near the
AM receiver rod antenna, with the clips of the RF
cable pod connected to the bared ends of the
coil,

( ) Turn off the 100 kHz marker switch and
disconnect the RF cable from the AM radio
antenna,

This completes the Tests and Adjustments,
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FINAL ASSEMBLY

{ ) Remove the tape at each end of both handles, ( ) Inthe same manner, install the other handle
and two end eaps on the other end of the
( ) Refer to Detail 34A and place a handle, Generator,
grained side out, cover the spacer studs,
Place an end cap in position at each end of ( ) Locate the shield cover (#205-591) and se-

the siderails and secure each eap with a 6-32 cure it to the top of the sweep shield with
decorative head screw, Use a cointotighten #6 x 3/8'" sheet metal scrows at the five
the screws, locations in the sweep shield,

SICERAIL

6-32 STUD

DECORATIVE SCREW

HANDLE
(GRAIN SIDEQUTH |

Detail 34A
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Refer to Pictorial 34 for the following steps,

()

()

()
()

()

()

()

Place one of the cabinet shells over the top of
the Generator with the sloping edge toward
the front panel. Secure the shell with6-32x
1/4" phillips head screws at the four loca-
tions intheflanges of the shell, Thenturn the
Generator over,

Locate the shield plate (#205-727) andplace
it over the opening in the chassis, as shown
in Detail 34B, Position it so the noteh in
one edge is toward the center of the chassis
and the large holes in the plate are around
the two serews that secure the sweep assem-
bly to the chassis,

Insert the 1 kQ resistor through the hole,

Secure the plate with #6 x 3/8" sheet metal
screws at the three open locations,

Connect the 1 kQ resistor lead to lug 2 of
the terminal strip (S-4),

Place the remaining cabinet shell over the
bottom of the Generator with the sloping edge
toward the front panel. Secure the shell

with 6-32 x 1/4" phillips head screws as

shown,

Refer to Detail 34C and install a plastic
foot near each corner on the bottom cabinet
shell, Remove the paper backing; thenpress
the foot onto the cabinet shell in the posi-
tion shown, A plastic foot can be moved, if
neceasary, up to one-half hour after the
foot was installed, After thistime, the adhe-
sive permanently bonds the foot to the
cabinet shell,

This completes the assembly of your TV Post-
Marker/Sweep Generator,

#6 x 3/8"

]
V_ SHEET METAL

| SCREWS

&

SWEEP OSCILLATOR

BOTTOM PLATE

lErl

Detail 34B

PLASTIC FOOT
PEEL OFF BACKING

Detall 34C
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APPLICATIONS

This section of the Manual provides a general
description of how 'your TV Post-Marker/Sweep
Generator can be used to align TV IF, TV trap,
VHF tuner, color bandpass, FM tuner, FM IF,

and FM tuner tracking, CAUTION: Always follow
the manufacturer's instructions when you per-
form the alignment,

PRECAUTIONS

Listed below are several hints and precautions
that are useful and necessary when aligning a
TV receiver,

1-

Disable the high voltage applied to the pie-

ture tube, Do this by removing theplate cap *

from the horizontal output tube, Then con-
nect the load specified by the manufacturer
from B+ to ground, This will apply the
proper load to the low voltage power supply.
Do not allow the disconnected plate cap to
contact the chassis,

Remove the horizontal dscillator tube to
prevent horizontal pulses from appearing on
the oscilloscope trace,

Remove the vertical oscillator tube to pre-
vent vertical pulses from appearing on the
oscilloscope trace, .

Do not substitute other cables for those sup-
plied with the Generator.

Do not place the Generator or oscilloscope
leads over the IF board, IF cofls, andtubes
because of possible detuning or oscillation
in the section under test,

HEATIEITO

6.

Check and be sure that there are no ground
loops between the pieces of equipment, This
is easily checked by observing the trace on
the oscilloscope and touching each piece of
equipment, If the trace moves or changes
shape, check all ground connections, It may
be necessary to ground all of the cables
at one common point,

Bias as specified by the set manufacturer
should be applied to the receiver under test,

More accurate trap adjustments can be ob-
tained by reducing the bias on the IF, Take
care not to overload the IF circuit by the
application of too much signal from the Gen-
erator,

Set the ocscilloscope vertical pain econtrol
near its most sensitlve position and keep
the Generator output as low as possible,
This will prevent overloading the IF ampli~
fiers with a signal which may produce an
improper curve and result in misalighment
of the IF eircuits,

67
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10, When you adjust a transformer or coil that
has two slugs, each slug may have two
positions that appear to tune to the correet
frequency. The position farthest away from
the center of the coil form is correct; the
position nearest the center of the c¢oil
form is incorrect due to coupling from one
coil to the other through the slugs, You
may have to turn both slugs out to the

ends of the coil form and then turn the

slugs, each slug a little at a time, into
the correct points,

e )

11, Television receiver alignment requires
greater skill and understanding on the part
of the technician than does any other service
function, It is important that the technician
be able to recognize the symptoms of amis-
aligned receiver, The order in which the
various sections of atelevisionreceiver are
aligned may differ between receivers of the
same manufacturer, Therefore, the align-
ment procedure for the specific receiver
under test should be followed in detail,

TV ALIGNMENT

NORMAL
MARKER AMPLITUDE

IF ALIGNMENT

NOTE: Follow the manufacturer's instructions
very carefully, If the alipnment instructions do
not indicate a specific setting for the channel
selector, turn the selector to the highest unused
VHF channel, In very strong signal areas, it may
be necessary to disable the VHF oscillator to
prevent station interference during alignment,
Be sure all alignment equipment and the TV
set are at normal operating temperature,

Refer to Figure 8 (fold-out from this page) for the

following steps,

( ) Commect the Generator, Attenuator, and
Oscilloscope together and conneet the Gen-
erator and Attenuator to the TV set as
shown,- - .

NOTE: I bias voltage is called for, connect the
bias leads tothe proper point onthe TV set, Con-
nect a voltmeter across the BIAS binding posts
and adjust this voltage to the value specified by
the manufacturer, Either positive or negative
voltage may be applied by setting the BIAS
switch,

( ) Place both of the attenuator 20 dB rocker
switches to the IN position for 40 dB of
attenuation,

( ) Set the oscilloscope vertieal attenuator and
vertieal gain control to near maximum sen-
sitivity, -

( ) Turn the SWEEP RANGE switch to the IF
position, Turn on the TV set and allow it to
reach normal operating temperature,

EXCESSIVE
MARKER AMPLITUDE

B
TYPYCAL COLOR TV IF CURVE

Figure 7

NOTE: The trace shown in Figure 7A is a
typical overall IF waveform for most TV sect
IF circuits, You will not obtain this waveform
if the IF circuits in the Color TV set you are

-testing are out of adjustment, However, you

should obtain a trace with the 42,17, 42,75,
45,00, and 45.75 MHz markers in the left-to-
right sequence as shown in the Figure, Use the
TRACE-REVERSE switch if necessary,

{ ) Turn on the 45.00 MHz marker and place
the BLANKING switch in the OFF position,

{ ) Adjust the SWEEP CENTER control and .
locate this marker,

( ) Adjust the PHASE control and superimpose
both markers; then place the BLANKING
switch in the ON position,

( ) Turn on the required marker switches, If
the TV set IF cireuits are correctlyaligned,
the markers should appear as shown in
Figure 7A,

NOTE: If the IF circuits are far out of adjust-
ment, you may have to inject the signal into the
last IF stage; then work toward the IF input,
The output from the generator (TRACE and
MARKER controls) should be increased when

Privter Dnlvar |



CONNECT RF CADLE
OSCILLOSCOPE ~ TO ATTENUATOR FOR
L SWEEP ALIGNMENT
DBEEEHBr ==
RF CABLE
O SWEEP CABLE ATTENUATOR
FROM SWEEP
. o OUTPUT PLUG
vet cooo POST-MARKER/SWEEP GENERATOR DETECTOR
e MIXER
(/ 2O O © 1 e~ GRID
O O] © 1
) I
! TUNER
n
Onac: P 1
MARKER HORI 1
INPUT\OUTPUT 5 RPTE o BlAS
B1AS 5 < (IF NEEDED)
O ']: "% ]
!
I
n
\ i
L ll  CONNECT RF CABLE TO MARKER
................................
N """OUTFOR TRAP ALIGNMENT
______________ 7
\

FIGURE 6
CONNECTIONS FOR IF SWEEP AND TRAP ALIGNMENT

OSCILLOSCOPE

POST-MARKER/SWEEP GENERATOR /
. e —
TO SWEEP QUTPUT couu:cmn\ 0%
ON REAR PANEL HOR TS
== oL \ Q
i~ coool| O | BRED
5 100800880BB000000
|
ATTENUATOR
S [O O OO O
LI TRACE | SCOPE,~ °
3 O O = O ety O veRT f) {3
7
T DEMODULATOR
BLK TO BLK PROBE
RF GABLE N\

)
RED TC RED

FIGURE 12
CONNECTIONS FOR OSCILLOSCOPE dB CALIBRATION

Privter Dnlvar |



ey MEmATHEIT

Page 60

the signal is injected into the last IF stage
because there will be very little IF amplifica-
tion, The output must be decreased as the signal
injection point i8 moved back toward the input
of the IF circuits, An overall IF check and
adjustment should be performed after the stage-
by-stage adjustments have been made,

INCORRECT PHASE ADJUSTMENT

Figure 8

Figures 7 through 9 show normal and incorrect
IF curves, Figure TA shows a normal IF curve
with proper size markers, Figure 7B shows a
normal IF curve with excessive marker ampli-
tude, Figure 8 shows an IF curve withthe phase
adjusted incorrectly, Figure 9 shows only mark-
ers with the TRACE control turned fully counter-

clockwise,

TRACE GAIN OFF

Figure 9

Some set manufacturers specify the position of
the marker frequencies as so many "dB down,"
or as a percentage of full trace size, Figure 10
shows a typical color TV IF response curve
with markers indicated by both dB and per-
centage,

45.0 MHz
85% OR APPROX. -30% OR APPROX. 1 dB DOWN

1.5 48 DOWN —f/(MBZ__ \_ 704 0R 3 4B DOWN

100% OR 42.17 f— —45.75\ = 509, OR 6 dB DOWN
20 4B MHz

————————— 25% OR 12 dB DDWN

41.25 MHz| l47.25 MHz
TYPICAL COLOR TV IF CURVE

Figure 10

42.50 MHz 45.75 MHz

45% TC 50% OR
6 dB DOWN

100% OR 20 dB

I 1
41,25 MHz 41.25 MHz
TYPICAL BLACK AND WHITE TV IF CURVE

Figure 11A

Figure 11A shows a typical black and white TV
IF response curve, Note that the IF bandwidth
which is usually specified as the point at which
the response is 6 dB down from maximum, is
greater for eolor TV than it is for black and
white TV,

For the color set, the 6 dB points are at 42,17
MHz and 45.75 MHz; the difference being 3,58
MHz, which is the IF bandwidth, For the black
and white set, the 8 dB points are 42,50 MHz,
and 45,75 MHz; the difference being 3,25 MHz,
which is the black and white IF bandwidth (for

a high quality set),

Droper bandwidth is necessary for correct
picture detail, A too-narrow bandwidth will
cause picture smear and loss of detail, A too
wide bandwidth will produce a grainy, herring-
bone picture with possible ringing and agreater

.chance of adjacent channel interference,

NOTE: I you align the IF cireunits of a black
and white TV set to the same bandwidth as the
IF circuits of a color TV set, the picture will
be distorted due to the greater bandwidth and
the lack of sufficient trappmg of the 4,6 MHz
sound signals,

