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HOW TO ORDER CRYSTALS

Your Scanner will need a crystal for each channel you
intend to use. Determine your crystal requirements
and obtain the necessary crystals in the following
manner.

First, decide what stations you want to listen to. Note
that, although this Scanner will operate from 30 MHz
to 50 MHz, 145 MHz to 174 MHz, and 450 MHz to 500
MHz, all of the stations you want to hear must be

CERTIFICATE
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PREPAID
CERTIFICATE

Figure A

within 10 MHz on the 30 — 50 MHz band and within 8
MHz on the 146 — 174 MHz and 450 — 500 MHz
bands (that is, they must not be separated from each
other by more than 10 MHz or 8 MHz). Y ou could, for
example, use frequencies between 154.55 MHz and
162.55 MHz, or between 146 MHz and 154 MHz on
the HI VHF band.

Nine Radio Frequency Directories (Model Numbers
GRA-1100-10 through GRA-1100-18) are available
from Heath Company. Each directory lists the fre-
quencies and call letters used in a specific region of
the United States of America. Refer to a current
Heathkit Catalog for the Model Number and the price
of the directories you need.

Then order the crystals in the following manner:

1. Order a ‘‘Crystal Certificate” (Model
Number GRA-1100-1) from the Heath
Company for each crystal. Consult a recent
Heathkit catalog for price information.

2. When you receive your Crystal Certifi-
cates, fill in one for each crystal as shown
in Figure A. Then cut off the receipt, place
a stamp on the card, and mail it to the
address shown on the card. Your crystals
will be promptly mailed back to you.
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NOTE: If you wish to obtain crystals from another
source, you will have to provide the following infor-
mation:

Holder ..........coo .. HC-25U.

UHF .001%
HIVHF ... i 002%
LOVHF ... i 003%
Type
UHF e Third overtone at series resonance minus 1000 Hz.
HIVHF ... e Third overtone at series resoriance minus 500 Hz.
LOVHF ... Third overtone at series resonance minus 500 Hz.
Series Resistance (RS) .........ovvvvvvinnnnn. 40 ohms maximum.
Drive Level ..., 2 milliwatts at 40 ohms reference.

Crystal Frequency (MHz) .................... See “Determining Crystal Frequency.”
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DETERMINING CRYSTAL FREQUENCY

To determine the crystal frequency when you know
the operating frequency, use one of the following

formulas:
For LO VHF, crystal frequency =  (Desired channel frequency) + (10.7 MHz).
Example:
Desired channel frequency = 42.58 MHz
Crystal frequency = 42,58 + 10.7
Crystal frequency = 53.28 MHz
i h 1 fr —(10.7 MH
For HI VHF, crystal frequency _ (Desired channe eguency) ( z)
Example:
Desired channel frequency =  155.37 MHz.
155.37 144.67
Crystal frequency = —3 = 3
Crystal frequency =  48.223333 MHz.
For UHF (450-470 MHz), crystal frequency = (Desired channel freguency) +(10.7 MHz)
Example:
Desired channel frequency =  460.1 Mhz
460.1 —10.7 449.4
Crystal frequency = — 9 = 5
Crystal frequency = 49.933333 MHz.
ired ch 1 frequency) —(10.7 MHz
For UHF (470-500 MHz), crystal frequency = (Desired channe elqo y) )
Example:
Desired channel frequency =  485.05 MHz
485.05 —10.7 _ 474.35
Crystal frequency = 10 = 10

Crystal frequency = . 47.435 MHz
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

LONG-NOSE / WIRE A
PLIERS STRIPPERS HEATHKIT
1/8"& 1/4"-BLADE DIAGONAL SOLDERING
SCREWDRIVERS PLIERS CUTTERS IRON

e L L L EE B L L LR PR OR

OTHER HELPFUL TOOLS

DESOLDERING
BULB*

NUT STARTER

ASSEMBLY

Follow the instructions carefully, and read the
entire step before you perform the operation.

Position all parts as shown in the Pictorials.

The illustrations in the Manual are called Pic-
torials and Details. Pictorials show the overall
operation for a group of assembly steps; Details
generally illustrate a single step. When you are
directed to refer to a certain Pictorial “‘for the
following steps,” continue using that Pictorial
until you are referred to another Pictorial for
another group of steps.

(MAY BE SUPPLIED
WITH KIT) SOLDER DRIVERS
BRAID*

*70 REMOVE SOLDER FROM CIRCUIT BOARDS.

PENCIL SOLDERING IRON
(2570 40 WATTS)

A separate “Illustration Booklet” contains il-
lustrations (Pictorials, Details, etc.) that are too
large for the Assembly Manual. When the
Manual says to refer to a certain Pictorial or
Detail, and that illustration is not on the same
page or the page across from it, refer to the
“Ilustration Booklet.”

Keep the “Illustration Booklet” with the As-
sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Solder a part or a group of parts only when you
are instructed to do so.
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6. Resistors will be called out by their resistance
value in Q (ohms), kQ (kilohms), or MQ
(megohms), and color code. Use 1/2-watt resis-
tors unless directed otherwise.

7. Capacitors will be called out by their capaci-
tance value (in pF or uF) and type (ceramic,
Mylar*, or electrolytic).

8. Each circuit part in this kit has its own compo-
nent number (R2, C4, etc.). Use these numbers
when you want to identify the same part in the
various sections of the Manual. These numbers,
which are especially useful if a part has to be
replaced, appear:

—  In the Parts List,

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

—  In some illustrations,

—  In the Schematic,

— In the sections at the rear of the Manual.
9. When you are instructed to cut something to a

partiucular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

SAFETY WARNING: Avoid eye injury when you cut
off excess lead lengths. Hold the leads so they cannot

fly toward your eyes.

SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
circuit board foil. A bad solder connection could pre-
vent an otherwise well-assembled kit from operating

properly.

It is easy to make a good solder connection if you
follow a few simple rules:

1. Use the right type of soldering iron. A good
quality, 25 to 40-watt, pencil soldering iron
with a 1/8” or 3/16” chisel or pyramid tip works
best.

*DuPont Registered Trademark.

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “‘ball”” or does not stick to
the tip, the tip needs to be cleaned and retin-
ned.

3. Due to the small foil area around the circuit
board holes and the small areas between foils,
you must use the utmost care to prevent solder
bridges between adjacent foil areas.

A solder bridge between two adjacent foils is shown
in photograph A below. Photograph B shows how the
connection should appear. A solder bridge may occur
if you accidentally touch an adjacent previously sol-
dered connection, if you use too much solder, or if
you ‘“drag” the soldering iron across other foils as you
remove it from the connection. A good rule to follow
is: Always take a good look at the foil area around
each lead before you solder it. Then, when you solder
the connection, make sure the solder remains in this
area, and does not bridge to another foil. This is espe-
cially important when the foils are small and close
together. NOTE: It is alright for solder to bridge two
connections on the same foil.

Use only enough solder to make a good connection,
and lift the soldering iron straight up from the circuit
board. If a solder bridge should develop, turn the
circuit board foil-side-down and heat the solder be-
tween connections. The excess solder will run onto
the tip of the soldering iron, and this will remove the
solder bridge. NOTE: The foil side of each circuit
board has a coating on it called “solder resist.”” This is
a protective insulation to help prevent solder bridges.

SOLDER
BRIDGE
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ALIGNMENT GENERATOR

CIRCUIT BOARD

PARTS LIST

() Insidethe shipping carton for your Scanner is a
large box marked “PKS #1 — #3.” Remove this
large box.

() Set the shipping carton aside.

() Openthelarge box marked “PKS #1—#3,” but
do not disturb or unpack the parts at this time.

() Locate the Pack Index Sheet. Notice that this
box is divided into compartments (packs). Each
compartment contains a group of parts you will
need to build a specific portion of this kit. The
Pack Index Sheet shows the location of each
compartment and how each compartment is
numbered.

() Refer to the Pack Index Sheet and locate and
remove all the parts from compartment #1
(Alignment Generator).

() Unpack these parts. Check each part against the
following list. The key numbers correspond to
the numbers on the “Alignment Generator Cir-
cuit Board Parts Pictorial”’ (Illustration Booklet,
Page 1).

NOTE: When you check parts against a Parts List,
return any part or group of parts that is packaged ina
bag or envelope, with a part number, to its container
after you identify it. Leave it there until you actually
use it in a step. This will prevent intermixing of parts
and aid in part identification. Some parts, however,
have beén placed in a bag or envelope that is not
marked with the actual part number, but with a pack-
aging number that begins with the number “171-" or
“172-", These numbers are used for packaging pur-
poses only and do not appear in the Manual Parts
Lists. Open each bag or envelope that is marked with
onlya‘““171-" or ‘“172-" packaging number to identify
the parts it contains.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see “‘Replacement
Parts” inside the rear cover of this Manual. For prices,
refer to the separate “Heath Parts Price List.”

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



Page 9

g IEATIIRKITS
KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.

RESISTORS, 1/2-Watt

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

A1 1-62 3 510, 5% (green- R601, R602,
brown-black) R609

Al 1-44 1 2200 Q (red-red-red) R605

Al 1-14 1 3300 Q (orange-orange-red) R607

A1l 1-16 1 4700 Q (yellow-violet-red) R610

Al 1-20 2 10 kQ (brown-black-orange) R603, R606

Al 1-22 1 22 kQ (red-red-orange) R604

CAPACITORS

B1  28-1 2 2.2 pF (red-red-white) C601, C608
phenolic

B2 21-168 1 4.7 pF ceramic C605

B2 21-22 2 220 pF ceramic C602, C604

B2  21-143 6 .05 uF ceramic C603, C606,

C607, C609,
C610, C611

CONTROL - INDUCTOR

C1 10-383 1 10 kQ control R608

C2  40-487 1 300 uH (orange-black- L601
brown) inductor

DIODE - TRANSISTORS

D1 56-26 1 1N191 (brown-white- D601

brown) diode

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

Part number.

Type number.

Part number and type number.

Part number with a type number other than the one
listed.

pon =

2N5232A transistor Q601
2N5222 transistor Q602

D2  417-91 1
D2  417-888 1

WIRE - SLEEVING - SOLDER

The solder and only the wires marked with an asterisk
(*) will be used when you assemble the alignment
generator circuit board. Set the other wires aside, they
will be used later.

343-15 66" Shielded cable*
344-15 48" Black stranded
344-16 16" Red stranded
344-50 36" Black solid
344-51 24" Brown solid
344-52 36" Red solid*
344-53 28" Orange solid
344-54 48" Yellow solid*
344-55 48" Green solid*
344-56 28" Blue solid
344-57 12" Violet solid
344-58 18" Gray solid
344-59 18" White solid
346-1 3" Small sleeving

346-50 2’ Medium sleeving
(heat shrinkable)
346-20 2"  Large sleeving

(heat shrinkable)

Solder
SOCKET - PLUG - LAMP

E1 434-301 1 Lamp socket
E2  438-4 1 Phono plug P601
E3 412-618 1 Lamp PL601
MISCELLANEOUS
F1 134-977 2  Lamp socket lead
F2  404-402 1 10.7 MHz crystal Y601
F3 73-64 1 Foam pad
85-1866-2 1 Alignment generator
circuit board
F4  390-1342 1 Channel frequency label
391-34 1 Blue and white label
390-1302 1 FCC Certification label
597-260 1 Parts Order Form
1 Manual (See Page 1 for
part number and price.)
390-1392 1 Trimmer capacitor

preset label
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STEP-BY-STEP ASSEMBLY

CIRCUIT BOARD ASSEMBLY

In the following steps, you will be
given detailed instructions on how to
install and solder the first part on the
circuit board. Read and perform each
step carefully. Then use the same
procedure whenever you install parts
on a circuit board.

( ) Position the circuit board as
shown with the printed side
(not the foil side) up.

() Solder the resistor leads to the
circuit board as follows:

1. Push the soldering iron
tip against both the lead
and the circuit board foil.
Heat both for two or three

seconds.
SOLDERING
IRON

COMPONENT
LEAD /
FOIL\

() R606: Hold a 10 kQ (brown-
black-orange) resistor by the
body as shown and bend the
leads straight down.

PUSH DOWN /
HERE

/./

() Pushtheleadsthrough the holes
at the indicated location on the
circuit board. The end with
color bands may be positioned
either way.

(

—

Press the resistor against the cir-
cuit board. Then bend the leads
outward slightly to hold the re-
sistor in place.

PICTORIAL 1-1

PICTORIAL 1-1

\1"[\ N
CIRCUIT BOARD

2. Then apply solder to the
other side of the connec-
tion. IMPORTANT: Let
the heated lead and the
circuit board foil melt the
solder.

SOLDERING

SOLDER

F0|L\

3. As the solder begins to
melt, allow it to flow
around the connection.
Then remove the solder
and the iron and let the
connection cool.

SOLDERING

() Cut off the excess lead lengths
close to the connection. WARN-
ING: Clip the leads so the ends
will not fly toward your eyes.

Check each connection. Com-
pare it to the illustrations on the
next page. After you have
checked the solder connections,
proceed with the assembly on
Page 12. Use the same soldering
procedure for each connection.

—_
~—
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A GOOD SOLDER CONNECTION

| SOLDER FLOWS OUTWARD 0 |
AND GRADUALLY BLENDS Sy

| WITH THE FOIL AND THE .77 #"SOLDERING |

LEAD. S IRON I

I \ o CORRECTLY |

I NN TN S I

| When both the lead and the circuit board foil are heated at the |
| same time, the solder will flow onto the lead and the foil |
I evenly. The solder will make a good electrical connection |

between the lead and the foil.

L e

POOR SOLDER CONNECTIONS

————_———_———_————————__————————————

SOLDER DOES NOT FLOW

7/
ONTO LEAD. A DARK ROSIN o onep P
BEAD SURROUNDS AND IN-  “irc’y R
SULATES THE LEAD FROM )‘ SOLDERING
THE CONNECTION. ,2 /" IRON
FOIL /.7 “~—POSITIONED
N\ O INCORRECTLY

When the lead is not heated sufficiently, the solder
will not flow onto the lead as shown above. To cor-
rect, reheat the connection and, if necessary, apply a
small amount of additional solder to obtain a good
l_connection.

SOLDER APPEARS TO FLOow 7, %)+ SOLDERING
INWARD AND SIT ON TOP /J/'RON
OF FOIL /,/ POSITIONED
& e INCORRECTLY
BURNED
FO'L )_— ROSIN

When the foil is not heated sufficiently the solder will
blob on the circuit board as shown above. To correct,
reheat the connection and, if necessary, apply a small
amount of additional solder to obtain a good connec-
tion.

S

SOLDER CONNECTIONS TO WATCH OUT FOR
The following photographs show examples of the types of bad

solder connections that are the

most common cause of trou-

ble. If you locate any of these bad solder connections in your

kit, correct them as instructed.

Here, hot solder has been dropped onto the foil
and the solder connected or bridged (or crossed)
three foils. To correct, hold the circuit board
above the soldering iron and reheat the solder.
As the solder melts, it will flow down the iron.

NOTE: Solder that bridges two connections on
the SAME FOIL is alright and should not be
corrected.

Here, solder has flowed along a lead and bridged
to another foil. To correct, hold the circuit board
above the soldering iron and reheat the solder.
As the solder melts, it will flow down the iron.
Then cut off the excess lead lengths. PROTECT
YOUR EYES.
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IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED IN A NUMBER OF WAYS.

BANDED END

() R607: 3300 Q (orange-orange-red).

() R604: 22 kQ (red-red-orange).

() R605: 2200 Q (red-red-red).

() R603: 10 kQ (brown-black-orange).

() R602: 51 Q (green-brown-black).

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

Detail 1-2A

() R610: 4700 Q (yellow-violet-red).

PICTORIAL 1-2

NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it difficult
to solder the leads to the foil.

INSULATION
\

INSULATION

NOTE: When you install diodes, be sure
to position the banded end as shown on
the circuit board. See Detail 1-2A.

BANDED ﬂ
END ; l

() D601: 1N191 diode (brown-white-
brown, #56-26).

() C608: 2.2 pF (red-red-white)
phenolic.

() R609: 51 Q (green-brown-black).

() C601: 2.2 pF (red-red-white)
phenolic.

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

() C606: .05 uF ceramic.

() C607: .05 uF ceramic.

() C604: 220 pF¥ ceramic.

() C602: 220 pF ceramic.

() C605: 4.7 pF ceramic.

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

PICTORIAL 1-3

() C609: .05 uF ceramic.

( ) C611: .05 uF ceramic.

() R608:10kQ control. Solder the four
lugs to the foil.

() C603: .05 uF ceramic.

() Solder the leads to the foil and cut
off the excess lead lengths.
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In the following steps, install each of the

transistors as follows:

1. Lineup theflat onthe transis-
tor with the outline of the flat
on the circuit board.

2. Insert the leads into their cor-
rect E, C, and B holes.

3. Then solder the leads to the
foil and cut off the excess
lead lengths.

( ) Q601: 2N5232A transistor (#417-
91). NOTE: The transistor may not
have the skirt shown.

FLAT
wm% ¥ Q
/ e

E
Cg

FLAT

() Q602: 2N5222 transistor (#417-
~ 888).

FLA

PICTORIAL 1-4

[ a0

#40-487) coil. Solder the leads to

% the foil.
O () Y601: 10.7 MHz crystal. Solder the
leads to the foil and cut off the ex-

CONTINUE .

() L601:300 uH (orange-black-brown,

cess lead lengths.
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() Prepare and install the lamp socket
as follows:

1. Cut off the clip close to the soc-

ket.
LAMP SOCKET

S

CLI P

C:j‘\\\

2. Position the connector (at the
end of the lamp socket lead) as
shown and push it into the
socket. Then use a small
screwdriver and push the con-
nector further into the socket
until it “clicks” into place.
Likewise, install the other
lamp socket lead.

SMALL
SCREWDRIVER LAMP
| SOCKET
| LEAD
.-CONNECTOR

B

PICTORIAL 1-5

e I ET I ATEIEIT®

3. Cut off each lamp socket lead
1/4" below the base of the
lamp socket. Then remove all
of the insulation from each
lead. Twist the wire strands
of each lead tightly together
and apply a small amount of
solder to each lead. Insert the
lamp socket leads into the
circuit board holes. Solder
the leads to the foil and cut
off the excess lead lengths.

REMOVE ALL

I §1/4" INSULATION

cwr /{1

HERE

(

) PL601:lamp. Carefully examine the
lamp leads. Make sure both leads
are straight and positioned as
shown. Then push the lamp into
the socket.
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As you wire this kit, you will be in-
structed to prepare wires ahead of time,
as in the next step. To prepare a wire, cut
it to the indicated length and then re-
move 1/4" of insulation from each end.
Always use solid wire unless stranded
wire is specifically called for. The wires
are listed in the order in which they will
be used.

() Prepare the following wires:

9-1/4" red
8-3/4" green
9" yellow

NOTE: As you connect each wire in the
following steps, solder it to the foil and
cut off the excess lead length. The free
ends of these wires will be connected
later.

() Connect a 9-1/4" red wire to the cir-
cuit board hole marked RED.

() Connect an 8-3/4" green wire to the
circuit board hole marked GRN.

() Connect a 9" yellow wire to the cir-
cuit board hole marked YEL.

(") Twist the red and yellow wires to-
gether as shown.

() Refer to Detail 1-6A below and pre-
pare a 9" shielded cable.

PREPARE EACH END AS SHOWN

1/4"ll/il‘w rliqlld"
E:j::;E%hiiiﬁiiiV8EEEiiFa==;:::

SHIELD LEAD

QII
YELLOW

RED

9-1/4"

() Connectthe inner lead at one end of
the shielded cable to the circuit
board hole marked CLR. Connect
the shield lead to hole S.

() Re01: Prepare a 51 € (green-
brown-black) resistor as shown.

«—5/8"— —5/8"—]
=se=====d 51Q =====> ===
X BEND f )
cuTt DOWN / cuT

90°
«—1/2"—

() Connect the free end of the 9"
shielded cable to resistor R601 as
follows:

1. Wrap the inner lead around
one lead of resistor R601 as
close to the body as possible.
Then solder the connection.

2. Wrap the shield lead around
the other lead of resistor R601
as close to the body as possi-
ble. Then solder the connec-
tion.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

() Unsoldered connections.

() Poor solder connections.

9 () Solder bridges between foils.
BE CAREFUL YOU DO NOT CUT THE SHIELD LEAD SHIELDED
AS YOU REMOVE THE OUTER INSULATION CABLE () Protruding leads which could
touch together.
( () Transistors for the proper type and
PEEL OFF THE FOIL. installation.
FoiL
— () Diode for the correct position of the
banded end.
SHIELD LEAD
N2010)
REMOVE 1/4" OF THE INNER INSULATION. “ R601
& PICTORIAL 1-6
Detail 1-6A
O Y v 3, 1 (INCHES) 2 3 4 5 6 7
NI T N O PR PO U U U SO RS VRPN EEPUN SR ENT S W I ——
I é 1' (CM) ; ; L ‘l; 7 8 10 11 12 13 14 15 16 17

(0]
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START @

Turn the circuit board foil-side-up and
position it as shown.

() Remove the paper backing from one
side of the foam pad. Then press the
foam pad onto the circuit board.

() P601: Install the phono plug, and
solder it to the foil as shown.

() Cut a 1-3/4" yellow wire. Remove
1/4” of insulation from one end and
1/2" of insulation from the other

PICTORIAL 1-7

[CONTINUE < I

() Position the circuit board as shown.
Insert the 1/4” bare end of the yel-
low wire into the indicated hole in
the circuit board, and solder the
wire to the foil. Cut oft the excess
wire length.

U ©
<

VASZ

1-3/4" YEL

() Insert the other end of the yellow
wire into the phono plug until the
bare end of the wire extends ap-
proximately 1/8" out of the tip. Sol-
der the wire by applying heat to the
tip of the pin only long enough for
the solder to be drawn up into the
pin by capillary action. Then cut off
the excess wire length

WL
UA_—TIP
SOLDER AND

CUT OFF
EXCESS WIRE

() Set the alignment generator circuit
board aside.

end.
O Y% v 3 1 (INCHES) 2
AN AR I
7
O 5 1 (€M) 2 3 4 5
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SCANNER CIRCUIT BOARD

()

KEY
No.

PARTS LIST

Refer to the Pack Index Sheet and locate and
remove all the parts from compartment #2
(Scanner Circuit Board).

Unpack these parts. Check each part against the
following list. The key numbers correspond to
the numbers on the ‘“Scanner Circuit Board
Parts Pictorial” (Illustration Booklet, Page 1).

HEATH
Part No.

QTY. DESCRIPTION

RESISTORS

NOTES:

CIRCUIT
Comp. No.

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see ‘“‘Replacement
Parts” inside the rear cover of this Manual. For prices,
refer to the separate ‘“‘Heath Parts Price List.”

KEY HEATH
No. Part No.

QTY. DESCRIPTION

1. The following resistors have a tolerance of 10%
unlessthey are listed otherwise. 10% is indicated by
a fourth color band of silver; 5% is indicated by a
gold fourth color band.

2. These resistors may be packed in more than one

envelope.

1/2-Watt

A1 1-112 2
A1 1-45 1
A1 1-4 1
A1 1-6 2
A1 19 7
A1 1-13 1
A1 1-16 4

180 Q, 5% (brown-gray-
brown)

220 Q (red-red-brown)
330 Q) (orange-orange-
brown)

470 Q (yellow-violet-
brown)

1000 Q (brown-black-red)

2700 () (red-violet-red)
4700 Q (yellow-violet-
red)

R134, R129

R127
R115

R103, R135

R101, R105,
R106, R109,
R111, R116,
R128
R102

R104, R114,
R119, R121

Resistors (cont’d.)

Al 1-20 1
Al 1-69 1
Al 1-22 1
A1l 1-23 1
Al 1-25 2
Al 1-188 1
Al 1-128 1
Al 1-50 1
A1l 1-104 1

Other Resistors

A2 1-70-1 1
A2 3-2-2 2
A3 1-20-2 1

10 kQ (brown-black-
orange)

18 kQ (brown-gray-
orange)

22 kQ (red-red-orange)
27 kQ (red-violet-
orange)

47 kQ (yellow-violet-
orange)

56 k), 5% (green-blue-
orange)

62 kQ, 5% (blue-red-
orange)

68 k(, 5% (blue-gray-
orange)

100 kQ, 5% (brown-
black-yellow)

56 (1, 1-watt (green-
blue-black)

.33 ), 5%, 2-watt (orange-
orange-silver)

100 Q, 2-watt (brown-
black-brown)

CIRCUIT
Comp. No.

R124
R131

R117
R113

R108, R118
R125
R126
R112

R107

R123
R132, R133

R122
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KEY HEATH
No. Part No.

QTY. DESCRIPTION CIRCUIT

Comp. No.

KEY HEATH QTY. DESCRIPTION CIRCUIT

No. Part No. Comp. No.

