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UNPACKING

The Transceiver shipping carton contains a box
marked “Packs 1—5 TOP." There is also a container
which has the Micoder® kit or a regular microphone
in it, depending on which kit you purchased. After
you remove these boxes, the remaining parts in the
shipping carton form the Main Pack, which are items
too large to fit into the other parts packs and those
items which you will use in the chassis assembly
section.

M/Set the box marked “Packs 1—5 TOP” aside
until one of these packs is called for in an as-
sembly section. DO NOT disturb any of these
packs yet.

( Set the Micoder kit or the regular microphone
pack aside until it is called for.

Each assembly section of this Manual contains its
own “‘Parts List”" and “Step-by-Step Assembly” in-
structions. At the beginning of each *‘Parts List,” you
will be instructed which parts pack to remove from
the box and open. You may also be directed to locate
certain required parts from the Main Pack.

To avoid intermixing parts, do not remove or open
any of these parts packs until you are directed to do so
at the beginning of one of the “‘Parts Lists.” Return
any part that is packed in an individual envelope,
with the part number on it, back in its envelope after
you identify it until that part is called for in a step.
Some envelopes have one transparent side so you can
identify the parts inside without opening the en-
velope.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

LONG-NOSE
PLIERS

WIRE
STRIPPERS
1/8"&1/4" - BLADE

e DIAGONAL SCREWDRIVERS
CUTTERS
I ' SOLDERING
! OTHER HELPFUL : IRON
1 TOOLS :
1 ] I
: :
- DESOLDERING |
i BULB*® I
1 _. 1
1 i
i : I
{8 :
DESOLDERING .
1, NUT STARTER M 1 SOLDERING IRON
BRAID
:'MMWB!ETEUKF}FT'%'ED : (25 TO 40 WATTS)
: ;
I
i *70 REMOVE SOLDER FROM CIRCUIT CONNECTIONS. !
‘---—---‘--—-—-——-----------— ------------ --------J
ASSEMBLY
1.  Follow the instructions carefully and read the 3.  Most kits use a separate ““Illustration Booklet”

entire step before you perform the operation. that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.

2. The illustrations in the Manual are called Keep the “Illustration Booklet” with the As-

Pictorials and Details. Pictorials show the over-
all 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 Picto-
rial for another group of steps.

sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when you
are instructed to do so.
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6. Each circuit part in an electronic kit has its own
component 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 ifa
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 section at the rear of the Manual.
7. When you are instructed to cut something to a

particular 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 25 to
40-watt pencil soldering iron with a 1/8" or
3/16” chisel or pyramid tip works best.

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.

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

Resistors will be called out by their resistance value
in Q) (ohms), kQ (kilohms), or M{) (megohms). Certain
types of resistors will have the value printed on the
body, while others will be identified by a color code.
The colors of the bands and the value will be given in
the steps, therefore the following color code is given
for information only.

EXAMPLES:

BROWN 1
=
— GREEN 5
1.000

SILVER +10%

- OR ilriiing
1/4-WATT
1] OR O ——
1/2-WATT
1-WATT
2-WATT
TOLERANCE

RESISTOR COLOR CODE ,_ VORR el

—

Capacitors will be called out by their capacitance

15 % 1,000 = 15'900 Q (_1 5,000 OHMS), COLOR 1st DIGIT 2nd DIGIT MULTIPLY BY
or “15 k() .

BLACK 0 0 1

BROWN 1 1 10

RED 2 2 100

g ot D L ORANGE 3 3 7,000

— BLACK 0 YELLOW 4 4 10.000

___;_w’ - ! GREEN 5 5 100.000
—— GREEN 100,000 BLUE 3 6 1.000.000

: COLD +59, VIOLET 7 7 10,000,000

GRAY 2] B 100,000,000

WHITE ] 9 1,000,000.000

GOLD 1

3 M1 = 3 MEGOHMS .

e e A e SR S e

value in uF (microfarads) or pF (picofarads) and type:
ceramic, Mylar®, electrolytic, etc. Some capacitors
may have their value printed in the following man-

ner:

First digit of

Second digit of

capacitor’s value: 1

capacitor’'s value: 5

Multiplier: Multiply the
first & second digits by
the proper value from the
Multiplier Chart.

To find the tolerance of
the capacitor, look up

this letter in the Tolerance
columns.

*DuPont Registered Trademark

EXAMPLES:

151K = 15 X 10 = 150 pF
759 = 75 X 0.1 = 7.5 pF

NOTE: The letter “R’ may be used at times to signify a
decimal point; as in: 2R2 = 2.2 (pF or uF).

MULTIPLIER TOLERANCE OF CAPACITOR
FOR THE MULTIPLY 10pF OR OVER
NUMBER: BY: LUESS A Ek 10pF
0 1 0. 1pF B
1 10 0. 25pF (i
2 100 +0. 5pf D
3 1000 +]1.0pF F 1%
4 10,000 +2. 0pF G +2%
5 100, 000 H +3%
] +5%
g 0,01 K +10%
9 0.1 M +20%
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CHASSIS ASSEMBLY

PARTS LIST

( ) Locate and remove all the parts from the main
pack (parts left in the shipping carton). Be sure
you have removed the packs from the carton as

directed in the “Unpacking” section.

Unpack these parts and check each part against

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 price
information, refer to the separate ‘‘Heath Parts Price
List.”

the following list. The key numbers correspond
to the numbers on the ‘“Chassis Parts Pictorial”
(Illustration Booklet, Page 1). Set aside any re-
maining parts not called for in this Parts List.
They will be called for later.

KEY HEATH
No. Part No.

QTY. DESCRIPTION CIRCUIT

RESISTORS — CAPACITORS

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

A1 6-223-12 1 22 k{1, 1/4-watt (red-red- Test
orange) purposes

A2  6-510 1 511, 1/2-watt (green- Test
brown-black) purposes

A2  6-680 1 68 (), 1/2-watt (blue-gray- R3
black)

A3 1-20-2 2 100 1, 2-watt, 10% (brown- Test
black-brown) purposes

A4 21-140 2 .001 uF ceramic Test

purposes
A5  25-212 1 22 uF tantalum C1

Comp. No.

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
CONTROLS — SWITCHES
B1 10-227 1 2000 (2k) Q2 control R2
B2 19179 1 10 k! control with switch R1/SW1
B3 61-16 1 Toggle switch SW6
B4  63-1289 2 Rotary switch Swez, sw7
100-1671 1 Lever switch set
consists of:
B5 63-1229 3 Lever switch SW3, Sw4,
SWs
B6 255-710 1 Decimal spacer
B7  440-22 2 Endcap
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KEY HEATH QTY. DESCRIPTION
No. Part No.

METAL PARTS

C1 200-1302 1 Chassis

C2 203-1850-3 1  Front panel

C3 210-58 1 Bezel

C4 204-1866-4 1 Gimbal plate
C5 90-577-5 1 Cabinet

Cé 90-1213-1 1 Bottom cover
C7 204-2003 2  Meter bracket
C8 205-1609-2 1  Front subpanel
C9 204-1865-4 1 Gimbal bracket
Ci0 215-67 2 Heat sink
HARDWARE

NOTE: Hardware packets are marked to show the size of the
hardware they contain (HDW#4, HDW#8, etc.). You may
have to open more than one packet in this pack to locate all of
the hardware of any one (#6, for example) size.

#2 Hardware

D1 250-421
D2 266-868
D3 252-51
D4  254-26

#4 Hardware

E1 250-428
E2 12522
E3 2549

#6 Hardware

F1 250-138
F2  250-56
F3  250-432
F4  250-237
F5  250-1242
F6  250-162
F7  250-1158
F8  252-3

F9  254-6
F10 254-1

F11 -253-89
F12 255-60
F13. 25941

F14 253-27

mm N e

"

L8]

2-56 x 3/8" screw
2-56 x 2-1/4" stud
2-56 nut

#2 lockwasher

4-40 x 1/4" flat
head screw

Large 4-40 nut
#4 lockwasher

6-32 x 3/16" screw
6-32 x 1/4" screw

6-32 x 5/16" truss head
screw

#6 x 3/8" sheet

metal screw

6-32 x 1/2" fiat head
screw

6-32 x 1/2" screw

6-32 x 3/4" stud

6-32 nut

#6 external tooth lockwasher
#6 lockwasher

#6 "D" washer

6-32 x 1-1/8" spacer
#6 solder lug

#6 flat washer

CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUI
Comp. No. No. Part No. Comp. |
Hardware (cont’'d.)
#10 Hardware
G1  250-83 4 #10 x 1/2" sheet metal
screw

G2 250-1147 2  #10 thumbscrew
G3 252-49 2  #10 thumbnut
G4 253-19 2  #10 flat washer
Other Hardware
H1 253-15 2  Fiber flat washer
H2 259-24 4  #8 solder lug
H3 252-7 2 Control nut
H4 252-39 2 1/4" nut
H5 253-10 2 Control flat washer
H6  253-91 2 1" cork washer
H7 254-5 2 Control lockwasher
H8 205-778 1 1" steel blade
CONNECTORS
J1 432-790 3  Plastic sleeve
J2 259-22 1 Spade lug
J3 432-72 2 Male connector (large)
J4 432-73 7 Female connector
J5  432-120 75 PCB connector (9 extra)
J6 432-121 4 Small PCB pin
J7 432-137 1  Push-on connector
J8  432-183 1 9-pin plug housing
J9  432-720 1 Female connector housing
J10  432-723 2 Male connector housing
J11  432-854 9  Male connector (small)
Ji2  438-4 1 Phono plug
J13  438-48 1 Phono plug, 3/8" tip
J14  490-112 1 Extractor tool
OTHER ELECTRONIC PARTS

134-987 1 Wire harness

401-181 1 Speaker S1
K1 407-167 1 Meter M1
K2 412-611 1 LED (red) LED1
K2 412-617 1 LED (amber) LED2
K3 412-82 1 Lamp assembly PL1
K4  423-10 1 Fuseholder assembly
K5  475-10 17 1.07 uH ferrite bead
K6 56-26 1 1N191 diode (brown- Test

white-brown) purpose:
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QTY. DESCRIPTION

WIRE — SLEEVING

340-2 2
343-12 5
344-15 10’
344-16 10’
344-90 3
344-91 1-1/2'
344-92 3
344-94 1-1/2'
344-98 2-1/2'
346-1 8’
346-20 6
346-21 8’
346-35 4
348-2 3
MISCELLANEOUS
L1 733 1
73-39 1
75-193 1

Bare wire

Shielded cable

Large black stranded wire
Large red stranded wire
Small black stranded wire
Brown stranded wire
Small red stranded wire
Yellow stranded wire
Gray stranded wire

Small sleeving

Large (heat shrinkable)
sleeving

Teflon* sleeving

Medium (heat shrinkable)
sleeving

Magnet wire

Rubber grommet
Foam tape

Bottom insulator paper
(with hole in center)

*DuPont registered trademark

CIRCUIT
Comp. No.

KEY HEATH
Part No.

No.

QTY. DESCRIPTION

Miscellaneous (cont’'d.)

L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13

75-727
207-4
260-16
260-89
260-90
261-29
354-5
431-62
462-291
462-952
352-13
490-5
431-49

-k ok NN - A DN L o

Top insulator paper
Cable clamp
Alligator clip

LED grommet

LED retainer

Foot

Cable tie

3-lug terminal strip
Large knob

Small knob

Silicone grease pod
Nut starter

11-lug terminal strip

Solder

PRINTED MATERIAL

M1
M2

391-34

390-1302

597-260

490-185

1

Blue and white label
FCC label

Parts Order Form
Manual (See Page 1 for
part number.)

Package of desoldering
braid

CIRCUIT

Comp. No.

Test
purposes
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STEP-BY-STEP ASSEMBLY

CONNECTOR

SOLDER

PCB
CONNECTOR

Detail 1-1A

HARNESS PREPARATION

Refer to Pictorial 1-1 (Illustration Booklet, Page 3) for
the following steps.

( -”j Locate and unfold the wire harness. Then bend
the breakouts (marked BO 1 through BO 12 on
the Pictorial) of the wire harness as shown. BO 1
has the two large orange wires and one large red
wire.

( /) RefertoDetail 1-1A and install a PCB connector
(#432-120) on the white-brown wire coming
from BO 1 (breakout 1) of the wire harness. Use
the alligator clip to hold the connector while
you solder it. CAUTION: Do not allow solder to
flow into the open end of the connector.

W o s 1 (INCHES) 2 3

NOTES:

()

A

()

The wire harness contains several shielded ca-
bles. These cables have different colored bands
on each end. In the following steps, these
shielded cables will be called out by the band
color.

Always use a 1/2" length of small sleeving on
the shield lead of a cable before you connect it.
Refer to the inset on the Pictorial for identifica-
tion of the shield lead.

In the same way as before, install a PCB connec-
tor on each of the following wires at BO 1:

3 white-orange
red cable inner lead

red cable shield lead (and 1/2" of sleev-
ing).

Refer to Detail 1-1B and install a female connec-
tor (#432-73) on thered wire at BO 1. Then hold
a plastic sleeve so the raised areas are
positioned as shown and push the connector on
the red wire into the sleeve until it locks.

In the same way, install female connectors and
plastic sleeves on the two orange wires at BO 1.

Cut six 5/8" lengths of medium (heat shrinka-
ble) sleeving.

(o}

[ atap e, e [0 0y [ty e Lo

RS on SR e T e o come R i o S e e e
O 5 1 (cm 2 a 4 5 & 7 8

T
10 " 12 13 14 15 16 17
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FEMALE
CONNECTOR

BEND OVER
AND SOLDER

RAISED AREA

NANE

Detail 1-1B

S

NOTES:

18 To install the medium sleeving on a PCB con-
nector, push the sleeving onto the connector
until the end of the sleeving is flush with the
end of the connector. Then use the heat of a
flame from a match, lighter, or candle to shrink
the sleeving around the connector.

o

You may wish to install all of the connectors, in
the following steps, before you install the sleev-
ing.

(, 1/ Refer to Detail 1-1C and install a 5/8" length of
medium sleeving on each PCB connector you
installed on the wires coming from BO 1 of the
wire harness. :

MEDIUM
(HEAT SHRINKABLE)

Detail 1-1C

NOTE: When a step directs you to install a ferrite bead
and a PCB connector on a wire, as in the following
step, first remove an additional 1/4” (total 1/2") of
insulation from the wire. Then slide a ferrite bead
onto the bare wire end and install the PCB connector
as before. See Detail 1-1D.

o FEBRERAIDTE

ot
9’3 P
(B

[/ Locate the wires coming from BO 2 of the wire
harness. Then install a ferrite bead and a PCB
connector on the orange cable inner lead.

{/} Cut a 2-1/2" length of small red stranded wire.
Remove 1/4” of insulation from one end of the
wire and 3/4” of insulation from the other end.
Then twist together the strands at each end and
apply a small amount of solder to the wire ends
to hold the fine strands together.

[/{ Form a small hook in the 1/4" end of the pre-
pared red wire and in the red wire coming from
BO 2 of the wire harness. Then connect the
hooks together and solder the connection. Cut a
3/4" length of small sleeving and slide it over
the connection.

M/ Install only a PCB connector (no ferrite bead) on
the white-black wire.

[,/]/ Cuta 1-1/4" length of small black stranded wire.
Remove 1/4" of insulation from each end of the
wire and apply a small amount of solder to the
ends as you did before.

(% Refer to inset drawing #2 on the Pictorial and
install a PCB connector on one end of the pre-
pared black wire and the orange cable shield
lead as shown. Be sure to use 1/2" of small
sleeving on the shield lead before you install
the connector.

fhree

M Cut femr 5/8” lengths of medium (heat shrink-

able) sleeving.

(/‘)/Install a5/8" length of medium sleeving on each
PCB connector you installed on the wires com-
ing from BO 2.



()

A

()

(4

%

A

MALE
CONNECTORS
(SMALL)

PART A

S ~—___ CUT OFF
BANDS

SHORTEN

Sy

&

Detail 1-1E

PART B

Refer to Part A of Detail 1-1E and cut the two
supporting bands from the strip of nine male
connectors (small). Then refer to Part B and
shorten the indicated lugs on each connector.

Locate the wires coming from BO 3 of the wire
harness. Then refer to inset drawing #3 on the
Pictorial and install a small male connector on
each of the nine wires at this breakout.

Locate the wires coming from BO 4 of the wire
harness. Then install ferrite beads and PCB
connectors on these wires as follows:

white-brown white-orange

white-red white-black

Install only PCB connectors on the green cable
inner and shield leads. Be sure to use 1/2" of
small sleeving on the shield lead before you
install the connector.

Cut six 5/8" lengths of medium (heat shrink-
able) sleeving,

Install a 5/8" length of sleeving on each PCB
connector you installed on the wires coming
from BO 4.

NOTE: No connectors will be installed on the wires at
BO 5k, 6, 7, orB.

2

()

Locate the wires coming from BO 9 of the wire
harness. Then install a ferrite bead and a PCB
connector on the orange cable inner lead.

Install only PCB connectors on the following
wires coming from BO 9 (be sure to use 1/2" of
small sleeving on each shield lead).

red blue cable inner lead
vellow blue cable shield lead
brown

white-red

white-violet orange cable shield lead

Cut nine 5/8” lengths of medium (heat shrink-
able) sleeving.

Install a 5/8" length of sleeving on each PCB
connector you installed on the wires coming

from BO 9.

Locate the wires coming from BO 10 of the wire
harness. Then install only PCB connectors on
these wires, as follows:

white-orange red
blue white-brown
orange white-blue

#

Cut six 5/8” lengths of medium (heat shrink-
able) sleeving.

Install a 5/8” length of sleeving on each PCB

connector you installed on the wires coming
from BO 10.

Locate the wires coming from BO 11 of the wire
harness. Then install only PCB connectors on
the green and violet wires.

Install ferrite beads and PCB connectors on the
wires coming from BO 11 as follows:

yellow red

orange brown
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(,) Cut six 5/8" lengths of medium (heat shrink-
able) sleeving.

{/_,] Install a 5/8” length of sleeving on each PCB
connector you installed on the wires coming
from BO 11.

[ ) Locate the wires coming from BO 12 of the wire
harness. Then install only PCB connectors on
these wires, as follows:

WHT‘BRN\.

1

white gray

black white-black

[/1 Cut four 5/8” lengths of medium (heat shrink-
able) sleeving.

[/_]/Install a 5/8" length of sleeving on each PCB
connéctor you installed on the wires coming
from BO 12.

Refer to Pictorial 1-2 for the following steps.

(/") Position the 9-pin plug housing near BO 3 of the
harness sothe V-ridges inside the housing are at
the top as shown. (The wires from BO 3 have the
small male connectors soldered to them.)

NOTE: In the following steps, push each small male
connector (on the wires coming from BO 3) into the
indicated hole of the 9-pin plug housing until the
connector snaps in place. Be careful to install each
connector in the proper hole as shown in Pictorial 1-2.
These connectors are very difficult to remove once
they have been installed. Disregard any numbers
stamped in the housing.

; =

[/’{ White-red to hole 7.
ol Ll .o ds s

[/'], White-orange to hole 8. —— a2 e
[/{ White to hole 9. y BO3
[/] Red to hole 4. PICTORIAL 1-2
[/] White-yellow to hole 5. [/) Orange to hole 2.
[/ White-black to hole 6. _ {/']' Yellow to hole 3.
[/}' White-brown to hole 1. Set the wire harness aside until it is called for.
0O Y 1w 3 1 (INCHES) 2 3 4 5 -] 7
BRI ) N T S R T, B S (SRS ST URN: [N TIPSR ST ) W SR VR I PR i
AR P e [ ) ey [T [ e et = () [t S| e A ) PR T
0o 5 1 (CMm) 2 a 4 5 & 7 ] =] 10 11 12 13 14 15 16 17



Page 14

@ 6-32 nut

@‘.3#6 LOCKWASHER 3/8"
T0 5/16"
6-32 x 3/4"
STUD

;éeb)#z SOLDER LUG
|]

€|j#ﬁ LOCKWASHER
@6—32 NUT

Detail 1-3A

CHASSIS PARTS MOUNTING

Refer to Pictorial 1-3 {Illustration Booklet, Page 4) for
the following steps.

[A Position the chassis as shown.

[/1 Locate three #8 solder lugs. Then cut the slen-
der part of each lug in half as shown.

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

(T Mount a #8 solder lug at AA with a 6-32 x 1/2"
screw, a #6 lockwasher, and a 6-32 nut. Make
sure the screw is on top of the chassis. Position
the solder lug as shown in the Pictorial.

NOTE: In the next three steps, be sure to install the
lockwashers as shown in the Pictorial.

[_/{ Install a 6-32 x 1/2" flat head screw at AB witha
#6 external tooth lockwasher and a 6-32 nut.
Make sure the nut is on top of the chassis.

(/) In the same way, install 6-32 x 1/2" flat head
screws at AD, AE, AG, and AH. Make sure the
. nuts are on top of the chassis.

(/) Install a6-32 x 1/2" flat head screw at AF witha
#6 external tooth lockwasher and a 6-32 nut.
Make sure the screw head is on top of the chas-
sis.

CUTOUTS

CUTOUTS

Detail 1-3B

( /) Refer to Detail 1-3A and install a 6-32 x 3/4"
stud at AC with a #8 solder lug, two #6
lockwashers, and two 6-32 nuts. Tighten the
hardware so the stud is centered as shown. Posi-
tion the solder lug as shown in the Pictorial.

(/In the same way, install 6-32 x 3/4" studs at A]
and AK. Use a #8 solder lug at AK only. Make

sure the studs are centered properly and posi-
tion the solder lug at AK as shown in the Picto-
rial.

[A Locate the piece of top insulator paper (the one
without the center hole).

[/) Remove the protective backing paper from the
top insulator paper. Then refer to Detail 1-3B,
line up the ends of the insulator paper with the
edges of the chassis, and press the paper in
place on the top of the chassis. CAUTION: Do
not let the insulator paper touch the chassis
before you have it in position. The paper is very
difficult to remove once it adheres to any sur-
face.
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3/8" FOAM
TAPE
METER
BRACKET
/iﬂ‘@ 4-40 x 1/4"
.
I~ /’.\)
O\
— #4 LOCKWASHER
4-40 NUT

Detail 1-3C

( /}/ Turn the chassis over and, in the same way as
before, install the bottom insulator paper on the
bottom of the chassis as shown.

[/{ Reposition the chassis as shown in the Pictorial.
(/] Locate the foam tape and two meter brackets.
(/ﬁ' Cut two 3/8" lengths of foam tape.

{/f Refer to Detail 1-3C and remove the backing
paper from a 3/8” length of foam tape. Then
press the tape in place on a meter bracket as
shown.

[/f. In the same way, install a 3/8” length of foam
tape on the remaining meter bracket.

% Install a meter bracket at AU with a 4-40 x 1/4"
flat head screw, a #4 lockwasher, and a large
4-40 nut. Be sure to position the bracket as
shown. Then tighten the hardware only finger
tight.

[/f In the same way, install a meter bracket at AW.

M Locate the front subpanel and the amber LED.

0 % % 3 1 (INGHES) 2 3
272,38 50 78| ) |y I S I

~ FLAT

1/4"
LED GROMMET

METER
CUTOUTE:

FRONT
SUBPANEL

LONGEST
LEAD <

7
@LED RETAINER

Detail 1-3D

(/) Refer to Detail 1-3D, Part A, and cut the lead
nearest the flat on the body of the amber LED to
1/4". Cut the other LED lead to 3/4".

(/) LED2: Refer to Detail 1-3D, Part B, and mount
the amber LED in the front subpanel as follows:

x

First insert the LED grommet into hole
LED2 from the front of the panel.

Push the LED into the grommet until the
lip around the LED body slides into place
in the grommet. Be sure the longest lead is
closest to the meter cutout. NOTE: It may
be helpful to slide a slender object into the
grommet from the front of the panel and
pry outward on the grommet lips (back of
panel) just enough to permit the LED lip to
slide into the grommet.

Place the LED retainer over the LED leads
and push it onto the end of the LED grom-
met which protrudes from the back of the
panel. This locks the LED into place.

rrr”TII”l T I 1 T '[ LE I T '|‘ T I T | ll
o

B 1 (cM) 2 3 4 5 8 7 8
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FLAT WASHER

CONTROL
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Detail 1-3E

( /{ R1/SW1, R2: Refer to Detail 1-3E and mount the
front subpanel as follows:

i

Place a control lockwasher on the shaft of a
10 k€ control with switch.

Insert the shaft of the control into hole
R1/SW1 in the chassis. Then place a fiber
flat washer on the shaft of the control.

In a similar way, place a control
lockwasher on the shaft of a 2000 () (2k(})
control. Then insert the shaft of the control
into hole R2 in the chassis and place a fiber
flat washer on the shaft of this control.

Place the front subpanel against the front
of the chassis with the lettered side as
shown. Be sure the shafts of the two con-
trols and the leads from LED2 enter the
indicated holes. Then secure the two con-
trols with control flat washers and control
nuts. Be sure the control lugs are
positioned as shown.

(/ ] Carefully unpack the meter and remove any
wire that is connected between the meter lugs.

(/) Refer to Detail 1-3F and bend the meter lugs up
as shown.

NOTE: When you perform the next step, bend the
meter brackets as necessary to firmly hold the meter.
/

M1: Install the meter at M1 as shown in Detail
1-3F as follows:

1. Make sure the meter brackets are
positioned as shown.

2. Insert the meter in the front of the chassis
as shown. Make sure the meter is seated in
place.

3. Hold the meter in place and position the
meter brackets behind the meter as neces-
sary to hold it.

4. Tighten the hardware of each meter bracket.
Use a small screwdriver.
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TOGGLE SWITCH

Detail 1-3H

(/) SW7: Refer to Detail 1-3] and mount a rotary
switch in hole SW7 in the chassis. Be sure to
match the flat on the bushing of the switch with

Detail 1-3F the flat in hole SW7. Then secure the switch

with a 1/4" nut.

( SW2: In a similar way, mount another rotary

[/Refer to Detail 1-3G and install a 3-lug terminal svutch.at SWa with a 1/2" nat

strip at AT with a 6-32 X 1/4" screw, two #6
lockwashers, and a 6-32 nut. Position the ter- (/

. . Locate a rubber grommet and cut through one
minal strip as shown.

side of it. Then install the grommet in slot AR so
the cut side is toward the outside of the chassis

NOTE: Do not overtighten the nut in the following as shown in the Pictorial.

step or you could damage the switch.

% SW6: Refer to Detail 1-3H and mount the toggle

' switch at SW6 as shown. Use the lockwasher
and one of the nuts that is supplied with the
switch. Save the remaining nut that was
supplied with the switch for use later when you
mount the front panel.

#6 LOCKWASHER

ROTARY) 2

SWITCH /
3-LUG 4

TERMINAL STRIP 3

Detail 1-3G Detail 1-3]
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CHASSIS PREWIRING

Refer to Pictorial 1-4 for the following steps.

NOTE: When you wire this kit, you will be instructed
to prepare lengths of wire ahead of time, as in the
following step. To prepare a wire, cut it to the indi-
cated length and remove 1/4” of insulation from each
end. Twist together the strands at each end and apply
a small amount of solder to the wire ends to hold the
fine strands together. The wires are listed in the order
in which you will use them.

(_/] Prepare the following stranded wires:

3-1/2" BLK

PPPPPPANNANNNT

PICTORIAL1-4

NOTE: In the following steps, (NS) means not to sol-
der because other wires will be added later. **S-" with
a number, such as (8-3), means to solder the connec-
tion. The number following the “S” tells how many
wires are at the connection.

( A Connect a 3-1/2" small black stranded wire from
control R2 lug 1 (S-1) to control R1 lug 3 (NS).

(/) Connect one end of another 3-1/2" small black
stranded wire to control R1 lug 3 (NS). Route
this wire under the rotary switches as shown.
The other end will be connected later.

(/) Connect another 3-1/2" small black stranded
wire from control R1 lug 3 (S-3) to meter M1 lug
2 (S-1).

(/) Connect a 4" yellow stranded wire to switch
SW1 lug 2 (NS). Route this wire as shown; the
other end will be connected later.

OTY LENGTH COLOR
3-1/2" small black
1 4" yellow
o] Ya % 3, 1 (INCHES) 2 3
B2 D] T i Oy D] IO T et WY SRy 0 e
AL LG T T T L L D
o B 1 (CMm) 2 3 4 5 L} 7 8
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HARNESS WIRING

Refer to Pictorial 1-5 (Illustration Booklet, Page 4) for
the following steps.

( /]’ Locate the harness and position it as shown.

NOTES:

1.  You may find it helpful to remove the switches
from the chassis while you wire them in the

following steps.

2. Disregard any numbers stamped into the switch
lugs.

Connect some of the wires coming from BO 5 as fol-
lows:

l/] White-orange wire to SW2 lug 1 (5-1).
[/White—red wire to SW2 lug 2 (S-1).
[/]/ White-brown wire to SW2 lug 3 (S-1).
NOTE: SW2 lug 4 will not be used.

(/) White-black wire to SW2 lug 5 (S-1).

(~) Black wire to SW7 lug 5 (S-1).

[/) Brown wire to SW7 lug 4 (S-1).

[/] Red wire to SW7 lug 3 (S-1).

(/ Orange wire to SW7 lug 2 (S-1).

( A Yellow wire to SW7 lug 1 (S-1).

The white-yellow wire will be connected later.
Connect the wires coming from BO 6 as follows:
L~T White-violet wire to control R1 lug 2 (S-1).
Vr Violet wire to control R1 lug 1 (S-1).

[/Y Orange wire to switch SW1 lug 2 (S-2).
(7 Red wire to switch SW1 lug 1 (S-1).

[/]/ White-blue wire to control R2 lug 2 (S-1).
() Blue wire to control R2 lug 3 (S-1).

[/)/Connect the green wire coming from BO 7 to
meter M1 lug 1 (S-1).
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PICTORIAL 1-6

Refer to Pictorial 1-6 for the following steps.

NOTE: When you mount the speaker in the following
step, pull the harness up out of the way and be sure no

wires are pinched between the speaker and the chas-
sis.

( ) S1:RefertoDetail 1-6A and mount the speaker
as follows:

% Place the speaker on the chassis so the
speaker terminal strip is positioned as
shown. Then line up the four mounting
holes in the speaker with the holes in the
chassis.

D

o\ =7 [\
Q \' BR\I@ 4 e
&x.mam\uu ._—‘:_5‘ 1

2. Mount the speaker at AL and AN with 6-32
x 1/2" flat head screws, #6 solder lugs, and
6-32 nuts. Position the solder lugs as shown
and tighten the hardware only finger tight.

_A&. Mount the speaker at AP and AS with 6-32 x
1/2" flat head screws, #6 flat washers, #6
lockwashers, and 6-32 x 1-1/8" spacers.
Tighten the hardware only finger tight.

[A Push the speaker as far forward (toward the
controls) as possible. Then tighten the four 6-32
x 1/2" flat head screws that secure the speaker
to the chassis.
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@ 6-32 NUT
|

6-32 NUT | @

#6 ~
SOLDER LUG | SPEAKER
TERMINAL

Detail 1-6A

M Connect the free end of the black wire coming
from control R1 lug 3 to solder lug AN (NS).

-

() Connectthe white-yellow wire coming from BO
5 of the wire harness to speaker S1 lug 1 (S-1).

() Prepare two 2-1/2" lengths of small black
stranded wire.

( /f Connect a 2-1/2" small black stranded wire from
switch SW6 lug 2 (S-1) to solder lug AN (NS).

(//} Connect another 2-1/2" small black stranded
wire from speaker S1 lug 2 (S-1) to solder lug
AN (NS).

Connect some of the remaining wires coming from
BO 7 of the wire harness as follows:

Vf Green cable inner lead to terminal strip AT lug 3
(NS).

in #6 SOLDER LUG

& 6-32%1-1/8"
I SPACER

#6 LOCKWASHER

#6 FLAT WASHER

6-32x1/2"
FLAT HEAD
: SCREW

[,/]/_ Green cable shield lead to terminal strip AT lug
2 (NS). Be sure to use 1/2" of small sleeving on
this lead.

((//] White-black wire to terminal strip AT lug 1
(NS).

Route the brown and white-brown wires as
shown. They will be connected later.

NOTE: Skip the next step if you intend to use the

HeathkitNMicoder with your transceiver
( ) C1:Conmect the positive (+) or dot marked lead
of a 22 uF tantalum capacitor to terminal strip

AT lug 1 (NS). €
to lug 2 ,LNS]‘

ect the other capacitor lead

() Push the wire harness back n toward the

chassis.