Oscilloscope Cal ibration

Some TV set manufacturers indicate that the
markers should be ''so many dB down" on the
bandpasa curve of the tuner or IF circuit being
checked or aligned, To properly align the tuner
or IF system under this condition, you must be
able to determine where the=e apecified dB
points are located on the waveform displayedon
your oscilloscope,
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The waveform used for alignment purposes is
normally taken from the output of the detector
(2 nonlinear device) on the recelver, As an
example: assume that the signal applied to
the input of the circuit produces a vertical
deflection on the oscillosecope of two inches, If
the input mignal is attenuated 6 dB (50%), the
vertical deflection produced on the oscilloscope
will be less than one inch (50% of the original
two-inch deflection) due tothe nonlinear charac-
teristic of the detector, Therefore, your oscillo-
scope should be calibrated to show the true
location of the specified dBpoints on the detected
waveform, You can calibrate your osecilloscope
by performing the following procedure,

{ ) Sect the vertical gain and the vertical atten-
uation controls of the oscilloscope near the
maximum gain positions, Do not change the
positions of these controls during this cali-
bration procedure,

( ) Refer to Figure 12 (fold-out from Page 68)
and connect the Oscilloscope, Generator,
and Attenuator together as shown,

( ) Place all of the Generator Marker switches
and the Attenuator rocker switches in the
off position,

( ) Turn the SWEEP WIDTH, SWEEPCENTER,
and the MARKER controls fully counter-
clockwise,

{( ) Set the SWEEP RANGE switéh to the IF
position and turn on the Generator and
Oscilloscope.

ty

( ) Refer to Figure 11B and adjust the Genera-
tor's Trace control and the Oscilloscope's
vertiecal positioning control until the wave-
form fills the area between the hottom and
top lines on the screen graticule, NOTE: If
your oscilloscope does not have a graticule
or lines on the sereen, use a grease pencil
and mark a line on the screen at the top
and bottom of the waveform,

( ) Place the 1 dB rocker switch onthe Attenu-
ator to the IN position,

|

gu

|

Figure 11B

( ) Use the Oscilloscope vertical positioning
control to position the bottom of the wave-
form on the bottom line on the graticule
or the mark you made on the screen,

( ) Now mark the new position of the top of the
waveform, This will indicate the "1 dB down"
point (00% of original waveform),

{ ) Place the Attenuator 1 dB rocker switch to
the off position andthe 3 dB rocker switch to
the IN position,

( ) Use the Oscilloscope vertical positioning
control to again position the bottom of the
waveform on the bottom line of the graticule
or the mark on the screen,

( ) Again mark the new position of the top of
the waveform, This will indicate the "3 dB
down" point (T0% of original waveform),

( ) Place the Attenuator 3 dB rocker switch to
the off position and the 6 dB rocker switch to
the IN position,

( ) Use the Oscilloscope vertical positioning
control to again position the bottom of the
waveform on the bottom line of the graticule
or the mark on the screen,

( ) Mark the new position of the top of the wave-
form, This will be the "6 dB down" point
(50% of original waveform),

{ ) Mark these points on the graticule or
screen of the oscilloscope, They will be
the 1 dB down (90%), 3 dB down (70%) and
8 dB down (50%) points of a waveform with
a vertical deflection of two inches of peak-
to-peak,

Use these points when the set manufacturer's
instructions show the marker position in dB,
This completes the Oscilloscope Calibration,
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TRAP ALIGNMENT

Television trap alignment includes adjustments
of the sound trap and adjacent channel traps for
separation of the video and sound signals,
Figure 6 shows how the Generator and anoscil-
loscope are connected to the IF strip and tuner
of a TV set for the alignment procedure, The
sound and adjacent channel traps are adjusted
to the frequencies specified by the manufacturer
for the TV set being aligned, When aligning the
traps, adjust the AGC bias according to the
manufacturcr's ingtructions, The modulated RF
output from the Generator should be Kept as low
as possible and still produce an adequate pattern
on the oscilloscope screen,

( ) Turn the SWEEP RANGE switch to the OFF
position,

{ ) Turn onthe 41,25 MHz marker switch andthe
MQOD switch,

( ) Adjust the sound trap for a minimum ampli-
tude of the osecilloscope pattern, If neces-
sary, reduce the IF bias to increase the IF
gain, NOTE: As the IF gain is increased,
the trap adjustment becomes more critical,

( ) Again adjust the sound trap for minimum
amplitude of the oscilloscope pattern,

( ) Repeat the preceding three steps until the
sound trap is properly aligned; thenturn off
the 41.25 MHz marker switch,

( ) Turn on the 47,25 MHz marker, Thenfollow
the same procedure to properly align the
adjacent channel sound trap,

NOTE: If the TV set has a 39,75 MHz adjacent
picture trap, align it according to the manu-
facturer's instructions,

3,58 MHz

L3

3.08 MHz 4.08 MHz

le APPROX. 2 MHz—)

A

{
| -3.58 Mz )
| -4.08 MHz }

( ) Recheck the overall IF alignment for proper
marker placement and bandwidth,

COLOR BANDPASS ALIGNMENT

- NOTE: Figure 13A shows arepresentative curve
for the output stage of a color bandpass ¢ircuit,

Figure 13B shows the proper relationship be-
tween the pieture carrier, color carrier andthe
color bandpass markers as they would appear on
an overall IF curve,

Perform the following steps to align the color
bandpass coila,

{ ) Connect the Generator and oscilloscope to
the TV set according to the mamfacturer's
instructions,

( ) Turn the SWEEP RANGE switch to the LO
position,

.{ ) Turn on the 3,08, 3,568, and4,08 MHz Marker
switches,

NOTE: It may be necessary to disable the TV
set's 3,58 MHz color oscillator to preventtrace
interference,

( } Adjust the color bandpass coils for the
response curve shown inthe manufacturer's

ingtructions,
PICTURE
-3,08 MHz ) CARRIER
4575 MHz

™~

COLOR CARRIER
42,17 MH2)

4.5 MHz

Figure 13
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COLOR BANDPASS ALIGNMENT - VSM

More manufacturers are requiring a sweep-
modulated video carrier frequency to properly
align the overall eolor frequency response, This
method provides a closer match between the IF
and eolor circuits,

This method requires the video IF and last
color bandpass transformer to be aligned first,
See the previous Bections,

The generator output signal will consist of a video
carrier and two sidebands, Asthis signalpasses
through the IF and video detector diode, the
upper sideband and carrier frequency are re-
moved, The lower sideband is demodulated and
epplied to the color bandpass amplifiers, The
response is ohserved at the output of the color
handpass transformer,

For "IF VSM Alignment" a 45,75 MHz carrier
is modulated by alowfrequency (3-5 MHz) sweep
8ignal and inserted at the tuner mixer grid,

For "RF VSM Alignment" a 67,25 MHz carrier is
modulated by a low frequency (3-5 MHz) sweep

signal, and inserted at the VHF antemna ter-
minals, .

IF VSM Alignment
( ) Turn the TV VHF channel selector to the

highest unused channel, if the manufacturer’s -

instructions do not indicate a “specific
sctting,

( ) Be sure the antenna isdisconnected, NOTE:
The video IF and last colorbandpasstrans-
former must be aligned before the following
steps are performed,

: { ) Connect the equipment as shown in Figure
14 (fold-out from this page).

( ) Turn the SWEEP RANGE control to the LO
position,

( ) Turn on the 45,75 MHz marker.

{ ) Turn the TINT and COLOR controls to the
center of rotation, The trace shown in the
figure below is a typical overall color IF
waveform,

NOTE: If the 3,58 MHz oscillator in the TV set
causes distortion of the trace, it may be nec-
essary to disable the oseillator, Use the lowest
possible signal from the Generator that gives
a viewable trace, Some receivers, whenproperly
set up, will exhibit more noise on thetrace than
others,

() Adjust the input color bandpass coil for the

response shown in Figure 144,

3.58 MHz
3,08 MHz 4.08 MHz

Figure 14A
OVERALL COLOR RESPONSE

This completes the "Color Bandpass Alignment, "
Disconneet the RF and Demodulator cables from
the TV set,

RF VSM Alignment
FINE TUNING ADJUSTMENT

NOTE: Before RF VSM alignment can be per-
formed, it is very lmportant to correctly set
the fine tuning, An incorrect setting will result
in an incorrect alignment, The video IF should
also be aligned with special attention given to
the trap alignment,

{ ) Connect the equipment as shown in Figure
15 (fold-out from this page).

( ) Connect the clip-lead cable through a 47kQ
resistor to the output of the videc deteetor,

( ) Connect the RF cable from the attenuator
to the VHF antenna terminals through the
matching pad as shown,

( ) Connect the bias as required,
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( ) Turmn on the 87,25 and 4,50 markers,

{ ) Set VHF channel sclector to channel 4,
(Turn off AFT,)

{ ) Set the SWEEP RANGE control to the RF
position, The trace shown in Figure 15A
should be obtained,

67.25 MH2 71.75 MHz

167, 25+4,50)

Figure 15A

( ) Carefully adjust the fine tuning until the
T1.75 MHz marker is at the bottom of the
notch, The 87,25 MHz marker should be
at ahout the 50% point of the curve as shown,
After setting the fine tuning, do not disturb
the setting during the remainder of the RF
VSM alignment,

( ) Disconnect the RF and clip-lead connec-
tions,

BANDPASS ALIGNMENT

( ) Replace the clip-lead cable with the DE-
MODULATOR probe,

( ) Set the SWEEP RANGE in the LO position,

( ) Set the TINT and COLOR controls to ce:;t'er
of rotation,

( ) Connect equipment to receiver, per man-
ufacturer's specifications and align the
color bandpass output transformer, The
curve should resemble the trace in Fig-
ure 18A,

3.08 4.08

Figure 16

( ) Reconnect the equipment as shown in Figure
16 (fold-out from Page 75),

( ) Connect the RF cable through the matching
pad to the antenna terminals,

——

) Connect the proper bias to the tumer,
) Turn the tuner to channel 4,

} Turn on the 67.25 MHz marker,

e T

) Adjust the attenuator for minimum signal
to produce visible trace, The trace will
be somewhat noisy. and should resemble
Figure 16B,

( ) Adjust the input color bandpass coil for a
response as shown in Figure 16B,

CHECKING VHF TUNER ALIGNMENT THROUGH
IF AMPLIFIERS

Check the alignment of the TV VHF tuner by
performing the following procedure,

( )} Check and align video IF,_

( ) Connect the sweep generator to the VHF
" tuner antenna terminals according to the
manufacturer's instructions,

{ ) Connect a coaxial clip-lead cable to the
TRACE INDPUT connector onthe Generator,

{ ) At the cther end of the clip-lead ¢able, con-
nect the inner lead through a 47kQ resistor
to the TV set detector load, Ground the
shield lead to the chassis as close to the
deteetor 1oad as possible,

( ) Turn the channel selector to channel 4 and
turn the Generator SWEEP RANGE switch
to the RF position,

( ) Turn on the 67,25 MHz marker switch, This
is the picture carrier marker for channel4,

( ) Turn on the 4,50 MHz marker switch, A
sound carrier marker should appear at 71,75
MHz, which is 4,50 MHz higher infrequency
than the picture carrier,
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PICTURE CARRIER
67,25 MHz

SOUND CARRIER
71.75 MHz

CHANNEL 4 RESPONSE

Figure 16C

( ) Adjust the VHF tuner according to the manu-
facturer's instructions for the correct re-
sponse for channel 4 as shown in Figure 16C,

( ) Turn off the 67,25 MHz marker switch and

turn the channel selector switeh to channel

10,

Turn on the 193,25 MHz marker switch,
which turns on the channel 10 picture
carrier marker, A sound carrier marker
should appear at 197,75 MHz, which is 4,50
MHz higher in frequency than the picture
carrier,

()

EXTRA MARKER

PICTURE CARRIER
193.25 MHz

SOUND CARRIER
192.6 197.75 MHz

$10.7x 181

EXTRA MARKER

CHANNEL 10 RESPONSE

Figure 16D

NOTE: Spurious markers may appear on the
trace along with the 193,25 MHz and 197,75 MHz
markers, To verify the 193,25 MHz marker,
turn off all markers and turn on only the 10,7
MHz marker switch, This produces a marker
at 192,6 (10,7 x 18 = 192,6), Figure 16D shows
the location of the correet markers and the
correct response for channel 10,

FM ALIGNMENT

RECEIVER TUNER AND' IF ALIGNMENT

Align the IF coil andthe discriminator inthe FM
tuner according to the following procedure,

( ) Connect the Generator and oscilloscope to
the IF circuit per the manufacturer's in-
structions,

( ) Turn the SWEEP RANGE switch to the LO
position and turn on the 10,7 MHz marker
switch, Keep the Generator output low
enough to prevent limiting,

10. 7 MHz

10.6 MHz

10, 6 MHz 10.8 MHz

200 kHz |

NCRMAL FM IF RESFONSE
A

OVERDRYVEN LIMITER RESPONSE

| 10. 8 MHz

( ) Adjust the SWEEP CENTER control toposi-
tion the 10,7 MHz marker at the center of
the trace as shown in Figure 17A,

NOTE: Late model transistor and tube type FM
tuners produce an IF response curve similar to
Figure 17A, When the limiter stage is over-
driven, the response curve flattens ocut as in
Figure 17B, In many early FM tuners, an over-
coupled IF circuit was used that produced the
response curve of Figure 17C, Refer to the manu-
facturer's instructions for the proper response
eurve, .