CAPACITORS

Ceramic

B1  21-54 1 75pF C115

B1 21-176 1 .01uF C104

B1 21-143 5 .05uF C101, C103,
C109, C111,
C116

Tantalum - Electrolytic

B2  25-200 1 .68 uF tantalum C105

B3  25-149 1 5 uF electrolytic C106

B3  25-115 3 10 uF electrolytic C112, C113,
C114

B2  25-282 1 68 uF tantalum c102

B3  25-117 1 100 uF electrolytic C117

B3  25-160 1 250 uF electrolytic c107

B3 25-164 1 1000 uF electrolytic C108

DIODES - TRANSISTORS - INTEGRATED CIR-
CUITS

C1 56-16 1 1N751 zener diode ZD103

C1 56-19 1 VR-9.1 zener diode ZD104

C1 56-56 3  1N4149 diode D101, D102,
D109

C1 56-57 1 1N716A zener diode ZD105

C1 57-65 3  1N4002 diode D106, D107,
D108

NOTE: Transistors and integrated circuits are marked for iden-
tification in one of the following ways:

1. Part number.

2. Type number. (For integrated circuits, this refer to
the numbers; the letters may be different or miss-
ing.)

Diodes - Transistors -
Integrated Circuits (cont’d.)

3. Part number and type number.
4. Part number with a type number other than the one

listed.

D1 417-91 4  2N5232A transistor Q103, Q105,
Qt111, Q112

D1 417-94 1 2N3416 transistor Q110

D1 417-201 4  X29A829 transistor- Q104, Q106,
Q109, Q113

D1 417-801 3  MPSA20 transistor Q102, Q107,
Q108

D1 417-864 1 MPSAQS transistor Q101

D2 417-818 1 MJE181 transistor Q114

D2  417-819 1 MJE171 transistor Q115

D3  443-87 1 SN74145N integrated circuit 1C101

D4 443-640 1 SN7493AN integrated circuit 1C102

HARDWARE

E1  250-273 2  4-40 x 3/8" screw

E2  252-15 2 4-40 nut

E3  254-9 2  #4 lockwasher

MISCELLANEOUS

F1 45-98 1 RF choke RFC101

85-1730-2 1 Scanner circuit board

F2 215-85 2 Heat sink

F3  352-13 1 Silicone grease

F4  432-72 2 Male pin

F5  432-134 6  Test point pin

(includes 1 extra)

F6  432-907 1 Socket shell

F7  434-298 1 14-pin socket

F8 434-299 1 16-pin socket

F9  64-794 1 8-switch assembly SW101-

SW108
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STEP-BY-STEP ASSEMBLY

Positon the scanner circuit board as
shown. Then complete each step on the
following Pictorials.

NOTE: When wires are called for in the
following steps, cut the specified color
wire to the indicated length. Then re-
move 1/4” of insulation from each end.
Form the wires directly over the outlines
and as close to the circuit board as possi-
ble. Be especially careful with the bare
wires so they will not short to the pins of
the sockets (at IC101 and IC102) that will
be installed over them later.

() 1" red wire.

() 1-3/8" green wire.

() 4-1/4" red wire.

NOTE: Whenever bare wire is called for,
as in the next step, cut the solid black
wire to the indicated lengths. Then re-
move all of the insulation.

() 1” bare wire.

() Solder the wires to the foil and cut
off the excess wire lengths.

() 1” bare wire.

() 1" bare wire.

() 2" red wire.

() 1-1/4" red wire.

Solder the wires to the foil and cut
off the excess wire lengths.

—_
—

o

I

Ya Vs 3, 1 (INCHES) 2
el /A

/8 R
T

IMPORTANT: THE BANDED END OF DIODES CAN
BE MARKED IN A NUMBER OF WAYS.

—

BANDED END

Detail 2-1A

NOTE: When you install diodes, be sure

to position the banded end as shown on
the circuit board. See Detail 2-1A.

[F BANDED
- END
!

() D109: 1N4149 diode (#56-56).

( ) D102: 1N4149 diode (#56-56).

( ) D101: 1N4149 diode (#56-56).

() ZD103: 1N751 zener diode (#56-
16).

() Solder the leads to the foil and cut
oft the excess lead lengths.

() ZD105: 1N716A zener diode (#56-
57).

() D107: 1N4002 diode (#57-65).

() ZD104: VR9.1 zener diode (#56-
19).

( ) D108: 1N4002 diode (#57-65).

() D106: 1N4002 diode (#57-65).

() Solderthelead tothe toil and cut oft
the excess lead lengths.

RAARSRAAARI

o

5 1 (cMm) 2 3 4 5

~ 1

o—
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(

) R126: 62 kQ (blue-red-orange).

(

) R125: 56 kQ (green-blue-orange).

) R124:

10 kQ (brown-black-orange).

) R127: 220 Q (red-red-brown).

) R103:470 Q (yellow-violet-brown).

NN

—

)

\®)
E

R128: 1000 Q (brown-black-red).

—

R129: 180 Q (brown-gray-brown).

—

R131: 18 kQ (brown-gray-orange).

Eo_

R134: 180 Q (brown-gray-brown).

R135: 470 Q (yellow-violet-brown).

5 s
1~
7

—

R114: 4700 Q (yellow-violet-red).

[ [/ /

o

—

() R106: 1000 Q (brown-black-red). ‘ ) R108:47 kQ (yellow-violet-orange).
fa—— +@l\
() R104: 4700 Q (yellow-violet-red). ~/ 4 % % ) R107: 100 kQ (brown-black-
yellow).
() R102: 2700 Q (red-violet-red). ) O
R101: 1000 Q (b -black-red).
() R105: 1000 Q (brown-black-red). // 4 : Orownblackred
O :\ ) Solder the leads to the foil and cut
() Solder the leads to the foil and cut off the excess lead lengths.
oft the excess lead lengths. O
() R113: 27 kQ (red-violet-orange). 2 0‘% R
' hd } R109: 1000 Q (brown-black-red).
() R119: 4700 Q (vellow-violet-red). (5 (;]¢
11722 KO (codre SO % ) R111: 1000 Q (brown-black-red).
() : (red-red-orange). S

R112: 68 kQ (blue-gray-orange).

o=

PICTORIAL 2-2

O ) R116: 1000 Q (brown-black-red).

() R115: 330 Q (orange-orange- —m-Q Oﬁ

brown). \-L’:V/ /DA- ) Solder the leads to the foil and cut

%—V - off the excess lead lengths.

() R118:47kQ (yellow-violet-orange). Iy S ()
( ) Solder the leads to the foil and cut ) &t

off the excess lead lengths. s ¥

+ +
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START @

NOTE: When you install a tantalum or
electrolytic capacitor, always install the
positive (+) or dot marked lead of the
capacitor in the positive (+) marked hole
on the circuit board.

POSITIVE
7 S1EN, )

COLOR
J.DOT

OR

“'POSITIVE
SIGN (+)

() C113: 10 uF electrolytic.

() C112: 10 uF electrolytic.

() C114: 10 uF electrolytic.

() C115: 75 pF ceramic.

() C116: .05 uF ceramic.

() C102: 68 uF tantalum.

( ) C101: .05 uF ceramic.

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

() C105: .68 uF tantalum.

() C106: 5 uF electrolytic.

( ) C104: .01 uF ceramic.

( ) C103: .05 uF ceramic.

This capacitor will be installed later.

( ) C111: .05 uF ceramic.

() 16-pin socket at IC101 as follows:

Be sure the socket pins are straight.
Insert the socket pins into the holes.
The index mark on the circuit board
should still be visible after it is in-
stalled. Solder the pins to the foil.
Make sure the bare jumper wires
under the sockets do not touch any
of the socket pins.

INDEX MARK

() 14-pin socket at [C102.

NN

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

NOTE: In the following steps, install the
test point pins as follows:

1. Insert the pin until the
ridge is seated against
the circuit board.

2. Make sure the pin is
straight; then solder it
to the foil. Be careful
you do not fill the pin
with solder, as a wire
must be inserted into
the pin later.

After the pin has

cooled, insert an ordi-

nary straight pin (not
supplied) into the test
point pin. Work the
straight pin in and out
several times to
slightly open the test
point pin. This will
make it easier to insert

a wire into the test

point pin later.

TEST POINT
PIN

SOLDER

STRAIGHT 3,
PIN

() TP4: Test point pin.

() TP5: Test point pin.

() TP3: Test point pin.

() TP2: Test point pin.

PICTORIAL 2-3

() TP1: Test point pin.
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START @

in the following steps, install each of the
transistors as follows:

1. Lineupthetlat onthe transis-
tor with the outline of the tlat
on the circuit board.

2. Insert the leads into their cor-
rect E, B, and C holes.

3. Then solder the leads to the
foil and cut oft the excess
lead lengths.

FLA'T@

() Q101: MPSAO05 transistor (#417-
864).

() Q102: MPSA20 transistor (#417-
801).

{ ) Q107: MPSA20 transistor (#417-
801).

() Q108: MPSA20 transistor (#417-
801).

PICTORIAL 2-4

CONTIN UE O I

In the following steps, install each of the
transistors as follows:

1. Line up the flat.

2. Insert the leads into the cor-
rect holes.

3. Solder them to the foil and
cut off the excess lead
lengths.

FLATCS -{QFLAT
Ec/{}\? e

SKIRT ¥

NOTE: The transistor may not have the
skirt shown.

() Q111: 2N5232A transistor (#417-
91).

() Q112: 2N5232A transistor (#417-
91).

() Q113: X29A829 transistor (#417-
201).

() Q103: 2N5232A transistor (#417-
91).

( ) Q104: X29A829 transistor (#417-
201).

() Q105: 2N5232A transistor (#417-
91).

() Q106: X29A829 transistor (#417-
201).

() Q109: X29A829 transistor (#417-
201).

() Q110:2N3416 transistor (#417-94).
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NOTE: Install the next two transistors as
follows:

To avoid possible damage to the transis-
tors. DO NOT bend or spread the wide
portion of the transistor leads.

1. Position the transistor with
the exposed metal side of the
case facing down. Grasp the
wide portion of the transistor
leads with long-nose pliers
and bend the narrow portion
of the leads with your fingers
as shown.

2. Cutasmallslitin the silicone
grease pod. Then apply a lib-
eral amount of grease on the
exposed metal side of the
transistor.

3. Place the transistor on the
heat sink so the mounting
holes align. Then insert the
transistor leads into holes E,
C, and B, and push the heat
sink against the circuit board.

4. Mount the heat sink and
transistor to the circuit board
with a 4-40 X 3/8" screw, #4
lockwasher, and 4-40 nut. Do
not let the transistor or heat
sink twist when you tighten
the hardware.

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

LONG HEAT SINK

NOSE ) .
PLIERS 4 g%ég\,{f
x— ]

N b APPLY
— \l/ SILICONE
BEND—>|][[[[J GREASE
LEADS . EXPOSED
DOWN ETAL SIDE

@lﬂ#A LOCKWASHER

@4-40 NUT

CONTINUE <~ I

() Q114: MJE181 transistor (#417-
818).

@gJ
15

() Q115: MJE171 transistor (#417-
819).

NOTE: Refer to Detail 2-5A. Then, as you
install each IC in the following steps,

position the pin 1 end of the IC toward
the index mark on the circuit board.
Then insert the IC leads into the socket
and push the IC down into place.

SOCKET INDEX

MARK

() IC101: SN74145N integrated cir-
cuit (#443-87).

() IC102: SN7493AN integrated cir-
cuit (#443-640).

PICTORIAL 2-5

SMALL
INDENTATION RIDGE/
S
PIN 1 PIN 1 PIN 1 PIN 1

Detail 2-5A
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() 8-switch assembly. Install the
switch assembly as follows:

1. Carefully examine the switch
lugs and straighten any that are
bent.

2. Align the switch over the holes
on the circuit board. Then in-
sert the switch lugs into the
circuit board holes. Make sure
you do not pinch any of the
jumper wires between the
switch assembly and the cir-
cuit board.

3. Press the switch frame against
the circuit board and make
sure the switch body is parallel
with the circuit board; then
turn the circuit board over and
solder one lug at each end of
the switch assembly to the foil.

[[Dq[mﬁ ‘ﬂ:m:mPARAL:EL
FRAME/le : _——%

U u u

4. Re-examinethe switch to make
sure the frame is still seated
against the circuit board and
the switch body is parallel to
the circuit board.

5. Then solder the remaining
lugs to the circuit board foil.

() C109: .05 uF ceramic.

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

NOTE: You will mount some resistors
vertically, as in the following step. Bend
one resistor lead along the side of the
resistor body. Then mount the resistor
over the circuit board outline and push it
down against the circuit board as shown.

() R132: .33 Q, 2-watt (orange-
orange-silver).

() R133: .33 Q, 2-watt
orange-silver).

(orange-

() C117:100 uF electrolytic. Be sure to
position the positive (+) mark on
the capacitor next to the positive
mark on the circuit board.

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

() RFC101: Place a 1-1/8" length of
small sleeving on one lead of an RF
choke (#45-98). Bend this lead
along the side of the choke. Then
position the choke over the circuit
board outline and push it down
against the circuit board as shown.

1-1/8"
suevmc\(

3 RFC101

() R122: 100 Q, 2-watt (brown-black-
brown).

() R123: 56 ), 1-watt (green-blue-
black).

() C107: 250 uF electrolytic.

() C108: 1000 uF electrolytic.

() Solder the leads to the foil and cut
oft the excess lead lengths.

PICTORIAL 2-6
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Refer to Pictorial 2-7 (Illustration Booklet, Page 2) for

the following steps. PREPARE EACH END AS SHOWN
() RefertoDetail 2-7A and prepare an 11” shielded

cable. 1/2" 1/2"
1/4" *‘1/4“

NOTE: In the following steps, ““S-"” with a number N
such as (S-1), means to solder the connection. The /_—m—
number following the ““S-"’ tells how many wires are \ SHIELD
at the connection. (NS) means not to solder because LEAD
other wires will be added later. BE CAREFUL YOU DO NOT CUT THE SHIELD LEAD
AS YOU REMOVE THE OUTER INSULATION.

() Connect one end of the 11" shielded cable as

follows: ﬁ%’

ﬁ N

Inner lead to scanner circuit board hole J (S-1). M %{

Shield lead to scanner circuit board hole K

(8-1). PEEL OFF THE FOIL.

FOIL

The free end of this cable will be connected later.

() Prepare the following wires: % f
\ SHIELD

6" brown LEAD
6" red

6-1/2" orange
7-3/4" yellow
8" green

/—
7-1/2" green 5 G —
8-3/8" blue I/j\ * //
5-1/4" yellow o2

Connect one end of the prepared wires to the scanner
circuit bpard in the following steps. The free ends of Detail 2-7A
these wires will be connected later.

REMOVE 1/4" OF THE INNER INSULATION.

( ) Connect one end of a 6” brown wire to hole 1 () Connect one end of an 8" green wire to hole 5
(S-1).

(S-1).

( ) Connect one end of a 6" red wire to hole 2 (S-1) ( ) Connectoneend ofa 7-1/2" green wire to hole E
' (S-1).

() Connectone end of a 6-1/2" orange wire to hole () Connectone end of an 8-3/8" blue wire to hole 6

3 (S-1). (S-1).
() Connect one end of a 7-3/4” yellow wire to hole () Connectone end of a 5-1/4” yellow wire to hole
4 (S-1). B (S-1).
-
O Y 1 3 1 (INCHES) 2 3 4 5 6
|”°‘3’8I25’°‘7“’l A R ER AU NAPUN NN SR EPUR U U SO EEUTENN S EPU N '|l" lln,lll",—l
llasaasaany| T T T t T T T T T T T T T T 19 T 1I° T 111 T 1[2 1]3 1|4 15 16 17

O 5 1 (m 2 3 4 5 6 7 8
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() Prepare the following wires:

5-1/2" orange
8-3/4" violet
10" gray

9” white

9” black
8-1/4" brown
5-3/4” blue

Connect one end of the prepared wires to the scanner
circuit board in the following steps. The free ends of
these wires will be connected later.

() Connect one end of a 5-1/2" orange wire to hole
C (S-1).

() Connectone end of an 8-3/4" violet wire to hole
7 (S-1).

() Connect one end of a 10" gray wire to hole 8
{S-1).

( ) Connect one end of a 9” white wire to hole X
(S-1).

() Connect one end of a 9” black wire to hole Y
(S-1).

() Connectone end of an 8-1/4” brown wire to hole
F (S-1).

() Connect one end of a 5-3/4” blue wire to hole A
(S-1).

NOTE: When you are instructed to prepare stranded
wire, as in the next step, cut the wire to the specified
length and remove 1/4" of insulation from each end.
Then twist the fine strands together at each end and
melt a small amount of solder onto them to hold the
fine strands together.

() Prepare the following wires:

5-1/4" gray
6-1/2" black

two 3-1/2" red stranded
7-1/4" red stranded
7-1-/2" black stranded

Connect one end of the prepared wires to the scanner
circuit board in the following steps. The free end of
these wires will be connected later.

() Connect one end of a 5-1/4" gray wire to hole D
(S-1).

() Connectone end ofa6-1/2"black wire to hole G
(S-1).

() Connectoneend ofa3-1/2"red stranded wire to
hole M (S-1).

() Connectoneend ofa3-1/2"red stranded wire to
hole N (S-1).

( ) Connectoneend ofa7-1/4"red stranded wire to
hole T (S-1).

() Connectoneend ofa 7-1/2"black stranded wire
to hole U (S-1).

BEND OVER WIRE

AND ,
SOLDEi Z 7

s

DO NOT
BEND

Detail 2-7B

() Refer to Detail 2-7B and install and solder a
male pin on the free end of the 7-1/4" red
stranded wire coming from circuit board hole
T.

() Likewise, install a male pin on the free end of
the 7-1/2" black stranded wire coming from cir-
cuit board hole U.
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POINT

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for the following

_ conditions:
5 kj>/ TAB
N () Unsoldered connections.
\/:7
3 0CK .
\ &y SS HCE LELT ( ) Poor solder connection.
P BLACK
( ) Solder bridges between foils.
RED
Detail 2-7 . .
etail C () Protruding leads which could touch together.
( ) Refer to Detail 2-7C and position the socket ( ) Transistors and integrated circuits for proper
shell as shown. Insert the male pin at the end of type and installation.
the 7-1/4" red stranded wire into the socket hole
nearest the point. Then push the pin into the ( ) Electrolytic and tantalum capacitors for the cor-
socket shell until it snaps into place. rect position of the positive (+) mark.
. L . ( ) Diodes for correct position of the banded end.
( ) Likewise, install the male pin at the end of the
7-1/2" black stranded wire into the other hole in
the socket shell. ( ) Setthe Scanner circuitboard aside temporarily.
O v Y% 3, 1 (INCHES) 2 3 4 5 6 7
|‘1°13{8r5{°17f°|.1.I.|.l.|.l.|.ltu. Al.||1.|.|l|.1.ljll_l
| RAALEASALS E S S S SR A S S LI LS L S O R R R
o S 1 (CM) 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17
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CHASSIS

PARTS LIST

() Refer to the Pack Index Sheet and locate and
remove all the parts from compartment #3
(Chassis).

() Unpack these parts. Check each part against the
following list. The key numbers correspond to
the numbers on the “Chassis Parts Pictorial”
(Mustration Booklet, Pages 2 and 3).

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see ‘‘Replacement
Parts’ inside the rear cover of this Manual. For prices,
refer to the separate ‘“Heath Parts Price List.”

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. | No. Part No. Comp. No.
RESISTOR - CONTROLS - SWITCHES HARDWARE

NOTE: The following resistor has a tolerance of 10%. This is
indicated by a fourth color band of silver.

A1 1-37 1 2.2 MQ, 10% (red- R1
red-green) resistor

A2  10-1078 1 10 kQ control R2

A3 19-725 1 10 kQ control with R3/SW1
switch

A4 64-85 1 DPDT switch (push on - SW2
push off)

A4 64-827 1 DPDT switch (momentary SW3
contact)

CAPACITORS

B1  21-71 1 .001 uF, 1400 V (1.4 kV) C1
ceramic

B1 21-163 1 .001 wF, 500 V ceramic c2

B1 21-143 1 .05 uF ceramic (used
for test purposes only)

B2 31-8 1 1-8 pF trimmer C5

Hardware packets are marked to show the size of the
hardware they contain (HDW #4, or, HDW #2 & #6, etc.). You
may have to open more than one packet — in this pack — to
locate all the hardware of any one size (#6, for example).

#2 Hardware

C1  250-1172 6
C2  252-51 6
C3 254-7 6

2-56 x 1/4" screw
2-58 nut
#2 lockwasher

#4 Hardware

C4  250-52 21 4-40 X 1/4" screw
C5 252-15 19  4-40 nut

Cé 252-192 2 4-40 push-in nut
C7 2549 21  #4 lockwasher
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Hardware (cont’d.) KNOBS
#6 Hardware E1  462-970 2 Small square knob
E2  462-966 8 Large square knob
C8 250-170 4  #6 x 1/4" sheet metal E3  462-971 2 Barknob
screw
C9 250-587 11 6-32 X 5/16" screw METAL PARTS
C10 250-434 8 6-32 x 3/8" flat head screw
C11  252-3 12 6-32 nut F1  200-1255-1 1 Chassis
C12 253-60 4 #6 flat washer F2 203-1904 1 Subpanel
C13  254-1 12 #6 lockwasher F3  204-2151 2 Center bracket
C14  259-1 1 #6 solder lug F4 2042152 1  Angle bracket
F5  204-2153 1 Side bracket
F6  204-9 3 L bracket
F7  205-1730 1  Bottom cover
#8 Hardware F8 210-91 1 Bezel
F9 260-67 3 Clip
C15 250-137 2 8-32 x 3/8" screw
C16 2524 2 832 nut MISCELLANEOUS
C17 254-2 2  #8 lockwasher 54-914 1 Power transformer T
G1 733 8 Grommet
G2 75-108 1 Insulating paper
G3  134-977 16 Lamp socket lead
G4  259-22 2  Spade lug
Control Hardware G5 26144 4 Foot
89-3 1 Line cord
Cc18 252-7 2 Control nut G6 354-6 10 Cable tie
C19 254-5 2  Control lockwasher 401-181 1 Speaker
G7 412-618 8 Lamp (GE-73, 12-14 V) PL1-PL8
G8 413-41 8 Redlens
FUSEHOLDER - CONNECTORS - SOCKETS GO 41342 8  Lens holder
G10 421-1 1 1-1/2 ampere fuse F1
G11 490-5 1 Nut starter
D1 423-10 1 In-line fuseholder
12 490-109 1 Alignment tool
D2 4324 1 AC connector S1 G 0 9
D3 432.73 2 Female pin NOTE: The following parts are packed in the bottom of the
D4  432-196 1 Plug shell S2 shipping carton.
D5  434-301 8 Lamp socket
D6  434-42 1 Phono socket S3

Trim label
Rubber pad (packed in
a small envelope)

H1  203-1746 1
H2  75-138 2
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STEP-BY-STEP ASSEMBLY
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Detail 3-1A

ASSEMBLY AND WIRING

Refer to Pictorial 3-1 for the following steps.

( ) Locate the chassis and position it as shown.

NOTE: Use the plastic nut starter supplied with this
kit to hold and start 6-32 and 4-40 nuts on screws.

() S1:Refer to Deail 3-1A and mount an AC con-
nector on the inside of the chassis at S1. Use a
6-32 X 5/16” screw, #6 lockwasher, and 6-32
nut at AA. Use a 6-32 X 5/16" screw, #6 solder
lug, and 6-32 nut at AB. Position the solder lug
as shown. NOTE: The AC connector supplied
with your kit may have offset lugs as shown in
PICTORIAL 3-1 the inset drawing. Mount this connector so the
offset portion of the lugs is towards the bottom
flange of the chassis.
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Detail 3-1B

() Refer to Detail 3-1B and mount the speaker to
the side of the chassis. Use 6-32 x 3/8" flat head
screw, #6 flat washers, #6 lockwashers, and
6-32 nuts. Install the flat washers between the
speaker and the side of the chassis. Make sure
you install the speaker so the lugs are
positioned as shown.

() Refer to Detail 3-1C and cut the power trans-
former leads to the indicated lengths. Measure
the leads from where they come out of the trans-
former. Remove 1/4” of insulation from the ends
of the cut leads. Then, if necessary, melt a small
amount of solder onto the exposed end of each
lead to hold the small wire strands together.

NOTE: The term “hardware’’ will be used to refer to
screws, nuts, and lockwashers when parts are being
mounted in some of the following steps. The phrase
“Use 8-32 X 3/8” hardware,” for example, means to
use an 8-32 X 3/8” screw, a #8 lockwasher, and an
8-32 nut. Refer to the Pictorial or Detail for the correct
way to install the hardware.

O Y Y% ¥y 1 (INCHES) 2 3
1/8 | 3/8 | 5/8

|7’.°'|.1.l‘l.|.'1.l‘|.|.|.

3\ BLK 2-3/4" g
‘ BLK 2-3/4"_
/ RED

N DO NOT CUT
l —1—

RED-YEL
DO NOT CUT

RED
DO NOT CUT

Detail 3-1C

( ) T1: Refer to Detail 3-1D and mount the power
transformer on the inside of the chassis at T1.
Use 8-32 x 3/8" hardware. Position the trans-
former so the wires are on the right as shown.

8-32 NUTESP

#8 |1
LOCKWASHERGD

G

INSIDE OF
CHASSIS

(S

SCREW

Detail 3-1D

[Ranassaszasi T T T t T T T T T — T
O 5 1 (cm 2 3 4 5 6 7 8
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INSET

7 \
3/4" LARGE 3/4" MEDIUM
SLEEVING SLEEVING

PICTORIAL 3-2

Refer to Pictorial 3-2 for the following steps.

() Slide a 3/4” length of medium sleeving (heat
shrinkable) onto the black transformer lead that
is closest to the back of the chassis.