Temporarily set the chassis assembly aside.

5] % Y% 34 1 (INCHES) 2 3 4 5 6 W
AN T T A Sl [P SN (T SONTIR | ol T (P TR it I tAl] [Py S = | T (e ! |
i FRLTIY ? 1 . I ' I * | ! I b I ¥ I . ¥ £ | I | o I 1 I % I
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LEVER
SWITCH
ASSEMBLY

.—\ 2-56 x 3/8"
: l ,\;Raw

Detail 1-7B

FRONT PANEL ASSEMBLY

Refer to Pictorial 1-7 (Illustration Booklet, Page 5) for
the following steps.

(/) Locate the lever switch set, two 2-56 x 2-1/4"
studs, four #2 lockwashers, and four 2-56 nuts.

% Refer to Detail 1-7A (in the Illustration Booklet)
and assemble the lever switch set with the 2-56
studs, #2 lockwashers, and 2-56 nuts as shown.
Be sure to position each part as shown. Do not
overtighten the nuts. Check the decimal spacer
to make sure it is in the correct position.

( ,-'/] Locate the front panel, four 2-56 x 3/8" screws,
four #2 lockwashers, and four 2-56 nuts.

(/) SW3, SW4, SW5: Refer to Detail 1-7B and
mount the lever switch assembly on the front
panel with 2-56 X 3/8" screws, #2 lockwashers,
and 2-56 nuts. Be sure to position the switch
assembly as shown. Do not overtighten the
nuts.

LED GROMMET

FRONT
PANEL

s

LED RETAINER

Detail 1-7C

[A Refer to Detail 1-7C, Part A, and cut the lead
nearest the flat on the body of the red LED to
1/4". Cut the other LED to 3/4".

(A LED1: Refer to Detail 1-7C, Part B, and mount
the red LED in the front panel as follows:

1. First, insert the LED grommet into hole
LED1 from the front of the panel.

2. Push the LED into the grommet until the
lip around the LED body slides into place
in the grommet. Be sure the longest lead is
positioned as shown in the Pictorial.
NOTE: It may be helpful to slide a slender
object into the grommet from the front of
the panel and pry outward on the grommet
lips (back of panel) just enough to permit
the LED lip to slide into the grommet.

3. Place the LED retainer over the LED leads
and push it onto the end of the LED grom-
met which protrudes from the back of the
panel. This locks the LED into place.

-

- ——

*

L
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Prepare the following stranded wires:

OTY. LENGTH COLOR
3 2-3/8" small brown
3 2-3/8" small red
3 2-3/8" small yellow
3 2-3/8" small gray

w Install PCB connectors on one end of each of the
twelve wires you just prepared.

() Cut twelve 5/8" lengths of medium (heat
shrinkable) sleeving.

{/K Install a 5/8” length of sleeving on each of the
/' PCB connectors you just installed on the twelve
wires.

Again, refer to Pictorial 1-7 for the following steps.
NOTES:

1. In the following steps, you will connect the
twelve wires you just prepared to the lever
switch assembly. Ignore any numbers that may
be printed on the lever switch lugs.

2. It is only necessary to solder one side of each
lever switch lug.

{/1' Position the front panel assembly as shown.

[/f Connect a 2-3/8" brown wire to switch SW5 lug
) 4 (S-1).

Vf Connect a 2-3/8" red wire to switch SW5 lug 3
(S-1).

( * Connect a 2-3/8" yellow wire to switch SW5 lug
2 (S-1).

[/J/ Connect a 2-3/8" gray wire to switch SW5 lug 1
(S-1).

Y% Y% Y% 1 (INCHES) 2 3

'[4 Connect a 2-3/8” brown wire to switch SW4 lug
4 (S-1).

[/T Connect a 2-3/8" red wire to switch SW4 lug 3
(S-1).

[’/] Connect a 2-3/8" yellow wire to switch SW4 lug

2 (8-1).

(/] Connect a 2-3/8" gray wire to switch SW4 lug 1
(S-1).

( (( Connect a 2-3/8" brown wire to switch SW3 lug
4 (S-1).

( Connect a 2-3/8" red wire to switch SW3 lug 3
(S-1).

[/] Connect a 2-3/8" yellow wire to switch SW3 lug
2 (S-1).

[/) Connect a 2-3/8" gray wire to switch SW3 lug 1
(S-1).

Vr Cut a 3" length of small black stranded wire.
Remove 1/4" of insulation from one end of the
wire and 1-1/2" from the other end. Then pre-
pare the wire ends as before.

NOTE: When a wire passes through a connection and
goes to another point, it will be counted as two wires
in the solder instructions (S-2), one entering and one
leaving the connection.

{/f Connect the 1-1/2" stripped end of the 3" small
black stranded wire through switch SW5 lug 6
(S-2) and through switch SW4 lug 6 (S-2) to
switch SW3 lug 6 (S-1). Cut off any excess bare
wire end. The other end of this wire will be
connected later.

4 03 L T e O ) E )
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Detail 1-8A

FRONT PANEL INSTALLATION

Refer to Pictorial 1-8 (Illustration Booklet, Page 5) for
the following steps.

( /] Position the chassis in front of you. Then re-
move the control nut and control flat washer
from control R1/SW1.

( Locate the bezel and the nut you saved when
you installed the toggle switch.

NOTE: When you perform the following step, posi-
tion the harness under the lever switch assembly.

[/] Refer to Detail 1-8A and mount the bezel and
front panel assembly on the chassis by
reinstalling the control flat washer and control
nut on control R1/SW1, and installing the
switch nut on switch SW6. Be sure the leads
from LED1 enter the indicated hole in the
chassis. Also be sure to position the cutout in
the bezel as shown. Do not overtighten the
switch nut.

(~) Install alarge knob on the shaft of R1/SW1. Line
up the flat in the knob with the flat on the shaft;
then push the knob onto the shaft as far as it will

go.
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ASSEMBLY

1/2" SLEEVING

[/]/ In the same way, install a large knob on the shaft
of R2 and small knobs on the shafts of SW7 and
Swz.

[f/] Connect the free end of the black wire coming

from SW5 lug 6 to solder lug AN (S-4).

() Push the wire harness into grommet AR be-
tween BO 4 and BO 5.

[/f Push the end of a cable tie through a hole in

solder lug AL. Then secure the harness as

shown. Cut off any excess cable tie.

( Bend LED1 lug 2 and LED2 lug 2 so they touch
as shown in the Pictorial.

NOTE: In the next three steps, wrap the bare wire end
around the LED leads and solder it.

(/) Connect the white-brown wire coming from BO
7 of the wire harness to LED1 lead 1 (S-1).

[.K Connect the yellow wire coming from R1/SW1
to LED1 lead 2 and LED2 lead 2 (NS).

[//] Connect the brown wire coming from BO 7 of
the wire harness to LED2 lead 1 (S-1).

R3 68Q

Detail 1-8B

[.«/]’ Locate the lamp assembly. Then cut the leads to
2", as shown in Detail 1-8B, and remove 1/4" of
insulation from the end of each lamp lead.

() Slide 1/2" of medium (heat shrinkable) sleeving
on one lamp lead. Then bend a small hook in the
lead.

R3: Locate a 68 ), 1/2-watt (blue-gray-black)
resistor. Then cut each resistor lead to 1/4".

)

() Bend a small hook in one of the resistor leads.
Then refer to Detail 1-8B and connect the hooks
in the lamp lead and resistor lead together and
solder them.

V’r Slide the sleeving on the lamp lead down over
the resistor junction. Then use a flame to shrink
the sleeving.

() Connectthe freelamp lead to the junction of the
two LED leads and the yellow wire (S-4).

NOTE: The other resistor lead will be connected later.

Set the chassis aside until it is called for.

(a] Y% % 3, 1 (INCHES) 2 3 4 5 6
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VCO CIRCUIT BOARD

PARTS LIST

( /f Open the box marked ‘“Packs 1—5 TOP.”

(/) Refer to the Pack Index Sheet and locate Pack
#1.

( ) Unpack these parts and check each part against
the following list. The key numbers correspond
to the numbers on the “VCO Circuit Board Parts
Pictorial”’ (Illustration Booklet, Page 6).

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 price
information, 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.
RESISTORS, 1/4-Watt CAPACITORS
NOTE: The following resistors have a tolerance of 5%. 5% is B1 21168 1 4.7 pF ceramic C505
indicated by a fourth color band of gold. B2  20-99 1 22 pF mica C509
B2 20-177 1 125 pF mica C513
Al 6-222-12 1 2200 0 (red-red-red) R502 B3 21-145 7 .001 uF feedthrough C514, C515,
A1 6-332-12 5 3300 0 (orange-orange-red) R505, R506, (2 extra) C516, C518,
R507, R508, €519
R511 B1 21-176 1 .01 uF ceramic Cc512
Al 6-103-12 3 10 kQ (brown-black- R501, R504, B1 21-192 2 .1 pF ceramic C503, C506
orange) R509 B4 25-255 1 .22 uF tantalum C507
Al 6-104-12 1 100 k) (brown-black- R503 B5  25-200 4 .68 uF tantalum Cs501, C502,
ye"ow C504, Cs08
B6 31-57 1 2.7-20 pF trimmer C511
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XEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
]
DIODES Hardware (cont’d.)
C1 56-77 1 FV1010 VD501
C2 56-640 1 MV2110 VD502 Otherstiasdware
F1 250-89 1  6-32 x 3/8" screw
TRANSISTORS — INTEGRATED CIRCUITS F2 250357 1 6-32 x 3/8" black nylon
(|C'S) screw
F3  257-12 2 Eyelet
NOTE: Transistors and integrated circuits may be marked for F4 2596 4 Small solder lug
identification in any of the following four ways: F5  260-65 1 Clip
F6  254-1 2  #6 lockwasher
1. Part number.
2. Type number. (On integrated circuits, this refers
only to the numbers; the letters may be different or
missing.) MISCELLANEOUS
3. Part number and type number.
4. Eart number with a type number other than the one Gi 40-1855 1 .25 uH coil (blue) L501
listed. G2 75-108 1 Paper insulator
(2" x 1-3/4")
D1 417-801 2 MPSA20 transistor Qso1, @ss. | 93 w62 - E;ono;nc\éca_szetd
D1 417-865 1 MPSASS5 transistor Q504 S 2BARE 8 TR ELE 0
D1 417-134 1 MPS6520 transistor Q502 85, 12919 O -
D1 442-627 1 78LO5 IC IC501 G6 438-46 1 Phono plug, 3/8" tip
D2  443-740 1 MC1648P IC IC502 4dc-co4 1| Magnihier
HARDWARE PART FROM THE MAIN PACK
#4 Hardware 85-1878-2 1  VCO circuit board
Et 250-489 2  4-40 x 3/16" self-
tapping screw
E2  250-34 2 4-40 x 1/2" screw
E3 252-2 4  4-40 nut
E4 253-80 2  #4 flat washer
E5 254-9 6 #4 lockwasher

CIRCUIT
Comp. No.
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STEP-BY-STEP ASSEMBLY

START® |

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

( ) Position the circuit board as
shown with the printed side up.

{ ) R503: Hold a 100 k{1 (brown-
black-yellow) resistor by the
body as shown and bend the
leads straight down.

() 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
circuit board. Then bend the
leads outward slightly to hold
the resistor in place.

CAUTION: This Transceiver oper-
ates in the vhf region. Therefore, as
vou build this kit, be sure you make

perfect solder connections. Work
carefully. Do not use excessive
amounts of solder, cut off all leads
and lugs close to the circuit board.

PICTORIAL 2-1

) 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 2 or 3 sec-

onds.
SOLDERING
IRON

COMPONENT
LEAD

.:'DIL\ 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
salder.

SOLDERING
IRON

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 length
close to the connection. CAU-
TION: Hold the lead with one
hand to prevent the lead from
hitting you in the eye.

Check the connection. Compare
it to the illustrations on the next
page. After you have checked
the solder connections, proceed
with the assembly on Page 30.
Use the same soldering pro-
cedure for each connection.
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A GOOD SOLDER CONNECTION
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I When you heat the lead and the circuit board foil at the same
time, the solder will flow evenly onto the lead and the foil.
The solder will make a good electrical connection between |

LtE lead and the foil.

POOR SOLDER CONNECTIONS

SOLDER DOES NOT FLOW 4 =1
ONTO LEAD. A DARK ROSIN - B
, 5 OLDER
BEAD SURROUNDS AND IN- 7 SOLDER APPEARS TO FLOW ~..,i .2E~'"°
SULATES THE LEAD FROM ROSIN 75 ~ INWARD AND SET ON TOP i POSITIONED
THE CONNECTION ,’/’<SOLDERING OF THE FOIL B INCORRECTLY
£ IRON £
FOIL e POSITIONED FOIL SGSIR
L INCORRECTLY N b

R0 \i“h - RN

When the lead is not heated sufficiently, the solder ‘When the foil is not heated sufficiently the solder will

will not flow onto the lead as shown above. To cor- blob on the circuit board as shown above. To correct,

rect, reheat the connection and, if necessary, apply a reheat the connection and, if necessary, apply a small

small amount of additional solder to obtain a good amount of additional solder to obtain a good connec-
L-connection. tion.
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SOLDER BRIDGES

A solder bridge between two adjacent foils is shown
in photograph A. Photograph B shows how the con-
nection 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 especially
important when the foils are small and close together.
NOTE: It is alright for solder to bridge two connec-
tions 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.
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NOTE: The indexed (pin 1) end of
inline integrated circuits may be
marked in a number of wayssuch asa
notch, triangle, dot, the numeral 1,
etc.

SMALL
INDENTATION

PIN 1

PIN 1

Before you install an IC, first be sure
the pins are straight. Then lay it down
on one of its rows of pins,as shownat A
and roll it over until the pins are al
right angles or bent in slightly as
shown at B. Repeat this process for the
other row of pins.

(/f 1C502: MC1648P integrated cir-
cuit (#443-740). See Detail 2.2A.
Then position the pin 1 end of the
IC over the index mark on the cir-
cuit board as shown. Then insert
the pins into the circuit board and
solder them to the foil. Do not sol-
der the leads that do not have foil.

MARK

NOTE: When you install a diode, al-
ways match the band on the diode with
the band mark on the circuit board. A
DIODE WILL NOT WORK IF INSTAL-
LED BACKWARDS. See Detail 2-2B.

| BANDED
; END

I

y

(/) VD501: FV1010 diode (#56-77).
Solder the leads to the foil and
cut off the excess lead lengths.

Detail 2-2A

red).
S (/') R502: 2200 Q (red-red-red).

S— ‘_+ % R501: 10 kQ (brown-black-
orange).
( R508: 3300 £ (orange-orange-
red).
I/(REDQ: 10 kN (brown-black-

PICTORIAL 2-2

W
_D |/T R506: 3300 01 (orange-orange-
O el

CONTINUE > -

(/) R511: 3300 Q (orange-orange-

(/) R504: 10 kO [brown-black-
orange).

I/ R505: 3300 () (orange-orange-
red).

[/I R507: 3300 (1 (orange-orange-
red).

orange).

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

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

A

BANDED END

Detail 2-2B



Page 31

NOTE: When you install each of the
following components, line up the
flat or tab on the component with the
outline of the flat or tab on the circuit
board. Then insert the leads in the
corresponding holes in the circuit
board. Position it 3/16” above the cir-
cuit board; then solder the leads to
the foil and cut off the excess lead

lengths.
g——r LAT

“FLA T

ENTER
LEAD
FORWARD

V(ICi[}l: 78105 integrated circuit
(#442-627).

[/0502: MPS6520 transistor
> (#417-134).

(/) Q501: MPSA20 transistor
= (#417-801).

() Q503: MPSAZ20 transistor (417-
801).

[ VD502: MV2110 diode (#56-
6840). This diode has only two

‘l?ds,

r/]/QSDrl: MPSA55 transistor

PICTORIAL 2-3

(CONTINUE .

m Prepare six 1-1/4" gray stranded
wires.

Connect one end of the prepared
wires to the circuit board holes as
follows. Solder each wire to the foil
and cut off the excess lead length as
you install it. The other end of each
wire will be connected later.

{A 1-1/4" wire at F.
[/] 1-1/4" wire at B.
( /) 1-1/4" wire at A.
{/{ 1-1/4" wire at D.

(/) 1-1/4" wire at E.

f/]-I.-’4" wire at C.

[#417-865).
(0] % Yo 3 1 INCHES
{8 ame e 778 | | ]
[T T T
o 5 1 (Cm) 2 3 4
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NOTE: When you install ceramic
capacitors, do not push the insulated
portion of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION INSULATION

—
M &1&-\.1 uF ceramic.

V) cslsjhzs pF mica.

%9: 22 pF mica.

[/{ C505: 4.7 pF ceramic.

(/) C512:.01 puF ceramic,

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

PICTORIAL 2-4

—— ] (/) C504:

[CONTIN UE < EE-

NOTE: When you install electrolytic
and tantalum capacitors, be sure to
match the positive (+) mark or color
dot on the capacitor with the positive
(+) mark on the circuit board as
shown.

POSITIVE
(+) MARK
OR

COLOR
DOT

POSITIV
(+IMARK

A ) C501: .68 uF tantalum.

M] C502: .68 uF tantalum

( ) C507: .22 uF tantalum

O 1O .
+ & = :
ﬂ% E]Dq? D D@:\ 7 Cm:; I,ﬁs 7 tamah,m._

68 uF tantalum.

M Solder the leads to the foil and
cut off the excess lead lengths.
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C511: 2.7-20 pF trimmer (#31-
57). Solder two lugs to the foil.
Do not solder the lug that has no
foil.

L501: .25 uH coil (#40-1855).
Install the coil so the tab is
positioned as shown on the cir-
cuit board. Hold this coil down
tightly against the circuit board
while you solder the leads to the
foil. Then cut off the excess lead
lengths.

PICTORIAL 2-5

CONTINUE O NI

CIRCUIT BOARD CHECKOUT

Carefully inspect the foil side of the
circuit board for the following most
commonly made errors.

!//l Unsoldered connections.
'I/' )] “Poor"” solder connections.

1(] Solder bridges between foil pat-

terns.

[/Protruding leads which could
touch together or the chassis
when the circuit board is in-
stalled later.

Refer to the illustrations where the
parts were installed as you make the
following visual checks.

() Transistors for proper type and

nstallation.
/Integrated circuits for the

proper type and installation.

l‘/]/ Electrolytic capacitors for the
correct position of the positive
(+) mark.

(/) Diodes for the correct orienta-
tion.
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e

Refer to Pictorial 2-6 (Illustration Booklet, Page 6) for
the following steps.

{/ Push the tops of capacitors C513 and C509 to-
. gether. Also push the top of capacitor C503

against coil L501.
NOTE: Perform the next three steps carefully but
quickly. The epoxy sets in five minutes.

() Open the package of epoxy. Then use the fol-
lowing procedure to prepare some of the epoxy
for use in the next two steps.

1. Remove the clamp from between the epoxy
sections.

2. Cut the sections apart at the point where the
clamp was. NOTE: Be careful that you do
not squeeze any of the liquid out yet.

3. Squeeze out half of the contents from each
section onto a piece of paper. Save the re-
maining epoxy for use in a later section of
the Manual.

4. Use a toothpick or similar object to
thoroughly mix the epoxy, on the piece of
paper, together.

NOTE: Be careful in the next two steps that you do not
get epoxy on trimmer capacitor C511.

[/{ Use a toothpick or similar object to put some
epoxy around the bottom of coil L501. Use only
enough epoxy to secure the coil to the circuit
board.

[/( Also put some epoxy between capacitor C503
and coil 1501 and capacitor C513 and C509 to
hold them together. Use only enough epoxy to
hold the capacitors together.

{/Y Discard the remaining epoxy that is mixed
together.

INSTALLATION

4-40 NUT

’,* 44 EDCKWASHER - CABINET
g
War - F

g 1o

i
O\ 4-40 x1/2"
SCREW
214
BOTTOM
VCO SHIELD
Detail 2-7A

Refer to Pictorial 2-7 (Illustration Booklet, Page 6) for
the following steps.

NOTES:

1. You will use the Transceiver cabinet to hold the
bottom VCO shield in a convenient position
while you prepare the shield.

2. Perform the following steps carefully. They
have a direct affect on the proper operation of
the Transceiver.

3, 2] INCHES 2 3

L/] Locate the Transceiver cabinet.

[/-] Refer to Detail 2-7A and temporarily mount the
bottom VCO shield (#206-1242) to the cabinet
with 4-40 x 1/2" hardware. Be sure to position

the shield as shown.

NOTE: When you solder the eyelet to the shield in the
next step, do not allow the solder to flow into the
eyelet.

[/] Refer to Detail 2-7B, Part A, and prepare two
evelets as shown. Then refer to Part B and insert
one of the eyelets into hole EA in the shield and
solder the flange on the eyelet to the shield.

(/) Inthe same way, mount the other evelet at EB.

[{ ) Loosenthe hardware that holds the shield tothe
cabinet. Then rotate the shield so the eyelets
extend upward.

[/] Refer to Detail 2-7C, Part A, and prepare five
001 pF feedthrough capacitors as shown. Use
the back part of the cutter jaws as shown. NOTE:
Two extra feedthrough capacitors are supplied
in case you break one.

( ) Refer to Detail 2-7C, Part B. and insert a pre-
pared .001 pF feedthrough capacitor into hole
C515 in the shield. Then solder the flange on
the capacitor to the shield.

M T e e a—
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Detail 2-7B

(/) In the same way, install prepared feedthrough
capacitors at C514, C517, C518, and C516.
Allow the shield to cool before you proceed to
the next step.

i

(#) Remove the VCO shield from the cabinet. Set
the cabinet and hardware aside until they are
called for in a step.

[/] Mount a small solder lug to the shield at EC as
shown in the Pictorial. Use 4-40 x 1/2"
hardware and a #4 flat washer.

(/) In the same way, mount another small solder
| lug at ED.

Detail 2-7C / S

END A END B
3/8" o 1"
la’B"#-—— r A.l
) 34 B
mr/ff/

REMOVE QUTER
INSULATION ONLY

TAKE CARE NOT TO CUT THE SHIELD OF VERY
REMOVE THE OUTER INSULATION.

THIN WIRES

COMB OUT THE SHIELD WIRES AND TWIST THEM TIGHTLY
TOGETHER. REMOVE 1/3" OF THE INNER TNSULATION.
APPLY A SMALL AMOUNT OF SOLDER TO THE END OF THE
SHIELD WIRES AND THE INNER LEAD. USE ONLY ENOUGH
HEAT FOR THE SOLDER TO FLOW.

SOLDER

Detail 2-7D

( A& Refer to Detail 2-7D and prepare a 5-1/2" length
of shielded cable as shown.
[/j Refer to Detail 2-7E and prepare end B of the

cable as shown. Be careful you do not cut the
insulation on the inner wire of the cable.

1/2"

nd B peoveosne ="

EiE

Detail 2-7E
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3/8" TEFLON
SLEEVING

/f

1/2" LARGE
SLEEVING

Detail 2-7F

( Refer to Detail 2-7F and install end B of the
cable into the eyelet at EA as follows:

1. Push the inner wire at end B of the cable into
the eyelet at EA. At the same time, form the
shield braid over the eyelet as shown.

2. Cut a 3/8” length of teflon sleeving.

3. From inside the VCO shield, slide the 3/8"
length of sleeving over the inner cable wire and
into the eyelet.

4. Carefully solder the shield braid to the eyelet.
Do not move the assembly until the solder
cools.

5. Cut a 1/2" length of large (heat shrinkable)
sleeving.

6. Install the sleeving over the shield braid on the
eyelet. Then use heat to shrink the sleeving as
you did before.

PCB CONNECTOR

Detail 2-7G

Refer to Detail 2-7G and prepare two PCB con-
nectors as shown. Then install the connectors
on the inner and shield lead at end A of the
cable.

Lo

[/"]' Cut two 1/2” lengths of medium (heat shrink-
able) sleeving.

/[/f" Install a 1/2” length of sleeving on each PCB
connector on the end of the cable. This end of
the cable will be connected later.

Refer to Detail 2-7H and prepare an 8" shielded
cable as shown.

)

( /
(A Refer back to Detail 2-7E and prepare end B of
Athe cable as shown.

) Install end B of the cable in the eyelet at EB. Use
the same procedure as you did for the other
cable. Refer back to to Detail 2-7F if necessary.

END A END B
A-r 1" — i
1/4" le— r _-‘
34 ) =
SHIELD oo .

REMOVE QUTER
INSULATION ONLY

TAKING CARE NOT TO CUT THE QUTER SHIELD OF
VERY THIN WIRES. REMOVE THE OUTER INSULATION.

COMB OUT THE SHIELD WIRES AND TWIST THEM TIGHTLY
TOGETHER. REMOVE 1/4" OF THE INNER INSULATION
APPLY A SMALL AMOUNT OF SOLDER TO THE END OF THE
SHIELD WIRES AND THE INNER LEAD. USE ONLY ENOUGH
HEAT FOR THE SOLDER TO FLOW.

ﬁ,§£ /é % SOLDER
& ?):r//?' J Tm@/

Detail 2-7H
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3/4" TEFLON
SLEEVING
PHONO PLUG
#438-46

€=

SOLDER CENTER
CONDUCTOR AND
CUT OFF EXCESS

SOLDER SHIELD WIRES
TO PLUG SHELL

(B

Detail 2-7]
[/]. Refer to Detail 2-7] and install a phono plug
(#438-46) on end A of this cable as shown. Be

sure to slide a 3/4” length of teflon sleeving onto
the inner lead before you install the plug.

Refer to Pictorial 2-8 for the following steps.

NOTE: When you install the nylon screw in the next
step, be careful you do not overtighten this screw.

.: Q|

sSIEMER T i @
=t

ﬂ HARNESS

PICTORIAL 2-8

0 Y % 3/ 1
finayemyan, 3]

(INCHES)

6-32 x 3/8"
BLK NYLON

B
~ 6-32 x 3/8"
/‘::Q% S CREW

&
~o V)

Detail 2-8A

4 /. Refer to Detail 2-8A and mount the bottom VCO

' shield onto the spacers on the chassis. Use a
6-32 x 3/8" black nylon screw and #6
lockwasher at AS. Use a 6-32 x 3/8" screw and
#6 lockwasher at AP. Be sure to route the
shielded cable with the phono plug on the other
end under the shield as shown. Also, be sure to
position the harness between the shield and the
speaker, as shown in the Pictorial.

rd
[/]/ Locate the VCO circuit board. Then position it
near the shield as shown.
%

Bend a small hook in the ends of the two
shielded cables coming from the eyelets at EA
and EB. Then connect the free end of the wire
coming from circuit board hole F to the ends of
these cables as shown (S-3).

Connect the free ends of the wires coming from the
circuit board holes to the feedthrough capacitors as
follows:

{/)’ Wire from hole B to C515 (S-1).
/)

V ) Wire from hole D to C517 (S-1).

Wire from hole A to C514 (S-1).

Wire from hole E to C518 (S-1).

Wire from hole C to C516 (S-1).

[Ty T T t T

2
L1y ,Il I ) I
0 5 1 5

(Cmy 2 3 4
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4-40 x 3/16"
SELF-TAPPING
SCREW

A

SMALL
SOLDER

%)/LUG

LA

MP

~4-40 NUT

PICTORIAL 2-9

Refer to Pictorial 2-9 for the following steps.

(

Carefully push the VCO circuit board into the

shield. Then mount the board with two #4
lockwashers and a 4-40 nut at EC and ED. Be
sure you do not pinch any wires between the
circuit board and the shield.

DISCARD

— s o

R =" o

1/4" DISCARD
L

1

Detail 2-9A

!
|

=44 LOCKWASHER

DEPRESSIONS

TOP VCO SHIELD

+—5/16"

2" %318
—INSULATOR
PAPER

E-3/4" x T[8"
INSULATOR
PAPER

Detail 2-9B

Install a clip onto the top VCO shield as shown
in the inset drawing on the Pictorial. Be sure to
position the clip with the depressions as
shown. Bend the tabs over on the inside of the
shield and solder them to the shield.

Cut two insulators from the 2" x 1-3/4” piece of
insulator paper as shown in Detail 2-9A.

Carefully peel the backing paper from the 2" x
3/8" piece of insulator paper. Then press the
insulator onto the inside of the top VCO shield
as shown in Detail 2-9B.
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PICTORIAL 2-10

% Carefully peel the backing paper from the 1-3/4"

x 7/8" piece of insulator paper. Then press the
insulator onto the side of the top VCO shield as
shown in Detail 2-9B.

‘(‘/f- Push the lamp coming from the chassis into the

( /Tl

/s

s

clip as shown.

Mount the top VCO shield to the bottom VCO
shield at EF with a 4-40 x 3/16" self-tapping
SCrew.

Mount two small solder lugs at EG with a4-40 X
3/16" self-tapping screw. Be sure to position the
solder lugs as shown.

Refer to Pictorial 2-10 for the following steps.

Connect the wires coming from BO 8 of the wire
harness to the feedthrough capacitors on the VCO
assembly as follows:

(/) Remove another 1/4” of insulation (total 1/2")

B 3s|5fs ra|

Ya

from the free ends of the orange, gray, and
white-orange harness wires.

[INCHES) 2 3

Ll Ml ([l 15 5 AJ PR

% % 1

l_'_

VCo
ASSEMBLY

@

S

y

7,

(A

Slide a 1.07 uH ferrite bead onto the end of the
white-orange wire. Then connect the wire to
capacitor C515 (S-1).

Slide a 1.07 pH ferrite bead onto the end of the
orange wire. Then connect the wire to C514

(S-1).

Slide a 1.07 uH ferrite bead onto the end of the
gray wire. Then connect the wire to C517 (S-1).

Connect the blue cable inner lead to C518 (S-1)
and the shield lead to the solder lug at EG (S-1).
Use 1/2" of small sleeving on the shield lead.

Cut the shield lead off of the red cable. Then
connect the inner wire to C516 (S-1).

Connect the free end of the 68 ohm resistor,
coming from the lamp assembly, to the indi-
cated solder lug at EG (S-1).

Set the chassis assembly aside until it is called for.

o
§ ey
| A
o

-

) T S ] ] T
1 (CMm) 2 3 4 -] 6 a

q—l‘—
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RECEIVER CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#2.

( ) Unpack these parts and check each part against
the following list. The key numbers correspond
to the numbers on the ‘“‘Receiver Circuit Board
Parts Pictorial” (Illustration Booklet, Page 7).

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

RESISTORS, 1/4-Watt

NOTES:

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 price
information, refer to the separate ‘‘Heath Parts Price
List.”

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

Resistors (cont'd.)

Al 6-471-12 1 470 Q (yellow-violet-brown) R226

1. Resistors may be packed in more than one envelope.
Open all of the resistor envelopes in this pack before you
check them against the following list.