10.7 MHz 10.7 MHz

10.6 MHz 10.8 MHz

NORMAL OVERCOUPLED RESPONSE

C

Figure 17
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( ) Turn on the 100 kHz marker switch, Mark-
ers should appear on the trace at the
10,6 MHz and 10,8 MHz locations,

( ) Adjust the IF coils for the correct response
as shown in Figure 17,

( ) Use the same markers as stated above and

align the discriminator according to the .

manufacturer's instructions, For this ad-
justment, the Generator cutput should be
high encugh so limiting will occur, Figure
18 shows the correct response curve for the
discriminator,

( ) Turn the SWEEP RANGE switch to the OFF
position,

10, BMHz

10.7 MHz

10.6 MHz

Figure 18

TUNER TRACKING

Perform the following steps to check for proper
dial tracking of the FM tuner.

( ) Comnect the RF cable from the MARKER
OUT connector on the Generator to the
antenna terminals of the FM tuner,

( ) Turn onthe Generator MOD switch and the 45
MHz marker switch,

{ ) Adjust the FM tuner dial until a tone is
heard, This should occur with the pointer
of the FM tuner at 90 MHz on the FM dial,

( ) Turn off the 45 MHz marker switchandturn
on the 10,7 MHz marker switch,

( ) Again adjust the FM tuner until a tone is
heard, This should occur with the dial
pointer at 107 MHz on the FM dial,

HEATHKIT MODEL ALIGNMENT

ALIGNMENT OF HEATHKIT MODEL GR-25,
GR-180, GR-227, GR-295, GR-481, GR-581,
AND GR-681 COLOR TV SETS

NOTE: Some of the Figures in the alignment
section of the Assembly Manuals for the various
Heathkit TV sets show a ,001 pF coupling
capacitor being used in secries with the RF
cable, This eapacitor is inside the pod of
the RF cable used with this generator, Therefore,
when you perform the alignment using the Model
IG-57 Generator, do not use an additional ,001
kF capacitor,

The following equipment isneededfor this align-
ment procedure,

1. Heathkit TV Post- Marker/Sweep Generator
Model IG-5TA,

2, Oscilloscope, such as the Heathkit Labora-
tory Oscilloscope, Model 10-14,

3. Voltmeter, such asthe Heathkit Model IM-21
AC Vacuum Tube Voltmeter, or the Heathkit
Model IM-16 and IM-25 High Impedance
Electronic Voltmeters,
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VIDEQ IF ALIGNMENT
Preparation

CAUTION: Be surc the TV setis turned off when
you perform the next three steps,

( ) Remove the plate cap from the horizontal
output tube,

( ) Connect a 2500 © 100 watt resistor fromthe
+390 V point to ground,

( ) Set the TV set Normal-Service switch inthe
Service position,

Refer to Figure 19 (fold-out from this page) for
the following steps,

( ) Connect a 1 megohm resistor from point G
(the IF AGC) to ground at socket V201,

{ ) Solder one lead of a 47 kQ resistor to TP5
(test point 5) on the IF circuit board,

( ) Connect the Generator CLIP-LEAD ecable
and the AC VTVM to the free lead of the
47 k0 resistor, Set the VTVM to the lowest
AC range,

( ) Conneet the Generator SCOPE HORIZ leads
to the oscilloscope horizontal input and set
the osecilloscope horizontal range smtch to
the external sweep position,

Connect the Generator SCOPE VERT cable
to the oscilloscope vertical input, Set the
oscilloscope vertical attenuator and gain
controls to near their maximuwm gain posi-
tion,

{ ) Turn off the AFT if set has this feature,

{ ) Turn the TV set VHF channel selector to
channel 13, NOTE: In very strong signal
areas, it may be necessary to remove the
channel 13 strip from the tuner to disable
the VHF oscillator,

( ) Disconnect the antennas,

NOTE: When performing the alignment pro-
cedure, keep the Generator output signals as
low as possible and still produce a clearly
defined trace with markers,

Trap Alignment

( ) Turn on the TV get and allow it to reach
normal operating temperature,

( ) Turn the SWEEP RANGE switch to the OFF
position,

{ ) Connect the RF cable to the MARKER OUT-
PUT connector on the Generator,

( ) Connect the other end of the RF cableto TP1
and ground con the VHF tuner as shown in
Figure 19, Thenperform the Trap Alignment
as indicated in the following chart, Keep
the marker output as low as possible,

» TRAP ALIGNMENT CHART

POST-MARKER/

1

41,25 MHz and
MQOD Switches ON

1. Sound trap

SWEEP GENERATOR

ADJUST FOR MINIMUM

Top slug of T204, R219,
NOTE: Alternately adjust for T204
and R219 several times.,

2, Adjacent chan-
nel sound trap

47.25 MHz and
MOD Switches ON

NOTE: Alternately adjust L201 and
R201 several times, Do not acci-
dentally adjust T201 which is located
hetween these two parts,
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Sweep Alignment

Refer to Figure 19 for the following steps, and
to the steps in the Sweep Alignment Chart,

( ) Remove the 1 MQ resistor between the IF
AGC and ground; then connect a jumper
wire in its place,

( ) Turn the SWEEP RANGE switch to the IF
positicn, and the MOD switeh tc the OFF
position,

( ) Remove the RF cable from the MARKER
OUT conneetor and connect it tothe Attenu-

( ) Now perform the steps in the following
Sweep Alignment Chart,

NOTE: The TRACE control determines the
amplitude of the signal from the TV sect that is
applied to the vertical input of the oscilloscope,
The amplitude of the sweep output signal applied
to the TV setis controlled only by the Attenuator,

Therefore, when you perform the steps in the
following chart, use the Attenuator switches to

ator, reduce the output of the Generator,
SWEEP ALIGNMENT CHART
STAGE Conneet Set Sweep Marker Adjust for NOTES
: generator Range switch switches maximum
to test to the IF ON: gain and
point:* positicn, bandwidth
1. ] 3rdIF TP4 25 MHz 42,17 MHz Adjust Traee eontrol
T204 (cin 2 of V208) | » 17 mc J5. 75 Mz 45,00 MHz T204 for approximately 2"
45,75 MHz (bottom slug) | of vertieal deflection,
Keep marker output as
low as possible and still
show markers clearly,
2. | 2 IF TP3 o S 41,25 MHz Reduce ocutput of
T203 (pin 1 of V202) 42.17 MHz 42.17 MHz T203 Generator,
Cautton: 133V 42,50 MHz
at this point, 4135 Whe BTW | 4575 MHz
3. | 1stIF TP2 41,25 MHz Reduce ouiput
T202 {pin 1 of v201) 42,17 MHz T202 of Generator.
I 45,00 MHz
45,15 MHz
M 50058
4,| Oworall IF TP1 B85 41.25 MHz L112 Reduce output of
response {mixer grid) £2.50 Wz 42,17 MHz Mixer plate Generator, If necessary,
42,17 Mz S.TMH | 42 50 MHz eoll retouch preceding IF
4125 MMz a.5my | 45.00 MHz T201 adjustments to obtain
OF MAX, 45,75 MHz IF {nput coil | the correct overall re-
AMPLITUDE 47.25 MHz sponse,
T

*Connect the generator ground lead to the
center ground pin of the tube socket,

( ) After completing the sweep alignment, re-
check the trap alipnment, Readjust the
traps if neceded, Make a final check of the
overall response,

{ ) Disconnect the test leads, Disconnect the -
47 kQ resistor from TP5 and disconnect
the jumper wire between point G and
socket V201,
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COLOR ALIGNMENT
Refer to Figure 20 for the following steps,

3.58 MHz Tronsformer (T403) Adjustment

( ) Connect a VITVM (or electronic voltmeter),
set to read negative DC voltage on the 15
volt range, to TP10,

( ) Adjust T403 for a maximum voltage reading,
{ ) Disconnect the voltmeter,

Bandpass Alignment

( ) Remove horizontal osecillator tube (V303)
and third video IF tube (V203).

( ) Bet the TV set Color Control to midrange,

—~,

} Connect the Demodulator cable red lead to
TP9 and the black lead to chassis ground,

( ) Conneet the RF cable red lead to TP8 (pin
2 of V403) and the black lead to the center
ground pin of V403,

( ) S8et the SWEEP RANGE switch to the LO
position, .

( ) Turn on the 3,08, 3,58, and4,08 MHz marker
switches and adjust the top and bottom slugs
in T401 for the response curve shown in
Figure 21A,

( ) Remove the RF cable from TP8 and ground
and connect it to TP5 and chassia ground,
(See Figure 19 for the location of TP5,)
Reduce the cutput of the Generator,

( ) Adjust the slug in L402 for the response
curve shown in Figure 21B, NOTE: The
marker from the TV set's 3,58 MHz oscil-
lator may also appear and distert the trace,
Remove the TV set's 3,58 MHz color oscil-
lator tube,

( ) Replace tubes V303 and V203,

This eompletes the Color Bandpass Alignment,
Disconnect the RF and Demodulator cables from
the TV sct,

Bandpass Alignment-IF VSM

The IF VSM method provides more accurate
setting of the bandpass plate coil {1.402), Before
this alignment is performed, the video IF and
the output color bandpass transformer T401
must be correctly aligned, The video IF align-
ment is outlined on Page 76,

Refer to Figure 20 and align T401 as follows:

( } Remove the horizontal oscillator tube (V303)
and the third video IF tube (V203),

( ) Set the TV set Color Control to midrange,

-

) Connect the Demodulator eable red lead to
TP9 and the black lead to chassis ground,

-

) Connect the RF eable red lead to TP8 (pin
2 of V403) and the black lead to the center
ground pin of V403,

( ) Set the SWEEP RANGE switch to the LO
position,

( ) Turn on the 3,08, 3,58, and 4,08 MHz marker
switches and adjust the top and hottom slugs
in T401 for the response curve shown in
Figure 21A,

Refer to Figure 20 and align the bandpass plate
coil in the following steps:

( ) Replace tubes V203 and V303,

( ) Disconnect the attenuator cable from
SWEEP OUTPUT jack con the rear panel,
and connect it to IF/RF VSM jack,

( ) Connect the RF cable to the mixer grid
of the tuner (TP1),

( ) Connect a shorting wire from IF AGC to
ground (see Figure 19),

( ) Set the chammel selector to VHF channel
13,

( ) Turn on the 45,75 MHz marker,

{ ) Adjust the plate bandpass coil L402 for
the waveform shown in Figure 21C,

This completes the IF-VSM Bandpass Alignment,
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AUTOMATIC FINE TUNING ALIGNMENT

( ) Check the overall IF response curve shown
in Figure 22 to make sure the Video IF is
aligned properly. Make surethe AFT switch
is turned off,

( ) Turn the TV set Off.

