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—=d Dear Customer: b
— =
—d The Heathkit electronic product you have purchased is one of the best performing electronic products in the e —
— world, =
— =
-—-: ] Here’s how we aim to keep it that way: Q :_-'—
q b o —
= Your Heathkit Warranty —
i )
-—-: During your first 90 days of ownership, any parts which we find are defective, either in materials or E—-
— workmanship, will be replaced or repaired free of charge. And we’ll pay shipping charges to get those parts to =
—4 you — anywhere in the world. =
— e
— If we determine a defective part has caused your Heathkit electronic product to need other repair, through no =
—= fault of yours, we will service it free — at the factory, at any retail Heathkit Electronic Center, or through any of o
— our authorized overseas distributors, =
— =
| This protection is exclusively yours as the original purchaser, Naturally, it doesn't cover damage by use of (=
—= acid-core solder, incorrect assembly, misuse, fire, flood or acts of God. But, it does insure the performance of =
— your Heathkit electronic product anywhere in the world — for most any other reason. =
[ — : -
— After-Warranty Service =
—_— =—
= ) What happens after warranty? We won’t let you down, If your Heathkit electronic product needs repairs or you =
= need a part, just write or call the factory, your nearest retail Heathkit Electronic Center, or any Heath =
— authorized overseas distributor, We maintain an inventory of replacement parts for each Heathkit model at most 55—
— locations — even for many models that no longer appear in our current product line-up. Repair service and =
~= technical consultation are available through all locations. =—
— —
— We hope you’'ll never need our repair or replacement services, but it's nice to know you’re protected anyway — =
and that cheerful help is nearby. =

Sincerely,

.9.9.9.9,9.4

HEATH COMPANY
Benton Harbor, Michigan 49022

ST




Assembly -
and
Operation

of the
I—IEA.TI—IKIT

VHF SCANNING MONITOR
MODEL GR-110

HEATH COMPANY
BENTON HARBOR, MICHIGAN 49022




Page 2

="

TABLE OF CONTENTS
INTRODUCTION . . . . . . . . o i e e w 3 TESTS AND ALIGNMENT
Initial Tests . . . . . .. ... .. ........
HOW TO ORDER CRYSTALS . . . ... ... ... 2] Alignment . . . . . . . . L L . s e e e e e e .
UNPACKING INSTRUCTIONS . . . .. .. ... .. 7 F_tNFkL ASSEMBLY . . . . .
Home Installation . . . . .. ... ... ......
:aL:tEIEsEIHCUIT BOARD o Remote Speaker . . . . . . ... ... ... ...
Stop-byStop Asembly - - o e 10 Vehicle Installation . . . . . . . ... .. .....
IF CIRCUIT BOARD OPERATION . . . o i e L srine
PartsList . . . . . . . . ... .. ... 15
Step-by-Step Assembly . . .. .. ... ... ... 16 IN CASE OF DIFFICULTY . . ... ........
TroubleshootingCharts . . . . . ... ... ....
SCAN CIRCUIT BOARD ScanCircuit ICCharts . . . . . . . .. .......
Parts List . . . . . . .. ... o 21 Factory Repair Service . . ... ... ... :
Step-by-Step Assembly . . . . . . .. ... .. 23 Replacement Parts and Price Information . . . . . . .
CHASSIS SPECIFICATIONS . .. ... .. T R
Parts List . . . .. ........ B0 o on oo 36
Step-by-Step Assembly CIRCUIT DESCRIPTION ., . .. ... .......
Chassis Parts Mounting . . . .. . ... ... 36
ChassisWiring . . . . ... .......... 38 CIRCUIT BOARD X-RAY VIEWS . . . . . 5
Dual Speaker Option . . . . .. . . ... .. 39
Front Panel Installation . . . ... ... ... 42 CIRCUIT BOARD VOLTAGE CHARTS .. ... ..
Scan Circuit Board Mounting . . . . . . . . .. 43
IF and Audio Circuit Board Installation . . . . . 45 CHASSIS PHOTOGRAPHS . . . . ... ......
Speaker Installation . . . ., . ... ..... 46
Knob Installafion; o G eepimnitndn B 47 TRAMSISTOR-INTEGRATED CIRCUIT CHART . . .
Power Cable Assembly . . . . . .. ... ... 47
Antenna Preparation . . . . . . .. ... .. 49 SCHEMATIC, . .(fold-out from page) . . . . . .. ..

FIHATEIEITS
: B

€5
66
68

PR ¥

72

73

75

. 77

79

81

8b




INTRODUCTION

The Heathkit Model GR-110 VHF Scanning Monitor is an
eight-channel, crystal-controlled, high frequency receiver
that can be ned to any selected 9 MHz segment of the 146
through 174 MHz band of frequencies. These frequencies are
used by public service organizations such as MARS, CAP,
Police Departments, Fire Departments, Ambulance services,
and Marine Rescue services. The crystal® that you use in
each channel will determine the frequency, or station, which
that channel recaives.

Tuning can be accomplished either manually or
automatically. With manual tning, you can have the
Monitor remain tuned to any desired channel. For automatic
operation, the Monitor will automatically scan through each
of the channels you are using, and will lock in on the first
one that starts to transmit. It will then remain locked in on
that channel as long as the transmitting continues. After the
transmission stops, the Monitor will wait for four seconds. If
there is no further transmission, the channel will be releasad
and the Monitor will resume scanning. Should you desire,
you can make the Monitor bypass one {or maore) of the
channels by pushing the appropriate front panel pushbutton.

A priority channel, Channel “0,” is provided which has
precedence owver all other channels. The Monitor will

HMEATHEIT®

automatically lock on Channel 0" whenever a station is
transmitting on that freguency, even though the Monitor
was already locked on another channel.

The readout tube can be connected to display a channel
number only when the Monitor locks on a transmitted
signal, or to continuously display each channel number in
sequence while scanning the channels. A jack on the rear
panel allows you to connect an external four-ohm speaker.
A speaker plug is supplied with the kit.

The Monitor is designed to operate from either a 120 volt,
50/60 Hz power source, or from a 13.8 VDC source such as
a2 wvehicle battery. A gimbal bracket is supplied so the
Monitor may be mounted in any desired location in a
vehicle. Optimum operation will be obtained when you use
an antenna with an impedance of 50 ohms.

*These crystals must be ordered separately, one for each
frequency wyou intend to receive. See “How to Order
Crystals,” on Page 5. NOTE: Check local and state
ordinances governing the use of police radios before ordering
crystals for law enforcement frequencies; in some areas it is
illegal to monitor police bands from a mobile receiver,
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HOW TO ORDER CRYSTALS

Your VHF Scanning Monitor will need a crystal for each
channel you intend to use. Determine your crystal
requirements and obtain the necessary crystals in the
following mannar,

First, decide what stations you want to listen to, Note that,
although this Monitor will operate from 146 MHz to 174
MHz, all of the stations you want to hear must be withina 8
MHz frequency band {must not be separated from each
other by more than 9 MHz). You could, for example, use
frequencies between 153.71 MHz and 162.71 MHz, or
between 146 MHz and 155 MHz.

CT5 KNIGHTS, INC. 22208
CONVERTER-MOMNITOR CRVSTAL CERTIFICATE
WALID FOR 1 CRYSTAL
PLIASE FILL IN FOLLOWING IMFORMATIOM:
PLEASE PENT

od—HEATHKIT

FILL IN:

MOHITOR MAKE

MONITOR MODEL—. - GR-110
OFERATIMNG FREC. x B ¥ CPERATING
PREPAID SHIPMENT WILL 557 e ™~ FRequENCY OF
BE MADE WITHIN 10 DR¥5, ‘ o || 5 -ATI]E_:I[;-I :fi:l,dll-lh WANT

i
| OF CERTIFICATE ll{ﬁ-’&; ¥ j
TS KNIGHTS, INES o 22208

YOUR WAME
" AND ADDRESS

LU T i e ] 01T
LTS KHIGHTS, IMC. SAMOCWICH L.

PLACE OF PUBCH ASE L——Y0OUR RECEIPT

DATE — -
MODEL_ . FREQ.
10 DAY SHIPRAEMT POSTAGE PREPRID

cuvowes mcerr 220

CRYSTAL CERTIFICATE

HEATHEIT"

Learn the exact operating frequency of each station by
contacting those in charge of it.

Then order the crystals in the following manner:

1. Order a “Crystal Certificate” from the Heath
Company for each crystal.

Model Number: GRA-11041
Cost: $4.95 each

2.  When you receive your Crystal Certificates, fill
one in for each crystal as shown below. Then cut
off the receipt, place a stamp on the card, and
mail it to CTS KNIGHTS, INC. Your crystals
will be guickly mailed back to you,

NOTE: If you wish to obtain crystals from another source,
you will have to provide the following information:

Case Type . . . . . . . . .« v v v HE-025-0
Rg . . ... .... 200 . less than 25 ohms,
G - TR —l -

Freguency (MHz}

Desired operating frequency (MHz) — 10.7 (MHz).

-7
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UNPACKING INSTRUCTIONS

DO NOT UNPACK vyour Receiver packaging until the
Marnual tells you to do so.

The main shipping carton contains a smaller carton (marked
PACKS 1-3) and some loose parts. These loose parts are part
of PACK 3, even though they may not be marked as such.

The “Pack Index Sheet” inside the smaller carton shows the
location of the packs. KEEF THIS INDEX SHEET AND

HEATIIICITY

REFER TO IT EACH TIME THE MANUAL INSTRUCTS
YOU TO UNPACK A CERTAIN PACK,

MOTE: Any part, or group of parts, that is packaged in an
individual container with a part number on it should be
returned to its container after it is identified and remain
there until actually used in a step. This will prevent
intermixing of parts and aid in part identification.
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AUDIO CIRCUIT BOARD PARTS PICTORIAL
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e
NOTE: HEATH PART NUMBERS ARE STAMPED
ON MOST DIODES.
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AUDIO CIRCUIT BOARD

PARTS LIST

Unpack the package marked #1 and check each part against
the following list. The Key numbers correspond to the

numbers on the “Audio Circuit Board Parts Pictorial!’

KEY PART PARTS DESCRIPTION PRICE KEY PART PARTS DESCRIPTION PRICE
No. Mo, Per Kit Each Mo, Mo, Per Kit Each
RESISTORS Diodes-Transistors {cont'd.)
C1 b56.-68 1w 1MN7094 zener diode 65
1/2-Watt, 10% Cl 5674 1 MZ2362 diode 85
Al 149 37 220 ({redred- A0
black) MOTE: Transistors are marked for identification in one of
Al 13 1 100 £2 (brown-black- 10 the following four ways.
: brown)
Al 145 1- 220 £ (red-red- 0 1. Part number.
brown) 2. Type number,
Al 14 1 7 33015} (orange-orange- .10 3.  Part number and type number.
brown) 4.  Part number with a type number other than the
Al 19 1 1000 £2 {brown-black- 10 one listed.
red)
Al 111 1° 1500 £ (brown-green- .10 cz 417N 3 2N5232A transistor 85
red) cz 47201 2- X29A829 transistor 50
Al 119 17 5800 S (blue-gray-red) 0 | c3 417975 3 2N5294 transistor 1.45
Al 120 3 10 k2 (brown-black- 10
/ orange) MISCELLANEOQUS
4 =] =
AL Tz AR o g 10 8512071 1*  Audio circuit board 1.05
D1 432121 g Connector pin (2 extra 10
included)
S A 34451 1! Brown hookup wire .06/ft
Disc Solder (Additional 37 rolls
Bl 21143 1< 05 4F 20 D Sl W s
Bl 2195 1~ A uF 15 ordered for 15 cents each.}
B1 2199 1 .2 uF 25
ITEMS FROM FINAL PACK
Electrolytic
B2 25-98 1 50 uF .25 597-260 1 Parts Order Form
B3 25267 3 10 uF vertical .25 507-308 1 Kit Builders Guide
B3 25-248 2~ 100 pF vertical A 1 Manual (See front cover 2.00
for part number.)
DIODES-TRANSISTORS
MNOTE: Refer to Page 72 for “Replacermant Parts and Price
C1 b6-BG 1~ 1MN4149 diode .20 Information.”™
HEATHXITY 9
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STEP-BY-STEP ASSEMBLY

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

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

Solder a part or a group of parts only when instructed to.
All resistors will be called out by the resistance value (in £

or kfl} and color code. Capacitors will be called out by the
capacitance value and type.

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

NOTE: Be sure you have ordered the crystals you will need
to operate this Monitor after it is assembled. If vou have not
yet ordered them, do this as soon as possible. See “"How to
Order Crystals on Page 5. '

e e
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START CONTINUE

A ~

FOR GOOD  SOLDERED _— . P
CONNECTIONS, YOU MUST P fn;ﬁTE_- Ingtall sﬁt‘n nector pins in the
HEER THE SOLDERING -7 - owing steps, Solder ¢ach pin to the foil
IRGN TIP CLEAN... T e Ingt ”1:; P

WIPE 1T OFTEN WITH A L 2 s

DAMP SPONGE OF CLOTH,

.
5TOF
. . o |
MOTE: Pusm::m the audia EII‘CIf it board as d ~RIDGE :
shoawn; then install the Following parts as it i
instructed. -\ \';‘1
FART FOIL SIDE OF LOLDER

| ft’ 1000 £2 {brown-black-red). MUMEER CIRCLIT BDARD
| ¥ 22 kD {red-red-crange).
[} Connector pin at SHLD,

| 1 15600 5 (brown-graen rad) .

|} Connector pin at +5.
1.1 22 kit red-red-orange).
=5 ———————————————— |

{71 22052 (red-red-brown}.

{ 1 Connector pin at BLK.

r {1 Gonnestor pinat IN.
() 10 k& (brown-black-orangal.

“OTE: DIODES Ay BE SUPPLIED
I ANY OF THE FOLLOWIMNG SHARES,
ALWAYS SITIONT dANDELD END
AS SHOWH OX THE CIRCUIT B0ARD, |

Xt

LA 10 kEE (brown-black -orange|.

SAFETY WARMING: Avoid eve injury
when you clip off excass leads. Wa suggest

that you wear glasses, or at least clip the

leads 50 the ends will not fly toward your

Ay Es.

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

[ <} G800 L2 {blue-gray-red].

EasD OR BAWDS

[ 1 IN709A diode |#56-58) at D303,

[} 330 8 jorange-orange-brown). 1 ¥ 223 irnchred-biack).

[ 100 8 {brown-black-brown), | } Connector pin at +12,

| A 27 1 {red-red-black]. { | Connector pin at WHT,

{ A 22 1 ired-red-black]. i) Connector pin at AUDIO,

l:';l 10 k2 (brown-black-orange). {1 1N4149 diode |#56-56) at D302,

11 Solder the leads to the foll and cut . [} MZ2362 diode {#56-74) at D301,

otf the excess lead lengths.
g [ ) Solder the lesds to the foll and cut
off the excess lead lengths.

PICTORIAL 1-1
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START

o

MOTE: Install each of the following
transistars as shown, Solder each lead to
the foil and cut off the excess lead lengths.

FLAT
};ﬁ/lSIDE
¥ -

“FLaT
SIDE

PART
NUMEER

[ ) 2NS232A transistor (£417-91) at
a3gi.

{ ) 2ZNS2324A transistor [Z417-91) at
0302,

[ ) X29AB820 transistor {(#417-201) at
Q303.

[ ) X29A829 transistor (#417-201) at
Q30s.

VA

[ ) ZN52324 transistor (#417-91) a
Q304

SA%%D . .11r

PICTORIAL 1-2

2!‘1‘
|

31[

L

CONTINUE
L >

MNOTE: To prapare jumper wires, as In the
following steps, use brown hookup wire
cut to the indicated length. Than remave
1/4" of insulation from each end of the
wirg. When the jumpers are installed, be
sure they areé pushed down flush against
the surface of the circuit board,

{1 1" jumper wire,

{1 3" jumper wire.

MWOTE: Before you install the following
disc capacitors, use long-nose pliers to
remova  the excess insulation from the
capacitor leads, Solder the leads as each
capacitor is installed,

REMOVE COATING —
EVEN WITH BOTTOM
OF CAPALCITOR BODY

[ 1 .2 nF disc,

[ 1 .06 oF disc.

(3,1 uF disz,

[ ui; Solder the |eads to the foil and cut
off the excess lead lengths,

4II

!

5“ 6"
|

Il

f.]-l.l 1 I.
|
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START
N

Pasition the positive {+) end of the
following capacitors as shown.

POSITIVE
I=1 EMD

{ 1 BD uF electrodytic,

PART
NUMBER

/

CONTINUE
L

MOTE: When you install  vertical
alectrolytic capacitors, be sure you match
the positive {+} marking on the capatcitor
with the positive (#] marking on the
gircuit board.

POSITIVE
L+ MARE

{ 1 10 uF electrolytic.

{1 10 uF alectrolytic,

{1 10 gF electralytie,

{ ) 100 gF electrolytic.

| | 100 uF electralytic,

| | BSolder the leads to the foil and cut
off the exces lead lengths.

/

LY s
I

PICTORIAL 1-3

NOTE: Install the following transistors ag
shown, Match metal tab on the transkstor
with the tab outlined on tha circuit board.
Solder the leads to the foil and cut off the
excess lead lengths. Be sure none of these
tranglstors extend more than 1 above the
surface of the board,

o METAL
TAE

TAB
QUTLINE

[} 2NGZ84 transistor (#417-175) at
308,

[ ) 2ZNS204 transistor (#417-176) at
Q307

[ ) 2M5294 ftransistor (HF417-178) at
0306,

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
fallow ing canditions,

{ 1 Unsoldered connactions.
{ | "Cold" solder connections,
{ 1 Solder bridges between foll patterns,

{ } Protruding leads. Mo leads or lugs
should be longer than 1/8".

{  Transistors for the proper type and
ingtallation.

{ | Electrolytic capacitors for  the
correct position of the positive {+]
and.

