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TYPICAL COMPONENT TYPES

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

The Heathkit Model SB-303 Solid-State SSB Receiver is
designed to receive SSB, CW, RTTY, and AM signals on all
amateur bands between 3.5 and 30 MHz. It will also receive
WWV at 15 MHz for an accurate calibration signal.
State-of-the-art solid-state circuitry provides the ultimate in
stability, selectivity, and sensitivity.

Separate AM and CW crystal filters can be obtained. These
crystal filters are switch-selected from the front panel for
these two modes of operation to assure optimum selectivity
and performance. If these optional filters are not obtained,
AM signals are received by zero-beating the carrier and CW
may be received in either SSB mode.

The preassembled, prealigned solid-state LMO (linear master
oscillator) and crystal-controlled heterodyne oscillators
assure stable and ultra-linear tuning with a calibrated dial
readout in 1 kHz increments. An intergrated circuit crystal
calibrator provides markers every 100 kHz or 25 kHz.

Modular plug-in Switch-Boards® and circuit boards provide
easier-than-ever constructions and servicing. Special extender

boards are included to allow easy Switch-Board and circuit
board access for in-circuit voltage and resistance

*Registered Trademark, Heath Company

HEATERKIT®

measurements. The all solid-state circuitry includes
twenty-eight silicon transistors, four of which are MOS
FET's (metal-oxide semiconductor field-effect transistors).
One integrated circuit is also included.

Other features of this Receiver are special antenna and
power connections for VHF converters; smooth, virtually
backlash-free dial tuning; and provisions for transceive
operation with SB-400 Series Transmitters.

Complete RTTY/FSK circuitry is included for operation in
the RTTY mode with future Heath equipment. A
transistor-regulated power supply provides stable supply
voltage to all oscillators under varying line voltage and load
conditions.

An 11 megohm input VTVM is required for the alignment of
this kit.

Refer to Page 4 of the Manual for complete unpacking
instructions. Refer to the “Kit Builders Guide” for
additional information on unpacking, parts identification,
tools, wiring, soldering, .and step-by-step assembly
procedures,
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WRAP THE SHIELD ARQUND
THE PLUG.
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THE SOLDER TO BE DRAWN UP
INTO THE PIN BY CAPILLARY
ACTION.

SOLDER THE SHIELD

ONTO THE PLUG. USE CARE
NOT TO MELT THE INNER
INSULATION.

CUT OFF EXCESS WIRE SOLDER
FROM THE TIP OF THE PIN.
TO MAKE SURE EACH COAXIAL
CABLE 1S NOT SHORTED, CHECK

T WITH AN OHMMETER AS
FOLLOWS: CONNECT THE OHM-
METER LEADS TO THE BARE

WIRE ENDS OF THE COAXIAL
CABLE. FLEX THE COAXIAL CABLE
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SHORTED CABLES BEFORE PRO-
CEEDING.

PICTORIAL 1-3 —

UNPACKING INSTRUCTIONS

The Receiver packaging consists of the large shipping carton
which contains small packages and a number of loose parts.
Some of the smaller packages have numbers 1 through 5
stamped on them, After these five numbered packages have
been removed from the large carton, the remaining parts will
be considered to be package #6.

Package #6 consists of items too large to fit into the small
packages and those items used in a number of assembly
sections, such as the large metal parts.

Each of the six assembly sections of the Manual contains a
parts list and step-by-step instructions. At the beginning of
each parts list, you will be instructed which numbered
package to open. You will also be directed to remove any

parts from package #6 that are required to complete that
assembly section. Disregard any numbers that are not on the
parts list when more than one number is on any package or
part in this kit.

NOTE: To avoid intermixing parts, do not open any of the
parts until instructed to do so at the beginning of a parts list.
Any part that is packaged in an individual envelope with a
part number on it, should be placed back in the envelope
after it is identified, until it is called for in a step.

To order replacement parts, refer to the ‘‘Replacement Parts
Price List"” and use the Parts Order Form furnished with this
kit.

HEATIHKIT®



ANTENNA, RF AMPLIFIER,

HETERODYNE OSCILLATOR,
AND CRYSTAL SWITCH-BOARDS

KEY PART
No. No.

PARTS
Per Kit

PARTS LIST

Unpack package #1 and check each part against the
following parts list. The key numbers correspond to the
numbers in the Parts Pictorial (fold-out from Page 31). This

parts package contains

the parts for the four

Switch-Boards, except those required from pack #6.

DESCRIPTION

RESISTORS

1 11
1-42
19
1-18
1-20
1-21
1-22
1-60
1-26

CAPACITORS

Mica

2 20-99
20-77
20-100
20-160
20-101
20-110
20-102
20-114

HEATEXIT®

- ad N) emd e e N == N

NN - N - O W

47  (yellow-violet-black) |
270 £ {red-violet-brown} ¢
1000 & (brown-black-red) 4
5600 Q2 (green-blue-red){

10 k& (brown-black-orange) §
15 k& (brown-green-orange) }
22 k£ (red-red-orange) }

68 kQ (blue-gray-orange) |

Suray-Oia

100 k&2 {brown-black-yellow) {

KEY PART PARTS DESCRIPTION
No. No. Per Kit
Ceramic
3 2133 1 33pFi
21-78 1 5pF
21-143 10 05 uF §6
Phenolic )
4 281 1 2.2 pF (red-red-white) |

RF CHOKES-DIODE-TRANSISTORS

5 45-38 1 Choke #”
45-43 1 Choke””™
6 56-56 1 1N4149 diode |

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

1. Part number. ¢

2 Transistor type number,

3. Part number and transistor type number.

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

7 417-1058 1 SEB023 transistor ¥
417-240 1 40673 transistor }
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KEY PART PARTS DESCRIPTION
No. No. Per Kit
COILS
8 40-484 1 36 uH fixed induct@w”
(orange-blue} -~
9 40-546 1 Tuned trap &

10 40-969 1 Antenna (gray dot)gf“’
40-970 1 Antenna {yellow dot)
40-971 1 Antenna (black dot)g/
40-972 1 Antenna {brown dot) W
40-973 1 Antenna (red dot)w"
40-975 1 RF (green dot}w"
40-976 1 RF {orange dot) &
40977 1 RF (violet dot)
40-978 1 Oscillator (blue dot)ie=""

11 40974 1 RF (blue dot) =
40-979 1 Oscillator (red dot) ¥
40-980 1 Oscillator (gray dot) &
40-981 1 Oscillator (yellow dot) ¥
40-982 1 Oscillator (green dot)y"

CRYSTALS

12 404-207 1 12.395 MHE/ d
404-208 1 15.895 MH
404-209 1 22.895 MH;

404-210 1 29.895 MH&fé
404-211 1 36.895 MHz
404-212 1 37.395 MH /
404-213 1 37.895 MHz
404-214 1 38.395 IVIH
404-279 1 23.895 MH?

KEY PART PARTS DESCRIPTION
No. No. Per Kit
CONNECTORS
13 43277 16 Switch-board connecto?z’
14 432-120 1 Pin socket .~
15 432-121 6 Connector pmV’y
16 434-186 3 Board phono socket
17 4384 1 Phono plug
MISCELLANEOQUS
18 63-565 3 Switch wafer (red dot)/}/
19 63-568 1 Switch wafer (green dot)f‘
3408 1 Bare wire 7/, -
344-16 1 Large red wite ./
34456 1 Blue wire
34342 1 Small coaxial cable (RG-174/U)
£ 1 Solder ’

£
i

ITEM FROIVI PACK #6

e B

85-345-1 1 Antenna Switch-Board
8§ 346-1 1 RF Amplifier Switch-Board
8@347 1 1 Heterodyne oscitlator Switch-Board
85- 348 1 1 Crystal Switch-Board
597- 308 1 Kit Builders Guide
597- 367 1 Registration Card
597-260 i Parts Qrder Form
1 Manual (See front cover for

part number.}

STEP-BY-STEP ASSEMBLY

Before you start to assemble this Kit, be sure to read the
“Kit Builders Guide” for complete information on wiring,
soldering, and step-by-step assembly procedures.

Components will be installed on the circuit boards in the
following circuit board pictorials. Position all parts as
shown. Follow the instructions carefully and read the entire
step before performing the operation.

Use 1/2-watt resistors unless directed otherwise in a step. All
resistors will be called out by their resistance value {in , or
kQ). The color code will also be given for color-coded
resistors. Capacitors will be called out by their type and
capacitance value {in pF, or uF).

After completing each circuit board, check to make sure
that all connections are soldered and that there are no solder
bridges between adjacent foils. If you find a solder bridge,
refer to the “Kit Builders Guide” for information on
correcting it.
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START
.

)

(£) Refer to Pictorial 1-1 (fold-out from

Page 4) and prepare four connectors
as shown,

{ ) lLocate the antenna Switch-Board
(#85-345-1). Position the board
with the connector holes to the left
and prepare it as shown in Pictorial
1-2-{fold-out from Page 4),

et
e

{ Position the antenna Switch-Board
with the foil side down, as shown in
Pictorial 1-6. Then complete each
step on Pictorials 1-5 through 1-8.

NOTE: When installing a Switch-Board
connector, insert the connector prongs
through the Switch-Board so the locks of
the connector are positioned as shown.
Press the connector firmly against the
Switch-Board, and bend the prongs against
the Switch-Board. Then solder the prongs
to the Switch-Board.

LOCKS

BEND OVER
AND SOLDER

EDGE OF
SWITCH-BOARD

Connector.

Connector.

(& " 47 pF mica.

(4 47 pF mica.

(Qé)f 22 pF mica.

7
{ £¥ 100 pF mica.
ks

ﬂ

CAUTION: When bending and installing
the choke in the following step, be careful
when bending the leads toward the slot so
the small coil wire does not break.

" {NOTE: When mounting a board phono

(#f Choke (#45-38).

(#f 270 pF mica.

(“'Y/Solder all connections and cut off

the excess lead lengths.

socket, seat the socket in the indicated
hole with the lug positioned as shown.
Place the circuit board foil side up on your
work surface to hold the socket in posi-
tion. Then solder the socket to the foil by
gradualty moving a soldering iron around
the sociig,t/é/rid foil while applying solder.

{ V/Board phono socket.

SOLDER
T0 4

PROCEED TO PICTORIAL 1-6.

e,
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START

h

{ )} Mount the switch wafer (green dot)
on the Switch-Board making sure
the color dots line up. Be sure to
carefully insert the pins into the

proper holes.
BANDSWITCH

@
WAFER A NGBS
\/\\.o oA

COLOR DOT
T I——

{ ;) Solder all ten pins of switch wafer B

to the foil, See Detail 1-8A.

| —=

NOTE: To prepare a wire, cut it to the |
indicated length and remove 1/4” of
insulation from each end. |f bare wire is
called for, cut off a length of the supplied |
bare wire. ]

ot
('} Prepare the following lengths of
wire:
3" blue 1" bare
1-1/4" blue 1-3/4" blue
2-1/2" blue 1" bare

FOIL SIDE |

E .
Detail 1-6A

CONTINUE
2P

(‘;!{ Connect a 1-1/4" blue wire from lug
1 of switch wafer A (S-1) to
Switch-Board hele R (S-1).

NOTE: When a wire passes through a
connection and goes to another point, as
in the next step, it will count as two wires
in the soidering instructions {S-2), one
entering and one leaving the connection.

(%,;)"/Remove an additional 1/4" of
insulation from one end of the 3
blue wire. Insert this end through
lug 12 (S-2) to tug 11 (S-1) of switch
wafer A. Connect the other end of
this wire to Switch-Board hole Y
(S-1). Cut off any excess lead length

; from hole Y.

(ﬁ Remove an additional 1-1/4"” of

(14 Twist the ends of lugs 2, 3, 4, and 5
. approximately 1/4 turn.

o =5

insulator from one end of the 2-1/2"
blue wire. insert this end through
lug 5 (S-2), lug 4 {S-2), and fug 3
(S-2) to lug 2 {S-1) of switch wafer
A. Cut off any excess bare wire
extending from fug 2. Connect the
other end of this wire to
Switch-Board hole U {S-1).

{ x)~Connect one end of a 1" bare wire
T 1o lug 8 of switch wafer A (S-1).
Insert the other end of the bare wire
through the indicated hole; it will be
connected later.

(gff‘f Connect a 1-3/4" blue wire from lug

# g of switch wafer A (S-1) to Switch-

Board hole T (S-1}. Push this wire
down against the board.

(f) Connect a 1" bare wire from lug 10
of switch wafer A (S-1) 1o
Switch-Board hole S (S-1).

PICTORIAL 1-6

(”iﬁg Check to be sure that the switch
wafer A lugs are not touching any
lugs on switch wafer B. If any lugs
are touching, carefully bend them
away from each other.

( Eé’ff Check to see that all connections are
soldered except the free end of the
bare wire connected to lug 8, Cut
off all excess lead lengths except the
wire to switch lug 8.

Downloaded by
RadioManual.EU

PROCEED TO PICTORIAL 1-7.
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START

&

NOTE: The coils have been pretuned at
the factory. Do not attempt to further

adjust the coils until instructed to do so.

When installing a coil on the Switch-
Board, position the coil over its outline,
making sure ali four coil pins are inserted
through their Switch-Board holes. Then
solder each pin. The excess pin length does
not have to be cut off. NOTE: Do not
overheat the coil pins, as this could loosen
them from the coil forms.

COLOR
DOT

(¥ Coil #40-972 (brown dot).

==
). Coil #40-971 {black dot).
S —
(#T Coil #40-973 (red dot).

CAUTION: When preparing and installing
the tuned trap in the following steps, be
careful when bending the leads so the{
small coil wire does not break. Also, do
not adjust the tuned trap. It is preset at
the factory.

(y’{ Carefully bend the leads of the
tuned trap #40-546.

{1/ Tuned trap #40-546. Solder both
"~ leads to the foil and cut off the
excess lead lengths.

({4 Coil #40-970 {yellow dot).
=

- ——

{ 14 Coil #40-969 {gray dot).

(s‘/)/Carequy inspect the foil side of the
Switch-Board and  solder any
connections that might have been
missed. :

PROCE.ED TO PICTORIAL 1-8.
PICTORIAL 1-7
SA‘VZ % 0 1" o 3"
l "I T l i 1 1 l '

4!!
|

!
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START
L 8

(" Place the Switch-Board with the foil
side up.

(W/lnstall and solder a connector pin in
Switch-Board hole A.

STOP

RIDGE SOLDER FolL

SIDE

pamassasa

(l/)/ Refer to Pictorial 1-3 (fold-out from
Page 4) and prepare a 4" coaxial
cat;le with phono plug.

B

e e =

(. 1/Cut the shield lead of the coaxial
¥ cable (end opposite phono plug) to
3/8" in length.

s
e —

NOTE: When connecting wires to the foil
side of a Switch-Board, do not push the
insulation tight against the foil. Leave the
insulation 1/8" away from the foil to
insure a good solder connection between
the foil and wire.

( YJ/Connect the inner coaxial cable lead
to Switch-Board hole E (S-1). Then
insert-only 1/8" of the shield lead
i;}tg Switch-Board hole F (S-1).

indicated Switch-Board hole through
the phono socket lug. Then bend the
tug as shown. Solder the bare wire to
the lug and cut off the excess wire

length.
SOLDER AND
CUT OFF E)<CESS\\Q
ez
/ U\PHONO

(/ Insert the bare wire coming from the

2 SOCKET
(;; lns@*‘l’:and solder a connector pin in

Swittch-Board hole B.

(:7 Check to see that all connections are

soldered and cut off the excess lead
lengths on both sides of the
Switch-Board. Set the completed
Switch-Board aside until it is
needed.

FINISH

PICTORIAL 1-8

%1y ¥a O
Loy

I,

317
]

4!!
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START

A

s
/

(i/ } Locate the RF AMP Switch-Board
{#85-346-1) and prepare it as shown
in Pictorial 1-2 (Fold-out from Page
4). Position the board foil side up,
connector-htles to the left,

{w Position the RF AMP Switch-Board
with the foil side down, as shown in
Pictorial 2-1. Then complete each
step on Pictorials 2-1 and 2-2.