2. The following resistors have a tolerance of 5%. 5% is
indicated by a gold fourth band.

A1 6-100-12 1 10 0 (brown-black-black) R208

Al 6-101-12 9 100 Q) (brown-black-brown) R207, R211,

R212, R216,

R218, R221,

R230, R231,
R247
A1 6-121-12 1 120 0 (brown-red-brown) R232
Al 6-221-12 1 220 0 (red-red-brown) R235

Al 8-271-12 3 270 1 (red-violet-brown) R203, R205,
R215

A1l 6-331-12 3 330 Q2 (orange-orange- R219, R243,
brown) R254

A1 6-102-12 2 1000 0 (brown-black-red) R227, R234
A1 6-222-12 4 2200 () (red-red-red) R224, R238,
R242, R253
Al 6-332-12 3 3300 01 (orange-orange- R241, R245,
red) R251
A1l 6-392-12 1 3900 {1 (orange-white-red) R228
Al 6-472-12 2 4700 Q (yellow-violet-red)  R225, R245
Al 6-103-12 7 10 k1 (brown-black-orange) R204, R206,
: R209, R214,
R237, R249,
R252
Al B-153-12 3 15 k) (brown-green- R233, R2386,
orange) R248
A1 6-223-12 3 22 k) (red-red-orange) R223, R239,
R244
A1l 6-273-12 1 27 kil (red-violet-orange) R222
A1 6-333-12 1 33 kQ (orange-orange- R202
orange)
Al 6-473-12 1 47 k2 (yellow-violet- R217
orange)

Al 6-104-12 3 100 kQ (brown-black-yellow) R201, R213,
R229
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B g i ATEIRITS
KEY HEATH QTY. DESCRIPTION
No. Part No.
CAPACITORS
Mica
B1 20-161 1 68 pF
B1 20-183 1 120 pF
81  20-103 1 150 pF
Ceramic
B2 21-33 2 33pF
82 21-168 3 47pF
B2 21-78 4 5pF
B2 21-169 1 6pF
B2 21-3 1 10pF
B2 21-11 1 15pF
B2 21-7 1 33pF
B2 21-11 3 150 pF
B2 21-56 1 470 pF
B2 21-140 8 .001 uF
B2 21-176 13 .01 uF
B2 21-143 2 .05uF
B2 21-95 11 A pF
Electrolytic
B3 25210 1 .22 uF (tantalum)
B4  25-221 3 2.2 uF (tantalum)
B4  25-223 2 47 uF (tantalum)
B5 25-839 1 470 uF

CIRCUIT KEY HEATH QTY. DESCRIPTION
Comp. No. No. Part No.
Capacitors (cont’'d.)
Mylar
C262 B6 27-70 1 .0022 uF (2200 pF)
C237 B6 27-63 1 .022 uF
C236
Phenolic
C256, C257
C214, C215 B7? 283 1 .56 pF (green-blue-gray-
c216 silver)
C201, C203, B7 282 2 1 pF (brown-black-white-
C207, C264 silver)
Cc226
C209
Cc213
Cc233
C225, C228, INDUCTORS
Cc263
C235 C1  40-1613 1 .15 uH coll
0255' 0269' C5 40-1617 1 .16 pH coil
C211. C212 C5 52-118 2 455 kHz transformer
0217' 0218‘ Cs 52-154 3 10.7 MHz transformer
C219, C222,
C224. C227 Cé 45-82 1 350 uH choke
C259. C261. C7 52-160 1 455 kHz transformer
0267‘ czsa' C8 475-10 1 1.07 uH ferrite bead
0271‘ ; Co 45-80 1 1 mH choke (brown-black-
C244. C245 red-silver)
C221, C223,
C229, C231,
C232, C234,
C238, C241, DIODES
C242, C265,
Ca272 D1 56-26 2 1N191 (brown-white-brown)
D1 56-56 1 1N4149
C248
C251, C273,
c274
C246, C247
C253

CIRCUIT
Comp. No.

Ccas52
Cca243

Cc208

C202, C258

L201

L202, L203
L204

L212

L213
L208, L210
L205, L206
L207
RFC201
L209
FB201
L211

D202, D203
D201
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
TRANSISTORS — INTEGRATED CIRCUITS HARDWARE
(IC’s)

F1 252-3 4  6-32 nut
NOTE: Transistors and integrated circuits may be marked for F2  254-1 7 #6 lockwasher
identification in any of the following four ways: F3  259-1 1 #6 solder lug

1. Part number.

2. Type number. (On integrated circuits, this refers
only to the numbers; the letters may be different or
missing.)

3. Part number and type number.

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

listed.

E1 417-154 1 2N2369 transistor Q208

E2 417-863 3 MFE131 transistor Q201, Q202,
Q203

E2 417-290 1 MRF502 transistor Q207

E3 417-241 1 EL131 transistor Q204

E3 417-801 7  MPSAZ20 transistor Q205, Q206,
Q209, Q210,
Q211, Q212,
Q213

E4  442-28 1 MC1357P IC IC202

E4 442-610 1 TBA820 IC 1C203

ES 442-20 1 UAT703 IC 1C201

MISCELLANEOUS

G1
G2
G3

G4
G4
G5
G6
G7

75-108

206-1278
346-60
404-537
404-573

404-574
404-575
432-121
434-298
490-111

1 Paper insulator

(2" x 1-3/4")

RF shield

Clear sleeving (1-1/2")
10.245 MHz crystal

Set of four crystal filters

T e e

consisting of:
2  Filters
2  Filters

17 Small PCB pin (3 extra)
14-pin IC socket
1 IC lifter

PART FROM THE MAIN PACK

85-1880-6

1 Receiver circuit board

CIRCUIT
Comp. No._

Y205

Y201, Y204
Y202, Y203
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STEP-BY-STEP ASSEMBLY

( ) Position the receiver circuit

board as shown. Then perform
the steps in the following Picto-
rials.

NOTE: When you are instructed to
install a small PCB pin (#432-121),
first push the pin down firmly
against the top of the circuit board.
Then turn the circuit board over and
solder the pin to the foil.

STOP
N RIDGE
'l/ _l
Pissoomaniny i SE ey |
\\\//f T
_ SOLDER
FOIL SIDE OF

CIRCUIT BOARD

Install 7 small PCB pins (#432-121)
at the following locations:

PICTORIAL 3-1

Install 4 small PCB pins (#432-121)
at the following locations:

(AE
(A P.
(A R.

{ ,) Prepare a 2-1/8" length of gray
stranded wire.

v ] 2-1/8" gray stranded wire.

Install 3 small PCB pins (#432-121)
at the following locations:
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[,f‘ R235: 220 ﬂ [red-red-browrlL m

{/1 R236: 15 k{} (brown-green-
orange).

(/) R237: 10 kO [brown-black-

orange).

/] R216: 100 Q (brown-black-
brown).

=

/] R214: 10 k€1 (brown-black-
orange).

R218: 100  (brown-black-
brown).

i

( R213: 100 kO (brown-black-

yellow).

e

(/) R239: 22 k() (red-red-orange).

j‘,ﬂrRZIZ: 100 2 (brown-black-
brown).

/

V)

R215: 270 0 (red-violet-brown).

[/{RZU: 100 0 (brown-black-
brown).

() Rza4: 22 kQ (red-red-orange).

1/{1{251: 3300 ) (orange-orange-
red).

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

rﬁ R209: 10 kO [brown-black-
orange).

( /) Solder the leads to the foil and
“ gut off the excess lead lengths.

(] R208: 10 1 (brown-black-black).

{/RZD?: 100 O (brown-black-

* brown). (,/f R205:270 Q (red-violet-brown).

{/ R206: 10 k0 (brown-black-

) R230: 100 0 (brown-black-
orangel.

brown).

TR T

/] R201: 100 kQ (brown-black-

( /] R204: 10 kO (brown-black-
yellow). /'j

orange).

[/1 R202: 33 k{} (orange-orange- (] R203: 270 £ (red-violet-brown).
orange).

( /) Solder the leads to the foil and

(/§ FB201: Ferrite bead. Use a 1" . /" cut off the excess lead lengths.
length of bare wire.

FERRITE BEAD

L
&

BARE WIRE

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

PICTORIAL 3-2

O Y% % % 1 (INCHES) = 3 4 5 6
| ris o Tl g ) IR VA A L | e i o T TG e TN ST TN (P o P
et S == t T Y r \ T
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position its banded end as shown in
the Pictorial. A circuit will not oper-
ate properly if the diode is installed
backward.

BANDED END

NOTE: When you install a diode,

V'] D201: 1N4149 diode (#56-56),

[~1 R217: 47 kN1 (yellow-violet-
orange).

(~T R223: 22 k0 (red-red-orange).

( 'R241: 3300 0 (orange-orange-
red).

l/‘] R225: 4700 0 (yellow-violet-
red).

JARZZE&: 470 0 (yellow-violet-
brown).

CONTINUE < I

-KJ R238: 2200 0 (red-red-red).

R221: 100 Q0 (brown-black-
brown).

(#7) R242: 2200 Q (red-red-red).

(/) D202: 1N191 diode (#56-26
brown-white-brown).

( D203: 1N191 diode (#56-26
brown-white-brown).

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

(/) R245: 4700 Q (yellow-violet-
red).

(/) R224: 2200 Q (red-red-red).

[~ R243: 330 Q (orange-orange-
brown).

[~ R219: 330 Q (orange-orange-
brown).

w R222:27 kfl (red-violet-orange).
/

/} Solder the leads to the foil and

cut off the excess lead lengths.

¥) R232: 120 O (brown-red-
brown).

%RME: 3300 } (orange-orange-
red).

(/RZ-‘&B: 15 k) (brown-green-

orange).

f1/}.1{249: 10 k) (brown-black-
orange).

R S

/l/-‘l R247: 100 ) (brown-black-
brown).

ﬂ R253: 2200 Q (red-red-red).

L/TRZZ?: 1000 Q (brown-black-
red).

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

-

PICTORIAL 3-3

(-1 R252: 10 kQ (brown-black-
orange).

[//l R231: 100 Q (brown-black-
brown).

MRZZQ: 100 k1 (brown-black-

vellow).

[__/! R228: 3900 ) (orange-white-
red).

() R234: 1000 € (brown-black-
red).

l/(RZS-l: 330 Q (orange-orange-
brown).

{ﬁ R233: 15 k{1 (brown-green-
orange].

(/] Solder the leads to the foil and
cut off the excess lead lengths.
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NOTE: When vou install each of the
following transistors, line up the flat
or tab on the transistor with the out-
line of the flat or tab on the circuit
board. Then insert the leads in the
corresponding holes in the circuit
board. Position it 1/4" above the cir-
cuit board: then solder the leads to
the foil and cut off the excess lead
lengths.

(/) Qz08: 2N2369 transistor

(#417-154).

| Q204: E1,13] transistor (#417-
241).

FLAT

Install seven MPSA20 transistors
(#417-801) at the following loca-
tions:

Install three MFE131 transistors
(#417-863) at the following loca-
tions:

LOCATING

/
[?( L5 1 (SRR R R R
(G o cacinicr St AT

( / ST, (T o e SN

LEAD
FORWARD

{, ] Q205
A qzoe.
(/) Qzos.
/) Qz1o.

l/Qle

( A Q212
£
(A Q1.

[ iQZ[!?: MRF502 transistor

(#417-290).

PICTORIAL 3-4
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NOTE: When you mount the follow-

ing choke, be sure you bend the leads
toward the slots in the core.

=

() RFC201: 350 uH choke (#45-

. 82). Mount this choke so its
body is 1/16" above the circuit
board.

(,) L211: 1 mH choke (#45-80,
brown-black-red-silver).

Detail 3-5A

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

CONTINUE O

V%

Position the UA703 integrated
circuit (#442-20) as shown and

cut off the lead nearest the tab.
4

3\(\,H\)/5
LN,

TAB CUT OFF
8 THIS LEAD

IC201: UA703 IC (#442-20).
Position the tab on the IC over
the outline of the tab on the cir-
cuit board. Then insert the leads
in the corresponding holes in
the circuit board. Position it 1/4"
above the circuit board. Then
solder the five leads to the foil
and cut off the excess lead

lengths.
9
By

TA B =

!/} 14-pin IC socket. Solder the lugs
to the foil. Push the 1 mH choke
(L211) out of the way as neces-
sary.

[/(Refer to Detail 3-5A and use
long-nose pliers to remove the
indicated pin from a 14-pin IC
socket. Discard the removed
pin.

PICTORIAL 3-5

(/) Refer to Detail 3-5B and install
the prepared IC socket as
shown. Be sure to position the
space on the socket where you
removed the pin as shown.
Your board does not havea hole
at this location. Solder the lugs
to the foil.

NO PIN HERE

INDEX
MARK

NOTE: The indexed (pin 1) end of
inline integrated circuits may be
marked in a number of ways suchasa
notch, triangle. dot, the numeral 1,
etc.

SMALL
INDENTATION

PIN 1 PIN 1

RIDGE

sl %{3 !

PIN 1

Be sure you install each IC so its pin 1
end is toward the index mark on the
circuit board.

Before you apply downward pres-
sure to an IC, make sure each pin is
centered in its proper socket hole.
HandleIC's with care as their pins are
very easily bent.

INDEX
MARK

: INDEX
pOLREY MARK

[//]/ IC202: MC1357P integrated cir-
cuit (#442-28).

% IC203: TBAB20 integrated cir-
cuit (#442-610).

NOTE: An IC lifter has been fur-
nished so you can remove an inline
IC from its socket if this should be

necessary.

Push the shorter end of the lifter in
between the IC and the socket and
rock the longer portion back and
forth. Be very careful, as the IC pins
are very easily bent.

Detail 3-5B
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NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION

=t

(/) C261: .01 uF ceramic.

N

C262: 68 pF mica.

(/) c218: .01 wF ceramic.

(/) C221: .1 uF ceramic.

(/) C217: .01 wF ceramic.

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

(/) C211: .01 uF ceramic.

(/) C204: .001 uF ceramic.

( /) C205:.001 uF ceramic.

S

C201: 5 pF ceramic.

( /) C202: 1 pF phenolic (brown-
black-white-silver).

:ﬂpla( [E ) C263: 150 pF ceramic.

{/'l (C264: 5 pF ceramic.

( /) C222: .01 uF ceramic.

{ /) C216: 4.7 pF ceramic.

(/) C213: 15 pF ceramic.

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

(/) C212: .01 uF ceramic.

(/) C208: .56 pF phenolic (green-
blue-gray-silver).

(/) C207: 5 pF ceramic.

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

PICTORIAL 3-6

[ /) C206: .001 uF ceramic.

(/) Solder the leads to the foil and
cut off the excess lead lengths,
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(v ) C224: .01 uF ceramic.

Fi

CONTINUE <

[/ ) C226: 6 pF ceramic.

[

[ )} C227:.01 uF ceramic.

{ ) C259: .01 uF ceramic.

(-] C223: .1 uF ceramic.

[/f] C225: 150 pF ceramic.

(/) C267: .01 uF ceramic.

[/} C271; .01 uF ceramic.

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

[/] C219: .01 uF ceramic.

( ﬁ C214: 4.7 pF ceramic.

A

(/) C258: 1 pF phenolic [brown-

black-white-silver).

l/] C209: 10 pF ceramic.

( /] C249: 001 uF ceramic.

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

PICTORIAL 3-7

l/} (C228: 150 pF ceramic.

{/l C272: .1 uF ceramic.

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

( /IVCZGQ: 001 pF ceramic.

NOTE: When you install a tantalum
capacitor, always position the posi-
tive (+) or dot marked lead of the
capacitor in the positive (+) marked
hole. POSITIVE
SIGN ( +)

(/) C273: 2.2 uyF tantalum.

( A C215: 4.7 pF ceramic.

[ /) C274: 2.2 uF tantalum.

f/l C255: .001 uF ceramic.

( /(Sulder the leads to the foil and

cut off the excess lead lengths.
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START®]

i/{ C266: .001 uF ceramic.

(/) C229: .1 uF ceramic.

(/) G268: .01 pF ceramic.

(/) C238:.1 uF ceramic. Reposition
the jumper wire as necessary.

[/'(22311 .1 uF ceramic.

(/) C236: 150 pF mica.

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

[/} (C246: 47 uF tantalum. Position
the positive (+) marked lead as
shown on the circuit board.

[/} C252:.0022 uF Mylar.

(/) C242:.1 uF ceramic.

(/) C265: .1 uF ceramic.

(/) C241: .1 uF ceramic.

(/) C237: 120 pF mica.

) C244: .05 uF ceramic.

() C243:.022 uF Mylar,

() C254:.001 uF ceramic.

[/] C257: 3.3 pF ceramic.

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

PICTORIAL 3-8

(C235: 470 pF ceramic.

(€C232: .1 uF ceramic.

©233: 33 pF ceramic.

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

C234: .1 uF ceramic.

C251: 2.2 uF tantalum. Position
the positive (+) lead as shown
on the circuit board.

(C247: 47 uF tantalum. Position
the positive (+) lead as shown
on the circuit board.

(C245: .05 uF ceramic.

(C248: .22 uF tantalum. Position
the positive (+) lead as shown
on the circuit board.

v’

C256: 3.3 pF ceramic.

[/ ) Solder the leads to the foil and
cut off the excess lead lengths.
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NOTES:

1. When you mount a transformer
or coil, line up its lugs with the
holes in the circuit board: then
insert the lugs through the cir-

NOTE: In the following steps, solder
the leads or pins to the foil and cut off
the excess lengths as vou install each
part.

cuit board holes.

L

Press the coil firmly against the

() Y205: 10.245 MHz crystal
(#404-537).

board. Then solder the lugs to

the foil and cut off the excess lug
lengths.

l/ 1.208: 455 kHz transformer
l’ (#52-118).

NOTE: The container marked #404-
573 contains two #404-574 and two
#404-575 filters. Use these filters
when you perform the following four
steps. Be sure you use the number
filter called for in each step.

(f L209: 455 kHz transformer
(#52-160).

(] Y204: Filter #404-574.

¢

Mount three 10.7 MHz transformers

¥°) Y203: Filter #404-575.

(#52-154) at the following locations:

{ /T Y202: Filter #404-575.

‘ 1)
TATT R _:?"p

(4 Y201. Filter #404-574.

| 7
:A 08 nicr o s e e ////j

/l L210: 455 kHz transformer
(#52-118).

) L213: .16 uH coil (#40-1617).

M L212: .15 pH coil (#40-1616).

PICTORIAL 3-9

(~) C253: 470 uF electrolytic.
NOTE: Before you install this
capacitor, note the polarity [+
or —) of the identified lead. Be
sure you connect the positive
(+) lead to the positive (+)
marked point on the circuit

board.

| DENTIFIED | DENTIFIED
LEAD |S LEAD IS

NEGATIVE (-) POSITIVE i+
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DISCARD PART 1 PART 2

be—1-5/16"s] Detail 3-10A

STICKY-BACK SIDE  PREPARED
OF INSULATORS SHIELD

RF SHIELD

Detail 3-10B Detail 3-10C

A Mount the prepared RF shield as
shown. Solder the leads to the
foil and cut off the excess lead

lengths.
LEAD
S|DE

l/] Refer to Part 1 of Detail 3-10A

and mark the sheet of paper in-
sulation as shown. Then cut
along the dashed lines to obtain
two insulators.

( " Refer to Part 2 of the Detail and
cut two corners from both in-
sulators.

(N Refer to Detail 3-10B for the fol-
*  lowing steps.

[/] Position the RF shield (#206-
1278) as shown. Then remove
the backing paper from the pre-
pared insulators.

Press the insulators firmly onto
the longer sides of the RF shield.
NOTE: Do not cover the shield
holes.

N

‘I/ ) Cut two 1" bare wires.

[/'] Form both leads as shown.
"y

1/8 U_
— — INSERT MAGNET WIRE
IN THIS HOLE.

l/] Refer to Detail 3-10C and insert
the short end of each lead into a PICTORIAL 3-10
shield hole. Bend the leads over

as shown and solder them to the
shield. Be sure both leads enter
from the side of the shield as

7% ) Cut a 1” length of magnet wire.
Then temporarily insert the
wire into the indicated hole in
the circuit board. This will help
prevent the hole from filling up
with solder when you perform
the next step.

( /) Sclder the RF shield to the cir-
/ cuit board as shown below.

(/) Removeand discard the magnet
wire from the circuit board hole.

shown.
0 Y 1 3y 1 INCHES) 2 3 4 5 &
& sy 1 ==y ' i | b l T ! IMECR, T
' T T 3 | ¥ L I 1 . | . 1 2 | Y T | L T | | > 1
8] s M) 2 3 4 L] & ks o 10 " 12 13 14 15 18 17
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START W@

NOTES:

1. In the following steps, each of
the coils you will mount has a
color dot on or next to one of its
mounting lugs. Be sure you
mount each coil so its color-
coded lug is in the correspond-
ingly marked circuit board hole.

2. If necessary, carefully bend the
lugs until they will enter their
circuit board holes.

3.  Solder the lugs to the foil and
cut off the excess lug lengths as

you mount each coil.
>,

CLEAR
SLEEVING

(/) L204: .16 uH coil (#40-1625).
Match the color-coded lug with
the color dot on the circuit
board.

‘(/f L203: Locate a #40-1614 coil
and note that there is no wire
connected to two of the mount-
ing lugs. Cut off the upper part
of both of these lugs as shown
below. Then mount the coil at
L203 on the circuit board.

collL
#40-1614
£
cuT OFF/ 7 CUT OFF
COLOR DOT

M Cut the length of clear sleeving
to 3/4".

{/ Carefully work the sleeving
down over coil L203 as shown
in Detail 3-11A.

f/CZUB: 5 pF ceramic. Solder the
leads to the foil and cut off the
excess lead lengths.

() L201: .15 pH coil (#40-1613).
Match the color-coded lug to the
color dot on the circuit board.

(/) L202: .16 uH coil (#40-1614).
Match the color-coded lug to the
calor dot on the circuit board.

PICTORIAL 3-11

CONTINUE < I

CIRCUIT BOARD CHECK-
ouT

Carefully inspect the foil side of the
circuit board for the following most
commonly made errors.

L/]' Unsoldered connections.
¥~ ) Poor solder connections.

{ ¥ Solder bridges between foil pat-
terns.

{/] Protruding leads which could
touch together.

Refer to the illustrations where the
parts were installed as you make the
following visual checks.

( ) Transistors for proper type and
installation.

[ ) Integrated circuits for the
proper type and installation.

{ ) Electrolytic capacitors for the
correct position of the positive
(+) mark.

{ ) Diodes for the correct position
of the banded end.
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PICTORIAL 3-12
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INSTALLATION

RECEIVER
CIRCUIT BOARD

Refer to Pictorial 3-12 for the following steps.

NOTE: If coil L212 hits the speaker in the next step,
loosen the speaker mounting hardware. Then push
the speaker toward the front panel to provide some
clearance. Be sure to retighten the speaker hardware.

() Refer to Detail 3-12A and mount the receiver
circuit board as shown. Use two #6
lockwashers and a 6-32 nut at AE, AH, and AK.
Use one #6 lockwasher, a #6 solder lug, and a
6-32 nut at AJ. Be sure to position the solder lug
as shown in the Pictorial.

Connect some of the wires coming from BO 9 of the
wire harness to the receiver circuit board as follows:

() Red wire to pin G.

() Yellow wire to pin L.

L212

Detail 3-12A

L/’] White-violet wire to pin K.
(/) White-red wire to pin F.
(") Brown wire to pin M.

Connect some of the wires coming from BO 10 of the
wire harness to the receiver circuit board as follows:

() Blue wire to pin R,
( ) White-blue wire to pin N.

Connect some of the wires coming from BO 11 of the
wire harness to the receiver circuit board as follows:

() Green wire to pin P.
() Violet wire to pin H.

Set the chassis aside until it is called for in a step.
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SYNTHESIZER CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#3.

( ) Unpack these parts and check each part against
the following list. The key numbers correspond
to the numbers on the “Synthesizer Circuit
Board Parts Pictorial’ (Illustration Booklet,

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 price
information, refer to the separate ‘“Heath Parts Price
List."”

Page 7).
KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Resistors (cont’d.) _
HES'STORS, 1/4-Watt Al 6-222-12 23 2200 () (red-red-red) R401, R402,
R403, R404,
R405, R406,
NOTES: R407, R408,
R409, R411,
1. Resistors may be packed in more than one envelope. R412, R413,
Open all of the resistor envelopes in this pack before you R414, R429,
check them against the following list. R431, R433,
R435, R437,
2. The following resistors have a tolerance of 5%. 5% is R439, R442,
indicated by a gold fourth band. R444, Raas,
R453
Al 6-472-12 7 4700 Q (yellow-violet-red)  R432, R451,
R452, R455,
R456, R458,
A1 6-101-12 3 100 0 (brown-black-brown) R424, R425, R459
R448 A1 6-562-12 1 5600 0 (green-blue-red) R427
A1 6-151-12 1 150 Q2 (brown-green-brown) R454 A1 6-103-12 4 10 kQ) (brown-black-orange) R419, R423,
Al 6-271-12 1 270 0 (red-violet-brown) R418 R428, R448
Al 6-821-12 1 820 Q (gray-red-brown) R447 A1 6-183-12 1 18 k2 (brown-gray-orange) R449
Al 6-102-12 4 1000 Q) (brown-black-red) R415, R417, A1 6-223-12 2 22 k) (red-red-orange) R416, R422
R426, R457 A1 6-104-12 6 100 k) (brown-black-yellow) R421, R434,
R436, R438,

R441, R443
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KEY HEATH  QTY. DESCRIPTION
No. Part No.

CAPACITORS

Mica

B1  20-96 2 36pF

B1 20-105 1 180 pF

B1 20-126 2  255pF
Ceramic

B2 21-33 3 33pF

B2 21-723 5 15pF

B2 21-51 1 20pF

B2 217 2 33pF

B2 21-75 1 100 pF

B2  21-140 5 .001uF
B2 21-176 5 .01uF

B2 21-95 4 AuF
Tantalum

B3 25221 1 22uF

B3 25220 1 10 uF

B3 25814 1 150 uF
Other

B4 27-77 1 .1 uF Mylar
B5 31-71 5 3.2-18 pF trimmer

CIRCUIT

Comp. No._

C408, C413
C404
C438, C438

C407, C409,
C414
C423, C426,
C429, C433,
C436
Ca42
C406, C441
C403
C418, C424,
C427, C431,
C434

C405, C411,
C412, C437,
C444

C401, C402,
C415, C419

Ca16
C421
C443

C417
C422, C425,
C428, C432,
C435

KEY HEATH QTY. DESCRIPTION
No. Part No.

INDUCTORS

C1i  40-1616 1 .15 uH coil

C2 40-1617 1 .16 uH coil

C3 40-961 1 100 pH coil
DIODES

D1 57-65 1 1N4002

D1 56-56 6 1N4149

CIRCUIT
Comp. No.
L403

L402

L401

D407

D401, D402,
D403, D404,
D405, D406

TRANSISTORS — INTEGRATED CIRCUITS

(IC’s)

NOTE: Transistors and integrated circuits may be marked for

identification in any of the following four ways:

1. Part number.

2. Type number. (On integrated circuits, this refers
only to the numbers; the letters may be different or

missing.)

3. Part number and type number.

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

listed.
D2  417-240 1 40873 transistor
D2  417-290 1 MRF502 transistor
D3  417-154 1 2N2369 transistor
D4  417-864 1 MPSAQS transistor
D4  417-801 10 MPSA20 transistor
D5  443-61 3 MC4016P IC
D6 443-62 1 MC4044P IC
D6 4431 1 SN7400N IC
D6 443-5 1 SN7473N IC

Q402

Q403

Q406

Q414

Q401, Q404,
Q405, Q407,
Q408, Q409,
Q410, Q411,
Q412, Q413

IC401, IC402,
IC403

1C406

1C405

1C404
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KEY HEATH QTY. DESCRIPTION
No. Part No.

CRYSTALS

E1  404-584 1 21.55 MHz

E1 404-585 1 23.2333 MHz

E1 404-586 1 23.3333 MHz

E1 404-587 1 23.4333 MHz
HARDWARE

F1 252-3 4  6-32 nut

F2 254-1 8  #6 lockwasher

CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT

Comp. No. No. Part No. Comp. No.
MISCELLANEOUS

Y405 G1 432-121 38 Small PCB pin (2 extra)

Y401 G2 432-134 3  Wire socket (1 extra)

Y402 G3 432-878 10  Crystal socket pins

Y403 G4  434-208 3  14-pin IC socket
G5 434-299 3  16-pin IC socket

PART FROM THE MAIN PACK

85-1877-4

1 Synthesizer circuit board
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{ ) Position the synthesizer circuit
board as shown. Then perform
all of the steps in the following
Pictorials.

NOTE: When you are instructed to
install a small PCB pin (#432-121),
first push the pin down firmly
against the top of the circuit board.
Then turn the circuit board over and
solder the pin to the foil.

=ty
=4

OLDER
FOIL SIDE OF SO

CIRCUIT BOARD

STEP-BY-STEP ASSEMBLY

() Install 12 small PCB pins
(#432-121) in holes A through
M.

Install 12 small PCB pins
(#432-121) at the following lo-
cations:

@LL

A8 A2 B8 B2 C8 C2

PICTORIAL 4-1

Dmnﬁzz?'@T_@QL
= TP403
=g Dﬁ I

CONTIN UE O .

Install 12 small PCB pins (#432-121)
at the following locations:

(1) T.
(| )P
(/] )R
) 'S.
) TP403.
{{ ) N
(1) U
() w.
(| ) TP402.
ij ) V.

(1 ) TP401.

1/} Install two wire sockets (#432-
134) at ]. Insert the sockets into
the circuit board and solder
them to the foil.

'"ANY
FOIL SIDE OF SOLDER
CIRCUIT BOARD
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—
@HEA’I‘HEI’I‘G

When you install the crystal socket
pins in the following steps, insert the
closed end of each pin through its
circuit board hole until 1/18” of the
pin protrudes from the foil side of the
board. It may be helpful to place the
pins on a crystal, as shown in Detail
4-2A, to help hold them while you
solder. Be sure to remove the crystal
after the connection is cool,

{ ) Install two crystal socket pins

CRYSTAL

CRYSTAL
LETTERED
SIDE

FOIL
SIDE

SOLDER THE
PINS TO
THE FOIL

Detail 4-2A

Install two crystal socket pins
(#432-878) at Y403 and solder

(#432-878) at Y404 and solder
l/7
them to the foil.

Install two crystal socket pins
(#432-878) at Y402 and solder
them to the foil.

them to the foil.
f

—

Install two crystal socket pins
(#432-878) at Y401 and solder
them to the foil.

i

Install two crystal socket pins
(#432-878) at Y405 and solder
them to the foil.

(/

(/) Prepare four 7/8" gray stranded
wires.

Install the prepared wires in the fol-
lowing steps.

(/) 7/8" gray wire.
(/) 7/8" gray wire.
/ ) 7/8" gray wire.

(/) 7/8" gray wire.

NS

st

i

3

— OO

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

(=]

A A E'A 1 [INCHES)
1/8  3/8 5-‘8] T/ |

0

0

o

(40o0e0sR4000]

Jam)

I

PICTORIAL 4-2

—

CONTINUE O .

NOTE: When you perform the next
step, mount each diode vertically
with the banded end up as shown. Be
sure to install these diodes at the cor-
rect location as shown by the smaller
circles on the circuit board. Push the
body down against the circuit board.
Then solder the leads to the foil and
cut off the excess lead lengths.

BANDED
END UP

Install four 1N4149 diodes (#56-56)
at the following locations:

(\) D4oz.
( |) D4o3.
( |) D404.
( |) D4os.

NOTE: When you install a diode, as
in the following steps, position its
banded end as shown in the Pictorial.
A circuit will not operate properly if
the diode is installed backward.

BAMDED END

N
(i ) D407: 1N4002 diode (#57-65).

) D406: 1N4149 diode (#56-56).

[\’ ) D401: 1N4149 diode (#56-56).

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

(8]

e

5 1 {Cm) 2 3 4
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NOTE: To mount a resistor vertically,
as in the following step, bend one
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.

() R437: 2200 £} (red-red-red).

[/'l R423: 10 k0! (brown-black-
orange).

l/{ R424: 100 2 (brown-black-

brown).

() R439: 2200 () (red-red-red).

() R442: 2200 () (red-red-red).

[¢) R454: 150 ) (brown-green-
brown).

() R452: 4700 0 (yellow-violet-
red).

() R422: 22 k) (red-red-orange).

(-) R4a25: 100  (brown-black-
brown).

{ ) R419: 10 kO (brown-black-
“ orange). NOTE: Your circuit
board may be screened 100K.

() Ra51: 4700 Q (vellow-violet-
red).

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

[ #

R421: 100 kQ (brown-black-
vellow).

R418: 270 (} (red-viclet-brown).

[~

(~) R427: 5600 ) (green-blue-red).

(/') Ra31: 2200 0 (red-red-red).

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

R426: 1000 ! (brown-black-
red).

\—.

(//! R428: 10 k! (brown-black-
orange].

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

%

Install six 2200 () resistors (red-red-
red) at the following locations:

({ ) R404.
(1) Ra02.
( |) Raos.
( |) Raoe.
( |) Ra13.
( 1) Ra11.

[/}Snlder the leads to the foil and
cut off the excess lead lengths.

PICTORIAL 4-3
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Install four 100 k{2 resistors (brown-
black-yellow) at the following loca-
tions:

( /]/ e ot e e

(f] Ra3E .. (o sy

A g R

(/fRéMB: 100 Q0 (brown-black-
"~ brown).

( R447: 820 Q (gray-red-brown).
WG, B 4170 on L-‘sr'r'_v(\*—

(/) Ras6: 4700 Q (vellow-violet-
red).

(/) Raas: 10 kQ (brown-black-
orange).

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

L/}/R435: 2200 (1 (red-red-red).

[/ R445: 2200 (1 (red-red-red).
eny oo PO

( R443: 100 k) (brown-black-
vellow).

’/
L/(%M-H: 2200 0 (red-red-red).

{ R459: 4700 Q (yellow-violet-
red).

[,,J R458: 4700 1 (vellow-violet-
red).

L~ R457: 1000 ) (brown-black-
red).

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

L/T. R453: 2200 Q (red-red-red).

{/} R417: 1000  (brown-black-
red).