[ ) Diodes for the comrect position of
the banded end,

FINISH
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IF CIRCUIT BOARD PARTS PICTORIAL

MOTE: HEATH PART NUMBERS ARE STAMPED
ON MOST DIDDES.
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IF CIRCUIT BOARD

PARTS LIST

Unpack the package marked #2 and check each part against numbers on the “'IF Circuit Board Parts Pictorial”
the following list. The Key numbers correspond to the

KEY PART PARTS DESCRIPTION PRICE KEY PART PARTS DESCRIPTION PRICE
Mo, Mo Per Kit Each MNo.  No. Per Kit Each
RESISTORS Other Capacitors
B4 25-200 1 68 uF tantalum .50
1/2-Watt, 10% BS 283 1 .56 pF phenclic R
Al 13 2 / 100 £ (brown-black- .10 “{green-blue-gray}
brown)
Al 142 3 < 27082 (redwiolet- A0 DIODES-TRANSISTORS
_ brown)
Al 16 17 4708 (yellow-violet- 10 C1 56-26 2 1N121 dicde (brown- .25
ff brown) white-brown}
Al 18 1 1000 £2 (brown-black- A0 _
red) NOTE: Transistors are marked for identification in one of
Al 144 6 7 22001 (red-red-red) 0 the following four ways:
Al 114 4 / 3300 £2 (orange-orange- A0
. red) 1.  Part number.
Al 116 1 7 4700 £ lyellow-violet- .10 2. Type number.
red) 3. Part number and type number,
Al 173 1+  B200 % (gray-red-red) .10 4.  Part number with a type number other than the
Al 120 3 10 k£ (brown-black- 10 one listed. '
orange)
A1 122 27 22 kil (red-red-orange} 10 c2 M79 8 .- 2N5232A transistor 85
A1 1256 1 47 k1 (yellow-violet- 10
orange) TRANSFORMERS-FILTERS
Al 1102 1 82 kil (gray-red- 10
orange) D1 52-162° 1- IF coil .B5
D1 52163 "% 1 IF transformer .B5
CAPACITORS D1 52-164 - 1 IF transformer 70
D2* 404-530 ° 17 Ceramic fitter 2.40
Disc D3 404635 2v Crystal filter 5.00
B1  21-111 1 186 pF 10
B1 219 1 100 pF .10 MISCELLANEOUS
B1 21566 1 470 pF .10 _
B1 2146 1 005 nF 10 B85-1208-1 1 IF circuit board 1.85
B1 2147 12 01 pF 0 E1 432121 F Connector pin 10
Bl 2195 9 A pF 15 E2 442-28 2~ MC1357P integrated 2.10
circuit
Electrolytic E3 475-10 4 v Ferrite bead .10
B2 25-64 1 10 uF .20
B3 25-257 2 10 uF vertical 26 NOTE: Refer to Page 72 for "Replacement Parts and Price
B3 25-233 1 22 uF vertical A5 Information.”
B3 25-248 3 100 uF vertical A0

HEATHINIT! 15
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STEP-BY-STEP ASSEMBLY

START

b

Position the IF circuit board as shown in
the Pictorial. Then procead with the
following steps,

| —

NOTE: Read this information carefully
before you install the 1G {integrated
circuit) in the following steps. First, be
sure to position the 1C, as shown, with the
dot or dimple pointing toward the dot on
the circuit board.

Use a small-tip soldering iron if possibla.
The IC pins are wvery close together,
Therefore, e sure you do not bridge
solder between ping on differant foils.
Whan removing the soldering iran, move
the tip of the iron straight up from the pin
ta avoid bridging solder ta ancther pin. Do
not place the soldering iron tip between
the IC  ping when soldering, as this
increasas the possibility of a solder bridge.

If a solder bridge does ocour, turn the
circuit board foil side down as shown, and
hold the soldering ron tip between the
two paoints that are bridged. The solder
will flow down the soldering iron tip.

L0 LI

CIRCLIT FalL
BOARD

SOLDER

BRIDGE

SOLOERING
IRON

[ ) Install a MC1357P integrated circulit
[#442-28) at |C201. Position the
end with tha dot to match the dot
on the circuit board. Be very careful
when insarting the pins in the holes,
a5 they bend easily, Solder the |leads
to the foil.

DOT OR

CIMPLE

PART
NUMEER

CONTINUE

~

| b In the same manner, install another
MCI13BTR I1C (#442.28) at 1C202.
Solder the leads to the foil,

PICTORIAL 2-1

NOTE: When you ingtall 8 connector pin
[#432-121), as in the following steps,
press the pin firmly into the board; then
soider the pin to the foil,

: STOF
= RIDGE g
i '.
&= \ w
FOIL SIDE QF SOLDER

CIRCUIT BODARD

I ) Connector pin at D.

[ 1 Connector pinat +12,

| } Connector pin at AUDIO,

NOTE: When you install ferrite beads, as
in the following steps, remove the
insulation from a 1" length of brown
hookup wire. Then slide the bare wire
through the bead, bend the wire ends, and
mount the leads through the circuit board
haoles, Solder the |eads to the foil.

I} Ferrite bead,

|} Connector pinat A,

|} Ferrite bead,

I ) Connector pin at'W,

| } Connector pin at 5,

{ ¥ Connaector pin at B.

{ | Fermite bead,

{ ) Ferrite bead,

B o e
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CONTINUE
PART
NUMBER Q
\ MWOTE: Install the following transistor as

shown: Cut off the “C" lead and then
D insert the other two leads into their

START

2 correct holes in the circuit board, Solder
' pach lead to the foil and cut off the excess
| lead lengths.
11 270 12 {red-violet-brown). | ]

FLAT

[} 10kE (brown-black-orangal.

CUT OFF THE

[ ) 1000 £ (brown-black-red). "' LEAD

[ ) 27052 (redwiolet-brown),

() 2705 {redwiclet-brown). -
[ ] 2ME232A transistor (#417-91) at

D203,

{1 100 £ {brown-black-brawn),

{1 3300 2 {orange-orange-red), {1 4700 8 (vellow-wiolet-rad].

{1 100 £2 [brown-Mack-trawn) {1 4705 (yellow-violet-brown),

{1 47 ki (yellow-viclet-crange).
_———
{ b 2200 52 (red-red-red].

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

-red- .
{1 22 k&Y ired-red-orange) { ) 2200 8% (red-red-red).

-black - l.
L { ) 2200 12 (red-red-red].

|} 3300 11 [orange-orange-red}. T AR T B

{ ) 220051 ired-red-red).

[ ) Solder the leads to the foil and cut
off the excess laad lengths.

[ ) 22 kL2 (rad-red-orange}.

[ ) 3300 22 (orange-orange-red). { ) 3300 £ (orange-orange-red).

[ ) 2200 0 (red-red-red), [ ) 10 k8 {browr-back-orangal,

{ | Solder the leads to the foil and cut 5 ¢ 0 {1 820003 igray Ea)

|
aff tha excass lead lengths., I | 1 22001 fred-radrad),

NOTE. DIODES MAY 3% SUPPLIED
N ALY OF THE FOLLOWIKG SHAPES
" ALWATS POSITION THE BANDED END
A5 SHOWY ON THE CIRCULT BOARD.

{1 1N181 diode (brown-white-brown,

PICTORIAL 2-2 #56-26) at D202,

[} 1N121 diede [brown-white-brown,
#B66-26) at D201,

{ ) Solder the leads to the foil and cut
aff tha excass lead lengths.

3/2 .1/2 % 0 1" " 3" 4" 5" 6"
(. I | ] | l | ! | ] | = I |
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START
-

MOTE: Check the leads of each disc
capacitor as you install it Remove the
coating from each capacitor lead as shown,
This coating could cawse & bad solder
cohnection.

REMOVE COATING —)
EVEN WITH 20OTTOM
0 CAPACITOR BODY

PART
NUMBER

{ 1 BB pF phenalic {green-blue-gray].

{ ) .01 wF disc.

1} 1 uF disc.

() .01 pF disc,

{ 1 .1 uF disc.

{1 .01 uF disc.

{1 .01 uF disc.

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

[} .01 pF disc.

| 16 pF dis,
{1 .1 uF disc.
| ) .1 pF disc,

{1 .01 uF disc.

{ + .1 uF disc.

[ ) .01 wF disc,

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

PICTORIAL 2-3

CONTINUE

.

{ b .1 uF dise,

{ 1 .01 uF disc.

[ 1 100 pF disc.

{ } .01 pF dis,

{ b .01 pF disc,

{1 01 uF dise.

il

| 1 Solder the leads to the foil and cut
off the axcess lead langths,

| ——
{1 .1 uF dise,
| ) .00 uF disc.

|} 470 pF dise.

[ ) .1 pF disc.

{ | .1 uF disc.

{ b .1 pF disc.

[ ) Solder the leads to the foil and cut
aff the excess lead |engths.

G
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START
Y

NOTE: As you install sach part in this
column, solder its leads to the foil and cut
off the excess lesd lengths.

| ) Crystal filter {#404-535) at ¥201.

{ ) Crystal filter {¥404-538) at Y202

NOTE: When you install the following
transformers, line up the color dot on the
underside of the transformer with the dot
on the circuit board. Push the transformer
firmly down onto the surface of the
circuit board; then solder all lugs and pins
that have foil around them, Cut off the
shield lugs and pins from IF coils and
transformers.

SHIELD

{ ) IF transformer (#52-162) at T201.
E

MOLNTIMNG
HOLES

{1 IF coil (#862-163) at L201.

NOTE: When vou install the following
slectrolytic capacitors, be sure you match
the positive {+} marking on the capacitor
with the positive (+) marking on the
circuit board,

+
I!

POSITIVE
e MARK

{ | 100 gF vertical electrolytic.

[ ) Ceramic filter {#404-630) at Y203,

[ | 100 gF electrolytic,

[ ) 1-3/4" jurmper wire,

{ } Detector coil (#52-154) at T202.

Yy, % O 1
I | ] |

PICTORIAL 24

2!1
|

|

BH
|

CONTINUE

<

{1 10 pF electrolytic, Always match
the positive (+] marking on the
capacitor with the positive [+)
marking on the circuit board.

POSITIVE
I+h END

{ ) 22 oF vertical electrolytic. e |

{1 10 pF vertical Ellectruh,-ﬁc:,{ ; iss K
: [

{ ) 10 uF vertical electrolytie, |

==
[ ) 334" jumper wire,

NOTE: Tantalum capacitors may be
marked two ways as shown, When you
install the following capacitor, be sure to
match the positive {+] sign or color dot
with the positive {+} merking on the
circult board,

maY BE MARKED WITH POSITIVE
COLOR DAOT

SIGN (+] OR

FOSITIVE 4
51GHR

| ——
{ )| .68 uF tantalum.

[ } 100 uF vertical electrolytic.

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

4" 5" 6"

|

i 1 5 ]
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START
Y

NOTE: Install each of the following
trangistors as shown. Solder each lead to
the fail and cut off the excess lead lengths,

FLAT
Q/SIDF LL |
7 Ea

ELAT
$|DE

[ ) ZMNE232A trensistor (#417-91} at
Q207.

F
&

| b 2ME233A transistor (#417-91] at

Q304

Qz01.
|
[ ) 2M5232A transistor [#417-91) at

Q0.
{ 1 2NBZ32A transistor [#417-91) at
0206,
= —— |
[ ) 2NB2324 transistar [E417-81) at

[} 2ME232A transistor |#417-21) at
202,

[} 2ZNB232A rransistor (F417-91}) at
0203,

PICTORIAL 25

CONTINUE

~~

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
follewing conditicns.

I ) Unsoldered connections.
I ) “Cold” solder connections.
{ b Solder bridges between foil patwerns,

I} Protruding lesds Mo leads or lugs
should be lo

{ } Transistors for the proper type and

installation,

{ | Electrolytic cepacitors for thae
caorrect position of the positive (+}
end.

{ 1 Diodes for the correct position of
the banded end.

FINISH




SCAN CIRCUIT BOARD

PARTS LIST

Unpack the package marked #3 and check each part against numbers on the “'Scan Circuit Board Parts Pictorial” (fold-out
the following list. The Key numbers correspond to the from this page).

KEY PART  PARTS  DESCRIPTION PRICE | KEY PART  PARTS  DESCRIPTION PRICE
No. Mo, Per Kit Each Mo. No. Per Kit Each
RESISTORS Other Resistors _ -
Al 1112 3+~ 1801, 6% (brown-gray- .10
1/2-Watt, 10% _ brown-gold)
Al 13 27 100 © {brown-black- 10
brown) CAPACITORS
Al 14 1" 330 £ (orange-orange- .10
J/ brown) Disn .
Al 19 13 1000 & (brown-black- a0 | BT 2133 1 33pF 10
. red) B1 2178 E‘/. 5 pF .10
Al 1-10 “8Y 1200  (brown-redred) .10 | B1 2161 e -10
Al 1-11 1< 1500 £ (brown-green- Jo0 | B o213 1 10 pF 10
red) B1 21111 8 V 15 pF .10
Al 1-44 47 2200 £2 (red-red-red) .10 B1 217 17 33 pF .10
Al 1-14 1+ 3300 Q (orange-orange- .10 | B1 2132 17 47pF . 10
. red) B1 219 2 v 100pF .10
Al 118 17/ 5600 2 (green-blue- Jo0 | BT 2186 8 -~ 470pF 10
Al 120 4¥ 10 kS2 {brown-black- 10 )
orange) . Other Capacitors
Al 121 27 4% ¥EKE (movm-green- a0 | B2 20110 1 75 pF mica 15
orange) B3 25-149 17 5 uF electrolytic .60
Al 122 2./ 22 k2 (red-red- 10 B4 25-116 1~ 50 pF electrolytic .50
orange) BS  25-200 17 B8 pF tantalum .50
Al 125 37 47 kQ (yellow-violet- 10 | 86 283 2 .86 pF phanolic {green- .10
orange) blue-gray)
Al 1-26 9 100 k€2 {brown-black- 10
’ vellow) DIODES-TRANSISTORS
Al 1-34 1¢ 680 kS (blue-gray- 10 . .
vellow) C1’ 56-56 8 1N4149 diode 20

HEATHRKITY 21



SCAN CIRCUIT BOARD
PARTS PICTORIAL
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NOTE: HEATH PART NUMBERS ARE STAMPED
ON MOST DIODES.

5t




SCAN CIRCUIT BOARD
PARTS PICTORIAL (Cont'd.)




it o e
KEY PART PARTS DESCRIPTION PRICE KEY PART PARTS DESCRIPTION PRICE
No. No. Per Kit Each No. Mo, Per Kit ) Each

Diodes-Transistors {cont'd.)

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

1. Part number,

2. Type number,

3. Part number and type number,

4, Part number with a type number other than the

one listed,
cz2 417N G 2MN5232A transistor .85
2 41720 2 X29A829 transistor .60
3 417154 3 2M2369 transistor 1.65
C4 47274 3 40673 FET (field effect 2.256
transistor)

COILS-CHOKES
D1 40-1613 1 Antenna coil A0
D1 40-162% 2 RF coil A0
D2 401614 2 RF coil A0
D3 40-1615 1 Oscillator coil 50
D3  40-1616 1 Tripler coil B0
D3 401617 1 Output coil A5
D4 45-75 B RF choke 30
D5 45-82 1 RF choke 40

INTEGRATED CIRCUITS

NOTE: If either the part number or the “Description”
number is on a transistor or integrated circuit, you have the
correct part. Do not be concernad about any other numbers.

Integrated Circuits (cont'd.)

[On integrated circuits, the description number may have
additional letters and numbers other than those given in the
list. Example: SN({7490)N or MC{7490}P.]

E1 443-7 1 7490 integrated circuit 1.956
E1 44312 2 7410 integrated circuit A5
E1 44318 1 7404 integrated circuit b0
E2 443-36 1 7441 integrated circuit  2.85
E2 443-36 1 7447 integrated circuit  3.30

MISCELLANEOUS

F1 85-1210 1 Indicator circuit board a5
F2 64807 1 Switch assembly 6.00
F3 411283 1 Display indicator 540
F4 432121 q Connector pin 10
Fo 432134 20 Wire connector (3 extra 10
included)

F&6 434225 4 14-pin IC socket 20
F? 434-226 2 16-pin IC socket 20
F8 47510 1 Ferrite bead A0

34741 1 8-conductor cable A5

PART FROM FINAL PACK

85-1209-1 1 Scan circuit board 435

NOTE: Refer to Page 72 for “Replacement Parts and Price
Information.,”™
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STEP-BY-STEP ASSEMBLY

START

b

Position the scan circuit board as shown in
the identification drawing. Then procesd
with the following steps. 1

[} 100 k& brown-black -yellow).

[} 1200 5 [brown-red-red).

[ ) 100 kIt [brown-black -yellow),
{1 12008 (brown-red-red),
{0 100 k2 (brown-black -yellaw),

{1 1200 £2 (brown-red-red],

{1 100 kT (brown-black-yellow],

{ ) 12005 (brown-red-red),

100 k52 {brown-black-yellow].

[} Solder the leads to the foil and cut
off the axcess lead lengths.
- ==

[} 12008 (brown-red-red),

[} 100 k& [brown-black -y ellow],

Iy 1200 8 Ibrown-red-red).

[} 100 k§ [brown-black-yellow).

{ J 1200 £ (brown-red-red).
=

{ ) 100 kil (brown-black-yellow)] .

[} 1200 5 brown-red-red),

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

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

PART
numeer Tl i

IDENTIFICATION
DRAWING

P\ G- ()

- ERE
e A0
)

PICTORIAL 31

CONTINUE
>

NOQTE: DIODES MAY BE SUPPLIED
IM ARY OF THE FOLLOWIKG SHAPLS.
ALWAYS AOSITION THE BARDED EMD
AS SHOWN ON THE CIRCUIT BOARE.

g

rB.ﬂ. D OR BA m:]

{ =T 1M4149 diode |#56-56] st D101,

le-T 1N4149 diode |#56-56) at D102,

{1 1N4148 diode (#56-56) at D103.

(=17 1M4149 diode (#56-56) at D104,

(=T 1000 22 (brown-black-red).

1“7 1000 £ {brown-black-red|.

(] 1000 2 {brown-black-red}.

[ Y 1000 £ (brown-black -red) .

[} Solder the leads to the foil and cut
off the axcess lasd lamgths.

{=F 1000 £ (brown-black-red), |

[ & 1000 8 (brown-black -red),

{o=F 1000 £ (brown-black -red),

[ of 1000 52 (brown-black-red),

{1 1N4144 diode (#56-56) at D105,

(=T 1N4149 diode [#56-66) at D106,

{ & 1N41448 diode (#56-56| at D107.