NOTE: In some of the following steps, you will be
instructed to ‘“make a mechanically secure connec-
tion.” To do this, insert the wire through and wrap it
around the lug before you solder it. See the inset
drawing on Pictorial 3-2.

( ) Connect the black transformer lead with the
medium sleeving to AC connector S1 lug 1
(S-1). Make a mechanically secure connection.

() Aftertheconnection has cooled, push the sleev-
ing over the connection and onto lug 1 until the
entire lug is covered. Then hold your soldering
iron near, but not touching, the sleeving. The
heat from the soldering iron will cause the
sleeving to shrink around the connection. Re-
position your soldering iron as necessary to get
the sleeving to shrink on all sides.

SOLDER

—]

\
CUT OFF /
/ 1" SMALL SLEEVING

Detail 3-2A

Slide a 3/4” length of large sleeving (heat
shrinkable) onto the other black transformer
lead.

Connect this transformer lead to AC connector
S1 lug 2 (NS). Make a mechanically secure con-
nection. Donot push the sleeving onto the lug at
this time.

Refer to Detail 3-2A and prepare a resistor
capacitor combination. Use a 2.2 MQ) (red-red-
green) resistor and a .001 uF, 1400 V ceramic
capacitor. Solder the leads together. Then cut
off the excess capacitor leads.

Slide a 1" length of small sleeving onto either
lead of the resistor-capacitor combination.

R1/C1: Insert this lead with the sleeving
through the large sleeving on the black trans-
former lead. Then connect it to AC connector S1
lug 2 (S-2). Make a mechanically secure connec-
tion.

Wait until the connection is cool; then push the
large sleeving over the connection and onto lug
2 until the entire lug is covered. Again, use your
soldering iron to shrink the large sleeving.

Connect the other lead of the resistor-capacitor
combination to solder lug AB (S-1). Make a
mechanically secure connection.
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PICTORIAL 3-3

Refer to Pictorial 3-3 for the following steps. RETAINING
TABS
() Reposition the chassis as shown. ‘
anf2 b | 7
INSIDE
T of
CHASSIS

( ) S3: Mount a phono socket on the inside of the
back panel at S3 with 6-32 x 5/16” hardware.
Position the socket so the short lug faces up-
ward as shown.

N

g

( ) C5: Refer to Detail 3-3A and install a 1-8 pF

trimmer capacitor in hole C5 in the back panel. SégT LOCATING

Place the locating tab in the small hole; then HOLE TAB
push on the trimmer until both retaining tabs
snap into place. Detail 3-3A

O Y% % 3% 1 (INCHES) 2 3 4
|"°3’°|5’°7/8| .I.I.IL4.|.ltllls.I.|A|.'|l4|'.1.’|.|'.|.'|.||.|.'|.I "

|RARANARAAN T T T T L T T T T T T
o 5 1 (CM) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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PICTORIAL 3-4

Refer to Pictorial 3-4 for the following steps.

NOTE: When you mount the brackets in the following

steps, make sure you position them as shown in the
Pictorial.

() Mount an angle bracket to the back of the chas-
sis with two #6 X 1/4” sheet metal screws.
()

Examine the side bracket and notice that the
holes are closer to one end than the other. Posi-
tion the wide space as shown in the Pictorial;
then mount the side bracket to the back of the
chassis at AC with 4-40 X 1/4” hardware.

( ) Mount a center bracket from the side of the
chassis at AD to the side bracket at AE. Use 4-40
X 1/4" hardware at AD. Use 4-40 X 1/4”
hardware and an L bracket at AE. Insert the

screw through the nonthreaded hole in the L
bracket.

()

Mount a center bracket from the side of the
chassis at AF to the side bracket at AG. Use 4-40
X 1/4" hardware.

() Set the chassis aside temporarily.
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SCANNER
CIRCUIT BOARD

()

@2-56 NUT

b#? LOCKWASHER

i
éZ-Bé x 1/4" SCREW

Refer to Pictorial 3-5 for the following steps.
( ) Locate the subpanel and position it as shown.
( ) Mount an L bracket at DA with 4-40 x 1/4"

hardware. Refer to the inset drawing and pull
up on the L bracket as you tighten the hardware.

4-40 x 1/4"
L-BRACKET SCREW

P

0

#4 LOCKWASHER

PICTORIAL 3-5

SUBPANEL

PICTORIAL 3-6

2-56 NUT @) g

#2 LOCKWASHER /l

2-56 x 1/4" SCREW

( ) Likewise, mount an L bracket at DB with 4-40 X
1/4" hardware.

Refer to Pictorial 3-6 for the following steps.
( ) Reposition the subpanel as shown.

() Install grommets in holes PL1 through PL8 in
the subpanel.

( ) Mount the previously assembled scanner cir-
cuit board to the subpanel. Use 2-56 X 1/4”
hardware. Make sure you do not pinch any of
the wires coming from the circuit board be-
tween the switch assembly and the subpanel.

( ) SW3: Mount a DPDT switch (momentary con-
tact) at SW3 with 2-56 X 1/4” hardware. Posi-
tion the switch so the open lugs face as shown.
Also, position the switch frame parallel to the
edge of the subpanel before you tighten the
hardware.

( ) SW2: Mount a DPDT switch (push on-push off)
at SW2 with 2-56 x 1/4” hardware. Position the
switch so the open lugs face as shown. Also,
position the switch frame parallel to the edge of
the subpanel before you tighten the hardware.
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Detail 3-7A
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PICTORIAL 3-7

Refer to Pictorial 3-7 for the following steps.

(

Carefully mount the subpanel and scanner cir-
cuit board assembly in the chassis. Position the
circuit board on top of the center bracket
flanges. Again, be careful you do not pinch any
of the wires between the circuit board and the
chassis. Then install 6-32 X 3/8" flat head
hardware at AJ, AK, AL, and AM. Install 4-40 x
1/4” hardware at AH. Make sure you install this
hardware as shown. Mount the circuit board to
the center bracket with 4-40 X 1/4” hardware at
BA, BB, BC, and BD.

R3/SW1: Refer to Detail 3-7A and install a 10 k()
control with switch (#19-725) atR3/SW1.Usea
control lockwasher and a control nut. Position
the control as shown.

R2:Install a 10 k() control (#10-1078) at R2. Use
a control lockwasher and a control nut. NOTE:
Donotbe concerned if lug 1 touches the chassis.
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Detail 3-8B

Detail 3-8A

Refer to Pictorial 3-8 (Illustration Booklet, Page 4) for () Refer to Detail 3-8B and install a 4-40 X 1/4"

the following steps. screw all the way into either press-in nut. Then
remove the screw and set it aside. This seats the
( ) Locate the bezel and place it on your work sur- press-in nut in the bezel and makes it easier to
face. Place it on a soft cloth to prevent it from reinstall the screw later.
being scratched when you perform the follow-
ing steps.

( ) Refer to Detail 3-8A and install 4-40 press-in () Likewise, install a 4-40 x 1/4" screw all the way
nuts in the bezel at AN and AO as follows: into the other press-in nut. Then remove it.

1. Start the split (slotted) end of the press-in
nut into the bezel.
NOTE: Use a short, small screwdriver when you in-
2. Place a small block of wood or other suitable stall the screws in the next step. These screws are
support against the bezel directly behind more difficult than normal to install.
the press-in nut.

() Install the bezel on the subpanel with two 4-40
X 1/4" screws and two #4 lockwashers at AN
and AO.

3. Then use the handle of a nut driver (or
screwdriver) to push the nut all the way into
the bezel.
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Refer to Pictorial 3-9 for the following steps.

( ) Install large square knobs onto the channel
switches as follows:

1. Position the knob so the slots are above and
below the switch shaft (not on the sides of
it).

2. Then push the knob onto the switch shaft
until it snaps into place.

( ) Likewise, install small square knobs on the
Scan-Man and the Channel Select switches.

() Install bar knobs on the Volume and the
Squelch controls as follows:

1. Line up the flat in the knob with the flat on
the control shaft.

2. Then push the knob onto the shaft as far as it
will go.

(

)

PICTORIAL 3-9

Examine the clearance around the large square
knobs, the small square knobs, and the bar
knobs. If the clearance is not uniform, you will
have to remove the bezel and reposition the
switch assemblies and controls as necessary. To
do this you will have to loosen the screws that
hold the switch assemblies to the subpanel.
Then replace the bezel on the subpanel and
recheck the clearance. It may take several at-
tempts to obtain the best appearance.

Temporarily lay the trim label (do not remove
the paper backing) on the bezel. Adjust and
hold the trim label against the bezel to obtain
uniform clearance around all of the knobs. Do
not be concerned about the clearance around
the holes at the top of the bezel. These holes will
be completely covered later. If necessary, repo-
sition the switches and controls as you did be-
fore to obtain uniform clearance. Look along the
edges of the trim label and remember this exact
spacing (between the trim label and the bezel).
Then remove the trim label and set it aside.

Remove the bezel from the chassis.
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CLEAN THIS SURFACE

it

A SCAN  a MAN CHAN SELECT

O O

OFF*
MODEL GR-1132 HEATHKIT LO-HI VHF/UHF SCANNER VOLUME SQUELCH

Detail 3-9A

SMALL
( ) Refer to Detail 3-9A and dampen a cloth with SCREWDRIVER LAMP

s : SOCKET
cleaning solven.t (§uch as rubbing alcohol). LAMP SOCKET | | LEAD
Then clean the indicated surface of the bezel.
This will provide a clean, oil-free surface for the NN
trim label you will install in the next step. \

y P cLIp=" %

( ) Again,refer toDetail 3-9A and remove the back- / .
<

~CONNECTOR

ing paper from the trim label. Then press the
label onto the bezel. NOTE: Make sure you in-
stall the trim label on the bezel exactly as you
had it positioned before.

1. CUT OFF THE 2. POSITION THE CONNECTOR (AT

( ) Install the bezel on the subpanel with two 4-40 CLIP CLOSE THE END OF EACH LAMP SOCKET
X1/4" screws and two #4 lockwashers at AN TO THE LEAD) AS SHOWN AND PUSH
and AO SOCKET. THEM INTO THE SOCKET. THEN

. USE A SMALL SCREWDRIVER AND

PUSH THE CONNECTORS FURTHER
INTO THE SOCKET UNTIL THEY
"CLICK" INTO PLACE.

Refer to Pictorial 3-10 (Illustration Booklet, Page 4) for

the following steps. 3. TWIST THE LAMP SOCKET LEADS

TOGETHER.

() Refer to Detail 3-10A and prepare eight lamp
and socket assemblies.

4. CAREFULLY EXAMINE THE LAMP
LEADS. MAKE SURE BOTH LEADS

Il SOCKET ARE STRAIGHT AND POSITIONED
( ) PL1 — PL8: Push the lamp and socket as- AAS SHOWN. THEN PUSH THE
semblies into grommets PL1 through PL8 until / LAMP INTO THE SOCKET.
the back of each socket is about 3/16" from the
grommet. " TWIST

Detail 3-10A
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Refer to Pictorial 3-11 (Illustration Booklet, Page 5) for
the following steps.

NOTE: Position the free ends of the wires coming
from the scanner circuit board out of the way so you
do not burn them when you perform the following
steps.

Connect the wires coming from lamps PL1 through
PL8 to switches SW101 through SW108 on the scan-
ner circuit board in the following steps.

IMPORTANT: Make sure you DO NOT connect all of
the lamp leads to switch lugs 4 and 5. LAMPS PL1 —
PL4 CONNECT TO SWITCH LUGS 4 AND 5, BUT
LAMPS PL5 — PL8 CONNECT TO SWITCH LUGS 1
AND 2.

( ) Eitherlead of lamp PL1 to switch SW101 lug 4
S-1).

() Other lead of lamp PL1 to switch SW101 lug 5
(S-1).

( ) Either lead of lamp PL2 to switch SW102 lug 4
(S-1).

() Other lead of lamp PL2 to switch SW102 lug 5
(S-1).

( ) Either lead of lamp PL3 to switch SW103 lug 4
(S-1).

() Other lead of lamp PL3 to switch SW103 lug 5
(S-1).

() Either lead lamp of PL4 to switch SW104 lug 4
(S-1).

() Other lead of lamp P14 to switch SW104 lug 5
(S-1).

() Either lead of lamp PL5 to switch SW105 lug 1
(S-1).

() Other lead of lamp PL5 to switch SW105 lug 2
(S-1).

( ) Either lead of lamp PL6 to switch SW106 lug 1
(S-1).

( ) Other lead of lamp PL6 to switch SW106 lug 2
(S-1).

( ) Either lead of lamp PL7 to switch SW107 lug 1
(S-1).

( ) Other lead of lamp PL7 to switch SW107 lug 2
(S-1).

() Either lead of lamp PL8 to switch SW108 lug 1
(S-1).

() Other lead of lamp PL8 to switch SW108 lug 2
(S-1).

Refer to Pictorial 3-12 (Illustration Booklet, Page 6) for
the following steps.

() Position the wires and socket S2 under the
transformer as shown. Socket S2 will be instal-
led later.

() Connect the red-yellow transformer lead to cir-
cuit board hole R (S-1).

( ) Connect either red transformer lead to circuit
board hole S (S-1).

( ) Connect the other red transformer lead to cir-
cuit board hole P (S-1).

( ) Connectthered stranded wire coming from cir-
cuit board hole N to switch SW1 lug 2 (S-1).

( ) Connectthered stranded wire coming from cir-
cuit board hole M to switch SW1 lug 1 (S-1).

( ) Route the free end of the shielded cable coming
from circuit board holes J and K to the other end
of the circuit board near the lugs of control R3.
The free end of this cable will be connected
later.

( ) Bend and shape the wires coming from circuit
board holes 1 through 8 as shown. Make the first
bend in each wire about 3/4” above the circuit
board. Group them as neatly as possible. Route
wire ties around the wires and shielded cable at
CC, CD, CE, and CF. Insert the pointed end of
the tie through the locking collar and pull it
tight around the wires as shown in the inset
drawing. Cut off the excess tie.

( ) Connect the black wire coming from circuit
board hole Y to speaker lug 1 (S-1).

( ) Connect the white wire coming from circuit
board hole X speaker lug 2 (S-1).
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Prepare a 1-1/4” green wire.

( ) Connect a 1-1/4" green wire from switch SW2
lug 5 (S-2) to switch SW3 lug 3 (S-1).

PICTORIAL 3-13 ( ) Connect the gray wire coming from circuit
board hole D to switch SW2 lug 6 (S-1).

( ) Remove an additional 1/4” of insulation (1/2"
Refer to Pictorial 3-13 for the following steps. total) from the free end of the black wire coming
from circuit board hole G.
NOTE: As you connect each wire in the following

steps, bend and shape it as shown. NOTE: Where a wire passes through a connection and

then goes to another point, as in the next step, it will

( ) Connect the blue wire coming from circuit count as two wires in the solder instructions (S-2),
board hole A to switch SW2 lug 3 (S-1). one entering and one leaving the connection.

( ) Connect the yellow wire coming from circuit () Connectthe end of theblack wire to switch SW3

board hole B to switch SW2 lug 2 (S-1). through lug 5 (S-2) to lug 2 (S-1).
( ) Connect the orange wire coming from circuit ( ) Connect the brown wire coming from circuit
board hole C to switch SW2 lug 1 (S-1). ’ board hole F to switch SW3 lug 6 (S-1).
( ) Connect the green wire coming from circuit ( ) Group the wires neatly together and install wire
board hole E to switch SW2 lug 5 (NS). ties at CA and CB.
(o} Ya Y 3, 1 (INCHES) 2 3 4 5 6 7
e speysm e o 0 o o b ey b e b e b ey |
7 7T t—71T -1 1 I 1 I I 1 T I T T
[o] 5 1 (CM) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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PICTORIAL 3-14

Refer to Pictorial 3-14 for the following steps.
() Reposition the chassis as shown.

( ) S2:Install socket S2 in chassis hole S2. Bend the
tabs back and then push the socket into the hole.
Make sure the red wire (and the pointed end of
the socket) are toward the plus (+) mark printed
on the back of the chassis.

( ) Locate the shielded cable that is near control
R3.

( ) Connect the shielded cable to control R3 as fol-
lows:

Inner lead to lug 2 (S-1).
Shield lead to lug 3 (NS).

( ) C2:Connecta.001 uF, 500 V ceramic capacitor
to control R3 between lugs 1 (NS) and 3 (NS).
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Refer to Pictorial 3-15 for the following steps.

() Refer to Detial 3-15A and examine a red lens
and a lens holder. Notice that the lens has two
grooves and the lens holder has two ridges.
IMPORTANT: Make sure you position the
ridges of the lens holder into the grooves in the
lens when you assemble these parts in the next
step.

() Carefully assemble eight lens assemblies. Push
the lens into the lens holder as far as it will go.

( ) Lineup thetabs onthe lens assemblies with the
notches in the front panel; then push the lens
assemblies into place.

PICTORIAL 3-15

LENS
HOLDER

RIDGES

AY
Z \\\

GROOVES * \

Detail 3-15A
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DC POWER CABLE ASSEMBLY ( ) Insert the female pin into the end of the
fuseholder lead into the plug shell hole nearest
the point. Push the pin into the hole until it
snaps into place.

Refer to Pictorial 3-16 for the following steps.

() Openthein-line fuseholder by twisting the two

halves in opposite directions. ( ) Likewise, insert the female pin at the end of the

black stranded wire into the other plug shell

( ) Cut the fuseholder lead 6” from the indicated hole.

end as shown.
hell.
() Insert a 1-1/2" ampere fuse in the fuseholder; (1) Cutoff both tabs from the plug she

then close the fuseholder. () Install and solder spade lugs on the other ends

of the fuseholder lead and the black stranded
wire. NOTE: Since you will use the DC power
cable if you install the Scanner in your vehicle,
you can skip this step until after you have in-
stalled the Scanner. See “Mobile Installation.”
This lets you install the spade lug after you
have routed the wires and cut them to the de-
sired lengths.

( ) Locate the remaining length of black stranded
wire.

() Prepare each end of the fuseholder leads and
each end of the balck stranded wire.

() Install and solder female pins on the end of the
6" fuseholder lead and on one end of the black

stranded wire.

( ) Position the plug shell as shown (pointed-

end-up). T/AB
@ POINT
cut_
BEND OVER OFFN\ ! /
AND N
SOLDER WIRE g

Ny

D
Sw DO NOT N CUT
SPRING ™ NBEND Db OFF
1-1/2- AMPERE FUSEHOLDER g TAB
FUSE
=N - SHELL

6“
FUSEHOLDER ’@ﬁ
AN _C

BLK

/ "
u N{L =
LUG
PICTORIAL 3-16 %7%

BEND LUGS OVER BARE WIRE

AND SOLDER
? Vi Y 3, 1 (INCHES) 2 3 4 5 6 7
1/8 ,3/8 | 5/8 7/8
| 38158 . . . . . A
bretrprre L |"l ’Irll4lr |I - L } ‘| L Illll 'rl ——- |'.'l .'lilvA |l.'l .'llj ll.'l.lxg
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PRIMARY WIRING TESTS

A wiring error in the primary wiring circuit (AC con-
nector) of your kit could cause you to receiver a severe
electrical shock. These tests will assure you that no
wiring errors exist.

( ) Make sure the line cord is not plugged into the
back of the Scanner.

If you do not have an ohmmeter, carefully check the
AC connector wiring with that shown in Pictorial 3-2
on Page 32. Make sure there are no fine wire strands of
wire or solder blobs touching adjacent terminals or
the chassis. Then proceed to the “Scanner Circuit
Operation Tests.”

If you have an chmmeter, perform the following resis-
tance measurements.

( ) Place the ohmmeter in the ‘“X10 ohms” posi-

tion.
METER CONNECTIONS
RED LEAD BLACK LEAD METER READING POSSIBLE CAUSE OF
TROUBLE
1.  Either prong of Ground INFINITE (greater A. AC connector wiring.
the AC connector. than 2.2 MQ). B. Transformer.
2. Other prong of Ground INFINITE (greater A. AC connector wiring.
the AC connector. than 2.2 MQ). B. Transformer.
3.  Either prong of Other prong of 100 Q A. Transformer.
the AC connector. the AC connector. (approximately). B. AC connector wiring.

This completes the ‘“Primary Wiring Tests.” If all tests
were satisfactory, proceed to the ‘“Scanner Circuit
Operational Tests.” If any of the tests were not correct,
you must make the corrections necessary to obtain the
correct readings before you continue.
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SCANNER CIRCUIT OPERATIONAL TESTS

If you do not get the proper results as you perform the
following tests, unplug the line cord anf refer to the
indicated “Troubleshooting Chart” in the “In Case of
Difficulty” section. The components listed in the
charts are the most likely causes (but not necessarily
the only causes) of a problem. When you check these
components, look first for the following items:

— Parts installed incorrectly or backwards.
This pertains especially to diodes, elec-
trolytic and tantalum capacitors, and trans-
istors.

— Unsoldered or inadequately soldered parts.
Reheat the connections in the area of a
problem.

— Incorrect or interchanged parts. Check the
part numbers on the diodes and transistors.

If you are still unable to correct the problem, refer to
the “In Case of Difficulty” section and read all of the
information given there. DO NOT proceed with the
next test until the problem has been corrected.

Refer to Pictorial 3-17 (on Page 7 in the Ilustration
Booklet) for the following steps.

() Push all eight CHANNEL pushbuttons in (on).

( ) Turn the VOLUME control off.

() Release the SCAN-MAN pushbutton to the out
(SCAN) position.

( ) Preparea3”yellowjumper wire. Set thisjumper
wire aside; it will be used later.

( ) Plugthealignment generator into HI VHF sock-
et S3 on the back panel.

() Insert the free end of the yellow wire coming
from the alignment generator into test point
TP1 (13.8V).

( ) Position the eight wires coming from the scan-
ner circuit board so the bare wire ends do not
touch anything.

( ) Connecttheline cord to AC connector S1 on the
back panel.

() Connect the line cord plug to an AC outlet.

CAUTION: The power transformer in your Scanner
has a built-in thermal fuse in the primary winding. If
the transformer secondary wiring (the red wires) be-
comes shorted, it will take only three minutes for the
transformer temperature to rise enough to open the
thermal fuse. Once the thermal fuse opens, the trans-
former must be replaced. If the test lamp or the chan-
nel indicator lamps do not light as specified in the
following steps, a short circuit may exist in the sec-
ondary wiring of the transformer. If this happens, or if
you suspect that a short circuit exists, unplug the AC
line cord immediately to avoid opening the thermal
fuse. Then locate and correct the problem. If the trans-
former feels hot after you have located a problem,
allow it to cool down before you re-apply power. You
can peform the “Primary Wiring Tests”’ on Page 45 to
check the thermal fuse to see if it has opened.

( ) Turn the VOLUME control on.

( ) Momentarily touch the green wire coming from
the alignment generator to test point TP1
(13.8V). The test lamp (PL601) should light.

[Troubleshooting Chart 1]

( ) Momentarily touch the green wire to test point
TP2 (9V). The test lamp should light.
[Troubleshooting Chart 2]

() Insertthe green wire to test point TP3 (5V). The
test lamp should light.
[Troubleshooting Chart 2]

( ) Connectthe yellow jumper wire from test point
TP4 to test point TP5. The channel indicator
lamps should scan in sequence from cahnnel 1
through channel 8.

[Troubleshooting Chart 3]

( ) Remove the jumper wire from test point TP5
when channel indicator lamps 4, 5, or 6 are on.
Scanning should stop and, after a brief period,
the channel 1 indicator lamp should light and
stay lit.

[Troubleshooting Chart 4]
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Reinsert the jumper wire into test point TP5.
The channel indicator lamps should resume
scanning.

Push the SCAN-MAN pushbutton to the in
(MANUAL) position. The indicator lamps
should stop scanning.

[Troubleshooting Chart 4]

Push and hold the CHANNEL SELECT
pushbutton (SW3). The Scanner should scan,
but at a much slower rate.

[Troubleshooting Chart 5]

Release the CHANNEL SECLECT pushbutton
when the channel 5 indicator lamp comes on.
Notice that the channel 5 indicator lamp flashes
approximately every 3 to 5 seconds.
[Troubleshooting Chart 4]

Release the SCAN-MAN pushbutton to the out
(SCAN) position. The channel indicator lamps
should resume scanning.

Release the CHANNEL pushbuttons, one at a
time, starting with channel 1 and working up to
channel 6. Notice that, as you release each
pushbutton, the scanning action bypasses the
corresponding channel indicator lamp. Even
though the scanning appears to be at a faster
rate, it is actually scanning less channels at the
same scan rate.

[Troubleshooting Chart 6]

Turn the VOLUME control off.

Disconnect the line cord plug from the AC out-
let.

Remove the yellow jumper wire from test points
TP4 and TP5. Save this wire; it will be used
again later.

A 3, 1 (INCHES) 2 3

Refer to Pictorial 3-18 (on Page 7 in the Illustration
Booklet) for the following steps.

( ) Reposition the chassis as shown.

NOTE: When you are instructed to tack solder a com-
ponent at a specific location, as in the next step, use
only a small amount of solder. Also do not bend the
lead around the lug as the component will be re-
moved later.

( ) Tack solder one lead of a .05 wF ceramic
capacitor to lug 1 of VOLUME control R3.

Connect the line cord plug to an AC outlet.
Turn the VOLUME control on.

Touch the other lead of the capacitor to the
indicated circuit board foil. You should hear a
buzzing sound from the speaker as you turn the
VOLUME control clockwise.
[Troubleshooting Chart 7]

( ) Turn the VOLUME control off.