OF MAX.
AMPLITUCE

Figure 22

Preparation

NOTE: Steps 1, 2, 3, and 4 may have already
been completed from a preceding alignment
section,

1. Remove the plate cap from tube V701,

2. Connect 2 2500 © 100 watt resistor from lug
3 of terminal strip BH (+390 V) to ground,

3. Set the NORMAL-SERVICE switch in the
SERVICE position, .,

4, 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
board),

5. Disconnect the black lead from lug 1 andthe
white lead from lug 2 of the AFT assembly,

6. Remove the top plate from the AFT assem-
bly,

7, Connect the oscilloscope and generator

together as shown in Figure 23 (fold-out
from Page B1),

8. Connect the groundleadfrom the Sweep Out-
put of the sweep generator to the tuner
ground, Connect the center lead to the con-
trol grid of mixer tube V102A (TP1).

9. Connect the Trace Input of the post marker
generator to lug 1 of the AFT assembly,
with the clip-lead cable,

10, Turn the TV set On,

11, Turn the AFT On,

NOTE: Be sure the cutput cable (or cables) of
the sweep and marker penerator is terminated
in its characteristic impedance,

Alignment

( ) Set the vertical gain of the oscilloscope to
maximum,

( ) Set the oscilloscope horizontal toline sweep,
or use the horizontal sweep from the sweep
generator,

{ ) Adjust the sweep generatoi- to 45,76 MHz
with a sweep width of approximately 2 MHz,

Privter Dnlvar |
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Refer to Figure 23 for the following steps,

()

()

()

()

()

()

()

Adjust coil 1901 until the top of the slug
is even with the top of the coil form,

Adjust the output of the sweep generator
until the top and bottom peaks of the wave-

form are just clipped as shown in Part A.

of Figure 23, NOTE: If the AFT was
completely misaligned, a waveform may not

he obtained, In this case, adjust the sweep .

generator for maximum output disrégarding
the absence of a waveform,

Adjust coils L902 and LG03 so the base
widths of the waveform are eqgual and
maximum as shown, NOTE: Some oscil-
loscopes may show the waveform inverted,

Decrease the output of the sweep generator
until the top and bottom peaks of the wave-
form just begin to round, but still remain
clipped as shown in wavetorm B.

Adjust coils L901 and L9902 for maximum
and equal base width as shown in wave-~
form B, When these coils are correctly
adjusted, coil L901 will have the greatest
affect on the outer slope of the higher
frequency side,

Decrease the sweep width of the sweep
generator and readjust L903 until the 45,75
MHz marker appears as shown in waveform
C.

Increase the sweep width and recheck wave-
form A, Adjust L901 and L902 if necessary,

) Turn the TV set Off,

) Disconnect the test leads from the AFT
assembly and VHF tuner,

) Resolder the white lead to lug 1 of the AFT
agssembly,

) Resolder the black lead to lug 2 of the AFT
assembly,

) Reinstall the AFT cover, Make sure the
access hole is over LO03,

) Disconnect the 2500 £ 100 watt resistor from
lug 3 of terminal strip BH,

) Reinstall the plate cap on tube V701,

)} Disconnect the jumper wire which is con-
nected between IF AGC and ground,

) Set the Normal-Service switch to Normal,

) Turn the AFT switch Off (Contrast control
pulled out),

) Turn the TV set On and tune in a color
picture,

) Turn the AFT switch On and Off several
times, There should not be any ncticeable
change in the picture or sound, Repeat
this procedure on other VHF and UHF
channels, If there is a noticeable difference
in the picture or sound, adjust coil L903
no more than 1/8 turn in either direction
until there is no change,

This completes the AFT alignment,
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RF ALIGNMENT
Refer to Figure 24 for the following steps,

( ) Connect an antenna matching pad (one 120
2 and one 150 § resistor) to the antsnna
terminals of the VHF tuner,

( ) Connect the red lead of the RF eable pod to
the free end of the 120 © resistor and the
black lead to the free end of the 150  re-
sistor,

( ) Turn the AFT off,

( ) Connect a clip-lead cable to the TRACE
' INPUT connector,

( ) Connect a ,06 uF 50 V eapacitor to TP-12,
Connect the inner lead of the clip-lead cable
to this capacitor and the shield lead to
ground, Refer to the TV manual for the loca-
tion of TP-12,

{ ) Connect the Bias Leads from the Generator
to the tuner as shown, Adjust the BIAS con-
trol to provide -2,6 volts to the tuner,

NOTE: The Model IG-57A Generator provides
markers for only VHF channels 4 and 10,

( ) Turn the Channel Selector to the channel 4
position,

( ) Turn the sweep generator tothe RF position,

( ) Set the Post Marker Generator 67,25 MHz
(picture carrier) and the 4,5 MH2z Marker
switches to On, NOTE: The 4,5 MHz signal
will beat with the 87,25 MHz picture carrier
signal and produce a marker at 71,75 MH=z
on the trace which will be the sound carrier
marker,

( ) Adjust capacitors C113 and C114 for the
correct response, as shown,

( ) Turn off the 67,25 MHz marker,

( ) Check the effect of this coil adjustment onthe
hich channels by turning the TV channel
selector to channel 10 and turning on the
193,25 MHz marker, Adjust the SWEEP
CENTER control to display the channel 10
response curve on the oscilloscope,

NOTE: The 4,50 MHz signal will beat with the
193,25 MHz picture carrier signal and produce
a marker at 197,75 MHz on the trace which
will be the sound carrier marker, Two other
markers may appear on the trace along with the
103,26 MHz and 107,25 MHz markers, To verify
the 193,25 MHz marker, turn off all markers and
turn on only the 10,7 MHz Marker switch, This
produces a marker at 162,68 (10,7 x18 = 192.6),
Refer to Figure 16D on Page 74 for 197,25
marker,

{ ) X the tilt or valley between the markers can-
not be adjusted to within the 30% maximum
tolerance, it can be brought within limits by
physically compressing or expanding coil
L107 for the low channels (2-6),

NOTE: If the bandwidth istco wide or too narrow
on the high channel, it can be corrected by
compressing or expanding coil L112, If the

‘RF amplifier tube is changed, it may also be

necessary to adjust RF neutralizing capacitor,
C109, to obtain a bandwidth as shown in Figure
24,

( ) Shut off the TV set and diseonneet the
alighment equipment,

( ) Disconnect the 2500 0 100 watt resistor
and replace the plate eap on the horizontal
output tube,

{ ) Sét the NORMAL-SERVICE switch to the
NORMAL position.

() Disconnect the ,05 uF capacitor, the 1200,
and the 150  resistors from the VHF tuncr,

This completes the "RF Alignment, ™
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IN CASE OF DIFFICULTY

" This section of the Manual is divided into three
parts: Visual Test, Precautions For Trouble-
shooting, and the Troubleshooting Charts, Begin
your gearch for any troubles that occur after
assembly by carefully following the checks listed
in the Visual Test section, After visualtests are
completed, refer to Precautions for Trouble-
shooting and to the Troubleshooting Charts,

NOTE: In an extreme case where you are
unable to resolve a difficulty, refer to the
Service and Warranty section of the "Kit
Builders Guide'" and to the "Factcry Repair
Service' information on Page 89 of this Manual,
If the Post-Marker/Sweep Generator is re-
turned to the Heath Company, be sure all cables
arc inecluded,

NOTE: Refer to the Circuit Board X-Ray Views
(Pages 111 and 112) and Chassis Photos (Page
107) for physical locations of parts onthe circuit
boards and on the chagsis,

VISUAL TESTS

1. About 90% of the kits that are returned for
repair, do not funetion properly due topoor
connections and soldering, Therefore, many
troubles can be eliminated by a careful in-
spection of connections to make sure they
are soldered as described in the, Proper
Soldering secticn of the Kit Builders Guide,
Rcheat any doubtful connections and be sure
all the wires are soldered at places where
gseveral wires are connected,

2, Check to be sure that all transistors are
in their proper locations, and are installed
correctly,

3, Check the values of the parts, Be sure that
the proper part has been wired into the cir-
cult, as shown in the Pictorialdiagrams and
ag called out in the wiring instruections, It
would be easy, for example, to install a 2200
 (red-red-red) resistor in astepthatcalls
for a 220 Q (red-red-brown) resistor,

HEIOATHEIT?

4, Recheck the wiring, Trace cach leadin eol-
ored pencil on the Pietorial ag itis checked,
It is frequently helpful to have a friend
check your work, Someone who is not fa-
miliar with the unit may notice something
you have consistently overlooked,

5, Check all wires connected to the circuit
boards, Make sure the wires do not extend
through the circuit board and make contact
with cther connections such as component
leads,

6. Check for bits of solder, wire ends, or
other foreign matter which may be lodged
in the wiring,

NOTE: A review of the Circuit Description may
help you determine where a trouble is loeated,

PRECAUTIONS FOR TROUBLESHOOTING

1, Be cautious whentesting transistor circuits,
Although transistors have almost unlimited
life when usedproperly, they are much more
vulnerable to damage from excessive volt-
age or current than tubes, A vacuum tube

" can often be operated under shorted, zero-
blas, excessive-voltage, or high-current
conditions for short periods of time without
materially damaging the tube, Any one of
these same conditions can instantly destroy
a transistor,

2, Be sure you do not short any terminals to
ground when making voltage measurements,
If the probe should slip, for example, and
short cut a bias or voltage supply point, it
is almost certain to cause damage tooneor
more trangistors or diodes,

3. Transistora should be removed or inserted
only while the Generator is turned off, If
this rule is not followed, transistors maybe
damaged,
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,Troubleshooting Chart

AMPLIFIER AND OSCILLATOR SECTICON

SYMPTOM CAUSE CURE
Pilot lamp does 1. Generator line cord plug 1. Plug unit into AC outlet,
nct glow, not inserted into AC outlet,

2, Open or Incorrect registor 2, Check wiring of pilot lamp
in serdes with pilct lamp, circuit and correct any er-

rors,

3. Incorrect wiring of termi- 3. Check wiring of terminal
nal strip on chassis, or strip on chassis and rear
rear panel, panel and correct any eorrors,

4, Defective line cord, outlet, 4, Replace defective components,
pilot lamp, or on-off
switch,

No B+ voltage 1, Incorrect value of R84 and 1. Check resistance values and
(+13.6 VDC), RB5, correct any errors.