(/1 R416: 22 k) (red-red-orange).

I/ R432: 4700 Q (yellow-violet-
red).

( A R455: 4700 Q (vellow-violet-
red).

(/) R416: 1000 © (brown-black-
red).

V/] R449: 18 k0 (brown-gray-
orange).

Install six 2200  resistors (red-red-
red) at the following locations:

»
(A BAGS coin s

() BB covssminsin wsisios szt

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

PICTORIAL 4-4

Install three 2200  resistors (red-
red-red) at the following locations:

/1 R414.

(/) R428.

ri
( Solder the leads to the foil and
cut off the excess lead lengths.
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PART C

Detail 4-5A

NOTE: When you install a transistor,

line up the flat or tab on the transistor
with the outline of the flat or tab on
the circuit board. Then insert the
leads in the corresponding holes in
the circuit board. Position it 1/4"
above the circuit board: then solder
the leads to the foil and cut off the
excess lead lengths.

{ 4 Q403: MRF502 transistor
(#417-290). Refer to Part A of
Detail 4-5A.

E{

iy

r/‘ Q402: 40673 transistor (#417-
240). Refer to Part A of the De-
tail.

N
BT

00g00;
0g

1
(

Refer to Part B of the Detail and in-
stall five MPSA20 transistors
(#417-801) at the following loca-
tions:

T e L

=D
i

N

XOOOOOONPOOOS D O
0

00

%’ook

> Dobo‘% OO
GRS

CONTINUE O NS

L_. ) Q406: 2N2369 transistor
(#417-154). Refer to Part C of
the Detail.

Refer to Part B of the Detail and in-
stall five MPSAZ20 transistors
(#417-801) at the following loca-
tions:

(/) Q410

() Q411

i/lum.

) Q4o9.

( A Qa13.

() Q414: MPSAO05 transistor
(#417-864). Refer to Part B of
the Detail.

J|

N
!

<
A
N

PICTORIAL 4-5
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FLAT

START &}

NOTE: The trimmer capacitors that
you will install in the following
steps, can be supplied in three diffe-
rent styles. Refer to Detail 4-6A and
install each trimmer as shown. Be
sure to line up the flat on the trimmer
or the indicated lug with the outline
of the flat on the circuit board. Solder
the lugs of each trimmer as you in-
stall it and cut off any excess lug
lengths.

(/) C432: 3.2-18 pF trimmer (#31-
71).

INDICATED INDICATED
LUG

Detail 4-6A

[/] C428: 3.2-18 pF trimmer (#31-
71).

(/) Ca25: 3.2-18 pF trimmer (#31-
71).

(/] C422: 3.2-18 pF trimmer (#31-
71).

( ) C435: 3.2-18 pF trimmer (#31-

/ 7).

NOTE: The IC sockets that you will
install in the following steps can be
installed either way. Solder the lugs
to the foil as you install each socket.

L/] 14-pin IC socket at 1C406.

(/) 14-pin IC socket at IC405.

{/] 14-pin IC socket at 1C404.

[/] 16-pin IC socket at IC401.

(/) 16-pin IC socket at IC402,

(/ ) 16-pin IC socket at IC403.

PICTORIAL 4-6

NOTE: The pin 1 end of inline inte-
grated circuits may be marked in a
number of ways; with a notch,
triangle, dot, the numeral 1, stc.

SMALL

INDENTATION NOTCH  pot

PIN 1 PIN 1 PIN 1

Be sure you install each IC so its pin 1
end is toward the index mark on the
circuit board,

Before you apply downward pres-
sure to an IC, make sure each pin is
centered in its proper socket hole.
HandleIC's with care as their pins are
very easily bent.

_('/] 1C406: MC4044P integrated cir-
cuit (#443-62).

IA IC405: SN7400N integrated cir-
cuit (#443-1).

{/i 1C404; SN7473N integrated cir-
cuit (#443-5).

% IC401: MC4016P integrated cir-
cuit (#443-61).

l/]/ 1C402: MC4016P integrated cir-
cuit (#443-61).

(//] 1C403: MC4016P integrated cir-
cuit (#443-61).
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NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION

(/) C433: 15 pF ceramic.

(/) C434: .001 uF ceramic.

l/l C413: 36 pF mica.

lfl C414: 3.3 pF ceramic.

1/ C412: .01 F ceramic.

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

(“ ) C407: 3.3 pF ceramic.

) C427:.001 uF ceramic.

(/) C409: 3.3 pF ceramic.

[ /]/(1406: 33 pF ceramic.

( /) C405: .01 uF ceramic.

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

(~) C444: .01 uF ceramic.

L//]. (C418: .001 uF ceramic.

]/] C408: 36 pF mica.

[/’I} C419: .1 uF ceramic.

(/') C401: .1 pF ceramic.

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

X

PICTORIAL 4-7

NOTE: When you install a tantalum
capacitor, always position the posi-
tive (+) or dot marked lead of the
capacitor in the positive (+) marked
hole.

POSITIVE t+]
MARK

( X("A-ﬂ: 150 uF tantalum.

1/} C416: 2.2 uF tantalum.

(/] Caz21: 10 uF tantalum.

{/.Solder the leads to the foil and
cut off the excess lead lengths.
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L, ‘) C424: .001 pF ceramic.

f/‘lKC423: 15 pF ceramic.

i/ﬂ C426: 15 pF ceramic.

(/) C429: 15 pF ceramic.

/

( /f (C431: .001 pF ceramic.

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

(/) C437:.01 uF ceramic.

( /) C442: 20 pF ceramic. NOTE:
Your circuit board may be
screened 22 or 33.

[/‘] C404: 180 pF mica.

(/) C417: .1 uF Mylar.

(/) C415: .1 uF ceramic.

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

PICTORIAL 4-8

CONTINUE < -

(/T C411: .01 uF ceramic.

(/) C441: 33 pF ceramic.

{/] C436: 15 pF ceramic.

[/l C439: 255 pF mica.

(/) Cca3s: 255 pF mica.

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

/] L.401: 100 uH toroid coil (#40-
a61). Position the coil down
against the circuit board.

[/' ) C402: .1 uF ceramic.

{/'{1403: 100 pF ceramic.
yoony be OOl on &,

[/] Solder the leads to the foil and
cut off the excess lead lengths.
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START @

(] Y401: 23.2333 MHz crystal
(#404-585).

(/) Y402: 23.3333 MHz crystal
(#404-586).

|/Y4DS: 23.43333 MHz crystal
(#404-587).

NOTE: The following coils can be in-
stalled only one way in the circuit
board. Solder the lugs to the foil and
cut off the excess lug lengths as you
install them.

y‘/} L403: .15 uH coil (#40-1616).

(/) L402: .16 uH coil (#40-1617).

-

-A Form a 3/4" bare wire as shown.
Use a cutoff lead. Then push the
wire into the wire sockets at |.

}‘1 ;‘{‘}
R

1/4

I

Qe i\
S
=
25 0
d?%%‘bﬁ
ot

OIS

= 8)
©

(=]

\C
0

{

0
|

[/

i)

Uyl
X

00000

1l

é

U

1

A

(‘HUYU?L#T'T' = >

-

NPT

PICTORIAL 4-9

} Y405:
(#404-584).

21.55 MHz crystal

v

CIRCUIT BOARD CHECKOUT

Carefully inspect the foil side of the

circuit board for the following most

commonly made errors.

{ ) Unsoldered connections
leads that have foil).

[at

( ) “Cold” solder connections.

{ ) Solder bridges between foil pat-
terns.

( ) Protruding leads which could
touch together,

Refer to the illustrations where the
parts were installed as you make the
following visual checks.

( ) Transistors for proper type and
installation.

( ) Integrated circuits for the
proper type and installation.

( ) Electrolytic capacitors for the
correct position of the positive
(+) mark.

() Diodes for the correct type and
position of the banded end.
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INSTALLATION

SYNTHESIZER
CIRCUIT BOARD

Detail 4-10A

Refer to Pictorial 4-10 (Illustration Booklet, Page 8) for
the following steps.

(/) Refer to Detail 4-10A and mount the synthesizer
circuit board to the chassis. Use two #6
lockwashers and a 6-32 nut at AB, AC, AD, and

AG.
(/) Refer to Detail 4-10B and prepare a 4-1/2"
shielded cable.
4-1/2
3/4" |-:—._13m--_..
-1 e 1/2"
’ :_—__—% ‘
S ELD

Detail 4-10B

() Install ferrite beads and PCB connectors on the
g inner wire at each end of the prepared cable.

( /} Install only PCB connectors on the shield wire
at each end of the prepared cable. Be sure to use
a 1/2" length of small sleeving on the shield
lead.

(/) Cut four 5/8" lengths of medium (heat shrink-
able) sleeving,.

(/) Install a 5/8” length of sleeving on each PCB
connector on the ends of the shielded cable.

Connect one end of the prepared cable to the receiver
circuit board as follows:

(¢) Inner wire to pin C.
(#) Shield wire to pin D.

Connect the other end of the cable to the synthesizer
circuit board as follows:

V/] Inner wire to pin A.
(/) Shield wire to pin B.

Connect the free end of the shielded cable coming
from the VCO assembly to the synthesizer circuit
board as follows:

(/] Inner wire to pin C.

( .Y Shield wire to pin D.

NOTE: When you connect wires to the edge of the
synthesizer circuit board, as in the following steps,
support the edge of the board to prevent the board
from breaking.

Connect some of the wires coming from the lever

switch assembly to the synthesizer circuit board as
follows:

[/‘] Gray wire from SW3 to pin AS8.



Page 69

(/)/_ Red wire from SW3 to pin A2. (#") Brown wire from SW4 to pin B1.

[//I Gray wire from SW4 to pin B8. ") Yellow wire from SW5 to pin C4.

( A/ Red wire from SW4 to pin B2. (/) Brown wire from SW5 to pin C1.

(/) Gray wire from SW5 to pin C8. ( .} Prepare a 4-1/2" small red wire.

( /) Red wire from SW5 to pin C2. ( ) Install a PCB connector on one end of the 4-1/2"
~" red wire.

Connect some of the wires coming from BO 11 of the .,

wire harness to the synthesizer circuit board as fol- ( A4 Cut a 5/8" length of medium (heat shrinkable)

lows: " sleeving and install it on the PCB connector on

the red wire.

(/) Yellow wire to pin T. ;
‘[/j/ Connect the free end of the red wire to switch
[("] Red wire to pin R. SW6 lug 1 (S-1). Connect the other end to pin X
on the synthesizer circuit board.
(/) Orange wire to pin S.

Connect the wires coming from BO 10 of the wire
( /’) Brown wire to pin P. harness to the synthesizer circuit board as follows:

-] White-orange wire to pin E.
Connect the wires coming from BO 12 of the wire < - -

harness to the synthesizer circuit board as follows: (/) Orange wire to pin F.

(-1 Gray wire to pin W. (. Red wire to pin J.
(/) White-black wire to pin V. (L1 White-brown wire to pin M.
() White wire to pin U. Connect the wires coming from BO 9 of the wire

harness to the synthesizer circuit board as follows:
( 4 Black wire to pin N.
(

/] Blue cable inner lead to pin G.

Refer to Pictorial 4-11 for the following steps. (L1 Blue cable shield lead to pin H.

Connect the remaining wires coming from the lever ( A Orange cable inner lead to pin K.
switch assembly to the synthesizer circuit board as

follows: [/] Orange cable shield lead to pin L.

[/’]’ Yellow wire from SW3 to pin A4. ( "Position the wire harness down against the re-
ceiver circuit board and route the wires as

{ 41 Brown wire from SW3 to pin Al. shown.

( A Yellow wire from SW4 to pin B4. Set the chassis aside until it is called for in a step.

B v % % 1 (INCHES) 2 3 4 5 6 7

!'ialzislb_."arjriall, VL) sl | (O .:.141., T (L 1¢14‘1LirLl_._l | 1 | !

leaazazanzs T T + = i T Y T T T -
0 5 1 (cm) 2 k] 4 s & T 8 -] 10 1 12 13 14 15 18 17
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TRANSMITTER CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack To order a replacement part, always include the
#4. PART NUMBER. Use the Parts Order Form furnished

( ) Unpack these parts and check each part against with this kit. If one is not available, see ‘‘Replacement
the following list. The key numbers correspond Parts” inside the rear cover of this Manual. For price
to the numbers on the “Transmitter Circuit information, refer to the separate ‘“Heath Parts Price
Board Parts Pictorial” (Illustration Booklet, List.”

Page 9).
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS Resistors (cont’'d.)
NOLRS: Al 615312 4 15kQ (brown-green- R102, R121,
¥ 3 orange) R122, R123
1. Resistors may be packed in more than one envelope.
Open all of the resistor envelopes in this pack before you i 24 4% 1 (red-rgd-orange} e kil
check them against the following list AL RRTEIS 1 27k0(edvicietorangel RI05
’ A1 6-104-12 2 100 k0 (brown-black- R132, R133
. | . ellow)
: h | f 5%. 5% is y
& :;Z?c;?gg“gnga re;‘;’tgj nha;:n?:l i ol e A1 612412 2 120 kQ (brown-red-yellow) R113, R118
yag ‘ Al 6-474-12 1 470 kQ (yellow-violet- R134
1/4-Watt i)
A1 6-100-12 1 10 0 (brown-black-black) R109
Al 6-330-12 2 33 (1 (orange-orange- R101, R104
black) 1/2-Watt
A1 6-820-12 1 82 Q (gray-red-black) R106
A1 610112 3 100 Q (brow-black- R103,R116, | Ao 6510 1 510 eeirownblask) P38
brown) el A2  6-181 1 180 Q (brown-gray- R141
A1 6-151-12 1 150 Q2 (brown-green- R137 brown)
brown) A2  6-332 1 3300 Q (orange-orange- R129
A1 6-681-12 2 680 0 (blue-gray-brown) R136, R138 red)
Al 6-222-12 1 2200 02 (red-red-red) RiH A2  6-273 1 27 kQ (red-violet-orange) ~ R128
Al 6-472-12 2 4700 Q (yellow-violet-red) ~ R112, R117
A1 6-103-12 3 10 kQ (brown-black- R108, R114,
orange) R115
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KEY HEATH QTY. DESCRIPTION

No. Part No.

CAPACITORS

Ceramic

B1 21-33 1 33pF

81 21-168 1 47pF

81 21-61 2 68pF

B1 213 2 10pF

81 21-111 2 15pF

B1  21-167 1 39pF

81 21-147 2 47pF

B1 2185 1 56 pF

81 2117 4 270 pF

21 21-163 7 001 uF

21 21-176 11 .01 pF

B1  21-143 3 .05uF

81 2195 2 AuF

Electrolytic

82 25-200 2 .68 uF (tantalum)

B2 25-220 1 10 uF (tantalum)

B3 25-145 1 25 uF

B3  25-241 1 1200 uF

Other

B4 27-129 1 .047 uF Mylar

B84  27-77 1 .1 uF Mylar

B5 28-3 1 .56 pF phenolic (green-
blue-gray-silver)

B85 28-2 3 1 pF phenolic (brown-
black-white-silver)

86 31-57 2 2.7-20 pF trimmer

CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
Comp. No. No. Part No. Comp. No.
INDUCTORS
C1  40-1633 1 .07 uH coil (blue) L107
C1  40-1632 2 .104 uH coil (yellow) L105, L106
C114 C1  40-1631 2 25 uH coil (red) L103, L104
c121 C2  40-1630 2 .975 uH coil (clear) L101, L102
C101, C119 C3 4585 1 .16 mH choke L108
C115, C143 C4 47510 2 1.07 uH ferrite bead FB101,
C107, C109 FB102
c122
Cc102, C103
C125
C116, C127, DIODES
C156, C157
Ci111,C113, | p1 5657 1 IN716A ZD101
C118, C124, D1 5727 1 1N2071 D102
C133, C134, D1  56-56 1 1N4149 D101
Cc135
C104, C105,
C106, C112,
€117, C126, TRANSISTORS — INTEGRATED CIRCUITS
Cc128, C131, ([C’s)
C138, C141,
C142 NOTE: Transistors and integrated circuits may be marked for
C136, C151, identification in any of the following four ways:
Cc153
C149, C154 1. Part number.

2. Type number. (On integrated circuits, this refers
only to the numbers; the letters may be different or
missing.)

3. Part number and type number.

C139, C145 4. Part number and a type number other than the one
C129 listed.
C155
C152 E1  417-290 1 MRF502 transistor Q101
E2  417-293 1 2N5770 transistor Q102
E3  417-205 1 2N3866 transistor Q103
E4 417-175 1 2N5294 transistor Q104
E5  442-21 1 MC1458 or NE5558V IC IC101
Cc132 E5  442-53 1 NE555VIC IC102
C137 E6  443-1 1 SN7400N IC IC103
C123 E6  443-7 3  SN7490N IC IC104
IC105
C108, C148, IC106
C148 E6  443-34 1 SN7492N IC IC107
C144, C147 E7 442-54 1 UA7805 IC IC1
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.
CONNECTOR — SOCKETS MISCELLANEOUS
F1  432-121 29 Small PCB pin (2 extra) H1  10-312 1 10 kQ control
F2  432-772 4 Large PCB pin H2  10-353 3 100 k12 control
F3  432-865 1 Connector housing
F4  432-866 3  Connector pin H3 75-159 1 Transistor spacer
F5  434-230 2 B-pin IC socket H4  75-704 1 Transistor insulator (packed
F6  434-298 5 14-pin IC socket between two pieces of
F7  432-790 1 Plastic sleeve cardboard.)
F8  432-73 1 Female terminal H5  434-146 2 Phono jack
HE  421-32 1 5-ampere, 3AG fuse
H7? 7524 1 Strain relief
HARDWARE H8  404-426 1 10 MHz crystal
G1 250-213 1 4-40 x 5/18" screw
G2 250-52 1 4-40 x 1/4" screw
- 1 rge 4-40 nut
T i PARTS FROM THE MAIN PACK
G5 2549 2  #4 lockwasher . )
G6 2503 5 632 nut 85-1879-7 1 Tr.ansmrrtar circuit board
G7  254-1 o #6 lockwasher J1 490-1 1 Alignment tool
G8 2591 2  #6 solder lug

CIRCUIT
R119

R125, R126,
R127

J101, J102
Fi

Y101
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STEP-BY-STEP ASSEMBLY

{ E! Position the transmitter circuit

hoard as shown. Then complete
the steps in the following Picto-
rials.

= Dl m[ﬁ

NOTE: There are 27 locations on this
circuit board where you will install
small PCB (printed circuit board)
pins. Sixteen of these locations are
marked with a letter; A, B, C, etc;
eight locations are marked TP101
through TP108 and three locations
aremarked IN, OUT, and GND. Insert
all of the pins from the lettered side
of the board. Then turn the board
over and solder the pins to the foil.

1/[11513][ small PCB pins (#432-
121) at the 27 locations shown
in this Pictorial. Be sure each
pin is straight and pressed in
until the stop ridge is against
the circuit board. Do not install
pinsat G, P, R, or V at this time.

TURN BOARD
STOP,!l-
RIDGE

OVER AND
SOLDER TO FOIL
COMPONENT
S1DE

( /1 Carefully solder PCB pins B, L,
and N to the foil on top of the
circuit board. Keep the solder
down toward the bottom part of
the pins as much as possible.
Connectors will be installed on
these pins later.

m F@ mgﬁﬁé

=
o N
Srehos = gf D(\jﬂﬁ 2
&= [ =" TP108 M
=S 1|21 10010
= KL ®
2%, Al 00
— WpTolo
’ — D00 t o
1 <O O+ + @’IOUT
o« GND

’ TP10?1 L TP102_ TP103_TP104 e

ODOUQUOUDDODCJQ !

[
O On @ Ot
00700

S,

PICTORIAL 5-1
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) Position the transmitter circuit
board as shown. Then perform
the steps in the following Picto-
rials.

(F ) R115:
orange).

10 k! (brown-black-

() R117: 4700 1 (vellow-violet-
red).

( J R114:
" orange),

10 k! (brown-black-

[I."'] R118: 120 k{} (brown-red-
" yellow).

(/) R116: 100 Q (brown-black-

brown).

() R121:
orange).

15 kO (brown-green-

(/) R122: 15 k@)

orange).

(brown-green-

m

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

(/) R123: 15 kQ (brown-green-
orange).

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

A

W

BANDED END

Detail 5-2A

CONTINUEST

(

] R112: 4700 Q (yellow-violet-
red).

(/) R124: 22 ki) (red-red-orange).

NOTE: When you install a diode, al-
ways match the band on the diode
with the band mark on the circuit
board. A DIODE WILL NOT WORK IF
INSTALLED BACKWARDS. See De-
tail 5-2A.

BANDED
END ; !

( / ZD101:1N716A diode (#56-57).

(/) D102: 1N2071 diode (#57-27).

[/4 R103: 100 0 (brown-black-
brown)

(/) Ri02: 15 kQ

orange).

(brown-green-

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

PICTORIAL 5-2

( J R113: 120 kO (brown-red-
yellow).

(.) R132: 100 k1 (brown-black-
vellow).

() R133: 100 k0 (brown-black-
yellow).

) R134: 470 k1 (vellow-violet-
vellow).

R135: 22 k() (red-red-orange).

R141: 180 0, 1/2-watt (brown-
gray-brown).

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

R101:
black).

33 ) (orange-orange-

R106: 82 Q (gray-red-black).

R105: 27 kf} (red-violet-orange).

R104:
black).

33 0

(orange-orange-

R109: 10 Q) (brown-black-black).

R108:
orange).

10 k0 (brown-black-

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




Page 75

=gt IEATHKTTS
START @

§ ) R128: 27 kf), 1/2-watt (red-
violet-orange).

§) R139: 51 Q, 1/2-watt (green-
brown-black).

() R129: 3300 0, 1/2-watt
(orange-orange-red).

|/--l R131: 100 0 (brown-black-
brown).

{ /] Prepare a 2-3/8" gray stranded
- wire.

(7] 2-3/8" gray stranded wire.

y’f—FBIDZ: Ferrite bead. Use a 1"
length of bare wire.

(-] C108: 1 pF phenolic (brown-
black-white-silver).

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

{ ] Cutan 8" length of magnet wire
and scrape 3/8" of insulation
from each wire end. Then apply
a small amount of solder to the
bare wire ends,

Use the SHORTER end of the
alignment tool and wind the 8"
length of magnet wire into a
closewound 14-turn coil. Do not
wind the solder-covered lead
ends.

ALIGNMENT

TOOL 14 TURNS

SEELIPOATErrrrn,

END

1I||'d.

(@WE—=

SHORTER

() Form the two coil leads so they
point straight down as shown.

LEADS

(/) L109: Mount the coil. Leave
"~ 1/16" clearance between the
coil body and the circuit board.
Solder the leads to the foil and
cut off the excess lead lengths.

% 1
i/ T/
i el Mot TR i [P SN

Y 3/ 3 (INCHES) 2

PICTORIAL 5-3

[CONTINUE < .

() Ci146: 1 pF phenolic (brown-
black-white-silver).

C148: 1 pF phenolic (brown-
black-white-silver).

(1 R138: 680 2 (blue-gray-brown).

) R136: 680 (2 (blue-gray-brown).

~7) R137: 150 (1 (brown-green-
brown).

7 R111: 2200 Q (red-red-red).

(77 D101: 1N4149 diode (#56-56).
Be sure to position the band on
the diode as shown on the cir-
cuit board.

C123: .56 pF phenolic (green-
blue-gray-silver).

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

Og3— 0

/8
- RaRRE | T T T * T - T
5 1 (CMm) 2 3 4 ]
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NOTE: When you install ceramic
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION

| |

l[/,zT C127: 270 pF ceramic.

() C128: .01 uF ceramic.

(<) C137:.1 uF Mylar,

(/) C131: .01 uF ceramic.

() C133: .001 pF ceramic.

{ ) C134:.001 uF ceramic.

{ ) C135: .001 uF ceramic.

ERERERTTITE

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

I/'] C154: .1 uF ceramic.

\

C105: .01 uF ceramic.

¥

{ /) C106: .01 uF ceramic.

{ /) C103: 47 pF ceramic.

(/) C101: 6.8 pF ceramic.

(/) C102: 47 pF ceramic.

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

Lk

u%ﬂ%ﬂ%%

PICTORIAL 5-4

NOTE: When you install a tantalum
capacitor, always position the posi-
tive (+) or dot marked lead of the
capacitor in the positive (+) marked
hole.

POSITIVE

SIGN(+#) COLOR DOT
(/) C129: 10 uF tantalum.

(] C139: .68 uF tantalum.

() C132:.047 uF Mylar.

C141: .01 uF ceramic,

C142: .01 uF ceramic.

(C155: 25 uF electrolytic. Be sure
to install this capacitor with the
positive (+) marked lead toward
the positive (+) mark on the cir-
cuit board.

POSITIVE
(+) MARK

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

(/') €156: 270 pF ceramic.

( '1 C113: .001 uF ceramic,

C115: 10 pF ceramic.

(/) C104: .01 uF ceramic.

C109: 15 pF ceramic.

NS

,
-

C107: 15 pF ceramic.

N

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

s il |
.,
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) |0

( /) C147:2.7-20 pF trimmer. Solder
the lugs to the foil.

{ ) C144:2.7-20 pF trimmer. Solder
the lugs to the foil.

;/’} Y101: 10 MHz crystal (404-426).

{ /1 C136: .05 uF ceramic.

[~ ) C157: 270 pF ceramic.

) C153: .05 uF ceramic.

O

) C149: .1 uF ceramic.

[~7) C138: .01 uF ceramic.

{~] C143: 10 pF ceramic.

{/’i (C151: .05 uF ceramic.

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

/
(¥ ) C112: .01 pF ceramic.

(/) C145: .68 uF tantalum. Be sure

*  to position the positive (+) or
dot marked lead toward the
positive (+) mark on the circuit
board.

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

[‘/]" C117: .01 uF ceramic.

[~ C118: .001 uF ceramic.

(] C119: 6.8 pF ceramic.

m C111: .001 uF ceramic.

( /Cllél: 3.3 pF ceramic.

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

i v]
DQ\)@ =
NI %
L
==
W4 a» N @I

PICTORIAL 5-5

(7] C126: .01 uF ceramic.

() C124: .001 uF ceramic.

(/) C116: 270 pF ceramic.

[,-']' C121: 4.7 pF ceramic.

!/'1/(3125: 56 pF ceramic.

(/) C122: 39 pF ceramic.

() Solder the leads to the foil and
cut off the excess lead lengths.
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NOTE: To avoid possible damage to
the transistor in the following steps,
DO NOT bend or spread the broad
portion of the leads. To fit the transis-
tor to the circuit board you must bend
and spread ONLY the narrow portion
of the leads.

(/) Qi04: Install a 2N5294 transis-
" tor (#417-175) as follows:

1. Hold the wide part of the
transistor leads with
long-nose pliers to pre-
vent any bending where
the leads enter the transis-
tor body. Then bend the
narrow part of the leads
straight down as shown.

2. Mount the transistor with
4-40 x 1/4" hardware and
a transistor insulator as
shown. Place the in-
sulator between the tran-
sistor and the circuit
board. Do not let the tran-
sistor twist when you
tighten the hardware.

3, Turn the circuit board
over, solder the leads to
the foil, and cut off the ex-
cess lead lengths.

LARGE LONG-NOSE
4-40 NUT PLIERS

S 4
JDLOCKWASHER
v a

i BEND
LEADS
) STRAIGHT

DOWN

FLAT
TRANSISTOR!
INSULATOR j-3/16"

{-\-\ ;
= |
e

é 4-40 x 1/4"
o SCREW

+

0

00oBo0onn0ck |

£ S5k o TF
o 0l

NN
\

7

.
0

] — HEATI—IKI’I‘9

e —

CONTINUE & .

(/) R127: 100 k) control. Position

" the screw end as shown; then
mount the control on the circuit
board. Press the control firmly
against the circuit board. Solder
the lugs tothe foil and cut off the
excess lug lengths.

SCREW
END

R126: 100 k) control. Solder the
lugs to the foil and cut off the
excess lug lengths.

R125: 100 k{2 control. Solder the
lugs to the foil and cut off the
excess lug lengths.

NOTE: The ferrite bead that you will
install on a transistor lead in the next
step may touch other leads on the
transistor. This will not affect the op-
eration of the transistor.

PICTORIAL 5-6

(/) Q101/FB101: Refer to the illu-
stration below and slide a 1.07
wH ferrite bead onto the base (B)
lead of an MRF502 transistor
(#417-290). Then line up the tab
on the transistor with the out-
line of the tab on the circuit
board and insert the leads into
their corresponding holes in
your circuit board. Solder the
leads to the foil and cut off the
excess lead lengths.

TAB
FERRITE

CAS
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NOTE: The IC sockets that you will
install in the next two steps may be
installed either way in the circuit
board.

[ ) 8-pin IC socket at IC101. Solder
the pins to the foil.

[ ) B-pin IC socket at IC102. Solder
“  the pins to the foil.

R119: 10 k2 control. Push the
control down firmly against the
circuit board. Then solder the
lugs to the foil.

-—

.

Q102: 2N5770 transistor
(#417-293). First bend the
center lead toward the flat side
of the transistor. Then line up
the flat on the transistor with
the outline of the flat on the cir-
cuit board and insert the leads
into their corresponding holes.
Solder the leads to the foil and
cut off the excess lead lengths.

CENTER
LEAD
FORWARD

PICTORIAL 5-7

CONTINUE

NOTE: The pin 1 end of inline inte-
grated circuits may be marked in a
number of ways; with a notch,
triangle, dot, the numeral 1, etc.

SMALL
INDENTATION NOTEN  poy
PIN 1 PIN 1 PIN 1

e

Be sure you install each IC so its pin 1
end is toward the index mark on the
circuit board.

Before you apply downward pres-
sure to an IC, make sure each pin is
centered in its proper socket hole.
HandleIC's with care as their pins are
very easily bent.

SOCKET e

[#) IC101: MC1458 integrated cir-
cuit (#442-21).

[ ) IC102: NE555 integrated circuit
(#442-53).
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( 14-pin IC socket at IC105. Sol-
der the pins to the foil.

[/ IC105: SN7490N integrated cir-
cuit (#443-7). Be sure to match
the pin 1 end of the IC with the
index mark on the circuit board.

[_/{ 14-pin IC socket at IC104. Sol-
der the pins to the foil.

1C104: SN7490N integrated cir-
cuit (#443-7).

l/1

( /1 Large PCB pin at P. Solder the
pin to the foil.

(/f Large PCB pin at V. Solder the
pin to the foil.

{/i Large PCB pin at R. Solder the
pin to the foil.

—

( /1 Q103: 2N3866 transistor

7/ (#417-205). First place a trans-
istor spacer on the leads. Then
line up the tab on the transistor
with the outline of the tab on the
circuit board and insert the
leads into their corresponding
holes in the circuit board. Push
the transistor and spacer down
firmly against the circuit board.
Then solder the leads to the foil
and cut off the excess lead
lengths.

+

;?om T

PICTORIAL 5-8

CONTINU E O I

( .] 14-pin IC socket at IC106. Sol-
der the pins to the foil.

{* ) IC106: SN7490N integrated cir-
cuit (#443-7).

14-pin IC socket at 1C107. Sol-
der the pins to the foil.

V!

[;r ) IC107: SN7492N integrated cir-
: cuit [#443-34).

NOTE: Be sure to install the next soc-
ket in the holes closest to 1C107.

=
[/] 14-pin IC socket at IC103. Solder
the pins to the foil.

l/ IC103: SN7400N integrated cir-
cuit (#443-1).

(/] Large PCB pin at G. Solder the
pin to the foil.

1/{ 1.108: .16 mH choke [#45-85).

( /) C152: 1200 uF electrolytic. Be
sure to position the positive (+)
marked lead toward the positive
(+) mark on the circuit board.

/) Solder the leads to the foil and
cut off the excess lead lengths.
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NOTE THE CHANGED POSITION
OF THE CIRCUIT BOARD.

NOTE: When you install each of the
following coils, be sure to position
the notch in the coil base over the
outline of the notch on the circuit
board. Install the coil; then solder the
pins to the foil and cut off the excess
pin lengths,

NOTCH

)"".] L106: .104 uH coil (yellow,
#40-1632).

{:/i L103: .25 uH coil (red, #40-
1631).

( /) L102: 975 uH coil (clear, #40-
1630).

PICTORIAL 5-9

( )J102: Phono jack. Solder the
lugs to the foil.

(_JL107: .07 uH coil (blue, #40-
< 1633).

/1 L105: .104 pH coil (yellow,

#40-1632).