Disconnect the line cord plug from the AC out-
let.

Unsolder and remove the .05 uF ceramic
capacitor. Set the capacitor aside; it will be used
again later.

Disconnect the alignment generator and its
wires from the Scanner.

Save all of the remaining parts; they will be used
throughout the rest of the assembly.

TTOTTTrTTT T T T T T T T T T T T
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IF CIRCUIT BOARD

PARTS LIST
() Locateandremoveall of the parts from the pack To order a replacement part, always include the
marked #4 (IF). PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see “Replacement
() Unpackthese parts. Check each part against the Parts” inside the rear cover of this Manual. For prices,
following list. The key numbers correspond to refer to the separate “Heath Parts Price List.”

the numbers on the “IF Circuit Board Parts Pic-
torial” (Illustration Booklet, Page 7).

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS Resistors (cont’d.)
NOTES: A1 1-11 2 1500 Q (brown-green-red)  R244, R247
Al 1-57 1 2200 Q (red-red-red) R226
1. The following resistors have a tolerance of 10% Al 1122 2 3300 ©, 5% (orange- R231, R243
unless they are listed otherwise. 10% is indicated by orange-red)
a fourth color band of silver; 5% is indicated by a Al 1-16 8 4700 Q (yellow-violet-red) ~ R216, R218,
gold fourth band. R221, R223,
R232, R233,
2. These resistors may be packed in more than one ' R236, R248
envelope. A1 1-18 1 5600 ) (green-blue-red) R241
A1 1-116 1 6200 Q, 5% (blue-red- R255
Al 162 1 51, 5% (green-brown- R239 red)
black) A1l 1-19 2 6800 Q (blue-gray-red) R251, R253
Al 1-112 1 180 Q, 5% (brown-gray- R237 A1 173 2 8200 ( (gray-red-red) R252, R254
brown) Al 1-105 5 10 kQ, 5% (brown- R209, R217,
Al 1-45 -1 220 Q (red-red-brown) R238 black-orange) R219, R222,
Al 1-157 4 470 Q, 5% (yellow-violet- R212, R229, R242
brown) R234, R249 A1 1-21 1 15 kQ (brown-green- R256
A1 1-9 1 1000 Q (brown-black-red) R224 orange)
A1 1-10 8 1200 Q (brown-red-red) R201, R202, Al 1-23 1 27 kqQ (red-violet-orange) ~ R235
R203, R204, Al 1-67 4 39 k) (orange-white- R211, R213,
R205, R206, orange) R214, R246
R207, R208 Al 1159 3 82k, 5% (gray-red- R215, R225,
orange) R227

Al 1-29 1 220 kQ (red-red-yellow) R245



Page 49

= I EmATEHKITS
KEY HEATH QTY. DESCRIPTION
No. Part No.
CAPACITORS
Ceramic
B1 21-33 1 33pF
B1 21-111 1 15pF
B1 21-169 1 6pF
Bl  21-167 2 39pF
B1 21-32 1 47 pF
B1 21-121 1 56 pF
B1 21-96 1 85pF
B1  21-11 2 150 pF
B1 21-56 1 470 pF
B1 21-163 4 .001 uF
B1  21-176 2 .01uF
B1 21-143 19 .05 uF
B1 2195 1 AuF
B1 21-99 2 2uF

Electrolytic — Tantalum

B2  25-149
B2 25115
B3 25-221
Other

B4 28-3
B4 281
B4 289
B5 31-68

2
2
1

[y

-

-

1

5 uF electrolytic
10 uF electrolytic
2.2 uF tantalum

.56 pF (green-blue-gray
phenolic

2.2 pF (red-red-white)
phenolic

3 pF (orange-black-white)
phenolic

1-8 pF trimmer

COILS - CHOKES - TRANSFORMER

C1  40-1908
C2 4539
C2 45-51

1

1
8

Oscillator coil
(2-1/2 turns, red)
4.65 uH choke
15 uH choke

CIRCUIT
Comp. No.

RFC210

T201
L203, L204

L205

D201, D202,
D203, D204,
D205, D206,
D207, D208,
D209, D210,
D211, D212,
D213, D214,
D215, D216,
D217, D218
D219

Q206, Q210
Q201
Q209
Q203, Q204,
Q205, Q208
Q202
Q207, Q211,
Q212
1C201

R228

FL201,
FL202

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.
Coils - Chokes - Transformer (cont’d.)
C209 C3 4573 1 2.2 pH (red-red-gold)
C206 choke
Cc225 C4 52-120 1 10.7 MHz IF transformer
Cc228, C229 C4  52-177 2 10.7 MHz matching
c222 coil
Cc207 C4 52-178 1 Quadrature coil
C216
C204, C211 DIODES - TRANSISTORS - INTEGRATED CIR-
C203 cuir
C212, C213,
C217, C251 .
C245, C248 D1 56-56 18 1N4149 diode
C205, C214,
C215, C281,
C219, C223,
C224, C231,
C232, C233,
C234, C235,
C236, C238,
gzzz g:;; D2 56-640 1 MV2110 varactor diode
€255 NOTE: Transistors and integrated circuits are marked foriden-
Ca47 tification in one of the following ways:
C244, C246
1. Part number.
2. Type number. (For integrated circuits, this refers to
the numbers; the letters may be different or miss-
C221, C254 ing.)
C249, C253 3. Part number and type number.
C243 4. Part number with a type number other than the one
listed.
5. Color code in addition to the part number and/or
type number.
c202
D3  417-91 2  2N5232A transistor
C237 D3  417-293 1 2N5770 transistor
D4  417-154 1 2N2369 transistor
Cc208 D3 417-201 4 X29A829 transistor
C201 D3  417-258 1 TIS87 transistor
D3  417-801 3  MPSA20 transistor
D5  442-92 1 CA-3089 integrated
circuit (IC)
L201
MISCELLANEOUS
RFC209
RFC201, E1 10-312 1 10 kQ control
RFC202, 85-1727-10 1 [F circuit board
RFC203, E2  404-574 2 Crystal filter
RFC204,
RFC205, E3  432-134 33 Test point pin
RFC206, (includes 2 extra)
RFC207, E4  432-878 16  Crystal socket pin
RFC208 E5 475-10 3 Ferrite bead
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STEP-BY-STEP ASSEMBLY

Position the IF circuit board as shown.
Then complete each step on the follow-
ing Pictorials.

IMPORTANT: You will install many
components on this circuit board. Many
of them are very close together. There-
fore, take your time and work carefully
to avoid making a mistake.

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

NOTE: When you install a choke, always
bend the leads toward the slots in the
coil form.

() D211-D218: Install eight 1N4149
diodes (#56-56) at D211 through
D218.

() RFC201-RFC208: Install eight 15
uH chokes (#45-51) at RFC201
through RFC208.

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

() Solder the leads to the toil and cut
off the excess lead lengths.

() D201-D208: Install eight 1N4149
diodes (#56-56) at D201 through
D208.

( ) RFC210: 2.2 uH (red-red-gold)
choke (#45-73).

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

() RFGC209:'4.65 uH choke (#45-39).

—_
—

Install 16 crystal socket pins at
Y201 through Y208. Insert each pin
until it is seated against the circuit
board. Place a length of tape over
the pins to hold them against the
circuit board. Turn the circuit
board over and solder the pins to
the foil. Remove the tape after the
connections have cooled.

TAPE

\%\/\Ké

SOLDER FolL

NOTE: When you install a ferrite bead,
insert a 3/4” bare wire through the bead
and bend the ends down to fit into the
circuit board holes. )

3/4"
BARE WIRE

-

FERRITE
BEAD

() Ferrite bead.

() C208: 3 pF (orange-black-white)
phenolic.

NOTE: If you have purchased the op-
tional GRA-1100-2 crystal filter, disre-
gard the next step.

() C202: .56 pF (green-blue-gray)
phenolic.

( ) 1" bare wire.

() Ferrite bead.

() D209: 1N4149 diode (#56-56).

() Ferrite bead.

( ) D210: 1N4149 diode (#56-56).

() C237: 2.2 pF (red-red-white)
phenolic.

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

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

—_
—

PICTORIAL 4-1

3, 1 (INCHES) 2
[poaeys;e 7m| 0
A A B R
(cm) 2 3 4 5 6 7




= g F I ATEIKITS

(

Page 51

) R217: 10 kQ (brown-black-orange).

(

) R218: 4700 Q (yellow-violet-red).

) R205: 1200 ) (brown-red-red).

,

) R206: 1200 Q (brown-red-red).

) R207: 1200 Q (brown-red-red).

) R208: 1200 Q (brown-red-red).

) R221: 4700 Q (yellow-violet-red).

) R219: 10 kQ (brown-black-orange).

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

) R213:39k( (orange-white-orange).

) R212:470 Q (yellow-violet-brown).

) R211:39kQ (orange-white-orange).

) R209: 10 kQ (brown-black-orange).

) R227: 82 kQ (gray-red-orange).

) Place a 1/2" length of sleeving on
one lead of a 39 kQ) (orange-white-
orange) resistor.

) R214:39k(Q) (orange-white-orange).
Insert the lead with sleeving in the
hole between the diode and resistor
as shown.

(

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

%

RS s

CONTINUE - .

) R204: 1200 Q (brown-red-red).

) R203: 1200 Q (brown-red-red).

) R202: 1200 Q (brown-red-red).

) R201: 1200 Q (brown-red-red).

) R222: 10 kQ (brown-black-orange).

) R223: 4700 Q (yellow-violet-red).

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

) R224: 1000 Q (brown-black-red).

) R234:470Q (yellow-violet-brown).

) R215: 82 kQ (gray-red-orange).

) R216: 4700 Q (yellow-violet-red).

) R232: 4700 Q (yellow-violet-red).

) R225: 82 kQ (gray-red-orange).

) R247: 1500 Q (brown-green-red).

) R244: 1500 Q (brown-green-red).

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

PIN1 PIN 1

SMALL
INDENTATION

NOTE: Refer to Detail 4-2A. Then, as you
install the IC in the following step, posi-
tion the pin 1 end toward the index mark
on the circuit board. Insert the IC leads
into the circuit board holes, push it
down against the circuit board, and sol-
der the leads (those with foil around
them) to the foil.

() IC201: CA-3089 integrated circuit

?WWW! PIN 1

INDEX
MARK

(#442-92).

%

PIN 1 PIN 1

Detail 4-2A
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() R226: 2200 Q (red-red-red).

() R231: 3300 Q (orange-orange-red).

() R246:39kQ (orange-white-orange).

() R249:470 Q (yellow-violet-brown).

ILLELELEE

00000000
& ¥

() R255: 6200 Q (blue-red-red).

() R253: 6800 Q (blue-gray-red).

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

() R256: 15 k() (brown-green-orange).

() R251: 6800 Q (blue-gray-red).

() R241: 5600 Q (green-blue-red).

() R243: 3300 Q (orange-orange-red).

() R242:10 kQ (brown-black-orange).

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

PICTORIAL 4-3

e J ITE ATEIEKIT®

CONTINUE <

() R229:470Q (yellow-violet-brown).

() R233: 4700 Q (yellow-violet-red).

() R248: 4700 Q (yellow-violet-red).

() R245: 220 kQ (red-red-yellow).

() R254: 8200 Q (gray-red-red).

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

() R252: 8200 Q (gray-red-red).

() R235: 27 kQ (red-violet-orange).

() R236: 4700 Q (yellow-violet-red).

() R237: 180 Q (brown-gray-brown).

() R238: 220 Q (red-red-brown).

() R239: 51 Q (green-brown-black).

() Solder the leads to the foil and cut
off the excess lead lengths.
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In the following steps, install each of the
transistors as follows:

1. Lineup theflatonthe transis-
tor with the outline of the flat
on the circuit board.

2. Insert the leads into their cor-
rect E, C, and B holes.

3. Then solder the leads to the
foil and cut off the excess
lead lengths.

FLAT ” :|| FLAT
N

N

2

FLAT

skirt shown.

NOTE: The transistor may not have the

() Q203: X29A829 transistor (#417-
201).

() Q204: X29A829 transistor (#417-
201).

( ) Q205: X29A829 transistor (#417-
201).

() Q208: X29A829 transistor (#417-
201).

() Q206: 2N5232A transistor (#417-
91).

CONTINUE &

() Q201: 2N5770 transistor (#417-
293).

FLAT T EEI’FLAT
2 0

BELAT

() D219: MV2110 diode (#56-640).

FLAT

() Q210: 2N5232A transistor (#417-
91).

Refer to the illustration below when you
install the next three transistors.

FLAT

l[:;ﬁ'FLAT
2 9

Py

FLAT

() Q212: MPSA20 transistor (#417-
801).

() Q211: MPSA20 transistor (#417-
801).

() Q207: MPSA20 transistor (#417-
801).

PICTORIAL 4-4

() Q209: 2N2369 transistor (#417-
154).

TAB
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(

) C218: .05 ul ceramic.

(

)

C217:

.001 wF ceramic.

(

)

C216:

85 pF ceramic.

)

C212: .

001 uF ceramic.

)

C209:

3.3 pF ceramic.

©211:

150 pF ceramic.

C213:

.001 uF ceramic.

~—

C215:

.05 uF ceramic.

—

C214:

.05 uF ceramic.

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

C248:

.01 uF ceramic.

C242:

.05 uF ceramic.

~—

C255:

.05 uF ceramic.

~—

C235:

.05 uF ceramic.

—

C239:

.05 uF ceramic.

—

C236:

.05 uF ceramic.

C245:

.01 uF ceramic.

C244:

.2 uF ceramic.

~—

C238:

.05 uF ceramic.

—

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

gl lies

PICTORIAL 4-5

CONTINUE © .

() C205: .05 uF ceramic.

() C204: 150 pF ceramic.

() C207: 56 pF ceramic.

() C206: 15 pF ceramic.

() C203: 470 pF ceramic.

() C223:.05 uF ceramic.

( ) C219: .05 uF ceramic.

() C222: 47 pF ceramic.

() C252:.05 pF ceramic.

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

() C225: 6 pF ceramic.

() C224: .05 uF ceramic.

() C247:.1 uF ceramic.

(- ) C234: .05 uF ceramic.

() C228: 39 pF ceramic.

( ) C246: .2 uF ceramic.

() C229: 39 pF ceramic.

() C241: .05 uF ceramic,

() C231:.05 uF ceramic.

() C232:.05 uF ceramic.

() C233: .05 uF ceramic.

() Solder the leads to the foil and cut
off the excess lead lengths.
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CONTINUE O I

NOTE: In the following steps, install the
test point pins as follows:

TEST POINT 1. Insert. the Pin until
PIN the ridge is seated
against the circuit

RIDGE (.
5§ 2. Make sure the pin is
SOLDER straight; then solder

it to the foil. Be care-
ful you do not fill the
pin with solder, as a
wire must be in-
serted into the pin la-
ter.

3. After the pin has
cooled, insert an
ordinary straight pin

STRAIGHT (not supplied) into
PIN the test point pin.
Work the straight
pin in and out sev-
eral times to slightly
open the test point
pin. This will make
it easier to insert a
wire into the test
point pin later.

() L201: Oscillator coil (red, #40-
1908). Position the locating tab over
the outline of the tab on the circuit
board. Insert the leads into the
holes and push the coil against the
circuit board. Then solder the leads
to the foil and cut off the excess lead
length.

LOCATING

TAB

C201: 1-8 pF trimmer. Position the
raised dot on the trimmer over the
dot shown on the circuit board. In-
sert the leads into the holes and
push the trimmer against the circuit
board. Then solder the leads to the
foil.

—_
—

RAISED
DOT

() Install 24 test point pins.

CIRCUIT

() Test point pin at TP6.

BOARD
DOT

() Test point pin at TP7.

() Test point pin at TP8.

() Test point pin at TP12.

\pem——

() FL201: Crystal filter (#404-574).

() Test point pin at TP11.

() FL202: Crystal filter (#404-574).

() Test point pin at TP10.

NOTE: make sure the metal case on the

() Test point pin at TP9.

crystal filter does not touch the lead of
the 39 pF ceramic capacitor.

() Inthesame manner as before, insert
a straight pin into these test point
pins to open them slightly.

RN\

NOTE: If you purchased the optional
GRA-1100-2 crystal filter, install it at
this time. Refer to the instructions

— I—1 I supplied with the filter.
() R228: 10 kQ control (#10-312).
() Solder the leads to the foil and cut
off the excess lead lengths.

PICTORIAL 4-6
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NOTE: When you install electrolytic and
tantalum capacitors, be sure to match the
positive (+) marking on the capacitor
with the positive (+) marking on the cir-
cuit board.

POSITIVE
(+) MARK;

() C254: 5 uF electrolytic.

() C221: 5 uF electrolytic.

i

e

JEEEEEREE

J00

J0000

%33{?@ =

e A T ATEIITO

( ) L203: 10.7 MHz matching coil
(#52-177).

() L204: 10.7 MHz matching coil
(#52-177).

() C253: 10 uF electrolytic.

() C249: 10 uF electrolytic.

() C243: 2.2 uF tantalum.

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

NOTE: The lugs of the following coils
are spaced so they can be mounted only
one way. Push the coil against the circuit
board; then solder the lugs to the foil and
cut off the excess lug lengths.

() L205: Quadrature coil (#52-178).

o v 3 1 (INCHES) 2

[1/a|3/s|5/a 7/8 |
H A raa| I

NOTE: When you install the following
transformer line up the color dot on the
underside of the transformer with the
dot on the circuit board. Push the trans-
former 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 the trans-

formers.
PINS
COLOR
> DOT

SHIELD
LUG

MOUNTING

HOLES

MOUNTING
LUG

PIN
HOLES

() T201: 10.7 MHz IF transformer
(#52-120).

NOTE: Make sure the body of transistor
Q209 does not touch the shield of IF
transformer T201. Reposition the tran-
sistor if necessary.

PICTORIAL 4-7

haaaasasas T
O 5 1 (cm) 2

» —
a
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Refer to Pictorial 4-8 (Illustration Booklet, Page 8) for
the following steps.

NOTE: When you prepare the wires in the next step,
remove an additional 1/4” of insulation (1/2” total)
from one end of each wire.

( ) Prepare the following wires:

2" brown
2" red

2" orange
2" yellow
2" green
2" blue
2" violet

2" gray

NOTE: There are four rows of small holes at the top of
the circuit board. Make sure you use the holes in the
row nearest the diodes. Each of these holes has a “pear
shaped” outline around it.

Connect the 1/4” end of the prepared wires to the IF
circuit board in the following steps. The 1/2” prepared
end of each wire will be connected later.
( ) Connect a 2" brown wire to hole 1 (S-1).
() Connect a 2" red wire to hole 2 (S-1).
( ) Connect a 2" orange wire to hole 3 (S-1).
( ) Connect a 2" yellow wire to hole 4 (S-1).
( ) Connect a 2" green wire to hole 5 (S-1).
( ) Connect a 2" blue wire to hole 6 (S-1).
( ) Connect a 2" violet wire to hole 7 (S-1).
( ) Connect a 2" gray wire to hole 8 (S-1).
( ) Prepare the following wires:
5-3/4" red
2" brown
1" black
5" white
4-1/4" black
4" green
Connect one end of each prepared wire to the IF
circuit board in the following steps. The free ends of

these wires will be connected later.

( ) Connect a 5-3/4” red wire to hole M (S-1).

PREPARE EACH END AS SHOWN

1/2“ 1/2--
14" a|1/4“
‘0\

SHIELD
LEAD

BE CAREFUL YOU DO NOT CUT THE SHIELD LEAD
AS YOU REMOVE THE OUTER INSULATION.

e
72

PEEL OFF THE FOIL.

FOIL

\
% %
\SH!ELD

LEAD

REMOVE 1/4" OF THE INNER INSULATION.

_—

e /%

’\0,

Detail 4-8A

( ) Connect a 2" brown wire to hole T (S-1).
() Connect a 1" black wire to hole N (S-1).

() Connect a 5" white wire to hole R (S-1).
( ) Connect a 4-1/4" black wire to hole S (S-1).
( ) Connect a 4" green wire to hole P (S-1).

( ) Refer to Detail 4-8A and prepare a 6-3/4"
shielded cable.

Connect one end of the shielded cable to the IF circuit
board in the following step. The other end will be
connected later.

( ) Connect the inner lead of the 6-3/4" shielded
cable to hole U (S-1). Connect the shield lead to
hole W (S-1).
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() Turn the circuit board foil-side-up
as shown.

() Cut each lead of a .001 uF ceramic
capacitor to 1/4”. Then bend each

lead as shown. &,’ [' >
/8> | 1/Ze/
&/ "
1 )&

() C238: Connect and solder the leads
of the .001 uF ceramic capacitor to
the indicated foils. Solder the
upper lead to the indicated foil; do
not insert the lead into the hole.
Then solder the lower lead to the
indicated foil (other component
leads have already been soldered
here). Make sure the capacitor leads
do not touch the other nearby foils.
Push the body of the capacitor
down near the foil.

() Prepare a 1-7/8" black wire.

LOWER LEAD

() Solder the ends of the 1-7/8" black
wire to the two indicated foils.

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

() Unsoldered connections.

() Poor solder connections.

q
—

Solder bridges between foils.

_,
~—

Protruding leads which could
touch together. SOLDER
Transistors and IC for the proper
type and installation.

—_
—

Electrolytic and tantalum
capacitors for the correct position
of the positive (+) end.

—_
~—

Diodes for the correct position of
the banded end.

—_
~—

PICTORIAL 4-9
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INSTALLATION

Refer to Pictorial 4-10 (Illustration Booklet, Page 9) for
the following steps.

() Refer to Detail 4-10A and install the IF circuit
board in the chassis with 4-40 x 1/4” hardware
(seven places). Make sure you do not pinch any
of the wires coming from the circuit boards
between the chassis and the IF circuit board.

Connect the eight wires coming from the scanner
circuit board to the IF circuit board in the following
steps.

() Gray wire to hole 18 (S-1).

( ) Violet wire to hole 17 (S-1).

() Blue wire to hole 16 (S-1).

() Green wire to hole 15 (S-1).

() Yellow wire to hole 14 (S-1).

() Orange wire to hole 13 (S-1).

() Red wire to hole 12 (S-1).

() Brown wire to hole 11 (S-1).

Connect the wires coming from the IF circuit board in
the following steps.

( ) Black wire coming from hole N to scanner cir-
cuit board hole W (S-1).

( ) Brown wire coming from hole T to scanner cir-
cuit board hole H (S-1).

( ) Redwire coming from hole M to scanner circuit
board hole L (S-1).

() Route the following wires out through the bot-
tom of the chassis near control R2 and R3:

Green wire coming from hole P.
Black wire coming from hole S.
White wire coming from hole R.
Shielded cable coming from holes U and V.

\

\

PICTORIAL 4-11

Refer to Pictorial 4-11 for the following steps.
() Reposition the chassis as shown.
() Connect the inner lead of the shielded cable to

control R3 lug 1 (S-2). Connect the shield lead to
control R3 lug 3 (S-3).

( ) Connecttheblack wire to control R2 lug 1 (S-1).
NOTE: Do not be concerned if this lug touches
the chassis.

( ) Connectthe white wire to control R2 lug 2 (S-1).

( ) Connectthe green wire to control R2 lug 3 (S-1).
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OPERATIONAL TEST AND ALIGNMENT

Refer to Pictorial 4-12 (Illustration Booklet, Page 10)
for the following steps.

()

()

Tack solder one lead of a .05 uF ceramic
capacitor (the one you used before) to phono
socket S3 lug 1. Insert the other lead into test
point TP8. NOTE: Shorten the lead, if neces-
sary, to keep this connection as short as possi-
ble.

Plug the alignment generator into HI VHF sock-
et S3 on the back panel.

Connect the wires coming from the alignment
generator to the scanner circuit board as fol-
lows:

Yellow wire to test point TP1 (13.8 V).
Green wire to test point TP2 (9 V).

NOTE: The red wire and the shielded cable are not
connected at this time.

() Insertthefree ends of the wires coming from the

IF circuit board holes 1 through 8 into the indi-
cated test point pins as follows:

Brown wire into UHF pin 1.
Red wire into UHF pin 2.
Orange wire into UHF pin 3.
Yellow wire into HI VHF pin 4.
Green wire into HI VHF pin 5.
Blue wire into HI VHF pin 6.
Violet wire into LO VHF pin 7.
Gray wire into LO VHF pin 8.

Connect the line cord plug to an AC outlet.

Make sure the SQUELCH control is turned fully
clockwise.

Make sure all eight CHANNEL pushbuttons are
pushed in (on).

Make sure the SCAN-MAN pushbutton is re-
leased to the out (SCAN) position.

Turn the VOLUME control on. The test lamp
should light.
[Troubleshooting Chart 8]

Remove the green wire from test point TP2.

Insert the green wire into test point TP9 on the
IF circuit board. The test lamp should light.
[Troubleshooting Chart 9]

( ) Turn the VOLUME control clockwise. You

(

(

(

)

)

)

should hear noise (a rushing sound) from the
speaker.
[Troubleshooting Chart 10]

Turn the SQUELCH control fully coun-
terclockwise. The Scanner should start scan-
ning and the rushing noise coming from the
speaker should stop.

[Troubleshooting Chart 11]

Turn the SQUELCH control fully clockwise.
Scanning should stop, and after a brief period,
the channel 1 indicator lamp should light.

Insert the red wire into test point TP2 (9 V) on
the scanner circuit board.

NOTES:

1.