2. Shorted gener diode ZD1, 2, Replace zener dicde ZD1,

8. Defective dicde D1 or D2, 3. Replace defective components,
power transformer T1, or
tilter capacitor C76 and
CT,

F High B+ voltage 1, Defective zener diode ZD1, 1. Replace defective component,
{over 14.9 VDC).
3.08 to 10.7 MHz 1. Incorrect value of resistor 1. Check resistance and capaci-
oscillator inopera- or capacitor within the tance values and correct any
! tive or low cutput, defective cireuit, €rTors,

2, Defective transistor or 2, Replace defective components.
crystal within the defective
eireuit,

30,75 to 193.25 1, Imcorrect value of resistor 1, Check resistance and capac-
MHz oscillator or capacitor within the itance wvalues and correct any
inoperative or low, defective circuit, errors,

2, Oscillator coil misaligned, 2. Check oscillator ccoil align-

ment,

3. Detective transistor or 3, Replace defective eomponents,
crystal within the defective

, clrcuit,
No bias voltage, 1. Defeetive diode D3, capac- 1. Replace defective components,
itor C74 or C75, power
transformer T1, resistor
RB3 or Bias eontrol,
No marker, 1. Incorrect wiring of Trace/ 1, Check control wiring,
Marker control,

2. Incorrect value of resistor 2, Check resistance and eapaei-
or capacitor within the tance values and correct any
marker amplifier circuit, €rrors,

3, MOD switch is On, 3, Turn MOD switch to Off,

4. Oscillator coil misaligned, 4, Check oscillator coil alignment,

5. Defective Marker control, 5. Replace defective component,

__ N __
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AMPLIFIER AND OSCILLATOR SECTION (cont'd.)

SYMPTOM CAUSE CURE
Excessive marker 1, Incorrect value of capaci- 1, Check capacitance value and
or unable to turn tor C86, correct any errors,
marker completely
off with Marker
control,
No trace, 1, Defective marker or trace 1la, Check all wiring around Q20,
amplifier. Also check Q20,
1b, Check for shorted capacitor
C84 or other defective compo-
) nents,
Excessive noise (hash) 1. Transistor Q17, 1, Replace defective trangistors,
on trace or marker, Q18, Q19 or Q20,
Noise inereases when 2. Incorreet Trace or Marker 2. Check wiring from Trace and
Marker control is ad- control wiring. Marker controls to amplifier
vanced, circuit board,
S —— l S— -

SWEEP SECTION

SYMPTOM CAUSE CURE

.
No eontrol of sweep 1, Poor solder eonnections - 1, Check and resolder D and X,
width or voltage at D or X on eireuit hoard,
at TP3 (emitter of 2, Open-L15 winding in con- 2, Measure resistance from lead
Q23). trollable inductor, Resist- to ground, Replace inductor it

anee from D to ground winding is open,

NOTE: Be sure the should be 500 2 +15%.
shicld lead of the 3. Transistor Q23 shorted or in- 8. Check Q23, Replace if neces-
short 75 Q coaxial correctly connected, sary,
cable is scldered 4, Capacitor C2090r C211. 4. Replace C200¢ or C211,
securely in hole J 5. Incorrget wiringto sweep shield 6. Check and correct wiring,
and to the eontrol connections,
sclder lug at the 6, Incorrect wiring toSweep Width 6. Check and correct wiring,
Sweep Output and Sweep Center controls or
connector, Sweep Range switch,

No horizontal 1. Incorrect wiring to Trace Re- 1. Check and correet wiring,
deflection of verse switch,

oscilloscope 2, Capacitor C2260r C229, 2, Replace capacitor C2280r C220,
trace, 3. Inecorrect wiringto 7-lugtermi- 3. Check terminal strip connee-

nal strip, tions and wiring,
No sweep when 1, Defective wiring or shorted 1. Check and correet wiring in
using Demodulator Demodulator or RF cable, defective cable,

or RF cables, 2. Diode in Demodulator cable, 2, Replace diode,
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e

SWEEP SECTION (cont'd.} '

SYMPTOM

CAUSE

CURE

No blanking when 1,
Blanking switch is 2,
in ON position,
3‘
4,

Capacitor C2008.

Faulty or inccrrectly installed
transistor Q217,

Ineorrect wiring to Trace Re-
verse or Blanking switches,
Incorrectly installed or faulty
diode D4.

= [X] B =
- -

Replace eapacitor.

Check and correct installation
of Q27 or replace Q27.

Check and correct switch
wiring,

Check or replace diode D4,

C223,
Resistor R213.

No LO band 1. Transistor Q26, 1, Replace (26,
output, 2, Capacitors C214, C215, 2, Check and replace faulty capaci-
or C2186, tor,
3., DPoor solder connections (leads 3. Resolder comnection in holes 8
of L154) to elreuit board holes and T,
SorT,
4, Resistor R211, 4, Replace R211,
No IF band 1, Transistor Q24, 1, Replace Q24,
cutput, 2, Capacitors C218, C219, 2, Check and replace faulty capac-
or €220, itor,
3. Poor solder comneetions (leads 3. Resmclder connections in holes
of L15B) to eircuit board holes L L and M,
or M,
4, Resistor R212, 4, Replace R212,
No RF hand 1, Transistor Q25, 1, Replace Q25,
cutput, 2, Capacitors C222, C223, 2, Check and replace faulty capac-
or C224, itor,
3, Poor solder connections (leads 3. Resolder connections inholes R
of L15C) to eircuit board holes and N,
Ror N, - 4, Refer to Test And Adjustment
4, Incorrect setting of eapacitor section of Manual for eorrect

adjustment procedure,
Replace R213,

No VSM output,

No earrier,

Incorrect eonnections to
receiver, or receiver pre-
pared incorrectly.

Incorrect wiring of terminal
Btrip.
Diode D5,

Turn on carrier frequency.
Check the connections
and preparation steps,

Check VSM steps,

Replace the diode,
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ATTENUATOR 1

SYMPTOM CAUSE

No sweep output

FACTORY REPAIR SERVICE

You can return your completed kit to the Heath
Company Service Department tohave it repaired
for a minimum service fee. (Kits that have been
modified will not be accepted for repair,) If you
wish, you can deliver your kit to anearby Heath
Authorized Service Center, These centers are
listed in your Heathkit catalog,

To he eligible for replacoment parts under the
terms of the warranty, equipment returned for
factory repair service, or delivered to a Heath

Authorized Service Center, must be accompanied

by the invoice or the sales slip, or a copy of
either, If you send the original invoice or sales
glip, it will be returned to you,

I it is not convenient to deliver your kit to a
Heath Authorized Service Center, please ship it
to the factory at Benton Harbor, Michigan and
follow the following shipping instruections:

Prepare a letter in duplicate, containing the
following information: '

Your name and return address,

Date of purchase,

A brief description of the difficulty,

The invoice or sales slip, or a copy of
either,

e
1, Attenuator cable opén

when using or shorted, )
attenuator. 2, No jumper connected or 2. Resolder all eonnections or in-
poor solder connection stall missing jumper,
between lugs 1 and 4 of
one or moré rocker
switches, :

3, Jumper between lug 5 3. Position jumper through holes
of one switch and lug 2 in switch shields so they do
of the next switch shorted not touch the metal shield,
to bole in switch shield,

I 4, Jumper misging or poor 4, Install migsing jumper or re-

solder ecnnection between
eoaxial connectors and lug
2 of attenuator switch EA,
or lug 5 of switch EG.
5. Incorrect gwitch wiring 5,
or faulty rocker awitch,

1. Check and repair attenuator,

solder connections to coaxial
connector and switch,

NOTE: See the "Attenuator Re-
sistance Check" (Page 91) for
correet cperation of attenuator,

e Your authorization to ship the repaired
unit back to you C.0,D, for the service
and shipping charges, plus the cost of
parts not covered by the warranty,

Attach the envelope containing one copy of
this letter direetly to the unit before pack-
aging, so that we do not overlock this impor-
tant information, Send the second copy of the
letter by separate mail to Heath Company,
Attention: Service Department, Benton Harbor,
Michigan,

Cheek the equipment to see that all parts and
screws are in place, (Do not include wcoden
cabinets when shipping receivers, tuners, am-
plifiers, or TV sets, as these arec easily
damaged in shipment,) Then, wrap the equip-
ment in heavy paper, Place the equipment in
a strong carton, and put at least THREE
INCHES of resilient packing material (shredded
paper, excelsior, ete,) on all sides, between
the equipment and the carton. Seal the carton
with gummed paper tape, and tie it with a
strong cord, Ship it by prepaid express, United
Parcel Serviee, or insured parcel post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022
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ATTENUATOR

RESISTANCE CHECK

An attenuator is a device which provides signal
reduction without any change in the impedance
at its input provided the device is properly

terminated, The RF cable provides the proper
termination for the attenuator,

To check the attenuator proceed as follows:

( ) Push down on the lower end of all seven
rocker switches,

( ) Plug the RF cable into thé connector at
either end of the attenuator,

( ) Connect one lead of an chmmeter to the
centerpin  of the connector at the other
end of the attenuator, Connect the othér
ohmmeter lead to the outside (ground)
shell of the connector,

KN

HEATHXIT®

( ) Set the ohmmeter range switch to the Low
Chms position, The ohmmeter reading
should be 75 © +5%.

NOTE: In the next step, if the chmmeter reading
changes when a rocker switch is pushed IN, it
indicates that the switch is defective or improp-
erly wired,

{ ) Now, pushing the rocker switches IN one at
a time, or in any group or combination
should not change the 75 @ +5% reading of
the chmmeter,

o1
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SPECIFICATIONS

Marker Frequencies, , . v v « o seeoneos

Crystal Controlled, £01%, . . . . v c..

Crystal Controlled, +.005% . . . .. ..

Modulation Frequency. . « « o v o sasssoas

Input Impedances, . . . « v+ « covvsosnnse

mtp‘-lt Impedarlces. ® ¢ 5 3 @& 9§ &£ 9 08 aaese

Bias VOIta'gel.....I.....O.l.:...

[}

TypeOfmarkero--.---oo-"-------.

Controls, . . v« v o & s ossnsvssavsnnss

Switches...................-.-

HHEATEXIT?

100 kHz,

3,08 MHz, 3,58 MHz,
4,08 MHz, 4,50 MHz,

10,7 MHz, 39,75 MHz, 41,25 MHz,

42,17 MHz, 42,50 MHz, 42,75 MHz,

45,00 MHz, 45,75 MHz, 47,25 MHz, 67,25 MHz,
193,25 MHz,

400 Bz,
External MKR/SWP - 75 2,

Trace Input - 220 kf2.
Attenuator - 75 Q,

. Marker Out - 75 Q.

Scope Vert - 1kf2,
Sweep Output - 75 Q,
Attenuator - 75 £,
IF/RF VSM - 75 &,

Positive or negative 15 volts DC at 10 milli-
amperes,

Birdie,

Two individually adjustable Bias controls,
Marker/Trace - duzl concentrie,

Sweep Width/Sweep Center - dual concentric,
Marker Out - concentric with Sweep Range
switch,

Dhase,

Rocker type - separate switch for each of the
ahove listed frequencies,

Blanking, On/Off,

Trace Reverse,

Modulation On/Off,

Power On/Cff,

Bias + or -,
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2N3692 trangistors,
2N3393 transistors,
2N3416 transistor,
40245 transistors,
silicon diode rectitiers,
- ¢rystal diodes,

13.6 volt zener diode,
20 volt zener diode,

Transistor-Diode Complemerit. e s e e s ean 1

b pd €O L3 DN = O CO
| I D I D DR DR B |

Sweep Frequency Ranges and Qutput Voltage, ., LO Band - 2,5 to 5.5 MHz.+1 dB at 0,5 volt
: . RMS minimum, fundamentals, with 10,7 MHz on -

harmonies,
IF Band - 38 to 49 MHz x1 dBatOEvoltRMS
minimum, fundamentals,
RF Band - 64 to 72 MHz 1 dBat05voltRMS
minimum, fundamentals, with 192 to 1566 MHz on
harmonics,

AttepuatoT, o o o o o s o sssesssvssaass Total of T0 dB of attenuation in seven steps -
1 dB, 8 dB, 6dB, 10dB, 10 dB, 20 dB, and 20 dB,

Power Requirements, . , . « ¢« s sesscsvse 120 volts, 60 Hz AC at 4,5 watts,
DimenSionso 2 a9 &9 8 2% B O H S A S S S ES RS 13-3/8" Widex 5-1/2“hlgllXJ.2" deep.

Netweight.......................... 14lb8.