+

(/) L104: 25 uH coil (red, #40-
1631).

' (¥7101: Phono jack. Solder the
lugs to the foil.
{ { /) L101: .975 uH coil (clear, #40-
< 1630).
74
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) Cut 3" lengths (one each) of

£1)
“  small red, brown, and yellow
stranded wire.

(CONTINUE O .

Connect the wires of the connector
assembly as follows. Solder each
wire into the top of the pin as you
connect it.

( ) Remove 1/8" of insulation from

ok dend Ut of tnsaistion § CONNECTOR
rom the other end of each wire. ASSEMBLY

{ ) Twist together the strands and
apply a small amount of solder
to the wire ends to hold the
strands together.

(A Yellow to OUT.

( ¥ Brown to GND.

() Refer to the following drawing
and install a connector pin
(#432-866) on the 1/8” end of @

4

() Red to IN.

CIRCUIT BOARD CHECKOUT

each wire as shown.
—{1 /3’ |-—
—

CONNECTOR CRIMP

PIN F(::/-"JD SOLDER

Carefully inspect the foil side of the
circuit board for the following most
commonly made errors.

() Unsoldered connections at

_D_ ] leads that have foil.

C () “Cold" solder connections.

[ ) Solder bridges between foil pat-

R

O
O+
+ D
o 2
&>

NOTE: When you perform the fal- terns.
lowing step, be sure to position the

connector housing and connector g Sl () Protruding leads which could

pins as shown before you insert the s — O /-\ touch together.
B e \Q Refer to the illustrations where the

wire until the pin snaps into place.

0000 000

parts were installed as you make the
following visual checks.

O ==Fr
(/) Refer to the following drawing S,
and insert the connector pin on m O = SRR

the red wire into hole 1 of the

connector housing.

CONNECTOR ( ) Integrated circuits for the

|

installation.

P <
<
C () Transistors for proper type and

HOUSING proper type and installation.
YEL () Electrolytic capacitors for the
0 BRN PICTORIAL 5-10 i correct position of the positive
Y‘L‘“‘ RED (+) mark.
HOLE !
CONNECTOR () Diodes for the correct type and
PIN ON position of the banded end.
RED WIRE

In a like manner, insert the
brown and yellow wires into the
indicated holes in the connector

housing.
O % % % 1 NCHES 2 3 4 5 6 7
| 1@ a3/8 | s/8 7/8 | | |
Aifhdlle: | N Il i Iy T .r| 1[Ll " "
O -] cMm 2 a 4 5 & T a 9 10 1 12 13 14 15 16 T




Page 83

== AaTHEITS

INSTALLATION

Qe-32nuT

G!Dﬁi: LOCKWASHER
=

TRANSMITTER
CIRCUIT BOARDY

éﬁ#os
!

SO

Detail 5-11A

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

() RefertoDetail 5-11A and mount the transmitter
circuit board on the chassis. Use twao #6
lockwashers and a 6-32 nut on each stud or
screw at AC, AF, AJ, and AK. Use one #6
lockwasher, a #6 solder lug, and a 6-32 nut at
AA. Position the solder lug as shown in the
Pictorial. Make sure all of the harness wires are
above the circuit beard.
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( ) Refer to the inset drawing on the Pictorial and 4
cut open the silicone grease pod.

( ) Place a small amount of silicone grease on the
metal side of UA7805 integrated circuit
(#442-54). Save the remaining silicone grease
for use later. INSIDE

Vf IC1: Refer to Detail 5-11B and mount the CHA2F5|5 UATEO0S

UA7805 integrated circuit (#442-54) at IC1
with a 4-40 X 5/16" screw, a #4 lockwasher, and
a small 4-40 nut. Be sure to mount the inte-
grated circuit with the metal side toward the
chassis. Then position the integrated circuit as
shown. )

Connect the wires coming from BO 4 of the wire

harness to the transmitter circuit board as follows: )
(') White-black wire to pin F. (/)
( ) White-brown wire to pin C. m

(/) White-red wire to pin D.
( ) White-orange wire to pin E.
(/) Green cable inner lead to pin A.

(/) Green cable shield lead to pin B. ( /ﬁ

Connect the wires coming from BO 2 of the wire (/)
harness to the transmitter circuit board as follows: /

/} White-black wire to pin J. ( /

E,
(/) Slide two ferrite beads over the end of the red
£ wire. Then connect the end of the wire to pin
OUT. Wrap the end of the wire around the top of
the pin and solder the connection. (/)

(/) Orange cable inner lead to pin M.

( /) Orange cable shield lead to pin N.

Connect the wires coming from BO 1 of the wire L
harness to the transmitter circuit board as follows: [ /-}
[ ]. Any of the three white-orange wires to pin U. !
(/) Either remaining white-orange wire to pin T.

(') Remaining white-orange wire to pin W. )

() Red wire to pin P.
() Either orange wire to pin R.

() Other orange wire to pin V.

= SCREW

-40 x 5/16"

INTEGRATED #4 LOCKWASHER
CIRCUIT eh\
@MALL 4-40 NUT

Detail 5-11B
Red cable inner lead to pin K.
Red cable shield lead to pin L.
White-brown wire to pin H.

Plug the cable coming from the VCO assembly
into jack J101,

Connect the IC connector to integrated circuit
IC1 as shown in the inset drawing. Make sure
the yellow wire in the connector is positioned
as shown.

Locate the fuseholder assembly.

Open the fuseholder by twisting the two halves
in opposite directions.

Cut the fuseholder assembly wire 7" from each
end. Remove and discard the longer fuse spring
if two are supplied. Also discard the long red
wire that you cut out.

Remove the two 7" wires from the fuseholder
housing halves. Set the two plastic pieces and
the spring aside temporarily.

Cut two 1" pieces of medium (heat-shrinkable)
sleeving.

Push a 1” piece of sleeving onto one of the red
fuseholder wires. Push it all the way down the
wire and onto the brass ferrule as shown in Part
A of Detail 5-11C.

With a suitable source of heat, shrink the sleev-
ing onto the wire and brass ferrule.

Push this prepared wire through one of the
fuseholder halves and pull it all the way until
the sleeving emerges from the wire hole. Set
this fuseholder half aside temporarily.
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PUSH PUSH
SLEEVING SLEEVING
| TO HERE TO HERE

5|4-——1"—-- I-d-—l——-b‘

BRASS
FERRULE

BRASS
FERRULE

FUSEHOLDER
HALF

_I'F,- s Z -( T;-E

FUSEHOLDER
HALF

{ -1 RefertoPart B of Detail 5-11C and place another

i 1" piece of médium (heal-shrinkable) sleeving
onto theremaining 7" fuseholder wire. Slide the
sleeving down until it just touches the brass
ferrule.

() Shrink this sleeving just a little; then push it
against the brass ferrule again. Finish shrinking
the sleeving onto the wire.

() Place the fuseholder spring onto the end of the

' wire; then pull the wire through the remaining
half of the fuseholder until the sleeving
emerges from the wire hole.

L7 = Prepare the free end of each fuseholder assem-
bly wire.

(#) Install a 5-ampere, 3AG fuse and twist the two
fuseholder halves together.

( Cut a 2" length of large sleeving. Then slide this
length of sleeving over either fuseholder as-
sembly wire and against the assembly.

% Refer to Detail 5-11D and solder a female con-
nector to the end of the fuseholder wire that has
the sleeving. Then push a plastic sleeve onto
the connector. Be sure to position the raised
areas on the sleeve as shown.

( /{ Route the fuseholder assembly wire (that has
the connector) through hole AY in the chassis
and push it onto pin G on the transmitter circuit

£=

SPRING

Detail 5-11C

(-] Prepare a 16" large black stranded wire.

() Refer to Detail 5-11E (Illustration Booklet, Page
10) and install a #6 solder lug on one end of this
16" wire. Use the outside hole in the solder lug,
and solder the wire to the lug. Do not block the
inner hole with solder. It will be used later.

(/) Route the other end of this wire through hole
' AY and through the large sleeving on the red
fuseholder wire.

(A Slide the sleeving along the wires toward the
chassis until the distance between the chassis
and the indicated end of the sleeving is 1". Be
sure the solder lug on the black wire will reach
hole DA.

NOTE: The large sleeving on the black wire and red
fuseholder assembly wire is heat shrinkable, the same
type as the medium sleeving you installed on PCB
connectors earlier. In the next step, use the procedure
you used with the medium sleeving on the PCB con-
nectors.

(/) Using amatch or lighter, shrink the large sleev-
ing around the black wire and red fuseholder
assembly wire.

board.
O % % % (INCHES) 2 3 4 5 6
Jisvmiemacyspb i b gt 29005 o Tl a0 e iiantie R g | i | i) Dok | 1 | 1 | !
preenn T T 1 Y 2 T 1 ? | 4 I ’ I 3 L2 T (] T | T 1 I 1
0 5 1 {Cm) 2 a 4 L] & 7 8 10 1" 12 13 14 15 18 17
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@ SQUEEZE THE TWO
SEGMENTS TOGETHER.

PLACE THE SLEEVING
IN THE SLOT,

a SLEEVING

INSERT THE REAR
©HALF INTO THE HOLE.

Detail 5-11F

( /) RefertoDetail 5-11F and install a strain relief on
the sleeved red and black wires at hole AY.

NOTE: The blue and white label shows the Model
Number and Production Series Number of your kit.
Refer to these numbers in any communications with
the Heath Company about your kit. This assures you
that you will receive the most complete and up-to-
date information in return.

(/) Carefully peel the backing paper from the blue
and white label. Then press the label onto the
bottom of the chassis in the location shown.

Refer to Pictorial 5-12 for the following steps.

() RefertoDetail 5-12A and cut off the “ears” from
the female connector housing.

() Ifthered fuseholder wireis not the same length
as the large black stranded wire, cut the longer
wire so the lengths are the same.

( /) Install large male connectors on the free ends of
" the red fuseholder assembly wire and the large
black stranded wire as shown in the Pictorial.

( ] Position the female connector housing as

' shown and push the male connector on the end
of the red fuseholder wire into hole 3 of the
housing until the connector locks in place.

( 1 In the same way, push the male connector on
the end of the large black wire into hole 1 of the
housing.

NOTE: An extractor tool is furnished (see Detail
5-12B) so you can remove a pin from one of the con-
nector housings, should it become necessary. To use
the tool, push it very firmly over the end of the pin, as
shown, until it compresses the expanded ears of the
pin. When this occurs, the wire with its pin can be
pulled from the other end of the housing.

Set the chassis aside until it is called for in a step.
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BEND OVER

AND
SOLDER
“:lRE\-\’::'%ﬁé\/ DO NOT

EXTRACTOR 4
TOOL \ /

&: FEMALE
CONNECTOR
/ HOUSING

Detail 5-12B
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POWER AMPLIFIER CIRCUIT BOARD

PARTS LIST

( ) Refer to the Pack Index Sheet and locate Pack
#5.

() Unpack these parts and check each part against
the following list. The key numbers correspond
to the numbers on the “Power Amplifier Circuit
Board Parts Pictorial” (Illustration Booklet,

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 price
information, refer to the separate ‘“‘Heath Parts Price
List.”

Page 11).
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS, 1/4-Watt Capacitors (cont’d.)
NOTE: The following resistors have a tolerance of 5%. 5% is Electrolytic
indicated by a gold fourth band.
B2 25220 1 10 uF (tantalum) C307
A1l 6-100-12 1 10 Q (brown-black-black) R301
Al 6-104-12 1 100 kf} (brown-black- R302
yellow) Other
B3 20-130 1 12 pF mica C325
CAPACITORS B4 283 1 .56 pF phenolic (green- c315
blue-gray-silver)
Ceramic B5S 31-54 1 4-40 pF trimmer C302
B5 3152 4  8-60 pF trimmer C301, C303,
B1 21-169 2 6pF C311, C313 C305, C308
B1 213 1 10pF c312
B1 219 1 100 pF C309
B1 21-11 1 150 pF C306 DIODE — TRANSISTORS
B1 21-17 9 270 pF C314, C316
C317, C318, C1 56-56 1 1N4149 diode D301
C319, C321 C2 417-804 1 2N6080 or CTC B3-12 Q301
C322, C323, transistor
C324 C2 417-803 1 2N6081 or CTC B12-12 Q302
Bl  21-154 1 .0051 uF (5100 pF) C304 transistor
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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 MISCELLANEOUS
Hardware packets are marked to show the size of the E1 4538 2 295 uH choke RFC301,
nardware they contain (HDW#4, HDW #6, etc.). You may RFC302
nave to open more than one packet in this pack to locate all of F2  60-80 1  Slide switch SW301
the hardware of any one (#6, for example) size. Fa  69-72 1 Relay K301
F4  475-10 16 1.07 uH ferrite bead FB301—FB316
#4 Hardware F5 2042275 2  Angle bracket
. F6  431-40 1 Terminal strip

D1 250-321 3 4-40 x 1/8" screw F7  475-17 1'% Torcidkl sore
D2 250-163 3 4-40 = 5/18" 490-168 1 1/4" x 5/16" end wrench

self-tapping screw
#6 Hardware
D3 250-56 B  6-32 x 1/4" screw
D4  250-587 2 6<32 x 5/16" screw
QR SRS OO NE Dk N PARTS FROM THE MAIN PACK

self-tapping screw
D6 250-1157 10 6-32 x 1/4" stud 85-1661-2 1 Power amplifier
D7 2523 8 6-32 nut cirouit board
2o 125 :g iocKuaNF : 2031466 1 Rear panel
& A PHehOn 205-1425-1 1 Panel plate
D10 25941 2  #6 solder lug
#8 Hardware
D11 2524 2 8-32 nut
D12 252-181 2 B8-32 shoulder nut
CONNECTORS
£1 4324120 4 PCB connector
2 432121 1 Small PCB pin
E3 432855 9 Female connector
£4  432-184 1 9-pin receptacle P301
£S5 434-174 1 Dual phono socket J301/J302
£6 4384 2 Phono plug
E7 43846 1 Phono plug, 3/8" tip
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STEP-BY-STEP ASSEMBLY

NOTES:

1. To avoid confusion when you
mount and solder parts, each
identification drawing indi-
cates when the component
(printed) side or foil side of the
circuit board is shown.

2. Most of the holes in this circuit
board are “plated through”
from one side to the other. Be
careful. Do not allow solder to
run into any hole other than the
intended hole.

COMPONENT SIDE

D

(,/], Position the power amplifier

circuit board component
(printed) side up with the notch
to the left.

( A Bend the terminals of the five
mica trimmer capacitors out as
shown. Then cut through the
center of each terminal lug to
shorten the terminal.

BEND /ﬂ CUT OFF

OVER

TERMINAL LUG

NOTES: In the following steps, as
you install each trimmer capacitor,
solder its terminals to the foil side of
the circuit board as follows:

1. Apply a very thin coating of
solder to the foil areas where the
terminals will be soldered (on
the foil side of the circuit board).

2.  Solder each terminal to the foil.
Hold the terminal down against
the circuit board with the blade
of a screwdriver until the solder
cools.

CAUTION: In the Pictorial, the upper
plate of each trimmer capacitor is
shaded. It is very important that each
upper plate be positioned as shown.

( ) C302:4-40 pF trimmer (#31-54).

CIRCUIT COMPONENT
BOARD SIDE

SIDE

SOLDERED
TERMINALS

Wy °

PICTORIAL 6-1

NOTE: When you install a diode,
position its banded end as shown in
the Pictorial. A circuit will not oper-
ate properly if the diode is installed
backward.

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

/ S/ 4;”/ ,._.’/’
//

\ ==
T

( ] D301: 1N4149 diode (#56-56).
: Do not solder the leads yet.

(C308: 8-60 pF trimmer (#31-52).
Also solder the leads of diode
D301 and cut off the excess lead
lengths.

[ ] C303:8-60 pF trimmer (#31-52).

{ ] C305: 8-60 pF trimmer (#31-
4 52).

() C301: 8-60 pF trimmer (#31-
52).

{ ) Check again and make sure that
each trimmer upper plate is
positioned as shown.
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() Cut two 5" lengths of magnet
wire and scrape 3/8" of insula-
tion from each wire end. Then
apply a small amount of solder
to the bare wire ends,

Use the SHORTER end of the
alignment tool and wind one 5"
length of magnet wire into an
8-turn coil. Do not wind the
solder-covered lead ends.

8 TURNS

SHORTER
END

ALIGNMENT

GRIP

1/4"

COMPONENT SIDE

(/) Form the two coil leads so they
point straight down as shown.

Fore

LEADS

It is very important that you
have exactly eight turns on the
coil you just prepared. Count
the number of turns across the
top of the coil.

L305: Mount the coil. Leave
1/16" clearance between the coil
body and the circuit board. Sol-
der the leads to the foil and cut
off the excess lead lengths.

Wind another identical coil
from the other 5" length of mag-
net wire,

L304: Mount the coil. Leave
1/16" clearance between the coil
body and the circuit board. Sol-
der the leads to the foil and cut
off the excess lead lengths.

)

Wy °

(-] C315: .56 pF (green-blue-gray-
silver) phenolic capacitor.

{1 R302: 100 kQ (brown-black-
yellow).

() Turn the circuit board over, sol-
der the leads to the foil, and cut
off the excess lead lengths.

o Yea£ Y 3 1 (INCHES) 3 4 5 6
8 | 5/ 78 | |
VRl T i ) O T CR T o) R -} ey ] )
EEEERE 1 T 1 bl u) I L 1 1 1 | T | 5 |
0o 5 (cmy 2 3 4 & 7 8 -1 10 11 13 14 15 16 17
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NOTE: As you install ceramic
capacitors, bend each one over to-
ward the circuit board (or adjacent
capacitor) as far as possible, because
space will be limited when this cir-
cuit board is installed.

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

INSULATION

INSULATION

( /’]J C321: 270 pF ceramic.

~ COMPONENT SIDE

( ,,1'(3315: 270 pF ceramic.

( /) C323: 270 pF ceramic.

( _f"] C319: 270 pF ceramic.

[

(C317: 270 pF ceramic.

C324: 270 pF ceramic.

SAFETY WARNING: Avoid eye in-
jury when you clip off excess lead
lengths. We suggest you wear glas-
ses, or at least clip the leads so the
ends will naot fly toward your eyes.

C318: 270 pF ceramic.

-

( A Turn the circuit board over, sol-
der the leads to the foil and cut
off the excess lead lengths.

5

E

—

PICTORIAL 6-3

€322:

270 pF ceramic.

9

C313:

6 pF ceramic.

C312: 10 pF ceramic,

C311: 6 pF ceramic.

( ) €C314: 270 pF ceramic.

l/’j Turn the circuit board over, sol-
der the leads to the foil, and cut
off the excess lead lengths.
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COMPONENT SIDE

sty B

NOTE: When you install a ferrite
bead in this Pictorial, use a 1" length
of bare wire. The bead may move on
the wire after it is installed.

=

C309: 100 pF ceramic. Bend the
FERRITE capacitor flat against the circuit
BEAD S RS Dm board and in the direction

~

(|

shown.

Use RF chokes (#45-38) and fer-
rite beads to prepare two induc-
tor assemblies as shown below.

b

FERRITE BEAD

/) FB307: Ferrite bead. -
] C306: 150 pF ceramic, b AN
] ° % P @
[ "'II (C307: 10 uF tantalum. Position
' the positive (+) or color dot + a@an
marked lead of the capacitorto- | A—" (') FB306/RFC302/FB305: Pre-

ward the positive (+) marked pared inductor assembly.
hole.

( ) FB302/RFC301/FB301: Pre-
pared inductor assembly.

( /f FB304: Ferrite bead.

[/.-”l/ Turn the circuit board over.

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

( /1 FB303: Ferrite bead.

/

() T304: .0051 uF (5100) ceramic.

1/1' R301: 10 Q (brown-black-black).

(") Bend capacitors C306, C307,
and C304 flat against the circuit
board and in the direction
shown.

{ ) Turn the circuit board over, sol-
der the leads to the foil, and cut
off the excess lead lengths.

PICTORIAL 6-4

(o] Y% 1% 3 1 (INCHES) 2 3 4 5 (=] T
[ 1o 38 8,78 | & | | s e e, e S, U W, P I =R ] T O R e 1_.1_1
!
(o]
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FOIL SIDE

V-NOTCHES

NOTE THE CHANGED POSITION

OF THE CIRCUIT BOARD.

In the following numbered steps you
will install the 9-pin receptacle hous-
ing on the foil side of the circuit
board.

() 1. Locate the strip of nine
4 female connectors (#432-
855) and cut the connectors
from the strip. Then cut off
the two indicated tabs as

shown below.
FEMALE

CONNECTOR
CUT OFF e

EVEN WITH : =
SHORTER Ll
TABS
( 2. Install a 1" bare wire into a
female connector as shown.

SOLDER

BEND OVER

{ ) 3. Push the connector into the
indicated end of the 9-pin re-
ceptacle housing. Be sure the
V-notched end of the hous-
ing is positioned as shown.

CONTINUES

¢ ) 4. As before, install eight 1"
bare wires into eight female
connectors.

(/) 5. As before, push these con-
nectors into the receptacle
housing.

( /) 6. FB308 through FB316: Place
a1.07 uH ferrite bead on each
of the nine leads extending
from the receptacle housing.
Be sure each bead is against
the housing.

Insert the receptacle housing
leads into their respective
holes from the FOIL SIDE of
the circuit board and install
the receptacle housing and
beads. Be sure the V-notched
side is positioned as shown.
Disregard any numbers
stamped in the housing or
printed on the circuit board.
Also be sure the receptacle
housing and beads are
pushed tightly against the
circuit board. Then solder
the leads to the foil and cut
off the excess lead lengths.

() T

V-NOTCH
PUSH IN UNTIL ( /) Connector pin in hole C. Mount
TABS SNAP IN “  and solder the pin on the foil
PLACE side of the circuit board. Avoid
getting solder on the top of the
pin.
- FOIL SIDE OF
P CIRCUIT BOARD
g
=\ . STOP
TA
: (. —"RIDCE <o peR
PICTORIAL 6-5
0 % 4 3/ 1 (INCHES) 2 3 4 5 ] 7
| tfm 3/8 | /8 /8 T = 1 poumy |l [N .Tl T s | L ]I I ‘r|r L | . Lr_!
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COMPONENT SIDE

#3 BROKEN OFF

\

START @

NOTE THE CHANGED POSITION
OF THE CIRCUIT BOARD

L/{Relay lugs are numbered on the
relay body and are also iden-
tified in the drawing totheright.
Bend lug 3 back and forth with
long-nose pliers until it breaks
off where it enters the relay
body.

3 ‘Insert the relay into its mount-
“ " ing holes from the FOIL SIDE of
the circuit board.

—y

NOTE: When you solder relay lugs to
the foil, in the following steps, be
sure to apply solder all the way
around the lug when possible.

APPLY SOLDER ALL
THE WAY AROUND
_ THE LUG.

( ‘/} Make sure the relay body is tight
against the circuit board. Then
solder lugs 1 and 14 to the foil.

{ ') Check to make sure the relay
body is still tight against the
board. If not, melt the soldered
terminals and correct the posi-
tion of the relay.

(" ) Solder the remaining relay lugs
to the foil.

PICTORIAL 6-6

OXORO
6X0J0X0
@00 @

O @ O

\

STUD

RELAY LUGS
(BOTTOM VIEW)
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FOIL SIDE

NOTE THE CHANGED POSITION
OF THE CIRCUIT BOARD.

The power transistors used on this
circuit board are similar in appear-
ance, but one has a power rating four
times the other. It is therefore very
important that you properly identify
them before you install them. Tran-
sistors with broad leads are illu-
strated, but transistors with narrow
leads may be furnished. There is no
difference in ratings. The collector
lead is always identified by a clipped
corner bn the broad leads or by an
angle cut across an entire narrow
lead. -

THE ==
CLIPPED— %
CORNMNER

0 N
AREA

The transistor leads must be well
soldered to the circuit board. A good
electrical connection can be assured
if you first apply a layer of solder to
the lead contact areas of the circuit
board foil. Once the transistors have
been installed, they can be easily
damaged by blows or severe jolts to
the studs. Handle them with care.

{ ) Use your fingers to turn an 8-32

“  nut as far as possible onto the
stud of each transistor. Do not
use the 8-32 shoulder nuts.

PICTORIAL 6-7

CONTINUE < HEN

Straighten bent or twisted transistor
leads. Then proceed as follows to in-
stall a transistor:

From the foil side of the circuit board,
push the transistor threaded stud
into the mounting hole until the
shoulder at the base of the stud enters
the hole and the leads are flat against
the foil side of the circuit board. Posi-
tion the collector lead as shown, and
solder each lead to the foil. Make sure
the entire surface of the lead is sol-
dered and is flat against the foil.

FOIL SIDE
OF
CIRCUIT  LEADS

N

SHDUL[}}Vg TS~8-32 NUT
STUD

() Q302: 2N6081 or CTC B12-12
transistor (#417-803).

[/. 1 Q301: 2N6080 or CTC B3-12
" transistor (#417-804).

%At the B (base) lead of these
transistors, be sure the wires
coming from ferrite bead FB304
and resistor R301 on the other
side of the circuit board remain
properly soldered.
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START @

COMPONENT SIDE

=

2
IR

NOTE THE CHANGED POSITION
OF THE CIRCUIT BOARD.

(/) Cuta1s" length of shielded ca-
ble. Prepare both ends as fol-
lows:

—-l 1/2"
ﬂ g =
1!4"—-| E\rwmgn

SHIELD
s I Remove 1/2" of the outer insula-
tion.
2. Use a pointed object and comb

out the braided shield wires.

3. Twist the shield wires into a
small, tight point.

4, Remove 1/4" of insulation from
the inner lead.

. Melt a small amount of solder
on the twisted shield and on the
inner lead.

00

T Ot

0 W &

:

j\l—__f‘(j

CONTINUE < B

{ ) Install PCB connectors on one
end of the cable as follow:
CRIMP CABLE ENDS
IN CONNECTOR.

THEN SOLDER

> i

ljfﬂj
SOLDER

P
GE HERE ONLY

CONNECTORS

p & Place the end of the shield lead
in a PCB connector. Then crimp
the connector around the lead.

2. Clip the small alligator clip onto
the connector, it will help keep
the connector from twisting
while soldering.

3. Carefully solder the lead to the
connector. CAUTION: Do not
allow the solder to flow into the
open end of the connector.

4, Similarly install a PCB connec-
tor on the inner lead.

5. Save the alligator clip for use
later.
6. Cut two 5/8" lengths of medium

(heat shrinkable) sleeving.

7" Install the sleeving on the PCB
connectors as you did before.

{ -) From the FOIL SIDE of the cir-

: cuit board, insert the inner lead
of the 15" length of shielded
cable into hole A. Solder this
connection on the COMPO-
NENT SIDE of the circuit board.
The shield lead will be con-
nected later.

( )-Cut off any excess lead lengths
at the shielded cable connec-

tions.
PICTORIAL 6-8
O g ae q2 3 (INCHES) = 3 4 5 6 7
l 1/8, 3/8 | 88, 7/8 |
R el B = l[ : Ly | 1 I| RN | S I l L. 1u“'r |T ol T| L lAILIJ
o P (cmy 2 3 a 5 a 7 8 -] 10 13 4 15 16 17
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END A PREPARE EACH END AS SHOWN END B

-3 /4" 1/2"
- 35 f‘- 1/4'

SHIELD LEAD

Detail 6-9A

COMPONENT SIDE

0 Mgy | .

( ] Cuta4”length of shielded cable.
/  Prepare the ends of this cable as
shown in Detail 6-9A. Use the
same procedure as before.

( ) From the FOIL SIDE of the cir- O:X) M
cuit board, insert the inner lead
at end A of the 4" length of OE:]
shileded cable into hole D, and IRCUIT BOARD CHECKOUT

insert the shield lead into hole \ : ©| O D
E. Solder both leads to the FOIL oy i i vy
— JAREFULLY INSPECT THE CIR-
SIDE of the circuit board. The D {: : b ,
other end of this cable will be CUIT BOARD FOR THE FOLLOW-
RN ING CONDITIONS.
{ ) Cut off any excess lead lengths —1 H H l— ( ) Unsoldered connections.
at the shielded cable connec- 4
tions. ( ) “Cold" solder connections.
: [ ) Solder bridges between foil pat-
terns.
( ) Protruding leads. No wire leads
should be longer than 1/8".
l’/'] Transistors for the proper type
and installation.
() Tantalum capacitor for the cor-
“ rect position of the positive (+)
lead.
{ ) Diode for the correct position of
the banded end.
PICTORIAL 69 NOTE: Save the remaining length of
shielded cable for use later.
0 Yo Y 34 1 INCHES 2 3 4 5 =] T
||l_asja.lai5|-alv_;-glLll|JJ l..l J'rl TI' | I v.T |‘.]1 .l,‘l- |] i ‘Il' II.J.llL‘J
(5'-'—“; ”J |C‘M'- L Ia L .3 ; 2 8 lg ‘.E 11 12 13 14 15 1% 17
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Refer to Pictorial 6-10 (Illustration Booklet, Page 11)
for the following steps.

()

Refer to Detail 6-10A and prepare a toroidal

transformer as follows:

P

:'_):“.,

‘Cut two 4” lengths of magnet wire.

Insert one end of each wire through the to-
roidal core. Keep the two wires parallel and
wind three complete turns around the core
as shown. NOTE: Be sure the two wires do
not cross.

Look carefully at the windings through the
core to make sure they are not crossed. Then
locate the two wires that are closest together
(labeled B and C on the Detail). Cut these
wires to 1/2” and use a knife blade to scrape
1/4" of insulation from each wire end. Then
twist these wires together.

Cut either remaining wire to 1/2" and the
other to 3/4”. Then scrape 1/4” of insulation
from each wire end.

TWIST TOGETHER
AND SOLDER

Detail 6-10A

Detail 6-10B

() Referto Detail 6-10B and cut off and discard the
indicated lug from the terminal strip.

(/1 Refer to Detail 6-10C and mount the toroidal
transformer to the terminal strip as follows:

1. Insert the twisted wires into the eyelet of lug
3 of the terminal strip (NS).

2. Insert the shortest remaining lead into the
eyelet of lug 2 of the terminal strip (NS).

3. Insert the remaining lead into the eyelet of
lug 1 of the terminal strip (NS).

4. Position the transformer against the termi-
nal strip as shown in the Pictorial and solder
the wires to the eyelets. Cut off any excess
wire ends.

1 SHORTEST WIRE
2
EYELET

TRANSFORMER

TWISTED
WIRES

TOROIDAL

Detail 6-10C
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/4" |
3fa"|- 14—

END A oorpoape eACH enD As sHown END B

SHIELD
LEAD

[/)

)

(A

Detail 6-10D

Cut a 2-1/2" length of shielded cable. Prepare
the ends of this cable as shown in Detail 6-10D.
Use the same procedure as before. NOTE: Be
sure to remove 1" of outer insulation from one
end as shown.

Refer to Detail 6-10E and install a phono plug
on end B of the shielded cable prepared in the
preceding step. Be sure to use plug #438-46.
Also, be sure to put 3/4" of teflon sleeving onto
the inner lead before you install the plug.

Connect the free end of the shielded cable with
the plug to the terminal strip as follows. Use
1/2" of small sleeving on the shield lead.

Inner lead to lug 1 (S-1).

Shield lead to lug 3 (NS).

SOLDER SHIELD WIRES
TO PLUG SHELL

B

Detail 6-10E

3/4" TEFLON
SLEEVING
PHONO PLUG
C‘ #438-46
& |

SOLDER CENTER
CONDUCTOR AND
CUT OFF EXCESS

S

( /] Position the terminal strip near the PA circuit
board assembly. Then connect the free end of
the shielded cable coming from the circuit
board to the terminal strip as follows:

Inner lead to lug 2 (S-1).

Shield lead to lug 3 (S-2).

Set the circuit board aside temporarily.

Q@ v w W 1 (INCHES) 2 3 - 5 6 7
R T RV ) T N (S S e P e Ve L e TR (155 fiiyily [ fige el
b i) SIS LS [ i) PN (R VS O S . N R T T T T TP

1 (Em) 2 3 4 -] (-] 7 a 10 " 12 13 14 18 186 17
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6-32 x 3/4"

HEX HEAD

SELF-TAPPING

SCREW

4-40 x 5/16"
SELF-TAPPING
@ SCREW

o
0 1

0 -
A

REAR PANEL

Detail 6-11A

Refer to Pictorial 6-11 (Illustration Booklet, Page 11)
for the following steps.

(/) Position the rear panel as shown in Detail
6-11A.