In the following steps, the test lamp will be used
as a signal level indicator. You will be in-
structed to make an adjustment to produce the
minimum brightness in the test lamp. If the
lamp goes out, turn the RF LEVEL control coun-
terclockwise until the filament in the test lamp
just starts to glow; then continue with your ad-
justment. Slight changes in the test lamp
brightness will be easier to see if you dim the
room lights.

The alignment generator is either connected to
the 5-volt supply (TP3) to operate at a low out-
putlevel, or to the 9-volt supply (TP2) to operate
at a high output level. For the first part of the
alignment, when the Scanner circuits are sig-
nificantly misadjusted, the higher output level
is necessary to obtain the desired test lamp indi-
cations. However, as the alignment progresses
and the Scanner circuits become more sensitive,
less signal is needed to obtain the same results.
Therefore, the adjustments are made first using
the high output level (red wire to TP2), and then
repeated using the low output level (red wire to
TP3). If you cannot adjust the RF LEVEL control
to make the test lamp filament turn on when the
red wire is connected to TP2, move the red wire
to TP3. Then readjust the RF LEVEL control.
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Turn the RF LEVEL control clockwise to 3/4 of
its maximum clockwise rotation or, until the
test lamp just lights.

Adjust quadrature coil L205 for minimum
brightness.
[Troubleshooting Chart 12]

Adjust 10.7 MHz IF transformer T201 for

minimum brightness.
[Troubleshooting Chart 12]

Readjust quadrature coil L205 for minimum
brightness.

Adjust 10.7 MHz matching coil L204 for
minimum brightness.
[Troubleshooting Chart 12]

Adjust 10.7 MHz matching coil L203 for
minimum brightness.
[Troubleshooting Chart 12]

Insert the red wire into test point TP3 (5 V).
Then repeat the five previous steps until no
further improvement can be made. Adjust
quadrature coil L.205 last. This coil is the most
critical adjustment and it should be adjusted
carefully for minimum lamp brightness.

Turn the RF LEVEL control fully coun-
terclockwise.

Turn the SQUELCH control counterclockwise
until the speaker noises quiets. The Scanner
should start scanning. NOTE: If the Scanner
stops on one of the channels and you hear a
rushing noise from the speaker, turn the
SQUELCH control further counterclockwise
until the Scanner scans all channels without
stopping.

[Troubleshooting Chart 13]

Slowly adjust the RF LEVEL control clockwise
until the squelch circuit “opens” (when noise is
heard from the speaker). Scanning should stop
and you should hear noise from the speaker.
One of the channel indicator lamps should
light; then after a brief period, the channel 1
indicator lamp should light.

Remove the green wire from test point TP9. The
test lamp will go out.

Remove the red wire from test point TP3.

Turn the SQUELCH control fully clockwise.

Touch the green wire to the indicated lead (in-
dicated by the arrow) of choke RFC201. The test
lamp should not light.

Release the CHANNEL 1 pushbutton to the out
(off) position. The test lamp should light.
[Troubleshooting Chart 14]

Repeat the two previous steps for channels 2
through 8. Move the green wire to RFC202 for
channel 2, etc.

[Troubleshooting Chart 15]

Push all CHANNEL pushbuttons in (on).

Touch the green wire to the indicated lead of
resistor R212 (470 Q yellow-violet-brown). The
test lamp should light.

[Troubleshooting Chart 16]

Release CHANNEL pushbuttons 2, 3, 5,6, and 8.

Touch the green wire to the indicated lead of
resistor R224 (1000 Q brown-black-red). The
test lamp should light.

[Troubleshooting Chart 17]

Release the CHANNEL 1 pushbutton. The test

lamp should go out.
[Troubleshooting Chart 17]

Touch the green wire to the collector (C) of
transistor Q204. The test lamp should light.
[Troubleshooting Chart 18]

Release the CHANNEL 4 pushbutton. The test
lamp should go out.
[Troubleshooting Chart 19]

Touch the green wire to the collector (C) of
transistor Q203. The test lamp should light.
[Troubleshooting Chart 19]

Release the CHANNEL 7 pushbutton. The test
lamp should go out.
[Troubleshooting Chart 19]

Push the CHANNEL 1 pushbutton.

Turn control R228 (on the IF circuit board) fully
counterclockwise (viewed from the speaker
side of the chassis).

Insert the green wire into test point TP12. The
test lamp should light.
[Troubleshooting Chart 20]
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() Turn control R228 fully clockwise. The test
lamp should go out.
[Troubleshooting Chart 21]

() Connectthe yellow jumper wire from test point
TP10 to test point TP11. Observe and remember
the brightness of the test lamp.

( ) Remove the jumper wire from test point TP11.
Adjust control R228 counterclockwise to obtain
the same lamp brightness you had in the previ-
ous step.

[Troubleshooting Chart 20]

() Perform the two previous steps until the lamp
brightness does not change when the jumper
wire is removed from test point TP11.

Remove the jumper wire.

Turn the VOLUME control off.

Disconnect the line cord plug from the AC out-
let.

Disconnect the alignment generator and its
wires from the Scanner. Set the alignment
generator aside.

Unsolder and remove the .05 uF ceramic
capacitor. Set the capacitor aside, it will be used
again later.

Set the Scanner aside.
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HI VHF CIRCUIT BOARD

PARTS LIST

( ) Locateand remove all of the parts from the pack
marked #5 (HI VHF).

( ) Unpackthese parts. Check each part against the
following list. The key numbers correspond to
the numbers on the ‘“HI VHF Circuit Board Parts

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see “Replacement
Parts” inside the rear cover of this Manual. For prices,
refer to the separate ‘“Heath Parts Price List.”

Pictorial.”
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS CAPACITORS
NOTE: The following resistors have a tolerance of 10% unless B1 28-3 1 .56 pF (green-blue- C303
they are listed otherwise. 10% is indicated by a fourth color gray) phenolic
band of silver; 5% is indicated by a gold fourth band. B1 282 1 1.0 pF (brown-black- C311
Al 1-41 110 O (brown-black-black)  R304 white) phenolic
- (brown-black-black) B1 289 1 3 pF (orange-black-white) ~ C318
A1l 1-1 1 47 Q (yellow-violet- R308 henoli
black) phenolie
Al 145 1 220 Q (red-red-brown) R303 B2 21-168 1 4.7 pF ceramic c312
Al 19 2 1000 Q (brown-black-red) R4, R302 gz :ﬂg? f *73 ‘7": :e’a”"". ggg;’ C304
- .7 pF ceramic
- o - 7
Al 197 1 ;::xnﬁ[jf (brown R30 B2 213 1 10 pF ceramic C309
B2 21-6 2 27 pF ceramic C302, C305
Al 1-44 1 2200 () (red-red-red) R301 B2 21-163 1 .001 uF ceramic C306
A1 1-20 1 10 kQ (brown-black- R306 B2 21-176 1 .01 uF ceramic C313
orange) B2 21-143 4 .05 uF ceramic C307, C314,
Al 1-22 1 22 kQ (red-red-orange) R305 C315, C316
B2 21-95 1 .1 uF ceramic C317
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
COILS - CHOKES HARDWARE
C1  40-1906 1 Orange RF coil L304 #4 Hardware
(3-1/2 turns tapped)
C1  40-1907 3 Yellow RF coil L301, L302, E1  250-52 3 4-40 X 1/4" screw
(4-1/2 turns) L303 E2  252-15 3 4-40 nut
Cc2 45-74 1 .47 uH choke L1 E3 254-9 3 #4 lockwasher
Cc2 45-39 1 4.65 uH choke RFC301
C3 52-176 1 10.7 MHz IF coil L305 1/4// Hardware
C4 475-10 1 Ferrite bead
E4  455-31 1 1/4-32 threaded bushing
TRANSISTORS E5 252-39 1 1/4-32 nut
E6 254-14 1 1/4" internaf tooth
NOTE: Transistors are marked for identification in one of the lockwasher
following ways: E7 254-12 1 1/4”" external tooth
lockwasher
1. Part number.
2. Type number.
3. Part number and type. MISCELLANEOUS
4. Part number with a type number other than the one
listed. 85-1726-5 1  HI VHF circuit board
F1 438-4 1 Phono plug
D1 417-887 1 MPSH10 transistor Q301
D1 417-888 1 2N5222 transistor Q302 NOTE: The following part is located in the bottom of the
shipping carton.
F2 142-128 1 HI VHF antenna
(6-section)
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STEP-BY-STEP ASSEMBLY

Position the circuit board as shown.
Then complete each step on the Picto-

rial. / () R308: 47 Q (yellow-violet-black).
() R304: 10 Q (brown-black-black).

() R305: 22 kQ (red-red-orange).

() R301: 2200 Q (red-red-red). () C311: 1.0 pF (brown-black-white)

phenolic.

—_
—

R303: 220 Q (red-red-brown).

() R306: 10 kQ (brown-black-orange).

—_
—

RFC301: 4.65 uH choke (#45-39).

() R307: 1100 Q (brown-brown-red).

—_
—

C303: .56 pF (green-blue-gray)
phenolic.

( ) C318: 3 pF (orange-black-white)
phenolic.

—_
~—

R302: 1000 Q (brown-black-red).

() Solder the leads to the foil and cut

() Prepare a 3/4” length of bare wire. PICTORIAL 5-1 off the excess lead lengths.

() 3/4” jumper wire. NOTE: You will have a 1000 £ (brown-
black-red) resistor left over. It will be

() Solder the leads to the foil and cut used later.

off the excess lead lengths.

( ) C314: .05 uF ceramic.

() C317:.1 uF ceramic.

() €307:.05 uF ceramic. ( ) C315: .05 uF ceramic.

() €309: 10 pF ceramic. () C308: 7.7 pF ceramic.

() C305: 27 pF ceramic. .
Do not install a capacitor at this location.

() C306:.001 uF ceramic.

() C304: 6 pF ceramic () C316: .05 uF ceramic.

( ) C313:.01 uF ceramic.

( ) C301: 6 pF ceramic.

() C312: 4.7 pF ceramic.

() C307: 27 pF ceramic.

() Solder the leads to the foils and cut

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

off the excess lead lengths.

PICTORIAL 5-2



g EATHRITS

Page 67

In the following steps, install each tran-

sistor as follows:

1. Line up the flat on the transistor
with the outline of the flat on the
circuit board.

2. Insert the leads into their correct B,
E, and C holes.

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

FLA
.

1/4.-

Py 4

CONTINUE < I

() L303: Yellow RF coil (#40-1907).

() L305: 10.7 MHz IF coil (#52-176).

( ) Q301: MPSH10 transistor (#417-
887).

LA

( ) Q302: 2N5222 transistor (#417-
888).

NOTES:

1. When you install the coils in
the following steps, make sure
you align the coils with the coil
outlines on the circuit board.

2. Solder the leads to the foil and
cut of the excess lead lengths
as you install each of the fol-
lowing components.

() L301: Yellow RF coil (#40-1907).

() L302: Yellow RF coil (#40-1907).

() L304: Orange RF coil (#40-1906).

Lol

37

PICTORIAL 5-3

5 6 7
O Y% % % 1 (INCHES) 2 3 4 | J
e, ayse 78| ) ]y, Lo [ B R |- | 1 L] Ly
|AARARRAAN] T T T T T T T T T T T T T T T T T T T T T T T T T T
O 5 1 (cm) 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
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() Refer to Detail 5-4A below and pre-
pare the following shielded cables:

2-1/2"
two 4-1/4"

PREPARE EACH END AS SHOWN

l/4"t:/i‘ﬂ rli:1/4"
l‘:”‘yﬁ—f—? ——

SHIELD LEAD

BE CAREFUL YOU DO NOT CUT THE SHIELD LEAD
AS YOU REMOVE THE OUTER INSULATION

—

(

PEEL OFF THE FOIL.
FOIL

% SHIELD LEAD

REMOVE 1/4" OF THE INNER INSULATION.

&

Detail 5-4A

13" GRN
4-1/4"
2-1/2" SHIELDED
SHIELDED CABLE
CABLE
FERRITE

NOTE: Only one end of each cable will
be connected to the circuit board in the
following steps. The other end will be
connected later.

() Connect the inner lead of a 2-1/2"
shielded cable to hole A (S-1). Con-
nect the shield lead to hole B (S-1).

Connect the inner lead of a 4-1/4"
shielded cable to hole D (S-1). Con-
nect the shield lead to hole E (S-1).

—
~—

H
—

Connect the inner lead of a 4-1/4"
shielded cable to hole F (S-1). Slide
a 1/4” length of small sleeving onto
the shield lead. Then connect the
shield lead to hole G (S-1).

1/4u

4-1/4"
SHIELDED
CABLE

PICTORIAL 5-4

SLEEVING

AT ATEIEIT®

() Prepare a 13" green wire. Then re-
move an additional 1/4” of insula-
tion (1/2" total) from one end.

Slide a ferrite bead onto the 1/2"
prepared end of the green wire.
Then connect the wire to circuit
board hole C (S-1).

(

—

1/2" END

FERRITE
BEAD

Install a 1/4-32 threaded bushing
with a 1/4” internal tooth
lockwasher, a 1/4” external tooth

- lockwasher, and a 1/4-32 nut. Be
sure you install the external tooth
lockwasher on the foil side of the
circuit board. DO NOT overtighten
the nut.

—_
—

1/4-32 THREADED
BUSHING

1/4" INTERNAL

COMPONENT E TOOTH

SIDE OF LOCKWASHER
CIRCUIT (%:t%)”
BOARD = '

1/4" EXTERNAL
| «— TOOTH
LOCKWASHER

@1/4-32 NUT

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

() Unsoldered connections.
() Poor solder connections.
() Solder bridges between foils.

() Protruding leads which could
touch together.

() Transistors for the proper type and

installation.
O v 1w 3y 1 (NCHES) 2 3 4 5 6 7
[we ae)sie 70 ) L N R R B | 1 | T B P .
T T —— T Y T T T T T T T 1 T T T 71 T v I !
0 5 1 (CMm) 2 3 4 5 8 9 10 11 12 13 14 15 16 17
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INSTALLATION

HI VHF ?
CIRCUIT |

<l .L
\i S

_
7

i

Jr”

@ " —
BOARD /‘Owﬁ 4-40 x 174

@J)

SCREW %
|

9 <l\
\/@\' o\él\e\

GD#4 LOCKWASHER
l _—
& 4-40 NUT

PICTORIAL 5-5

Refer to Pictorial 5-5 for the following step.

( ) Install the HI VHF circuit board in the chassis
with 4-40 X 1/4” hardware.

Refer to Pictorial 5-6 for the following steps.

() Connect the free end of the shielded cable com-
ing from HI VHF circuit board holes F and G to
the IF circuit board as follows:

Inner lead to hole D (S-1).
Shield lead to hole E (S-1).

( ) Connectthe free end of the shielded cable com-
ing from HI VHF circuit board holes D and E to
the IF circuit board as follows:

Inner lead to hole K (S-1).
Shield lead to hole L (S-1).

( ) Connect the free end of the shielded cable com-
ing from HI VHF circuit board holes A and B to
phono socket S3 as follows:

Inner lead to lug 1 (NS).
Shield lead to lug 2 (NS).

() Connect the free end of the green wire coming
from HI VHF circuit board hole C to IF circuit
board hole B (S-1). Route this wire as shown.

() R4:Connecta1000 Q) (brown-black-red) resistor
to phono socket S3 between lugs 1 (NS) and 2
(S-2).

( ) L1: Connect a .47 uH choke (#45-74) from
trimmer capacitor C5 lug 1 (S-1) to phono sock-
et S3 lug 1 (NS).

( ) Set the Scanner aside.

() Setthe antenna aside until it is called for later.
The phono plug you have left will only be used
if you use an external antenna (not supplied).
See ‘“Antennas’ on Page 97.
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UHF CIRCUIT BOARD

PARTS LIST

Locate and remove all of the parts from the pack

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see “Replacement
Parts” inside the rear cover of this Manual. For prices,
refer to the separate ‘“‘Heath Parts Price List.”

()
marked #6 (UHF).

() Unpackthese parts. Check each part against the
following list. The key numbers correspond to
the numbers on the “UHF Circuit Board Parts
Pictorial.”

KEY HEATH QTY. DESCRIPTION
No. Part No.
RESISTORS

NOTE: The following resistors have a tolerance of 10%. This is
indicated by a fourth color band of silver.

Al
Al
A1l
Al
Al
At

Al

1-1
18
1-9
1-44
1-18
1-20

1-22

—_ et = N -

47 Q) (yellow-violet-black)
820 ) (gray-red-brown)
1000 Q (brown-black-red)
2200 Q (red-red-red)
5600 () (green-blue-red)
10 kQ (brown-black-
orange)

22 kQ (red-red-orange)

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.

CAPACITORS

B1  28-1 1 2.2 pF (red-red-

white) phenolic

B2 21-158 1 3.9 pF ceramic
R507 B2 21-3 1 10 pF ceramic
R503 B2 21-163 3 .001 uF ceramic
R6, R502
R506 B2 21-143 5 .05 uF ceramic
R501
R505

B2 21-95 1 .1 uF ceramic
R504 B3 31-68 2  1-8 pF trimmer

CIRCUIT
Comp. No._
C3

C511

C503

C505, C506,
C507

C508, C509,
C510, C512,
C513

C514

C501, C502
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
TRANSISTORS Hardware (cont’d.)
NOTE: Transistors are marked for identification in one of the 1/4" Hardware
following ways:
1. Part number. D7 455-31 1 1/4-32 threaded bushing
2. Type number. D8  254-14 2 1/4" lockwasher
3. Part number and type number. D9  252-39 1 1/4-32 nut
4. Part number with a type number other than the one
listed. MISCELLANEOUS
C1  417-887 1 MPSH10 transistor Q501
C1  417-888 1 2N5222 transistor Q502 E1 4539 1 4.65 puH choke RFC501
E2 475-10 1 Long ferrite bead
HARDWARE E2 475-15 1 Short ferrite bead
85-1725-2 1 UHF circuit board
E3  434-42 1 Phono socket S4
#4 Hardware E4  438-4 1 Phono plug

D1 250-52 3 4-40 x 1/4" screw
D2 252-15 3  4-40 nut
D3 2549 3  #4 lockwasher

#6 Hardware

D4  250-587
D5 252-3
D6 254-1 2

N

6-32 x 5/16" screw
6-32 nut
#6 lockwasher

n

NOTE: The following part is located in the bottom of the
shipping carton.

E5 142-726 1 UHF antenna (2-section)
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STEP-BY-STEP ASSEMBLY

Position the circuit board as shown.
Then complete each step as shownin the
Pictorial.

NOTE: Make sure you mount all of the
components as close to the circuit board
as possible. The added capacitance
caused by excessive lead lengths can af-
fect the UHF operation.

() R503: 820 Q (gray-red-brown).

() RFC501: 4.65 uF choke (#45-39).

() R501: 5600 ) (green-blue-red).

() Prepare a 3/4” bare wire.

() 3/4” jumper wire.

() R502: 1000 Q (brown-black-red).

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

(0]

:

(INCHES) 2

Vo oo % 1

1/8  3/8 | 5/8 7/8 ]
F I S L
u T v

PICTORIAL 6-1

() R507: 47 Q (yellow-violet-black).

() R504: 22 kQ (red-red-orange).

() R506: 2200 Q (red-red-red).

() R505: 10 k) (brown-black-orange).

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

NOTE: You will have a 1000 Q (brown-
black-red) resistor left over. Set it aside
temporarily. It will be used later.

(0]

T

LARRARE

I B
I I T I T
5 1

(cm) 2 3 a 5
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NOTE: When you install the trimmer
capacitors in the next two steps, make
sure you match the raised dot on the
trimmer to the dot shown on the circuit
board. Solder the lugs to the foil as you
install each trimmer.

( ) C502: 1-8 pF trimmer.
() C501: 18 pF rimmor \ CONTINU E O I
NOTE: Before you install the next twelve \ ) C510

: .05 uF ceramic.

ceramic capacitors, use long-nose pliers »
t t i lation f; th
oremove he excess insulation from the () Co14: 1 uF ceramic.
capacitor leads.
1N
~ \) () C513:.05 uF ceramic.

remove 511/
INSULATION |rgA
S

ON LEAD d

() C512: .05 uF ceramic.

( . - () C517: 3.9 pF ceramic.
) C508: .05 uF ceramic.

() C507:.001 uF ceramic.

( ) C509: .05 uF ceramic.

() Solder the leads to the foil and cut

( ) C503: 10 pF ceramic. off the excess lead lengths.

() C506:.001 uF ceramic. NOTE: You will have a 2.2 pF (red-red-

PICTORIAL 6-2 white) phenolic capacitor left over. It

will be used later.

() C505:.001 uF ceramic.

() Solder the leads to the foil and cut
off the excess lead lengths.
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NOTE: Before you install the next trans-
istor, carefully form the leads as shown.
To do this, first bend each lead up 90° as
shown. Make this bend as close to the
transistor body as possible. Then bend
each lead down 90° so the leads can be
inserted into the circuit board holes.
Slide a short ferrite bead onto the collec-
tor (C) lead of the transistor. Install the
transistor as close to the circuit board as
the ferrite bead will permit. Solder the
leads to the foil and cut off the excess
lead lengths.

() Q501: MPSH10 transistor (#417-
887).

NOTE: Before you install the next tran-
sistor, carefully form the leads as shown.
To do this, first bend each lead up 90° as
shown. Make this bend as close to the
transistor body as possible. Then bend
each lead down 90° so the leads can be
inserted into the circuit board holes. In-
stall the transistor as close to the circuit
board as possible. Solder the leads to the
foil and cut off the excess lead lengths.

@FLAT

FLAT

( ) Q502: 2N5222 transistor (#417-
888).

PICTORIAL 6-3

( ) Install a 1/4-32 threaded bushing
with two 1/4” lockwashers and a
1/4-32 nut. DONOT overtighten the

nut.
1/4-32 THREADED
BUSHING
COMPONENT 1/a"
SIDE OF LOCKWASHER

circutr &I

BOARD\

5 1/4||
LOCKWASHER

g
" _
@ 1/N4U$2




= g HEATHKITS Page 75

() Refer to Detail 6-4A below and pre-
pare the following shielded cables:

2-1/2"

4-3/4" .\

3_1/4” 4‘3/4
SHIELDED A
CABLE BLUE

PREPARE EACH END AS SHOWN

e
yﬁ C————

SHIELD LEAD

2-1/2"
SHIELDED
CABLE

BE CAREFUL YOU DO NOT CUT THE SHIELD LEAD

() Prepare a4”blue wire. Then remove
AS YOU REMOVE THE OUTER INSULATION

an additional 1/4” of insulation
(1/2" total) from one end.

—

(

PEEL OFF THE FOIL.
FOIL

% SHIELD LEAD

REMOVE 1/4" OF THE INNER INSULATION.

() Slide a long ferrite bead onto the
1/2" prepared end of the blue wire.
Then connect the wire to circuit
board hole C (S-1).

1/2" END

LONG
FERRITE
BEAD

&

Detail 6-4A

NOTE: Only one end of each cable will
be connected to the circuit board in the
following steps. The other end will be
connected later.

CIRCUIT BOARD CHECKOUT

Carefully inspect the circuit board for
the following conditions.

( ) Connect the inner lead of a 2-1/2"
shielded cable to hole A (S-1). Con-

nect the shield lead to hole B (S-1). z-HlI/ El II_‘ DED

() Unsoldered connections.

() Poor solder connections.

CABLE
() Connect the inner lead of a 4-3/4"

shielded cable to hole D (S-1). Con-
nect the shield lead to hole E (S-1).

() Solder bridges between foils.

( ) Protruding leads which could

touch together.

() Connect the inner lead of a 3-1/4"
shielded cable to hole F (S-1). Con- () Transistors for the proper type and
nect the shield lead to hole G (S-1). installation.
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INSTALLATION

6-32 x 5/16" SCREW

/‘%}\f@

CIRCUIT %‘»’E

4-40 x 1/4"
SCREW

o#a LOCKWASHER
& 440 NUT

PICTORIAL 6-5

Refer to Pictorial 6-5 for the following steps.

() Install the UHF circuit board in the chassis with
4-40 X 1/4" hardware.

( ) S4: Mount a phono socket to the back of the
chassis at S4 with 6-32 x 5/16” hardware. Posi-
tion the socket so the short lug faces up as
shown.

Refer to Pictorial 6-6 for the following steps.

() Connect the free end of the shielded cable com-
ing from UHF circuit board holes F and G to the
IF circuit board as follows:

Inner lead to hole H (S-1).
Shield lead to hole J (S-1).

() Connect the free end of the shielded cable com-
ing from UHF circuit board holes D and E to the
HI VHF circuit board as follows:

Inner lead to hole K (S-1).
Shield lead to hole L (S-1).

Connect the free end of the blue wire coming
from UHF circuit board hole C to IF circuit
board hole C (S-1).

Connect the free end of the shielded cable com-
ing from UHF circuit board holes A and B to
phono socket S4 as follows:

Inner lead to lug 1 (NS).
Shield lead to lug 2 (NS).

R5: Connect a 1000 () (brown-black-red) resistor
to phono socket S4 between lugs 1 (NS) and 2
(S-2).

C3: Connect a 2.2 pF (red-red-white) phenolic
capacitor from phono socket S4 lug 1 (S-3) to
phono socket S3 lug 1 (NS).