— - - ﬁ
(§Wount a switch wafer (red dot) on
' the Switch-Board, making sure the

color dots line up. Be sure to

carefully insert the pins into the
proper holes.

(ify Solder all ten pins of the switch
wafer to the foif as shown in the foil
side view {above).

(35"'!; 100 pF mica.

(‘@{ 22 k£ (red-red-orange}.

(;g‘f 24 pF mica.

( ?‘7*«“'30 pF mica.

(4 X 10 k€2 {brown-black-orange).

| o=
(/ Choke (#45.43).

] 270 Q (red-violet-brown).

(g}f 1000  (brown-black-red).

(Vﬁg@kﬂ (blue-gray-orange).

(V’ff Solder all connections and cut off
any excess lead lengths.

PICTORIAL 2-1

CONTINUE
2\ Pe

(Wﬁ7 pF mica.

{ #1747 pF mica.

—

(#1 22 pF mica.

(Mnstall and solder a connector pin in
Switch-Board hole D.

STGP
RIDGE

suEssssuEs B ssaETRsEEE] s2zana)

FOIL SIDE SOLDER
(MMS% pF mica.

{ WZ kS (red-red-orange).

= —

(2#"Install and solder a connector pin in
Switch-Beard hole C.

(Eﬁl 47 Q (yellow-violet-black).

(E»**‘)Méolder all connections and cut off
any excess lead [engths.

{ )} Refer to Pictorial 1-1 (fold-out from
Page 4) and prepare four connectors
as shown,

NOTE: Bend and solder each connector as
it is installed,

LOCKS

BEND OVER
AND SOLDER

EDGE OF //

SWITCH-BOARD

{{ )...Connector.

“Connector.

(

~=")  Connector.

~"Connector.

{

PROCEED TO PICTORIAL 2-2.
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START
.

NOTE: The coils have been pretuned at |
the factory. Do not attempt to further
adjust the coils until instructed to do so.

When installing a coil on the Switch-
Board, position the coil over its outline,
making sure all four coil pins are inserted
through their Switch-Board holes. Then
solder each pin. The excess pin iength does
not have to be cut off. NOTE: Do not
overheat the coil pins.

(1 Coil #40-976 (orange dot).

{ 9"’[ Coil #40-975 (green dot). ]

(" Coil #40-977 (violet dot).

Board phono socket. Solder the
socket to the foil side of the bhoard.
Then connect a 3/4" bare wire from
the phono socket lug (S-1) to
Switch-Board hole AA (S-1). Cut off
the excess bare wire length on the
other side of the Switch-Board.

SOLDER TO
FOIL SIDE OF
- SWITCH-BOARD

v

.~ LUG TOWARD
;f INDICATED HOLE

3/4" BARE WIRE

%1, Ya O

PICTORIAL 2-2

1’1

2!7

Lo o
|

s

CONTINUE

~~

(Eff Coil #40-974, blue. Be sure to
position the color dot as shown.

Install  the 40673 (#417-240)
transistor in the following manner:
Line up the tab of the transistor
with the tab outline on the
Switch-Board. Then insert the tran-
sistor leads into their Switch-Board
holes, which are indicated by S, G1,
G2, and D. Position the transistor
1/4" above the Switch-Board. Solder
each lead to the foil and cut off the
excess lead lengths.

LOCATING

(¢ 36 uH fixed inductor (#40-484)
orange-blue.

o~ or = P e PPt -y ey s Lr
i ) Solder all connections and cut off

any excess fead fengths. Set the
completed Switch-Board aside until
it is needed.

FINISH
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(% Locate the HET OSC Switch-Board
(#85-347-1} and prepare it as shown
in Pictorial 1-2 {fold-out from Page
4). Position the board foil side up,
connector holes to the left,

(é-%/ Position the HET OSC Switch-Board
with the foil side down, as shown in
Pictorial 3-1. Then complete each
step on Pictorials 3-1 and 3-2,

SOLDER

DE

St
VAN D

(é{”r 24 pF mica.

=
(447 24 pF mica.

\

{ ) Prepare the following fengths of blue
wire:

2" 1-3/4"

—
(3 J»"Bend the bare wire ends of the 2"

both ends of the wire to the foil and
then press the wire against the
Switch-Board.

(; Bend the bare wire ends of the

1-3/4" wire and insert each end into

Solder both ends of the wire to the
foil and then press the wire against
the Switch-Board.

(¥] 1000 Q (brown-black-red).

{ #7 100 kS2 (brown-black-yellow). ?_

Solder all connections and cut off
any excess ead lengths.

(M’(‘ 33 pF mica. i v %

wire and insert each end into the 218’
indicated Switch-Board holes. Solder 5

the indicated Switch-Board holes. | "]

PICTORIAL 3-1

/ any excess lead lengths.

] (WK% pF mica.

(M/M pF mica.

(g&)’f‘k24 pF mica.

( %ﬁder all connections and cut off

M/I\iount a switch wafer (red dot) on
the Switch-Board, making sure the
color dots line up. Be sure to
carefully insert the pins into the
proper holes.

e s R

(#T Solder all ten pins of the switch
wafer to the foil.

( M&rd phono socket.

HOLE |

LUG TOWARD _A
[NDICATED
HOLE

SOLDER TO
FOIL SIDE OF

SWITCH-BOARD

— =

(WRefer to Pictorial 1-1 (fold-out from
Page 4) and prepare four connectors
as shown,

NOTE: Solder each connector as it is
instalied.

BEND OVER
AND SOLDER

EDGE OF
SWITCH-BOARD

( v"fx Connector.

{ g«*f’w(‘)onnector.

({ g?f Connector.

( ff Connector.

PROCEED TO PICTORIAL 3-2



(¥) Coil #40-980 (gray dot). Be sure to
position the color dot as shown.

(i) Coil #40-981 (yellow dot). Be sure,
_#to position the color dot as shown.
i

g ) Coil #40-982 (green dot). Be sure to
position the color dot as shown.
e e it
{ ¥ Coil #40-979 {red dot). Be sure to
position the color dot as shown.

_——__———'ﬂ

) 47 pF mica.

(V) Coil #40-978 {blue dot).
_

(4 33 pF mica.

(}Yf{ Solder ail connections and cut off

—

" e

# the excess lead lengths.
{

() nstall the  SES023  (#417-105)
transistor in the following manner:
Line up the tab of the transistor
with the tab outline on the Switch-
Board. Then insert the transistor
leads into their Switch-Board holes,
which are indicated by S, C, B, and
E. Position the transistor 1/4" above
the Switch-Board. Solder each lead
to the foil and cut off the excess
lead Iengths.

LOCATING

TAB
g ]

NOTE: DIODES MAY BE SUPPLIED
[N ANYOF THE FOLLOWING SHAPES)
THE CATHODE END OF THE DIODE
IS MARKED WITH A BAND OR
BANDS. ALWAYSPOSITION THIS
END AS SHOWN [N THE PICTORIAL.

XA

‘ BAND OR BANDS l

(1)-1N4149 diode (#56-56) at D101.
Position the cathode end as shown.

CONTINUE

~

5 | (Qj; T —

{ E)’f 05 uF ceramic.

— |
(yﬂ/ .05 uF ceramic. When installing the
V capacitor, insert the fead nearest the
board phono socket through the
socket lug. Then solder the lead to
the Switch-Board foil and to the lug.

Cut off any excess lead length.

CUT OFF
%

CERAMIC SOCKET

¥} 47 pF mica.

(?f)b 75 pF mica.
| e———

(f) .05 uF ceramic.

(‘; } 47  (yellow-violet-black).

\

etk
i e

5 ) .05 uF ceramic.

% _—

(»/) Install a connector pin in

witch-Board hole TP.
{ Solder all connections and cut off

the excess lead lengths.

4
{ zf 15 k2 {brown-green-orange).

&/) 5600 £ (green-blue-red].

(v 22 pF mica.

(iﬁi .05 uF ceramic.

’(;/) Solder all connections and cut off
any excess lead lengths.

PROCEED TO PICTORIAL 3-3.

PICTORIAL 3-2
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START

\f; Place the Switch-Board foil side up.

( fY/ Prepare a 2-1/2" length of large red
wire.

( £+ Refer to Pictorial 1-4 (fold-out from
Page 4) and install a pin socket on
one end of the large red wire.

($-1). Leave the insulation 1/8”
away from the foil to insure a good
solder connection between the foil
and wire.

{ Set the completed Switc.:h-Bt::ardr
aside until it is needed.

(;Es/f/Connect the other end of the large
red wire to Switch-Board hole H \

FINISH

2-1/2" LARG

PICTORIAL 3-3

1!1 217

N |
|

3'!
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START

ol

(W“‘nLocate the crystal Switch-Board
(#85-348-1) and prepare it as shown
in Pictorial 1-2 (fold-out from Page
4). Position the board foil side up,
connector holes to the left. ]
==
Position the crystal Switch-Board with the
foil side down, as shown in Pictorial 4-1.
Then complete each step on Pictoriais 4-1
and 4}2'. H

the Switch-Board, making sure the
color dots line up. Be sure to
carefully insert the pins into the
Apr()per holes.

(fﬂ/ Solder all ten pins of the switch
Awafer to the foil as shown.

() Install a

OF CAPACITOR BODY L

l%[’) 5;3;3 pF ceramic.

(\f) Solder all connections and cut off
any excess lead lengths.

(1/ Mount the switch wafer (red dot) on

connector pin  in

{ e'f) 5 pF ceramic.
&m

FOIL SIDE

Switch-Beard hole XTAL.
—— |
\
REMOVE COATING & /= ki
EVEN WITH BOTTOM —

PICTORIAL 4-1

COLOR DOT

( MRefer to Pictorial 1-1 (fold-out from
Page 4) and prepare four connectors
as shown.

NOTE: Solder each connector as it is
instalied.

BEND OVER
AND SOLDER

EDGE OF
SWITCH-BOARD

{ z’/}l Connector.

{ fi) Connector.

—— e ———

(v} Connector.

{¥} Connector.

PROCEED TO PICTORIAL 4-2.
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START

b

NOTE: Crystals will be installed on the
Switch-Board in the following steps.
Solder each crystal as it is instalied. Do
not bend or cut the crystal pins.

S~
(W“ég)sss‘maz crystal (#404-211).

—

(M’/L’;7.395 MHz crystal (#404-212).
- —

( m7.895 MHz crystal (#404-213).

=
( !)/3695 MHz crystal (#404-214).

AN

PICTORIAL 4-2

CONTINUE

e

(%29.895 MMz crystal (#404-210).

(1A 23.895 MHz crystal (#404-279).

(gﬁ/ 22.895 MHz crystal (#404-209).

(/4"12.395 MHz crystal (#404-207).
==

£4"15.895 MHz crystal (#404-208).

(+Set the completed Switch-Board
aside until it is needed.

FINISH
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MIXER AND RTTY
CIRCUIT BOARDS

KEY PART
No. No.

RESISTORS

T 141
1-3
1-45
142
1-7
19
1-11
1-44
1-16
1-73
1-20
1-21
1-25
1-47
1-27

HEATERIT?®

PARTS
Per Kit

PARTS LIST

Unpack package #2 and check each part against the
following parts list. The key numbers correspond to the
numbers in the Parts Pictorial (fold-out from Page 31). This
parts package contains all the parts for the mixer and RTTY

circuit boards, except those required from pack #6.

DESCRIPTION

M ANNN =W =N - N NN

47 § (yellow-violet-black) I~
100 £ (brown-black-brown) § it~
220 Q {red-red-brown) i i~

270 €2 (red-viotet-brown ) |+

680 2 (blue-grey-brown) § ¢~
1000 £ (brown-black-red) It/
1500 2 (brown-green-red}jv’
2200 Q (red-red-red) Hifi{1 *
4700 § (yellow-violet-red) {bl ./
8200 Q (gray-red-regly”

10 k&2 (brown-black-orange} | v/
15 k&2 (brown-green-orange) i v
47 k2 (yellow-violet-orange) ¢
56 k{2 (green-blue-orange) |} v
150 k&) {brown-green-yellow) {

KEY PART
No. No.

PARTS
Per Kit

DESCRIPTION

CAPACITORS

Mica
2 2052
20-160
20-113
20-122

Ceramic

3 213
21-46
21-143

ther Capacitors
4 2773

*DuPont Registered Trademark

_ e - N

2

75 pF/
33 pr/ :
470 pF

1000 pF-"”

10 pF//
005 u&'/

.05 ub

047 uF *Mylad/

19
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KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION
No. No. Per Kit No. No. Per Kit
DIODES Miscellaneous {cont'd.)
/' 11 40-666 1 Coil.
5 56-56 2 1N4149 diode ¥ 12 4543 1 RF chok
6 56-67 1 Zener diode 13 52-126 1 LC filten,/”
14 205-87 1 RE shieid/
15 206-244 1 Coil shleld"
Transistors 16 259-20 1 Solder pin /
7 417-118 3 aN3393Y 17 432-121 2 Connector pin /
8 417-171 9 IN3694 V) 18  434-186 4 Board phono socket
9  417-240 2 40673 \// 19 4384 2 Phono plug . /
344-15 1 Large black wire
MISCELLANEQUS ITEMS FROM PACK #6
10 10-242 1 3000 2 linear control {3 kﬂ/ 85-351-2 1 Mixer circuit board
10-201 2 10 k€2 linear control 85-352-2 1 RTTY circuit board

HE

STEP-BY-STEP ASSEMBLY

START

h

(-«)/ Position the mixer circuit board
(#85-351-2) foil side up as shown.

e RS

{V)  Melt a small amount of solder on the
indicated foil areas of the circuit
board. Then SHGW!V draw the solder-
ing iron over the indicated foil areas
to spread a thin film of solder. This
will  improve the circuit board
ground connection after it is in-
stalled in the Receiver.

PROCEED TO PICTORIAL 5-2.

PICTORIAL 5-1



[ BAND OR BANDS

Page 21

HEATH!EIT"
START

&

Position the mixer circuit board with the
foil side down, as shown in Pictorial 52.
Then complete each step on Pictorials 5-2
through 56.

( {15 k) {brown-green-orange)

\ |

(y)’ 150 k£ {brown-green-yeliow).

(i/f 15 k2 {brown-green-orange).

L#) 47 kS (yellow-violet-orange).

100  (brown-black-brown}.

T

{ \J/ 220 Q (red-red-brown).

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

Rarsd

N4149 diode (#56-56) at D201

(A4 / .
(; j{ 1N4149 diode (#56-56) at D202

(1/)/4700 € {yellow-violet-red).

(1~} 270 £ (red-violet-brown).

cut off any excess lead lengths.

==

( "‘{ Board phono socket.

BEND
LUG TOWARD

BEND ;
LUG TOWARD"®
INDICATED
HOLE

HOLE CC

( Soider all the leads to the foil and /

L"NDICATED 1 ® {7 Solder all connection ff
HOLE | any excess lead lengths.
lmé/ﬂ
SOLDER TO ([) Board phono socket.
OlL SIDE OF
CIRCUIT BOARD ) , . )
¢ SOLDER TO

CONTINUE

/X

(1/{ Choke (#45-43).

1000 Q (brown-black-red).

(LA/ 8200 2 (gray-red-red).

/ (f/ Board phono socket.

soL
FOIL SIDE OF
CIRCUY’

BEND
LUG TOWARD
INDICATED

HOLE

e (#1 82000 (gray-red-red).
u‘/)/moo ) (brown-black-red).

{ 8200 2 (gray-red-red).
; ) 8200 £ (gray-red-red).

8200 2 (gray-red-red).

47 €1 {yeliow-violet-black}.

(#) Solder all connections and cut off
any excess lead lengths.

. 150 k§2 (brown-green-yellow).

(&1 47 K2 {yellow-violet-orange}.

( V}/WO Q (brown-black-brown).
| S —

{ H/47 Q) {yeliow-violet-black).

( z’)/680 € (blue-gray-brown).

( M/ 2209 (re;d~red-brown).