{ e 1M41449 diode [#56-56) at D1 0&.

[} Salder the leads to the foil and cut
off the axcess lead lengths.
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START
N

NOTE: Before you install the following
disc capacitors, use long-nose pliers to
remova the excess insulation from the
capacitor leads. Solder the lesds as each
capacitor 1§ installad.

REMOVE COATING —=
EVEN WITH BOTTOM
OF CAPACITOR BODY

{ | 6.8 pF disc.

| } 6.8 pF disc,

[ } &8 pF disc.

#

5 The siep: performed in this Pictorial are in

- ctHis area-of the circuit board,

ol -

F R

PART
NUMBER

=

[ ) B.BpFdisc.

{1 .01 pF disc,

| b .01 uF disc.

[ ) .01 uF disc.

L

FO

> 2

{1 .01 pF disc,

{ | Solder the leads to the foll and cut
oft the excess lead lengths.

{ b 01 pF disc,

[ ) .01 pF disc.

{ 1 .01 uF disc,

[ | 6.8 pF disc,
[ ) B.8pFdisc.

{ | 6.8 pF disc.

[ 1 6.8 pF dis,

{ | Solder the leads to the foil and cut
off the excess lead langths.

IDENTIFICATION
DRAWING

PICTORIAL 3-2

CONTINUE {_¥

{ | 15 pF disc,

{ ) 16 pF dist.

{ 1 15 pF disc,

_—

{ } Solder the leads to the foil and cut’
off the excess lead lemgths.

MNOTE: As you install connector pins in
the following steps, position each pair of
ping so the side cuts face cutward, as in
this illustration.

PIMS

Install  and - solder wire connectors
[#432-134) as shown,

{j STOP
" RIDGE
1

" S

50LDER

FOIL SIDE OF
CIRCULIT BOARD

[ 1 Two wire connectors at Y100
- — |
{ | Two wire connectors at Y101,

ﬂ
{ } Twowire connectors at Y102,

[ ] Two wire connectors at Y103,

{ | Twowire connectors at Y104,

{ | Twowire connectors at Y105,

| } Two wire connectors at Y 108.
[ ) Twao wire connectors at ¥ 107,
[ ) 156 pF disc.

{ 1 15 pF disc,

| ) 156 pF disc.

15 pF disc.

{ 1 Solder the leads to the foil and cut
off the excess lead lengths,
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START
-

Wire connector {#432-134) at TP.

ot

ey

01 pF dise.

PART
NUMBER

330 0 {orange-arange-brown|.

2200 12 [red-rad-red}.

10 k£ [brown-black -orange],

47 pF disc.

15 pF dise.

i1 10 kL2 (brown-black-arange).
MNOTE: When you install ferrite beads, as
in  the following steps, remowve the
insulation from a 1™ length of brown
hookup wire, Then slide the bare wire
through the bead, bend the wire ends, and
maount the leads through the circuit board
holes. Soider the leads to the foil,
EEAD

IDENTIFICATION
DRAWING

. ‘_ Tha steps perfarmed in this Pictorial are in
.. this erea of the circuit board.

- ]!

EARE
WIKE

0

T

T

|

{ | Ferrite bead,

i 1 Connector pin [#432-121) at ORG.

{ | Soclder the leads to the foil and cut

aff the excess |ead lengths. jEE
ot f
{1 .01 pF dise. ¢

{1 1000 82 {brown-hack -red|.

[} Connector pin  [#432.121) &t ]
| OPTION.

[ ) .01 uF disc.

[} A7 K iyellow-viclet-orange|.

{ } 75 pF mica,

{ ) 33 pF dise. NOTE: Do not use the

3.3 pF disc capacitor,
{ 1 Ferrite bead,

i

Connector pin (#432-121) at GRN. PICTORIAL 3-3

]
)

1-1/2" jumper wire.

[

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

3/21/2%0 1" o 3
(I | I ] \ | ] ]

.

1/

CONTINUE

S

NOTE: To install RF chokes, as in the
following steps, bend one lead as shown
and mount the choke onto the circuit

i

RF choke [#456-76) at L112,
_— |
{ | RF choke [#45-75) at L113.

{ | RF choke |#45-756) at L114.

i 1 RF choke {#45-756) at L115.

{ 1 RF choke {#45-76) at L116.

[ ) RF choke (#4575 at L117.

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

4Il

5”
. ] ; |

6!!
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.

The steps performedin this Pictorial are in

thisarea of the circuit board.

START

.

PART
" MUMBER

IDENTIFICATION
DRAWING

CONTINUE

0

Remove the insulation from a 8"
langth of brown wire, Then cut the
bare 9 wire into 1* lengths to be
used with the ferrite beads In the
following steps.

Ferrite bead.

NOTE: Reposition tha circuit board as
shown in the identification drawing. Then
petform the following steps.

11 Ji’l' ki lbﬁﬂgg;;l-umﬁgﬂ.

10 kit (browreblack-orange).

LI

— |
180 82 (browen-gray-brown-gold] .

[l

|
T AN 7 A—

[ ¥

|10 kY [brown-black-orange).

180 § (brown-gray-brown-gald).

|} 47 ki (vellow-wviolet-orange).

Solder the leads to the foil and cut
off the exces lesd lengths.

[}

[} 56005 (green-blue-red),
—_— |

{ ) 18012 (brown-gray-brown-gold),

[ ) 1000 £2 (brown-black-red}.

[ ) 2200 £ irad-red-red).

2200 £2 (red-red-red).

100 £ {brown-tdack-brown|.

| BEO kS {hue-gray-yellow). I
—— |
) 1000 £ (brown-black-red).

{
=

[

[

1 1000 22 {brown-black-red].
:-:--beeee

{ | Solder the leads to the foil and cut
off the axcess lead lengths.

Ferrite bead,

Ferrite bead.

Ferrite head,

Ferrite bead.

22 k£2 {red-red-orange].

2200 02 {red-red-red),

Ferrite bead. -

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

—_—_

{ 1 Ferrite bead,

{ 1 Ferrite bead.

[ 1 47 kil |yellow-viclet-orange).

{ ) 10009 (brown-black-red),

Ferrite bead.

PICTORIAL 34

100 k£ (brown-black -yellow|.

22 ki1 {red-red-orange).

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




-

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

Fi
J'.\'.x.'.". - =

PART
MUMEER

IDENTIFICATION
DRAWING

- CONTINUE
: _ L >

{ 1 10 pF disc.

START
-

1 ) Connector pin {#432-121) at GND,

{ | &pF disc.

{ | &6 pF phenolic (green-blue-gray.

{ } Connector pin (#432.121) at ANT. { | 470 pF disc,

[ 1 .56 pF phendlic {green-blue-gray}, | | &pF disc.

{ ) B.8pF disc. | ) .01 pF disc.

L Y |

)
{ 1 470 pF disc, { | Connector pin (#432-121) at RED.

{ ) 100 pF disc, { ) 5 pF dis.

it

{ | 470 pF disc.

{ ) 470 pF disc. r

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

{ ) AT0pF disc,

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

01 uF disc,

{ ) 100 pF disc. 34" bare jJurnper wira.

| ) 470 pF disc. 3.3 pF disc.

| 1 5 pF disc.

[ ) 470pF disc.

b P

g A1 ik o [ ) 470pF disc.
{ | Connector pin {#432-121) at IF. { '} 3/4" bare jumper wire,
i 1 Conrector pin (#432-121) at BLE. =7 1__F {1 1-1/4" jumper wira.
O+ D -
{ } Solder the laed to the foil and cut {1 5 pF disc.
off the excess lead lengths. % ¢
Connector pin |#432-1211 at YEL.
- F . !

1-1/4* jumiper wire,

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

PICTORIAL 35

34,}/2 '}/4 (9] 1!1 2'” 3'1! 4" 5" 6!!
I_; Ly 1 4 l | | ] I Il I 1 l L I L I
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START @

MOTE: Carefully study each of the
following five coils and note that one or
two lugs on each coil are not used {no coil
wire connected to the lug), Twist the
unused lug of lugs from the coil form
before you mount the coil. Then
streighten the remaining lugs with long-
nose pliers,

REMOVE
# UNUSED
LUG

Whean you install these five coils, be sure
to match the dot on the coil with the dot
on the circuit board. Solder the lugs of
each coil to the boerd as tha coil is
ingtalled.

{¥} Antenna coil (#40-1613) at L101,
FRemove 1 unused lug,

RF coil  (#40-1625} at
Remove 1 unused lug. ¢

L1

{ /1 RF coil {#40-1674} at L103,
Remawve 2 unused lugs.

'l

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

PART
NUMBER

IDENTIFICATION
DRAWING

CONTINUE {_*>

4
vl RF  coil  (¥40-1625) at  L104,

Remove 1 unused lug.

i} RF coll {#40-1614} at L10G,.
Ramove 2 unused lugs,

_
NOTE: Tantalum capacitors may be
marked two ways as shown. When you
imstall the follewing capacitor, be sure to
maich the positive [+) sign or color dot
with the positive [+) merking on the
circuit board,

MaY BE MARKED WITH
FOSITIVE 1+) 516N
OR COLOR DOT

POSITIVE

COLOR
Dot

{ + &8 pF tentalum. Position the

positive (+] lead as shown.

PP, I

NOTE: Install the following tramsistor as
shown. Solder each lead to the foil and cut
off the excess leed lengths.

[ ) 2ZN2368 transistor (#417-154) at
a114,

{ } RF choke (#45-82} at RFC10M.
Carefully bend the leads toward the
slots in the body of the coil.

PICTORIAL 3-6

MOTE: When you install the following
electrolytic capacitors, be sure you match
the positive (+] marking on the capacitor
with the positive [+) marking om the
circuit board.,

POSITIVE
i+ MARKS

{ )} B0 uF electralytic,

| ) B uF electrolytic.

[ ) Solder the leads to the foll and cut
off the excess lead lengths,
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CONTINUE {_*>

NOTE: The lugs of the following coils are
spaced so they can be mounted only one
way. Make sure the eoil |s pushed against
the clreuit board; then solder the lugs to
the foil and cut off the excess lug langths,

Tha steps p-ui'fnrqu in this Picterial are in
this area of the circuit board.

FART
NUMBER

START W

NOTE: Bend the lesds of three 40673
FET"s {#417-274) as shown, When these EeT
transistors are mounted on the clrowit . IDENTIFICATION
board, they should be approximately DRAWING
1/16" above the boerd. Be sure none of - .
the bent leads touch the transistor case.

[ ) Outputcoil (#40-16817) at L108,

[ | Tripler coil (#40-1618) at L108.

NOTE: Both 14-pin and 16-pin dual-in-
line IC's and sockets are used in this kit
Be wvery careful when you install the
sockets, as it is possible to emonecusly
place a 14-pin socket in a 18-pin socket
location. Match the cutout on one end of
each sockat to the similarly-shaped mark
on the socket outline on the circuit board.
Solder the pins of each socket to the foil
85 it is installed.

LOCATING
TAB

o N
]
{ ) 40673 FET (#a17-274)at 10, )
[ } 40673 FET {#417-274) at 0102,

[ | 40673 FET {#417-274) at Q103.

NOTE: Install each of the following
transistors as shown. Solder each lead to
the foil and cut off the excess lead lengths,

14-pin IC socket at 10102,

[ ) 14.pin IC socket at 10103,

| {1 1142 jumper wire, Solder both
{ ] 2NS232A transistor (#417-91) at d wire ands to the foll.
104, —— _—
=I {1 114" jumper wire. Solder both
{ ) 2NB232A transistor (#417-91) o P wire ends to the fail,
an,
14 pin IC socket at 1IC101.

{ } X20AB20 transistor (#417-201} at W

Qi08,
=
[} 2NB2324 transistor (#417-91) at

{ ) 2NB232A transistor (#417-91) at
ai07.

a110. XZBABID transistor (#417-201) at
0106,
PICTORIAL 3-7
3,/4 % % D 1!! 2!1 B!I 4!! 5” 6"
| ' . i 1 | L ] 1 I L l L ] 1 '
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START

o

MOTE: RAeposition the circuit board as
showvn in the identitication drawing. Then
proceed with the fallowing steps,

{1 1" bara jumper wire,

[} 1-3M"jurnpar wire,

{70 1" bare jumper wire,

|1 2% jumper wire,

{1 27 jumper wire,

{ ) 1" bare jumper wire,

{3 1-1/4" jumper wire,

{1 1" bare jumper wire,

[ b 1" jumper wira.

[} 214" jumper wire,

\
[ 1 1500 £ {brown-green -red),

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

PART
NUMBER

IDENT IFICATION
DRAWING

CONTINUE
L

MWOTE: The lugs of the following coil are
spaced 3o It can be mounted only one
way. Make sure coil is pushed against the
circuit board; then solder the lugs 1o the
foil and cut off the excess lug lengths.

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

MOTE: Install esch of the following

trensistors &s shown. Solder each lead to

the fail and cut off the excess lead lengths,

[ ) ZNSZ32A tramsistor (#417-91] at

2104,

{ | 2ZNB23ZA transistor (#417-91) at
108,

Ya 1, Va O 1"
Ij’l/éllj._l 1 I.

PICTORIAL 3-8

2[! S'I'I

m———
{1 Osclllator coil {#40-1615) at L107.

MOTE: Install the next two ransistors as
shown. Solder each lead to the foil and cut
off the excess lead lengths.

2M2369 transistor (#417-154) at
Q113. NOTE: Do not short the case
of this transistor to the “TP* wire
connector,

2ZMN2369 transistor {#417-154} at
o112,

354" bare jumper wira.

Solder the leads to the foil and cut

off the excess lead lengths.

4” 511 5”

. | ! |
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START

.

NOTE: Position the scam circuit board as
shawn in the ldentification drawing, Then
proceed with the following steps,

{ ) Install the switch assembly on the
circuit board, Carefully insert all of
the switch lugs in their mounting
hales, Then push the assembly onto
the cireuit board alternately prassing
each switch, Be sure the brass tabs
are on the top of the assembly as
shown, Push all the buttons in as
showin,

ARASS
TAB

CIRCUIT BQARD

Make sure the switch body is flat against
the circuit board along its entire length.

Alza, meke sure the assembly is parallel
with the circuit board. Then turn the
aggembly over and solder two lugs on each
end of the switch assembly. Check the
switch assembly to make sure it is straight,
If the assembly is straight, soldar the ather
switch lugs, Cut off the excess lugs from
the foil side of the board,

PARALLEL

CIRCULT
EOARD

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

PART
NUMBER

IDENTIFICATION
DRAWING

HRASS TAE

PICTORIAL 3-9

CONTINUE

S

NOTE: Both 14-pin and 1B-pin dual-in-
ling IC"s and sockets are used in this kit
Be wvery careful when vyou install the
sockets, as It is possible to erroneousy
pace a 14-pin socket in a 16-pin socket
location. Match the cutout on one end of
each socket to the similarly-shaped mark
on the socket outline on the circult board,
Solder the pins of each socket to the foil
as |t is installed,

{ } 14-pin IC socket at 1C104.

{ } 16-pin IC socket at 1C105.

NOTE: Locate pin 5 of & 16-pin I1C socket
ard cut it off before installing the socket
in the fallowing step.

{ | 16-pin IC socket at IC106.
CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the
following conditions,

{ | Unsoldered connections,
{ | "Cold" solder connections.

{ | Solder bridges between foil patterns.

[} Protruding leads. No leads or lugs
should be longer than 1/8". |

[ ) Transistors for the proper type and
ingtallation, B

|} Electrolytic capacitors  for  the
carrect position of the positive {+}
end.

{ | Diodes for the corect position of
the banded end.

FINISH
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Refer to Pictorial 3-10 (fold-out from Page 35) for the
following steps.

MNOTE: As you install integrated circuits {frequently referred
to as "IC's") in the following steps, be sure that each pin is
straight, and that it enters the proper hole in its socket. Be
sure to position each integrated circuit so the dot or dimple
matches the cutout in the end of the IC socket. Mote also
that prefix and suffix letters may be different; the numerals
will be as shown.
{ ) 7490 integrated circuit (#443-7) at 1IC101.
{ | 7410 integrated circuit {#443-12) at 1C102.

{ ) 7410 integrated circuit (#443-12) at 1C103.
{ ) 7404 integrated circuit (#443-18) at 1C104.
{ ) 7441 integrated circuit (#443-35) at 1IC105.
{ } 7447 integrated circuit (#443-36) at IC106.

{ } Refer to Detail 3-10A and prepare a 6-3/4"" length of
B-wire cable as shown.

b = g

- N M
4F CAREFUL AWD DO WOT CUT THE IKKER W IRES WHEN
¥ REMOWE THE OUTER INSULATION OF THE CABLEL.

SCALE: 0 " p-1/2"
FuLL S1ZE 1 : L . L . !

p=ra

CUT INDIVIDLAL WIRES TO: 10 |

BRN 1-3/4'
WHT 0O HNOT CUT
SBLE D0 NDT U | ——

REMOGVE 1/4° OF INSULATION FROM EACH WIRE. TWIST
EACH WIRL EMD AKD APPLY SOLDLR.

Refer to the Pictorial and install the long end of the B-wire
cable at the rear of the scan circuit board as follows
{(MOTE: Solder each wire as it is installed.):

| ) Greenwire to GRM.

{ )} Yellow wire to YEL.

{ )} Bluewire tr.-. BLUE.

[} White wire to WHT.

{ |} Orange wire to ORG,

{ } Redwire to RED.

{ ) Brown wire to BRN.

{ )} Black wire to BLK,

( ) Position the cable wires to the rear of the eight .01 uF

disc capacitors as shown. Then position the cable
forward, between sockets 1C105 and 1C106.

Install the short end of the 8-wire cable in the holes near

IC106 as follows: (MOTE: Solder each wire as it is

installed.)

{ } White wire to WHT.

[ ) Blue wire to BLUE.

{ )} Green wireto GRNM.

[ ) Yellow wire to YEL.

{ | Orange wire to ORG.

{ } Redwireto RED.

{ } Brown wire to BRN,

[ } Black wire to BLE,

{ )} Locate the indicator circuit board (#85-1210).