The Heath Company reserves the right to dis-
continue instruments and to change specifica-
ticns at any time without incurring any obliga-
tion to incorporate new features in instruments
previously sold,




CIRCUIT DESCRIPTION

INTRODUCT ION

The following CircuitDescriptionis intwoparts,
The first part describes each circuit in the
Post Marker section of the Generator, The
second part degcribes each circuit in the Sweep
section of the Generator, Refer tothe Block Dha-
gram (fold=out from Page 98) and to the Sche-
matic {fold-out from Page 117) while you read
this Cirecuit Description, The Block Diagram
chows the relationghip between the inputs, out-
puts, controls, and functional ecircuits of the
complete TV TFPogt-Marker/Sweep Generator,

HEATHIIT?Y

POST MARKER GENERATOR

Scme of the oscillatars operate at the funda-
menta] freguency of their crystals while some
opérate on the third or fifth overtone of their
crystal, The following chart lists each ogcilla-
tor and identifies each one by the transistor 4
mumber, output frequency, crystal fregquency,
erystal mode of operaticn, and the type of oscil-
lator cireuit,

5

F
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OSCILLATOR

OuUTPUT
FREQ

CRYSTAL
FREQ

MODE

TYPE
O8C CIRCUIT

Q1
Q2
Q3
Q4
Q5
Q6
QT
Q8
Qo

57.25 MHz
193,25 MHz
45,75 MHz
47,25 MHz
42,75 MHz
45,00 MHz
42,17 MHz
42,50 MHz
39,75 MHz
41,25 MHz
4,08 MHz
10,7 MHz

3.58 MHz

4.5 MHz

3.08 MH=z

100 kHz

67,25 MHz
96,625 MHz
45,75 MHz
47,25 MHz
42,75 MHz
45,00 MHz
42,17 MHz
42,50 MHz
30,75 MHz
41,25 MHZ
4,08 MHz
10,7 MHz
3,68 MH=z
4,5 MHz
3,08 MH=z
No crystal

5th overtone

5th overtone

3rd overtone
3rd overtone
3rd overtone
3rd overtone
3rd overtone
3rd overtone
3rd overtone

3rd overtone

fundamental
fundamental
fundamental
fundamental
fundamental

L tuned

Miller
Miller

Miller

Millezl ’

Miller
Miller
Miller
Miller
Miller
Miller
Pierce
Pierce
DPierce
Plerce
Pierce

Colpitts

Each marker oscillator is turned on when its
marker switch applies DC voltage (+13,6 volts)
to the desired oscillator circuit, Since each
marker frequency i generated by a separate
oscillator, a number of markers may be pro-
duced at the same time by turning onthe desired
marker switches, The outputs of all marker
oscillators are coupled together thtough DC
blocking capaeitors and applied through a com-
mon RF buss to the Marker Out control, Turn-
ing on the MOD switch energizes the 400 Hz
oscillator, which in turn modulates all osc-
illators whose marker switches are turned onm,
NOTE: With the MOD switch turned ON, marker
amplifier Q18 is biased to cutoff by resistor
R109, Therefore, no markers will appear onthe
oseilloseope trace,

With the MOD switch in the off position, the
output of each marker oscillator is appliedtothe
input of the marker amplifier, These marker
signals are mixed with the sweep signal from the
sweep section of the Generator and with any
external marker signal fed into the Generator's
Extcrnal Marker input jack,

The amplifier output signal is applied across
Marker control R108, which adjusts the ampli-
tude of the signals appliedtotrace amplifier Q19
and Q20, The marker asignals are then mixed
with the demodulated input signal that appears
across the Trace control, The signals from the
Marker and the Trace amplifier are applied to
the Scope Vert jack,
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Miller Oscillator

The Miller oscillators generate all the RF out-
puts above and including 39,75 MHz, These oscil-
lators operate with third overtone crystals and
fifth overtone crystals, They are all identicalin
operation, hut have slightly different values de-
pending upon the frequeney of oscillation, The
oscillator is basically a tuned-base tuned-
collector circuit, with the erystal used as the
tuned-base circuit, The tuned-collector eircuit
is aparallel resonant LC eircuit, which is tunable
to adjust the output amplitude of the oscillator,
In all of the Miller oscillators, except Q2, the
collector circuit is tuned to the crystal fre-
quency, The 193,25 MHz output produced by Q2
is the second harmonie of the 96,625 MHz fifth
overtone crystal used in the base circuit, The
193,25 MHz output is obtained by tuning the
collector circuit of Q2 to the second harmonie,
operating the stage as a frequency doubler,
The osecillator outputs are capacitively coupled
to the common RF output buss from the emit-
ter load resiator on all the Miller oscillators
except Q1,

Pierce Oscillator

The Pierce oseillator circuits generate all the
frequencies below and including 10,7 MHz, ex-
cept for the 100 kHz oseillator, These oscilla-
tors use crystals operating on their fundamental
frequency, and are hasically erystal versions of
a Colpitts oscillator. The crystal is the feedback
element from collector -to-base and operates in-
ductively, The oscillator output is eapacitively

coupled from the collector to the RF buss, '{he

Pierce oscillators are not tunable,

The Colpitts oscillator (Q18) generates the 100
kHz output, This oscillator is not erystal con-
trolled, A parallel-resonant LC tank in the
collector circuit determines the output fre-
quency of the Calpitts oscillator, The collector-
to-emitter feedback from the tapped capacitors
in the tank circuit maintains the oscillation of
the circuit and its output is capacitively coupled
from the base to the RF buss, The coil in the
tank circuit is adjusted to tune the oseillator to
100 kHz,

Marker Amplificr

A marker is produced by beating an RF signal
(CW) from a marker oscillator with the sweep
signal from the sweep section of the Generator,

When the sweep signal passes through its
sweep range and an RF signal is present in that
range, the two frequencies beat together and
produce a marker or "birdie", Sum and dif-
ference frequency markers are also produced,
but normally fall outside the frequency range
being swept, They may appear on some traces,
however, depending upon the frequencies in-
volved,

The marker amplifier consists of two stages (Q17
and Q18) which operate as conventional common-
emitter class A amplifiers in cascade, with RC
coupling between stages, The input to the first
stage (Q17) is a composite signal composed of
the signal from the marker oscillator selected,
and the signal from the sweep section of the
Generator, The marker oscillator signal is ap-
plied through isolating resistor R86 and the
sweep signal through isolating resistor R8T to
Q17 where they are mixed, (NOTE: An external
sweep or marker signal wouldbe applied through
isolating resistor R89 to the same point,) The
resulting composite signal is then capacitively
coupled to the base of Q17 where it is amplified
and coupled to Q18 which further amplifies the
signal, The output at the ecollector of Q18 is
capacitively coupled to the Marker control, A
portion of the amplified signal is applied to the
Mixer/Trace amplifier circuit of Q19 and Q20,

Demodulation Mixer ond Ampliflor

The input signal to this circuit is supplied by
the receiver under test, This demodulated signal
is fed through the Trace Input jack and appears
across the Trace control, A portion of this
signal is capacitively coupled to the base of
Q19. The mixer and amplifier circuit consists
of Q19 and Q20 connected in a compound eonfigu-
ration similar to a Darlington pair, The Dar-
lington configuration results in a high input
impedance, The circuit functions as a compound
emitter follower, with an output current approxi-
mately equal to the sum of the currents in the
individual transistors,

The marker and sweep signal is injected at the
base of Q20, where it is mixed with the demodu-
lated input signal, The amplifier cutput is eapac-
itively coupled from the collector of Q20 to the
8cope Vertical jack for viewing with an oscil-
loscope,
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Modulator Circuit
The modulator circuit consists of Mod switch

818, oscillator Q22 and modulator Q21, Withthe -

Mod switch in the On position, a DC voltage is
applied through resistor R110 and through Mod
switch 818 to the collector of Q21, Resistor R104
sets the bias of modulator Q21, The frequency
of oscillation of 400 Hz oscillator Q22 is deter-
mined by the values of R and C in the collector-
to-base circuit, These values are proportioned
so the total phase shift from collector cutput
to base input is 180 degrees at the modulating
frequency of approximately 400 Hz,

The 400 Hz signal at the collector of Q22 is
applied to the base of modulator Q21, This stage
is basically an emitter follower using the sixteen
Marker oscillators as its emitter load, The 400
Hz sgignal at the base of Q21 effectively varies
the emitter-to-collector impedance at a 400 Hz
rate, Since this varying impedance is in series
with the DC voltage applied to the marker oscil-
lators, the DC voltage will vary at a correspond-
ing rate, Therefore, the RF output of the marker
oscillators will vary in amplitude at a 400 Hz
rate,

With the Mod switch turnedon, marker amplifier
Q18 is biased to cut off by resistor R109, There-
fore, no markers will appear onthe oscilloscope

trace, '

Al

CONTROL
WINDING

L15

0scC
L15C colL

|

>

" PICKUP
L15D colL

"y CONTROLLABLE
INDUCTOR

SWEEP GENERATOR

Refer to the Block Diagram (fold-out from
Page 96), the Sweep Generator portion of the
Schematic (fold-out from Page 117) and to
Figure 25 while you read the following Circuit
Description,

The heart of the sweep generator is the con-
trollable inductor, L15, This is an eleetrical
device in which the inductance of several oseilla-
tor coils is determined bythe'current inthe con-
trol winding,

A DC current in the control winding will cause a
magnetizing force tochange the core fluxdensity,
which is the ratio of flux to the eross-sectional
area of the core, An increased current will in-
crease the magnetizing force and the flux density,
As the flux density approaches a saturated condi-
tion, the core permeability, which is theratio of
flux density to the applied magnetizing force, de-
creases,

The individual oseillator coils are wound on
small toroid cores tightly coupled to the U-
shaped core, The inductance of these oscillator
coils is determined by the permeability of the
ferrite core material, Therefore, when the
permeability of the core decreases, the osc-
illator coil inductance decreases and the ose-
illator frequency inercases, Biasing the core
near saturation and applying a 80 Hz current
to the control winding will then eause the osc-
illator eocil inductance and the oscillator fre-
quency to vary at a 60 Hz rate,

TCROID

OSCILLATOR COILS
AND PICKUP COIL

Figure 25
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A gimilar effect cecurs when the 1r6n slug in a
tuning coil is adjusted, Changing the position of
the slug is like changing the control winding cur-
rent,

The control winding (L15) is in the emitter cir-
cuit of sweep drive transistor Q23, LO, IF, and
RF oscillator coils L15A, L15B, and L15C are
in the eollector cireuit of transistors Q26, Q24,
and Q25 respectively, Pickup winding L15D is
common to both the sweep output circuit of the
sweep generator and the input circuit (point V)
of the Generator's marker amplifier circuit,

Sweap Drive Circult

Sweep drive transistor Q23 controls the exei-
tation current through the control winding of
inductor L15, Contrpl winding DC bias, which
determines the center frequency of each sweep
oscillator, is applied by Sweep center control
R202 through resistors R209 and R215 to the
base of transistor Q23, Resistor R204 provides
a low limit of the center sweep frequency,

Resistor R210 and eapacitor C211 couple 680 Hz
AC from the Sweep Width control R203 to the
base of transistor Q23, This AC signal voltage
determines the overall sweep width or frequency
deviation each sitdle of the center frequency as
determined by the setting of the Sweep Center
control, Capacitor C211 also acts to bloek the
DC voltage at the base of Q23 from being appliéd
to the Sweep Width control, Capacitor C209
prevents AC voltages from appearing on the
S8wecp Center control, These capacitors pre-
vent interaction between the Sweep Center and
Sweep Width control functions,

Resistor R205 provides sweep limiting on the
LO Sweep Range, Capacitors C200 through C207
are bypass capacitors to keep any unwanted RF
from being fed back into the marker or power
supply circuits of the Generator, All unwanted
RF is contained within the sweep shield,

Blanking Circuit

In gperation, the frequency of a sweep oscillator
varies up and down between the low and high
limits of its sweep range, This will result in a
trace on the oscilloscope screen during the low
to high frequency sweep and a second return
trace during the hightolow frequency sweep, The
blanking circuit eliminates this return trace by
driving the base-emitter voltage of each oscil-
lator negative until the circuit stops oseillating,
A square wave produced by blanking transistor
Q27 is used for this purpose, The square wave
is resistively coupledtothe oscillator transistor
through resistors R216, R218, and R220 respec-
tively.