Set the antenna aside until it is called for later.
The phono plug you have left will only be used
if you use an external antenna (not supplied).
See “Antennas’ on Page 97.
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UHF
CIRCUIT
BOARD

IF
CIRCUIT
BOARD

PICTORIAL 6-6
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L.O VHF CIRCUIT BOARD

(

(

KEY HEATH

No. Part No.

)

)

PARTS LIST

Locate and remove all of the parts from the pack
marked #7 (LO VHF).

Unpack these parts. Check each part against the
following list. The key numbers correspond to
the numbers on the “LO VHF Circuit Board
Parts Pictorial.”

QTY. DESCRIPTION

RESISTORS

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see ‘“‘Replacement
Parts” inside the rear cover of this Manual. For prices,
refer to the separate ‘“Heath Parts Price List.”

NOTE: The following resistors have a tolerance of 10%. This is
indicated by a fourth color band of silver.

Al
Al

A1l
Al
At
A1

Al
Al

A1l

1-41
1-1

1-3
1-45
1-7
1-9

1-44
1-20

1-22

1
1

1
1
1
3

—_

10 Q (brown-black-black)
47 Q (yellow-violet-

black)

100 Q (brown-black-brown)
220 Q) (red-red-brown)

680 Q) (blue-gray-brown)
1000 Q (brown-black-red)

2200 Q (red-red-red)
10 kQ (brown-black-
orange)

22 kQ (red-red-orange)

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.

CAPACITORS

B1 21-3 1 10 pF ceramic

B1 21-6 1 27 pF ceramic

B1 217 1 33 pF ceramic
R406 B1 21-32 1 47 pF ceramic
R411 B2  20-109 1 62 pF mica

B2  20-141 2 82 pF mica
R403 B2 = 20-183 2 120 pF mica
R404 B1 21-22 1 220 pF ceramic
R405 B1 21-176 1 .01 uF ceramic
R5, R402, B1 21-143 5 .05 uF ceramic
R409
R401
R408 B1 21-95 1 .1 uF ceramic
R407

CIRCUIT
Comp. No.

C404

C401

C409

C4

C412

C402, C405
C403, C406
C414

C413

C407, C408,
C411, C415,
C416

C417
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KEY HEATH
No. Part No.

QTY. DESCRIPTION

COILS - CHOKES

C1  40-1855 2  Blue RF coil
(6-1/2 turns)
C1  40-1856 1 Green RF coil
(5-1/2 turns)
C2 4575 1 .68 uH choke
(on 1500 Q resistor)
C3 475-10 1 Ferrite bead
TRANSISTORS

NOTE: Transistors are marked for identification in one of the

following ways:

Part number.
Type number.
Part number and type number.

rpoON~

listed.
D1 417-888 2

HARDWARE
#4 Hardware

2N5222 transistor

4-40 X 1/4" screw
4-40 nut
#4 lockwasher

E1  250-52 3
E2 252-15 3
E3 254-9 3

Part number with a type number other than the one

Q401, Q402

1/4’ Hardware

E7  455-31 1

E8 254-14 2

E9  252-39 1

MISCELLANEOUS
85-1724-1 1

F1  434-42 1

F2 4384 1

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.

Hardware (cont’d.)
L402, L403 #6 Hardware
L404 E4  250-587 2  6-32 X 5/16" screw
- E5 252-3 2 6-32 nut
L401 E6 254-1 2  #6 lockwasher

1/4-32 threaded bushing
1/4”" lockwasher
1/4-32 nut

LO VHF circuit board
Phono socket
Phono plug

CIRCUIT

Comp. No.

S5

NOTE: The following part is located in the bottom of the

shipping carton.

F3  142-42 1

LO VHF antenna
(10-section)
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STEP-BY-STEP ASSEMBLY

START @

osition the circuit board as shown.
Then complete each step on the follow-
ing Pictorials.

CONTINUE

() R406: 10 Q (brown-black-black).

yd

() R401: 2200 Q (red-red-red).

() L401: .68 uH choke (#45-75).

ﬂ/\CE
!

() R404: 220 Q (red-red-brown).

|

() R403: 100 Q (brown-black-brown).

() R402: 1000 Q (brown-black-red).

= >
@8) D%%@

B

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

PICTORIAL 7-1

() R403: 47 Q (yellow-violet-black).

() R407: 22 kQ (red-red-orange).

() R408: 10 kQ (brown-black-orange).

()
=

() R409: 1000 Q (brown-black-red).

() R405: 680 Q (blue-gray-brown).

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

NOTE: You will have a 1000 Q (brown-
black-red) resistor left over. It will be
used later.

() C411:.05 uF ceramic.

() C407: .05 uF ceramic.

() C409: 33 pF ceramic.

() C408: .05 uF ceramic.

() C401: 27 pF ceramic.

() C403: 120 pF mica.

() C404: 10 pF ceramic.

() C402: 82 pF mica.

() C405: 82 pF mica.

PICTORIAL 7-2

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

() C417: .1 uF ceramic.

() C416: .05 uF ceramic.

() C415: .05 uF ceramic.

() C413: .01 uF ceramic.

() C414: 220 pF ceramic.

() C412: 62 pF mica.

() C406: 120 pF mica.

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

NOTE: You will have a 47 pF ceramic
capacitor left over. It will be used later.
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In the following step install each transis-
tor as follows:

1. Lineup theflat onthe transis-
tor with the outline of the flat
on the circuit board.

2. Insert the leads into their cor-
rect B, E, and C holes.

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

FLAT

() Q402: 2N5222 transistor (#417-
888).

() Q401: 2N5222 transistor (#417-
888).

NOTES:

1. When you install the coils in
the following steps, make sure
you align the coils with the coil
outlines on the circuit board.

2. Solder the leads to the foil and
cut of the excess lead lengths
as you install each of the fol-
lowing components.

() L402: Blue RF coil (#40-1855).

( ) L403: Blue RF coil (#40-1855).

() L404: Green RF coil (#40-1856).

PICTORIAL 7-3

CONTINUE O I

() Install a 1/4-32 threaded bushing
with two 1/4” lockwashers and a
1/4-32 nut. DONOT overtighten the

nut.
1/4-32 THREADED
BUSHING
1/4”
NENT
C%TE?OF LOCKWASHER
CIRCUIT

BOARD\ )
1/a"
LOCKWASHER

oY
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13”
YELLOW 5

SHIELDED

&~ CABLE

e

() Prepare a 13" yellow wire. Then
remove an additional 1/4” of insula-

—_
—

of the yellow wire. Then connect §~
the wire to circuit board hole C

(S-1). () Connect the inner lead of a 5"

shielded cable to hole D (S-1). Con-

tion from one end (1/2" total). NOTE: Only one end of each cable will

be connected to the circuit board in the

Slide a ferrite bead onto the 1/2” end following steps. The other end will be
l connected later.

nect the shield lead to hole E (S-1).

() Refer to Detail 7-4A below and pre-
the following shielded cables: }
pare the lofowing shielded cables () Connect the inner lead of a 3-1/4"
5 shielded cable to hole A (S-1). Con-
3.1/4" nect the shield lead to hole B (S-1).
9 .

() Connect the inner lead of a 9"
shielded cable to hole F (S-1). Con-
nect the shield lead to hole G (S-1).

JCIRCUIT BOARD CHECKOUT

PREPARE EACH END AS SHOWN

3-1/4"

SHIELDED Carefully inspect the circuit board for
1/2" —f 12" / CABLE the following conditions.
Hapa— {1/
O ) % () Unsoldered connections.
|
SHIELD LEAD
() Poor solder connections.
BE CAREFUL YOU DO NOT CUT THE SHIELD LEAD
AS YOU REMOVE THE OUTER INSULATION
g () Solder bridges between foils.
~ SHIELDED
( CABLE X\ () Protruding leads which could

touch together.
PEEL OFF THE FOIL.

FOIL

() Transistors for the proper type and
—— installation.
SHIELD LEAD

REMOVE 1/4" OF THE INNER INSULATION.

o PICTORIAL 7-4

Detail 7-4A

(e} Ya Vs 3, 1 (INCHES) 2 3 4 5 6 7
1/8 3/8 5/8 7/8

I Gl I WA ,l R ST BV ! Lo | L | ] I [ ] | .

I T T [ I ' I T T ! T T ! I ! T ! | T [ T ' [ v [ i I '

o 5 1 (CM) 2 3 4 5 6 7 8 9 10
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INSTALLATION

%

SRy

6-32 x 5/16"
o= SCREW, 5D
[0 VAF

\
CIRCUIT ?W) LOCKWASHER

,//ﬂ|@§£§%§?§;§§) %?4-40x1/¢'
S@ “6-32 NUT

SCREW

(1]

l\

GO#4 LOCKWASHER

& 2-10 nUT

PICTORIAL 7-5

Refer to Pictorial 7-5 for the following steps.

Install the LO VHF circuit board in the chassis
with 4-40 X 1/4” hardware.

()

() S5: Mount a phono socket to the back of the

chassis at S5 with 6-32 X 5/16” hardware. Posi-
tion the socket so the short lug faces up as
shown.

Refer to Pictorial 7-6 for the following steps.

Connect the free end of the shielded cable com-
ing from LO VHF circuit board holes D and E to
the HI VHF circuit board as follows:

()

Inner lead to hole H (S-1).
Shield lead to hole J (S-1).

Connect the free end of the shielded cable com-
ing from LO VHF circuit board holes F and G to
the IF circuit board as follows:

Inner lead to hole F (S-1).
Shield lead to hole G (S-1).

(

Connect the free end of the yellow wire coming
from LO VHF circuit board hole C to IF circuit
board hole A (S-1).

Connect the free end of the shielded cable com-
ing from LO VHF circuit board holes A and B to
phono socket S5 as follows:

Inner lead to lug 1 (NS).
Shield lead to lug 2 (NS).

R6: Connect a 1000 Q) (brown-black-red) resistor
to phono socket S5 between lugs 1 (NS) and 2
(S-2).

C4: Connect a 47 pF ceramic capacitor from
phono socket S3 lug 1 (S-5) to phono socket S5
lug 1 (S-3).

Install cable ties around the wires at CG, CH,
and CJ.

Set the antenna aside until it is called for later.
The phono plug you have left will only be used
if you use an external antenna (not supplied).
See “Antennas” on Page 97.
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o e

()

) o
o o
INSULATING
PAPER
(0] )
BOTTOM
COVER
OVAL
HOLE L 6"
/ ! RUBBER
J \/ PADS 3-3/8" —w
o *“ S XN o
o 7/8" | | o
4

PICTORIAL 7-7

Refer to Pictorial 7-7 for the following steps.

(

(

) Locate the bottom cover and position it so the

)

oval hole is on the left as shown.

Carefully remove the paper backing from the
insulating paper. Then press the insulating
paper onto the bottom cover as shown.

Remove the paper backing from the two rubber
pads and install them on the bottom cover at the
locations shown.

BEZEL

(&g =r= vz

Refer to Pictorial 7-8 for the following steps.

Turn the Scanner upside down. Position it so
the bezel faces away from you.

( ) Install thebottom cover of the Scanner with two
#6 X 1/4” sheet metal screws and three 6-32 X
5/16" screws.

Remove the paper backing from the feet and
install them on the bottom cover using the di-
mensions shown.

NOTE: The blue and white label that you will install
in the next step shows the Model Number and Pro-
duction Series Number of your kit. Refer to these
numbers in any communications with the Heath
Company. This assures you that you will receive the
most complete and up-to-date information in return.

Remove the paper backing from the blue and
white label. Then press the label onto the bot-
tom cover as shown.

()

( ) Read, date, and sign the FCC certification label.
Then remove the paper backing from the label
and press the label onto the bottom cover.

Remove the paper backing from the channel
frequency label. Then press the label onto the
bottom cover. Be sure you position the label as
shown.

Turn the Scanner right-side-up.

()

— 6-32x5/16"

SCREW

CHANNEL
FREQUENCY—S
LABEL o
FCC i .
CERTIFICATIONS 6 g%;ESV/VM
LABEL \

BLUE AND WHITE

é/‘%

?
#6 x 1/4" \
HEET METAN
SCREW

PICTORIAL 7-8
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UHF/HI VHF/LO VHF
TEST AND ALIGNMENT
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TESTING

Refer to Pictorial 8-1 (Illustration Booklet, Page 13) for
the following steps.

(

(o]

)

Plug the alignment generator into HI VHF sock-
et S3 on the back panel.

Insert the free end of the yellow wire coming
from the alignment generator circuit board into
test point TP1 (13.8 V) on the scanner circuit
board.

Position the free ends of the red wire, green
wire, and the shielded cable so they do not
touch anything.

Connect the line cord to AC connector S1 on the
back panel.

Connect the line cord plug to an AC outlet.

Turn the SQUELCH control fully coun-
terclockwise.

Turn the VOLUME control on.

Make sure the SCAN-MAN pushbuttons is in
the SCAN (out) position.

Push CHANNEL pushbuttons 1, 2, and 3.

Release CHANNEL pushbuttons 4, 5,6,7,and 8.
The Scanner should scan channels 1, 2, and 3.

Touch the green wire to the indicated lead (in-
dicated by the arrow) of choke RFC501 on the
UHF circuitboard. The test lamp should light as
each channel (1, 2, and 3) is scanned.
[Troubleshooting Chart 22]

( ) Release CHANNEL pushbuttons 1, 2, and 3.

(

(

(

)

)

)

Push CHANNEL pushbuttons 4, 5, and 6. The
Scanner should scan channels 4, 5, and 6.

Touch the green wire to the indicated lead of
choke RFC301 on the HI VHF circuit board. The
test lamp should light as each channel (4, 5, and
6) is scanned.

[Troubleshooting Chart 23]

Touch the green wire to collector (C) lead of
transistor Q302 on the HI VHF circuit board.
The test lamp should light as each channel (4, 5,
and 6) is scanned.

[Troubleshooting Chart 24]

Release channel pushbuttons 4, 5, and 6.

Push CHANNEL pushbuttons 7 and 8. The
Scanner should scan channels 7 and 8.

Touch the green wire to the indicated lead of
resistor R403 on the LO VHF circuit board. The
test lamp should light as each channel (7 and 8)
is scanned.

[Troubleshooting Chart 25]

Y Y% % 1 (INCHES) 2 3
IR AT R N R SR R N S S S R
iaaassazas T | T A S S S

S 1 (cm) 2 3 4 5 6 7 8

(0]
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ALIGNMENT

NOTE: To complete these adjustments, you must
have crystals. If you still have not ordered crystals, or
for additional information, see “How to Order Crys-
tals” on Page 3.

( ) Select the UHF crystal that you will use in the
next steps, based on the following information:

1. Use the crystal for the station farthest from
your location. This does not noticeably af-
fect the reception of nearby stations, but it
does improve the reception of stations
farthest from you, or;

2. Use the crystal nearest the center frequency
range of the crystals that you have. Subtract
the lowest UHF crystal frequency from the
highest UHF crystal frequency. Divide this
difference by two to obtain the center fre-
quency. Then select the crystal whose fre-
quency is nearest the center frequency, or;

3. Use the crystal for the station that you will
listen to most.

() Install the UHF crystal you have selected into
the crystal socket pins at Y201. See Figure 1-1.

() Locate the HI VHF crystal with the highest fre-
quency and install it in the crystal socket pins at
Y204.

() Locate the LO VHF crystal with the lowest fre-
quency and install it in the crystal socket pins at
Y207.

() Push the CHANNEL 4 pushbutton in.

() Release all other CHANNEL pushbuttons.

() Release the SCAN-MAN pushbutton to the
SCAN (out) position.

() Turn the SQUELCH control fully clockwise.

( ) Make sure the alignment generator is still plug-
ged into HI VHF socket S3.

() Connect the wires coming from the alignment
generator as follows:

Yellow wire to test point TP1 (13.8 V).

Red wire to test point TP2 (9 V).

Green wire to test point TP9 (on the IF circuit
board).

NOTE: The shielded cable is not connected at this
time.

( ) Tack solder one lead of a .05 uF ceramic
capacitor (the one used before) to socket S3 lug
1. The other lead will be connected later.

( ) Use the alignment tool to turn the slug in coil
L201 (on the IF circuit board) counterclockwise
until the top of the slug is even with the top of
the coil form as shown in the inset drawing.

( ) Position the free end of the .05 uF ceramic
capacitor against the base (B) lead of transistor
Q302 (on the HI VHF circuit board) so that it
stays there when you remove your hand.

( ) Turn the VOLUME control on.
NOTES:

1.  Use only the nonmetallic alignment tool when
you make any of the following adjustments,
even when you adjust the RF LEVEL control on
the alignment generator circuit board. Also,
keep your hands as far away as possible from the
coils and trimmer capacitors when you adjust
them.

2.  As explained before, the test lamp will be used
as a signal level indicator. You will be in-
structed to make adjustments that produce the -
minimum brightness (“null” indication) in the
test lamp. If the lamp goes out, turn the RF
LEVEL control counterclockwise (viewed from
the component side of the circuit board) until
the filament in the test lamp just starts to glow;
then continue with your adjustment. Changes in
the test lamp brightness will be easier to see if
you dim the room lights.
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Turn the RF LEVEL control clockwise to 3/4 of its
maximum rotation or until the lamp is dimly lit.
NOTE: This is the maximum output signal position.
Turning the control further clockwise will not in-
crease the output signal strength from the alignment
generator; it may even cause distortion.

NOTE: The alignment generator is either connected
to the 5 volt supply (TP3) to operate at a low output
level, or to the 9 volt supply (TP2) to operate at a high
output level. For the first part of the alignment, when
the Scanner circuits are significantly misadjusted, the
higher output level is necessary to obtain the desired
test lamp indications. However, as the alignment
progresses and the Scanner circuits become more
sensitive, less signal is needed to obtain the same
results. Therefore, the adjustments are made furst
using the high output level (red wire to TP2), and then
repeated using the low output level (red wire to TP3).
If at any time you cannot adjust the RF LEVEL control
to make the test lamp filament turn on when the red
wire is connected to TP2, move it to TP3 and readjust
the RF LEVEL control.

( ) Adjust coil L305 (on the HI VHF circuit board)
for minimum brightness of the test lamp.
[Troubleshooting Chart 26]

( ) Connect the red wire coming from the align-
ment generator to test point TP3 (5 V). Then
repeat the previous step.

( ) Turn the VOLUME control off.

( ) Unsolder and remove the .05 wF ceramic
capacitor.

UHF ALIGNMENT
Refer to Pictorial 8-1 for the following steps.

( ) Refer to Detail 8-1A and place a small tape
“flag” on the short end of the alignment tool.
This will help you count the number of turns of
the tool during alignment.

( ) Turntheslugin oscillator coil L201 so the top of
the slug is even with the top of the coil form as
shown in the inset drawing on Pictorial 8-1.

FLAG
LONG END

X
L 1L

Detail 8-1A

( ) Refer to Detail 8-1B and locate the frequency
range of the UHF crystal you installed earlier.
Then turn the slug of coil L201 clockwise the
indicated number of turns.

Frequency Range Turns Clockwise
(MHz)
450-455 7
455-460 6-1/2
460-465 6
465-470 5-1/2
470-480 5
480-490 4-1/2
490-500 4

L201 Preset Chart
Detail 8-1B

( ) Locate the trimmer capacitor preset chart
(#390-1392).

( ) Inthecolumn “Channel Frequency Range,” lo-
cate the frequency that is nearest the frequency
of the UHF crystal you installed earlier.

For channel frequencies:
450-455 MHz use 450 MHz.
455-465 MHz use 460 MHz.
465-475 MHz use 470 MHz.
475-485 MHz use 480 MHz.

485-495 MHz use 490 MHz.

495-500 MHz use 500 MHz.
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AROUND THE ~
ROTOR ADJUST THE »
STATOR D07 ROTOR SLoT stor
g FOTOR PARALLEL TO ’
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/1
[ I J /i
TRIMMER MAKE THIS EDGE PARALLEL
CAPACITOR PARALLEL TO
THE TRIMMER

Detail 8-1C

IMPORTANT: In the following steps, you will use the
three labels to the right of the frequency range you
have just selected. You will install them on trimmer
capacitors C501, C502, and C201. Since the place-
ment of the labels on the trimmer capacitors is critical
to the ultimate UHF alignment, you must install them
correctly.

Refer to Detail 8-1C and use the following procedure
when you install a label:

1. Position the label so the notch fits over the
protruding stator dot.

2. Line up the edges of the label parallel to the
edges of the trimmer capacitor and center
the circular hole in the label around the
rotor of the capacitor.

3. Then gently press the label into place.

() Adjust each rotor so the slot lines up with the
line on the label. Make sure the rotor dot is on
the left side of the rotor slot (and the line on the
label) as shown in Detail 8-1D. If the line on the
label does not appear to pass through the slot in
the rotor due to a slight misregistration of the
label, adjust the rotor so the slot is parallel to the
line on the label. See Detail 8-1E.

LINE

ROTOR

DOT \

ROTOR DOT MUST BE ON THE
LEFT SIDE OF THE SLOT AND LINE.

Detail 8-1D

Detail 8-1E

( ) Go back and double check the installation of
each label and the settings of the rotor slots.
Examine these items closely because a very
slight misalignment or misadjustment can sig-
nificantly reduce the UHF sensitivity.

( ) Install the 2-section UHF antenna in the UHF
circuitboard. Pull the top section of the antenna
up halfway.

( ) Turn the SQUELCH control fully clockwise.
( ) Push the CHANNEL 1 pushbutton in.
() Release all other CHANNEL pushbuttons.

( ) Turnthe VOLUME control on and adjust it for a
comfortable listening level.

NOTE: The amount of “radio traffic” you will hear in
the following steps, depends on where you live, your
proximity to large cities, and the activity of the par-
ticular UHF frequency you are listening to. In some
cases, you will hear considerable communications,
while in other cases, you may have to wait for a long
time before you hear anything.

( ) Listen to the UHF stations. If the communica-
tions you hear are strong and clear, further UHF
alignment is not necessary. However, if you
hear a weak signal (usually one coming from
more than 20-30 miles away), you can try and
obtain greater UHF sensitivity by making the
following ‘“UHF On-The-Air Alignment.”

UHF On-The-Air Alignment

() Plug the alignment generator into UHF socket
S4.

() Insert the green wire coming from the align-
ment generator into test point TP9 on the IF
circuit board.
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( ) Insert the yellow wire coming from the align- ( ) Listen carefully to the UHF station. If the signal

ment generator into test point TP1 on the scan-
ner circuit board.

Position the rest of the wires coming from the
alignment generator circuit board out of the
way; they will not be used.

Make sure the SQUELCH control is turned fully
clockwise.

Make sure the CHANNEL 1 pushbutton is
pushed in and all other CHANNEL pushbuttons
are released.

Listen for a weak UHF station.

If the signal is strong enough to cause the test
lamp to go out, turn the slug in IF transformer
T201 four (4) turns counterclockwise. This will
decrease the sensitivity of the IF circuits and
turn the test lamp on again.

As a station is being received, readjust trimmer
capacitor C501 for minimum test lamp bright-
ness.

[Troubleshooting Charts 27 & 28]

As a station is béing received, readjust trimmer
capacitor C502 for minimum test lamp bright-
ness.

[Troubleshooting Charts 27 & 28]

As a station is being received, readjust trimmer
capacitor C201 for minimum test lamp bright-
ness.

[Troubleshooting Charts 27 & 28]

Examine the positions of the rotor slots in the
three trimmer capacitors. They should be very
close to the lines on their respective label. If
they are not close, you have probably adjusted
the trimmers to the wrong position. If this hap-
pens, preset the rotor slots as you did earlier.
Then repeat these adjustments.

As a station is being received, readjust the slug
in coil L201 for minimum test lamp brightness.
No more than one-half turn of the slug is nor-
mally required.

[Troubleshooting Chart 29]

When no station is being received, readjust the
slug in IF transformer four turns clockwise or
for minimum test lamp brightness.

is noisy and the audio is distorted, adjust con-
trol R228 (on the IF circuit board) until the
signal is clear and sharp.

[Troubleshooting Chart 30]

NOTE: Further improvement of UHF sensitivity can
only be acheived by using sophisticated alignment
equipment. Your local two-way communications ser-
vice shop or your local Heathkit Customer Service
Center will have the necessary equipment.

() Turn the VOLUME control off.

( ) Remove the labels from trimmer capacitors
C501, C502, and C201. Replace them at their
corresponding locations on the trimmer
capacitor preset chart. Save the preset chart.
You will need it again if you decide to realign
the UHF circuits.

HI VHF ALIGNMENT

() Plugthealignment generator into HI VHF sock-
et S3. Then push it down behind the back of the
chassis.

( ) Connect the wires coming from the alignment
generator as follows:

Yellow wire to test point TP1 (13.8 V).
Red wire to test point TP2 (9 V).
Green wire to test point TP9.
Shielded cable:

Inner lead to test point TP6.

Shield lead to test point TP7.

( ) Push the CHANNEL 4 pushbutton in.
() Release all other CHANNEL pushbuttons.
( ) Turn the VOLUME control on.

() Turn the slugs in coils L301, L302, L303, and
L304 until they are even with the top of the coil
forms.

( ) Turn the RF LEVEL control to 3/4 of its
maximum clockwise rotation, or until the test
lamp just lights. If the test lamp will not light,
move the red wire to TP3. Then repeat this step.
If the test lamp still does not light, you will have
to decrease the sensitivity of the IF circuits as
follows: Count the turns as you turn the slug in
IF transformer T201 counterclockwise until the
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test lamp lights. IMPORTANT: Remember the
exact number of turns so you can return the slug
to its original position later. Then repeat this
step.