NOTE: You will tap seven holes in the rear panel in
the following steps. To tap a hole, place the tip of the
screw in the hole and apply downward pressure as
you turn the screwdriver. Provide clearance for the
screw to come through the other side of the panel. Be
sure you keep the screw straight and turn it half way
in. Then remove the screw and discard it. Use a new
screw for each of the seven holes you will tap.

NOTE: Use four 6-32 % 3/4” hex head self-tapping
screws in the following four steps, and then discard
them.

{/ Tap hole L.

[/] Tap hole N.

[/1' Tap hole S.

() Tap holeT.

j/)/ Remove the raised metal ridge around the tap-
ped holes with a knife, file, or other tool.

NOTE: Use three 4-40 x 5/16" self-tapping screws in
the next three steps and then discard them. Use cau-
tion that the screwdriver does not slip when you tap
these holes.
( ,/]/ Tap hole C.
/)

) Tap hole D.
(. Tape hole G.

( /) Asbefore, remove the metal ridge around each
of the three holes.
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(CJ
£ v B, o R

REAR
PANEL

Refer to Detail 6-11B for the next two steps.

( ) Position the rear panel and the panel plate as
shown. Then loosely mount the panel plate to
the rear panel with 4-40 x 1/8" screws in holes
C, D, and G.

() Loosely mount 6-32 x 1/4” studs with 6-32 X
1/4" screws in holes A, B, Y, X, P, and E. Be sure
the studs are installed loosely on the side of the
panel shown. Mount angle brackets at F and R
as shown with 6-32 x 5/16" screws and 6-32 X
1/4" studs. Be sure the angle bracket at R is on
the outside of the panel plate.

Refer to Detail 6-11C for the next five steps.

NOTE: When you perform the next step, use a small
screwdriver to open the lips of the push-on nuts just
enough to allow you to slide the nuts onto the phono
socket.

() Place two 6-32 push-on nuts on the dual phono
socket. The curved lips of the nuts must be on
the solder lug side of the socket. Align the holes
inthe push-on nuts with the holes in the socket.

() Position the dual phono socket in the opening
at CCinthe panel plate. Then loosely mount the
socket to the panel plate with 6-32 x1/4" screws
at CE and CA.

(/) Push a phono plug into each phono socket.

i ]

|
Detail 6-11C @@ ,
PHONO PLUG

4-40 x 1/8"
SCREW

PLATE S 5
S /

W

<l H Detail 6-11B

2 69

Tighten the 6-32 x 1/4" screws to secure the
phono socket to the panel plate while you keep
the plugs centered in cutout CC.

Solder a 1” bare wire to the ground lugs of the
phono socket. Position the lead so it points
straight out.

1" BARE
WIRE

DUAL PHONO
SOCKET

CURVED LIP

6-32
PUSH-ON NUT

6-32x 114"
é SCREW
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MOUNTING
EAR

PUSH LIGHTLY

Detail 6-12A

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

/}/ Position the rear panel as shown. Then place #6

A

/)

lockwashers on the eight studs.

Refer to Detail 6-12A and bend the mounting
ears of the slide switch down against the ends of
the switch body. If it has not already been done,
bend the three switch lugs so their ends are in
the center of the switch, as viewed from one
end.

SW301: From the component side of the circuit
board, insert the three lugs of the slide switch
into the three holes at SW301 in the circuit
board. DO NOT solder the lugs. Make sure the
switch is centered within the outline on the
circuit board.

Position the circuit board over the rear panel
exactly as shown. Then carefully fit the two
assemblies together as follows:

Guide the two transistor studs into holes H and
Q. (Do not put any strain on these studs.)

Insert the slide switch into opening CG in the
panel plate.

Insert the two phono socket lugs and ground
wire into their holes in the circuit board. You
may have to bend the phono socket lugs to
fulfill the requirements of step 1, above.

Insert each stud into its corresponding circuit
board hole.

Carefully inspect the space between the circuit

board and the rear panel for any parts which
might interfere with a proper fit. For example, if
a ceramic capacitor interferes, bend it over.

Start 6-32 nuts onto each stud except those at R
and F. Turn the nuts down against the circuit
board, but do not tighten them.

)

LA

9

From the rear panel side of the assembly,
tighten the 6-32 screws into the eight studs. Use
the 1/4” end of the end wrench to hold the studs
while you tighten the screws.

Tighten all screws on the rear panel and panel
plate if this has not already been done.

Look into holes CF,K,M, U, and V to see that the
trimmer adjusting screws are centered in the
holes. If not, melt the solder at the trimmer
capacitor terminals and move the capacitor as
necessary to center the screws in the holes.

Solder the two phono socket lugs and the phono
socket ground wire to the foil side of the circuit
board. Cut off the excess length of the ground
wire.

Make sure the slide switch body is against the
back of the panel plate. Then solder the three
switch lugs to the foil.

Remove the two phono plugs and lay them
aside for use later.

Remove the 6-32 X 1/4” screws from holes CA
and CE in the panel plate.

Remove the 6-32 nuts from the studs on the
circuit board side of the assembly and carefully
remove the circuit board. Do not drop the

lockwashers from the studs under the circuit
board.

Refer to Detail 6-12B and solder phono socket
lug CJ to the foil at CK on the component side of
the circuit board.

Detail 6-12B
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NOTE: In the next two steps the length of the
capacitor leads are extremely important. Be sure to
cut and bend these leads properly.

Refer to Detail 6-12C (Illustration Booklet, Page 12)
for the next three steps.

( Locate a 12 pF mica capacitor and cut the leads
to 7/8".

[/f Place 3/4" of small sleeving over each capacitor
lead.

'

( /) Bend 1/8" of the end of each lead as shown.

( J Refer to Detail 6-12D and solder the capacitor
leads between the ANT phono socket lug and
the ground lug as shown. Place the capacitor
leads against the already-soldered connection
and heat the connection with your soldering
iron.

{/] Bend the capacitor over against the circuit
board away from the relay.

NOTE: Silicone grease will be used to insure
proper heat tranfer from the power transistors
to the rear panel. CAUTION: Do not get this
grease in your eyes or on your clothing. Wash
your hands after each application of silicone
grease.

( /] Squeeze out some silicone grease from the con-
tainer, about the size of a small pea, and spread
it around holes H and Q on the stud side of the
rear panel. Save the remaining silicone grease
for use later.

( ) Again fit the circuit board and the rear panel
together. Fasten the circuit board to the panel
with #6 lockwashers and 6-32 nuts on all the
studs except A, F, R, X, and Y. The nuts should
be only finger tight.

) Refer to inset drawing #1 on the Pictorial and
rebend three #6 solder lugs to a 90° angle as
shown.

(//) Fasten the circuit board to the rear panel at
holes A and Y with #6 solder lugs and 6-32
nuts. Position the solder lugs as shown in the
Pictorial. The nuts should be only finger tight.

{/], Refer to inset drawing #2 on the Pictorial and
prepare a #8 solder lug as shown.

&=

Detail 6-12F

(~)" Fasten the circuit board to the rear panel at hole
X with a #6 lockwasher, a #6 solder lug, a #8
solder lug, and a 6-32 nut as shown. Position the
solder lugs as shown. The nut should be only
finger tight.

( ) Place a small amount of silicone grease on the
shoulders of two 8-32 shoulder nuts and turn
them onto the two transistor studs. The shoul-
ders of the nuts should just enter the panel
holes, but the under side of the nut should not
touch the panel. NOTE: Save the remaining
silicone grease for use later.

(/) Install #6 lockwashers and 6-32 studs at F and
' R. Use the 1/4" x 5/16" end wrench to securely
tighten the studs.

() Install the previously removed 6-32 x 1/4"
screws in holes CA and CE of the panel plate.

(‘/f Refer to Detail 6-12E and, using a screwdriver
blade to reach in between the rear panel and the
circuit board, turn the nuts on the two transistor
studs until they touch the back of the rear panel.
DO NOT use the end wrench.

[A Refer to Detail 6-12F and hold the end of a
transistor stud with pliers while you use the
end wrench to tighten the shoulder nut.

(/) Similarly, tighten the shoulder nut on the other
transistor stud.

( /] Securely tighten all rear panel hardware. Pay
particular attention to the six nuts on the foil
side of the circuit board.

( /j Wipe off any excess silicone grease from around
the transistor studs.

(* ) Wash your hands.

s
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INSTALLATION

POWER WIRES

PICTORIAL 6-13 ~

l?udo Pictorial 6-13 for the following steps.
L)

Position the chassis upside down as shown.
Then position the power amplifier circuit board
_assembly near the chassis as shown.

[K Carefully push the two studs on the power
amplifier assembly into holes DA and DB in the
chassis. Make sure the sleeving on the power
wires is positioned in the slots in the assembly.
Also make sure the #8 solder lug, mounted to
stud X on the power amplifier circuit board, is
on the indicated side of the chassis, CAUTION:
Do not force the circuit board assembly into
position or you may damage it.

()

SLEEVING

2~ §6 LOCKWASHER

Gc_(eﬁl-BE NUT

Use a 6-32 nut to secure the #6 solder lug on the
end of the large black wire to the stud at DA.

Mount the power amplifier assembly to the
chassis at DB with a #6 lockwasher and a 6-32
nut.

Push the 9-pin housing onto the connector at
DC.
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SHORT CABLE

N

A

1" BARE WIRE

POSITION CABLE
ALONG THE EDGE

OF THE CIRCUIT BOARD

PICTORIAL 6-14

Refer to Pictorial 6-14 for the following steps:

(/) Remove the nut and lockwasher from the screw
at AJ on the transmitter circuit board. Then use
the hardware to mount the terminal strip com-
ing from the power amplifier circuit board as-
sembly at AJ as shown. Be sure to position the
terminal strip as shown.

(/) Push the plug on the end of the short cable
' coming from the terminal strip into J102 on the
transmitter circuit board.

(o] % W 8. A (INCHES) 2 3
l”alafal”fSJTierl,l.lll | e e s

(/)

Route the long cable coming from the power
amplifier circuit board as shown. Then bend the
solder lugs at AA, AK, and AC upward to hold
the cable in place. Position the cable along the
edge of the circuit board between solder lugs
AA and AK. The free end of this cable will be
connected to the receiver circuit board later.

Connect the free end of the black wire coming
from pin N on the transmitter circuit board to
the inner hole of solder lug DA (S-1). NOTE: Be
sure the black wire that was previously con-
nected to this solder lug remains well soldered.

Connecta 1" bare wire from solder lug Y (S-1) on
the power amplifier circuit board to solder lug
AA (S-1) on the transmitter circuit board.

AR AR T R S SR ey Tt e o T
o 5 1 (CMm) 2 3 4 5 6

B . t— A v e ey e
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SHIELD LEAD

NI

2-1/2"
SMALL
BLK

|

POWER AMPLIFIER
CIRCUIT BOARD

RECEIVER

CIRCUIT BOARD
=|lics

@@

/./ 1" BARE WIRE

CABLE
FROM
PA ASSEMBLY

PICTORIAL 6-15

Refer to Pictorial 6-15 for the following steps:

() Position the chassis right-side-up as shown.
g
( ) Locate the free end of the cable coming from the
< power amplifier circuit board. Then connect
the inner wire to pin A and the shield wire to
pin B on the receiver circuit board.

(.) Connect a 1" bare wire from solder lug A (S-1)
' on the power amplifier circuit board to solder
lug AJ (S-1) on the receiver circuit board.

(~) Prepare a 2-1/2" small black stranded wire.

() Install PCB connectors on each end of this wire.

ke

]

Cut two 5/8” lengths of medium (heat shrink-
able) sleeving.

Install a 5/8” length of sleeving on each PCB
connector on the 2-1/2" wire.

Connect the 2-1/2" wire from the indicated PCB
pin on the power amplifier circuit board to re-
ceiver circuit board PCB pin E.

Connect the shield lead of the cable connected
tohole A on the power amplifier circuit board to
the #6 solder lug at X (S-1).

Solder the #8 solder lug coming from stud X to
the chassis as shown. A

.

A 71 oY
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MICROPHONE INSTALLATION

NOTE: If you purchased the kit with the standard
microphone, proceed directly to “Microphone Wir-
ing.” If you purchased the kit with the Micoder, locate
that kit and assemble it up to “Level Adjustment.”

vco
ASSEMBLY
=]

PICTORIAL 7-1
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&po-32 nuT
|

%E’; #6 LOCKWASHER
©

)e

#6 D WASHER

6-32 x 1/2"

FLAT HEAD SCREW

Detail 7-1A

MICROPHONE WIRING
Refer to Pictorial 7-1 for the following steps.

)

Position the chassis right side up.

(77 Locate the microphone and prepare the wires at
the free end of the microphone cord as shown in
the inset drawing. Melt a small amount of sol-
der on each wire to hold the fine strands to-
gether.

(" f Route the prepared end of the microphone cord
through hole BA in the front panel.

Connect the wires of the cord to terminal strip AT as
follows:

(~7) White wire to lug 3 (S-2).

(" Black wire to lug 2 (NS).

(/.}”'Shield wire to lug 2 (8-4). Use 1-1/4" of small
sleeving on this lead. NOTE: This will be (S-3) if
capacitor C1 is not installed.

( ) Redwiretolug1 (S-3). NOTE: This will be (S-2)

( ) Refer to Detail 7-1A and install a cable clamp
around the microphone cord at AZ. Then secure
the cord to the bottom of the chassis with a 6-32
x 1/2" flat head screw, a #6 D washer, a #6
lockwasher, and a 6-32 nut. Tighten the
hardware securely.

Bend the solder lugs at EA and EB, on the VCO
assembly, up against the top VCO shield as
shown. Hold the top shield tight against the
bottom shield; then solder the lugs to the shield.

(=}

This completes the ‘‘Step-by-Step Assembly” of your
Synthesized 2-Meter FM Transceiver. Before you
proceed to “Initial Tests,” look it over carefully to be
sure:

1. That all the hardware is tightened.

2. There are no unsoldered connections.

3. There are no cut off wire ends or solder
splashes lodged in the wiring.

4. There are no protruding wire ends that

if capacitor C1 is not installed. could short out to adjacent lugs.
0 0. % 3 1 UNCHES) 2 3 4 5 6 7
l L i Wy o | A0 o | | l i S ] T e J_ el ] I | el 1 { RES'E | | | |
pretrrrrery T — eyt ek Y T T T T T m——— T T —
0O % 1 (oM 2 3 4 5 & 7 8 @ 10 11 12 13 14 15 18 17
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INITIAL TESTS

POWER SOURCES

Your Transceiver must have power applied to it so
you can perform the steps in the “Initial Tests” and
“Alignment” sections of this Manual. If you have the
Heathkit Model HWA-2036-3 Power Supply, or some
other power supply capable of supplying 13.8 volts
DC at 2.6 amperes, perform the steps under “Fixed
Station.” If you plan to use this tranceiver as amobile
station only, proceed to “Mobile Station.”

Fixed Station

NOTE: This Transceiver should be powered at a fixed
station by the Heathkit Model HWA-2036-3 Power
Supply or equivalent. If you use the HWA-202-1
Power Supply, you may have to decrease its output
voltage to 12.5 volts. This will somewhat decrease the
Transceiver's power output, but will still keep the
Power Supply ripple within limits by decreasing the
current drain.

Install a connector on the output wires of your power
supply. Refer to the first four steps under “Fixed
Station Installation” on Page 128. Then return to this
section of the Manual.

Mobile Station

If you will use this Transceiver in a mobile installa-
tion only, locate the large red and large black wires
furnished with this kit. Refer to the first four steps
under “Fixed Station Installation” on Page 128 and
install a connector on one end of each wire. Tem-
porarily connect the free end of the red wire to the
positive (+) terminal and the free end of the black
wire to the negative (—) terminal of your battery. Then
return to this section of the Manual.

Refer to Pictorials 8-1 and 8-2 (in the Illustration
Booklet) for the location of the controls and switches
called out in the following steps.

TESTS

J
(/) Preset the controls and switches as follows:

SQUELCH Fully Counterclockwise

SPKR INT
MODE SIM
TONE OFF
VOLUME  Fully counterclockwise

until it clicks.

The position of the other controls and switches
is not important at this time.

Adjust your power supply for 13.8 volts. Then plug
the power supply connector into the Transceiver’s
power connector.,

NOTE: DO NOT depress the microphone button until
you are directed to do so in a step.

( /) Turnyour powersupply on if you are using one.

NOTE: If your Transceiver does not respond correctly
in the next step (in all three ways), turn the Trans-
ceiver off and proceed to the “Initial Tests Trou-
bleshooting Chart.”

(+) Turnthe VOLUME control clockwise about 1/2
turn. The meter lamp should light, the Synth
Lock Lamp should light (either briefly or con-
tinuously), the relay may or may not click, and
you should hear random noise.
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Use a voltmeter to check the voltages at the following () 11 volts (10.7 to 12) at pin U on the transmitter
points. If the voltages are outside the limits given, circuit board.

turn the Transceiver off and proceed to the “Initial (A
Test Troubleshooting Chart.”

5 volts (4.75 to 5.25) at pin S on the transmitter
circuit board.

‘ {7 ) Turn the Transceiver off.
NOTE: Refer to Pictorials 9-10 through 9-12 in the

Ilustration Booklet for the pins called out in the fol-

This completes the “Initial Tests.” Proceed to
lowing steps.

“Alignment.”

INITIAL TEST TROUBLESHOOTING CHART

CONDITION TROUBLESHOOTING PROCE DURE
A. Completely dead. 2

Check for open fuse. Check power supply polarity and D102.
” 2. Check for proper voltage from power source.
3. Check POWER switch SW1.

B. Synth Lock lamp stays out. START

i

5 volts at synthesizer circuit board]__NO | 5 volts at transmitter circuit board | NO Procged to
at pin J. i pin S. condition E.
YES
YES L
Check wiring.
Use a short wire to ground pin 4 of | NO _ Q407, Q408, LED1.
IC405. Synth Lock lamp comes on.
Y YES
Q405, D401, IC405.
= S e
C. No noise from speaker with l START I
SQUELCH control fully : T
counterclockwise. (SPKR
switch at INT). 13.8 volts at receiver circuit board | NO | 1. Relay contacts.
pin G. 2. Socket S301 wiring.
{ ves
11 volts at receiver circutboard pin | NO | 1. Relay contacts. NO |} Proceed to
F. 2. Socket $301 wiring condition D.
§ YES
l_Refer to “In Case of Difficulty.”
D. 11 volts not present at trans- | | START |
mitter circuit board pin U. Y
Voltage at cathode of ZD101 be- NO > ZD101.
tween 11.4 and 12.6 volts.
Y YES
! Q104. ]
E. 5 volts not present at 1. IC1 faulty.
transmitter  circuit 2. IC1 socket incorrectly wired, installed, or intermittent.
board pin S. 3. Excessive current drain on 5-volt line.

(Disconnect red wire from transmitter circuit board pin S.
If 5 volts is now present, look for problem on synthesizer circuit board.
If not, look for problem on transmitter circuit board.)
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ALIGNMENT

You can completely align your Transceiver, with the
exception of the tones, with a VTVM or a high input
impedance VOM (at least 20,000 ohm/volt) and a re-
ceiver capable of receiving WWV on 15, 20, or 25
MHz. A frequency counter, however, would be help-
ful to check the transmitter frequencies and to set the
tones. Alignment with a frequency counter will in-
sure optimum performance.

IMPORTANT: DO NOT align this Transceiver with

_the antenna connected. This could cause a transmitter

power loss and, more important, harmonic radiation
which could interfere with television reception and
other communication devices. As emphasized in the
“Installation’ section, all adjustments for antenna
matching must be made to the antenna and transmis-
sion line and not to the Transceiver.

COIL CORES

During the alignment procedure, you will use the coil

" alignment tool to adjust a number of coil cores. You

will find that these cores are usually within two turns
of the correct position.

1.  Ifacoil core will turn but offers resistance, puta
very small amount of petroleum jelly on the
inside of the coil form next to the core and then
back the core out. Its threads will pick up the
lubrication and the core will turn more easily.

2. If you wedge a core down against the circuit
board and cannot back it out, you will have to
unsolder the coil form pins so the coil form can
move away from the board slightly to relieve
the pressure.

ALIGNMENT PREPARATION

Refer to Pictorial 9-1 for the following steps:
() Prepare an 8" small red stranded wire.

(~) Solder a PCB connector (#432-120) to one end
of the prepared wire.

( /] Solder a small PCB pin to the other end of the
prepared wire.

Q W o1& B (INCHES)

Refer to Pictorial 9-2 for the following steps:
(/) Prepare an 8" small black stranded wire.

(/) Solder a PCB connector (#432-120) to one end
of the prepared wire.

m Solder an alligator clip to the other end of the
prepared wire.

2
s { ] T
5k o ol et A ] 90l S ST | Ty ol | 1 | e
e "
0 &% 1 (cm) 2 3 4 &
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PCB PIN
#432-121

8" RED

PCB CONNECTOR
#432-120

PICTORIAL 9-1

Refer to Pictorial 9-3 for the following steps:

[/} Prepare a 14" shielded cable as shown.

[/ Solder a PCB connector (#432-120) to each lead
at each end of the cable.

ALLIGATOR
PCB CLIP
CONNECTOR
#432-120

PICTORIAL 9-2

PCE CONNECTOR
#432-120

PICTORIAL 9-3

Refer to Pictorial 9-4 for the following steps.:

( ) Locate a 51 ohm, 1/2-watt (green-brown-black)
resistor. Then cut each lead to 1/2".

( ) Install the prepared 51 ohm resistor in a phono

plug. Be sure to use the #438-46 plug. Then cut
off the excess lead lengths. This assembly forms
an “alignment load.”

SOLDER

P~PHONO PLUG
519 #438-46

RESISTOR

SOLDER

PICTORIAL 9-4




Page 114

Refer to Pictorial 9-5 and assemble a 50 ohm dummy
load as follows:

( ) Cut one lead of a 100 ohm, 2-watt (brown-
black-brown) resistor to 1/4”. Then form the
lead into a small hook.

Bend down the lead of another 100 ohm resis-
tor, hook the lead of the first resistor around this
lead, and solder the leads together as shown.

Cut a 1/4" length of small black sleeving. Then
place it into the back (large opening) of a phono

plug.

Push the lead of the resistor as far as possible
through the sleeving and out the phono plug
tip. Solder the resistor lead to the phono plug
tip and cut off the excess lead.

Form the leads of the two resistors so they touch
the phono plug tip as shown. Then solder each
lead to the housing.

If you have an ohmmeter, measure the resis-
tance from the phono plug tip to its outer shell
to make sure there is no short circuit. The cor-
rect resistance is about 50 ohms.

Refer to Pictorial 9-6 and assemble an RF probe as
follows:

( ) Preparea4-lugterminal strip as shown in Detail
9-6A.

( ) Position the 4-lug terminal strip as shown in

Detail 9-6B. Then push a small PCB pin into the

eyelets of lugs 1, 3, and 4. Solder the pins to the

eyelets.

Connect the lead at the banded end of a 1IN191
diode (#56-26, brown-white-brown) to lug 2
(NS). Connect the other diode lead tolug 3 (NS).

NOTE: In the following step, bend over the capacitor
lead connected to lug 1 as shown. DO NOT cut this
lead off except as you are directed in the step.

() Connect a .001 uF ceramic capacitor between
lugs 1 (S-1) and 2 (NS). Cut the lead extending
from lug 1 to 3/4".

Connect another .001 pF ceramic capacitor be-
tween lugs 3 (S-2) and 4 (NS).

Connect a 22 k), 1/4-watt (red-red-orange)
resistor between lugs 2 (S-3) and 4 (S-2).

S f}"(—i‘ %13 Bor nexF Two steps.
Push the PCB connector on the red jumper wire
onto pin C of the RF probe.

()

Push the PCB connector on the black jumper
wire onto pin B of the RF probe.

Refer to Pictorial 9-7 and use a pair of pliers to
push the 1” steel blade into the smaller end of
the nut starter until 1/8” remains exposed. Use
this tool when you are instructed to adjust
trimmer capacitors and the controls that are
mounted on the circuit boards.

PICTORIAL 9-8

( ) Refer to Pictorial 9-8 and place a small tape
“flag” on the long end of the coil adjustment
tool. This will aid you in counting the number
of turns of the tool during alignment.

Set the jumper wires, the alignment load, the 50
ohm dummy load, the RF probe and the adjust-
ment tools aside. They will be used during
alignment of this Transceiver.

()

Refer to the following Pictorials (Illustration Booklet,
Pages 12 and 13) to determine the location of compo-
nents and circuit points in the following steps.

Pictorial 8-1
Pictorial 8-2
Pictorial 9-9
Pictorial 9-10

Front panel

Rear panel

VCO assembly
Synthesizer circuit

board
Transmitter circuit Pictorial 9-11
board
Receiver circuit Pictorial 9-12

board
Turn the VOLUME control fully coun-
terclockwise until it clicks (off position).

Turn the SQUELCH control fully coun-
terclockwise.

Connect the Transceiver to your power source.
Make sure the crystals at Y401, Y402, Y403, and

Y405 on the synthesizer circuit board are
pressed firmly into their socket pins.
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VCO ADJUSTMENT

ALIGNMENT

/TOOL

i

Detail 9-9A

{ ) Preset trimmer capacitor C511 on the VCO cir-
cuit board to mid capacity (metal part as shown
in the inset drawing on Pictorial 9-9).

(/) Refer to Detail 9-9A and use the coil adjustment

' tool to turn the core of L501 on the VCO assem-
bly until the top of the core extends 1/16" from
the top of the coil form.

NOTE: The circuits in this Transceiver are designed
to operate properly over any 4 MHz segment within
the range from 143.500 MHz to 148.500 MHz. Before
vou proceed, select the segment in which you wish to
operate and write down the upper and lower limits of
that segment in the margin of this page. Be sure to
include the transmitter offset frequencies when you
figure your 4 MHz range. Only the last four digits of
the operating frequency are displayed on the
switches. A setting of 6.940 is actually 146.940 MHz,
etc. \ ‘_
[/) Setthefrequency selector switches to the center
of your 4 MHz segment (normally 146.000
MHz).

{ ) Set the MODE switch to SIM.

(" Turn the Transceiver on. The Synth Lock lamp
should light.

NOTE: If the Synth Lock lamp will not go out in the
following step, refer to the “‘Synthesizer Problems”
troubleshooting chart (Illustration Booklet, Page 15).

( ) Slowly adjust the slug in coil L501 clockwise
until the Synth Lock lamp goes out. NOTE: The
top of the slug should be almost flush with the
top of the coil form.

( ) Push the connector on the end of the black
jumper wire onto TP402 on the synthesizer cir-
cuit board. Then connect thealligator clip to the
chassis.

( ) Push the 50 ochm dummy load (two 100 ohm
resistors prepared earlier) into the ANT socket
on the rear panel.

NOTE: Depress the microphone button only long
enough to make the following adjustments.

( ) Depress the microphone button. The Synth
Lock lamp should light briefly and then go out.
If it stays on, adjust coil L501 slightly until the
lamp goes out.

( ) Depress the microphone button and use a
VTVM to measure the voltage at TP401 on the
synthesizer circuit board, and adjust coil L501
for an indication of 2.2 volts.

( ) Remove the jumper wire you connected be-
tween TP402 and the chassis.

NOTE: DO NOT press the microphone button when
you perform the next step.

() Withthe VTVM still connected to TP401, adjust
trimmer capacitor C511 on the VCO circuit
board for 2.2 volts.

( ) Turn the Transceiver off.
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TRANSMITTER ALIGNMENT

( ) Setthefrequency selector switches to the center
of your 4 MHz segment (normally 146.000
MHz) and set the MODE switch to SIM, if this
has not already been done.

( ) Unplug the cable from J102 on the transmitter
circuit board.

( ) Plug the alignment load (51 ohm resistor and
phono plug) into J102.

( ) Turn the slugs in coils L101 and L102 coun-
terclockwise until the top of the slugs are flush
with the top of the coil forms. Then turn each
slug clockwise 9 turns.

( ) Turn the Transceiver on.

NOTE: Use the black jumper wire to connect your
VTVM to the test points in the following steps. Be
sure to connect the common VTVM lead to the chas-
sis.

( ) Connect the probe of your VTVM to TP101 on
the transmitter circuit board.

NOTE: If you do not obtain a meter reading in the next
step, try turning the slugs of coils L101 and L102 (no
more than 1-1/2 turns) in either direction until you get
a reading.

( ) 1. Depress the microphone button and adjust
coils L.101 and L102 for maximum meter in-
dication. Repeat this adjustment two or three
times.

( ) 2. Move the VTVM probe from TP101 to TP102.

( ) 3. Depress the microphone button and adjust
coils L103 and L104 for maximum meter in-
dication. Repeat this adjustment two or three
times.

( ) 4. Move the VTVM probe from TP102 to TP103.

(

) 5. Depress the microphone button and adjust

coil L.105 for a maximum meter indication.

) 6. Move the VTVM probe from TP103 to TP104.

) 7. Depress the microphone button and adjust

coils 1105, L106, and L107 for maximum
meter indication. Repeat this adjustment two
or three times. NOTE: If coil L105 has two
peaks, use the peak with the slug highest in
the coil.

) 8. Move the VTVM probe from TP104 to TP101

and repeat steps 1 through 7.

) 9. Set the frequency selector switches 1.5 MHz

below the center of your 4 MHz segment
(normally 144.500 MHz). Move the VTVM
probe from TP104 to TP101. Then depress the
microphone button and adjust coil 1101 for
maximum meter indication.

)10. Set the frequency selector switches 1.5 MHz

above the center of your 4 MHz segment
(normally 147.5 MHz). With the VTVM probe
still on TP101, depress the microphone but-
ton and adjust coil L102 for maximum meter
indication.

)11. Repeat steps 9 and 10.

)12. Adjust coil L103 exactly 1/4 turn clockwise.

Turn the Transceiver off.
Disconnect your VTVM from the Transceiver.

Unplug the alignment load from J102 on the
transmitter circuit board and reconnect the
cable coming from the power amplifier circuit
board to J102.
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10 MHz OSCILLATOR ADJUSTMENT

NOTE: The 10 MHz oscillator is divided down to
provide the 833.333 Hz signal which determines the
spacing between adjacent channel frequencies (when
it is multiplied by 6). It is very important that this
oscillator be set as accurately as possible, since any
error will accumulate across the band. Two methods
of adjustment are given, in the order of preference.

ALIGNMENT WITH WWV
()

Tune a short-wave receiver to WWV on 10, 15,
20, or 25 MHz. Use the highest frequency that

you can receive in your area.

Turn the Transceiver upside down, if this has
not already been done.

Remove 1/4" of insulation from one end of a
suitable length of insulated wire. Then wrap
this end of the wire around TP108 on your
transmitter circuit board.

Position the free end of the wire coming from
TP108 near the antenna input on your receiver.

Turn the Transceiver on.

(

) Adjust trimmer C144, on the transmitter circuit
board, for a zero beat with WWYV (during a time
when no tone is being transmitted). The fre-
quency may shift slightly when you remove the
alignment tool, so be sure the zero beat occurs
AFTER you remove the tool.

Turn the Transceiver off and remove the insu-
lated wire.

ALIGNMENT WITH A FREQUENCY
COUNTER

NOTE: The frequency counter must have a crystal
time base, recently checked for accuracy with WWV,
and must read out to =1 Hz.

( ) Connect the frequency counter to TP108 on the
transmitter circuit board.

( ) Turn the Transceiver on.

Adjust trimmer capacitor C144, on the transmit-
ter circuit board, for a reading of 10.000,000
MHz. Check this reading after you remove the
adjustment tool from the trimmer.

Turn the Transceiver off and disconnect the
frequency counter.
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POWER AMPLIFIER ADJUSTMENT

NOTE: Make sure all the screws are in the rear panel
before you attempt to align the power amplifier.

( ) Unplug the black wire from connector pin C on
the PA circuit board. Use the 8" black jumper
wire to connect a VTVM to pin C. Then connect
the common VTVM lead to the chassis. If you
have an in-line wattmeter (capable of accurate
readings at the operating frequency), connect
the wattmeter between the 50 ohm dummy load
and the ANT socket on the rear panel. Use the
VTVM for an indication of relative power out-
put when you perform the following adjust-
ments.

If you find it necessary to gain access to the compo-
nent side of the PA (power amplifier) circuit board,
refer to *“PA Circuit Board Access” in the “In Case of
Difficulty” section of this Manual.