« ol sonnec tions and cut off

FOIL SIDE OF
CUIT BOARD

BEND i
LUG TOWARD INDICATED HOLE

PICTORIAL 5-2 PROCEED TO PICTORIAL 5-3.
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START

. <

( ;/f 10 pF ceramic.

( :7.5 pF mica.

{ ‘/{ 33 pF mica.

() .05 uF ceramic. :

,05 uF ceramic.

any excess lead lengths.
e ]

(V) 005 uF ceramic._

A . .05 uF ceramic.
.05 uF ceramic.

install a connector pin in circuit
board hole “‘Mute”".

STOP

Solder all connections and cut off

RIDGE

TOTOIN WYITITITT [OIID,

SOLDER

{nstall a connector pin in circuit
board hole +15.

) Solder all connections and cut off §
any excess lead lengths.

PICTORIAL 5-3

CONTINUE
L

(‘/) .05 uF ceramic.

(:; .05 uF ceramic. When installing the

capacitor, insert the lead nearest the
board phono socket through the
socket lug. Then solder the lead to
the circuit board foil and to the lug.
Cut off any excess lead length.

CUT OFF

(&;___-—SOYDER
gggzg 718 E'ROASnL;\Flc
SOCKET

(/) 7.5 pF mica.

(f ) .05 uF ceramic.
(¢¥') .05 uF ceramic.
x(/) .05 uF ceramic.
( ‘) .05 uF ceramic.

(/) Solder all connections and cut of
+ any excess lead lengths. :

(L } .05 uF ceramic. When installing the
capacitor, bend the lead nearest the
phono socket and insert it through
the socket lug. Then solder the lead
to the circuit board foil and to the
lug. Cut off any excess lead length.
NOTE: Do not allow the capacitor

. 05uf
CERAMIC

SB0ARD PHONO
o SOCKET

PROCEED TO PICTORIAL 5-4.
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START

&

Install the two 2N3694 (#417-171) tran-
sistors in the following manner: Locate
the wide space between the leads on the
transistor. Then insert the transistor leads
into their circuit board holes which are
indicated by C, B, and E. Position the
transistor 1/4" above the circuit board.
Solder each lead to the foil and cut off the
excess lead lengths.

WIDE SPACE

WIDE SPACE

%

{ |V Transistor 2N3694 (#417-171) at
0201.

(£ Transistor 2N3694 (#417-171) at
Q202.

e
Install the two 40673 (#417-240) tran-
sistors in the following manner: Line up
the tab of the transistor with the tab
outline on the circuit board. Then insert
the transistor leads into their circuit board
holes which are indicated by S, G1, G2,
and D. Position the transistor 1/4"" above
the circuit board. Solder each lead to the
foil and cut off the excess lead lengths.

LOCATING

(L Transistor 40673 (#417-240) at
0203.

Transistor 40673 (#417-240) at
Q204.

CONTINUE

.

({/)/Prepare the solder pin as shown.
Then install the solder pin in the
indicated circuit board hole on the
foil side of the circuit board. Do not
solder the pin at this time,

STQP

I%Dj RIDGE
CUT OFF

/ HERE /\

FOlL VTSR I L LIS

OF BOARD W

e

(7)

{

CUT QOFF
\

~Cut off the indicated portion of the
RF shield. Then bend the shield as
shown.

BEND BACK 90°\
WoOBENT

Install the prepared shield on the
circuit board by inserting the cut off
end of the shield into the solder pin
slot. It may be necessary to rotate
the solder pin to align the slot. Press
the bent end of the shield against
the edge of the circuit board.

{(z-4"Solder the shield to the solder pin.

I

«y

Do not overheat any components
near the shield.

Solder the bent end of the shield to
the foil side of the circuit board as
shown.

PROCEED TO PICTORIAL 5-5.

PICTORIAL 54
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START

.

rNOTE: Solder all the fugs to the foils as
each part is instalied.

(/1 LC filter (#52-126). Press it firmly
against the circuit board before
soldering. NOTE: Disregard any pin
numbers on the LC filter.

L C FILTER

{ ) Coil {#40-666). Cut a 1/4" length
off the top of the coil form with a
pair of side cutters or scissors. Then
mount the coil on the circuit board.
Press it firmly against the circuit
board before soldering.

@11/4“

CONTINUE

~

4" COAXIAL CABLE

{ )} Coil shield. Slide a 1/2” length of
the internal plastic insulation out of
the shield. Then position the coil
shield over the coil so the plastic
insulation is over the sides of the
coil and touching the circuit board.
Now carefully push the coil shield
down so the coil shield pins go
through their corresponding circuit
board holes. Press the coil shield
firmly against the circuit board be-
fore soldering.

CoiL
SHIELD

PLASTIC
/INSULATION

&/ ) Refer to Pictorial 1-3 (fold-out from
Page 4} and prepare a 4’ coaxial
cable with phono plug. Make sure
the shield and inner leads are not
shorted by checking them with an
chmmeter.

WIiTH PHONO PLUG

(/ Connect the coaxial cable inner lead
Y/ to circuit board hole X (S-1) and the
shield lead to hole P (S-1).

PICTORIAL 55

PROCEED TO PICTORIAL 5-6.
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HEATIIIT

5" COAXIAL CABLE
S TA R T WITH PHONO PLUG

{ ) Refer to Pictorial 1-3 {fold-out from
Page 4) and prepare a 5" coaxial
cable with phono plug. Make sure
the shield and inner leads are not
shorted by checking them with an
ohmmeter,

NOTE: When connecting wires 10 the foil
side of a circuit board, do not push the
insulation tight against the foil, Leave the
insulation 1/8” away from the foil to
insure a good solder connection between
the foil inner lead.

(, )/ Connect the coaxial cable inner lead |

" to circuit board hole L (S-1) and the |

shield lead to hole M (S-1). Cut off

any excess lead length from the
opposite side of the circuit board.

e —— |

( ) Conrect a 3/4” bare wire from |

circuit board hole BB {S-1) to the |

indicated phono socket lug (S-1).

Cut off any excess lead length from

the opposite side of the circuit

board. ;

() Connect a 3/4” bare wire from
circuit board hole CC (S-1) to the
indicated phono socket lug (S-1).
Cut off any excess lead length from
the opposite side of the circuit |

board.
e
{ ) Check to see that all connections are

soldered and cut off the excess lead
lengths on both sides of the circuit
board. Set the completed circuit
board aside until it is needed.

FINISH

PICTORIAL 5-6

341/2% O 1n 2n 3’1 41; 5n
Lot o1y

| | | | ] ! | | ] . ]

L
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START

o

Pictorial 6-1.

() Position the R'l;TY circuit board
(#85-352-2) foil side up as shown in

circuit board,

() Appl\{ a'thin ﬁlm‘of solder to the LARGE HOLE
two indicated foil edges of the

PROCEED TO PICTORIAL 7-1

START

<

()} Position the RTTY circuit board
component side up as shown in
Pictorial 7-1. Then complete each
step on Pictorial 7-1.

(/’// 2200 €2 (red-red-red].

2,1 />/2200 2 {red-red-red}.

(Q;Sgﬁ kS (green-blue-orange).

LY 2200  (red-red-red).

(5/7""56 kS (green-blue-orange).

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

( /\//2200 Q (red-red-red).

{12200 Q (red-red-red).

LTI LT

(y ¥ Solder all leads to the foil and cut
off the excess lead lengths.

- Apply a thin film of
solder in these areas.

FOIL SIDE UP

PICTORIAL 6-1

CONTINUE <_*~

(8 }  3/4" bare wire.

NOTE: DIODES MAY BE SUPPLIED
IN ANYOF THE FOLLOWING SHAPES.
THE CATHODE END OF THE .DIODE
1S MARKED WITH A BAND OR
BANDS. ALWAYSPOSITION THIS
END AS SHOWN [N THE PICTORTAL,

SR

BAND OR BANDSJ
[= —

(\) Zemer diode (#56-67) at zD301.
Position the cathode end as shown.

lﬁw ) 15/00  {(brown-green-red).

1(&/*)’/4700 Q (yellow-violet?red)‘

( 10 k€2 (brown-biack-orange).

@.4.%2200 € (red-red-red).

4 () 4700 O {yellow-violet-red).

4

{ p/smder all leads to the foil and cut
off the excess lead lengths.

PROCEED TO PICTORIAL 7-2,

PICTORIAL 71
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START CONTINUE

(My/'/t'ransistor 2N3393 (#417-118) at

{ Y7047 uF Mylar.

/ Q302.
173,847 uF Mylar. > , ;) Transistor 2N3393 (#417-118) at
=:=\ N Q301.

Install  three  2N3393  (#417-118) K X K
transistors in the following manner: Line Three_controls will be instalied in the
up the flat side of each transistor with the X following steps. Install each control as
flat outline on the circuit board. Then Y R RS . “ ' shown.

insert the transistor leads into their circuit :
beard holes, which are indicated by E, C,
and B. Position the transistor 1/4’’ above
the circuit board. Solder each lead to the
foil and cut off the excess lead lengths.

e e

FLAT SIDE

{ ) 10kS linear control {#10-201).
| ——
{ ) 10 kS linear control (#10-201).

{ ) 3000 & (3 k) linear control

(#10-242).
( )/T/ré!ﬂsis‘tor 2N3393 (#417-118) at . { '} Solder all leads to the foil and cut
03953 off the excess fead lengths.

il
(""T/gi)fkiir 8: Ieadis tdolt:et;? and cut { )} Set the completed circuit board
o e excess lead lengths. aside until it is needed.

FINISH

PICTORIAL 7-2
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IF /AUDIO CIRCUIT BOARD

KEY PART
No. No.

PARTS LIST

Unpack package #3 and check each part against the
following parts list. The key numbers correspond to the
numbers in the Parts Pictorial (fold-out from Page 31). This
parts package contains all the parts for the IF/AUDIO
circuit board, except those required from pack #6.

DESCRIPTION

RESISTORS

1/2-Watt
1 1129
1-3
1-137

1-42
1-4
1-6
1-2
1-11
1-122

1-16
1-18
1-73
1-20
1-21
1-24
1-47
1-102
1-36
1-40

PARTS DESCRIPTION KEY PART PARTS
Per Kit ) No. No. Per Kit
Other Resistors
2 1-18-1 1
1 4.7.Q (yellow-violet-gold) | 3.6.2 2
7 100 © (brown-black-brown) |1 1]
1 200 €, 5% (red-black-brown- | 3 1.20-2 1
gold)
5 270 £ (red-violet-brown) i{ii{
5 330 2 (orange-orange-brown) it}
5 470 Q (yellow-violet-brown} g%gg
6 1000 €2 (brown-black-red) %g;% CONTROLS
1 1500 £2 (brown-green-red)}
3 3300 €2, 5% (orange-orange- {i] 4 10-294 2
red-gold) 10-295 1
2 4700 Q (yellow-violet-red) §}
1 5600 £ (green-blue-red) §
1 8200 2 {gray-red-red)}
2 10 k€ (brown-black-orange) }}
3 15 k< (brown-greer-orange)jj{ CAPAC ITORS
1 33 kS (orange-orange-orange) | ]
1 56 k2 (green-blue-orange) § Ceramic
1 82 k{2 (gray-red-orange} | 5 2178 2
1 1.5 MQ (brown-green-green) i 6 2125 1
1 10 M&2 (brown—black-blue)% 21-143 17

HEATHEKIT®

150 £, 1-watt (brown-green-4 g
brown} [
514, éwatt, 5% (green-brown- { !
silver-gold) !
100 , 2-watt (brown-black#””
brown}

Vs

2000 0 (2 k) ¥
750 Q &

5 pF@f <
1300 pF ( 9013 uF)
.05 uF:

29
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e

KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION
No. No. Per Kit . No. No. Per Kit
7
Electrolytic f, HEAT SINKS-HARDWARE
7 25-123 1 2uF / , ,
25-125 1 5#%—' . 23 21519 1 Clamp heat sink
8 25116 1 S50 ufF 24 215-31 1 TO 5 heat sink
9 25-146 2 100 uF/ ,f 25 215-39 1 Audio heat sink
10 25-199 1 500 ul—ix 26 250-273 2 4-40'x 3/8" screw
27 250-285 7 4-40'x 1/4" screw
Other Capacitors d 28 252-15 9 440'nut
11 20-114 1 270 pF micgg 29 2549 9 #4 lockwasher
12 27-47 2 1 uF Mylar, 7
COIL-TRANSFORMERS-DIODES
MISCELLANEOUS
13 40581 1 620 uH fixed inductor%’/ .
{blue-red-brown) ; .~ 30 63-566 1 Switch wafer (yellow dot)
14 52-125 3 3.395 MHz IF transformer! # 31 75-102 2 Insulator (packed between two
15 56-26-1 4 1N191 diode (brown-white; pieces of cardboard)
brown) - 32 352-13 1 Silicone grease
56-56 6 1N4149 diode gf 33 432124 17 Circuit board connector
56-61 1 Stabistor diode 34 434-186 1 Board phono socket
16 56-33 1 1N3754 diode ¥ 35 4384 1 Phono plug
36 49056 1 Nut starter
TRANSISTORS
17 417-100 1 IN3053 ITEMS FROM PACK #6
18 417-118 5  2N3393 -7 _
19 417171 9 IN3694 ¢ 37 204-1046 1 Support rail .
20 417-240 1 40673 g}*"’; 85-353-3 1 IF/audio circuit board
1179 1 Transistor package
Consisting of:
21 417-144 1 MJE521
417145 1 MJE371+"
22 254-22 2 Torque washer/
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STEP-BY-STEP ASSEMBLY

START
. o

(1 Position the IF/AUDIO circuit
board (#85-353-3) as shown. Then

complete each step in the Pictorial.
—

NOTE: Install the circuit board connec-
tors in the following manner. Note that on
one end of the connector, the spring
contacts are indented. This end of the
connector should face away from the edge
of the circuit board. Insert the mounting
tabs through the circuit board until the
ridges of the connector are firmly against
the circuit board. Solder the tabs to the

INDENTED

COMPONENT RIDGES
SIDE OF,
CIRCUIT
BOARD .

CIRCUIT BOARD
EDGE

{ V1/6circuit board connectors.

{ /6 circuit board connectors.

(“’Y/S circuit board connectors.

=
{ & Board phono socket.

SOLDER TO
FHONE FOIL SIDE OF
;zié?f??* i IRCUIT BOARD
ND LUG TOWARD

ND{CATED HOLE

PROCEED TO PICTORIAL 8-2.

PICTORIAL 8-1

Antenna, RF Amplifier,
Heterodyne Oscillator, and
Crystal Switch-Boards

© ©®© O

FEOr Y 4

®  © O O

F

PARTS PICTORIALS

Mixer and RTTY Circuit Boards

IF / Audio Circuit Board

®




PARTS PICTORIALS

Power Supply/BFO Circuit Board

@

Plug Board, and
Extender Accessories

@
(2

Page 32

START

o

IDENTIFICATION
DRAWING

PART |

NOTE: Only part of the circuit board is
shown in some of the following Pictorials.
An identification drawing at the top of the
Pictorial shows the area of the circuit
board to be assembied.

(\j, 330 2 {orange-orange-brown).

(‘ﬁ 470 £ (yellow-violet-brown).

(V( 3300 £, 5% (orange-orange-red-gold)}.

( ¥ 330 Q (orange-orange-brown).

(v/) 470 £ (yellow-violet-brown).
e

{ : 3300 2 5% (orange-orange-red-gold).

( V( 330 Q {orange-orange-brown).

(W Solder all connections and cut off
any excess iead lengths.

(‘Aﬁ 270 2 {red-violet-brown).

(;) 1000 £ (brown-black-red).

('V/ 1000 2 (brown-black-red).

(V)‘/4.7 Q {yelow-violet-gold).

—— —
(\[ 3300 2, 5% (orange-orange-red-gold). |

ll

(J 200 £, 5% (red-black-brown-gold}.

(J Solder all connections and cut off

any excess lead lengths.

T 77

NUMBER

CONTINUE

.

(V{’K 100 € (brown-black-brown).

(Ea”’lf 100 © (brown-black-brown).

gﬁ) 100 © (brown-black-brown).