{ } Prepare a 3/4" length of brown hookup wire by
removing 1/4" of insulation from each end. NOTE: Be

sure to leave the 1/4" of insulation in the center, as
this wire will be used to jump over foil leads on the

Detail 3-10A back of the circuit board. |
Sfi _1,,2 % O 111 2" 3" 4:1 511 6”
| ' | 1 | | ]. L '| 1 l 1 I ] '
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INDICATOR
CIRCUIT
BOARD

FOIL SIDE

3/4* JUMPER
WIRE

Detail 3-10B

Refer to Detail 3-10B and install the 3/4"" jumper wire
in the indicated holes on the foil side of the indicator
circuit board. Solder both wire ends to the foil. Then
cut off the excess wire ends from the front side of the
board. Push the wire flat against the board.

Locate the display indicator (#411-283). Turn it so
vou can read the small numbers on the pin-side of the
indicator,

/
f
¢
7
{ “
PINT  PIN 14 N
= ‘______.-J :
DISPLAY -~ g
inpicator] - r!\."/:‘ L~1" JUMPER WIRE
,f""u o
L~
oo ¥
[:] a
] .—-'q a
- S s |[*3/4" BARE JUMPER
- & WIRE
.-/
it FRONT OF
INDICATOR
CIRCUIT BOARD
FId 12 PIN 1
Detail 3-10C

]

MNow observe the front of the indicator board, and
note that there are eight holes along one edge. Position
the display indicator so pins 1 and 14 will be installed
into the holes nearest these eight edge holes. See
Detail 3-10C.

Install the display indicator as shown and carefully
solder the pins to the foil.

{

)

Install a 3/4" bare jJumper wire near the right edge of
the indicator circuit board as shown in Detail 3-10C,
Solder the wire-ends to the foil and cut off the excess
wire lengths as close to the foil as possible.

Prepare a 1" jumper wire. Install this jumper at the
right edge of the indicator circuit board as shown.

SIDE VIEW
I'" BARKE Wl RE .
IKDICATOR
CIRCUIT
SOLDER POARD
cut
OFF

AN

SOLDER

FOIL SIDE

Detail 3-10D

Refer to Detail 3-10D for the following steps,

{

{

}

}

Remove the insulation from an 8" length of brown
wire, Then cut the bare wire into eight 1" lengths.

Turn the indicator circuit board foil-side-up as shown
in the Detail. Then place a 1" bare wire into each of
the holes in the edge of the board as shown. The ends
of the wires will extend approximately 1/4" through
the board onto the surface of the work area.

Solder each of the eight wires to the foil side of the
indicator circuit board. Then cut the excess wire
lengths from the front side of the board.

Bend these eight wires as necessary so they stand
straight up from the foil side of the circuit board.
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Refer to Detail 3-10E for the following steps.

{ } Mark each side of the circuit board 1/4" from the edge
with the eight wires as shown in Part A.

{ )} Turn the scan circuit board so the foil side is up as
shown. Note that the eight holes are near the cutout
corner of the board. Hold the indicator circuit board
so the display indicator is up, and the eight wires
previously installed are in line with the holes in the
edge of the scan circuit board.

Lower the indicator circuit board so each of the eight
wires enters its matching hole in the scan circuit
board. Press the indicator board down until it is 1/4"
above the scan board, and the boards are parallel with
each other.

%y, % O 2"

1!!
1

OF SCAN
CIRCUIT BECARD

Detail 3-10E

Carefully bend the indicator circuit board upward, as
shown, so the indicator is at a right angle to the scan
circuit board. The 1/4" mark on the indicator circuit
board should be even with the component side of the
scan circuit board as shown.

()

{ } Solder the eight wires to the scan circuit board, Then

cut off the excess wire lengths on the component side
of the scan board.

Carefully inspect both circuit boards and make sure
there are no solder bridges between foils, that all
connections are well soldered, and that all excess lead
and wire lengths are cut as close to the foil as possible.

This completes the assembly of the scan circuit board; set it
aside temporarily.

41I
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CHASSIS

PARTS LIST
The parts remaining in the original packing carton after § KEY PART PARTS DESCRIPTION PRICE
Packs #1, #2, and #3 have been removed are listed below. MNo. No. Per Kit Each
The Key numbers correspond to the numbers on the
“Chassis Parts Pictorial™ {fold-out from this page). HARDWARE
KEY PART  PARTS  DESCRIPTION PRICE | #6 Hardware
No. No. Fer Kit Each C1 2580138 - 6 6-32 x 3/16" 05
screvw
CONTROLS-CAPACITORS-TRANSFORMER-DIODE | €2 250118 7 8-32 x 1/4" black 05
! screw
A1 10119 1 10 k(2 control 55 | C3 250170 6 #86 x 1/4" sheet 05
A2 19141 1 Control-switch 1.85 metal screw
#'3 21_1 l 1 1 15 pF disc Cﬂpﬂ:itﬂr .1ﬂ ca4 250‘35? 2 3'32 b4 3!‘13" hlﬂﬂk 0B
A4 25-200 1 .68 F tantalum 50 nylon screw
capacitor Ca 25089 10 6-32 x 3/8" screw .05
A5  25-154 1 2500 uF electrolytic 135 | Cb 2623 1 6-32 nut
capacitor C6 2564-1 22 #6 |ockwasher .05
A6 54-115 1 Power transformer 425 | C7 25560 4 6-32x 1-1/8” 15
A7 5765 4 1N4002 diode .20 spacer
Other Hardware
METAL PARTS D1 260286 19 4-40 % 1/4" screw .05
D2 250-1147 2 10-32 thumbscrew A0
Bl 905771 1 Cabinet 500 | D3 250-83 4 #10 x 1/2" shest .05
B2 905781 1 Bottom plate 4,85 metal screw
B3 203-1444-1 1 Front panel 1.50 Da 252-7 5 Control nut .06
B4 204-1B65-1 1 Gimbal bracket 240 § DE 25249 2 Thumbnut .30
B5 204-1866-1 1 Gimbal mount 1.70 } D6 263-10 2 Control flat washer .05
B6 210-58 1 Bezel i 226 | D7 253-19 2 #10 flat washer .05
B7 2006421 1 Chassis 7.90 | D8 253-136 2 Nylon washer 10
B8 2086 1 Capacitor clip 0 § D8 2845 2 Control lockwasher .06
D10 258-2 2 #8 solder lug .05

HEATHKITY 35
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KEY PART PARTS DESCRIPTION PRICE KEY PART PARTS DESCRIPTION PRICE
Mo, No. Per Kit Each MNo. Mo, Per Kit _Each _
WIRE-CABLE-SLEEVING ., Switches-Knobs-Fuses (cont’d.)
F3 462-189 1 Knob with setscrew 30
340-1 1 Heavy bare wire 05/t | F3  462-302 1 Knob .36
34312 1 1-wire shielded cable Ao/ | R4 45550 1 Knob insert .10
344-2 1 _Heavy black stranded 05/t |F5 42117 1 3/4 ampere (3/4 A) 15
wire pigtail fuse
344-80 1 Small stranded black .05/t F& 421-2% 1 1-1/2 ampere slow-blow 230
wire fuse
344-92 1 Stranded red wire .05/t JF7 0 42310 1 Fuseholder assembly .60
34493 1 Stranded orange wire 05/t
344.04 1 Stranded yellow wire 05/t | MISCELLANEOUS
344-95 1 Stranded green wire 05/ft
344-96 1 Stranded blue wire .05/t 73-39 1 Foam gasket material 0t
346-2 1 Clear sleeving o5t | GT 7343 1 Plastic grommet 10
346-3 1 Large black sleeving o8/t | G2 7359 2 Rubber grommet 10
347-35 1 2-wire shielded cable Ao | G3 260-16 2 Alligator clip 10
346-19 1 Small sleeving o5/t | G4 26129 5 Mounting foot {05
89-1 1 Line corel 485 G5 401-139 1 Speaker 340
G 390-362 1 Fuse label .10
CONNECTORS-TERMINAL STRIPS- G7  390-926 1 Caution label 18
SOCKETS-PLUG GE8 39134 1 Blue and white label
G9 446-606 1 Readout window .50
E1 432120 24 Female connector (1 .10 G10 490-1 1 Alignment tool 10
extra included) G11 4905 1 Mut starter A0
EZ2 432-137 2 Push-on connector .10 171-7386 1 Alignment generator
E3 432-759 2 4-pin socket 70
E4 432760 1 4-pin plug 50 NOTES:
Es 43442 1 Phono socket A0
EE  434-231 1 Plastic phono socket 40 1.  Set aside the alignment generator parts. They will not
E7 438-4 2 Phono mug 10 be used until after the kit is assembled.
EE2 431-11 1 5-lug terminal strip .10 .
E9 43143 1 3-lug terminal strip 10 2. Refer to Page 72 for "Ftap!acament Parts and Price
Information.”
SWITCHES-KNOBS-FUSES
F1 6077 1 Spring return switch 75
F2 6078 1 Slide switch .50

STEP-BY-STEP ASSEMBLY

CHASSIS PARTS MOUNTING When hardware is called for, as in the next step, only the
screw size will be given. For instance, if 6-32 x 3/8”
Refer to Pictorial 4-1 for the following steps. hardware is called for, it means that a 6-32 x 3/8" screw,

one or more #6 lockwashers, and a 6-32 nut should be used.
The Pictorial or a Detail will show the proper number of
lockwashers used.

NOTE: Use the plastic nut starter to hold and start 6-32 and { |} Refer to Detail 4-1A and install a power plug at A on
4-40 nuts on screws. Also, when the nut starter is pressed the chassis rear apron with 6-32 x 3/8" hardware as
firmly onto #6 and #4 lockwashers, they can be started shown. Be sure the horizontal lugs are nearest the edge
with the nuts in difficult locations. of the chassis.



37
= g F I AT ELECITS Page
AR e

EDGE OF
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FOWER
PLUG

PHOKD
COCKET
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x B-32 % 38"
6-32 % 38" SCHEW

SCREW

INSIDE

N INSIDE “\C)
: 6 LOCKWASHER {:'H

6-32 NUT

i L
/@ #6 LOCKWASHER _ Detail 4-1C
©

b-32 NUT

CUl OFF AKD DISCARD

Detail 4-1A

THIS LUG
TERMINAL
STRIP
@. NS IDE 6 LOCKWASHER
. o iy D
) 6-32 KUT(g)
_ PLASTIC .
PHOKD Detail 4-1D
@n SOCKET

§-32 & Uah

SCREW

{ | Refer to Detail 4-1D and cut off the third lug from the
3-lug terminal strip. Install the terminal strip at D with
6-32 x 3/8" hardware. Position the terminal strip as
shown in the Pictorial. "\

-~

{ ) In the same manner, mount a 5-lug terminal strip at E

$8 LOCKWAS H;@\ with 6-32 x 3/8" hardware.

§-32 NUT ™

CAFACITOR
b-32 NUT CLIP

#6 LOCKWASHER

Detail 4-1B

| | Loosely mount a plastic phono socket at B with 6-32
x 3/8" hardware as shown in Detail 4-1B. Then push a
phono plug firmly into the socket to center it; then
tighten the screws. Remove the phono plug. Be sure to
position the plastic phono socket as shown in the
Pictorial.

#6 LOCKWASH @

6-32 a 1f4"
BLACK SCREW

Detail 4-1E

| | Refer to Detail 4-1C and loosely mount a phono
socket at C with 6-32 x 3/8" hardware. Push a phono

plug firmly into the socket and tighten the screws. ( ) Refer tu Detail 4-1E and mount the capacitor clipat T

Remove the phono plug. Be sure to position the
socket lugs as shown in the Pictorial.

with 6-32 x 1/4" hardware as shown. Position the clip
as shown in the Pictorial,
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10kE CONTROLJ
(§L0-11%)

ICOMTROL-SWITCH
1#19-141)

CONTROL MUT

INSIDE OF
CHASS1S

@Q'——E ONTROL NUT'—‘@

Detail 4-1F

Cut a 3-1/2" strip of foam gasket material and remove
the paper backing from it. Then press the strip into
place on the edge of the speaker cutout as shown in
Pictorial 4-1. Roll the material over the edge of the
cutout and press it firmly into place on the top and
bottom side of the cutout.

Refer to Part A of Detail 4-1F and mount the
control-switch (#18-141) at J. Position the control
lugs as shown in Pictorial 4-1,

Refer to Part B of Detail 4-1F and locate a 10 kil
control {#10-119). Tum a control nut onto the
threads until it is snug.

Mount the 10 kf! control at F with a control
lockwasher and ancther control nut, Position the
control as shown in the Pictorial.

SPRING RETURN

SWITCH
LE60-77

{1

AT REST"

POSITION

EDGE OF
FRONT APRON

A-40 x 1/4"
SCREW Detail 4-1G
Refer to Detail 4-1G and mount a spring return switch
at G with 4-40 x 1/4" screws. Position the switch so

its “'at rest” toggle position is away from the edge of
the front apron.

Similarly, install the slide switch at H with 4-40 x 1/4"
SCTEWS,

i)

6-32 x 1-1/8"
SPACER

@ #6 LOCKWASHER

Refer to Detail 4-1H and install two 6-32 x 1-1/8"
.spacers at K and M with 6-32 x 1/4" hardware as

shown. Be sure to place the lockwasher between each
spacer and the chassis,

Detail 4-1H §-32 % HI4

BLACK SCREW

Similarly, install two 6-32 x 1-1/8" spacersat L and N
with 6-32 x 3/8" black nylon screws. Be sure to place
a lockwasher between each spacer and the chassis.

CHASSIS WIRING

Refer to Pictorial 4-2 (fold-out from Page 39) for the
following steps,

NOTE: When preparing stranded wire, as in the following
step, cut each wire to the length indicated, Then remove
1/4"" of insulation from each end. Tightly twist the wire
ends and melt a small amount of solder on them to hold the
small strands together.

{ )} Prepare the following stranded wires:

8" heavy black 9" small red

9" heavy black 1-1/2" small black

9" small red 2* small black

{ ) Connect one end of an 8 heavy black wire to lug 4 of
control-switch J (S-1).

{ )} Connect one end of the 8 heavy black wire to lug 5

,of switch J (5-1).

{ } Cut three 3/4" lengths of clear sleeving.

{ } Place a 3/4" length of sleeving onto each of the heavy
black wires on control-switch J. Slide the sleeving all
the way onto the lugs as shown.

{ ) Place another 3/4" length of clear sleeving onto the

heavy black wire connected to lug b of control-switch
J.

Connect the wire coming from lug 5 of control-switch
J to lug 2 of plug A (5-1). Then slide the sleeving all
the way onto lug 2.
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{ 1} Connect the heavy black wire coming from lug 4 of
control-switch J to lug 2 of terminal strip D. Bend the
end of this wire securely around the lug as shown in
Pictorial 4-2 [NS).

Connect a 9 small red wire from lug 3 of plug A (5-1)
to lug 7 of control-switch J (S-1).

Connect a 9" small red wire from lug 6 of
control-switch J (5-1) to lug 1 of terminal strip E
(NS).

Connect a 1-1/2" small black wire from lug 2 of
switch G [S-1) to lug 6 of switch H (5-1).

Connect a 2" small black wire from lug 3 of control F
(NS} to lug 3 of switch G {NS).

EARND

4 DIODES
LHET- B

Detail 4-2A

BAMD
Refer to Detail 4-2A for the following steps. NOTE:
1N4002 diodes (#57-65) will be installed in the next four
steps. Carefully bend each diode lead to center the diode
between the indicated lugs of the terminal strip. Wrap the
leads around the lugs, cut off the excess lead lengths, and
solder the leads as directed. Be sure to position the banded
ends of all diodes as shown in the Detail,

Connect a 1MN4002 diode between lugs 3 {NS) and &
(NS} of terminal strip E.

i

Connect one lead of a 1N4002 diode to lug 5 of
terminal strip E (N5). Pass the banded diode lead
through lug 2 (NS}, to lug 1 {NS) of terminal strip E.

{1

Connect a 1N4002 diode between lugs 3 (NS) and 4
{NS) of terminal strip E.

{ )} Connect a 1N400D2 diode between lugs 4 (NS) and 2
{NS) of terminal strip E.

Prepare the following small stranded wires:

6" blue 5" black
6" blue 4" black
2" black
3/:‘ :‘/,2 % O .1 T 2!1

I.IIJ.III | _I_

CHIMP

Detail 4-2B

FEMALE
CONNECTDE
L§a32-1701

NOTE: If you plan to use a remote speaker with your
Monitor, and want both speakers to be heard at all times, do
not perform the following two steps. Instead, refer to the
steps and the Detail under “Dual Speaker Option” below. If
the next two steps are performed, the Monitor speaker will
be disabled whenever the remote speaker cable is connected
to the unit.

{ ) Refer to Detail 4-2B and install a female connector

{#432-120) on one end of a 6" blue wire. Connect the
other end of this wire to lug 1 of plastic phono socket
B (5-1). The free end will be connected later.

Connect one end of a 6 blue wire to lug 3 of plastic
phono socket B (5-1). The free end will ba connected
later,

DUAL SPEAKER OPTION

Refer to Detail 4-2B and install a female connector
(#432-120) on one end of a 6" blue wire. Connect the
other end of this wire to lug 1 of plastic phono socket
B (NS). The free end will be connected later.

()

Refer to Detail 4-2C and connect one end of a 6 blue
wire to lug 1 of phono socket B (5-2). The free end
will be connected later,

-
p—

Detail 4-2C

Connect a 2" black wire from lug 2 of plastic phono
socket B (5-1) to lug 3 of terminal strip E [NS).

Connect a 5" black wire from lug 1 of 4-pin plug A
(5-1) to lug 3 of terminal strip E (NS),

Connect a 4" black wire to lug 3 of terminal strip E
{S-5). The free end will be connectad later,

3" 4” 5" 6“
| | | A | ] |
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SCREW

Detail 4-3A

Refer to Pictorial 4-3 for the following steps.

{

{

}

}

Locate the fuse label. Write the value and type of fuse
for your kit [3/4 A, 3AG) in the blank space provided.
Peel the paper backing from the fuse label, and press it
into the lower rear of the chassis at the location
shown,

Refer to Detail 4-34 and install the power transformer
at P with 6-32 x 3/8" hardware. Position the
transformer with the leads as shown in the Pictorial.

Connect either of the green power transformer leads
to lug 5 of terminal strip E (5-3),

Connect the remaining green power transformer lead
to lug 4 of terminal strip E (S-3).