( ) Refer to Pictorial 8-2 (in the Illustration Book-
let) and turn each trimmer capacitor fully
clockwise (tighten each trimmer only until you
feel resistance). Then turn each trimmer coun-
terclockwise as follows:

trimmer at A 1/4 turn
trimmer at B 3/4 turn
trimmer at C 3/4 turn
trimmer at D 1 turn

trimmer at E 1/2 turn

( ) Locate the free end of the short shielded cable
coming from the PA circuit board. Then plug it
into J102 on the transmitter circuit board, if this
has not already been done.

( ) If it has not already been done, connect the 50
ohm dummy load to the ANT socket on the rear
panel (either direct or through an in-line watt-
meter).

( ) Be sure the MODE switch is at SIM.

() Setthefrequency selector switches tothe center
of your 4 MHz segment, if this has not already
been done. Then reduce this setting by 1 MHz
(normally 145.000 MHz).

NOTE: Unless you are directed otherwise, do not de-
press the microphone button for more than 30 sec-
onds continuous. Release the microphone button

after you make each adjustment. DO NOT adjust any
of coils L101 through L107 on the transmitter circuit
board for maximum output. You should only adjust
these coils by following the procedure under
“Transmitter Alignment.”

Refer to Pictorial 8-2 for the following steps.

( ) Turn the Transceiver on.

() Depress the microphone button. The VIVM
should indicate upscale. If there is no meter
indication, adjust trimmer capacitor A or B (or
both) until there is some indication on the me-
ter.

( ) Depress the microphone button and adjust the
trimmer capacitors, through the rear panel
holes, for a maximum meter indication. Use the
following adjustment sequence: A, B,C,D,E, D,
C, A, B. Remember to observe the 30 second
limit when you depress the microphone button.

( ) Try different settings of trimmer capacitors C
and D to obtain a maximum meter indication.

( ) Again adjust trimmer capacitors A and B for a
maximum meter indication. NOTE: Do not ad-
just trimmer capacitor A any further coun-
terclockwise than necessary to obtain
maximum power output.

( ) Allowthedummy load to cool toroom tempera-
ture.

( ) Disconnect the VTVM and 8" black jumper
wire. Then reconnect the black wire, coming
from pin E on the receiver circuit board, to pin C
on the PA circuit board.

( ) Depress the microphone button for 20 seconds.
The meter indication should be between the
first scale division and midscale. At the end of
20 seconds, the dummy load resistors should be
too hot to touch.

Turn the Transceiver off.

()
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RECEIVER ALIGNMENT

Befer to Pictorials 9-10 and 9-12 in the Illustration
Sooklet for the location of the coils called out in the
following steps.

NOTE: Read the next step completely before you ac-
tually perform the step. Then perform the step care-
fully; you may need to refer to the chart later.

[ ) Adjust the slug in each of the following coils
(on the receiver and synthesizer circuit boards)
counterclockwise until the top of the slug is
flush with the top of the coil form, or until you
encounter resistance to further adjustment.
Count the number of turns that each coil re-
quires to accomplish this and write the number,
to the nearest 1/4 turn, in column A of the fol-
lowing chart.

COIL A B C

e SR 2

o RN - R el
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L R ... s i AT
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L0 g
i A Gronrenabecsinnsioneonn,
i I O e
o R [ N I S
TN MR e TR IR e
{ ) Addthenumber you entered in column A to the

number shown in column B and write the sum

in column C for each coil.

i)

Adjust the slug in each coil clockwise by the
number of turns in column C.

Locate the RF probe that you assembled earlier.

NOTE: Refer to Pictorial 9-13 for the location of the RF

probe

pins called out in the following steps.

Push the PCB connector on the red jumper wire
onto pin C of the RF probe, if this is not already
done.

(

) Temporarily disconnect the green wire from

pin P on the receiver circuit board. Then push
this wire onto the PCB pin on the free end of the
red jumper wire (coming from the RF probe).

Push the PCB connector on the end of the black
jumper wire onto pin B of the RF probe, if this is
not already done. Connect the alligator clip on
the other end of the wire to the chassis.

Temporarily disconnect the inner lead of the
shield cable from pin C on the receiver circuit
board and push the connector on this wire onto
pin A of the RF probe.

Set the frequency selector switches to 146.000
MHz.

Make sure the RF probe assembly is not touch-
ing any wires or components which could
cause a short circuit.

Turn the Transceiver on.

Adjust coils L402 and L403 on the synthesizer
circuit board for a maximum indication onthe S
meter.

Turn the Transceiver off.

Disconnect the inner shielded cable lead from
pin A of the RF probe and reconnect it to pin C
on the receiver circuit board.

Hold the RF probe by the ground lug and touch
the bare wire extending from lug 1, to gate 2
(G2) of transistor Q202 on the receiver circuit
board.

Turn the Transceiver on.

Adjust coils L212 and L213 (in that order) on
the receiver circuit board for maximum deflec-
tion on the S meter. NOTE: These two coils
interact. When they are properly adjusted, the
slugs in these coils will be at approximately the
same position.

Turn the Transceiver off.
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Disconnect the RF probe from the Transceiver
and plug the green harness wire back onto pin P
of the receiver circuit board.

Temporarily unplug the shielded cable from
pins A and B on the receiver circuit board.

Connect the inner lead at one end of the
shielded jumper wire to TP106 and connect the
shield lead to TP107 on the transmitter circuit
board.

Connect the inner lead at the free end of the
shielded jumper wire to pin A and connect the

shield lead to pin B on the receiver circuit
board.

Refer to the inset drawing on Pictorial 9-11 and
adjust trimmer capacitor C147 on the transmit-
ter circuit board to minimum capacity.

Set the frequency selector switches to 145.000
MHz.

Turn the Transceiver on. The S meter should
indicate up-scale and/or the receiver should
show quieting (a reduction in noise from the
speaker). NOTE: You can check this by chang-
ing the setting of the center frequency selector
switch to 1 and back to zero. The receiver
should be quieter when you have the switch in
the zero position. If not, adjust trimmer
capacitor C435 on the synthesizer circuit board
until it is.

NOTE: If the meter goes beyond midscale in the next
step, adjust C147 on the transmitter circuit board as

necessary to reduce the meter reading. If the meter
still goes past midscale, detune coil L207 clockwise,
as necessary, to keep the meter below midscale.

( ) Adjust coils L201 through L209 on the receiver
circuit board for a maximum indication onthe S
meter. NOTE: It may be necessary to begin the
alignment by adjusting these coils for
maximum quieting (least noise) until there is
enough signal to cause a meter indication.

( ) Repeat the above step several times until there
is no further improvement. NOTE: Coil L204
may have two peaks. If yours does, use the peak
that occurs with the slug nearest the circuit
board.

( ) Adjust coil L207 for maximum indication on
the S meter.

( ) Turn the Transceiver off.

( ) Remove the shielded jumper wire between
TP106 and TP107 on the transmitter circuit
board and pins A and B on the receiver circuit
board.

() Reconnect the inner wire of the shielded cable
coming from the PA circuit board to pin A and
the shield wire to pin B on the receiver circuit
board.

( ) Turn the Transceiver on.

( ) Adjust coil L210 on the receiver circuit board
for maximum noise.

() Turn the Transceiver off.
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OFFSET OSCILLATOR ADJUSTMENT

Receiver Offset Oscillator

NOTE: You will now adjust the 21.55 MHz receiver
offset oscillator and quadrature coil. Two methods are
given. The first method is best, but the second method
is acceptable.

ALIGNMENT WITH A FREQUENCY
COUNTER

NOTE: The frequency counter you use for this ad-

justment must be capable of counting up to at least 25
MHz.

( ) Attach the frequency counter probe to pin C on
the synthesizer circuit board.

{ ) Turn the Transceiver on.

[ ) Set the frequency selector switches to 146.000
MHz. Then adjust C435 on the synthesizer cir-
cuit board until the counter indicates
22.550,000 MHz.

{ ) Disconnect the frequency counter from pin C.

[ ) Connect the Transceiver to a suitable antenna.
Then readjust coil L210 on the receiver circuit
board for the best audio quality of a received
signal.

[ ) Turn the Transceiver off.

ALIGNMENT WITH AN ACCURATE
ON-THE-AIR SIGNAL

NOTE: Most repeaters are kept to tight frequency tol-
erances. It is desirable to use a repeater station in the
next step, if possible.

( ) Connect the Transceiver to a suitable antenna
and set the frequency selector switches to the
frequency of a station of known accuracy.

() Turn the Transceiver on.

( ) Adjust trimmer capacitor C435 on the synthe-
sizer circuit board and coil L210 on the receiver
circuit board for the best audio quality.

() Turn the Transceiver off.

Transmitter Offset Oscillators

NOTE: You will now adjust the transmitter offset
oscillators. Four methods are outlined below in the
order of preference. Use the method that you can
perform with your available equipment.

METHOD #1

NOTE: If your frequency counter will not operate as
high as the 2-meter band, proceed to “Alternate
Method.”

( ) Connect the 50 ohm dummy load to the ANT
socket on the rear panel.

() Set the frequency selector switches to 146.000
MHz.

( ) Be sure the MODE switch is at SIM.
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() Connect an accurate frequency counter across
the dummy load. CAUTION: Since as much as
30 volts may be present at the ANT socket, and
many counters have a 2-volt maximum input,
use a suitable attenuator or you may damage the
counter. Consult the instruction book for your
counter.

() Turn the Transceiver on.

NOTE: When you perform the adjustments in the next
seven steps, adjust the trimmers as close as possible to
the proper frequency.

( ) Depress the microphone button and adjust
trimmer capacitor C425 on the synthesizer cir-
cuit board until the counter indicates
146.000,000 MHz.

( ) Place the MODE switch in the —600 position.

( ) Depress the microphone button and adjust
trimmer capacitor C422 until the counter indi-
cates 145.400,000 MHz.

( ) Place the MODE switch in the +600 position.

( ) Depress the microphone button and adjust

trimmer capacitor C428 until the counter indi-
cates 146.600,000 MHz.

NOTE: Perform the next two steps only if you have an
auxiliary crystal installed at Y401.

( ) Place the MODE switch in the AUX position.

( ) Depress the microphone button and adjust
trimmer capacitor C432 until the counter indi-
cates the proper transmitter frequency.

( ) Turn the Transceiver off and disconnect the
frequency counter from the dummy load.

Alternate Method

NOTE: The frequency counter you use for this ad-
justment must be capable of counting up to at least 25
MHz.

( ) Disconnectthe white-brown wire from pinH on
the transmitter circuit board.

( ) Connect the frequency counter probe to pin C
on the synthesizer circuit board.

() Turn the Transceiver on.

( ) Place the MODE switch in the SIM position.

() Set the frequency selector switches to 146.000
MHz.

() Depress the microphone button and adjust
trimmer capacitor C425 until the counter indi-
cates 24.333,333 MHz.

( ) Release the microphone button.

( ) Place the MODE switch in the —600 position.
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Depress the microphone button and adjust
simmer capacitor C422 until the counter indi-
cates 24.233,333 MHz.

Release the microphone button.
Place the MODE switch in the +600 position.

| Depress the microphone button and adjust
trimmer capacitor C428 until the counter indi-
cates 24.433,333 MHz.
[ ] Release the microphone button.
NOTE: Perform the next two steps only if you have an
auxiliary crystal installed at Y401.
[ ) Place the MODE switch in the AUX position.
Depress the microphone button and adjust

trimmer capacitor C432 until the counter indi-
cates 1.000,000 MHz + fyr: (MHz).

N

] Release the microphone button.

) Turn the Transceiver off.

() Reconnectthe white-brown wire to pin H on the
transmitter circuit board.

METHOD #2

Use the facilities of a commercial two-way radio shop.

METHOD #3

Use a receiver of known frequency accuracy which
has a metered discriminator. Tune the receiver to
each transmit frequency and adjust each trimmer
capacitor for an on-frequency indication.

METHOD #4

Adjust each trimmer capacitor for an acceptable
modulation quality as judged by several other
amateur radio operators.
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DEVIATION ADJUSTMENT

If a deviation monitor meter is available, adjust con-
trol R119 on the transmitter circuit board for 4.5 to 5
kHz of FM deviation. A good way to accomplish this
is to whistle a steady tone into the microphone.

If a deviation monitor meter is not available, preset
control R119 halfway between 11 and 12 o’clock, as
viewed from the knob side of the control. Use on-the-
air checks with other amateur operators. Check with
three or four stations to get a consensus of opinion on

recaptured audio in their receivers. NOTE: If the
operator with which you are checking has an old,
surplus, commercial piece of equipment, it may have
been designed to receive 15 kHz FM deviation sig-
nals. In this case, you may get a report of low-level
recaptured audio. Attempting to increase the devia-
tion for this type of receiver will cause phase distor-
tion or may even close the squelch on narrow
bandwidth receivers designed for 5 kHz FM deviation
signals.

TONE ADJUSTMENTS

NOTE: A frequency counter is required for the follow-
ing adjustments.

( ) Remove the white-brown wire from pin H on
the transmitter circuit board.

( ) Connect a frequency counter to TP105 on the
transmitter circuit board.

( ) Determine the continuous tone frequencies you
desire. Consult a repeater directory, if neces-

sary.

NOTE: When you make the following adjustments,
try to set each tone as accurately as possible. Most
repeaters that use a tone are quite critical as to what
frequency will key them.

( ) Place the TONE switch in position A.

() Depressthe microphone button and adjust con-
trol R125 on the transmitter circuit board for the
desired tone.

( ) Place the TONE switch in position B.

( ) Depressthe microphone button and adjust con-
trol R126 on the transmitter circuit board for the
desired tone.

( ) Place the TONE switch in position C.

( ) Depress the microphone buttton and adjust
control R127 on the transmitter circuit board for
the desired tone.

( ) Turn the Transceiver off and disconnect the
frequency counter.

( ) Reconnectthe white-brown wire to pin H on the
transmitter circuit board.

MICODER ADJUSTMENTS

If you purchased the Transceiver kit with the
Micoder, proceed to that Manual and perform the
“Adjustments.”

This completes the alignment of your Transceiver.
Proceed to “Final Assembly.”
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PICTORIAL 10-1  |&|nk 0
Refer to Pictorial 10-1 for the following steps. B—SBCZR::”I”M“
[ ) Position the chassis as shown. ( ) Remove the six 6-32 X 1/4" screws at A, B, E, P,
NOTE: If you wish, you may install an auxiliary crys- X, and Y in the PA assembly. Discard these
tal at this time. Before you order crystals from a SCrews.
supplier, refer to “Aux Crystal Information” in the
“Operation” section of this Manual. ( ) Loosen the 4-40 x 1/8" screws at C, D, and G.

CAUTION: These screws are very short and can

{ ) Identify the two heat sinks and four 6-32 x 1/4" be loosened only slightly.

screws. Note that one of the holes in each heat

sink is closer to the edge. () Turn the chassis right-side-up.

{ ) Rub silicone grease over the side of a heat sink
that will be against the PA assembly. Then in-
stall the heat sink on the PA assembly with 6-32
x 1/4"” screws at N and T.

) Similarly install the remaining heat sink with () Mixtogether the epoxy you saved from the VCO
6-32 X 1/4” screws at L and S. circuit board assembly.

| IMPORTANT: To suppress the radiation of
harmonics and spurious frequencies, there ( ) Refertotheinsetdrawing and useatoothpick or

( ) Use a soft cloth to wipe fingerprints etc. from
around the hole where the coil extends from the
VCO cover. Do not scrape or use any solvent.

must be very good contact between the rear similar object to put a bead of epoxy around coil
panel, the PA circuit board, and the chassis. L501. Use only enough epoxy to secure the coil
Therefore, use the end wrench to again tighten form to the top VCO cover. Also put a small
the six nuts and two studs on the foil side of the amount of epoxy around the edge of the coil

PA circuit board. slug to secure it at its proper adjustment.
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6-32 x 3/16"
SCREW
6-32 x 3/16"
SCREW L 46
(’;)/Lgc,nﬂy«lwfg ?

r

Refer to Pictorial 10-2 for the following steps.

( ) Positionthe chassisand cabinetas shown. Then
carefully slide the chassis into the cabinet. Be
very careful not to pinch or cut any wires or
cables. IMPORTANT: Check to make sure the
Squelch control terminals do not touch the un-
derside of the cabinet.

( ) Securethe chassistothecabinet. Install six 6-32
x 5/16" truss head screws through the cabinet
and intothe PA assembly. It may be necessary to
shift the position of the panel plate slightly so it
is not pinched.

( ) Tighten the three 4-40 x 1/8" screws to secure
the panel plate to the PA assembly.

FEC

CERTIFICATION

LABEL

THESE
SCREWS

6-32 x 5/16
TRUSS HEAD
SCREW

PICTORIAL 10-2

( ) RefertoDetail 10-2A and slide the bottom plate
into position between the chassis and the
cabinet. Be very careful not to pinch or cut any
wires or cables.

( ) Securethebottom plate to the cabinet with nine
6-32 X 3/16" screws. Use #6 lockwashers on the
three indicated screws.

( ) Read,sign,and date the FCC certification label.

Then carefully peel away the backing paper and
press the label onto the bottom plate as shown
in the Pictorial.

NOTE: In the following steps, be sure each foot is
properly positioned before you allow it to touch the
metal.

( ) Remove the backing paper from a plastic foot

and press the foot into place on one corner of the
cabinet, as shown.

( ) Similarly, mount a plastic foot on each remain-
ing corner of the cabinet.

This completes the “‘Final Assembly.” Proceed to the
“Installation” section of this Manual.
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INSTALLATION

% ou can install this Transceiver in any location where
2 nominal 13.8 VDC supply is available (negative
zround only). The usual power sources are a *“12-
wolt” battery system or a power supply that furnishes
DC from an AC source. Read the “Power Supply”
discussion in the “Operation” section of this Manual.

Most installations can be defined as either a “fixed
station” or as a “mobile station,” although many
operators use their Transceivers in both fixed and
mobile service. A Heathkit AC power supply is avail-
zble for use with this Transceiver in fixed station
service. Mating power supply connectors are fur-
=ished for connection to both fixed and mobile power
supply outputs.

We recommend that you use a low-loss transmission
line of known quality. Some inexpensive cables have
high losses, which would cause poor efficiency.

For mobile installation, a gimbal plate is included
that provides a permanent mount for the gimbal
bracket which holds the Transceiver. The plate has
two sets of slots which provide versatility in the
mounting position of the plate, and therefore the
Transceiver. Both the gimbal bracket and the Trans-
ceiver can be easily removed. Plastic feet are provided
for the gimbal bracket to protect supporting surfaces
in fixed station when the gimbal bracket remains with
the Transceiver.

Pictorial 11-1 (in the Illustration Booklet) shows a few
positions in which you may mount the Transceiver in
both fixed and mobile use.

CAUTION: When you connect your Transceiver to an
antenna, DO NOT change any transceiver adjust-
ments, as you have already aligned it to a 51 () load.
All adjustments for antenna matching must be made
to the antenna and transmission line, and NOT to the
Transceiver.

GIMBAL BRACKET INSTALLATION

% LONG
SHORT ED‘GE

EDGE o EhT

GIMBAL
BRACKET

PICTORIAL 11-2

Refer to Pictorial 11-2 and turn the bracket upside
down as shown. Then remove the paper backing from
each of the feet and press them into place on the
underside of the bracket. Be sure to keep 1/4" distance
between the sides of the feet and the longer sides of
ths bracket, as shown. The edges of the feet should be
flush with the shorter edges of the bracket.
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THUMBNUT

() RefertoPictorial 11-3 and place 1” cork washers
onto the two cabinet studs.

GIMBAL
BRACKET ( ) Start thumbnuts onto the cabinet studs.

( ) Placethe Transceiver ontothe gimbal bracket as
shown, tilt it to the desired position, and
tighten the thumbnuts.

PICTORIAL 11-3

FIXED STATION INSTALLATION

NOTE: In the following steps you will install a con-
nector on the output wires of the Heathkit power

BENEN%VER supply for this Transceiver. The output has one red

SOLDER / (positive) and one black (negative, or ground) wire.
£

WIRE mﬂﬂ DO NOT ( ) Ifit has not already been done, remove 1/4" of

bare wire ends.

! ‘J"l!' BEND Gt insulation from the end of each of the power
/ supply output wires. Twist the fine strands to-
gether and melt a small amount of solder on the

() Refer to Pictorial 11-4 and solder a female con-
nector (#432-73) to the end of each of the two
wires you prepared in the preceding step.

( ) Position a male connector housing (#432-723)

i with the point up and push the female connec-

e 1’_’/; tor on the black wire into the upper hole, as
g@ /< ED shown, until the connector locks into place.

( ) Similarly, push the connector on the red wire
into the lower hole; leave the center hole open.

PICTORIAL 11-4

( ) Plug the power supply connector into the
Transceiver power connector.
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REMOVE 1" OF OUTER
INSULATION.

REMOVE 3/4" OF THE
OUTER SHIELD,

PUSH THE SHIELD BACK AND
REMOVE 3/4" OF INSULATION
FROM THE INNER LEAD.

THE PREPARED CABLE END
SHOULD NOW LOOK LIKE THIS.

SLIDE THE PHONO PLUG OVER
THE END OF THE PREPARED
CABLE AND PRESS IT AGAINST
THE END OF THE OUTER INSU-
LATION UNDER THE SHIELD.
SOLDER THE INNER LEAD TO
THE PHONO PLUG.

/ SMOOTH THE SHIELD SO IT
=t CLOSELY FITS TO THE PHONO
"‘EZE' CONNECTOR. TRIM NEATLY

X ! AS SHOWN AND SOLDER THE
SHIELD TO THE PHONO PLUG.

SOLDER

I

I CcuT 3

“-EVENLY AROUND
PHONO CONNECTOR

M

Wi

L)
S

m o

8- OHM
REMOTE
SPEAKER
TWIN-WIRE  puong pLUG
LAMP CORD
)
— — = -,-J_'I ]
SHOULDER

PICTORIAL 11-6

NOTE: Your Transceiver has an internal speaker. If
you prefer, you can connect an external 8-ohm
speaker to the Transceiver.

( ) Ifyouaregoing tousethe Transceiver's internal
speaker, push the rear panel slide switch to INT.

[ ) Ifyou are going to use an external speaker, refer
to Pictorial 11-6 and install a phono plug on the
speaker leads. Connect the plug to the SPKR

PICTORIAL 11-5

' | Refer to Pictorial 11-5 and, if it has not already
been done, install a phono plug on your trans-
mission line.

' | Connect the transmission line to the ANT con-
nector on the rear panel.

socket on the rear panel, and push the rear panel
slide switch to EXT.

This completes the “Fixed Station” installation in-
structions. If your are also going to use your Trans-
ceiver as a mobile station, proceed to the “Mobile
Installation” section of this Manual. If you donot plan
a mobile installation, proceed to the “Operation” sec-
tion.

MOBILE STATION INSTALLATION

This section of the Manual will discuss the installa-
%um of the Transceiver in an automobile, but the same
geimciples apply to installations in other types of con-
weyance, such as a boat, airplane, or snowmobile.
Fe==c the information before you install your Trans-

() Make sure that the voltage output of your bat-
tery charging system is at least 12.6 volts and
that it does not exceed 16 volts under any cir-
cumstances. If the voltage is not within these
limits, have the system adjusted. See the
“Power Supply” discussion in the “Operation”
section of this Manual.
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BOTTOM LIP
OF DASH

i
DRILL”

5/32" OR #25
_Z HOLES

=

(

)

GIMBAL
PLATE

#10 x 1/2"
SHEET METAL FORMED
SCREW EDGE

PICTORIAL 11-8

Refer to Pictorial 11-7 (Illustration Booklet,
Page 14), the “Installation X-Ray View,"” for a
suggested arrangement of components and
their interconnections. Then decide where and
how you will mount your Transceiver. Look at
Pictorial 11-1 (in the Illustration Booklet) for
some under-the-dash mounting suggestions. A
“home-brew” adapter could be made for the
drive shaft hump, and the gimbal plate (or gim-
bal bracket) could be mounted on the adapter.

Pictorial 11-8 shows the gimbal plate, which
can be permanently mounted in the au-
tomobile. This gives you the option of remov-
ing the gimbal bracket from the passenger
compartment when the Transceiver is not
mounted there. Pictorial 11-9 and 11-10 show
how the gimbal bracket, the gimbal plate, and
the Transceiver fit together. You can remove
the Transceiver by loosening the thumbnuts
(and pulling apart the power line connector),
and you can remove the gimbal bracket by re-
moving the thumbscrews. Of course, you can
attach the gimbal bracket permanently to the
automobile and not use the gimbal plate. How-
ever, it is often convenient to be able to remove
the gimbal bracket.

Decide upon the power wire routing path. You
can run the red power wire through an existing
opening in the fire wall direct to the battery.
Alternately, there may be an unused circuit
available on the accessory fuse block of your
automobile, and the power can be taken from
this source. The ignition switch will usually
control the accessory circuit. Also determine
where you will connect the black (ground)
power wire,

NOTE: If you prefer, you can install an additional fuse
in the red power wire near the battery. The in-line
fuse already installed will protect the Transceiver in
either fixed or mobile installations; but will not, for
example, protect the battery should the power wire
short-circuit to the fire wall.

Determine the routing of the antenna transmis-
sion line.

GIMBAL
BRACKET

10-32
THUMBSCREW

PICTORIAL 11-9

GIMBAL
PLATE ,-’/?ORME
. EDGE
| G e
= —

D

&
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~__ FORMED -~

GIMBAL
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CONNECTOR
HOUSING
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THUMBNUT
v

ANTENNA
D IN LINE LEAD

PICTORIAL 11-10

MOUNTING HARDWARE

If vou are going to use the gimbal plate, refer to
Pictorial 11-8 and use the gimbal plate as a
template to drill two mounting holes in the
lower lip of the dash. Use a 5/32" or a #25 bit.

Secure the gimbal plate to the dash with two
#10 x 1/2" sheet metal screws. Use either pair
of slots to position the plate as desired. NOTE:
Four screws have been supplied in case they are
needed in some installations.

Refer to Pictorial 11-9 and secure the gimbal
bracket to the gimbal plate. Use #10 flat
washers and 10-32 thumbscrews. The slots in
the gimbal bracket may be toward the rear of the
wehicle, if you prefer.

NOTE: Your Transceiver has an internal speaker. If
you prefer, you can connect an external 8-ohm
speaker to the Transceiver.

( ) Ifyouaregoingtousethe Transceiver'sinternal
speaker, push the rear panel slide switch to INT.

() Ifyou are going to use an external speaker, refer
to Pictorial 11-6 on Page 129 and install a phono
lug on the speaker leads. Connect the plug to
the SPKR socket on the rear panel, and push the
rear panel slide switch to EXT.

( ) Refer to Pictorial 11-10, loosen the two
thumbnuts, insert the studs on the sides of the
Transceiver into the slots in the gimbal bracket,
and tighten the thumbnuts.
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POWER WIRING

You can connect the power wire to the battery, al-
though it is possible there is an unused terminal
available on the accessory fuse block of your au-
tomobile. In this case, connect the red power wire to
the unused terminal. (A 1/4” push-on connector is
furnished. Any other type of connector you may re-
quire should be purchased locally.) The automobile
ignition switch will usually control this circuit in the
same manner as the other accessory circuits. To make
sure the circuit is suitable, connect a voltmeter be-
tween the terminal and the automobile body and turn
the ignition key to either “on” or to “accessory.” If
there is no voltage reading, check to make sure a fuse
is actually installed.

On some automobiles, the starter relay terminal is a
convenient place to obtain battery voltage. If you de-
cide to use this connection, secure locally a solder lug
which will fit the relay terminal.

If you used an AC power supply to align your Trans-
ceiver and are now making a mobile installation, in-
stall a male connector on the large red and large black
power wires by performing the first four steps under
“Fixed Station Installation” on Page 128. Then per-
form numbered steps 1 through 8 that follow.

If you used your 12-volt battery as a power source for
the alignment of your Transceiver, you will already
have the male connector housing installed on the red
and the black power wires. In this case, perform only
the following steps, but perform all of them.

1. () Remove and set aside the fuse from the
Transceiver’'s fuseholder.

2. () Temporarily place the Transceiver in its
permanent position.

3. () Plugthe male connector on the power wires
into the female connector on the Trans-
ceiver.

4. () Route the red wire to your battery (or the
accessory fuse block). Allow a little extra
length for strain relief and cut the wire to
length.

SPADE LUG

BEND LUGS OVER BARE WIRE
AND SOLDER

PICTORIAL 11-11

5. () Install the required type of connector on the

red wire and connect it to your battery or the
fuse block.

6. () Route the black wire from the power con-
nector to the ground point you have
selected. Allow a little extra length for strain
relief and cut the wire to length.

7. () Refer to Pictorial 11-11 and install a spade
lug (#259-22) on the end of the black wire
and secure the lug to the ground point witha
#6 sheet metal screw.

8. () Turn the VOLUME control coun-
terclockwise until it clicks and then replace
the fuse in the fuseholder.

( ) Turn the VOLUME control clockwise until it
clicks. The meter face should light, indicating
that you have correctly made your power con-
nection.

( ) Start your automobile engine.

() Check for alternator whine in the receiver and
transmitter.

NOTE: If alternator whine exists, refer to the ARRL

Handbook or your local automotive garage for assis-
tance in locating the problem.

( ) Turn the Transceiver off.
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REMOVE 1" OF QUTER
INSULATION.

REMOVE 3/4" OF THE
OUTER SHIELD.

PUSH THE SHIELD BACK AND
REMOVE 3/4" OF INSULATION
FROM THE INNER LEAD.

THE PREPARED CABLE END
SHOULD NOW LOOK LIKE THIS.

SLIDE THE PHONO PLUG OVER
THE END OF THE PREPARED
CABLE AND PRESS IT AGAINST
THE END OF THE OUTER INSU-
: LATION UNDER THE SHIELD.
SOLDER SOLDER THE INNER LEAD TO
THE PHONO PLUG.

SMOOTH THE SHIELD SO IT
CLOSELY FITS TO THE PHONO
CONNECTOR.TRIM NEATLY
AS SHOWN AND SOLDER THE
SHIELD TO THE PHONO PLUG.

SOLDER

REMOVE |
| CUT SHIELD OFF
EXCESS S-EVENLY AROUND
PHONO CONNECTOR.

PICTORIAL 11-12

! | RefertoPictorial 11-12 and install aphonoplug ~ NOTE: A microphone clip and two #6 x 3/8" sheet
on the transmission line coming from your an-  metal screws to mount it have been furnished. Mount
tenna. the clip at a convenient location.

¢ | Pushthephono plugintothe ANT socket on the

rear panel.
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PICTORIAL 11-13

Two-meter antennas are available commercially from
the Heath Company, and others, or you can construct
your own. A discussion of antennas is beyond the
scope of this Manual. Refer to the several good hand-
books on the subject, one of which is the ARRL An-
tenna Book, available from most radio equipment
dealers or from ARRL, 225 Main Street, Newington,
CT. 06111.

In the absence of an SWR (standing wave ratio) meter
capable of accurate measurements at two meters, use
a directional wattmeter for forward and reflected
power readings. You can convert these readings to
SWR by use of the SWR Calculator, Pictorial 11-13.
The optimum SWR is 1, but you will obtain good
results at any reading less than 2. Higher ratios will
not damage this Transceiver but are undesirable from
an operational standpoint.
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1rﬂ’ERATION

CONTROLS AND CONNECTIONS

Wefer to Pictorial 12-1 (Illustration Booklet, Page 14)
“ar the location and functions of front and panel con-
=== connections, and adjustment access points.

SPEAKER

¥ you use an external 8-ohm speaker, connect it to the
s=ar panel SPKR socket and push the rear panel
spezker switch to EXT. If you use the built-in speaker,
m=ke sure the rear panel speaker switch is at INT.

MICROPHONE

Use only the microphone supplied with the Trans-
ceIver.

Depress the Microphone switch to activate the trans-
mit circuits; release the switch to receive.

SIGNAL METER

The front panel meter shows relative transmitted sig-
ma! strength and relative received signal strength.

SQUELCH

To adjust the SQUELCH control, first turn it fully
wounterclockwise. Turn the Transceiver on and set
e VOLUME control so you hear background noise at
@werage volume. Then turn the SQUELCH control
&mcb clockwise until the noise just disappears. Set-
#=e the SQUELCH control further clockwise requires
= sronger received signal to break the squelch.

CHEANNEL ACTIVITY INDICATOR

The amber LED (to the left of the meter) lights when-
wmer the receiver is unsquelched.

STNTH LOCK INDICATOR

e sed LED lights whenever the synthesizer is un-
“seked It will normally light briefly when you change

frequency, switch from transmit to receive, or switch
from receive to transmit.