7 1000 2 (brown-black-red).
p

{y") 15Kk (brown-green-orange).

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

(v) 100 Q (brown-black-brown).

({) Solder all connections and cut off
;lny excess lead lengths.

M 15 k2 (brown-green-orange).

(l// 8200 2 (gray-red-red).

( M’ﬁ }OO £ (brown-black-brown).

(V)/ 1000 £2 {brown-black-red).

( #)/82 k& (gray-red-orange).

(w’;,4’70 € (yellow-violet-brown).

(E Solder all connections to the foil
and cut off any excess lead lengths.

PROCEED TO PICTORIAL 8-3.

PICTORIAL 82
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START

<

(4 10 MQ (brown-black-blue).

M’NSIS k€2 (orange-orange-orange).

“ 1.5 MQ {brown-green-green).

T 1500 © (brown-green-red).

” 15 k2 (brown-green-orange).

270 © (red-violet-brown).

{4270 Q (red-violet-brown). "

(i/)/éolder all connections and cut off
any excess lead lengths.

l

(é@‘f‘ﬁ 100 Q (brown-black-brown), 2-watt,

(L/fﬁ 51 Q, 5% (green-brown-silver),
2-watt,

(_f‘" 51 £, 5% (green-brown-silver},

PART |
NUMBER

IDENTIFICATION
DRAWING

CONTINUE

~

@#’)/ 10 k§2 (brown-black-orange).

2-watt,
s

" 5600 €2 (green-blue-red).

L‘ (E;ﬁ 56 kQ (green-blue-orange).

"1000 £ (brown-black-red).

” Solder all connections and cut off
any excess lead lengths.

PICTORIAL 8-3"

NOTE: When you install an electrolytic
capacitor be sure to match the positive (+)
marked end of the capacitor with the
positive {+) mark on the circuit board.

POSITIVE
(+} END

(éﬁ)/ 5 uF electrolytic. If necessary, bend
the capacitor leads under the body
of the capacitor so the leads fit into
the holes property.

(Wio k&2 (brown-black-orange).

(£472700 2 (yellow-violetred).

Z (M’ 270 § (red-violet-brown).

NOTE: DIODES MAY BE SUPPLIED
IN ANYOF THE FOLLOWING SHAPES.
THE CATHODE END OF THE DIODE
IS MARKED WITH A BAND QR
BANDS. ALWAYS POSITION THIS
END AS SHOWN IN THE PICTORIAL.

S8 /

[ BAND OR BANDS

(WStabismr diode (#56-61} at D513.

W
5,
-
@
&
=)
o]
T

rown-black-red).

' Solder all connections and cut off
’ any excess lead lengths.

1 (447 470 Q (yellowviolet-brown).

f 150 {brown-green-brown) 1 watt.

" 100 9 (brown-black-brown).

" 4700 £ (yellow-violet-red).

( #] Solder all connections and cut offf
any excess lead lengths.

PROCEED TO PICTORIAL 8-4.
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CONTINUE

DRAWING (\;/{1N191 diode (#56-26-1) brown-

white-brown at D508.

= = = 1

) IN191 diode (#56-26-1) brown-
white-brown at D507.

START

h

install the two 2N3694 (#417-171)
transistors in the following manner: PART
Locate the wide space between the leads NUMBER
in the transistor. Then insert the transistor
leads into their circuit board holes which
are indicated by C, B, and E. Position the
transistor 1/4" above the circuit board.
Solder each lead to the foil and cut off the
excess lead lengths.

{ 1N4149 diode (#56-56) at D504,

e

(57 1114149 diode (#56-56) at D503,

‘i/ff 1N4149 d!ode (#56—56) at D502,

(5&"‘7' 1N4149 diode {#56-56) at D501.

WIDE SPACE

§,, 1N191 diode (#56-26-1) brown-
white-brown at D506,

) 1N191 diode (#56-26-1) brown-
white-brown at D505,

WIDE SPACE ' /
(%/{ 2N3694 transistor (#417-171) at
Q503.

gf’zNaegzz transistor (#417-171) at
Q502. T~

NOTE: install the following transistor as
shown by lining up the tab on the
transistor with the outline of the tab on

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

“ Apply a film of silicone grease

around the side of the 36632 tran-

sistor (#417-100). Then place the

TO 5 heat sink on your work area as

shown, and press the transistor into

it.
the circuit board. Then insert the leads '
into their correct holes, which are TRANSISTOR
indicated by S, G1, G2, and D. Solder the / APPLY
leads to the foil and cut off the excess lead «——SLICONE
lengths. GREASE
LOCATING ,: T~HEAT SINK
TAB

:

( ?N3053 transistor (#417-100). Line
up the locating tab on the transistor
with the outline of the locating tab
on the circuit board. Then insert the
transistor leads into their correct
holes, which are indicated by C, B,
and E at Q509. Solder each lead to
the foil and cut off the excess lead
fengths.

(v‘;f 40673 transistor (#417-240) at /

Nnent
oV

NOTE: DI1ODES MAY BE SUPPLIED
[N ANYOF THE FOLLOWING SHAPES.
THE CATHODE END OF THE DIODE
IS MARKED WITH A BAND OR
BAMDS. ALWAYSPOSITION THIS
END AS SHOWN IN THE PICTORIAL,

SRCrsd

BAND OR BANDS

PROCEED TO PICTORIAL 8-5.

PICTORIAL 84
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IDENTIFICATION
DRAWING

PART |
NUMBER

.'.UDDD

START

A

NOTE: Install the following transistors by
lining up the flat on each transistor with
the outline of the flat on the circuit board.
Then insert the leads into their correct
holes, which are indicated by E, C, and B.
Solder the leads to the foil and cut off the
excess lead lengths.

7

&4) 2N3393 transistor (#417-118) at
4 Q504.
_—eery
4 2N3383 ftransistor {#417-118) at
Q506.

=

(/1 2N3393 transistor (#417-118) at
1505.

(;f IN3383 transistor (#417-118) at

¥ 0s07.

L e}

(i;? 2N3393 transistor (#417-118) at
Q508.

PICTORIAL 85

CONTINUE

~

Wzm Q (red-violet-brown).

(4 1N4149 diode (#56-56) at D512,

(4" 1N4149 diode (#56-56) at D509.

any excess lead lengths.

PROCEED TO PICTORIAL 8-6.




START

o

IDENTIFICATION
DRAWING

PART\;_ q
NUMBER &

{ Mf .06 uF ceramic.

( xg;’f .05 uF ceramic.

(% ) .05 uF ceramic.

ll/

Al

(MOS uF ceramic.

( gf .05 pF ceramic.

{ ; .05 uF ceramic.

(‘g)/ Solder all connections and cut off
any excess lead lengths.

NOTE: When you install the following .05
uF ceramic capacitor, insert the capacitor
lead from the indicated hole through the
board phono socket lug and solder, Soider
the other lead to the foil and cut off the
excess lead lengths.

"CAPACITO

(%y .06 uF ceramic.

CONTINUE

~~

{ \{)(5 pF ceramic.

(E) 5 pF ceramic.

(! if .05 uF ceramic.

£y 05 uF ceramic.

(éff .06 ufF ceramic.

(Jf .05 uF ceramic.

(?/) Solder all connections and cut off
any excess lead lengths.

{ f{ .05 uF ceramic.

(éﬁ .05 uF ceramic.

‘ (%ﬁf .05 uF ceramic.

S
My

{(#) 7 uF Mylar.

t @32‘70 pF mica.
&
(&"g) Solder' all connections and cut off
any excess lead lengths.

PROCEED TO PICTORIAL 8-7.

PICTORIAL 8-6:
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START

{ MS uF ceramic,

” 05 uF ceramic.

NOTE: When you install an electrolytic
capacitor be sure to match the positive {+)
marked end of the capacitor with the
rpositive {+} mark on the circuit board.

PART —__|

NUMBER

IDENTIFICATION
DRAWING

any excess fead lengths.

( ‘5 2 uF electrolytic.

" Solder all connections and cut off |

P!CTORIAL 8-7

CONTINUE

{ “T//.(;S uF ceramic.
{ MO £ (orange-orange-brown)

(; 42000 Q (2 k) control (#10-294).
Solder the lugs to the foil,

(gff{ 2000 © (2 k) control (#10-294).
Sgider the lugs to the foil.

( 4 750 Q control (#10-295). Soider the
lugs to the foil.

{14 50 uF electrolytic. Be sure to match
the positive (+) marking on the
capacitor with the positive (+) mark
on the circuit board.

LINE UPS

Solder all connections and cut off
any excess lead lengths.

PROCEED TO PICTORIAL 8-8.
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START

a4

Solder the lugs of the following parts to

the foil as they are installed.
——

(%} 620 uH fixed inductor (#40-581)
blue-red-brown.

(\ﬁf 3.395 MHz IF transformer
(#52-125). Seat the transformer
firmly against the circuit board
before soldering.

( g}i 3.395 MHz IF transformer
4(#52'125)'

(M‘Ji"3.395 MHz IF  transformer
/ (#52-125).

{ %f) Mount the switch wafer (yellow dot)}
on the circuit board, making sure
the color dots line up. Be sure to
carefully insert the pins into their
proper holes.

OLDER

PICTORIAL 3-8
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HEAT-SINK ASSEMBLY

NOTE: Use the nut starter to pick up and start 6-32 and
440 nuts on screws.

Refer to Detail 8-9A for the following steps.

{&Y” Locate thetransistor package (#117-9), the audio heat
sink, two insulators {packed between two pieces of
cardboard}, and the silicone grease.

\Wi ‘ Apply a liberal amount of silicone grease to both sides
of each insulator. Then position the insulators on the
audio heat sink.

NOTE: In the next step, be sure to mount the metal side of
the transistor toward the heat sink.

(Mount an MJE371 transistor (#417-145) on the
insulator and audio heat sink with a 4-40 x 3/8”
screw, a torque washer {supplied with the transistor), a
#4 lockwasher, and a 4-40 nut. Do not overtighten the
hardware_on the transistor, as the transistor may be
damaged.

Mount an MJEB21 transistor (#417-144) on the
insulator and audio heat sink with a 440 x 3/8"
screw, a torgue washer (supplied with the transistor), a
#4 |lockwasher, and a 4-40 nut. Do not overtighten the
hardware on the transistor, as the transistor may be
d/a/maged.

(W/Apply a liberal amount of silicone grease to the
1N3754 diode (#56-33). Then insert the diode into
the clamp heat sink. Be sure the color dot is
positioned as shown. Save the remaining grease for
ig}éf use.

Iy

(gﬁﬁ/ Mount the clamp heat sink to the audio heat sink with’

a 4-40 x 1/4° screw, a #4 iockwasher, and a 4-40 nut.

4-40 NUT
#4 LOCKWASHER ? 4 ;‘%éf\,’f
% Qa TORQUE WASHER
TORQUE WAS HER 'L & by
TRANSISTOR te 7 TRANS ISTOR
(#417-145) j) g‘\(#an-um

= '
INSULATOR

APPLY
SILICONE GREASE

%9 #4 LOCKWASHER

AUDILO
HEAT SINK

2 g) 4-40 NUT
@ 4-40 x 1/4"

SCREW

Detail 8-9A

W@fer to Detail 89B and slightly spread the transistor

(M Solder the leads of both transistors and the diode to

leads with your finger. Then mount the audio heat
sink to the circuit board with two 4-40 x 1/4" screws,
two #4 lockwashers, and two 4-40 nuts. Be sure the
transistor leads and diode leads are inserted into their
correct holes.

.
&
y

the foil and cut off the excess lead lengths.

4-40 x 1/4" SCREW

AUDIO
HEAT SINK

|

%3 #4 LOCKWASHER
& 4-40 NUT

Detail 8-9B
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SUPPORT

AUDIO
HEAT SINK

4-40 x 1/4"
SCREW

IF/AUDIO
CIRCUIT BOARD

RAIL

é #4 LOCKWASHER

é 4-40 NUT

PICTORIAL 89

yd

{ )y’ﬁgfer to Pictorial 89 and mount the support rail to
the cirg‘uit board with four 440 x 1/4" screws, four
#4 lockwashers, and four 4-40 nuts.

; e

| p

(XV,)/Refer to Pictorial 1-3 (fold-out from Page 4) and
prepare each end of a 12-1/2"" coaxial cable, and

connect a phono plug to one end as shown.

Refer to F}iéforial 8-10 for the following steps.
f‘]
“{y ) /Position the IF/audio circuit board foil side up as
Vshown.

(,ijﬂwedhnect the inner coaxial cable lead to hole K on the
foil side of the circuit board. Position the insulation
1/8” away from the foil to ensure a good solder
connection between the foil and the wire (S-1).

ii«*')fwlnsert 1/8" of the shield lead into hole J {S-1).

Chp off the excess lead lengths on the component side
of the board.

(MMSet the completed circuit board aside until it is called
for.

IF/AUD 0 .
. |cirRcuIT BOARD] ¢

12-1f2"
COAXIAL CABLE

PICTORIAL 8-10



POWER SUPPLY/BFO
CIRCUIT BOARD

PARTS LIST

Unpack package #4 and check each part against the
following parts list.- The key numbers correspond to the
numbers in the Parts Pictorial (fold-out from Page 32). This
parts package contains all the parts for the power
supply/BFO circuit board, except those required from pack
#6.

DESCRIPTION

KEY PART PARTS DESCRIPTION KEY PART PARTS
No. No. Per Kit No. No. Per Kit
RESISTORS Other Resistors
2 3175 1
1/2-Watt : 3 10-294 1
1 154 1 15 Q, 5% (brown-green-{
black-gold)
1-1 3 47 Q (yellow-violet-black) {
1-3 1 100 § (brown-black-brown) | CAPACITORS
1-66 2 150 § (brown-green-brown){}
1-45 2 220 Q (red-red-brown}{ { ‘ Mica
1-6 2 470 Q (yellow-violet-brown) }} 4 20-118 1
1-79 1 820 §, 5% (gray-red-brown-gold) } 20-89 1
1-9 3 1000 £ (brown-black-red){}{ 20-109 3
1-44 1 2200 € (red-red-red) ¥ 20-139 1
1-14 1 3300 2 (orange-orange-red)f- 20-107 1
1-16 5 4700 Q (yellow-violet-red) | {{}
1-20 1 10 k€2 {brown-black-orange) &
1-21 1 15 kS (brown-green-orange) £ .
1-58 2 22 k£, 5% (red-red-orange- {} Cse ran;(; 57 1
gold) 21-51 1
1-25 1 47 kS (yellow-violet-orange) | 21-163 1
1-26 3 100 k€2 (brown-black-yellow) f|{ 21-143 8

HEATIHEREIT?

50 £, b-watt resistdf’/

2000 © (2 k) linear COM;

15 pF?’/

22 pR”
62 pF 1}
330 pFer.
680 pR"

5 pE—"
20 pB~
001 F_

05 F=—

41
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KEY PART PARTS DESCRIPTION
No. No. Per Kit
Electrolytic
6 25123 3 opf
7 2554 1 1o§%f/
8 25199 2 500
9 25192 1 2000 #F
Other Capacitors P
10 27-47 2 1 uF Mylgf
11 28-1 2 2.2 pF phedolic
(red-red-white)
12 294 1 1800 pF polystyreghe;
13  31-67 1 2.7-20 pF ceramicst#immer

RF CHOKE-DIODES-INTEGRATED CIRCUIT

14 4539

15 b56-b6

16 5727

17  56-67

18 4438

TRANSISTORS

19 41791
417-85

20 417-175

—_ N s e

. '
RF cholté .
1N4149 didde
1N2071 dio

Zener diodgf’ %}{j
it

MC724P integrated cir

§

2N5232A 1}
Es44iil,
2N5294°

i
1

KEY PART PARTS DESCRIPTION

No. No. Per Kit

CRYSTALS

21 404-43 1 100 ki{z

22 404-280 1 3392.110 RAz
404-205 1 3393.6 k7
404-206 1 3396.4 k}};&z

HARDWARE

23 250-285 6 4-40 x 1/4" screw

24 252-15 6 4-40 nut

25 2549 6 #4 lockwasher

26  250-89 1 6-32 x 3/8" screw

27 252-3 1 6-32 nut

28 254-1 1 #6 lockwasher

29 253-2 1 #6 fiber shoulder washer

MISCELLANEOUS

30 63-567 1
31 75102 1
32 21540 1
33 260-56 2
34 42113 1
35 434-186 3
36 432124 12
ITEMS FROM PACK #6

37 204-1046 1
85-354-3 1

Switch wafer (blue-dot)
Insulator {packed between two
pieces of cardboard)

Heat sink

Fuse clip

1/2-ampere fuse

Board phono socket

Circuit board connector

Support rail
Power supply/BFO circuit
board
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START @

( ) Position the power supply/BFO

" circuit board (#85-354-3) as shown.