Place a 3/4" length of clear sleeving over either of the
black power transformer leads. Connect this lead to
lug 4 of power plug A [5-1}. Then slide the sleeving all
the way onto the soldered lug.

Connect the remaining black power transformer lead
to lug 1 of terminal strip D. Bend the tip of this lead
sacurely around the lug (NS).

Refer to Detail 4-3B and cut 1/2" slits in the ends of
the 2 length of black sleeving as shown.

Locate the 3/4-ampere pigtail fuse. Bend one lead 80
degrees to the body of the fuse. Then slide the fuse

3‘/‘41//2% 0 1!1 2!!

Detail 4-3B

into the large black sleeving so the bent lead fits into
the 1/2" slit. Bend the other fuse lead to fit into the
slit on the other end of the sleeving as shown.

NOTE: In the following step, you will be directed to make
“mechanically secure connections.” Do this by inserting the
leads through and wrapping them around the lug before
soldering. See the inset drawing on Pictorial 4-3.

{ ) Cut each fuse lead to 1/2". Then connect the fuse
between lugs 1 (52) and 2 (S-2) of terminal strip D.
Make the connections mechanically secure,

{ )} Place the 2500 uF electrolytic capacitor into capacitor
clip T as shown in the Pictorial. Be sure the positive
{(+] end of the capacitor is toward the power
transformer.

{ ) Connect the positive lead of the 2500 uF capacitor to
lug 1 of terminal strip E {NS). Connect the negative
lead to lug 2 of phono socket C (NS).

( ) Prepare one 9, and two 7° red stranded wires.

{ ) Install a female connector on one end of each of these
wires,

NOTE: When one of the leads at a terminal passes through
the lug and goes to some other point, as in the following
step, it will be counted as two leads for solder steps — one
entering and one leaving the connection.

{ ) Connect the end (without a connector) of the 9" red
stranded wire to lug 2 of terminal strip E (5-4).

{ )} Connect the ends {without connectors) of two 7" red
stranded wires to lug 1 of terminal strip E {5-5).

31! 4;1 511 en
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‘ CUT THE CABLE ACCORDING TO THE DIMENSIONS

BELOW. PREPARE EACH END AS SHOWN.
e J-afzn -

3 — 34
51-1,.1 i"' _.l : - }‘]F&-
mﬁ:’ﬁwmw i i

TAKING CARE HOT TO CUT THE QUTER SHIELD OF YERY
THIN WIRES, REMOVE THE QUTER INSULATION,

UHERALD THE SHEELD WITH A MAIL OR POINTED TOOL AND
TWIST THE SHIELD WIRES IMNTO OKE STRAND, REMOVE THE
INKER INSULATION. THEKW AFPLY A SMALL AMOUNT OF
SOLOER TO THE END OF THE SHIELD,

SOLDER
“--=} TWIST

APPLY ONLY ENOUGH HEAT
T MELT SOLDER,

gﬁFt ABOVE

INSTALL CONMNECTORS QM ONE END.

CRIMP
SOLDER

i

Detail 4-3C

{ ) Refer to Detail 4-3C and prepare a 3-1/2" length of
1-wire shielded cable as shown.

{ ) Slide a rubber grommet onto the shielded cable.

{ ) At the end {without connectors) of the shielded cable,
connect the center lead to lug 1 {S-1) and the shield
lead to lug 2 (5-2) of phono socket C as shown in
Pictorial 4-3.

{ | Prepare the following small stranded wires:

2" black 14" green
6-1/2" black 10" blue
B yellow 7-1/2" orange

| )} Refer to Detail 4-3D and install a female connector
(#432-120) on one end of ﬂh’D‘f the following wires:

2" black wire 8" vellow wire
6-1/2" black 14" green wire
wire

FEMALE
CONMECTOR
(#432-120)

Detail 4-3D

{ ) Cuta 1/2" length of small sleeving. Slide this sleeving
onto a 7-1/2" orange wire.

{ 1 Install female connectors on both ends of the 7-1/2"
orange wire. Then slide the small sleeving to one end
of the wire, onto the crimped shoulder of the
connector. Set this wire aside temporarily; it will be
used later.

{ } Install a female connector on both ends of a 10" blue

wire. Set this wire aside temporarily; it will be used
later.

{ ) Connect the end {without a connector) of a 2" black
wire with connector to lug 2 of switch H (NS).

{ } Place a rubber grommet in slot R as shown in Pictorial
4.3,

{ ) Pass the end {without a connector) of a 6-1/2" black
wire with connector up through grommet R and
connect it to lug 2 of switch H (S-2).

{ ) Pass the end {without a connector) of an 8" yellow
wire with connector up through grommet R and
connect it to lug 5 of switch H (3-1).

{ )} Passthe end (without a connector) of a 14" green wire
with connector up through grommet R and connect it
to lug 1 of switch H (5-1).

Tall"
“-a RowN InsuLaTion  etail 4-3E

L—Hz"-'-i. }m

Refer to Detail 4-3E for the following steps.

{ } Remove 1/2" of insulation from a brown wire. Slide
this piece of insulation onto the negative (unmarked)
lead of a .68 uF tantalum capacitor.

{ ) Cut the positive lead of the .68 yF tantalum capacitor
to 1/2*.

{ } Connect the positive lead of this capacitor to lug 4 of
switch H (S-1} and the negative lead to lug 3 of switch
G (5-2). Position the capacitor away from the other
switch lugs.
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PREPARE EACH END OF THE CABLE ACCORDING
TO THE DIMERSIONS ABOVE.

QuiER IKNER
InsaLAT oy __SHIELDING
:-:J-.'Eﬁrf T COVER

“DIMENSTON
AROVL

BEING CAREFUL WOT TO CUT THE INSULATION OF THE
{NWNER LEAD, REMOVE THE CUTER COWVER OF INSULATION
AND THE IWNER SHIELDING COVER.

IWMER

SEE LEAD
SIMERSTON
Fl.El:I'v'Fl w
SHIELD LEAD

REMOWE THE INSULATION FRO% THE EMD OF THE
INMER LEAD.

SOLODER

Y §
==

INSTALL CONMECTORS ON OME END OF BOTH CABLES.

Detail 4-3F

{ } Refer to Detail 4-3F and prepare two 5" lengths of

2-wire shielded cable as shown.

{ )} At the open end of a 5" 2-wire shielded cable, connect

the shield lead to lug 3 (5-2), the black lead to lug 2
{5-1), and the white lead to lug 1 {51} of control F.

{ ) At the open end of the remaining 5" 2-wire shielded

cable, connect the black lead to lug 2 (S-1), the white
lead to lug 2 {S-1), and the shield lead to lug 1 {5-1) of
control-switch J.

FRONT PANEL INSTALLATION

Refer to Pictorial 4-4 for the following steps.

| | Locate the front panel, the bezel, and the readout
window.

{ ) Peel the protective backing from both sides of the

readout window. NOTE: This backing may be only a
thin film on one side of the window.

{ )} Peel the narrow strips of backing paper from both

sides of the readout opening on the back side of the
front panel.

{ )} Place the front panel into the bezel exactly as shown
in Detail 4-4A, so the screw cutouts are toward the
bottom of the front panel.

{ } While firmly holding the front panel into the bezel,
press the readout window over the readout opening in
the front panel as shown. The two adhesive strips
along the sides of the opening will hold the window in
the proper position.

FQUELCH f
COMNTRAOL \“‘:‘o

READOUT
OPENING

A TN

s
- NN
N \éfﬁ N

RE&DOUT | Sy

WINDOW \

CONTROL CONTROL
KUT FLAT WASHER

ALUDID
CONTROL

PICTORIAL 4-4
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READQUT BEZEL

WINDOW

FRONT
PANEL

L’ ¥
EEADOLT SCREW
OPENING CUTOUTS

Detail 4-4A

| ] Hold the front panel firmly into the bezel; then mount
the front panel onto the Squelch control and the
Audio control shafts. Secure the front panel with a
control flat washer and a control nut on each of the
two controls.

SCAN CIRCUIT BOARD MOUNTING

Refer to Pictorial 4-b (fold-out from this page) for the
following steps.

{ ) Position the chassis assembly on your work area as
shown,

{ } Cuta mounting foot into two equal pieces, 1/4" wide
% 1/2" long. Discard one of these pieces.

{ } Remove the paper backing from the remaining 1/2
mounting foot, and press the foot in place on the
chassis (right rear} in the location shown.

Pasition the green lead from grommet R across the chassis.
Make sure all the other leads are out from under the circuit
board area.

[ } Carefully position the scan circuit board so the switch
pushbuttons pass through the slot in the front panel.
Then secure the scan circuit board to the chassis with
seven 4-40 x 1/4° screws as shown.

[ 1} Connect the green lead coming under the circuit board
to the “Option’ pin as shown.

| } Connect the black wire from grommet R to the
“BLK" pin on the scan circuit board.

{ | Connect the yellow wire from grommet R to the

[ )} Locate the 7-1/2" orange wire with connectors on
both ends. Connect the end of this wire without
sleeving to the “ORG" pin on the scan circuit board,
Fass the free end of this wire through the speaker
cutout in the circuit board and chassis; it will be
connected later.

[ ) Temporarily turn the chassis over and locate one of
the 7" red wires, with a connector, coming from lug 1
of terminal strip E. Pass this wire through the speaker
cutout.

[} Once again turn the chassis over so the scan circuit
board is on the top side. Connect the 7*' red wire just
passed through the speaker cutout to “Red” pin on
the scan circuit board as shown,

BROWHN EROWH
INSULATION e IMSULATICN

CRIMP
SOLDER

CRIMP

SOLDER 1-1ja" -1

Detail 4-5A

{ } Refer to Detail 4-6A and prepare a 15 pF disc
capacitor as follows:

1. Remove the insulation from two 1-1/4" brown
wires. Slide these pieces of insulation onto the
capacitor leads.

2. Solder female connectors to each of the
capacitor leads as shown,

{ |} Connect one of the female connectors on the
capacitor lead to the “IF” pin on the scan circuit
board. Then pass the other capacitor lead through the
circuit board and chassis as shown in the Pictorial.
This lead will be connected later.

{ } Locate the shielded cable coming from phono socket
C on the rear apron of the chassis. Press the grommet
on this lead into slot S in the chassis. Then connect
the shield lead to the “GMND" pin and the center lead
to the “ANT"™ pin on the left rear corner of the scan

"“¥EL" on the scan circuit board. circuit board.
3};&.!/-,2 % O 1!! 2” su 4;: 5“ 6!1
| i P I | I | | | | | | | | |
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IF AND AUDIO CIRCUIT BOARD
INSTALLATION

Refer to the Pictorial 46 {fﬁld-out from Page 44) for the
following steps.

)

Carefully position all of the wires from the rear panel
and the front panel as shown in Detail 4-5A. Make
sure the heavy black wires from switch J are sharply
bent toward the edge of the chassis as shown.

Locate the previously prepared 10" blue wire with
two female connectors. Plug this wire onto the
"Audio” pin on the IF circuit board. Then fold the
blue wire under the circuit board. Route this wire
toward the middle left side of the chassis as the board
is installed in the next step.

Set the IF circuit board down onto the mounting
studs, As you perform this step, the brown lead with a
connector will pass up through the hole in the board
near crystal Y201, Secure the board to the chassis
with four 4-40 % 1/4" screws. MOTE: Be sure the
heavy black wires from switch J are not caught under
the edge of the board.

Refer to the Pictorial and connect the wires to the IF circuit
board as follows:

Red wire coming from lug 2 of terminal strip E to
+12.

Brown wire near Y201 to D,

Black wire coming from lug 2 of switch H to A.

%ﬂl’;%%o .1!! 2"
Leroa. | | | I | A

White cable wire coming from control F to W,
Black cable wire coming from control F to B,
Shield lead of the cable coming from control F to 5.

Mount the audio circuit board to the chassis with 4-40
x 1/4" screws. Be sure the heavy black cables are
routed along the outside edge of the chassis.

Refer to Pictorial 4-6 and connect the wires to the audio
circuit board as follows:

{ )} Blue wire coming from the left edge of the chassis to
N

{ ) Blue wire coming from lug 1 of the plastic phono
socket on the rear apron to "Audio.”

Orange wire coming from the speaker cutout to +5.
NOTE: This wire is identified with a piece of black
sleeving over the shoulder of its connector.

7" red wire coming from lug 1 of tu_rminal strip E to
+12.

Connect the cable wires coming from control J to the audio
circuit board as follows:

{ )} Shield lead to “SHLD.” Be sure this lead does not

short to transistor Q308 or to the “+5" pin,

{ ) Black lead to “"BLK."”

{ )} White lead to “WHT."”

31! 4” 5" 6!1
I I L 1 1 i
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632 % |4
BLACK SCREW

SPEAKER INSTALLATION

Refer to Pictorial 4-7 for the following steps.

i} Turn the speaker cone down, so the solder |lugs are
positioned toward the right side of the chassis as

shown,

{ } Connect the blue wire coming from lug 3 of plastic

| Connect the black wire coming from |lug 3 of terminal
strip E to speaker lug 2 (5-1).

} Refer to Detaill 4-7A and mount the speaker on the
four 1-1/8" spacers with 6-32 x 1/4" hardware, as
shown. Be sure the #6 lockwashers are between the
spacers and the speaker frame. Position the speaker so
the solder lugs are toward the right side of the chassis.
Position the red and orange wires through the speaker
cutout in the area of the foam tape.

INSERT

phono socket B to speaker lug 1 (S-1). PICTORIAL 4-8
3/2 V % 0O 1" " .
o 2 3 1 41! 5u ks
(T | l l ! | L | L | I | I 6]
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KNOB INSTALLATION

Refer to Pictorial 4-8 for the following steps.

{ ) Locate the knob with a setscrew.

{ } Turn the Squelch control fully counterclockwise.

{ ) Place the knob with a setscrew onto the Squelch
control shaft. Position the pointer at the 7 o'clock
position as shown; then tighten the setscrew,

{ ) Place the knob insert onto the Audio control shaft,

Then turn the control fully counterclockwise until the
switch clicks to the Off position.

{ ) Lightly press the remaining knob onto the knob insart
50 the pointer is aligned with the OFF marking on the
front panel.

Detail 4-8A

' KMOB INSERT

KNOB

{ )} Refer to Detail 4-8A. Remove the knob and insert
from the audio control shaft. Then press the insert
into the knob with a nut driver or other suitable tool
until the insert is fully seated,

| ) Replace the knob onto the Audio control shaft.

POWER CABLE ASSEMBLY

AC Power Cable

Refer to Pictorial 4-8 for the following steps.

{ } Locate the AC line cord and a 4-pin socket.

S0CKET
HOUSING

PLASTIC
GROMMET

PICTORIAL 49

{ ) Tightly twist the wire ends of the line cord and apply
a small amount of solder to hold the small strands
together. Cut the bare wire ends to 1/4",

{ } Remove the small pin from the side of the socket
housing as shown in the Pictorial.

SOCKET
HOU ST MG

FLASTIC
GROMMET

Detail 4-9A

() Refer to Detail 4-9A and place a plastic grommet in
the hole in the rear of a socket housing as shown,

{ ) Pass the wire ends of the line cord through the hole in
the back of the socket housing as shown in tha
Pictorial. Then connect one line cord wire to lug 4
{S-1) and the other line cord wire to lug 2 (5-1) of the
4-pin socket. Be sure each of the line cord wires is
firmly wrapped around its socket lug before you apply
soldar.

{ ) Press the socket housing back onto the socket base so
the side pin holes are aligned with one another.

{ ) Start the small side pin into its hole in the socket: then
tap it firmly all the way down to the housing,

Set the AC power cable assembly aside temporarily.
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FUSEHOLDER
ASSEMBLY

A-FIN
SOCKET

PICTORIAL 4-10

DC Power Cable
Refer to Pictorial 4-10 for the following steps.
{ ) Locate the fuseholder assembly, the 1-1/2 ampere

slow-blow fuse, the heavy black stranded wire, and the
remaining 4-pin socket.

FUSEHILDER

by
.. ’ﬁ' .
e

SR FuseroLDER

Detail 4-10A

Refer to Detail 4-10A for the following steps.

{ ) Open the fuseholder by twisting the two halves
counterclockwise to each other,

3}/41 % 0 .1!! 2"
LJ.’J/IEJ.I.L I | I. | J_ ]

] Cut the fuse wire 6" from one end as shown. Remove
and discard the longer fuse spring if two are supplied.

I Remove 1/4' of insulation from each of the wire ends.
Then twist the wire ends tightly and apply a small
amount of solder to hold the small strands together.

} Reassemble the fuseholder assembly as shown: Place
the short spring onto the short wire; then slide this
wire into one half of the fuseholder, Install the 1-1/2
ampere slow-blow fuse into the holder and twist the
two halves together in a clockwise direction.

4-FIN
SOCKET »  HEAWY
—ﬂ&

SO0CKET
HOUSING

Detail 4-10B

I Remove the small pin from the side of the socket
housing as shown in Detail 4-10B.

} Pass the short end of the red fuseholder assembly wire
through the rear of the socket housing. Then connect
the red wire to lug 3 of the 4-pin socket (S-1).

} Locate the heavy black stranded wire. Prepare both
ends of this wire as previously described.

} Pass one end of this wire through the rear of the
socket housing and connect it to lug 1 of the 4-pin
socket (5-1).

} Press the socket housing back onto the socket base so
the side pin holes are aligned with one ancther.

3!1 41r 5” 6“
| . | . | i




= F I EATEEIT

Page 49

[ ) Start the small pin into its hole in the socket. Then tap
it firmly all the way down to the housing.

MNOTE: Two different types of DC power connectors are
supplied with this kit, push-on connectors and #8 solder
lugs. Which one wou use will depend on the type of
connection you wish to make in your car, boat, trailer, etc.

PART A PART B
CRIMP
SOLDER
l fORUP
-. AN
N // saLDER S
G R
~ #8 SOLDER
PUSH-DN CONNECTOR OB

Detail 4-10C

{ ) Study Parts A and B of Detail 4-10C to determine
which connector to use,

{ | Install push-on connectors or #8 solder lugs on the
ends of the black and red power supply wires, as
shown in the appropriate drawing.