MODE SWITCH

The SIM (Simplex) position provides transmitter and
receiver operation on the displayed frequency. In the
—600 mode, the transmitter operates 600 kHz below
the receiver frequency. In the +600 mode, the trans-
mitter operates 600 kHz above the receiver frequency.
An AUX (Auxiliary) position is provided for an alter-
nate frequency split, should you require one. Do not
use this position if you have not installed an auxiliary
crystal because the transmitter will not operate.

TONE SWITCH

Some repeaters require a subaudible continuous ac-
cess tone. This switch allows you to select one of three
tones (adjustable internally) or a no-tone (off) condi-
tion. This switch should normally be OFF when you
use simplex operation.

CHANNEL SELECTION SWITCHES

Use the lever switches to select the 1 MHz, 100 kHz,
and 10 kHz digits of the desired receive frequency.
Use the toggle switch to select either 0 kHz or 5 kHz.
The left-hand lever switch must be set to 4, 5,6, or 7
(also 3 or 8 for CAP or MARS operation). The dis-
played frequency is always the receiver frequency,
and will be the transmit frequency only when the
Mode switch is in the SIM (Simplex) position.

NOTE: You must add the displayed frequency to 140
MHz to obtain the correct operating frequency.

Example: 6.940 = 146.940

CAUTION: In the +600 or — 600 modes, the transmit-
ter frequency is 600 kHz higher or 600 kHz lower,
respectively, than the receiver frequency. You must
use care to avoid out-of-band transmission in these
modes. A similar condition exists in the auxiliary
mode, if it is used.
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POWER SUPPLY

A DC voltage between 12.6 volts and 16 volts will
operate the Transceiver. The voltage can be furnished
by an AC-operated power supply or a 12-volt system,
such as an automobile battery. The supply must have
a negative ground and be capable of at least 2.6 am-
peres output. For fixed station use, the Heathkit
Model HWA-2036-3 will sufficiently power this
Transceiver at normal line voltages.

CAUTION: Before you connect this Transceiver to
mobile “12-volt” power source, check the voltage at
the battery with the engine running above a fast idle.
The voltage MUST NOT exceed 16 volts or the Trans-
ceiver may be damaged.

AUX (AUXILIARY) CRYSTAL INFORMATION

If you desire to add a crystal to the AUX position to
provide an alternate transmitter offset frequency, you
should supply the crystal manufacturer with the fol-
lowing information:

Required Frequency, calculate as follows:

Crystal Frequency =

Example: For an offset of +400 kHz (transmitter .4
MHz higher than receiver),

.4 MHz

Note that for negative offsets (transmitter below the
receiver frequency), the required crystal frequency
will be below 23.3333 MHz. In other words, you
should change the plus (+) sign in the above formula
to a minus (—).

Frequency tolerance = *.002% or better
at 25°C.
Crystal type = Fundamental

Load Capacity = 23 pF.

Series Resistance = 40 ) max. (0°C to 60°C).

Stability [= +10 ng;s per million
0° to 50°C).

Holder = HC-25U.
Holder pin size = .040" dia.
Holder pin spacing = ,192",

23.3333 MHz. +

Desired offset (MHz)

6

= 23.3999 MHz.
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NORMAL OPERATING CHARACTERISTICS

The relay will click when you turn the Trans-
ceiver on.

When you depress or release the microphone
button, the Synth Lock lamp should light
briefly.

If vou attempt to operate outside the band, and
the jumper is installed on the synthesizer circuit
board, the relay will click briefly before lock-out
is established.

The Channel Activity lamp may light briefly
when you depress or release the microphone
button.

The time required to achieve lock will vary
across the band due to changing loop paramet-
ers.

Without modulation, a low level tone may be
detected on your transmitted carrier.

A microphonic condition may occur at a few
frequencies with the VOLUME control ata high
setting and the Transceiver unsquelched but
not receiving a signal. This will not affect the
performance under normal operating condi-
tions.



Page 138

IN CASE OF DIFFICULTY

Begin your search for any trouble that occurs after
assembly by carefully following the steps listed
below in the “Visual Tests.” After you complete the
“Visual Tests” refer to the Troubleshooting Charts.

VISUAL

1: Recheck the wiring. Trace each lead with a
colored pencil on the Pictorial as you check it.
1t is frequently helpful to have a friend check
your work. Someone who is not familiar with
the unit may notice something that you have
consistently overlooked.

2.  About 90% of the kits that are returned to the
Heath Company for repair do not function
properly due to poor connections and solder-
ing. Therefore, you can eliminate many trou-
bles by reheating all connections to make sure
they are soldered as described on Pages 28 and
29. Be sure there are no solder “bridges’ bet-
ween circuit board foils.

3 Check to be sure all transistors and diodes are
in their proper locations. Make sure each lead is
connected to the proper point. Make sure that
each diode band is positioned above the band
printed on the circuit board.

4. Check electrolytic capacitors to be sure their
positive (+) mark is at the correct position.

5. Check to be sure that each IC is properly in-
stalled in its socket, and that the pins are not
bent out or under the IC. Also be sure the IC's
are installed in their correct positions.

NOTE: Refer to the “Circuit Board X-Ray Views"” on
Page 150 for the physical location of parts on the
circuit board.

TESTS

6. Check the values of the parts. Be sure in each
step that you wired the correct part into the
circuit, as shown in the Pictorial. It would be
easy, for example, to install a 22 k() (red-red-
orange) resistor where a 2200  (red-red-red)
resistor should have been installed.

i Check for bits of solder, wire ends, or other
foreign matter which may be lodged in the wir-
ing.

8. Look between each circuit board and the chas-

sis to be sure all leads were cut off short,

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

If you have still not located the trouble after the “Vis-
ual Tests" are completed, and a voltmeter is available,
check voltage readings against those shown on the
Schematic Diagram. Read the ‘“‘Precautions for Trou-
bleshooting” before you make any measurements.
NOTE: All voltage readings were taken with a high
impedance voltmeter. Voltages may vary as much as
*+20%.

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to the “Customer Service”
information inside the rear cover of this Manual. Your
Warranty is located inside the front cover.



|
| -

!J

Page 139

PRECAUTIONS FOR TROUBLESHOOTING
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PICTORIAL 13-1

Use caution when you test IC and transistor
circuits. Although they have almost unlimited
life when used properly, they are much more
vulnerable to damage from excessive voltage or
current than other circuit components.

Be sure you do not short any terminals to
ground when you make voltage measurements.
If the probe should slip, for example, and short
across terminals or voltage sources, it is very
likely to cause damage to one or more IC's,
transistors, or diodes.

PA CIRCUIT BOARD ACCESS

To gain access to the component side of the power
amplifier circuit board after initial assembly, refer to
Fictorial 13-1 and proceed as follows.

Dissassembly

[

: J

Remove the 6-32 screws at CA and CE.

Hold the flats in the ends of the transistor studs
with pliers to keep them from turning, and use
the end wrench to remove the two 8-32 shoul-
der nuts from the transistor studs at H and Q.

Remove the eight 6-32 screws that hold the rear
panel to the eight studs.

() Lift off the rear panel.

Reassembly

() Place the rear panel over the studs so the eight
panel holes are aligned with the holes in the
studs.

() Turn the 8-32 nuts (which remained on the
transistor studs) down against the transistors.

( ) Starttheeight6-32 X 1/4” screws into the studs.
Tighten these screws firmly, but do not over-
tighten them. NOTE: You will remove six of
these screws when the cabinet is installed.

() Insert two 6-32 X 1/4” screws at CA and CE.

( ) Reach in between the rear panel and the com-
ponent side of the circuit board with a screwd-
river and turn the 8-32 nuts on the transistor
studs so they are snug against the back of the
rear panel. DO NOT use the end wrench.

( ) Replace the two 8-32 nuts on the transistor
studs at H and Q. Again hold the end of the
studs with pliers and tighten these nuts with
the end wrench but DO NOT overtighten them,
as the threads of the brass studs can be dam-
aged.
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CHECKING TRANSISTORS AND DIODES

SILICON BIPOLAR TRANSISTORS

To check a transistor accurately, you should use a
transistor tester. However, if one is not available, you
can use an chmmeter to determine the general condi-
tion of any one of the bipolar transistors in this kit.
The ohmmeter you use must have at least 1 volt DC at
the probe tips to exceed the threshold of the diode
junctions in the transistor you are testing. Most vac-
uum tube voltmeters meet this requirement.

To check a transistor with an chmmeter, proceed as
follows:

g = Remove the transistor from the circuit.

2 Set the ohmmeter to the R x 1000 range.

3. Connect one of the chmmeter test leads to the
base (B) of the transistor. Touch the other meter
lead to the emitter (E) and then to the collector
(C). Both readings should be the same, but may
be either high or low. If one reading is high and
the other low, the transistor should bereplaced.
(Use the Identification Chart on Page 154 to
identify the transistor leads.)

4, Interchange the test leads and repeat step 3.

NOTE: In the unusual case when the readings are all
low, or all high, no matter which chmmeter lead is
connected to the base, the transistor should also be
replaced.

MOSFETs

Insulated gate type MOSFETSs are used at Q201, Q203,
and Q205 on the receiver circuit board and at Q408 on
the synthesizer circuit board. Usually, any defect in
these devices is an internal short circuit between the
source and one of the gates. You can check them in the
circuit with a high impedance voltmeter (10
megohms or higher). An abnormally low source volt-
age may indicate an internal short circuit.

DIODES

To check a diode, unsolder one end from the circuit
board, pull the lead up and out of the circuit board
hole, and proceed as follows:

18 Set the ohmmeter to the R X 1000 range.

2. Connect one of the ohmmeter test leads to the
lead at the cathode (banded) end of the diode.
Connect the other test lead to the other diode
lead. Note the meter reading. Then interchange
the meter leads and take another reading. One
reading should be high and the other low (at
least 10:1). If both readings are either high or
low, the diode should be replaced.
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TROUBLESHOOTING CHARTS

The following charts list the “Condition” and the
“Passible Cause” or “Troubleshooting Procedure” of
& l=rge number of malfunctions. If a particular part or
perts are mentioned (transistor Q112, for example, or
switch SW7) as a possible cause, check these parts to
s== if they are wired or installed incorrectly. Also

TRANSMITTER PROBLEMS

check to see if an improper part was installed at that
location. It is also possible, on rare occasions, for a
part to be faulty.

NOTE: A synthesizer troubleshooting chart is located
on Page 15 in the Illustration Booklet.

CONDITION

POSSIBLE CAUSE

No meter indication at TP101
(synthesizer locks okay).

1. (101
2. L101 and L102 not adjusted properly.

No meter indication at TP102; TP101 okay.

1. Qioz.
2. L103 and L.104 not adjusted properly.

No meter indication at TP103; TP102 okay.

1. Q103.
2. 1105 not adjusted properly.

No meter indication at TP104;
TP103 okay.

1. L106 and L107 not adjusted properly.
2. D101.
3. Cable shorted at P102.

No transmitter power output; TP104
okay and relay pulls in.

1. Q301, Q302.
2. Trimmer capacitors C301, C302, C303,
£ans CANR misadinstad

Relay does not close when the microphone
button is pressed.

ecy

Microphone cable wired incorrectly.
409, Q413, Q414.
3. S301 wired wrong.

b

Relay closes when microphone button is
pressed, but quickly drops back out.

1. Synthesfzer unlocking.
2. Outside band (jumper installed in synthesizer
circuit board).

Relay is continuously energized.

1. D407 shorted.
2. Q414 shorted.

Meter indicates output, dummy load
remains cold. PA tuning is critical.

1. Antenna socket not soldered on both sides of cir-
cuit board.
2. Relay K301 defective.

No voice or tone modulation; power
output okay.

1. Relay contacts.
. Socket S301 wired wrong.
3. VD501.

No voice modulation; tone okay.

1. €01,
2. Microphone cable wired wrong or shorted.
3. Green shielded cable shorted.

No tone modulation; voice okay.

1. IC102.
2. Switch SW2,
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RECEIVER PROBLEMS

CONDITION TROUBLESHOOTING PROCEDURE
A. Squelch control inoperative. g START
Audio output normal, Volume ¥
control action normal. Tum Squelch control fully | .
clockwise. Voltage at positive D202, D203, Q209
(+) lead of C273 is at least 2
volts with no signal.
¥ YES
Q206, Q210, Q211
B. No audio. S meter does not 1. Q203, Q204.
indicate a signal. 2. 1C203 or its socket installed wrong.
C. No audio. S meter operates
normally. Squelch control has START
no effect.
b 1. Turn Volume to minimum.
2. Disconnect violet wire from pin
NO p
Ground base of Q206. Squelch H on receiver circuit board and
opens, giving normal audio. connect a small wire from vio-
| veS let wire to pin 1 on IC406.
3. Advance Volume control.
Q210, Q211 Loud tone is present.
Y YES y NO
1C202, Q205, 1C2083,
Q200 speaker
D. Noise (with no signal input) is START
very low.
3
Z 3 g NO
10.245 MHz oscillator is operating. >4 Q208, Y205
! YES
| Q201, Q203 B
el
E. Distorted audio. 1. L210 misadjusted.

2. Y201, Y202, Y203, Y204 in
wrong locations.
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SPECIFICATIONS

RECEIVER

EROMABKELVELY ..o cvsoiiioin st o cm s it o s s 12 dB SINAD* (or 15 dB of quieting) at .5 uV.

Baeiey thrasheld . o o i S 0.3 uV or less.

BRI EINEOUL o v S s e e 1.5 watts at less than 10% THD; 2 watts maximum
output (typical).

e R OjeCtion ; i: s 5w i rmaommeiies seip s —45 dB or greater.
Spurious Rejection .............. e —50 dB or greater.

BERBIOCHON . . ..« o arsimin i s e sawsias —80 dB or greater.

Internally Generated Spurious Signals ....... Below 1 uV equivalent (except at 144, 146, and 148
MHz).

DI EIER: . v o oo 8 s 6 dB at 15 kHz minimum and 60 dB at 30 kHz
maximum.

Modulation Acceptance .........c.oieivnsnesas 7.5 kHz, minimum.

*SINAD = Signal + noise + distortion
Noise + distortion
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TRANSMITTER

POWEE DRIONIE . 2 b e ki snniesmivsia g 10 watts minimum to a 50 () load (13.8 VDC, 25°C).

Spurious and Harmonic Output .............. —60 dB.

NEOAIHAEON -t s s s v v A s e Seas FM, 0-7.5 kHz, adjustable.

2t ] e P e e e e T S 100% with infinite VSWR.

Tone BRoo@er .. v v v v nns s s s 3 tones, 70 to 200 Hz, approximately 700 Hz devia-
tion.

Transmatter OFat .. .0 viusn o s stz e 0 (simplex), —600 kHz, +600 kHz with crystals

supplied. Provision for one other offset crystal.

GENERAL

Frequency COVErage . .......ovcusseewsssssas Any 4 MHz segment from 143.5 to 148.5 MHz.
(Transmitter lockout can be defeated for out-of-band
operation.) Offset must not exceed =1 MHz.

Frequency INncrements ... ....::evoesscesivns 5 kHz.

Frequency Stability ......................... + .0015%.

Operating Temperature Range ............... 15 to 125 degrees F (—10 to +50 degrees C).
Operating Voltage Range .................... 12.6 to 16 VDC (13.8 VDC, nominal).

Current Consumption ............coevninians Receive Mode: 700 mA maximum, squelched.

Transmit Mode: 2.6 amperes maximum at 13.8 VDC.

B3 00: 00 {ole S e R, IR 2-3/4" high X 8-1/4" x 9-7/8" deep (7.1 X 21 X 24.5
cm).
WHEIRIE . oooov e aisimim il o ok simiae iste w6 slaiai o 2.25 lbs (2.83 kg).
WSS o A

The Heath Company reserves the right to discontinue
products and to change specifications at any time
without incurring any obligation to incorporate new
features in products previously sold.
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CIRCUIT DESCRIPTION

Refer to the Block Diagram(Illustration Booklet, Page

16) and the Schematic while you read this ““Circuit
Description.” The part numbers are arranged in the
following groups to help you locate specific parts on
the Schematic, circuit boards, and chassis.

1-99 Parts mounted on the chassis.

100-199 Parts mounted on the transmitter
circuit board.

200-299 Parts mounted on the receiver
circuit board.

300-399 Parts mounted on the power
amplifier circuit board.

400-499 Parts mounted on the synthe-
sizer circuit board.

500-599 Parts mounted on the VCO

circuit board.

The voltage controlled oscillator (VCQ), which is the
heart of this Transceiver, provides the proper fre-
quencies for the transmitter and receiver injection.
The VCO is part of a phase-locked loop, called a
frequency synthesizer, which determines the fre-
quency of the VCO and holds it as stable and accurate
as a crystal-controlled oscillator. Three lever-
operated binary-coded decimal switches and a 0/5

kHz miniature toggle switch select the receiver fre-
quency you desire. A four position rotary switch al-
lows you to select the transmitter offset frequency so
that the transmitter automatically tracks the receiver.
The frequency of the VCO is varied in step with the
output of the transmitter audio stages (on the trans-
mitter circuit board) to cause modulation.

Thereceiver mixes the incoming signal at the antenna
with the sixth harmonic of the VCO signal. The result-
ing 10.7 MHz IF signal is filtered by an 8-pole crystal
filter, amplified, and mixed with the output of a
crystal-controlled oscillator to produce a 455 kHz IF
signal. The transmitted audio is recovered from this
IF signal by means of a quadrature detector. This
audio signal is then amplified to a level sufficient to
drive the speaker.

The transmitter multiplies the VCO output frequency
by a factor of six and steps up the power to the level
required to drive the power amplifier.

The power amplifier boosts the RF signal coming
from the transmitter circuit board to provide a
minimum of 10 watts of RF power, which is coupled
to the antenna.
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SYNTHESIZER

GENERAL

The synthesizer circuit board receives an 833.333 Hz
reference signal from the transmitter circuit board
and also the output signal from the voltage-controlled
oscillator (VCO) on the VCO circuit board. The fre-
quency of the signal coming from the VCO circuit
board is one-sixth the desired transmitter frequency
in the transmit modes, and is automatically switched
in the receive mode so that, when multiplied by six, it
provides a receiver injection signal that is 10.7 MHz
below the receive frequency selected on the front
panel switches.

The accuracy and stability of the VCO are propor-
tional to the combined accuracy and stability of two
temperature-compensated, crystal-controlled oscil-
lators. One of these oscillators operates at 10 MHz and
provides the 833.333 Hz reference signal. The other
oscillator (offset oscillator) operates in the 20 MHz
range. The VCO is phase-locked to these two oscil-
lators. If the VCO becomes unlocked, the red “Synth
Lock” LED will light. If this unlocked condition lasts
for more than about one-half second, the transmitter
is automatically disabled to prevent operation out-
side the band. This inhibit circuitry also disables the
transmitter if the front panel switches are set below
144.000 MHz or above 147.995 MHz. This feature can
be defeated if you desire to operate on MARS or CAP
frequencies.

pr——r
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Transistor Q402 mixes the output of the offset oscil-
lator (Q406) with the output of the VCO. A low-pass
filter, consisting of C404 and L401 passes the differ-
ence signal to Q401 where it is shaped to be compat-
ible to drive a programmable divider formed by IC401
through IC404. When the VCO is on the frequency
that corresponds to that selected on the front panel
switches, the output of the programmable divider is
833.333 Hz. If the VCO is not on the correct frequency,
the output of the programmable divider is other than
833.333 Hz, which is required for lock.

IC406 compares the output frequency of the pro-
grammable divider to the 833.333 Hz reference. If
they are equal, the tune voltage to the VCO remains
unchanged and IC406 phase-locks the loop. If they are
not equal, the phase-frequency detector, IC406, puts
out pulses which are integrated (averaged) by loop
filter Q404. This changes the tune voltage in the
proper direction to tune the VCO toward the correct
frequency and brings the output of the programmable
divider toward 833.333 Hz (establishing the locked
condition),

PROGRAMMABLE DIVIDER

The programmable divider, (see Figure 1) consists of
IC401, 1C402, IC403, and IC404. IC401, IC402, and
IC403 are cascaded programmable, decade down-
counters. The divisor, which is the number selected

Figure 1
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e front panel switches, is “loaded” into the coun-
%== oo the indicated negative edge, and each sub-
ssguent positive edge decrements this number by
wme Forexample, if 6.94 (146.94 MHz) is selected, a 6
= seded intoIC401,2a9into1C402, and a 4 into IC403.
This makes the divisor 694. After 694 cycles have
Se=n counted, the “buss” line (common line between
z=s 12) goes high briefly. The resulting series of
pesitive pulses on the bus line is the output of the
srogrammable divider.

Flip-flopIC404A, just ahead of the cascaded counters,
multiplies the total divisor by 2 which, in the example
ziven, makes the total divisor 2 x 694 = 1388 (0/5 kHz
switch is in the 0 kHz position). In the simplex (SIM)
mode, the offset oscillator is operating at 23.333 MHz.
If this is mixed with the required VCO frequency of
24.49 MHz (146.94 MHz/6), a difference frequency of
1.1567 MHz is obtained. If this difference is divided
by 1388 (2 X 694), theresultis 833.333 Hz, asrequired
for lock.

If the 0/5 kHz switch is set to the 5 kHz position, the
total divisor must increase by oneto 1389 (2 x 694.5).
This isaccomplished by disabling IC404 A during the
cvcle which just follows the positive edge of the buss
output. In effect, IC404B counts the extra cycle and
“hides” it from IC404A.

OFFSET OSCILLATOR

The offset oscillator is formed by Q406 and the as-
sociated circuitry. In the receive mode, the required
oscillator frequency is 21.55 MHz. This crystal (Y405)
is switched in by D406, which is turned on by Q412.
(412 conducts due to the 13.8 volts present on pin U
via the relay coil.

In the transmit mode, the push-to-talk switch re-
moves the base bias from Q413, which allows Q414 to
turn on and energize the relay. Q411 and Q412 turn
off and Q410 conducts, which switches in the ap-
propriate transmitter offset crystal as selected by the
front panel Mode switch, SW7.

OUT-OF-LOCK/BAND DETECTION
AND TRANSMIT INHIBIT

Whenever the phase-locked loop is not locked, nega-
tive pulses will appear on one of the two inputs to
IC405A. The active input is determined by whether

the output of the programmable divider is higher or
lower than the 833.333 Hz reference. Positive pulses
at the output of IC405A charge capacitor C421, which
turns on Q405. When Q405 is turned on, it applies a
low to pin 4 of IC405B, which causes its output to go
high and turn on Q409. Q409 prevents Q414 from
turning on when you press the PTT switch and thus
inhibits the transmitter. The low on pin 4 of IC405B is
also applied to Q407, which turns it off and allows
Q408 to light the Synth Lock LED.

If the 1 MHz lever switch (SW3) is set to a number
other than 4, 5, 6, or 7, the *“4" output of the switch is
grounded. This grounds pin 5 of IC405B and inhibits
the transmitter as was described in the above para-
graph. This helps prevent you from operating outside
the 2-meter amateur band. (Out-of-band transmis-
sions can still occur when the selected receive fre-
quency is within the band, but the offset transmitter
frequency is not.) If MARS or CAP operation is de-
sired, you can remove the jumper on the synthesizer
circuit board to disable the out-of-band inhibit fea-
ture.

R448, R449, and C443 briefly delay the inhibit cir-
cuitry to allow the synthesizer to lock on different
frequencies in transmit and receive. The delay gives
the loop a chance to lock when the Transceiver
switches from receive to transmit. This transition typ-
ically takes less than 150 mS, but if the loop does not
re-lock within approximately 500 mS, the transmitter
inhibit circuitry releases the relay.

IC502, an ECL (emitter-coupled logic) integrated cir-
cuit, is the heart of the VCO. It is tuned by L501, C513,
and varactor diode VD502, In the receive mode, Q502
switches in C509 and C511 which lower the fre-
quency range by the required amount. In transmit,
frequency modulation is accomplished by applying
the transmitter audio to a second varactor diode,
VD501, This assures constant deviation over the en-
tire frequency range.

Q503 and Q504 make up a low-pass filter, which
helps remove any residual 833.333 Hz reference from
the tune voltage.

IC501, a separate 5-volt regulator, is included on the
VCO circuit board. This regulator supplies only the
oscillator IC and loop filter and thus helps to isolate
the analog circuitry from the digital circuitry.
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RECEIVER

The signal from the antenna passes through a
double-tuned circuit to RF amplifier Q201. The out-
put of Q201 is again double-tuned and then mixed by
Q202 with the injection signal from Q207. This injec-
tion signal is 10.7 MHz below the selected receive
frequency.

The 10.7 MHz IF output from Q202 passes through an
8-pole crystal bandpass filter to IF amplifier/limiter
IC201. The output of this filter is mixed by Q203 with
8 10.245 MHz signal from crystal oscillator Q208 and
produces a 455 kHz IF signal.

The 455 kHz IF signal is amplified by Q204, which
drives quadrature detector IC202. The output of Q204
is also rectified by D201 to produce an indication of
relative signal strength on the S meter.

The recovered audio from IC202 passes through a
filter, consisting of 1211 and C237, which removes
any remaining 455 kHz IF signal. The audio is
preamplified by Q205 and then passes through the
Volume control and a de-emphasis network to audio
amplifier IC203, which drives the speaker.

The high frequency (noise) component of the audio
signal passes through the Squelch control to squelch
noise amplifier Q209. The amplified noise is then
rectified by D202 and D203. When the resulting DC
voltage is of a sufficient level, it will trigger the
Schmitt trigger formed by Q210 and Q211. When
triggered, the collector of Q211 is high and turns on
Q206. This pulls the emitter of Q205 high, turning it
off, and squelches the reciever. When the receiver is
unsquelched, Q212 does not conduct, which allows
Q213 to light the Channel Activity LED.

The audio output coming from IC203 is routed to the
speaker through the PA circuit board where it is
grounded in the transmit mode by a pair of relay
contacts. SW301 selects either the internal speaker or
an optional external 8-ohm speaker.

TRANSMITTER

MICROPHONE AMPLIFIER

The microphone audio passes through C128 to two
cascaded amplifier stages in IC101. The values of
R112 and C128 were chosen so any audio frequencies
below 3 kHz are attenuated at a 6 dB-per-octave rate
and thus provides pre-emphasis. Pre-emphasizing
the audio at the transmitter and de-emphasizing it in
the receiver results in a higher signal-to-noise ratio.

IC101B saturates on relatively low levels of speech
and causes symmetrical clipping of the audio peaks.
This limits the possible deviation for a given setting
of the Deviation control. This type of limiting pro-
duces harmonics of the voice frequencies which must
be eliminated. The network following the Deviation
control is a post-limiter roll-off network which at-
tenuates these higher frequencies.
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TONE OSCILLATOR

The subaudible tones that are required to access some
m=peaters are generated by IC102 which is an astable
mmitivibrator. Three separate tones may be set by
m=ltiturn controls R125, R126, and R127. Since the
s=tput of this IC is a square wave that contains many
==desired harmonics, a roll-off network is also used
Sere.

TRANSMITTER RF STAGES

The output signal from the VCO circuit board is
coupled through a double-tuned circuit to tripler
Q101. The output is again double-tuned and then
doubled by Q102. The output of Q102 is amplified by
Q103 to the level required to drive the PA.

Test points TP101, TP102, and TP103 provide a
means of measuring the relative drive level to each
stage. TP104 provides an indication of the output
from the entire transmitter chain.

REFERENCE OSCILLATOR AND DIVIDERS

IC103A and IC103D together with Y101 form a stable
10 MHz oscillator whose output is buffered by
IC103C. IC104, IC105, and IC106 divide the signal by
1000 and IC107 divides it by 12. The resulting
833.333 Hz is buffered by IC103B and provides the
reference source for other circuits in the radio.

The network consisting of C146, C147, C148, and
R139 provides a terminated, variable-signal source of
1 MHz harmonics for use as a receiver alignment aid if
a signal generator is not available.

HASH FILTER/REGULATOR

The line coming from the power source is filtered by
C151, 108, C152, and C153 to eliminate noise such
as alternator whine and ignition noise.

D102 provides protection for the Transceiver against
the reversed supply polarity, which causes D102 to
conduct and blow the fuse. Q104 is a conventional
series regulator that provides 11 volts. IC1 is a
chassis-mounted, 5-volt regulator which supplies all
the digital intergrated circuits in the transceiver.

POWER AMPLIFIER

C301, C302, and L301 (a printed circuit coil) match
the input of the power amplifier circuit to the imped-
ance of the signal coming from the transmitter.

C303, C304, C305, and L302 (another printed circuit
coil) provide matched interstage coupling between
Q301 and Q302.

1303, C308, and C309 match the impedance of the
output of Q302 to the 50 () antenna output. C311,
C312,C313, 304, and L305 form a low-pass filter for
the output circuit of Q302.

The output signal is routed through relay K301 to the
antenna socket on the rear panel of the Transceiver.

D301 rectifies a sample of the RF output so the
S meter can provide an indication of relative power
output.
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CIRCUIT BOARD X-RAY VIEWS

NOTE: To find the PART NUMBER of a component B. Locate this same number in the “Circuit Com-

for the purpose of ordering a replacement part: ponent Number” column of the “Parts List.”
A. Find the circuit component number (R5, C3, €. Adjacent to the circuit component number,
etc.) on the X-Ray View. you will find the PART NUMBER and

DESCRIPTION which must be supplied when
you order a replacement part.

VCO CIRCUIT BOARD
(Shown from component side.
Foil on component side is shown in red.)
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TRANSMITTER CIRCUIT BOARD
(Shown from component side.

Foil on component side is shown in red.)

POWER AMPLIFIER CIRCUIT BOARD
(Shown from component side.
Foil on component side is shown in red.)
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RECEIVER CIRCUIT BOARD
(Shown from component side.
Foil on component side is shown in red.)

SYNTHESIZER CIRCUIT BOARD

Foil on component side is shown in red.)
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IDENTIFICATION CHARTS

HEATH PART MAY BE CIRCUIT COMPONENT .
NUMBER | REPLACED WITH NUMBER FOENTIFICATION
: D402, D403, D404,
Bie24 AL D405, D406 NOTE: HEATH PART NUMBERS ARE
56-26 IN191 0202. D203 STAMPED ON MOST DIODES.
D101, D201, D301,
56-56 IN4149 S
56-57 IN716A ZD101
56-77 FV1010 VD501 //L
57-27 IN2071 D102 -
BANDED END
57-65 IN4002 0407
56-640 MV2110 VD502 b
CATHODE




Page 154

B g I ATEIRTITS
HEATH PART MAY BE CIRCUIT COMPONENT | BASING
NUMBER | REPLACED WITH NUMBER DIAGRAM
417-134 MPS6520 Q502 3
céﬁ 4 A
417-154 2N2369 Q208,Q414 A B U
3
417-175 IN5294 Q104 C > B
* % 5%"
D
417-205 2N3866 Q103 A -
417-240 40673 Q402 6 / C
B
417-241 EL131 Q204 B c
£
417-290 MRF502 Q101,Q207, Q403 D CASE /? D
c /
417-293 2N5770 Q102 E B e
FLAT
Q205,Q206,0209, Q210,
Q211,Q212,Q213, Q401, > E
417-801 MPSA20 Q404,Q405,Q407,Q408, E /
Q409,Q410,Q411, 412, 3 z
Q413,Q501,Q503 B ¢
*
2N6081 3 i c*
417-803 OR Q302 F = N—""
B12-12 % L et F
LN, FO,
2N6080
417-804 OR Q301 F
B3-12
417-863 MFE131 Q201,Q202, Q203 G S ; G
6l
- 62
417-865 MPSASS Q504 E D

* THE COLLECTOR LEAD IS CUT ON AN ANGLE.

*% IUE SOURCE AND THE DRAIN ARE ELECTRICALLY THE SAME AND MAY
BE INTERCHANGED.
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INTEGRATED CIRCUITS

STATH PART MAY BE CIRCUIT COMPONENT
NUMBER REPLACED WITH NUMBER LRENFITIEATION
MC1458
442-21 OR 1101
NE5558V
g Ut
442-53 NES555V 1102 -

442-20 UA703 1c201 ”H k

442-54 UAT805 Icl
442-627 78105 1501

442-28 MC1357P 1202

442-610 TBAS20 1203

443-1 SN7400N 1C103, 1C405

443-5 SNT4T3N | C404

443-7 SN7490N 1C104, 1C105, 1C106 4

443-34 SN7492N 1C107 :

443-62 MC4044P 1C406

443-740 MC1648P 1502

443-61 MC4016P 1C401,1C402, 1C403 W
16
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