Then complete each step in the
Pictorial.

NOTE: Install the circuit board
connectors in the following manner. Note
that on one end of the connector, the
spring contacts are indented. This end of
the connector should fit away from the
edge of the circuit board. Insert the
mounting tabs through the circuit board
until the ridges of the connector are firmly
against the circuit board. Solder the tabs
to the foil.

INDENTED

RIDGES

CIRCUIT BOARD
EDGE

PROCEED TO PICTORIAL 9-2

PICTORIAL 9-1
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1

IDENTIF{CATION
DRAWING
PART
NUMBER

I

START

(\ﬁ, 22 k&, 5% {red-red-orange-gold).

CONTINUE

1

(%{3 820 Q, 5% (gray-red-brown-gold).

e 22k, 5% (red-red-orange-gold).

i/ 4700 (yellow-violetred).

4700 Q) (yellow-violetred).
tyT 100 kS2 (brown-black-yellow).

DY ™ 220 Q (red-red-brown}.

{ 4700 Q (yellow-violet-red).
L
,,,,,, [, 1000 © (brown-black-red).

{ %g)‘ 100 k2 {(brown-black-yellow).

(\\%)/’Solder all connections and cut off
 any excess lead lengths.

et T ATt T

1 (éf}%ﬂ €1 (brown-black-brown).

(¥] Solder all connections and cut off
any excess lead lengths.

e e e i el et

{ 2200 ) (red-red-red).

( ‘é‘{ ;47 € (yeliow-violet-black]).

e — T T et T T

| (34 150 Q {brown-green-brown).

s e s 0
( g; /1 50 2 (brown-green-brown}.

RF choke (#45-39). Carefully bend
the leads toward the slots.

£ A h/) 479 (yellow-violet-black).

(y) . 220Q (red-red-brown}.

4 4710 (yellow-violet-black).

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

any excess lead lengths.

——
(iﬁ Solder all connections and cut off

¥
any excess lead lengths.

PROCEED TO PICTORIAL 9-3.

PI
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START

o

NOTE: Solder each diode and cut off any
excess lead length as it is installed.

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

BAND OR BANDS

— —

{ 1N4149 diode (#56-56) at D601.
e |

( 7/ Zener diode (#56-67) at ZDE02.

L\

Install each of the following transistors by
lining up the flat side of the transistor
with the flat outline on the circuit board.
Then insert the transistor leads into their
circuit board holes, which are indicated by
E, C, and B. Position the transistor 1/4"
above the circuit board. Solder each fead
to the foil and cut off the excess lead
lengths.

(1) EB844 transistor {#417-85) at Q602.

{ }/)/ E844 transistor {#417-85) at Q601.

{ £} 2NB232A transistor (#417-91) at
Q604.

( 17" 1N2071 diode (#57-27).

(A IN2071 diode (#57-27).

(JA 1N2071 diode (#57-27).

(g‘,ﬁf 1N2071 diode (#57-27).

( ;7 Zener diode (#56-67).

{ 44-"E844 transistor {#417-85) at Q606.

(}) 2N5232A transistor (#417-91) at
Q606.

L AN VAN NS

( @,fwfé’stszA transistor (#417-91) at
Q607.

PROCEED TO PICTORIAL 9-4.

PICTORIAL 9-3
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START

Locate the MC724P integrated
circuit (#443-8). Bend and clip off |
pins 6 and 9 as shown. ]

BEND OVER
AND
CLIP OFF

DOT OR
DIMPLE END

NOTE: Read this information carefully

before you instali the 1C (integrated
circuit) in the next step. First, be sure to
position the IC as shown, with the dot or
dimple pointing toward the dot on the

The IC pins are very close together.
Therefore, be sure you do not bridge
solder between pins on different foils.
When removing the soldering iron, move
the tip of the iron straight up from the pin
to avoid bridging solder to another pin. Do
not place the soldering iron tip between
the IC pins when soldering, as this in-
creases the possibility of a solder bridge.

1f a solder bridge does occur, turn the
circuit board foil-side-down as shown, and
hold the soldering iron tip between the
two points that are bridged. The solder
will flow down the soldering iron tip.

3

wowi lIJ ﬁ lIuIIIIu \Ii_
CIRCUIT - FOIL
2N
BOARD | SOLDER
—\ BRIDGE
SOLDERING
[RON —
7 R |
Instalt the MC724P integrated
circuit (#443-8) on the circuit

board. Position the end with the dot
to match the dot on the circuit
board. Be very careful when in-
serting the pins in the holes, as they
bend easily.

DOT OR
DIMPLE

PART NUMBER

IDENTIFICATION
DRAWING

circuit board.
Use a small-tip soldering iron if possible.

DOT OR
DIMPLE

PICTORIAL 94

CERTES

CONTINUE {_>

Mount the fuse clips in the following steps
by inserting the indicated portion of the
clip through the circuit board hole. Then
press the clip against the edge of the
circuit board hote until the clip is firmly
installed. Do not solder the clip to the
circuit board foil until instructed to do so.

FUSE CLIP
INSERT INTO HOLE

AND PRESS ONTO
BOARD

2. | WAV

FOIL SIDE OF
CIRCUIT BOARD

VaVAVEV AW

CET

M Instal! the 1/2-ampere fuse into the
fuse clips.

{ gd”ﬁ/Solder both fuse clips to the circuit
board foils.

{ Mount the switch wafer (blue dot)
on the circuit board, making sure
the color dots line up. Be sure to
carefully insert the pins into their
proper holes.

SOLDER
V:]

FOIL SIDE

PROCEED TQ PICTORIAL 9-5.
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START

=

PART NUMBER =

rI\ETE: When installing electrolytic
capacitors, be sure to match the positive
(+) marked end of the capacitor with the
positive (+) mark on the circuit board.

"POSITIVE
(+) END

(éﬁ’?f 10 uF electrolytic.

{3y~ 1800 pF polystyrene.

{ é})‘ 15 pF mica.

405300

IDENTIFICATION
DRAWING

S — E— - |

{ K{’V"éZ pF mica.

(V/.OOT MF ceramic.

= —

{ #7772 uF electrolytic.

"2 |F electrolytic.

{ n{/)/.OS uF ceramic.

(f/T/ HF Mylar.

Solder all connections and cut off|
any excess lead lengths.

( v)/éo pF ceramic.

CONTINUE

M;F mica.

(L4862 pF mica.

/ 2 uF electrolytic.

; :) 680 pF mica.

(i/)/ .05 pF ceramic.

{1/} .05 uF ceramic.

(i/)/ fS uF ceramic.
({—/) 330 pF mica.

.05 uF ceramic.

,J e

L

L

.05 uF ceramic

Solder all connections and cut off|

-

any excess lead lengths.

PICTORIAL 95

{ /;)‘/05 uF ceramic.

’ y/}/sz pF mica.
{ l“)//.()5 uF ceramic.

~Solder all connections and cut off
any excess |ead lengths.
| ———

NOTE: When you install the following .1
#F Mylar capacitor, insert the capacitor
lead from the indicated hole through the
board phono socket lug. Solder the lead to
the foil and to the lug. Solder the other
lead to the foil and cut off all excess lead
lengths,

01U SIDE OF 4
OF CIRCUIT BOARD

(I)/uFMylar.

PROCEED TO PICTORIAL 9-6.
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START

&

{ / Locate the 100 kHz crystal
(#404-43), the bare wire and the
'7-20 pF ceramic trimmer capac-
itor.

Prepare the crystal by soldering a
3/4" length of bare wire to each
crystal pin as shown.

4

12"

MINIMUM HEN. _——_

~

SOLDER CRYSTAL

™~ BARE WIRE
LEADS

——
(\j) Install the crystal on the circuit

board by inserting the bare wire
leads through their circuit board ‘
holes. Solder the leads to the foil
| and cut off any excess wire lengths.

Bend a 1" length of bare wire and
insert it through the circuit board
hole at the opposite end of the
crystal as shown. Solder the wire to
the crystal and to the circuit board
foil. Cut off any excess wire lengths,

SOLDER
CRYSTAL . BARE

L — VA

DR, 227

SOLDER AND <~ U
CUT OFF EXCESS FOIL

IR Y URN

{ ¥} Preparea 1-1/4" blue

this wire from lug 6 (S-1) of the
switch wafer to hole Z (S-1) in the
circuit board. Cut off any excess

nmand

wire. Connect

(s-2).

(v 33936 KkHz crystal (#404-205)
(S-2).

3396.4 kHz crystal (#404-206)

PART NUMBER

IDENTIFICATION
DRAWING

A

CONTINUE <

solder connection.
- 2000 £ (2k) linear control

: lead length from hole Z. [—
/) 3392110 kHz crystal (#404-280)

(s-2).

PICTORIAL 9-6

NOTE: Soider each of the following parts
as it is installed and cut off any excess lead

lengths.
Z } Bend the two indicated ceramic

trimmer capacitor lugs to the
positions shown.

4} Install the ceramic trimmer capac-
itor on the circuit board and solder
the lug extending through the circuit
board hole to the foil. Then solder
the other bent lug to the indicated
crystal lug. Be sure this is a good

(#10-294).

(/) 50 §, B-watt resistor.
(!/( 500 uF electrolytic capacitor.

{1 2000 uF electrolytic capacitor.

‘1 (VK 500 uF electrolytic capacitor.
B,

PROCEED TO PICTORIAL 9-7.



FIEATEITIT

Page 49

START

(V[ } Place the circuit board foil-side-up as
shown. The components installed in
the foliowing steps will all be on the

foil side of the circuit board.

(V{ Board phono socket. Soider the
socket so the socket lug is toward
the indicated hole as shown below.

{ 1 Soider one end of a 1" length of
bare wire to the board phono socket
lug as shown above, Insert the other
end of the lead through circuit
board hole DD, Solder the lead to
the foil side of the circuit board and
cyt off any excess lead lengths.

pd

(f;/’) Board phono socket. Solder the
socket so the socket lug is toward
the indicated hole as shown below.

CONTINUE

.

e

=

{ ) Cut each lead of a 2.2 pF phenolic

capacitor (red-red-white) to 3/8".

NOTE: When installing the capacitors in
the following steps, be sure the leads
touch only the foils they are soldered to.

(;/{ Solder each lead of the 2.2 pF
phenolic capacitor to one of the
indicated pins.

- |

{ mt each lead of a 56 pF ceramic
capacitor to 3/8".

—
( Solder each lead of a 5 pF ceramic

capacitor to one of the indicated
pins.
e
(H/éﬁt each lead of a 2.2 pF phenolic
capacitor (red-red-white) to 3/8".

(¥ Solder each lead of the 2.2 pF
phenolic capacitor to one of the
indicated pins.

( M'/Solder a 1" length of bare wire to
the board phono socket lug as
shown above. Insert the other end of
the lead through circuit board hole
EE. Solder the lead to the foil side
of the circuit board and cut off any
excess lead lengths.

PICTORIAL 9-7

Y1, % O 1"

[ililll i

29!




HEAT-SINK ASSEMBLY

6-32 NUT
SHOULDER /r®
#6 LOCKWASHER
INSULATOR #6 FIBER SHOULDER

WASHER

Refer to Detail 9-8A for the following steps.

{ Locate the 2N5294 transistor (#417-175), the heat
sink, an insulator (packed between two pieces of
cardboard), and the silicone grease from previous

i

HEAT SINK

steps.
(\/Apply a liberal amount of silicone grease to both sides

2N5294
6-32 % 3/8" TRANSISTOR
of the insulator. Then position the insulator on the SCREW (#417-175)

heat sink. Save the grease for later use.

NOTE: in the next step, be sure to mount the metal side of Detail 9-8A

the trapsistor toward the heat sink.
( Aount the transistor on the insulator and heat sink

with a 6-32 x 3/8" screw, a #6 fiber shoulder washer,

a #6 lockwasher, and a 6-32 nut. CAUTION: Be sure ?

the shoulder washer is properly seated in the heat sink

hole. 4-40 x 1/4"
— 3 SCREW

Refer to Pictorial 9-8 for the following steps.

{ ) Refer to Detail 9-8B and slightly spread the two outer
transistor leads with your finger. Then mount the heat
sink to the circuit board with two 4-40 x 1/4" screws,
two #4 lockwashers, and two 4-40 nuts. Be sure the
transistor leads are inserted into their correct holes.

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

#
@r\) LOCKWASHER
{ )} Mount the support rail to the circuit board with four S 440 NUT
4-40 x 1/4" screws, four small lockwashers, and four

4-40 nuts.

Detail 9-8B

{ )} Set the completed circuit board aside until it is called
for.

Downloaded by
RadioManual.EU
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g

§ 4-40 x 1/4"
SCREW

PS/BFO
CIRCUIT BOARD

& 44 LOCKWASHER
4-40 NUT

PICTORIAL 9-8



Page 52




PLUG BOARD AND

EXTENDER ACCESSORIES

PARTS LIST

Unpack package #5 and check each part against the
following parts list. The key numbers correspond to the
numbers in the Parts Pictorial (fold-out from Page 32). This
parts package contains all the parts for the plug board, large
and small extender boards, extender cable, and extender
block, except those required from pack #6.

KEY PART PARTS DESCRIPTION
No. No. Per Kit
1 43298 4 Switch-board plug’
2 43277 8 Switch-board connecly/
3 432-124 36 Circuit board connectqr/
4 255-108 3 Extender block
5 262-24 18 Extender pinsif,/
6 43442 1 Chassis phono sptket””
7 4384 1 Phono plug//
HEATHIKITS®

KEY PART PARTS
No. No. Per Kit

DESCRIPTION

ITEMS FROM PACK #6

85-349-1 1 Plug board” P
85-355 1 Small extender boatd”
85-356 1 Large extender board-"

53
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e

STEP-BY-STEP ASSEMBLY

START

A

[( ) Locate the four Switch-Board plugs.
—

{ ) Use a pair of long-nose pliers to
remove the three indicated pins from
each plug as shown. NOTE: Save four
of the removed pins, as they will be
used in assembling the next group of
circuit boards.

SHORT PIN /

LONG NOSE
~PLIERS

SW/I,TCH-BOARD PLUG

(¢ Locate the plug board (#85-349-1)
and position it foil side down as
shown.

In the following steps, mount each Switch-
Board plug to the plug board by inserting
the short pins into their corresponding
plug board holes. Push the Switch-Board
plugfirmly against the plug board. Then
solffer each short pin to the foit.

(ff )//';Switch-Board piug.

) /"SwitchABoard plug.

\

§ !
([/{ /Switch-Board plug.

( '/Switch-Board plug.

k/) Set the completed plug board aside
‘ until it is called for.

FINISH

PICTORIAL 10-1
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START
:

{ ) Refer to Pictorial 1-1 (fold-out from
Page 4) and prepare eight connectors
as shown.

{ ) Position the small extender board
(#85-355) foil side down.

When installing a Switch-Board connector,
insert the connector prongs through the
small extender board so the locks of the
connector are positioned as shown. Note
the edge of the board. Press the connector
firmly against the board and bend the
prongs against the board with a screw-
driver. Solder the prongs to the board.

LOCKS

BEND OVER
AND SOLDER

EDGE OF
BOARD SIE
{ yConnector. : OPPOSITE
— FOIL
{ y/ Connector.

(L)/Connector.
( g Connector.
{ é/(lo;ﬁec?or. - T
o

7
/V)/C/Knector.
LA Connector.