NOTE: Proper adjustment of some of the following
coils may occur when the slugs extend above the top
of the coil form. This usually occurs only on higher
frequency channels.

( ) Adjust coil L304 for minimum brightness.
[Troubleshooting Chart 31]

() Adjust coil L303 for minimum brightness.
[Troubleshooting Chart 31]

( ) Adjust coil L302 for minimum brightness.
[Troubleshooting Chart 31]

() Adjust coil L301 for minimum brightness.
[Troubleshooting Chart 31]

( ) Connect the red wire coming from the align-
ment generator to test point TP3 (5 V) if it is not
already connected there. Then repeat the previ-
ous four steps until no further improvement can
be made. Readjust the RF LEVEL control as
necessary to keep the test lamp brightness at a
low level.

[Troubleshooting Chart 31]

() Perform this step only if you had to adjust IF
transformer T201 earlier during this “HI VHF
Alignment” to decrease the sensitivity of the IF
circuits. Turn the slug in IF transformer T201
clockwise to its original position.

NOTE: If you preset or adjusted coil L201 (on the IF
circuit board) during UHF alignment, disregard the
next step.

() Adjust coil L201 for minimum noise from the
speaker regardless of the test lamp indication.

This may be a rather broad adjustment.
[Troubleshooting Chart 30]

( ) Turn the VOLUME control off.

LO VHF ALIGNMENT

( ) Plug the alignment generator into LO VHF
socket S5.

() Makesurethe wires coming from the alignment
generator are connected as follows:

Yellow wire to test point TP1.
Red wire to test point TP2.
Green wire to test point TP9.
Shielded cable:
Inner lead to test point TP6.
Shield lead to test point TP7.

( ) Turn the slugs in coils L402, L403, and L404
until they are even with the tops of the coil
forms.

( ) Push the CHANNEL 7 pushbutton in.
() Release all other CHANNEL pushbuttons.

( ) Turn the VOLUME control on.

( ) Turn the RF LEVEL control clockwise to 3/4 of
its maximum clockwise rotation or, until the
test lamp just lights. If the test lamp will not
light, move the red wire to TP3. Then repeat this
step. If the test lamp still does not light, you will
have to decrease the sensitivity of the IF circuits
as follows: Count the turns as you turn the slug
in IF transformer T201 counterclockwise until
the test lamp lights. IMPORTANT: Remember
the exact number of turns so you can return the
slug to its original position later. Then repeat
this step.

NOTE: Since the following adjustments (coils L402,
L403, and L404) tune rather broadly, a null (minimum
lamp brightness) is harder to determine. It will help,
however, if you readjust the RF LEVEL control as
often as necessary to keep the test lamp brightness ata
very low level.

() Adjust the coil L403 for minimum brightness.
[Troubleshooting Chart 31]

() Adjust coil L402 for minimum brightness.
[Troubleshooting Chart 31]

( ) Adjust coil L404 for minimum brightness.
[Troubleshooting Chart 31]

() Connect the red wire coming from the align-
ment generator to test point TP3 (5 V) if it is not
already connected there. Then repeat the three
previous steps until no further improvement
can be made.

[Troubleshooting Chart 31]
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( ) Perform this step only if you had to adjust IF
transformer T201 earlier during this “LO VHF
Alignment” to decrease the sensitivity of the IF
circuits. Turn the slug in IF transformer T201
clockwise to its original position.

( ) Disconnect the alignment generator and its
wires from the Scanner.

FINAL ALIGNMENT

( ) Install the 2-section UHF antenna on the UHF
circuit board. Pull the top section of the antenna
up half way.

( ) Select and monitor an active UHF station. If the
signal is noisy and the audio distorted, adjust
control R228 (on the IF circuit board) until the

signal is clear and sharp.
[Troubleshooting Chart 30]

( ) Install the 6-section HI VHF antenna on the HI
VHF circuit board. Extend the antenna as far as
it will go.

( ) Install the 10-section LO VHF antenna on the
LO VHF circuit board. Extend the antenna as far
as it will go.

( ) Push the CHANNEL 4 pushbutton in.
() Release all other pushbuttons.

( ) Turn the SQUELCH control fully clockwise.

( ) Adjust the VOLUME control to a comfortable
listening level (you may hear only noise from
the speaker).

NOTE: You will listen to the noise coming from the
speaker when you make the following adjustment. Do
not try to make the adjustment when a station is being
received.

() Listen to the noise as you carefully adjust coil
L205 (or the IF circuit board) for minimum
noise. You should not have to turn the slug in
this coil more than 1/4-turn to obtain minimum
noise.

( ) Refer to the “Operation and Installation” sec-
tion on Page 89 and install any remaining crys-
tals you may have. Also, read the Operation
section to become familiar with your Scanner
before you proceed.

( ) Monitor all channels. If there is interference
from an FM broadcast station, adjust trimmer
capacitor C5 (on the back panel) for minimum
interference.

( ) Turn the VOLUME control off.

( ) Unplug the line cord plug from the AC outlet.

( ) Remove all three antennas.

This completes the “UHF/HI VHF/LO VHF Align-
ment.” Proceed to “Final Assembly” on Page 87.
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FINAL ASSEMBLY

()

()

KEY
No.

PARTS LIST

Unpack the remaining parts.

Check these parts against the following list. The
key numbers correspond to the numbers in the
“Final Assembly Parts Pictorial.”

A1l
At

HEATH QTY. DESCRIPTION
Part No.

455-641 1 Large snap-in bushing
455-70 2  Small snap-in bushing
90-1166 1

Cabinet shell

To order a replacement part, always include the
PART NUMBER. Use the Parts Order Form furnished
with this kit. If one is not available, see “Replacement
Parts” inside the rear cover of this Manual. For prices,
refer to the separate ‘“‘Heath Parts Price List.”

Final Assembly Parts Pictorial

©o

&
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STEP-BY-STEP ASSEMBLY
BUSHING

Refer to Pictorial 9-1 (Illustration Booklet, Page 14) for
the following steps.

( ) Install three clips on the indicated edge of the
bezel. Push each clip onto the bezel as far as
possible.

Refer to Pictorial 9-2 (Illustration Booklet, Page 14) for
the following steps.

( ) RefertoDetail 9-2A and push two small snap-in
bushings into the smaller holes in the cabinet
shell.

( ) Pushalarge snap-in bushing into the large hole
in the cabinet shell.

() Refer to Detail 9-2B and slide the cabinet shell
part way onto the chassis. Then place a ruler (or
other similar straightedge) at the ends of the
clips and push them down as you slide the
cabinet shell the rest of the way onto the chas-
sis.

() Securethe cabinet shell to the chassis with four
6-32 X 5/16" screws.

NOTE: The two large holes in the bottom of the Scan-
ner are used only when you use the Mobile Mount
Accessory.

( ) Install the three antennas through the indicated
bushings and into their respective circuit
boards.

This completes the “Final Assembly.” Proceed to the
“Operation and Installation” section.

Detail 9-2B

SMALL SNAP-IN
BUSHING

CABINET
SHELL

']

RULER OR
STRAIGHTEDGE
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OPERATION
AND INSTALLATION

OPERATION

PROGRAMMING THE SCANNER

The following steps will show you how to install
crystals and how to program the Scanner so each
crystal operates on the proper band.

Disconnect the line cord from the Scanner.

()
()

Unscrew the three whip antennas and set them
aside.

Remove the four screws from the cabinet shell;
then remove the cabinet shell and set it aside.

Refer to Figure 1-1 as you perform the following steps.

The Scanner circuits momentarily monitor channel 1
every 3-5 seconds. If a signal is present on channel 1,
the Scanner immediately switches to channel 1. This
occurs even though another channel is being re-
ceived. This means that channel 1 is given “priority”
over all other channels. Crystals for fire frequencies
are a good choice for channel 1 (priority), especially
for volunteer firemen. However, you can install any
crystal you choose in channel 1.

NOTE: When you perform the following steps, we
recommend you use a non-busy channel in the prior-
ity position (channel 1); then install your other crys-
tals in the other positions in the order of descending
priority. However, the crystals do not have to be in
any specific order.

() Plug the crystal that corresponds to the fre-

quency you wish to use as a priority channel
into the crystal socket pins at Y201.

NOTE: Perform only one of the next three steps.

1. () Ifyour priority crystal is in the LO VHF band,
push the free end of the brown wire coming
from hole 1 in the IF circuit board into the test
point pinat LO VHF 1 as shown in the Figure.

If your priority crystal is in the HI VHF band,
push the free end of the brown wire coming
from hole 1 in the IF circuit board into the test
point pin at HI VHF 1 as shown in inset draw-
ing #1 of the Figure.

2. ()

3. ( ) If your priority crystal is in the UHF band,
push the free end of the brown wire coming
from hole 1 in the IF circuit board into the test
point pin at UHF 1 as shown in inset drawing
#2 of the Figure.

( ) Writethe operation frequency of the crystal and
the name of the service on this frequency in the
channel 1 blanks on the label on the bottom
cover.

NOTE: Perform the following steps if you have more
than one crystal. If you have only one crystal at this
time, proceed to ‘“Automatic Scan.”

( ) Plug a crystal into the crystal socket pins at
Y202.
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( ) Push the free end of the red wire coming from
hole 2 in the IF circuit board into the test point
pin at HF 2, VHF 2, or UHF 2, depending on
which band the crystal is made for.

( ) Write the operating frequency of this crystal
and the name of the service on this frequency in
the channel 2 blanks on the label on the bottom
cover.

() Continue in this manner until you have all of
your crystals installed and have each corres-
ponding jumper wire connected to the proper
test point pin.

() Reinstall the cabinet shell on the Scanner.

( ) Reinstall the three whip antennas with the
shortest on the left and the longest on the right.

( ) Connect the power cable to the corresponding
socket on the rear panel.

AUTOMATIC SCANNING

Refer to Figure 1-2 for a brief description of all front
and rear panel controls, switches, and sockets.

Perform the following steps to learn the automatic
operation of your Scanner. After you become familiar
with the Scanner, you will be able to change the
sequence of these steps to suit your individual needs.

NOTE: Perform the following steps while no stations
are being received.

1.  Placethe SCAN-MAN pushbutton in the SCAN
position (released or “out” position).

2. Be sure all of the CHANNEL pushbuttons, for
those channels where you have crystals
installed, are pushed in (on). The position of
the other Channel pushbuttons is not
important.

3. Set the SQUELCH control fully clockwise.

4. Set the VOLUME control for a comfortable lis-
tening level.

5. Adjust the SQUELCH control coun-
terclockwise until the audible sound (noise)
just disappears. The front panel controls are
now adjusted and the Scanner is ready for nor-
mal operation. The channel indicator lights
will indicate each channel as the Scanner scans
each of those where the Channel Select
pushbutton is pushed in.

The Scanner will continue to scan all channels that
have the CHANNEL pushbuttons pushed in. It will
automatically stop if a crystal is installed and a signal
is received. The Scanner will remain locked on that
signal as long as it is present. (Except if a crystal is in
the channel 1 position and a signal appears on that
channel, the Scanner will instantly switch to channel
1.) Within a short time after the channel 1 signal
ceases, the Scanner will again begin to scan all the
selected channels.

If the Scanner receives a signal on channel 1 (the
priority channel) at any time, it will immediately lock
ontothat 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 resume scanning from channel 1.

If, while you are listening to a signal, you wish to hold
that channel for a period of time, push the SCAN-
MAN pushbutton to the in (MAN) position. The
Scanner is then locked onto that channel until you
return the switch to the SCAN position. The Scanner
will only change stations when a priority signal is
detected or when you manually sequence the Scanner
to some other channel. The Scanner must be

squelched when you manually sequence the chan-
nels.

If you wish to pass over any specific channel at any
time, you can “lock it out” by releasing the approp-
riate pushbutton. The scan circuit will then pass over
the “locked out” frequency until you press that
pushbutton.
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MANUAL MODE

To operate your Scanner in the MANUAL mode, push
the SCAN-MAN pushbutton to the in (MAN) position.
Then set the remaining controls as described in steps
2 through 5 under “Automatic Scanning.”

To select a specific channel, hold the spring-return
CHANNEL SELECT pushbutton in until the Scanner
sequences to the channel you desire.

If a priority signal (channel 1) overrides the
manually-selected channel, the circuit will remain
locked on channel 1 until you again manually se-
quence the Scanner to another channel. You can
“lock out” any channel (including the priority chan-
nel) by releasing the pushbutton for that channel.

To return the Scanner to automatic scanning, place
the SCAN-MAN pushbutton in the SCAN position.

ANTENNAS

Depending on the transmitter power and antenna
height, the whip antennas on the Scanner should
provide a reception range of 15 to 20 miles. The ter-
rain of the surrounding areas can increase or decrease
thisrange depending on the location of the Scanner in
relation to the transmitter, nearby hills, mountains,
flatlands, etc.

Typical lengths for the whip antennas on the Scanner
are as follows:
UHF Antenna ............covvviinnniinnn.n,

HIVHF Antenna ..............cciivivieinn..

LOVHFAntenna ..........ccooiivvunnenennn.

Adjust so antenna tip is 5-3/4” above the top of
the cabinet.

Adjust so antenna tip is 18” above the top of
the cabinet.

Adjust so antenna is fully extended.
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To increase the receiving range to 20 to 30 miles, you @
should use an outside antenna, or an outside antenna
for each band. If you use a single outside antenna, use
one of the communications type antennas for the 150
to 160 MHz range. Connect the antenna lead into the
HI VHF antenna socket for optimum performance on
all three bands (be sure you completely collapse the

whip antennas). Even though this type of antenna is RADIATOR
short for the LO VHF band, the height advantage will ~——— RAD |AANL2 cuT
usually increase the receiving range over the built-in 10 A

TYPE S0-239 2
antenna. SOCKET

If you use a separate outside antenna for each band, .
the receiving range can be extended even furtherr = &&Jy----------
Directional-gain antennas are recommended for
fringe-area reception.

Most of the antennas mentioned above are available
from many electronics distributors. A 3-band monitor
antenna is available from Heath Company. Refer to a
current Heathkit Catalog for the Model Number and
price. If you prefer, you can make a ground-plane
antenna as shown in Figure 1-3. Cut each of the ele-
ments to correspond to the desired frequency (see the
‘“Antenna Charts”’). NOTE: Parts are not supplied in

the kit for this assembly. If you have more than one SHIELD ™~sn |550L%ED
crystal on a band, locate a frequency that is halfway CABLE
between your two frequency extremes and cut the
radials toythat length. ! g Frone PLUG\:%\@
=
Figure 1-3
HI VHF
ANTENNA CHART
FREQUENCY LENGTH \/4 FREQUENCY LENGTH \/4
IN MHz IN MHz
146 19" 161 17-1/4"
147 18-7/8" 162 17-1/8"
148 18-3/4" : 163 17"
149 18-5/8" 164 17"
150 18-1/2" 165 16-7/8"
151 18-3/8" 166 16-3/4"
152 18-1/4" 167 . 16-5/8"
153 18-1/8" 168 16-1/2"
154 18" 169 16-1/2"
155 18-7/8" 170 16-3/8"
156 17-7/8" 171 16-1/4"
157 17-3/4" 172 16-1/8"
158 17-5/8" 173 16"
159 17-1/2" 174 16"
160 17-3/8"
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UHF
ANTENNA CHART

LO VHF
ANTENNA CHART
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FREQUENCY LENGTH ) /4
IN MHz
450 6-1/8"
451 6-1/8"
452 6-1/8"
453 6-1/8"
454 6-1/8"
455 6-1/8"
456 6-1/8"
457 6-1/8"
458 6-1/8"
459 6"
460 6"
461 6"
462 6"
463 6"
464 6"
465 6"
466 6"
467 6"
468 6"
469 5-7/8"
470 5-7/8"
471 5-7/8"
472 5-7/8"
473 5-7/8"
474 5-7/8"
475 5-7/8"
FREQUENCY LENGTH \/4
IN MHz
30 92-5/8"
31 89-5/8"
32 86-7/8"
33 84-1/4"
34 81-3/4"
35 79-3/8"
36 77-1/4"
37 75-1/8"
38 73-1/8"
39 71-1/4"
40 69-1/2"

FREQUENCY LENGTH A/4
IN MHz
476 5-7/8"
477 5-7/8"
478 5-7/8"
479 5-3/4"
480 5-3/4"
481 5-3/4"
482 5-3/4"
483 5-3/4"
484 5-3/4"
485 5-3/4"
486 5-3/4"
487 5-3/4"
488 5-3/4"
489 5-5/8"
490 5-5/8"
491 5-5/8"
492 5-5/8"
493 5-5/8"
494 5-5/8"
495 5-5/8"
496 5-5/8"
497 5-5/8"
498 5-5/8"
499 5-5/8"
500 5-1/2"
FREQUENCY LENGTH \/4
IN MHz
41 67-3/4"
42 66-1/4"
43 64-5/8"
44 63-1/8"
45 61-3/4"
46 60-3/8"
47 59-1/8"
48 57-7/8"
49 56-3/4"
50 55-5/8"
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FM BROADCAST INTERFERENCE

If you notice interference from a nearby FM broadcast
station adjust the slug in the FM trap (C5) on the rear
panel of the Scanner to null out the interference.

If strong nearby signals cause adjacent channel inter-
ference, purchase and install the optional crystal fil-
ter Model GRA-1100-2.

DETERMINING CHANNEL FREQUENCY
FROM CRYSTAL FREQUENCY

In most cases, your crystals will be marked with the
operating frequency. If, however, you have a crystal
that is marked with the crystal frequency instead of
the operating frequency, you can use one of the fol-
lowing formulas to determine the operating fre-
quency:

LO VHF Operating Frequency
Example:
Crystal Frequency
Operating Frequency
Operating Frequency

HI VHF Operating Frequency
Example:
Crystal frequency
Operating Frequency
Operating Frequency

UHF (450-470 MHz) Operating Frequency
Example:
Crystal Frequency
Crystal Frequency
Operating Frequency

UHF (470-512 MHz) Operating Frequency
Example:
Crystal Frequency
Operating Frequency
Operating Frequency

crystal frequency —10.7

53.28 MHz
53.28 —10.7
42.58 MHz

(crystal frequency x 3) + (10.7)
48.323333 MHz

(48.323333 X 3) + (10.7)

155.67 MHz.

(crystal frequency x 9) + (10.7)
49.933333 MHz

(49.93333 X 9) + (10.7)

460.1 MHz

(crystal frequency X 10) + (10.7)
47.435 MHz

(47.435 x 10) + (10.7)
485.05 MHz
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INSTALLATION

HOME INSTALLATION

() Plugtheline cord into the mating socket on the
rear panel of the Scanner.

( ) If you have an external antenna or antennas,
connect them to the proper sockets on the rear
panel. If you do not have external antennas,
adjust the whip antennas on the top of the
Scanner as mentioned under ‘“Antennas.”

MOBILE INSTALLATION

NOTE: The DC power source for this Scanner must be
a negative-ground 13.8-volt system.

IMPORTANT: Before you install the Scanner in your
vehicle, check your state and local government regu-
lations concerning the use of this Scanner to listen to
official frequencies.

() Connectthered lead of the DC cable assembly to
the 13.8-volt source.

() Connectthe ground (black) lead of the DC cable
assembly to a suitable ground location on the
chassis of the vehicle.

( ) Plug the DC cable assembly into the mating
socket on the rear panel of the Scanner.

( ) If you have an external antenna or antennas,
connect them to the proper sockets on the rear
panel. If you do not have external antennas,
adjust the whip antennas on the top of the
Scanner as mentioned under ‘“Antennas.”

NOTE: A Gimbal Bracket Accessory, Model GRA-
1131-1, is available from the Heath Company if you
wish to mount the Scanner in your vehicle.
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IN CASE OF DIFFICULTY

This section of the Manual is divided into two parts.
The first part, titled ‘“General Troubleshooting Infor-
mation,” describes what to do about the difficulties
that may occur right after your Scanner is assembled.

The second part, titled “Troubleshooting Charts,” is
keyed to the testing that you did during the assembly
of the Scanner. Since the Troubleshooting Chart
numbers in the “Problem” column can be found
throughout the testing sections of the Manual, you
should carefully examine the indicated test section
when you encounter a problem.

The third part, titled ‘“Operational Problems,” is a
chart that lists problems that may occur after the
Scanner has been in operation for some time. The
problems listed in this chart are described as front
panel or operational problems. The “Area of Prob-
lem” column directs (or cross-references) you to
specific parts of the “Troubleshooting Charts.”

Try to analyze the symtoms of any problem you might
have before starting any troubleshooting procedure.
This can usually be accomplished by trying the vari-
ous functions of your Scanner to determine abnormal
operations. A review of the “Operation and Installa-
tion” section may help.

Refer to the X-Ray Views for the physical location of
parts on the circuit boards.
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GENERAL TROUBLESHOOTING INFORMATION

NOTE: The following checks will be most effective if
you apply them to one part of the kit at a time.

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 something you have consis-
tently overlooked.

About 90% of the kits that are returned for re-
pair do not function properly due to poor con-
nections and soldering. Therefore, many trou-
bles can be eliminated by a careful inspection
of connections to make sure they are soldered
as described in the “Soldering” information on
Page 7 and Page 11. Reheat any doubtful con-
nections. Be sure all wires are soldered at
places where several wires are connected.

Check each circuit board foil to be sure there are
no solder bridges between adjacent connec-
tions. Remove any solder bridges by holding a
clean soldering iron tip between the two points
that are bridged until the excess solder flows
down onto the tip of the soldering iron.

Check each resistor value carefully. A resistor
that is discolored, or cracked, or shows any sign
of bulging would indicate that it is faulty and
should be replaced.

5. Be sure each diode is installed with the banded
end positioned correctly.

6. Check all component leads connected to the
circuit boards. Make sure the leads do not ex-
tend through the circuit board and come in
contact with other connections or parts.

7. The components listed in the “Possible Cause”
column of the “Troubleshooting Chart” are the
most likely causes (but not necessarily the only
causes) of a problem. When you check these
components, look first for the following items:

° Parts installed incorrectly or backwards. This
pertains especially to diodes, electrolytic and
tantalum capacitors, and transistors.

° Unsoldered or inadequately soldered parts. Re-
heat the connections in the area of a problem.

. Incorrect or interchanged parts. Check the part
numbers on the diodes and transistors.

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to the “Customer Service”
information inside the rear cover of the Manual. Your
Warranty is located inside the front cover.
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TROUBLESHOOTING CHART

PROBLEM POSSIBLE CAUSE
1. Test lamp does not light. A. D106, D107, or D108.
B. Test lamp not making contact in socket.
C. Qe601.
D. Transformer leads or power switch
SW1 incorrectly wired.
E. Test lamp.
2.  Test lamp does not light. A. ZD103 or ZD104.
B. 1C101 pin 16 shorted to ground.
C. 1C102 pin 5, 6, or 7 shorted to ground.
D. (107 or C108.
E. Test lamp.
3. Channel indicator lamps do not scan. A. Lamp lead not making contact in socket.
B. Lamp socket leads incorrectly wired
to switches.
C. Q102, Q105, Q106, Q108, Q109, or Q110.
D. IC101 or IC102.
E. ZD103.
F. Scan-Man switch (SW2) pushed in or
incorrectly wired.
G. (C105 or C106.
H. D101 or D102.
4.  Priority oscillator does not operate. A. Q101, Q102, Q103, or Q104.
B. C102.
C. Channel 1 pushbutton (SW101).
5. Manual scan does not operate. A. Check items F and G of steps 3 above.
6. Scanning does not skip unused A. Q109 or Q110.
channels. B. (105 or C106.
C. D101 or D102.
D. R114, R115, R117, or R119.
7.  No audio. A. Shielded cable coming from circuit
board holes ] and K to Volume control
R3 is shorted or incorrectly wired.
B. C112, C113, C114, or C117.
C. Q111, Q112, or Q113.
D. Q114 and Q115 interchanged (#417-818

at Q114; #417-819 at Q115).
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PROBLEM

POSSIBLE CAUSE

Test lamp does not light.

A short circuit exists in the 9 V line
on the IF circuit board. Check the
foils and jumper wires associated
with the foil at hole M.

Test lamp.

Test lamp does not light.

1C201.

10.

No audio.

Ho0wy |p|w

I1C201.

Q209 or Q210.

C248, C253, or C254.

L205 or T201.

Shielded cable coming from holes U
AND W to Volume control R3 is shorted
or incorrectly wired.

11.

Scanner will not scan.

w >

Q211 or Q212.
IC201.

12.

IF circuit will not tune (adjust).

w >

Check the alignment generator circuits.
Check the items listed under step 10 above.

13.

Squelch circuits inoperative.

Hoow

=

Too much signal from the alignment
generator. Insert the red wire into
test point TP3 (5 V).

Q211 or Q212.

D210.

Squelch control R2.

Check the wiring of the brown wire
hole T on the IF circuit board.
Check for solder bridges at 1C201.

14.

Incorrect test indication.

D201.

15.

Incorrect test indication.

Appropriate diode D202 through D208.

16.

Incorrect test indication.

RFC209 or RFC210.
Q201.
R209 or R211.

17.

UHTF circuits will not turn on.

0w

SAEBEEEE

Brown programmer wire (from IF circuit
board hole 11) not inserted into its
respective UHF pin.

D211.

Q205.
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PROBLEM

POSSIBLE CAUSE

18. HI VHF circuits will not turn on.

nw

Yellow programmer wire (from IF
circuit board hole 14) not inserted
into its respective HI VHF pin.
D214.