ANTENMNA PREPARATION
Refer to Pictorial 4-11 for the following steps.

{ | Straighten the long piece of bare wire by clamping it
in a vise, or by grasping both ends with pliers, and
then pulling on it until it is straight.

{ } Place a phono plug on one end of this wire, Heat the
tip of the phono plug with the soldering iron and flow
solder into the tip as shown.

{ } Place a 2" length of small sleeving over the wire. Then
slide it all the way into the rear of the phono plug.

LOKG PIECE OF
GARE WIRE

¥ LDDF{;E

BARE
SLIDE SLEEVING INTO WIRE
FHOND PLUG
A
4
SMALL
SLEEVING RIGHT

ANGLE

#ﬁl

PICTORIAL 4-11

{ } Sharply bend the wire at right angles to the phono
plug as shown in the Pictorial.

{ } Determine, and then mark down, the center of your
range of operating frequencies: MHz.

{ } Refer to the "Antenna Chart" {fold-out from Page 48)
and locate the frequency nearest your “center
frequency.”” Carefully measure your antenna wire, and
cut it to the length specified.

{ ) Twist atiny loop into the free end of the antenna wire
to prevent possible eye injury.

{ )} Setthis antenna aside until it is called for later,

This completes the “Step-by-Step Assembly™ of your kit,
The Alignment Generator will be assembled later if you
perform the “Alignment Without Instruments.” Carefully
inspect all connections for loose or unsoldered wires or
leads. Remove any wire clippings or solder splashes. Then
proceed with the “Tests and Alignment.”™



Page 50




TESTS AND ALIGNMENT

MOTE: If you do not get the proper results in any of the
following steps, tum the power off [if it is on) and refer to
“In Case of Difficulty'” on Page 65.

Refer 1o Figure 1 (fold-out from Page 48) for front panel
control and switch information.

INITIAL TESTS

NOTE: An ohmmeter will be needed for these first few
tests. These tests have been included so you can be sure your
Monitor is wired properly before you turn it on. If you do
not have an chmmeter, disregard these steps and proceed to
“Adjustrments.

Do not plug this Monitor into a power source until you are
instructed to do so,

i} Setthe front panel controls as follows:

SOUELCH: Clockwise.

AUDIO: Clockwise until the switch clicks “on.""
Pushbuttons 0—7: O-button depressed; all others out.
MANUAL-AUTO: Auto.

{ ) Set the chmmeter on a range to read low resistances,
such as R x 10. Connect the negative lead to the
chassis.,

} Refer to Figure 2 and place the positive ohmmeter
probe on lug 3 of the power plug. This reading should
be greater than 50 £2,

{ ) Place one of the chmmeter leads on pin 2 and the
other on pin 4 of the power plug. The chmmeter
reading should be greater than 30 2.

HEATIIITY

r
& §
FOWER
s ] AC HEATh COMPARY
[
IEVAL E0FL
13 WATTS
2 4

_+ CALTIDN
(o} l 3 LIHCOMHECT LIKE COROD
HEFOHE OPEMMG

DL ——

FOWIER |
PLUG Figure 2

{ } Switch the Power switch on the AUDIO control on
and off. The chmmeter reading should go to infinity
and back to the reading of the previous steps.

p—

Remove the chmmeter leads from the power plug.

{ } Turn the AUDIO control counterclockwise to the
Power switch OFF position,

{ } Connect the AC line cord assembly to the rear of the
Maonitor.

{ ) Place the ohmmeter leads onto the prongs of the line
cord plug. You should read infinity on the meter.

{ } Remove the ohmmeter from the line cord plug.

51
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BERD AND
S0LDER TAES

Figure 3

{ )} Refer to Figure 3 and connect a 1" length of bare wire
to two alligator clips as shown. Bend this assembly
into a U-shape.

CRIMP

SOLGER

—
\8' EROWHN
WIRE
FEMALF
COKKEDTOR .
(Na32-120) Figure 4

{ )} Refer to Figure 4 and remove 1/4" of insulation from
both ends of an 8™ length of brown wire. Connect a
female connector {#432-120) to one end of this wire,
This will be referred to as the "“test lead.”

NOTE: To complete these adjustments you must have
crystals. If you still have not ordered crystals, or for
additional information, see “How to Order Crystals” on

Page 5.

Figure b

Place a small tape ““flag” on the long end of the
alignment tool as shown in Figure 5. This will aid in
counting the number of turns of the tool.

{1

Ny

g

T| Y107

Figure &

Refer to Figures 6 and 7 (fold-out from Page 57), and
install the highest frequency crystal in the Y107 pins
as shown.

()

{ 1 Install the lowest frequency crystal in the Y101 pins.

NOTE: If you have purchased other crystals, they may be
installed at this time in any of the crystal positions, Y102
through Y106. Do not install a crystal at Y100 until
instructed to do so.

ALIGNMENT

MNOTE: The remaining instructions are divided into two
sections: “Alignment Without Instruments” and " Alignrment
With Instruments.”” Choose one of the two sections and
perform only the steps in that section.

ALIGNMENT WITHOUT INSTRUMENTS

{ )} Assemble the Alignment Generator Kit (set aside

earlier). Use the instructions supplied with the kit.
Then proceed with the following steps.

IF Alignment
Refer to Figure 7 {fold-out from Page 57) for the following

steps:
3,!1 1//2 % D 111 2”
I ' T I | I. | l

MOTE: Do not plug this Monitor into a power source until
you are instructed to do so.

{ )} Setthe front panel controls as follows:

SQUELCH: Clockwise.

AUDIO: Counterclockwise to OFF,

Pushbuttons 0—=7: O-button depressed; all others out.
MANUAL-AUTO: AUTO.

WARNING: AC line voltage is present at various places (see
“High Voltage Areas,” Pictorial 4-6 on the fold-out from
Page 44) in this unit whenever the line cord is plugged in. Be
careful to avoid an electrical shock whenever this Monitor is

plugged in.

3" 4” 5” E!l
| ; | ; | | i
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{ ) Plug the AC line cord into a 120wvelt AC wall

receptacle. Do not plug in an antenna at this time.

Turn the monitor speaker-side-up.

Attach one of the alligator clips to each lead of
resistor R200 to short across the resistor,

Turn the Power switch to the ON position.

Turn the SQUELCH control and the AUDIO control
until you hear a noise in the speaker. Then turn the
AUDIO control to a comfortable listening level.

Place the short end of the alignment tool in the slug of
T202.

Adjust transformer T202 for a maximum noise from
the speaker. When a peak is obtained, turn the
alignment tool 1/2-turn clockwise. Then turn the
AUDIO control counterclockwise to its OFF position.

Remove the alligator clip jumper from R200. Final
adjustment of T202 will be made later.

Turn the Monitor speaker-side-down.

Turn the Monitor back on by turning the AUDIO
control clockwise.

Turn the SQOUELCH control until the audible sound
disappears.

Place the MANUAL-AUTO slide switch in the

MAMUAL position.

This completes the “IF Alignment.”

NOTE: When a station is being received or the Alignment
Generator is connected, the following procedure must be
followed to sequence the Monitor to another channel.

1.

2,

Push in the pushbutton that corresponds to the
received channel,

Turn the SQUELCH control counterclockwise until
the background noise disappears.

Sequence the Monitor to the desired channel by
pressing the SELECT switch.

Return the depressed pushbutton to its out position.

Advance the SQOUELCH control clockwise until the
background noise is heard. '

)

Oscillator Adjustments

Be sure the Ochannel pushbutton is in, and the
remaining pushbuttons are out.

Manually sequence the Monitor to channel 7.

Make sure the green wire is on the OPTION pin.
Connect the female connector of the brown test lead
to the GRN connector pin. Place the other end of this

wire into the TP wire connector as shown in Figure 7.

Be sure the SQUELCH control is turned so the audible
sound just disappears.

Figure B

With the alignment tool, turn the slug in coil L107
counterclockwise until the top of the slug is level with
the top of the housing, as shown in Figure 8.

While you watch the indicator light, turn the slug of
coil L107 slowly clockwise until the indicator goes
out, and then comes back on again, Stop. Then tum
the slug counterclockwise until the light just goes out.
Continue turning 1/8 wm and then remove the
alignment tool from L107.

Remove the brown test lead.

Decide whether you want the indicator to light at all
times, or only when a station transmits and is heard.
To have the indicator illuminated at all times, place
the green lead on the OPTION pin on the scan circuit
board. To have the indicator illuminated only when a
signal is received, place the green lead on the GRN pin.

Adjust coils L108 and L109 three full twms
counterclockwise. Final adjustment of these coils will
be performed later.

RF Alignment

{ } Turn the AUDIO control counterclockwise to its OFF

position,

Refer to Figure 7 (Top View) and connect the
Alignment Generator to the ANT socket on the rear of
your Monitor. Then connect the red wire to connector
pin ORG and the coaxial cable to the case of transistor
Q114. NOTE: Do not disconnect the orange wire from
the ORG pin.
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The coils in this Monitor were adjusted at the factory for a
range of operating frequencies between 146 and 164 MHz,
with a center frequency of 160.56 MHz. If your “center
frequency®’ is at this same freguency, or within the 146 and
154 MHz range, disregard the next step. The ‘“‘center
frequency™ of the crystals you have selected (including the
priority channel crystal not installed yet) can be found by
using the following example:

{

)

162.66 MHz High crystal frequency.
-155.37 MHz Subtract low crystal frequency.
2[?.13 MHz Divide result by 2.
3.59 MHz
+156.37 MHz Add low crystal frequency.
158.96 MHz
-160.5 MHz Subtract this center frequency.
£.468 MHz Amount center frequency must be
adjusted upward to be at new
center frequency of crystals
selected.

Tune the following coils to adjust vour center
frequency upward. Turn all five coils approximately
1/4-turn clockwise for each 5 MHz you want to adjust
the center frequency upward. Be sure to turn all the
coils the same amount. NOTE: For the above
example, you would turn all five coils approximately
3/8-turn clockwise.

L101 L104
L102 L105
L103

Turn the AUDIO control clockwise to its ON position.
Manually sequence the Monitor to the highest

frequency channel. Be sure that channel's pushbutton
is out and all others are in,

NOTES:

1.

Maximum quieting is indicated by minimum hiss from
the speaker. As you perform the following steps, keep
the Alignment Generator control adjusted so the
Monitor starts to quiet (hiss level starts to diminish),
but not so the Monitor is completely quiet. The
proper setting is when a slight amount of hiss and
crackling is heard, There will be no tone heard as there
iz no modulating signal.

If it is difficult to hear a null in the noise, connect an
AC voltmeter (that can read 0.5 VAC) across the
speaker terminals. {Turn up the audio to increase the
reading or turn uwp the Alignment Generator to
decrease the reading.) Adjust for maximum quieting or
minimum AC voltage across the speaker.

Coils L108 and L109 tune wvery broadly. Find the
center of the point where the noise just begins to peak
as follows:;

Using the alignment tool with the flag, turn the coil
slug clockwise until the noise begins; note the position
of the flag. Then turn the slug counterclockwise until
the noise begins again; note the position of the flag.
Then turm the slug clockwise to a point halfway
between the previously noted positions of the flag.

4.  The following adjustments are critical. Follow them
exactly.

1. { )} Adjust coils L101, L103, L1056, and L1029 for
maximum guieting.

2. { | Push in the highest frequency channel’s pushbutton
and release the lowest frequency channel's

pushbutton,

3.0 )} Manually sequence the Monitor to the lowest

frequency channel,

4, { ) Adjust coils L7102, L104, and L108 for maximum
quieting. Make sure the SQUELCH control is fully
clockwise,

{ ) Repeat steps 1 through 4 until maximum guieting is

obtained and little or no coil adjustment is needed
when going from the high to the low channel,

{ } Turn the Alignment Generator control to full
counterclockwise and the Audio control to full
clockwise, Reperform steps 1 through 4 and decrease
the Alignment Generator control, while you adjust the
coils for maximum guieting.

This completes the "RF Alignment.”

{ } Turn the AUDIO control counterclockwise to the
OFF position.

{ ) Disconnect the Alignment Generator from the
Monitor and set the Generator aside.

{ )} Connect the antenna you prepared earlier, or an
outside VHF antenna if available, to the ANT socket
on the rear of the Monitor.

{ )} Turnthe Monitor upside‘dm.

{ } Turn the AUDIO control clockwise to the ON
position,

{ ] Manually select a channel that has a lot of activity and
readjust coil T202, no more than one turn in either
direction, for the best audio from the station heard.
NOTE: If a YTVM is available, adjust coil T202 for
maximum as in “Alignment with Instruments™ on
Page 55, right column, third step.
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This completes the “*Alignment Without Instruments.”™

MNOTE: If you have selected a crystal for a priority channel,
one that will exclude all others when that station transmits,
install the crystal for that station in the following step.

[ ) Install the priority channel crystal in crystal pins
¥100. This station will now be heard every time it
transmits, unless the “0” pushbutton is depressed to
exclude that channel.

{ | Disconnect the Alignment Generator from the ANT
socket and set it aside.

{ } Disconnect the AC line cord.

This completes the “Tests and Adjustments.” Proceed with
the “Final Assembly."

ALIGNMENT WITH INSTRUMENTS

NOTE: In order to perform the following alignment steps,
you should have these test instruments: An 11-megohm
VWTVM, or equivalent; an FM signal generator capable of
covering the desired frequencies to be monitored, 10.7 MHz
and modulated by a 5 kHz FM signal; and an AC VTVM.

IF Alignment

Refer to Figure 7 (fold-out from Page 57) for the following
steps.

NOTE: Do not plug this Monitor into a power source until
you are instructed to do so.

{ 1 Set the front panel controls as follows:

SQUELCH: Clockwise.

AUDIO: Counterclockwise to OFF.

Pushbuttons 0—7: O-button depressed; all others out.
MANUAL-AUTO: AUTO,

WARNING: AC line voltage is present at various places {see
“High Voltage Areas,” Pictorial 4-6 on the fold-out from
Page 44) in this unit whenever the line cord is plugged in. Be
careful to avoid an electrical shock whenever this Monitor is
plugged in.

Lt

{ } Plug the AC line cord into a 120wolt AC wall
receptacle. Do not plug in an antenna at this time.

[ | Connect the alligator clip jumper to each lead of
resistor R200 as shown in Figure 7.

{ '} Turn the Power switch to the ON position.

{ ) Setthe controls to the following positions:

Squelch control: Fully clockwise.
Audio control: To a comfortable listening level.

{ 1 Adjust transformer T202 for maximum noise from the
speaker, |If measured, the DC voltage at pin 1 of 1C202
should read half the indicated voltage on pin 13 of

1c202,

{ | Turn the AUDIO control counterclockwise to its OFF
pasition.

{ |} Remove the alligator test clip assembly from resistor
R200.

{ | Turn the Monitor back on by turmning the AUDIO
control clockwise,

This completes the “IF Alignment.”’

Oscillator Alignment
{ )} Adjust the slug in coil L107 so it is level with the top
of the coil form.

{ )} Connect the leads of an 11-megohm input VTVM, or
equivalent, to chassis ground and to connector pin TP
near coil L108,

{ } Place the MANUAL-AUTO switch to MANUAL; then
sequence the Monitor to the channel having the
highest frequency crystal. Be sure the pushbutton for
that channel is out.

{ } Adjust coil L107 clockwise until a peak voltage is seen
on the YTVM. Continue turning the slug until the
voltage drops to  zero. Now turn the slug
counterclockwise until a voltage just reappears on the
VTWVM, Stop at this point; it will not be necessary to
make this adjustment again, unless another crystal is
installed in the Monitor whose frequency is higher
than the highest channel crystal.

This completes the Oscillator Alignment.

RF Alignment v

{ 1} Connect the leads of an FM signal generator to the
antenna of the Monitor. Set the output frequency of
the signal generator to the frequency of the highest
crystal in the Monitor. Turn the unmodulated output
of the signal generator to zero.

MOTE: As yvou proceed with the following steps, frequently
check the output frequency of your signal generator.
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{ } Connect the leads of an AC VTVM to the lugs of the
speaker. )

{ | Adjust the Audio control for 1.5 volts on the AC
VTVM.

{ ] Turn the signal generator output up to produce a
minimum of noise, or a minimum voltage level at the
Monitor output.

{ ) Adjust coils L108 and L109 for a minimum reading on
the AC VTVM (minimum noise).

{ ) Adjust coils L1071, L103, and L105 for a minimum
reading on the AC VTVM. NOTE: If the adjustment
on coil L1056 is very broad, first detune L1032 slightly
and tune coil L1085 for a minimum reading. Then
retune coil L103 for a minimum reading.

{ ) Set the signal generator to the frequency of the lowest
crystal installed in the Monitor. The output level
should remain at .5 to 1 microvolt.

{ )} Seguence the Monitor to the channel with the lowest
frequency crystal.

{ } Adjust coils L102 and L104 for a minimum reading on
the AC VTVM.

{ ) Adjust coil L1017 {no more than 1/4 turn in either
direction) for a minimum reading of the AC VTVM.

CAUTION
LABEL

ELUE AND WHITE

#6214
SHEET METAL
SCREW

{ )} Once again, sequence the Monitor to  the
highest-frequency channel. Tune the signal generator
to that frequency.

{ )} Adjustcoils L103 and L10& for a minimum reading on
the AC VTVM.

{ )} Alternately repeat the low and then the high
frequency adjustments until the AC VTVM readings
are the same.

This completes the “Alignment with Instruments.”

NOTE: If you have selected a crystal for a priority channel,
one that will exclude all others when that station transmits,
install the crystal for that station in the following step.

{ ) Install the pricrity channel crystal in crystal pins
¥100. This station will now be heard every time it
transmits, unless the 0" pushbutton is depressed to
exclude that channel.

{ } Disconnect the antenna from the ANT socket and set
it aside,

{ | Disconnect the AC line cord.

This completes the ‘“Tests and Alignment.” Proceed with the
“Final Assembly."”

PICTORIAL 5-1
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FINAL ASSEMBLY

BOTTOM
? PLATE
> ;
6-32 % 3/16" B ||

Refer to Pictorial b-1 for the following steps.