PROCEED TO PICTORIAL 11-2.

PICTORIAL 111
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START

.

(""{ Locate four of the flat pins you
removed from the 7-pin Switch-
Board plugs in previous pictorials.

{ ) Insert one pin into each of the four
indicated connectors.

PIN FLUSH
WITH
CONNECTOR END
N :

FLAT PIN

(% Locate the previously assembled SMALL

/c?ysta! Switch-Board (#85-348-1). EXTENDER
e BOARD

(”‘) Carefully plug the crystal Switch-
Board onto the pins inserted in the
connectors.

———

CAUTION: Solder only the connectors on |

the small extender board in the following |

steps.

((/{ Solder the pin to the connector.

e |

{ V) Solder the pin to the connector.
g

{ %/So{der the pin to the connector,

(/) Solder the pin to the connector.

(/) Unplug the crystal Switch-Board
from the small extender board and
set both boards aside.

FINISH

CRYSTAL
DO NOT SWITCH-BOARD
SOLDER

PICTORIAL 11-2
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START

.

( } Place the large extender board
(#85-356) foil side down.

Install each circuit board connector in the
foliowing manner. Note that, on one end
of the connector, the spring contacts are
indented. This end of the connector
should face away from the edge of the
circuit board. Insert the mounting tabs
through the circuit board until the ridges
of the connector are firmly against the
circuit board. Solder the tabs to the foil.

INDENTED

RIDGES

CIRCUIT BOARD
EDGE

{ } 6 circuit board connectors.

s st ————— e ettt
e ——

{ )} 6 circuit board connectors.

()} 8 circuit board connectors.

{ ) 86 circuit board connectors.

{ ) 6 circuit board connectors.

{ )} 6 circuit board connectors.

{ ) Check the foil side of the board
carefully and make sure there are no
solder bridges between foils,

FINISH

PICTORIAL 12-1

SIDE
OPPOSITE
FOIL
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EXTENDER BLOCK ASSEMBLY
Refer to Pictorial 12-2 for the following steps.
/
(\// Locate the three extender blocks and the eighteen
extender pins.
(///;DOSition an extender block as shown, and insert the
long end of an extender pin into the block. Push the
/pin into the block until the ridge is against the block.
oles in the extender block.

(\/)/ Install an extender pin in each of the five remaining
4

(L Install extender pins in the remaining two extender
blocks.

7TENDER CABLE ASSEMBLY

} Refer to Pictorial 1-3 (fold-out from Page 4) and
prepare a 6" coaxial cable with phono plug.

{

(\ ) Refer to Pictorial 12-3 and connect the inner lead of
the coaxial cabel to lug 1 (S-1) and the shield lead to
lug 2 (S-1) of a chassis phono socket.

NOTE: The small extender board, large extender board,
extender block assemblies, and extender cable can be set
aside. They are service aids and are not required for the
remaining kit assembly.

3/4%%0 1" "
[llllll 1 l { l {

[EXTENDER
PIN I\ ~

RIDGE—

o~
LONG END
L~

PICTORIAL 12-2

6" COAXIAL CABLE

CHASSIS PHONO
SOCKET

PICTORIAL 12-3

3’, 4’7 5’,
] | | . | |

6!!
]




CHASSIS

PARTS LIST

Unpack package #6 which is all of the remaining parts, and
check each part against the following parts list. The key
numbers correspond to the numbers on the Chassis Parts
Pictorial (fold-out from Page 61).

KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION

No. No. Per Kit No. No. Per Kit
RESISTORS ’ CAPACITORS-TRAP
1/2-Watt . 6 283 1 .56 pF phenolic capacito
T 11 1 47 Q (yeliow-violet-bi 7 2172 2 .005 uF ceramic capacntda/
1-2 2 68 £ (blue-gray-blac s {1.4 kV line bypass) P
1-42 1 270 Q2 (red-violet-brow / 8 2674 1 24-194 pF variable capacitge—
19 1 1000 Q (brown-black-re 9 40548 1 Tune tigp_—

b-Watt Q///
2 3175 1 50

SWIT

DIODE-CONTROLS CHES ~

, 10 63-563 1

3 56-56 1T 1N4149 diode” 63-564 1 ;pgz:::dn

4 19-143 ~t- B500-K linear contrcg,l/ posttion /
11 63-569 1 3-wafer (wuth shaft

with SPST switch 12 63572 1 3-positigh""
19-95 110 kQ AUD (audio) contrqﬂ/

with SPST sw/
5 10-34 = 600 £ contr

HEATHRXITS® . 59
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KEY PART PARTS DESCRIPTION
No. No. Per Kit
CONNECTORS
432-27 1 Line cord adapter
13 432-76 1 AC power socket
14 432120 6 Pin socket
16 432-126 5 Circuit board plug
16 434-2 1 Accessory socket
17 43442 14 Chassis phono socket
18 434-88 2 Lamp socket (short bracket)
19 434-90 1 Lamp socket {long bracket)
20 436-20 1 Phone jack
21 4384 26 Phono plug
22 438-25 1 LMO load plug
23 4386 1 Accessory plug
24  440-1 1 Accessory plug cap

GROMMETS-TERMINAL STRIPS

25 733

26 732

27  431-10
28  431-11
HARDWARE
#3 Hardware
29  250-251
30 2521

31 254-7
#4 Hardware
32 250-156
33 250-285
34 25215

35 2549

6
2
1
1

N

TN
~ >0 -

1/2" grommet
3/4" grommet
3-lug terminal strip
B-lug terminal strip

3-48 x 3/8" flat head screw
348 nut
#3 lockwasher

4-40 x 1/8" setscrew
4-40 x 1/4"" screw
4-40 nut

#4 lockwasher

e

KEY PART PARTS DESCRIPTION
No. No. Per Kit
#6 Hardware
36 25040 2 6-32 x 1-1/2" screw
37 250-56 7 6-32 x 1/4"" screw
38 250-89 52 6-32 x 3/8"" screw
39 250-218 2 6-32 x 3/8"" phillips screw
40 250-364 8 6-32 x 7/8"" screw
41  250-327 1 6-32 x 1/4" flat head screw
42  250-170 41 #6 x 1/4" sheet metal screw
43 2523 63 6-32 nut
44  252-85 2 6-32 speednut
45 253-60 8 #6 flat washer
46  254-1 65 #6 lockwasher
47 255-23 4 6-32 x 15/32" tapped spacer
48 2591 6 #6 targe solder lug
49 259-6 1 #6 small solder lug
#8 Hardware
50 250-87 4 8-32 x 3/16"" screw
51 250-137 4 8-32 x 3/8"" screw
52 250-93 14 8-32 x 1/4" setscrew
53 254-2 10 #8 lockwasher
54 2524 4 8-32 nut

Control Hardware

55 253-36
56 252-7
57 253-10
58 264-5
59 259-10

SHEET METAL PARTS

90-415
60 200-556
61  200-557
62 203-657-2
63 203-656

2
11
11

3

1
1
1
1
1

Control spring washer
Control nut

Control flat washer
Control lockwasher
Control solder fug

Cabinet
Front chassis
Rear chassis
Front panel
Rear panel
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HEATEICIT)
KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION
No. No. Per Kit No. No. Per Kit
Sheet Metal Parts (cont’d.) Miscellaneous Mechanical (cont’d.)
64 100-927 1 Right side panel 93 453-194 1 7-1/2" shaft
65 203-735 1 Left side panel 94 453-195 1 11-3/8" shaft
66 100-928 1 Left subpanel 95 455-6 2 Bushing
67 206-460 1 IF shield 96 455-15 2 Shaft collar
68 206-461 2 RF shield 97 456-7 2 Coupling
69 205-692 1 3-position connector plate 98 462-175 1 Zero set knob
70  205-693 1 2-position connector plate 99 462-191 9 Small knob
71 100-929 1 Rear panel bracket 100 462-193 1 Large knob
72 100-930 1 RTTY bracket 489-1 1 Sandpaper
73 206-504 1 Switch bracket
74 204-557 2 Capacitor bracket
75  204-363 1 Angle bracket VISCELLANEOUS ELECTRICAL
DIAL PARTS 101 110-48 1 LMO (linear master oscillator)
- 102 b54-242 1 Power transformer
76  446-40 1 Escutcheon 103 404-283 1 SSB crystal filter
100-450 Dial drive assembly 104 407-99 1 Meter
Consisting of: 105 65-29 1 Circuit breaker
77  204-553 1 Dial-mounting bracket 106 412-20 3 #47 frosted pilot lamp
78 100-443 1 Dial pointer assembly
79 464-30-1 1 Plastic dial window
80 100-447 1 Dial pointer drive arm WIRE
81 250-63 1 3-48 x 1/8" screw
82 266-74 1 Nylon spiral follower 89-30 1 Line cord
83 100-445 1 Zero-set drive pulley {small) 134-212 1 Wire harness
84  100-449 1 Circular dial 343-5 1 RG-62/U coaxial cable
85 100444 1 Dial drive pulley (large) 344-51 1 Brown wire
86 45542 1 Drive shaft bushing assembly 344-52 1 Red wire
344-53 1 Orange wire
VISCELLANEOUS MECHANICAL 344-54 1 Yellow wire
87 206-86 3 Pilot lamp shield
88 255-59 2 Foot spacer
89 261-9 4 Foot TOOLS
90 266-159 1 B-position switch detent
266-160 1 9-position switch detent 107 490-1 1 Large alignment tool
391-34 1 Blue and white label 108 490-109 1 Small alignment tool
391-65 1 SB-303 nameplate 109 490-85 1 Long allen wrench
91 453-90 1 1-7/8" shaft 110 490-23 1 Small allen wrench
92 453-193 1 10-3/4"" shaft 111 490-19 1 1/4"" open-end wrench

@meummﬂwlﬁmmmﬁ

444444444444444 3888 A4ARA

A

CHASSIS PARTS PICTORIAL
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STEP-BY-STEP ASSEMBLY
COAXIAL CABLE PREPARATION

they are called for. Both ends of each coaxial cable wiil be
prepared, in the same manner, only the lengths will vary.
NOTE: All coaxial cables, with phono plugs, will be

prepared at this time. They will be prepared in the order in Refer to Pictorial 13-1 for the following steps.

which they will be used. Set them aside in this order until

PICTORIAL 13-4

Downloaded by
RadioManual.EU

(‘4 Prepare the following lengths of small coaxial cable

PREPARE EACH END AS SHOWN. and install a phono plug on one end of each cable as

shown:
e ] ! ] e—3/4"—s
/2] |1 /4"e- w24 BT
‘ ! = : - , s
- ‘\ T2~ N
™ SHIELD o N B
le——————————— OVERALL LENGTH 47 o

TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY
THIN WIRES, REMOVE THE OUTER INSULATION. // ) .
(. Check each prepared coaxial cable with an ohmmeter

to be sure it is not shorted.

NOTE: Three coaxial cables will be prepared in the next
step. Set them aside until they are called for. Do not install
phono plugs on these cables.

USE A NAIL TO SEPARATE THE WIRES OF THE SHIELD.

REMOVE THE INNER INSULATION AND TWIST THE SMALL ( Refer to Detail 13-1A and prepare one 14" and three
WIRES OF THE SHIELD LEAD. APPLY A SMALL AMOUNT . . i

OF SOLDER TO THE SHIELD LEAD AND THE END OF THE 9" lengths of small coaxial cable:
INNER LEAD

INNER LEAD

SHIEl‘_D LEAD A#OLDER
=

INSULATION

’
.
s

PREPARE EACH END AS SHOWN.

™ —3/4n— 3/ 4
AT THE END WITH THE 1/2" BARE —l1/4" —~[1/4"
INNER LEAD, INSERT THE INNER ! ] 0 (= Yonsnem
LEAD THROUGH THE PLUG AND % 7 &
WRAP THE SHIELD AROUND ™ SHIELD
THE PLUG.
APPLY HEAT TO THE TIP OF THE
PIN ONLY LONG ENOUGH FOR
THE SOLDER TO BE DRAWN UP

INTO THE PIN BY CAPILLARY
ACTION.

—~—

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

SOLDER THE SHIELD

ONTO THE PLUG. USE CARE
NOT TO MELT THE INNER
INSULATION.

CUT OFF EXCESS WIRE SOLDER

FROM THE TIP OF THE PIN.
TO MAKE SURE EACH COAXIAL

USE A NAIL TO SEPARATE THE WIRES OF THE SHIELD.
REMOVE THE INNER INSULATION AND TWIST THE SMALL
CABLE 1S NOT SHORTED, CHECK WIRES OF THE SHIELD LEAD. APPLY A SMALL AMOUNT
IT WITH AN OHMMETER AS OF SOLDER TO THE SHIELD LEAD AND THE END OF THE
FOLLOWS: CONNECT THE OHM- INNER LEAD.

LEAD
METER LEADS TO THE BARE INNER LEAD ;H|ELD ‘ é/ SOLDER
2 /

WIRE ENDS OF THE COAXIAL INSULATION

CABLE. FLEX THE COAXIAL CABLE =7 y
WHERE |T ENTERS THE PHONO PLUG \ ,7/,/;, 3
WHILE WATCHING THE OHMMETER W// %j\
FOR CONTINUOUS OR INTER- g

MITTENT SHORTS. CORRECT ANY S
SHORTED CABLES BEFORE PRO- Detail 13-1A
CEEDING.

PICTORIAL 13-1
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¢ TWIST 90°

21

BLUE

CENTER WAFER

4-1/2" COAX
WITH PLUG

1000Q
RESISTOR

FRONT WAFER

3-WAFER
SWITCH

PICTORIAL 132

3-WAFER SWITCH PREPARATION
Refer tg'Pictorial 13-2 for the following steps.

(14 Refer to Detail 13-2A and carefully disassemble the
3-wafer switch (#63-569) up to the rear 1/2” spacer,
exactly as shown. Then carefully reassemble the
switch on the switch bracket (#206-504) with a #4
lockwasher, a small #6 solder lug at AA, and two #4
lockwashers at AB. Position the small #6 solder lug
exactly as shown and align the color dots on the
switch wafers.

(/Cut two 2-1/2" lengths of blue wire. Remove 1/4" of
insulation from one end of both wires and 1’ of
insulation from the other end of both wires.

Yy % O 1"

2”
[lllll' i l i l

COLOR DOT

REAR 1/2"SPACER

SMALL #6 SOLDER LUG
#4 LOCKWASHER

SWITCH

FRONT 1/2" SPACER

FRONT WAFER

FIBER SPACER — @&

@A
#4 LOCKWASHER —
NUT/:@
Detail 13-2A

NOTE: When a wire passes through a connection and then
goes to another point, as in ‘the next step, it will count as
two wires in the soldering instructions (S-2), one entering
and one leaving the connection,

(/)/ Carefully twist lugs 8-and 9 of the center and the front
/s/wi'ich wafers 90 degrees. Refer to the inset drawing.

{ \/)/lnsert the 1" bare wire end of one of the biue wires
through lug 9 (S-2), through lug 8 {S-2), to lug 7 (S-1)
x,,of the center wafer of the 3-wafer switch.

(\/// Insert the 1" bare wire end of the other blue wire
through lug 9 (S-2), through lug 8 (S-2), to lug 7 (S-1)
of the front wafer of the 3-wafer switch.

(V}/Lccate the previously prepared 4-1/2" coaxial cable
with plug. Insert the shield lead through lug 5 of the
center wafer (S-2}, to the small #6 solder lug at AA
{S-1). Connect the inner lead to lug 4 of the center
wafer (NS).

-

/f

(A : Connect a 1000 Q (brown-black-red} resistor between
lugs 2 (S-1) and 4 (S-2} of the center wafer.

Set aside the prepared 3-wafer switch until it is called for.

3!1 41! 57' 6!1
| | | ) | I |
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e

FRONT CHASSIS PARTS MOUNTING

Refer to Pictorial 13-3 {fold-out from Page 62) for the
followjng steps.

{ Locate the front chassis and position it on your work
area as shown.

(V( Install 1/2”" rubber grommets in the chassis at AC, AD,

‘AE, AF, and AG.