Q204.

19. LO VHF circuit will not turn on.

>

Violet programmer wire (from IF
circuit board hole 17) not inserted
into its respective LO VHF pin.
D217.

Q203.

20. AFC circuit inoperative.

Check all items listed in step 17 above.
Q206, Q207, or Q208.
C221.

21. AFC circuit inoperative.

Check all items listed in step 20 above.
D209.
R225 through R231.

22. Power is not applied to UHF
circuits.

sowmr |ow» |[owpr |0

RFC501.

Q501.

Check all items listed in step 17 above.
Check for solder bridges on the UHF
circuit board.

23. Power is not applied to the HI
VHF circuits.

Sowx

RFC301.

Q301.

Check all items listed in step 18 above.
Check for solder bridges on the HI
VHF circuit board.

24. Bias is not applied to Q302.

>

Check the shielded cable from IF
circuit board holes K and L to HI

VHF circuit board holes D and E.
Check the shielded cable from LO VHF
circuit board holes D and E to HI

VHF circuit board holes H and J.
Check the shielded cable from UHF
circuit board holes D and E to HI

VHF circuit board holes K and L.
Q302.
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PROBLEM POSSIBLE CAUSE

25. Power is not applied to the LO VHF
circuits.

Q401.

Check all items listed in step 20 above.
Check for solder bridges on the LO
VHF circuit board.

0wy

26. Unable to adjust L305. A. Check the shielded cable from HI VHF
circuit board holes F and G to IF
circuit board holes D and E.

Check all items listed in step 24 above.
Solder bridge across FL201 or FL202.

27. Unable to adjust capacitors C501 or
C502.

Check all items listed in step 16 above.
D219.

Crystal installed in wrong socket for the
channel selected.

Crystal.

Check the shielded cable from socket
S5 to UHF circuit board holes A and B.
Check the shielded cable from IF
circuit board holes H and ] to UHF
circuit board holes F and G.

G. Q502.

mo 0w |ow

=

28. Unable to adjust C501, C502, or C201 A. Make sure all of the mounting
(unstable). hardware is tight.

B. Components were not mounted close to
the UHF circuit board as directed in
the “Step-By-Step Assembly.”

C. Trimmer Capacitors C501, C502, and
C201 were not properly preset.

D. Check all items listed in step 27 above.

29. Unable to adjust L201 for minimum A. Check all items listed in step 27
lamp brightness. above.
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PROBLEM

POSSIBLE CAUSE

30. UHF signal distorted, does not clear
up when control R228 is adjusted.

A. Check all items listed in step 28 above.

B. Crystal is the wrong type or too far
off frequency.

31. Unable to adjust coils L301, L302,
L303, or L.304.

A. Check all items listed in step 27 above.

B. Check the shielded cable from socket
S3 to HI VHF circuit board holes A
and B.

C. Check the shielded cable from IF
circuit board holes D and E to HI
VHF circuit board holes F and G.

D. Q302.

32. Unable to adjust coils L.402, L403, or

A. Check all items listed in step 28 above.

L404. B. Check the shielded cable from socket
S4 to LO VHF circuit board holes A
and B.
C. Check the shielded cable from IF
circuit board holes F and G to LO
VHF circuit board holes F and G.
D. Q402.
OPERATIONAL PROBLEMS
PROBLEM AREA OF PROBLEM
(Troubleshooting Chart Number)
Unit dead. 1, 2.
Scanner won’t scan. 5.
Scanning skips selected channels. 3,6
Priority channel circuit inoperative. 4.
No audio. 7, 10.
Squelch circuits inoperative. 13.

Weak reception.

A. Defective or incorrect type crystals.
B. Improperly aligned.
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SPECIFICATIONS

FREQUENCY RANGE
LOVHFBand..........coiiiiiiiiiii i
HIVHF Band ...........cooiiiiiiiiniinnn
UHF Band ........coviiiiii i
SCANNING RANGE (6 dB bandwidth)
LOVHFBand........cooiiniiiii i
HIVHF Band ...t
UHF Band ..ot
SENSITIVITY (of aligned channel)
LOVHFBand...........ooiviiii i,
HI VHF band

UHF Band ........ccoiiiiii i

GENERAL

Modulation Acceptance..........................

Antenna Input Impedance

Channels

Adjacent Channel Rejection ...................... _

30 to 50 MHz.
146 to 174 MHz.
450 to 500 MHz.

Any 10 MHz segment of frequency range.
Any 8 MHz segment of frequency range.
Any 8 MHz segment of frequency range.

0.5 uF or less for 12 dB SINAD.
0.5 uV or less for 12 dB SINAD.

0.7 uV or less for 12 dB SINAD.

+6.5 kHz minimum.
50 ohms.
8, crystal controlled.

—40 dB typical (=30 kHz channel spacing)

(—55 dB typical with optional 8-pole filter).
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ScanRate.......... .. ... . i Approximately 16 channels per second.
ScanDelay ......... ... Approximately 1/2 second.
Priority Channel Scan Rate....................... Approximately every 4 seconds.
Intermediate Frequency (IF) ...................... 10.7 MHz.
Audio Output:

ACOperation ...........ccooiiiiineeinna.. 1 watt with 10% or less distortion.

DC Operation ...........ccooveiieieeeeennn.. 2 watts with 10% or less distortion.

Power Requirements:
AC Operation ............ovviiiiinnnnnnnn. 120 volts, 60 Hz; 12 watts.
DC Operation ...........c.cooiiiiiieennnnnnn 13.8 volts; 300 mA squelched, 500 mA
(at full audio) unsquelched.

Overall Dimensions ............cccooiivvviiio... 3-3/16" high x 8-1/2" deep X 11-1/16" wide.
(8.1 X 21.6 X 28.1 cm).

Net Weight ... ..o 5 lbs (2.3 kg ).

The Heath Company reserves the right to discontinue
products and change specifications at any time with-
out incurring any obligation to incorporate new fea-
tures in products previously sold.
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CIRCUIT DESCRIPTION

Refer to the Schematic Diagram and the Block Dia-
gram as you read this Circuit Description. The part
numbers on the Schematic are arranged in the follow-
ing 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 IF
circuit board.

300-399 Parts mounted on the HI VHF
circuit board.

400-499 Parts mounted on the LO VHF
circuit board.

500-599 Parts mounted on the UHF
circuit board.

600-699 Parts mounted on the alignment

generator circuit board.
HI VHF CIRCUIT

RF signals from the antenna are coupled through im-
pedance matching network C301 and C302 to the
bandpass transformer, 1301, L302, and C303. This
circuit is tuned to the incoming signals.

From a second impedance matching network, C304
and C305, the RF signals are applied to the base of RF
amplifier Q301. An amplified RF signal is coupled
from the collector of Q301 to a second bandpass trans-
former, L.303 and L304, and then to the base of mixer
transistor Q302. The base of Q302 also 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 from transistor Q302 is tuned
by impedance matching coil L305 before it is applied
to the input of the IF circuit on the IF circuit board.

LO VHF CIRCUIT

The LO VHF RF circuit is almost identical to the HI
VHF circuit with a few exceptions. Coil L401 and
capacitor C401 form a network that electrically
lengthens the built-in antenna. This is necessary to
tune the lower frequencies. Resistor R405 broadens
tuned circuit L404 and C412 in order to get the neces-
sary bandpass at these frequencies. Capacitor C414
couples the crystal oscillator signal to the base of
mixer transistor Q402. The crystal oscillator signal is
10.7 MHz higher in frequency than the incoming sig-
nal. The 10.7 MHz IF output signal from transistor
Q402 is tuned by the same impedance matching coil
(L305) on the HI VHF circuit board.

UHF CIRCUIT

Inductors L501 and L.502 are micro-strip lines etched
on the glass-epoxy circuit board. These lines are
tuned by trimmer capacitors C501 and C502. The
incoming UHF signals are coupled from the antenna,
through capacitor C503, to a low impedance point on
the micro-strip line, L501. From an even lower impe-
dance point, the signals are coupled to the emitter of
grounded-base RF amplifier Q501. The amplified
signals are coupled through C506 to the second
micro-strip line, L502, and then through C507 to the
base of mixer transistor Q502. The multiplied crystal
oscillator signal (from the IF circuit board), which is
10.7 MHz lower in frequency than the incoming sig-
nal, is injected at the base of Q502. The 10.7 MHz IF
output from transistor Q502 is tuned by the same
impedance matching coil (L305) on the HI VHF cir-
cuit board.
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IF CIRCUIT

The 10.7 MHz IF signal at coil L305 (on the HI VHF
circuit board) is coupled through capacitor C222 to
the monolithic crystal filters, FL.201 and FL202 (a
4-pole network). An accessory package consisting of
crystal filters FL.203 and FL204, and capacitors C226
and C227 can be added to achieve an 8-pole network.
This will increase the overall selectivity of the filter
network. These filters and their matching coils, L.203
and L.204, help to shape the filter bandpass and elimi-
nate frequencies other than the 10.7 MHz IF signal.

Transistor Q209 amplifies and matches the IF signal
coming from the crystal filters to integrated circuit
1C201 through IF transformer T201. IC201 is a limit-
ing amplifier and quadrature detector. It also has
the squelch circuitry and an AFC output. Goil L205
and its associated circuit form a phase-shift network
for the quadrature detector.

The detected audio output from pin 6 of IC201 is
coupled through a de-emphasis network, which con-
sists of C245, C246, C247, R243, and R244. Capacitor
C248 couples the audio signal to the base of audio
preamplifier transistor Q210. Amplified audio sig-
nals are coupled from the collector of Q210 through
capacitor C253 to Volume control R3.

The squelch output voltage at pin 12 of IC201 is fil-
tered by R242, C243, and C244, before it is coupled to
the Squelch control, R2. When no signal is present at
the input of IC201, a positive voltage is present on the
squelch output line (pin 12). As you adjust the
Squelch control above threshold, gating transistor
Q211 turns on. As this happens, its collector voltage
goes low (near ground potential). This turns off trans-
istor Q107 (on the scan circuit board), which starts the
Scanner scanning. At the same time, transistor Q212
turns off, raising its collector voltage high. This high
voltage, which is coupled back to pin 5 of 1C201,
mutes the audio signal at the output (pin 6).

- When a signal is present in the IF circuit, the voltage
at pin 12 of IC201 goes low (towards ground). If the
voltage goes below the threshold setting of the
Squelch control, Q211 turns off. The high level at the
collector of Q211 turns on Q107 (on the scan circuit
board), which stops the scanning. Transistor Q212
also turns on and a low level appears at its collector.

This low, which is coupled to pin 5 of IC201, unmutes
the audio signal at the output (pin 6). Diode D210
latches the circuit so that signals that are varying in
amplitude, such as flutter, do not open and close the
squelch circuits. Capacitor C244, because of its value,
aids the latching circuit and also provides approxi-
mately 1/2-second time delay before the scanning
circuits can operate again.

AFC CIRCUIT

The high multiplication factor of the crystal fre-
quency for the UHF band can cause slight frequency
errors of the crystal to become large errors at the
injection frequency. To overcome this, AFC (automa-
tic frequency control) circuits are used for the UHF
band only.

A small error voltage is detected withinIC201 and it is
present at pin 7. This voltage is amplified by the DC
amplifier, transistors Q206 and Q208, before it is
applied to variable capacitance diode D219. This
error voltage on D219 varies the capacitance of the
crystal oscillator circuit, which pulls the frequency of
the crystal to match the incoming signal frequency.

Switching transistor Q207 turns the AFC circuit on
whenever a UHF channel is scanned. Control R228
presets the bias on D219. When the AFC circuit is
turned off, resistors R225, R226, and R227 form a
voltage divider, which places a constant fixed bias on
D219. Diode D209 shorts out R227 when the AFC
circuit is turned on, allowing the proper voltage
swing from Q208.

CRYSTAL OSCILLATOR

The crystal oscillator, Q201, is a Pierce oscillator cir-
cuit. The collector of Q201 appears as RF ground
potential at the crystal frequency. The crystals are
connected between the base of Q201 and the collector
supply line through their associated diode, D201
through D208. Each diode, which is normally biased
off, forms an RF path between the crystal and the
collector of the transistor. When IC101 (on the scan-
ner circuit board) grounds a series RF choke (RFC201
through RFC208), the associated diode conducts and
places the crystal in the circuit. Resistors R201
through R208 limit the current through the diodes.
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The collector tank circuit (L201, C206, and C207) of
transistor Q201 is tuned to the third harmonic of the
crystal frequency. This provides a low impedance to
the crystal frequency, but offers a high impedance to
the third harmonic. The third harmonic signal is
coupled from the collector of Q201 through capacitor
C208 to the base of transistor Q302 (the mixer on the
HI VHF circuit board).

Third harmonic energy is also coupled from the junc-
tion of C206 and C207 to the base of tripler stage
Q202. Here again, coil L202 is etched on the circuit
board and it is tuned by trimmer capacitor C201 to the
ninth harmonic of the crystal frequency. (For incom-
ing signals above 470 MHz, this stage is tuned to the
tenth harmonic.) This harmonic signal is coupled
from the collector of Q202 through capacitor C202 to
the base of mixer transistor Q502 on the UHF circuit
board.

Fundamental energy of the crystal oscillator is
coupled from the emitter of Q201 through capacitor
C209 to the base of mixer transistor Q402 on the LO
VHF circuit board.

PROGRAMMER

Switching transistors Q203, Q204, and Q205, and
jumper wires brown through gray, wire pin sockets 1
through 8, and diodes D211 through D218 make up
the programmer circuit.

You can program each channel for any of the three
bands (UHF, HI VHF, or LO VHF) by merely inserting
the appropriate jumper wire into the wire pin socket
that corresponds to the band you desire. When IC101
grounds the cathode of a diode, the diode will con-
duct, placing the base of the selected switching tran-
sistor (Q203, Q204, Q205) at ground potential. This
causes the transistor to conduct, which supplies 9
volts to the appropriate front-end (UHF, HI VHF, LO
VHF) board. When transistor Q205 (UHF) is turned
on, it also supplies voltage to tripler stage Q202 and
bias voltage to gate Q207.

SCANNER CIRCUITS

The scan oscillator consists of transistors Q105, Q106,
and a timing network made up of R112, C104, C105,
and C106. At normal scan rates, C105 is the control-
ling timing capacitor. Sharp rectangular pulses are
coupled from the junction of R109 and R111 to the
input (pin 14) of a 4-bit binary counter IC102. The
output of the binary counter is directly coupled to
decoder driver IC101. The outputs of IC101 go to zero
(ground potential), which turns on the channel indi-
cator lamps, when the channel select switch is closed.
These outputs are also coupled to the gating diodes in
the programmer and crystal oscillator circuits.

Transistor Q109 is a current-sensing circuit that de-
termines if a channel switch is open. When a channel
indicator lamp is on and drawing current, it produces
avoltage drop across R115. This turns Q109 on, caus-
ing it to draw current through collector load resistors
R117 and R119. The positive bias produced across
R119 turns switching transistor Q108 on, which
places timing capacitors C105 and C106, and the
emitter of switching transistor Q107 at ground poten-
tial. If a channel select switch is open, that indicator
lamp draws no current, and produces no voltage drop
across R115 to cause Q109 to stop conducting. With
no voltage drop across R119, switching transistor
Q108 opens, which removes timing capacitors C105
and C106 from the circuit. Capacitor C104, the re-
maining timing capacitor, is such a small value that
the scan oscillator speeds up to a scan rate that does
not allow the associated crystal to start oscillating,
thus skipping that channel.

When a signal is being received or when squelch
control R2 is adjusted below threshold, the squelch
voltage at the collector of Q211 (on the IF circuit
board) goes high. This voltage is coupled to the base
of switching transistor Q107, turning it on. As Q107
turns on, it shorts across the timing capacitors (C104
and C105), which stops the scan oscillator.



Page 114

When the Man/Scan switch SW2 is in the Manual
position (in), a positive voltage is coupled from the
collector of Q109, through resistor R118, to the base of
Q107. Since a positive voltage is also present at the
base of Q108, both Q107 and Q108 conduct. This

places a short across the timing capacitors, which

stops the scan oscillator. When you push the Channel
Select switch, SW3, the base of Q107 is grounded,
turning the transistor off. This removes the short from
across the timing capacitors and allows the scan oscil-
lator to operate. However, since the Man/Scan switch
also places C106 in parallel with timing capacitors
C104 and C105, the resulting higher value capaci-
tance lowers the scan oscillator frequency. This al-
lows the scan oscillator to operate, but at a much
slower rate.

Diode D102 isolates timing capacitor C106 so that it is
out of the circuit when the Man/Scan switch is in the
Scan position. However, this diode still allows cur-
rent flow through Q107 and Q108, regardless of
which position the Man/Scan switch is in. Diode
D101 allows the timing capacitors to discharge when
Q107 turns off.

PRIORITY OSCILLATOR

The priority oscillator, which consists of transistors
Q103 and Q104, is similar to the scan oscillator except
for the values of R107 and C102 in the timing net-
work. This network produces a pulse output approx-
imately every four seconds.

The action of IC102 repetitively sequences the out-
puts of IC101 to produce the normal scanning action.
During this normal scanning, the priority channel
(channel 1) is sampled approximately every four sec-
onds. This sampling occurs quite rapidly (within
about 40 milliseconds), even when a signal is being
received on another channel. If no signal exists on the
priority channel, the scanning will not be affected.
However, if a signal is present on channel 1, 1C102 is
reset to hold the channel 1 output line (pin 1) of IC101
low. This holds the channel 1 circuit on. Scanning
will resume when a signal is no longer present at
channel 1.

Resistors R105 and R106 form a voltage divider that
normally biases transistor Q102 on. However, when
the priority oscillator circuit produces a negative
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pulse at the collector of Q103, transistor Q102 turns
off. Since this causes the collector of Q102 to go high,
both the D input (pin 12) of decoder-driver IC101 and
the base of Q101 go high. The high at the base of Q101
causes it to turn on, which pulls the collector toward
ground. This also grounds the channel 1 (priority)
crystal. At the same time, the high at the D input of
IC101 forces all outputs of decoder-driver IC101 high.
This momentarily turns off all other crystals during
the priority channel sample time. Also, when Q101
turns on, a negative pulse is coupled through
capacitor C101 to pin 3 of IC102. This negative pulse
stops and holds the counting process of IC102 during
the priority channel sample time, which allows the
Scanner to momentarily sample channel 1 and then
return to the same channel.

If asignal is present when channel 1 isbeing sampled,
a high level is coupled from transistor Q211 to pin 2
(reset 1) of IC102. Therefore, since pin 3 (reset 2) of
IC102 is also low during the priority channel sample
time, IC102 is reset. That is, the output of IC102
causes the decoder-driver IC101 pin 1 output to go
low. This action places the Scanner in the channel 1
mode.

AUDIO AMPLIFIER

The audio signal from the Volume control is coupled
to the base of transistor Q111, part of differential
amplifer Q111 and Q112. Thesignal at the collector of
Q111 is coupled to the base of constant-current,
voltage-amplifier transistor Q113. From the collector
of Q113, the signal is coupled to the base of output
transistor Q114 and through diode D109 to the base of
Q115. The constant voltage drop across D109 pro-
vides the bias voltage for the output stages.

Output transistors Q114 and Q115 form a quasi-
complementary output circuit. In this circuit, a
positive-going signal applied to the base of Q114
causes the transistor to conduct, increasing the signal
current flow through the speaker voice coil.
Negative-going signals applied to the base of Q115
cause this transistor to conduct, decreasing the signal
current through the speaker voice coil. This alternate
increase and decrease of signal current through the
speaker voice coil, converts the electrical energy to
audible signals.
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POWER SUPPLY

The power supply consists of a dual-input power
source. The unit can be powered from either a 13.8-
volt DC or a 120-volt AC power source.

When a 13.8-volt DC source is used, the power is
routed through an in-line fuse, a hash filter network
(C109,C111,RFC101) and to the On-Off switch, SW1.
Diode D106 protects the unit against wrong polarity
connections by blowing the in-line fuse.

When a 120-volt AC power source is used, power is
connected to the primary of transformer T1. This
transformer can be left connected to the AC source
continuously. It is protected by a built-in thermal
fuse. If a short circuit occurs, the thermal fuse will
open when the transformer temperature exceeds a
predetermined safe level.

Transformer T1 steps the voltage down to approxi-
mately 14 volts AC in the secondary winding. Full-
wave rectifier diodes D107 and D108 convert this AC
voltage to DC. It is then filtered by capacitor C108, and
routed to the audio power amplifier, regulator cir-
cuits, and scanner circuits.

The 9-volt supply, for the IF and RF circuit boards, is
regulated by ZD104 and R123. C107 adds additional
filtering to this supply.

The 5-volt supply for the scan circuits is regulated by
7ZD103 and R122.

Transistor Q110, ZD105 and R116 comprise an 11-
volt regulator. The purpose of thisregulator is to keep
a constant voltage for back biasing the numerous gat-

ing diodes in this circuit. Because most diodes have
varicap effects, any unregulated voltage on these
diodes would cause problems in the crystal oscillator
circuits, such as frequency shift, crystals not starting,
etc.

ALIGNMENT GENERATOR

Transistor Q602 and crystal Y601 form a 10.7 MHz
crystal oscillator circuit. The 10.7 MHz output signal
from the collector of Q602 is coupled through
capacitor C605 to RF LEVEL control R608. The RF
LEVEL control sets the amount of signal that is
coupled through C608 to plug P601. The 10.7 MHz
signal is used to align the 10.7 MHz IF circuits.

When resistor R601 (at the end of the shielded cable)
is inserted between test points TP6 and TP7 (on the IF
circuit board), the heterodyne oscillator signal, plus
its harmonics, are coupled from transistor Q201 to
mixer diode D601. Here, the oscillator signal or one of
its harmonics, is mixed with the 10.7 MHz signal from
Q602. This provides an on-channel signal frequency
that is used to align the RF stages.

Transistor Q601 and test lamp PL601 form a signal
level indicator. Power (usually 13.8 V) is applied
through the yellow lead. The green lead serves as the
signal input to transistor Q601. When the voltage on
the green lead becomes sufficiently positive, the test
lamp starts to turn on. The brightness of the lamp is
directly related to the voltage present on the green
lead.
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CIRCUIT BOARD X-RAY VIEWS

NOTE: To find the PART NUMBER of a component
for the purpose of ordering a replacement part:

A. Find the circuit component number
(R105, C103, etc.) on the X-Ray View.

ALIGNMENT GENERATOR
CIRCUIT BOARD

(Viewed from the foil side)

UHF CIRCUIT BOARD

L502
(Viewed from the foil side)

Locate this same number in the “Circuit
Component Number” column of the “Parts
List” in your Manual.

Adjacent to the circuit component
number, you will find the PART NUMBER
and DESCRIPTION which must be
supplied when you order a replacement
part.

HI VHF CIRCUIT BOARD

(Viewed from the foil side)

LO VHF CIRCUIT BOARD

(Viewed from the foil side)
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SCANNER CIRCUIT BOARD IF CIRCUIT BOARD

(Viewed from the foil side)

(Viewed from the foil side)
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DIODES AND TRANSISTORS

HEATH TYPE
COMPONENT PART NUMBER | NUMBER IDENTIFICATION
HEATH PART NUMBERS ARE
ZD103 56-16 IN751 ZENER STAMPED ON MOST DIODES
; NOTE: DIODES MAY BE SUPPLIED IN ANY OF THE FIVE
Zb104 56-1 VR-9.1 ZENER| SHAPES SHOWN IN THE FOLLOWING I[LLUSTRATION.
D601 TEY ™ ALWAYS POSITION THE BANDED END AS SHOWN IN
THE PICTORIAL WHERE IT IS INSTALLED.
D101, D102, D109, D201,
D202, D203, D204, D205,
D206, D207, D208, D209, 56-56 1N4149
D210, D211, D212, D213, 4&?
D214, D215, D216, D217,D218 T
ZD105 56-57 IN716A T T f
D106, D107, D108 57-65 1N4002 BANDED END
D219 56-640 MV2110 &//!;
Q103, Q105, Ql11, Q112, ]
Q206 Q210 Q601 417-91 2N5232A \
Q104,Q106,Q109,Q113, ]
Q203,Q204, Q205, Q208 417-201 X29A829 % %
Q110 417-94 2N3416
Q201 417-293 2N5770 @
Q209 417-154 2N2369 7
Q202 417-258 TIS87 /,9
C /
ES
Q101 417-864 MPSAQ5
Q102,Q107,Q108, ] =
S0 0201 0212 417-801 MPSA20 E Bé/
Q114 417-818 MJE181 (S)
. EXPOSED
Q115 417-819 MJELT] / WETAL S 1DE
Q301, Q501 417-887 MPSH10 9
Q302,Q401, Q402, Q502, 417-888 2N5222 B//
Ec

Q602
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FOR PARTS REQUESTS ONLY
® Be sure to follow instructions carefully.
® Use a separate letter for all correspondence.
® Please allow 10 - 14 days for mail delivery time.
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DO NOT WRITE IN THIS SPACE

DO NOT WRITE IN THIS SPACE

INSTRUCTIONS

® Please print all information requested.

® Besure you list the correct HEATH part number exactly as
it appears in the parts list.

® If you wish to prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% tax.

Total enclosed $
e |f you prefer COD shipment, check the COD box and mail
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when purchasing nonwarranty replacement parts, but it can
help us provide you with better products in the future.
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