{)

{}

Refer to Detail 5-1A and slide the bottom plate into
the cabinet. Be sure the speaker louvers are toward the
left rear as shown. Loosely secure the bottom plate to
the cabinet with six 6-32 x 3/16"" screws,

Slide the Monitor into the cabinet. Then secure the

cabinet to the chassis with six #6 x 1/4" sheet metal
screws as shown in the Pictorial.

Tighten the six bottom plate screws,

HEATHXITY

Detail 5-1A

{ } Remove the paper backing from the blue and white

identification label. Then press the label onto the rear
of the chassis in the location shown. NOTE: The
Model Number and Production Series Number of your
kit are shown on this label. Refer to these numbers in
any communications with the Heath Company.

]
Remove the paper backing from the CAUTION label.

Then press the label onto the underside of the bottom
plate near the power socket, as shown.
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GIMEAL
BRACKET

Detail 5-2A

Refer to Pictorial 5-2 for the following steps.

{ )} Refer to Detail 5-2A and turn the gimbal bracket
upside down as shown. Then remove the paper
backing from each of the feet and press them into
place on the underside of the bracket as shown. Be
sure to keep at least 1/4" distance between the sides
of the feet and the screw holes.

{ | Place large nylon washers onto the cabinet studs.

{ } Startathumbnut onto each of the cabinet studs,

MOTE: If your YHF Scanning Monitor is to be used only in
your home, complete the following step. If the Monitor will
be installed in vour car or boat, disregard the following step.

{ | Place the Monitor onto the gimbal bracket as shown,
from the rear forward into the bracket slots,

{ 1 Place the Monitor and gimbal bracket onto the desk or
table; then tilt it to the desired position and tighten
the thumbnuts,

Two sets of instructions follow: “Home Installation™ and
““Jehicle Installation.” Use the instructions that will apply
to you. If you intend to use your Monitor both in a vehicle
and in your home (or office), perform the "“"Home
Installation’ steps first. Then disconnect the AC line cord
and antenna, and remove the Monitor from the gimbal
bracket, before you start the "Vehicle Installation” steps.

HOME INSTALLATION

{ )} Plug the AC line cord into the power socket on the

{ )} Prepare an antenna for your VHF Scanning Monitor in

rear panel, one of the following three ways:
3"{‘ ']/2 ‘I/Q 0 1" N 311 4" 5" 6"
| P T I L |. ] l 1 I L 1 ] !. ] ,
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1. Use the wire antenna you built earlier.

2. Refer to Pictorial 5-3 and construct a simple
ground-plane antenna as shown, Cut each of the
elements to correspond 1o the desired frequency
isee the “Antenna Chart™ on fold-out from Page
43). NOTE: Parts are not supplied in the kit for
this assembly.

3.  Purchase one of the several types of commercial
antennas that are available for use with your
Monitor. If you purchase one of these antennas,
follow the manufacturer’s recommendations
when you.install it.

{ )} Plug the antenna lead {or the wire antenna) into the
ANT socket on the rear of your Monitor.

This completes the “Home Installation.” If you intend to
install a remote speaker, refer to the step-by-step
instructions. Otherwise, proceed to “Operation” on Page 63.

PICTORIAL 5-3

T ———— RADIALS CUT

TYPE 50-23%
SOCKET

500
SN SHIELDED
CABLE

SHIELD

PHONG PLUG

REMOTE SPEAKER

d-0HM
REMOTE
SPEAKER

TWIN-WIRE ik
LAMP CORD ;
— Q—‘Dyg';’:
SHOULDER -

PICTORIAL 54

Refer to Pictorial 5-4 for the following steps.

If you wish to install a speaker at some distance from the
usual Monitor location, obtain the necessary parts from a
local electronic supply store. You will need a 4-chm speaker
and the necessary length of 2-conductor wire (standard
twin-wire lamp cord will do), You may use either the second
phono plug supplied with your kit or, if necessary, purchase
another phono plug. Use twin-wire lamp cord for the
following steps.

{ | Prepare one end of the lamp cord by removing 1/4" of
insulation from each of the wires, Twist the wire ends
tightly. Then apply a small amount of solder to each
wire end to hold the small strands together,

{ | Connect each of the prepared wires to one of the
speaker lugs as shown. Solder both wires to the lugs.

| S hemmre 3/4" of insulation from the other end of tha
twin-wire lamp cord. Twist the wire ends and apply a
small amount of solder to hold the small strands
together.

{ } Push one wire end into the phono socket. Hold the
soldering iron to the tip of the phono plug and flow a
small amount of solder into the opening in the tip.

{ } Wrap the remaining wire end around the shoulder of
the phono plug and solder it in place,

{ } Place the remote speaker in the desired location and
run the speaker wires to the Monitor. Plug the phono
plug into the SPKR socket on the rear panel.

This completes the installation of the remote speaker.
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VEHICLE INSTALLATION
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k
RED TO /
+13, B-WOLT DL FOWLR

SOUREL LABLE PICTORIAL 55

NOTE: The DC power source for this VHF Scanning
Monitor must be a negative-grounded 13.8-volt system.

Before you install the Monitor in your vehicle, check your
state and local government regulations on the use of this
Monitor to monitor official frequencies,

Refer to Pictorial 5-5 for the following steps.

| )} Select a suitable location for this unit in your vehicle

(for instance, under the instrument panel). Then F10 %142 Qﬁr
locate a positive 13.8-wolt source, such as a terminal SHEET

post on the rear of the ignition switch or a lug in the :‘ég?; M AL .El

vehicle fuseholder assembly. MOUKT é é

{ )} Connect the red lead of the DC socket assembly to the
13.8volt source,

{ ) Connect the ground (black) lead of the DC socket Detail 5-5A
assembly to a suitable location on the chassis of the

vehicle,
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{ } Refer to Detail 5-5A and position the gimbal mount in
the location chosen. Mark the locations of the four

mounting holes to be drilled in the panel,

{ } Drill four 5/32" holes for the gimbal mount.

{ 1 Position the gimbal mount on the vehicle so the rolled
edge is toward the front of the vehicle as shown in the

Pictorial.

{ } Install the gimbal-mount with four #10 x 1/2" sheet

metal screws.

{ | Refer to Detail 5-58 and place the gimbal bracket into
the gimbal mount with the slots in the bracket on the
same side as the rolled edge of the mount, You will
have to tilt the gimbal bracket slightly because of the
feet on the bracket.

{ } Secure the gimbal bracket to the gimbal mount with
two #10 flat washers and two 10-32 thumbscrews as

shown,

MOTE: Before installing the Monitor in your vehicle, you
may wish to purchase a suitable commercial antenna, or to
install a “splitter'” (two-set coupler) in your existing antenna
lead. Follow the instructions for antenna installation on
your vehicle supplied by the manufacturer. If you have an
antenna that is imbedded in your windshield, you should use
a separate antenna with the WHF Scanning Monitor for best
results.

{ 1 Plug the antenna lead into the ANT socket on the rear
panel,

[} Plug the DC power cable assembly into the power
socket on the rear panel,

ROLLED
EDGE

GIMBAL
WMOUNT

FRONT
- aF =

VEHICLE

10-32
THUME S CREY

GlmB AL
BRACKET

Detail 5-5B

{ } Place the cabinet studs into the gimbal bracket slots,
Pull the Monitor toward you slightly; then tighten the
thumbnuts securely. Be sure the large nylon washers
are between the cabinet and the gimbal bracket,

This completes the “Vehicle
“Operation” on Page 63,

Installation.”” Proceed to
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OPERATION

Refer to Figure 1 (fold-out from Page 48) for a brief
description of how to operate each of the controls.

AUTOMATIC SCAN

Learn the automatic operation of your VHF Scanning
Monitor by performing the following steps. After you get
familiar with the Monitor, you will be able to change the
sequence of these steps to suit your individual needs.

NOTE: Perform the following steps while no station signal is
being received.

1. Place the MANUAL/AUTO switch in the AUTO
position,

2. Be sure all of the PUSHBUTTONS are in the out
position.

3.  Set the SQUELCH control fully clockwise.

4,  Set the AUDIO control for a comfortable listening
level.

5.  Adjust the SOUELCH control counterclockwise until
the audible sound just disappears. The front panel
controls are now adjusted and Monitor is ready for
normal operation.

The Display Indicator will show the channel numbers. If you

connected the green wire to the “OPTION” pin (in the
“Adjustments” Page 52), the Indicator will show the

HEATEIREITE

number of each channel as it is scanned. If you connected
this green wire to the “GRN" pin, the Indicator will show
only the number of a station that is transmitting. NOTE: If
the Display Indicator seems to be erratic in its scan, turn the
SOUELCH control slightly more counterclockwise.

The Monitor will continue to sweep all the frequencies for
which you have crystals. It will automatically stop on any
one of them as soon as it receives a signal. The Monitor will
remain locked on that signal as it is being received. As soon
as the signal stops, and after a slight delay, the Monitor will
again begin to scan all the available frequencies. The delay is
5o replies on the same frequency may be heard.

If the Monitor receives a signal on Channel O (the priority
channel} at any time, it will immediately lock onto that
signal until the transmission stops. The scan circuit will then
return to a normal search operation. If the priority signal
overrides a regular channel, the scan circuit will return to
that channel, pause, and then resume scanning from that
point.

If, while you are listening to a signal, you wish to hold that
channel for a period of time, place the MANUAL/AUTO
switch in the MANUAL (up) position. The Manitor is then
locked onto that channgl until the switch is returned to the
AUTO position, It will only change stations when a priority
signal is detected or when the Monitor is manually
sequenced from the chosen channel. The Monitor must be
squelched when manually sequencing. If a station has halted
scan sequencing, it must be locked out with its associated
pushbutton before you resume manual selection.
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If you wish to pass over any specific channel at any time,
you can “lock it out” by depressing the appropriate
pushbutton, The scan circuit will then pass over the “locked
out’ frequency until the pushbutton is released.

MANUAL MODE

To operate your VHF Scanning Monitor in the Manual
mode, place the MANUAL/AUTO switch in the MANUAL
position. Then set the remaining controls as described in
steps 2 through 5 under **Automatic Scan.”™

To select a specific channel, operate the spring-loaded
SELECT switch until you have sequenced the Monitor 1o
the desired channel. Note that occasionally a channel may
be skipped. Be sure the unit is properly squelched.

If a priority signal {Channel 0) overrides the
manually-selected  channel, the scan circuit  will
automatically return to the manually-selected channel when
the priority signal is ended. The circuit will remain locked to
that channel until the Monitor is again manuaily sequenced
to another channel. You can “lock out' any channel by
depressing the pushbutton for that channel.
To return to automatic scanning, place the
MAMNUAL/AUTO switch in the AUTO position.



IN CASE OF DIFFICULTY

Begin your search for any trouble that occurs after assembly
by carefully following the steps listed below in the "Visual
Tests.” After the *Visual Tests' are completed, refer to the
Troubleshooting Chart.

NOTE: Refer to the Circuit Board X-Ray Views on Page 77
for the physical location of parts on the circuit board.

VISUAL TESTS

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

2.  About 90% of the kits that are returned to the Heath
Company for repair do not function properly due to
poor connections and soldering. Therefore, many
troubles can be eliminated by reheating all
connections to make sure that they are soldered as
described in the “Soldering” section of the “Kit
Builders Guide.” Be sure there are no solder bridges.

3. Check to be sure that all transistors and diodes are in
their proper locations. Make sure each lead is
connected to the proper point.

4. Check that each of the |C's are properly installed in
their sockets, and the pins are not bent out or under
the IC. Also be sure the IC's are installed in their
correct positions.

5. Check the values of the parts. Be sure in each step that
the proper part has been wired into the circuit, as
shown in the Pictorial diagrams. It would be easy, for
example, to install a 22 k&2 (red-red-orange) resistor
where a 3300 £ (orange-crangered) resistor should
have been installed.

HEATHEIT®

6., Check for bits of solder, wire ends, or other foreign
matter which may be lodged in the wiring.

7. Look between esach circuit board and the chassis to be
sure all leads have been cut off,

8. A review of the “Circuit Description” may also help
you determine where the trouble is.

If the trouble is still not located after the “Visual Tests' are
completed, and a voltmeter js available, check voltage
readings against those shown on the Schematic Diagram
(foldout from Page 85). Read the “Precautions for
Troubleshooting” before making any measurements. NOTE:
All voltage readings were taken with a high impedance
voltmeter. Voltages may vary as much as 220%.

MOTE: In an extreme case where you are unable to resolve a
difficulty, refer to the “'Service” section of the "Kit Builders
Guide" and to the “Factory Repair Service" information on
Page 72 of this Manual. Your Warranty is located inside the
front cover of the Manual.

PRECAUTIONS FOR TROUBLESHOOTING

1. Be cautious when testing IC and transistor circuits.
Although they have almost unlimited life when used
properly, they are much more vulnerable to damage
from excessive voltage or current than tubes.

2.  Be sure you do ot short any terminals to ground
when making voltage measurements. If the probe
should slip, for example, and short across components
or voltage sources, it is very likely to cause damage to
one or more 1C's, transistors, or diodes,

65
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TROUBLESHOOTING CHARTS

The following chart lists the “Condition” and the “Possible
Cause’” of a large number of malfunctions. If a particular
part or parts are mentioned (transistor Q111, for example,
or resistor R206) as a possible cause, check these parts to see
if they are incorrectly wired or installed incorrectly. Also

check to see if an improper part was installed at that
location. It is also possible, on rare occasions, for a part to
be faulty, NOTE: If an IC is suggested as a problem area,
additional charts are listed on Pages G8 through 71 to enable
you to thoroughly check the scan circuit 1C's,

CONDITION

POSSIBLE CAUSE

Mo sound, no visible
sign of operation.

1. Fuse F1 if you are using
120 VAC.
Fuse in 12 VDC supply.
Power plug or socket; check
for wiring errors.
4, Power switch 5-1; check

for wiring errors.
LR Speaker or speaker jack.

w N

MNo sound, Display Indicator
appears 1o scan properly.

1.  Awudio and squelch (shielded)
cables incorrectly connected.

2. Squelch control incorractly
wired,

3. External SPKR jack in-
correctly wired.

4, Spare phono plug left
plugged into SPKR jack.

5.  No B+ voltage to audio
circuit board. Check "+12"
pin {red lead) with

touch pin 14 of 1IC202,

VTVM.
Mo hum from audio amplifier, 1. Faulty connection or
(NOTE: Lift the white wire component on audio
from the audio circuit circuit board.
board connector. Then touch
the WHT pin on the circuit
board with a screwdriver
blade. If you hear a loud
hum, the audio amplifier
section is OK.)
Mo hum heard when you 1. 1C202.

2. Transistor Q201.

Mo hum when you touch
pin 4 of 1C202.

1. 1C202 incorrectly installed.
2.  Solder bridge on foil
leads to 1C202,
3. Incorrect IC installed
at 1C202.
4, Defective. 1C202.
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CONDITION POSSIBLE CAUSE

Audible distortion.

b

Crystal defective.
Crystal filter misaligned.
3. Defective quadrature coil.

o

No hum when you touch 1. 1C201 incorrectly installed.
pin 4 of 1C201. 2. Incorrect |C installed at
1C201.
3.  Solder bridged on foil
leads to 1C201.

4, Defective 1C201.

Low Sensitivity. 1. Incorrect voltages at
S {source) leads of Q101,
0102, or Q103; check
each for correct installation.
2. RF coils L101-L105 inter-
changed, incorrectly in-
stalled, or misaligned.

Crystal oscillator not 1. Defactive crystal,
working {less than 1 VDC 2. B-wire cable incorrectly
on scan circuit board TP, installed.

Correct pushbutton out).

L

L107 and L1089 interchanged.

4, Diode associated with
selected channel.

5. Solder bridge in circuit.

6. 1C105,

7. Pushbutton switch,

Monitor does not scan 1. SQUELCH control not
automatically. properly set.
2. Incorrect voltage at pin A

on IF circuit board {+2 VDC
or greater on collector of
transistor Q206).

Mo +6 VDC at ORG wire 1. Jumper wire on audio circuit
connection on scan cir- board in wrong place or

cuit beard. missing.

Regulator transistor Q308,
Regulator diode D303.

IC's incorrectly installed.
Transistors Q108, Q109, Q110,
or Q111.

Solder bridges across scan
circuit 1C's.

RS

-
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CONDITION

POSSIBLE CAUSE

One or more Display Indicator
segments not lighting.

{Check by manually scan-

ning through all channels.)

Less than +4 VDC at 1C106
pin 16.

Defective Display Indicator.
This can be determined by, one
at a time, grounding each
jumper wire between the
indicator circuit board and
the scan circuit board except
the power source, Each
segment should light as its
jumper is grounded.,

Open foil leads or solder
bridges at 1C's on

scan circuit board.

Unit scans but will not
lock on transmitting
station.

Associated crystal pushbutton
is ﬂ (locking out reception),
Interchanged black and
yellow wires on scan circuit
board.

Incorrect wiring to Manual/
Auto switch.

Transistor Q111.

Defective crystal.

SCAN CIRCUIT IC CHARTS

The following charts show the correct readings on each IC
pin under certain conditions. To properly use the charts,
some preliminary instructions are necessary:

1.

Place the green wire on the scan circuit board
OPTION pin,

Place the fernale end of the brown test wire on
the scan circuit board GRN pin.

Place the MANUAL/AUTO switch in the
MANUAL position,

Manually scan to the desired channel, O through
7.

Check the pins on the IC with the end of the
tizst wire. The key for the chart is as follows:

0= a segment or segments of the
indicator are illuminated.

6= any illuminated segment or segments
of the Display Indicator will go out.

)= a
Display
when the
activated.

segment or segments of the
Indicator are illuminated
MANUAL switch is

MOTE: If you do not obtain the correct indication in any of
the following tests, proceed as follows:

1.

Apply the “Visual Tests” to the |C where you
get the incorrect indication.

Also apply the “Visual Tests™ at the other end
{or ends) of any foil that connects 1o that IC.

If you have an electronic background, locate the
point on the Schematic where you get the wrong
indication. Then read the “Circuit Description™
and apply appropriate troubleshooting tech-
nigques in that area.
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If you use a VTVM to measure the voltages at these When the tests are completed, disconnect the brown test
integrated circuit pins, the voltage values will be as follows:  wire from the GRN pin.