(/ Locate the plug board (#85-349-1) and the two RF
shields.

NOTE: When hardware is called for in a step, only the screw

size will be given. For instance, if “6-32 x 3/8" hardware” is
called for, it means that a 6-32 x 3/8" screw, one or more

RF SHIELDS

6-32 x 3/8" SCREW\@Q
——

4-40 x 1/4* SCREW

#6 lockwashers, and a 6-32 nut should be used. The Detail
referred to in the step will show the proper number of
lockwashers to use.

Mount one of the RF shields to the plug board with
5’4-40 x 1/4" hardware at both mounting holes as
shown in Detail 13-3A.

()| In a similar manner, mount the other RF shield to the
plug board with 4-40 x 1/4 hardware at both
mounting holes.

( Again, refer to the Detail and mount angle bracket AH
to the plug board with 6-32 x 3/8" hardware.

l PLUG BOARD

Detail 13-3A
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6-32 NUT ——(&)
#6 LOCKWASHER—-—»%

PLUG-BOARD
ASSEMBLY

—E-®

6-32 x 3/8" SCREW

L —

i
6-32 x 3/8" SCREW g
&

Detail 13-3B

o~

Loosely mount the plug-board assembly to the front & 632 T
chassis with 6-32 x 3/8" hardware at AH and in the C°:l
<D #6 SOLDER LUG

remaining six mounting holes, as shown in Detail / 6-32 NUT

13-3B.

((/J/ Tighten the hardware in the RF shields. ;%
(/ } Tighten the hardware at AH. /

CABLE

“}" #6 LOCKWASHER

") Locate the previously prepared switch bracket
assembly and loosely mount it to the front chassis at
AK as shown in Detail 13-3C. Use a 6-32 x 3/8" screw,
a #6 solder lug, and a 6-32 nut at AJ. Position the
solder lug as shown. Finish mounting the switch
bracket assembly with 632 x 1/4"" hardware at the :
remaining mounting hole. NOTE: The hardware will g 63%&5\/\/8

bg-tightened later.
/ ) ) ) 6-32 x 1/4"
(L Dress the two biue wires to the right and the coaxial FLAT HEAD

cable to the left, as shown in the Detail. SCREW

Detail 13-3C
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6-32 x 15/32"
TAPPED SPACER

746 LOCKWASHER
[TEronT
CHASS IS

6-32x 7/8"
SCREW

Detail 13-4A

Refer to Pictorial 13-4 (fold-out from Page 62) for the
following steps.

‘ Position the chassis right-side up as shown.

Refer to Detail 13-4A and mount a 6-32 x 15/32"
tapped spacer with a 6-32 x 7/8" screw and a #6
lockwasher at AL, AN, AP, and AR on the front
chassis. The screws should extend through the spacers.

Refer to Detail 13-4B and mount the lamp socket
{long bracket) to the front chassis at AS with 6-32 x
3/8" hardware. Position the lamp socket as shown.

LAMP SOCKET
{LARGE BRACKET)

\é)ﬁ
° _352(:);2;(/\18” ?

FRONT
CHASSIS

N

#6 LOCKWASHER &

6-32 NUT(ED

Detail 13-4B

CUT OFF

LARGE #6 SOLDER LUG

b

6-32 x 1/4" SCREW

VARIABLE
CAPACITOR

CAPACITOR
BRACKET

#8 LOCKWASHER
8-32 x 3/16" SCREW

Detail 13-4C

Refer to Detail 13-4C for the following steps.

NOTE: In the following steps, keep the plates of the variable
capaci or fully meshed (closed) at all times to prevent them
from peing damaged.

( Cut off the three indicated lugs of the variable
/capacitor (#26-74) as shown.

é/) Mount a large #6 solder lug to capacitor AT with a
6-32 x 1/4'" screw. Position the solder lug as shown.

Locate the two capacitor brackets. Position the
brackets so the larger mounting holes are against the
variable capacitor. Then mount the brackets to the
capacitor with 832 x 3/16” screws, and #8
lockwashers.

——
—
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Refer to Detail 13-4D and mount the variable
capacitor to the front chassis with 4-40 x 1/4"
hardware at each of the four mounting holes as shown.

? ?4740 x 1/4" SCREWS

{ ) Cut the leads of the power transformer {#54-242) to
the indicated lengths as shown in Detail 13-4E. After
the leads are cut to length, remove 1/4" of insulation
from the end of each lead. Then, if necessary, melt a
small amount of solder on the exposed end of each
lead to hold the smal! wire strands together.

VARIABLE
CAPACITOR

MEASURE ALL LEADS FROM
WHERE THEY BREAK OUT OF
THE TRANSFORMER.

ONE RED 4" ~J rront
T CHASSIS l
1l kg
)/ i
¢ #4 LOCKWASHER
" & |
ALL OTHERS 3 &4~ 40 nur
) S |,
9 \Ré&D-YELZ—I/Z" O &
Detail 13-4D

Detail 13-4E

(»/) Refer to Detail 13-4F and cut through the side of a
5lug terminal strip mounting foot with diagonal
cutters. Spread the opening to approximately 1/32".

(1)

In the same manner, cut and spread the mounting foot MOUNTING
of a 3-lug terminal strip. Foot

DIAGONAL
CUTTERS

Detail 13-4F

3/41//2% O 1" o 3" 4" 5" 6"
l ' B Y I 1 l i ‘ i 1 | l i l I l
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8-32 x 3/8" SCREW

wal)
Y

3-LUG )
TERMINAL f— H @ #8 LOCKWASHER
STRIP ‘% J;
@‘ ’ i £ 5-LUG TERMINAL
N STRIP
Wi
JLJM’le
)

) @ @#8 LOCKWASHER
@ Q‘) @8—32 NUT
©

Detail 13-4G

ansformer by passing its leads through grommet AF.
ecure the transformer to the front chassis with 8-32 x
. 3/8" hardware at AU and AX.
e .
{ ) gain, refer to the Detail and mount the transformer
\i the front chassis at AY. Use 832 x 3/8" hardware
and a 5-iug terminal strip on the bottom of the chassis.
', Position the terminal strip exactly as shown.

\
( ‘Q@efer to Detail 13-4G and begin mounting the power

( \'\Finish mounting the transformer at AZ. Use 8-32 x
3/8" hardware and a 3-lug terminal strip on the
bottom of the chassis. Position the terminal strip
/,exact|y as shown,

(i )/ Refer to Detail 134H and mount the 2.1 kHz SSB
crystal filter (#404-283) at SB with #4 small
lockwashers and 4-40 nuts.

CRYSTAL
FILTER

FRONT
CHASS|S

& #4 LOCKWASHER
& 4-40 NUT

©
Detail 13-4H

NOTE: If you have purchased the 3.75 kHz AM crystal filter
and/or the 400 Hz CW crystal filter, install them at this
time. Use the same arrangement of hardware as used for the
mounting of the SSB filter. Mount each filter at the proper
location on the top of the chassis. The necessary hardware is
furnishied with this Kit.

(W Locate the LMO (linear master oscillator) and the
RTTY bracket. Loosely mount the RTTY bracket to
the LMS with four #6 x 1/4" sheet metal screws as
shown in Detail 13-4J. Lift the RTTY bracket as high
above the top of the LMO as the mounting screws will
permit while tightening the screws.

#6 x 1/4+

@  SHEET MeTAL
SCREW

2

1
@ #6 FLAT WASHER
#6 LOCKWASHER

®
@ B (30wt
&

Detail 13-4

[~ RTTY BRACKET
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( %ﬂ, refer to the Detail and position the LMO on
top of the chassis so the 6-32 spade bolts pass through
the slots in the chassis as shown. Temporarily secure
the LMO with #6 flat washers, #6 lockwashers, and
6-32 nuts. Position the spade bolts in the center of the
slots. Tighten the nuts just enough to hold the LMO in
place on the chassis.

Temporarily set the front chassis aside.

REAR CHASSIS PARTS MOUNTING
AND CHASSIS ASSEMBLY

Refer to Pictorial 13-5 (fold-out from Page 73) for the
following steps.

LEFT SUBPANEL

0
0
&

)

l la

D

= t

g Z s
’ Q
I

PS/BFO CONNECTOR
PLATE

: <
|
&

|
|
|
§

;/é %
@/ & !

(l/)/"Refer to Detail 13-5A and mount the (F audio
connector plate to the rear chassis with six #6 x 1/4"
sheet metal screws.

(;/)/Again refer to the Detail and mount the power
supply/BFQO connector plate to the rear chassis. Use
#6 x 1/4" sheet metal screws and #6 solder lugs at BA
and BB. Position the solder lugs as shown in the
Pictorial. Finish mounting the plate with a #6 x 1/4”
sheet-metal screw in each of the four remaining holes.

# /)
{ /‘)/ Mount the left subpanel to the rear chassis with two

#6 x 1/4” sheet metal screws as shown in Detail
13-6A.

S

#6 x 1/4" SHEET METAL
i SCREW

REAR CHASSIS

IF AUDIO CONNECTOR
PLATE

#6 x 1/4 SHEET METAL
SCREW

|
|
#6 SOLDER LUG ‘

&

Detail 13-5A
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Refer to Detail 13-5B for the next four steps. /
,, y
({) Install a 1/2" rubber grommet in the rear chassis at BC \A/M nt the rear chassis to the front chassis with four
s shown. 6 x 1/4" sheet metal screws.

) In a similar manner, install a 3/4"" rubber grommet in t Mount the IF shield to the chassis assembly with four
the left subpanel at BD. #6 x 1/4'" sheet metal screws as shown.

FRONT CHASSIS

#6 x 1/4"
SHEET METAL
SCREW

#6 x 1/4" é
SHEET METAL SCREW

Detail 13-5B
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REAR
CHASSIS

#6 x 1/4
SHEET METAL
SCREW

Detail 13-5C

/ Refer to Detail 13-5C and mount the right side panel
to the chassis assembly with five #6 x 1/4" sheet
metal screws. These screws may have to be loosened
and retightened later during rear panel mounting.

RIGHT
SIDE
PANEL

S
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WIRE
HARNESS

FFETEN

.

Detail 13-6A

C s

WIRE HARNESS INSTALLATION

Refer to Detail 13-6A for the following step.

{x \/)f Bend the breakouts (BO) of the wire harness as shown.

Locate the 3/4’ rubber grommet and install it on the
wire harness at BE by inserting BO#13, BO#12,
-BO#11, and BO#10 through it.

Refer to Pictorial 13-6 for the following steps.
U/ Position the chassis assembly as shown in the Pictorial.

(V{ Position the wire harness on the chassis assembly as
shown.

(L)J Insert BO#1 and BO#2 of the wire harness through
grommet BC.

|
({J) Insert BO#10, BO#11, BO#12, and BO#13 of the
| wire harness through the chassis hole at BE.

‘l\}) Install the rubber grommet into hole BE. NOTE: It
may be necessary to carefully push the grommet into
position with a small screwdriver.

CAUTION: Do not push the wire harness under the edge of
the right side panel. Insulation may be shaved from some of
the wires which could cause a short circuit.

Refer to Pictorial 13-7 (fold-out from Page 73} for the

following steps.
( V)K;rt BO#12 of the wire harness through grommet

AE. Then position BO#10 of the wire harness behind
switch AK, The wires from BO#11 should extend
away from the chassis assembly.

() At BO#13 of the wire harness, iocate the two large
red wires, two gray wires, and the cable with a red
wire, black wire, and a bare wire. Bend these wires out
to the side of the chassis assembly as shown.
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BREAKOUTS #1 AND #2
THROUGH GROMMET BC.

PICTORIAL 13-6

{ )} Locate the long white-black wire, the long
white-brown wire, and the long violet wire. Twist
these wires together.

{ ) Insert the remaining wires from BO#13 through
grommet AG. Then position the three twisted wires
along the chassis assembly and insert them through
grommet AC as shown.

Temporarily set the chassis assembly aside. -

Y

\\ﬂ

IF SHIELD
o) /

FRONT
CHASSIS
REAR
CHASSIS
IF AUDIO i
CONNECTOR PLATE
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N ! Z
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PICTORIAL 138

CHASSIS
ASSEMBLY

12" COAX KEAR PANEL
ﬁg‘:;: LEFT SIDE
PANEL

@ 6-32 NUT

PICTORIAL 13-11
REAR AND LEFT SIDE PANEL ASSEMBLY

Rear Panel Parts Mounting

NOTE: Be sure the socket is centered before tightening the
hardware in the following steps. Push a phono plug into the
= socket firmly; then tighten the hardware before proceeding

to 7her sockets.
)

CONVERTER
SWITCH

(v Refer to Detail 13-8A and mount a chassis phono
socket on the rear panel at BF. Use 6-32 x 3/8"
rardware. Be sure to position the lugs of the socket as
shown.
(/Y In a similar manner, mount the remaining thirteen Detail 13-8A

chassis phono sockets at BG through BY with the
same type of hardware. Be sure to position the lugs of
the sockets as shown.

T
TRAP COIL

REAR PANELZ

PICTORIAL 13-12
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B griraTiT

(:‘/)/Refer to Detail 13-8D and mount the ac power socket
on the rear panel at CB with 6-32 x 3/8" hardware. Be
sure to position the socket ground lug and the soider
lugs as shown,

Mount the phone jack on the rear panel at BZ with a
control lockwasher, a control flat washer, and a
control nut as shown in Detail 13-8B.

@ 6-32 NUT

Q
o) '

< &P #6 SOLDER LUG

CONTROL ’
FLAT WASHER @

CONTROL NUT ]

REAR PANEL f

Detail 13-8B

{ A)unt the accessory socket on the rear panel at CA as
shown in Detail 13-8C, Use 6-32 x 3/8" hardware. Be
sure the socket keyway is positioned as shown in \

Pictorial 13-8.

6-32 NUT

' 6-32 x 3/8" SCREW

Detail 13-8D

Locate the circuit breaker and remove the screw that
is supplied with the breaker. Refer to Detail 13-8E and
mount the breaker with the supplied screw at CC on
the rear panel. Be sure the breaker is seated properly.
CAUTION: Do not overtighten the screw or the
threads in the circuit breaker will strip.

#6 LOCKWASHER /( y

— 6@

DE OF
PANEL

B <!
6-32 x 3/8"" SCREW
(23

gm
&

SCREW SUPPLIED é
WITH BREAKER &

Detail 13-8C Detail 13-8E
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Rear Panel Prewiring
Refer to-Pictorial 13-9 for the following steps.

{1/ Position the rear panel and the chassis assembly as
shown.

( ) Connect a bare wire from lug 2 (S-1) of accessory
socket CA to the ground lug (S-1) on the socket as
shown.

(% Bend the wire harness extending from grommet BC so
the wires from BO#2 are near the socket CA. Then
insert BO#1 of the wire harness through grommet BD.

Connect the harness wires coming from BO#2 as follows:

(\/)) White-yellow wire to fug 1 of socket CA (S-1).
( \/ Yellow wire to fug 3 of socket CA {S-1).

{1/} White-black wire to lug 4 of socket CA (S-1).
(/) White-blue wire to lug 5 of socket CA (S-1).

{ [/{Green wire to lug 6 of socket CA (S-1).

( V( White-orange wire to lug 7 of socket CA (NS).
( \)/Blue wire to lug 1 of socket BF (S-1).
(\//Violet wire to lug 1 of socket BG (S-1).

() _Both white wires to lug 1 of socket BP (S-2).

(\/ Short large red wire to lug 1 of circuit breaker CC
(S-1).

iy, Y O 1 2"

o

(Véong large red wire to lug 4 of socket CB (NS).

(;/)/ Prepare a 4-1/2* blue wire. Connect one end to lug 7
of accessory socket CA (S-2). Connect the other end
to fug 1 of phono socket BR (S5-1).

(;/{ Connect one lead of a .005 uF 1.4 kV ceramic
capacitor to lug 1 (S-1) and the other lead to lug 2
(NS) of socket CB.

(/Insert one lead of a .005 uF 1.4 kV ceramic capacitor
through lug 5 (S-2) to lug 3 (S-1) of socket CB.
/onnect the other lead to lug 4 (S-2) of socket CB.