With the Blanking switch in the On position, an
AC voltage of sufficient amplitude is applied
from point D of the Generator's power supply
circuit to the base of transistor Q27, alternately
driving this stage from saturation to cutoff and
creating a sguare wave at its collector, In the
gaturated state, the ¢ollector-to-emitter voltage
of Q27 drops to only a few tenths of a volt,
This low voltage is then applied through re-
gistors R216, R218, and R220 to the base of
transistors Q26, Q24, and Q25 respectively,
causing the base voltage of these three oscil-
lator transistors to decrease to a value which
stops oselllation, The time constants are such
that osecillation 18 stopped during the return

. trace time, which eliminates the return trace,

Diode D4 protects transistor Q27 from large
negative pulses and makes the on-time and off-
time nearly equal, which produces a symmetri-
cal square wave, .

When Q27 is in its cutoff state, the base
voltage of the three cscillator transistors will
be normal, They will then osecillate and the
forward trace will appear on the oscilloscope
screen, The screen will also show a base ref-
erence line when the Blanking switch is on,
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Oscillator Circuits

There are three oscillators: Q26 for LO band
operation, Q24 for IF band operation, and Q25
for RF band operation, Each oscillator is a
modified Colpitts type whose frequency is caused
to sweep through a range determined by the
controllable inductor winding (oseillator coil)
in its collector circuit, Since the three oscil-
lators cperate in the same manner, only IF Band
osacillator Q24 will be deseribed here, The
Sweep Range switch sclects the desired range
by applying operating voltage to the circuit of
the seleeted sweep oseclillator,

" The IF Band oscillator circuit of trangistor
Q24 produces a range of frequencies from 36 to
48 MHz that are used in aligning the IF circuits
in television receivers, Trimmer. capacitor
C219, capacitor C220, and coil L15B of the
controllable inductor comprise the resonant
tank circuit of the IF Band oscillator, NOTE:
The IF and the RF Band osecillatorsuse variable
trimmer capacitors C2190 and C223 in their
resonant tank circuits, while the LO Band
oscillator uses fixed capacitor C215 in its
resonant tank circuit, Resistors R212 and R219
set the DC bias point of the circuit, Capac-
itors C217 and C218 provide RF bypassing,

The coil shown in the Schematic as L15D is-a
loop of wire which passes through the toroid
cores of oscillator coils L15A, L15B, and L15C,
This pickup loop couples the output signal of each
aweep oscillator through capacitor C225 to the
Sweep Output jack. A small porticn of this
signal is also coupled through the RC divider
network of R223, C226, and R224 to point V on
the Generator's amplifier circuit board, These
sweep 8ignals are then applied through resistor
RB7 to the input circuit of Marker Amplifier
transistor Q17, Resistor R222 provides cor-
rect impedance matchtothe 75 ohm eoaxial cable
to the Sweep Output jack,

Phase Adjust control R225 and capacitor C228
are connected in series across the secondary
winding of power transformer T1, The RC net-
work of resistors R226, R227, and capacitor
C229 in the Generator's scopehorizontal circuit
provide the necessary phase shift, Phase control
R225 adjusts the degree of phase shift intro-
duced so the sweep drive woltage at the Sweep
Output jack and the deflection voltage at the

Scope Horizontal binding posts are in phase,
Trace Reverse switch 820 reverses the effec-
tive polarity of the phasing voltage that appears
at the Scope Horizontal binding posts, This allows
the waveforms on the oscilloscope sereen to be
presented so the markers and the trace will ap-
pear as shown in the TV aect alipnment instrue-
tions,

VSM CIRCUIT

Diode Modulator (Video Sweep Modulator)

Dicde D5 is operated as a series modulator, As
elther video carrier frequeney (45,75 or 87,25)
is turned on, pick up coil L1%, (the length of wire
connected to sclder lug CC) supplies the carrier
to the anode. When a sweep modulating signal
is applied through R249 tothe cathode, the output
will eonsist of the carrier, the sum anddifference
frequencies of the ecarrier, and the sweep mod-
ulating signals, The upper sideband will consist
of the sum frequencies, and the lower sideband
will consist of the difference frequencies, The
width of each sideband will depend on the sweep
signal width,

In a TV receiver, the IF section will suppress
the upper sideband, and the video detector diode
will suppress the video carrier, The detected
envelope of the lower sideband is applied to the
color bandpass (and video) output amplifiers,

The modulated signal is tuned by L16 and C231,
C232 couples the output signal to terminating
resistor R251 and the IF/RF VSM ocutput,

Attenuation

A seven-step attenuator is provided in order
to attenuate the Sweep Qutput signals as neces-
sary during the alignment procedure, Theproper
impedance match will be maintained between
the coaxial RF cable and the signal injection
point in the TV recelver regardless of the
Bignal attenuation introduced, With an Attenuator
rocker switch turned on (to the IN position), two
shunt resistors and one series resistor provide
the attenuation indicated above the rocker switch,
The attenuaticn is additive as each rocker switch
is placed to the IN position, With all seven
switches in the IN position, a total of 70 dB
attenuation is obtained,
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POWER SUPPLY

The power supply circuit operates from a 120
volt, 60 Hz AC source and produces three volt-
age outputs, The AC input is applied through an
LC pi-type filter which consists of capacitors
ce69, C71, C72, C73, and chokes L12 and L18,
This filter prevents RF from being radiated back
into the power line, A switch (S17) applies the AC
line voltage to the primary winding of power
transformer T1. Aneonindicator lamp eonnected
across the primary winding will light when
switch S17 is turned on,

Transformer T1 is a step-down transformer with
two secondary windings, Winding #1 is center
tapped and is connected in a conventional full-
wave circuit using diodes D1 and D2 as rectifiers,
The rectifier output is filtered by an RC pi-type
filter consisting of eapacitor C76, resistor R84,
and capacitor C77, The filtered DC is applied
through current limiting resistor R85 to zener
diode ZD1 which provides a regulated voltage of
+13.6 volts DC for the Marker and Amplifier
circuits of the Generator, The normal zener cur-
rent for ZD1 with the markers off ias 30 to 35
mA,

The rectified voltage at point L, which is approxi-
mately +24 volts DC, is applied through resistors
R200 and R201 (see Sweep Generator Schematic)
to zener diode ZD2, which provides a regulated
voltage of +20 volts DC, This regulated voltage
is applied to the Blanking, Oseillator, andSweep
Drive control circuits of the Generator, The full
+24 volts DC unregulated output of the power sup-
ply is applied through resistor R200to the collee-
tor circuit of sweep drive transistor -Q23,

Transformer secondary winding #2 is connected
in a conventional half-wave circuit using diode
D3 as its rectifier, The output of this rectifier
is applied to an RC pi-type filter consisting of
C74, R83, and C75, whose filtered DC cutput volt-
age is applied across Blas switch S22, With
this switch in the (+) position, the eireuit board
terminal K is grounded and positive voltage is
applied to the Bias controls R82 and R113 from
point J, In the (-) position point J is grounded
and negative voltage is applied to Bias controls
from point K, R111 and R112 provide the current
limiting,
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EXTERNAL GENERATOR

REQUIREMENTS

An exterior sweep and/or marker generator
may be used with the Model IG-5TA Post-
Marker/Sweep Generator, To provide a variable
marker from an RF signal generator (or fixed
markers from a marker generator), connect
the generator output to the EXTERNAL MKR/
SWP input jack, Keep the signals low,

For external sweep signal injection, a eonstant
amplitude sample sweep signal is required,
This signal should be between ,04 and .05 volts
at all frequencies,

If a Heathkit Model TS-4, TS-44A, or IG-52 Tele-
vision Alignment Generator is to be used as an
external signal source, its circuits must be mod-
ified as follows: .

1, A panel jack must be installed and connected
to a point inthe eireuit where the output sig-
nal is constant in amplitude,

2, The low frequency oscillator circuit must
be modified to produce a sweep range low
encugh to include thefrequencics necessary
to properly align the color bandpass circuits
in a color TV reeceiver,

3. The power supply circuit should be modified
if the lower frequency markers appear on
the right-hand instead of the left-hand por-
tion of the oscilloscope waveform,

HEATHEIT?®

The {ollowing modification procedures apply
specifically to Heathkit Models TS-4, TS-4A, and
IG-52 Generators, These same modifications
will apply to many other makes of generators.
Refer to the Schematic Diagram and Instruction
Manual for your generator to determine howthe
modification is to be accomplished,

NOTE: The parts requiredfor the following mod-

ification procedures are not furnished with this
kit, They may be chtained from a loeal sourece,

MODIFICATION FOR CONSTANT SIGNAL

AMPLITUDE

( )} Remove the generator from its case,

( ) Locate the Fine Attenuator Adjust control
and the RF ocutput jack, NOTE: I the RF
attenuator on your generator is shielded,
drill a hole through the shield, Then use a
length of 75 2 coaxial cable to feed the
signal out cof the attenuator, The shieldlead
of the coaxial cable should be grounded at
both ends,

( ) Drill a 1/4" hole through the front panel
close to the RF attenuator control, Try to
position the hole on the same horizontal
plane as the surrounding controls and con-
nectors,

103
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( ) Refer to Figure 26 and mount a phono
socket as shown,

PHONO SOCKET

REAR OF
FRONT
PANEL

NUT / FLAT WASHER "
SOLDER LUG

FLAT WASHER

Figure 26

{ ) Refer to Figure 27 to find where the lug for
the "high side" of the attenuator control is
located,

( ) Connect a 1000  (brown-black-red) resis-
tor from the "high side" lug of the attenuator
control {8-1) to the eenter lug of the phono
socket (NS).

( ) Connect a5 (viclet-green-black) resistor
from the center lug of the phono socket (8-2)
to the ground lug of the phono socket (NS),

( ) Conneet a ground wire from the solder lug of
the phono socket (S-2) to the ground lug of

MODIFYING LOW FREQUENCY OSCILLATOR

NOTE: The sweep range of some generators is
not low enough to cover the color bandpass range -
of a color TV receiver, The sweep range of the
generator can be lowered by adding a eapacitor
across the low frequency band oscillator eoil in
the generator,

( ) Refer to Figure 28 for the oscillator coil
circuitry of the Heathkit Models TS-4,
TS-4A, and IG-52 Television Alignment
Generators,

LOW FREQUENCY COIL

PURPLE

o, O BAND SWITCH
HIGH BAND POS.

Figure 28

( ) Connect a 20 to 50 pF capacitor across the
low {frequency oscillator coil as shown,
This will lower the frequencyrange cf these

68

the RF Output connector (S-1), generators,

SWEEP

SAMPLE o

OUTPUT by

_______ I FINE

1 AT
]
\ e . zon «TO MARKER
i | $2con i ? AMPLIFIER
1

MODIFICATION FOR
HEATHKIT GENERATORS
TS-4,TS-4A,AND 1G-52

O ATTENUATICN

a7a SWITCH

A —

ﬁ:o;jko Q
—o*

6800 :
410

Figure 27
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MODIFYING POWER SUPPLY CIRCUIT

NOTE: If the lower frequency markers appear
on the right-hand instead of the left-hand portion
of the oscilloscope waveform, perform the fol-
lowing steps,

{ ) Locate the red leads of the power trans-
former that are connected to lug 6andlug 1
of tube socket A. This is the 6x4 rectificr
tube socket,

( ) Reverse the connection of these two red
leads as shown in Figure 29, This will re-
veree the sweep so the markers will appear
on the correct portion of the waveform,

This completes the modification procedure,

1

110 VAL
eocy

Figure 29

CONNECTING EXTERNAL GENERATORS

Connect the external sweep generator to the
Generator as shown in Figure 30,

To connect both an external sweep generator
and a variable {or fixed) marker generator to
your Generator, change the input to the
EXTERNAL/MKR/SWP jack as shown in Figure
30A,

ALIGNMENT GENERATOR

VARIABLE

EXTERNAL
MKRISWP

MARKER 1000

100Q

Figure 30A

POST-MARKER/SWEEP GENERATOR

)

0 Ch,

—

HBHHBOOOOOOHBHEEDS

OFF

T

®

— P
. @ :,.x,go Oﬁ‘p‘ﬁ
HOnI‘A;.-GND O O O scs)nr &Y

OSCILLOSCOPE

FIXTURE UNDER TEST

y

Figure 30
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REPLACEMENT PARTS

PRICE LIST

To order parts, use the Parts Order Form fur-
nished with this kit, If a Parts Order Form is
not available, refer to Replacement Parts inthe
Kit Bujlders Guide,

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 andhandling, Qut-
side the U,8,A, parts and service are available
from your local Heathkit source and will reflect
additional transportation, taxes, duties and rates
of exchange,

I

PART PRICE DESCRIPTION
No, Each

RESISTORS

1/2 Watt

1-130 .10 8.2¢Q

1-49 10 229

1-146 10 5 Q

1-3 10 100 ©

1-66 10 150

1-45 .10 220 2 *,

1-42 .10 270 Q

1-6 .10 470 0

1-7 .10 6880 @

1-9 10 1000 @

1-11 10 1500 &

1-44 10 2200 © .