0= 0volts DC. MOTE: In the DO NOT CHECK" areas on these charts, no
5= +5 volts DC. significant readings will be obtained.
1C101
i Ic PIN
1 . 2|3 4|58 r. B9 w! 11|12 13|14 | 15 | 186
E oo o|s|ololo|o|olo|o]o ®
1 ol ofols n. u al o0 ofs u- @
2 alalo s o f|ojo|s|0o|{o|a|0]|®
3 E B0 a5 | 0|0 ﬂ.\ [sjo]o|s 0 .IEJ
4 E_hn bl |5 |0 clolololololol|®
5 E o o|lo|s|o]la|lojo 0o|e|5]0|®
i _Tﬂ a5 |a ﬁ_. u"5 p|ofofoe .tEl
7 ¢|oia 510 |0 0 5 D | D |5 |
1c102
Eby IC PIN

—na0 —]
¥ b 3 0 5 5 - 3 0 H a L ]
HOT=
f q ] 5 5 5 1] 5 5 1 5 5 5
CHECK
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1IC103
(;H.'url-l
sy IC PIN
1 ? R g | 9 e 12|13 | 15| b
0 5 § b i ] 5 ] 3 i 3 5
I | 5 5|8 Do s o s 058 |
2| s |55 | 0|0 s ol s (o5 |3
3| s |5 5|00 5 015 | 0|5 3
als|s|s|ofa s 055 |a]s| s E
- =
5§15 s |8 p| 0@ 5 s|s a5 51"
b [ ] 5 n,n 5 5 510 3 5 1 =
. : . =
1 5 5 s (0 i 5 5 [ & 0|3 5
| ! . - B
=
1C104
CHAN
NEL | Ic PIk
112 3] a | s g v w1z 13 4|15 16
0 ls o fs | 0|53 0| 5 o |5 05 |5
1 (s |0]|s|0o 5 o % |al|s|s|afs
7l s | 0|50 5 L T I T -
3 5 i H 0 ] 5 ] i 5 5 1] 5
& s of 5] 0|0 0 5 0| 5] o5 |6
s | 5|0 5|0 |0 0| s ol 5| A oDl s
6l s|lo|s| o]0 s |oflols o] s|s
rls5 oS50 |oD 5| wf o5 |5)90(s
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IC105

e I PIN

— 0o
a!s | ojo ofs5 ofs|s |
[ —— I-.! '[
s o5 s |aofls|ols|s

CHECK

1C106
it ICPIN
vl 2 s la s e s e e ufzfsfa]s]e
¢ | 00D U L
L {a ] ol 5|0
2|50 plo|ao _
3| s|a o fs|o '
e oo f 00—
4| o5 ol oo
NOT -NOT
5o s vls|o
~CHECK o CHECK
L T noloj|ao |
L I - a|s5|Q
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B g r i ATEIRITS

FACTORY REPAIR SERVICE

You can return your completed kit to the Heath Company
Service Department to have it repaired for a minimum
service fee, (Kits that have been modified will not be
accepted for repair.) Or, if you wish, you can deliver your
kit t0 a nearby Heathkit Electronic Center. These centers are
listed in your Heathkit catalog.

To be eligible for replacement parts under the terms of the
warranty, egquipment returned for factory repair service, or
delivered to a Heathkit Electronic Center, must be
accompanied by the invoice or the sales slip, or a copy of
gither. If you send the original invoice or sales slip, it will be
returmed to you,

If it is not convenient to deliver your kit to a Heathkit
Electronic Center, please ship it to the factory at Benton
Harbor, Michigan and observe the following shipping
instructions:

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.

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
directly to the unit before packaging, so that we do not
overlook this important information. Send the second copy
of the letter by separate mail to Heath Company, Attention:
Service Department, Benton Harbor, Michigan 49022,

Check the equipment to see that all parts and screws are in
place. Then, wrap the equipment in heavy paper. Place the
equipment in a strong carton, and put at least THREE
IMCHES of resilient packing material (shredded paper,
excelsior, etc.) 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
Service, or insured parcel post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022

REPLACEMENT PARTS AND PRICE INFORMATION

To order Replacement Parts: Use the Parts Order Form
furnished with this kit. If one is not available, see
"Replacement Parts” in the “Kit Builders Guide.”’

The prices in the Parts Lists apply only on purchases from
the Heath Company where shipment is to a US.A.

destination. Add 10% {minimum 25 cents} to the price when
ordering from a Heathkit Electronic Center to cover local
sales tax, postage, and handling. Qutside the U.5.A,, parts
and service are available from your local Heathkit source and
will reflect additional transportation, taxes, duties, and rates
of exchange.



SPECIFICATIONS

Frequency Range . . . . . . . . . « « & &« o o 4w 0 4 s
Scanming Ramge . . . . . . . . .« - 4 4 e s e e e e
Sensitivity . . . . . . b h e e e e e e e e e e e e
Usable Sensitivity . . . . . .« « &« & v o 0 0 e . s
Adjacent Channel Rejection . . . . . . . ... ... ..
Intermediate Frequeney (IF} . . . . . . . . . .. ...

IF Rejection

Image Rejection

....................

Audio Output

Golid-State Devices . . . . . . . . v v 4« e o b b4 s
ReadoutDevice . . . . . . . ¢ « « + 4« & o v v w v v s
Power Requirements

Alternating Current . . . . . . . « -« v . 0. . -

Direct Current

Overall Dimensions . . . . . « « « « v & & & ¢« 4« & REPR

MetWeight . . . . . . . . . . . .

146 to 174 MHz.

Any 9 MHz segment of frequency range.
Less than 1 gV for 20 dB of quisting.
Less than 0.5 uV.

—40 dB {+30 kHz spacing).

10.7 MHz, crystal filter,

Greater than —80 dB.

Greater than —40 dB.

+7.5 kHz maximum.

50 ohms.

Approximately 17 channels per second.
2 watts into a 4-ohm load, with less than 10% distortion.
30 transistors,

8 integrated circuits,

17 diodes.

30154, 7-segment indicator tube.

120 volts, 50/60 Hz; 13 watts.

13.8 volts.

Squelched .275 amperes.

Unsquelched with full audio, 0.8 amperes.
8-1/4"" wide x 3" high x 9-3/4" deep.

5-1/2 lbs.

The Heath Company reserves the right to discontinue
instruments and to change specifications at any time

HEATHEIT®

without incurring any obligation to incorporate new features
in instruments previously sold.
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CIRCUIT DESCRIPTION

Refer to the “Schematic Diagram™ (fold-out from Page 85)
and to the "Block Diagram™ (fold-out from Page 74) while
reading this Circuit Description, The Part numbers on the
Schematic are arranged in the following groups to help you
locate specific parts on the Schematic, chassis, and circuit
boards:

0-99 Parts mounted on the chassis.
100-199  Parts mounted on the scan circuit board.
200-299  Parts mounted on the |F circuit board,
300-399  Parts mounted on the audio circuit board.
RF CIRCUIT

RF amplifier field-effect transistors (FET’s) Q101 and Q102
amplify the incoming signal at the received frequency. Coils
L101 through L1056 are in tank circuits, tuned to the
incoming signals.

The output from transistor Q102 is coupled to gate G, of
mixer transistor Q103. Gate G, receives a signal from the
crystal oscillator circuit that is 10.7 MHz lower in frequency
than the incoming signal. The 10.7 MHz IF output of
transistor 0103 is capacitively coupled through capacitor C3
to the input of the IF circuit.

IF CIRCUIT

The signal from the RF amplifier circuit is coupled through
monolithic crystal filters Y201 and Y202. These filters and
their matching coils, L201 and T201, help shape the filter
bandpass, eliminating frequencies other than the 10.7 MHz
IF.

After amplification through integrated circuit (IC) 201, the
signal is again filtered by ceramic filter Y203. Here the IF
signal bandpass is shaped to give more attenuation to
out-of-band signals.

From Y203 the signal is coupled through limiting amplifier
IC202. In addition to amplifying the IF signal, IC202 is also
the demodulator, or quadrature detector. Coil T202 is part
of the associated circuit of 1C202 and forms a phase shift
network for the quadrature detector.

The output at pin 1 of 10202 is routed into two paths. One
path capacitively couples the audio signal to the base of
preamplifier-squelch gate transistor 0201,

HEATHEIT?Y

The second path of the amplified IF signal is routed through
the squelch circuit. The purpose of this circuit is to cut off
the receiver output when no signal is coming through the
units circuits. After passing through Squelch control R2, the
noise is amplified by transistors 0202 and 0203, rectified in
a voltage doubler circuit, and then filtered. The resultant DC
voltage is then amplified by transistor Q204, filtered, and
then coupled to transistor Q205.

In Q205 the signal is once again amplified and inverted. The
output of transistor Q205 operates transistor gate Q206,
which in turn operates audio squelch-gate transistor Q201
Also, the output from transistor Q205 acts as a switch for
the scanning circuits.

SCAN CIRCUITS

The squelch gate signal from transistor Q205 is coupled to
the base of transistor 111, This transistor acts as a control
switch, starting and stopping the action of scan oscillator
transistors Q108 and Q109. A delay is generated in the
circuitry of transistor Q110. When a received signal stops, a
delay of approximately 4 seconds duration begins. After this
delay time, scan oscillator transistors Q108 and Q109 start
to search for other signals being transmitted.

When a signal has the Monitor locked on any channel other
than priority Channel *'0,"" the priority oscillator will cause a
pulsing noise in the audio signal. This occurs when the
priority channel is being scanned for the presence of a signal.

Priority Oscillator Operation

When integrated circuit 1C101 has stopped counting and is
locked on a channel, the priority oscillator, consisting of
transistors Q106 and Q107, will pulse an input of each gate
in 1C102 and 1C103 to ground, This causes the outputs of
three input nand gates to go ““low.” 1C104 then inverts these
signals to a “high** {Logic 1) and couples these signals to the
inputs of 1C105 and IC106. When all their inputs are “high,"
{Logic 1), an indication of “0* will be presented by decoder
drivers 1IC105 and IC106.
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This sequence occurs approximately every 4 seconds, and
has a duration of 20 milliseconds. During this time the “0"
Channel crystal oscillates. If a signal is detected, the scan
circuit will lock on the transmitted signal by using the
squelch voltage to trigger pin 4 of IC103, the input of a
3-input nand gate. A voltage is coupled from the "0" output
through an inverter to produce a “*high™ on pin 4 of 1C103.
This insures that the Monitor will stay locked on the priority
channel when a priority signal is detected.

Crystal Oscillator Operation

The crystal oscillator is basically a Colpitts oscillator with a
1/4-wave impedance transforming network in series with the
crystal and the base of transistor Q112. The associated
dicdes form an RF path between the crystal and the
transistor, and are normally biased “off.” When a ground is
placed at the series resistor by 1C105, the associated diode
will conduct and place the crystal in the circuit. Transistor
Q113 is a frequency tripler. The output of coil L108 is rich
in third harmonics, which are amplified by transistor Q114.
This signal is then coupled to G; of mixer transistor Q103,

AUDIO AMPLIFIER

The audio signal from the IF circuit board is routed through
@ de-emphasis network, consisting of C302, C303, and
R301. The purpose of this circuit is to filter high frequencies
from the audio signal before they are heard in the speaker.
The signal is fed to Audio control R1, which is adjusted to
provide a comfortable listening level at the speaker.

From control R1, the signal is coupled to the base of
Utransistor Q301, part of a differential amplifier. The
differential amplifier also consists of transistor Q302 and
common-emitter resistor A306. The result of this common
connection is to combine the input and feedback signals.

The signal at the collector of Q301 is coupled to the base of
constant-current voltage amplifier transistor Q303. From the
emitter of Q303, the signal is coupled to the base of
transistor Q304 and through diode D301 to the base of
(0305, The constant voltage drop across diode D301
provides a bias voltage for the driver and output stages. This
voltage is applied across the two base-to-emitter junctions
that are connected in parallel with diode D302 and
transistors 304 and Q305 as shown in Figure 9 (fold-out
from Page 74).

Resistor R308 drops the voltage enough to keep these three
junction transistors biased OM at all times. Diode D302
limits the amount of voltage that will develop across R308,
thereby limiting the amount of current developed in the
output stages,

Driver transistors Q304 and Q3085, and output transistors
(0306 and Q307 form a guasi-complementary output circuit.
In this circuit, a positive-going signal applied to the base of
transistor 304 causes the transistor to conduct. This, in
turn, causes transistor 0306 to conduct, increasing the
current  flowing through the speaker voice coil.
Megative-going signals cause Q305 and Q307 to conduct,
decreasing the current through the speaker voice coil, This
alternate increase and decrease of current through the
speaker coil converts the electrical energy to audible signals.

Since the input and output signals are in phase, they tend to
be coupled back to the input of the circuit. Resistor R316
and capacitor C308 at the output are for parasitic
suppression and eliminate this feedback tendency.

POWER SUPPLY

The power supply consists of a dual-input power source, It
provides for both a 13.8«wolt DC or a 120-volt AC power
SOUrCa,

When a 13.8volt DC source is used, the power is routed
through On-Off switch 51 to the top of filter capacitor C1.
From this point it is sent to all circuits reguiring a B+
supply of 13.8 to 17.5 volts.

When a 120wolt AC power source is utilized, power is
routed through On-Off switch S1, through fuse F1 to the
primary winding of power transformer T1. T1 steps the
voltage down to 17.5 volts AC in the secondary winding.
Bridge rectifier diodes D1 through D4 convert this AC
voltage to DC. It is then filtered by capacitor C1 and routed
to the various B+ points on the circuit boards.

The Swolt power for the scan circuits is regulated by
transistor Q308 on the audio circuit board and its associated

circuits.

The 13.B-volt power supply is regulated by the action of a
regulator-capacitance multiplier on the |F circuit board,
transistor Q207 and its associated components. The purpose
of this regulator is mainly to keep the output of the IF
circuits at a constant level.



CIRCUIT BOARD X-RAY VIEWS

MOTE: To determine the value {22 k£2, .01 uF, etc.) of one
of these parts, you may proceed to either of the following
WaYS,

1.  Refer to the place where the part is installed in
the “Step-by-Step” instructions.

Mote the identification number of the part
{R-number, C-number, etc.). Then locate the
same identification number next to the part on
the *“'Schematic.” The value, or description, of

the part should be near this number. For ~

integrated circuits and transistors, refer to the
IC-Transistor identification chart on Pages 83
through 85.

AUDIO CIRCUIT BOARD
{Shown from component side)

IF CIRCUIT BOARD
{Shown from component side)

HMEATHREIT*

77



Page 78

i {
| S5 i
GO

GO

z 1

SCAN CIRCUIT BOARD
{Shown from component side}




CIRCUIT BOARD
VOLTAGE CHARTS

NOTE: Voltage readings may vary 200,

AUDIO CIRCUIT BOARD
{Shown from component side)

B e IF CIRCUIT BOARD
ontrof Tully coumntere " {Shown from component side)

O = Voltage taken with Squelch
Caontrol fully clockwise,

79
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=y FIEATHEIT:

*MAY VARY BETWEEN

RndlEE: SCAN CIRCUIT BOARD
{Shown from component side)

O = 0 channel pushbutton in.

Green wire on OPTION
Manually tuned to a
channel with-crystal.

O = Supply voltages.

= Squelch fully counterclockwise,
Green wire on GRMN.
Automatic scan mode,




CHASSIS PHOTOGRAPHS

HEATHIEITY
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g IS AT IT

COMPONENT hE:-3|~:aPr"nRT INTEGRATED CIRCUIT (ToP vIEw)
1C1d& 443-34 L'-JII-III}'.
16201, 1C202 A42-28
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TRANSISTORS

COMPOMENT HE;‘ CASE DIAGRAM

0104, 0105, 0107,
Q109, 4110, QIll,
Qll5, G201, Q202 41i-91
QEQ3, 4204, G205,
Qz06, Q207, 0301,

030z, Q304
GLoa, QI108, 417-201
0303, Q305
Ql12, Q113 Q114 417-154
Qual, Qlog, Qlo3 417-274

Q306, Q307, Q103 417-175
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VHF SCANNING MONITOR 1-35 PARTS ON CHASSIS
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CAPALITORE ARE Th pk cPICOFARADS: LMLESS OTHERWISE MARKED
Yoo~y THIS SYMEDL INDICATES & POSITIVE OO WOLTAGF MEASURFMENT
P TREFN WITH Ak 11 MEGOHM VWK, FROK THE PCORT I4DICATED
ThOCHARSIS GROUND, SGUELSH CONMTRIU FULL CLICEWISE. REFER TO

THE WOLTAGE CRARTS Gk PAGES "% AND 30 FUR MEASUREMENTS UKDER
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FOR THE FHYSICAL LOCATION OF PARTS.



TYPICAL COMPONENT TYPES

This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and
tronic components, The symbols and related illustra- reading the schematic diagrams,
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HEATH HEATH COMPANY
BENTOM HARBOR, MICHIGAN 45022

Schlumberger PHOME 616-983-3951 TWX 616-803-3887

July 12, 1973

IMPORTANT NOTICE

A recent engineering change has been made to improve your WHF Scanning Monitor. Therefore,
please put the two resistors with this notice in with the loose parts in the shipping carton {Pack 3).
Mote that two 15 kT2 {brown-green-orange) resistors will be left over when the kit is assembled.

Also mark the following changes in your Manual.

Page 21 — Under “Resistors.”

i,

Change:  1-21 2 15 ki2 {brown-green-orangel A0
To: 1-24 2 33 kil (orange-orange-orange) .10

Page 26 — Left column. Change both the first and fifth steps as follows:

15 k2 (brown-green-orange),

From: )
} 33 kf2 lorange-arange-orange).

{
To: {

Page 85 — Refer to the upper left corner of the Schematic. Under Q101 and Q102, change R102
and R105 from 15K to 33K.

Thank you,

HEATH COMPANY

GR-110/595-1468-01
501-1253




HEATH COMPANY
BENTON HARBOR, MICHIGAN 49022
FHONE B16-083-3061 TWwWX 616-083-2807

J HEATH
Schlumberger

June 6, 1973

IMPORTANT NOTICE

Please make the following change in your Manual before you start to assemble your WHF Scanning
Monitor,

Page 18 — Right column. Change the second step to read:

{ ) 22 uF vertical electrolytic.
Disregard the **100" printed on the circuit board.

Thank you,
HEATH COMPANY

GR-110/595-1469-01
591-1232