1-13 10 2700 ©

1-18 .10 4700 ©

1-19 10 6800 ©2

1-73 .10 8200 ©

1-20 .10 10 k@

1-109 .10 12 kO

1-21 10 15 kQ

1-22 10 22 kQ

1-23 .10 27 kQ

HITATHEIT®

PART PRICE DESCRIPTION
No. Each

1/2 Watt (cont'd.)
1-87 .10 39 kO
1-25 .10 47 k2
1-47 A0 56 k2

© 1-680 10 68 kQ
1-28 .10 100 kD
1-121 10 120 kQ
1-31 10 330 kQ
1-32 .10 390 kO
1-37 .10 2.2 MQ
1/2 Watt Low-Noise
4-60 .10 27 Q, 5%
4-70 .10 56 Q, 5%
4-9 .10 91 Q, 5%
4-57 Q0 100 2, 5%
4-58 10 150 ©, 5%
4-59 J0 2209, 5%
4-12 .10 350 @, 5%
4-m J0 430 @, 5%
4-72 .10 1300 Q, 5%
1 Watt
1-17-1 A0 1009

113
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PART PRICE DESCRIPTION PART TPRICE DESCRIPTION
No, Each No, Each
CAPACITORS DIODES-TRANSISTORS
Disc 57-27 .90 Silicon diode
21-3 10  10pF 56-26 .25  Crystal diode
21-60 .10 18 pF 56-32 1,10 13.6 V zener diode
21-84 .10 24 pF 56-45 1,00 20 V zener diode
21-7 10 33 pF . 417-118 A0 2N3393 transistor
21-32 .10 47 pF 417-94 1,00  2N3416 transistor
21-85 10 58pF 417-108 .55  2N3692 transistor
21-06 J10  B85pF 417-133 1,30 40245 transistor
21-9 .10 100 pF
21-11 10 150 pF
" 21-21 .10 200 pF
21-17 .10 270 pF
21-56 .10 470 pF CRYSTALS
21-13 .10 500 pF
St R 404-332 4,05 3,080 MHz
21'2,’ ‘10 005 ﬁF 404-333 4,95 4,080 MHz
2172 110 .05 uF, L4 KV (1400 V) 3oy sy oi0 %5 MHZ (4500 kHz)
21-41 .0 O1uF 404-238 1,50 3,579 MHz (3570,545 kHz)
404-33¢ 4,05 30,750 MHz
5"""2‘”""" ; 404-335 4.95  41.250 MHz
5-149 50 Sp r 404-336 4,95  42.170 MHz
25-125 -48 ;O u 404-337 4,95 42,500 MHz
5'192 -5 Sp . 404-344 4,95 42,750 MHz
gg-}ga -gg ;08 e 404-338 4,95 45,000 MHz
- . 50 p 404-330 4.95 45,750 MHz
- . 404-340 4,95  47.250 MH=z
g’;’_’g" c“"""{g"‘ { oF phenolic 404-341 4.95  67.250 MHz
20-60 ‘15 23 0¥ restn 404-342 4,95 06,625 MHz
20-124 .15 115 pF resin
20-104 .15 130 pF resin ~ .
20-107 .40 680 pF resin
29-8 15 3300 pF
27-47 ‘20 .1 uF Mylar CONTROLS-SWITCHE
936 8 BeotOpF timmer 10-11 50 50Kk control
. 12-92 1,70 5 k0/10 k@ dual concentric
control
COILS-CHOKES-INDUCTOR-TRANSFORMER 12-91 L7010 kO/1 M@ dual concentric
. trol
40-478 .25  Oseillator eoil (brown) g
10-479 .30  Oscillator coil (red) 12-102 150 ggnﬁ{lﬂo kQ dual concentric
40-820 .35 100 kHz oscillator coil
45-39 20 4,7 uH choke 60-4 20  Slide switch, SPDT
A T R R
1 . 60-48 .55  Rocker switch, DPDT (RF)

54-191 2.65 Power transformer
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HAATHIIT
PART PRICE DESCRIPTION PART DRICE DESCRIPTION
No, Each No, Each

CONNECTOR-PLUGS-INSULATORS-STRIPS #6 Hardware

250-116 .05 6-32 x 1/4" black screw
432-76 .30 AC connector 250-56 .05 6-32 x 1/4" serew
432-58 1,75  Coaxial plug 250-229 ,05 6-32 x 1/4" phillips head
432-59 1.65 Coaxial connector screw
438-13 .15 Banana plug 250-303 . ,15  6-32 x 1/4" decorative head
70-5 10 Plug insulator (black) : screw :
70-6 .10 Plug insulator (red) 250-304 .15  6-32 x 7/16" spacer stud
431-3 .10 3-lug terminal strip 250-89 .05  6-32 x 3/8" screw
431-11 10 6-lug terminal strip 250-182 .05 6-32 x 1/2" screw
431-35 .10 T7-lug terminal strip 252-3 .05 6-32 nut
431-73 .10 Terminal strip 250-8 .05  #6 x 3/8" sheet metal screw
250-155 .05 #6 x 3/8" black sheet metal
screw
254-1 .05 #6 lockwasher
KNOBS-BUSHINGS 259-1 .05 #6 solder lug
462-52 20 Black knob
462-247 .35 Coneentric knob with pointer
455-52 10 Bushing for knob #462-247 Other Hardware
462-276 25 Small knob with color dot
. 250-24 .05 #8 long lug
455-51 10 Bushing for knob #462-276 95217 05 Control nut
254-4 .05 Control lockwasher
259-10 .05 Control solder lug
253-10 .08 Control flat washer
CABLE-WIRE-SLEEVING 255-21 .15 7/8" spacer
. 252-9 .05 Speednut
347-1 .15/ft B-wire cable 427-3 .10 Binding post base
89-30 1.25 Line cord with plugs .
343-7 06/t Small coaxial cable
343-9 .10/ft Large coaxial cable
341-1 .10/ft Large black stranded wire
341-2 .10/ft Large red stranded wire
344-50 .05/ft DBlack wire )
344.52  ,05/ft Red wire METAL PARTS
344-53 05/ft Orange wire
344-54 .05/ft Yellow wire 200-515 1,45 Chassis
344-56 .05/ft Blue wire " 100-932 .20 Front panel
344-59 .05/ft White wire 100-947 1,40 Rear panel
340-3 05/ft Large bare wire 90-374-1 4,95 Cabinet half-shell
204-812 .65 Siderail
204-759-1 ,15  End cap
204-811 .30 Switch bracket
210-35 2.90 Bezel
HARDWARE 206-383 .90 Sweep shicld
205-591 .25 Shield cover
#4 Hardware 205-727 .40  Shield plate
250-52 05  4-40 x 1/4" screw 90-398-1 ,80  Attenuator top shell
250-34 .05 4-40 x 1/2" screw 90-397 .55 Attenuator bottom shell
252-2 0B 4-40 nut 206-384 .15 Attenuator shield
254-9 .05 #4 lockwasher 206-365 .15 Switch shield
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PARTS PRICE
No, Each

DESCRIPTION

MISCELL ANEQUS

85-192-2 1,30
85-193-3 2,20

85-233-1 1,00
73-34 .10
75-17 .10
100-18-2 .10
100-16-18 .10
413-10 .10
412-15 .20
260-16 .10
261-28 .06
- 261-29 05
259-7 05
73-563 .10
75-111 .45

Amplifier circuit board
Oscillator circuit board
Sweep circuit board
Clip insulator

Insulator bushing

Black binding post cap
Red binding post cap
Red lens

Neon lamp (NE2H)
Alligator clip

Large plastic foot
Small plastic foct

Spade lug

Rubber grommet
Terminal shell (DEMOD)

DESCRIPTION

Terminal shell (drilled)
Terminal shell (RF)
Nylon feedthrough
Angle bracket

5/16" eable clamp
Handle )
Alignment tool

Nut starter

AC plug adapter

Manual (See fromt cover for
part number,)

PARTS PRICE
No. Each
Miscellaneous (cont'd.)
75-15 .30
75-106 .45
75-87 20
204-135 10
207-19 .10
211-34 .90
490-1 .10
490-5 .10
432-27 A0
2,00
331-6 .15

Solder
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SCHEMATIC OF THE
HEATHKIT®

T.V. POST-MARKER/SWEEP GENERATOR
MODEL 1G-STA

GENERAL NOTES

1 ALL RESISTORS ARE 1/2 WATT UNL[’SS MARKED OTHERWISE, RESISTOR
VALUES ARE IN OHMS \K=1.000 M-+1 000,000)

2 ALL CAPACITOR VALUES ARE IN uf UNLESS MARKED OTHERWISE
3 OINDICAIES DC VOLTAGE MEASURED FROM THE POINT INDICATED TO
'GROUND VOLTAGE READINGS TAKEN WITH AN 11 MEGOHM INPUT
ELECTRONIC VOLTMETER VOLTAGE MAY VARY 220%,
4 SWITCHES SHOWN IN THE OFF POSITION UNLESS OTHERWISE MARKED.

$ REFER TO THE CHASSIS PHOTOGRAPHS AND CIRCUIT BOARD X-RAY
VIEWS FOR THE PHYSICAL LOCATION OF PARTS

6 OIHIS TYPE OF SYMBOL INDICATES LETTERED HOLE IN CIRCUIT
BOARDS

1. o“us TYPE OF SYMBOL (WHITE LETTER ON BLACK BACKGROUND)
INDICATES LETTERED HOLE IN AMPLIFIER CIRCUIT BOARD IN
WHICH LEADS FROM SWEEP GENERATOR CIRCUIT ARE CONNECTED.
8 OINDICAIES FEED-THROUGH ON SWEEP SHIELD
9 V INDICATES COMMON FOIL CONNECTION ON CIRCUIT BOARDS
10 =INDICATES CHASSIS GROUND.
n INDICATES WINDING ON CONTROLLABLE INDUCTOR

12 TRANSISTOR LEAD IDENTIFICATION:

E (EMITTER) B IBASE)
BOTTOM VIEW B (BASE) @rc {COLLECTOR)
C ICOLLECTOR) E LEMITTER)
{EMITTER) C (COLLECTOR) B (BASE)
&)
s 8 (BASE) B IBASE) C LCOLLECTOR)
(SHIELD)
C \COLLECTQR) E {EMITTER! E (EMITTER)
40245 2N3692 2N3393
417-133 417-108 417-118

SPECIAL NOTES
1 WHEN MAKING SWEEP GENERATOR VOLTAGE MEASUREMENTS
A PLACE BLANKING SWITCH IN THE ON POSITION
B TURN THE OTHER CONTROLS 10O THE 12 0'CLOCK POSITION

c IAEJUSI SWEEPCENTER CONTROL UNTIL VOLTAGE AT TP-3 {E OF Q23)
12.00C

2 OSCILLATOR VOLTAGE READINGS.
Q26 *CO(SWEEP RANGE SWITCH IN LO POSITION)
024 % d COISWEEP RANGE SWITCH IN IF POSITION)
Q25 %k % % COISWEEP RANGE SWITCH IN RF POSITION).

*
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