() Prepare a 2-1/4" length of large red wire. Connect one
end of this wire to lug 2 of circuit breaker CC by
bending the wire around the lug (S-1). Connect the
other end of this wire to lug 2 of socket CB (S-2).

/) Locate a previously prepared 12" length of coaxial

’ cable with phono plug, a 14" length of coaxial cable
with phono plug, and a 17" length of coaxial cable
with phono plug.

(!/ Connect the inner lead of the 12" cable to lug 1 (S-1)
and the shield lead to lug 2 (S-1) of socket BK.

( Connect the inner lead of the 17" cable to lug 1 (S-1}
and the shield lead to lug 2 (S-1) of socket BJ. Insert
the other end of this coaxial cable through the
grommet at BD.

( V/Connect the inner lead of the 14" cable to lug 1 (S-1}
and the shield lead to lug 2 (S-1) of socket BT. Insert
the other end of this coaxial cable through the
grommet at BD.

371 411 5” 611




Page 77

L1 A

LARGE
RED JWHT-BLK

PICTORIAL 139




Page 78

LEFT
SUBPANEL

#6x 1/4"
SCREW

SHEET METAL/'QV

CHASSI(S
ASSEMBLY

RIGHT SIDE

PANEL
e
/ ) \

LOOSEN AND J
o RETIGHTEN
' THESE SCREWS

s
X 6-32 NUT

#6 LOCKWASHER

@?6-3“3/8“ SCREW

PICTORIAL 13-10

Rear Panel Mounting

Refer to Pictorial 13-10 for the following steps.

(;‘/)/ Carefully hold the rear panel up against the chassis
assembly and mount it to the chassis assembly with
five #6 x 1/4" sheet metal screws.

(i )/ Temporarily loosen the five #6 x 1/4'* sheet metal
screws holding the right side pane! to the chassis
assembly.

([/)/ Mount the rear panel to the right side panel with 6-32
X 3/8" hardware at CD and CE. Hold the right side
panel firmly against the chassis assembly while
tightening the hardware.

(\")/Retighten the five #6 x 1/4"" sheet metal screws in the
right side panel that were loosened in a previous step.

l_eft Side Panel Prewiring

Refer to Pictorial 13-11 (fold-out from Page 74} for the
following steps.

6/ Refer to Detail 13-11A and mount the 3-position
switch (#63-564) on the left side panel at CF with a
control solder lug, a control flat washer, and a control
nut. Be sure the lugs on the switch and the control
solder lug are positioned as shown.

{ )/ Locate a coupling and start two 6-32 x 1/4" screws in

1t.

{ Again refer to Detail 13-11A and install the coupling
on the shaft of switch CF. Be sure to mount the
coupling with the screws positioned as shown.

( 9 /Connect a .66 pF phenaclic capacitor from lug 8 {NS)
to lug 10 (NS) of switch CF as shown in the Pictorial.
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Detail 13-11A

{ Locate a 14" length of coaxial cable without a phono
plug. Connect the inner lead to lug 8 (S-2) of switch
CF and the shield lead to the control solder lug (S-1).

{+) Set the chassis assembly on the rear panel as shown.
Then position the left side panel near the chassis
assembly.

/
(\/) Locate a 12" length of coaxial cable with phono plug,
and cut off the shield lead. Connect the inner lead to
fug 10 of switch CF (S-2). Insert the plug end of this

coaxial cable through grommet BD.

Connect the BO#1 harness wires coming from grommet BD
as follows:

('\)/White wire to lug 1 of jack BZ (S-1).
(\;/)/ Yellow wire to fug 1 of switch CF (S-1).
{ V/Green wire to lug 2 of switch CF (S-1).

(u/ Orange wire to lug 4 of switch CF (S-1).

Rear Panel and Left Side Panel Final Wiring

Refer to Pictorial 13-12 (fold-out from Page 74) for the
following steps.

(‘/i Locate three 9" lengths of coaxial cable without
phoné piugs.

{ At ¢ ?e end of one 9" coaxial cable, connect the inner
lead to lug 7 (S-1) of switch CF and the shield lead to
e solder lug {S-2).

a—

Insert the other end of this coaxial cable through the
grommet at BD and connect the inner lead to lug 1
(NS) and the shield lead to fug 2 (S-1) of socket BN.

(/v/Connect the inner lead of one end of another 9"
coaxial cable to lug 6 of switch CF (S-1) and the shield
lead to the solder lug (S-3).

{, /) Insert the other end of this coaxial cable through the
\/ grommet at BD, and connect the inner lead to lug 1
{S-1) and the shield lead to lug 2 (NS) of socket BL.

CAUTION: Viheri preparing and installing the tuned trap in

the following steps, be careful when bending the leads so the

small coil wires do not break. Also, do not adjust the tuned
trap. It is preset at the factory.

(E,f") Refer to Detail 13-12A and prepare the tuned trap
{#40-546) as shown.

(; ) Position the tuned trap between sockets BL and BN
on the rear panel. Insert the 3/8" lead through lug 2 of
socket BL (S-2). Press the bent lead against lug 1 of
socket BN {S-2). Be sure the eyelet does not touch any
sockets.

{ i)/QOnnect the inner lead of one end of the remaining 9" -
/coaxial cable to lug 5 of switch CF (S-1) and the shield
lead to the solder lug {S-4) as shown in Pictorial 13-12.

} Insert the other end of this coaxial cable through the

grommet at BD, and connect the inner lead to lug 1
(S-1) and the shield lead to lug 2 {S-1) o f socket BY.

TRAP COIL

EYELET
END

Detait 13-12A
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LEFT SIDE
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yox 1/

SHEET METAL
SCREW

6-32 NUT@p
#6 LOCKWASHER

REAR PANEL
BRACKET

-32x3/8"
SCREW

/
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REAR
PANEL

IDENTIFICATION
LABEL

6-32 x 3/8"
SCREW

PICTORIAL 13-13

Left Side Panel Mounting
Refer to Pictorial 13-13 for the following steps.

(\‘f } Insert the two coaxial cables & coming
from grommet BD and the coaxial cable with phono
piug coming from switch CF into the chassis slot at
CG as shown,

NOTE: Be careful not to pinch any wires or cables when
mounting the left side panel in the next steps.

) Carefully hold the left side panel up against the chassis
assembly and mount it to the chassis assembly with
three #6 x 1/4" sheet metal screws. Do not tighten
the sheet metal screws.

(V)/Mount the left side panel to the rear panel with 6-32 x
3/8" hardware at CH and CJ. Hold the left side panel
firmly against the chassis assembly while tightening

the hardware.

v
(7Y Tighten the three #6 x 1/4"" sheet metal screws
/,holding the left side panel to the chassis assembly.

(/ Mount the rear panel bracket to the rear panel with
6-32 x 3/8" hardware at each of the three mounting
holes.

('\)/Carefuily peel away the backing paper from the blue
and white identification label. Then press the label
onto the rear panel in the position shown. Be sure to
refer to the numbers on the label in any
communications you have with the Heath Company
about this Kit.
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TOP CHASSIS WIRING

Refer to Pictorial 13-14 (fold-out from Page 83) for the
following steps.

Position the chassis assembly as shown.

vV

.} /Refer to Detail 13-14A and install 6-pin circuit board

b connectors in the chassis assembly at CK, CL, CN, CP,
and CR, Cut off the nylon catch and bend the tabs on
each connector before installing it. Then press the
connector into the chassis assembly until the tabs lock
into place.

() epare a 4’ large black wire by removing 3/8" of
insulation from one end and 1-1/4" of insulation from
the other end. Connect the 3/8" bare wire end to the
GND lug of connector CP (S-1). Insert the other end
through solder lug BA (S-2) and bend it around and
solder it to both GND lugs of connector CL as shown.

(We a 3" large black wire by removing 3/8" of

insulation from one end and 3/4" of insulation from
the other end. Connect the 3/8" bare wire end to
solder lug BB (NS}, and bend the other end around
and solder it to both GND lugs of connector CK as
shown.

(v') Prepare a 2-1/2" large black wire by removing 1/4" of
insulation from each end. Connect one end of the wire
to solder lug BB (S-2) and the other end of the wire to
the AUD GND lug of connector CN {NS).

Connect the wires from BO#4 of the wire harness to 6-pin
connector CK as follows:

"7 Both red wires to the +35 lug (S-2).
{ <7 Three green wires to the -10 lug {S-3).
v((Remaining gray wire to remaining AC lug (S-1).

Connect the wires from BO#5 of the wire harness to 6-pin
conpéctor GL as follows:

} Four orange wires to the +15 lug (5-4).
(/) Yellow wire to the +10 lug (S-1).
(\_7 White-brown to the 100 kHz (S-1).

/ ~

(\/)/ White-black to the 25 kHz (S-1).

3/4%% 0 4" o
l

|1111| A l ! l i

6-PIN

CIRCUIT BOARD
CONNECTOR

3)’

LUGS

1

Detail 13-14A
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6-PIN

CIRCUIT BOARD
CONNECTOR

CUT OFF

NYLON CATCH

6-PIN

CIRCUIT BOARD
CONNECTOR

5’1

1

67’
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=y

Connect the wires from BO#7 of the wire harness to 6-pin
connector CN as follows:

NOTE: The red wire from the shieided cable will be
connected with the wires from BO#8 of the wire harness.

( AZ/)/BIack wire from the shielded cable to the AUD IN lug
{S-1).

(\/) Orange wire to the +15 lug (S-1).

{ V Red wire to the +35 lug (S-1).

(\/ Both white wires to the AUD OUT lug (S-2).

(‘ﬂ Cut 1-3/4” off of the bare wire from the shielded

cable. Then connect the bare wire to the AUD GND
fug (S-2).

Connect the wires from BO#8 of the wire harness to 6-pin
connector CP as follows:

k/) Red wire from the shielded cable of BO#7 to the DET
" OUT lug {S-1).

{«/)} Black wire to the METER MINUS (-) lug {S-1).
(M Red wire to the METER PLUS {+) lug (58-1).
(v{ Blue wire to the SENSE iug (S-1).

(j) Yellow wire to the RF GAIN lug (S-1).

Connect the wires from BO#9 of the wire harness to 6-pin
connector CR as follows:

(‘\ﬁ, Three violet wires to the MUTE lug (S-3).

{ /), Orange wire to the +15 lug (S-1).

/

(\/{ Green wire to the -10 lug {S-1).

{ Three white-black wires to the AGC fug (S-3).
( "{ White-brown wire to the SLOW lug (S-1).

(\/) Whitegreen wire to the FAST {ug (S-1).

(5 Locate the previously prepared 4" coaxial cable with
phono plug. Connect the inner lead to lug 1 of
capacitor AT {S-1) and the shield lead to #6 solder lug

i AL (S-1).

{ Temporarily remove the violet, -white-brown, and
white-black wires from grommet AC and then reinsert

/ them after the next step.
(4 Insert the coaxial cable without a phono plug

; extending from chassis slot CG through grommet AC.
| Route this coaxial cable as shown.

H
f\)‘};’Connect the yellow wire from BO#12 of the wire
j harness to lug 1 of the LMO {S-1).

(N} Connect the white wire from BO#12 of the wire
harness to lug 3 of the LMO (S-1).
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Prepare a 5" length of brown wire. Connect one end PIN SOCKET
of this wire to lug 2 of the LMO (S-1). The other end ‘

of this wire will be connected later. WHT-BRN

WHT -BLK

vioL

() Measure the height of slug screw CS above the top of N
the LMO. Record this measurement, as the slug will be
moved then reset later.

{ )} Use a small screwdriver and screw the slug into the «
LSB Adijust coil at CS until it extends approximately / SOLDER 1(—

%
s

i

! !
/3/8" above the LMO., \ 1 1 i
(x;/ Locate the previously prepared RTTY circuit board 7 ’ 7 (% | ] I ]
(#85-352-2). Position the board foil side up in the @ i }
) i
4 o
CRIMP

RTTY bracket, as shown, by carefully sliding it into
the bracket guides. The board is temporarily installed /
C

upside down.

NOTE: When connecting wires to the foil side of a circuit Detail 13-14B O O
board, do not push the insulation tight against the foil. ©
Leave the insulation 1/8" away from the foil to insure a
good solder connection to the foil and wire. (i) Refer to the recorded height of LMO slug CS. Turn @

%&/f;"the slug back to its original height.

Connect the wires from BO#12 of the wire harness to the BRN (FSK)

following holes in the RTTY circuit board. Leave the (% ) Refer to Detail 13-14B and install a pin socket on the THIS HOLE 1S NOT USED
insulﬁ%ion 1/8" from the foil to insure a good solder { Jorange wire extending from BO#12 of the wire / 4 WHT-ORG (CW)\@ ::B
confiection between the foil and the wire. harness (S-1). (W) WHT-YEL

vyjf';e extending from BO#12 of the wire harness (S-1).

© ; NI
- é 2 (N) WHT-BLU sV 0L s
o/ . 0 (+35) RED .
(/) White-yellow wire to hole W {S-1). ( E )/ In assimilar manner, install a pin socket on the violet % @

/
(v{jWhite-blue wire to hole N (S-1). w4 (( > g8 Bz o
/ , { | Refer to Detail 13-14C and mount a lamp socket ) S+ 2@ é‘ 4z QuvOS8 LINDHID
(éf) Red wire to hole +35 (S-1). ; (short bracket) to the chassis assembly at CT with 206 __ 630 @® 3 12+ m gINdY o1any
632 x 3/8" hardware. Position the lamp socket as - \ 1@ I w@-GRN
() White-orange wire to hole CW (S-1). shown. }\ Sg"L“KLL- WHT-BRY
& JORG S ’ii’n) 5% RED W7 WHT-BLK
. i . . CHASSIS =Ty = =
(zf); Green wire to hole -10 (S-1). ASSEMBLY \ /g‘;’\ \\\ghgt\\\ ]
¢ f RED ' 2-1/2"
(i) Connect the 5” brown wire from lug 2 of the LMO to 6'55&%“% / LAMP SOCKET \ " WIREAY (aRGE BLK o 8 B
“ hole FSK {S-1) on the RTTY circuit board. L (SHORT BRAC £ Z 2 Q4vO8 LINOWD WOLVHEIVD
5] NN 048 ‘AlddNs HIMOd
X+
()} Pull the RTTY circuit board from the bracket guides. A&l '//
Then carefully turn the circuit board over and reinsert g VO
it in the bracket guides so the hole marked LSB #6 LockwASHERER 2 WHT-BLK
ADJUST is centered over the LSB Adjust coil at CS. 6-32 NuT : WHT-BRN
Make sure the leads do not short together when the board is Detail 13-14C
inverted. | -
{ )} Cut the excess lead lengths from the component side \%
of the board.
N L §9
3/4 .y2 % O 191 271 371 49! 5’ 6
gl = | ; | i a i | . | ; | PICTORIAL 13-14
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BOTTOM CHASSIS WIRING
Refer to Pictorial 13-15 for the following steps.

7

(%}%? Refer to Detail 13-15A and temporarily mount the 10
kQ AUD (audio) control with SPST switch (#19-95)
at DA with a control lockwasher, and a control nut.
Position the control as shown. NOTE: The switch lugs
may be positioned differently than shown.

CHASSIS
ASSEMBLY /@
x
CONTROL
NUT

10k AUD
CONTROL WITH

SPST SWITCH
pe N

CONTROL
LOCKWASHER

Detail 13-15A

Reiﬁar to Detail 13-15B for the following steps.

§
(\E) Prepare the controls solder 1lug and control
combination as follows:

Straighten the control solder lug.

2. Place the solder lug onto the 600 £ (#10-34)
' contro! and lightly secure it with a control nut.

3. Bend the solder lug so it is formed upward and
: resting against lug 3 of the control.

4. Solder the control solder lug to lug 3 of the
. control.

- B, Remove the control nut from the control.

s 0 "Temporarily mount the 600 £ control and control
solder lug combination at DB with a control nut.
Position the control and solder lug as shown.

O,

CONTROL
NUT

CHASSIS
ASSEMBLY

600Q
CONTROL A g
1 -
-
N
] ~
i \

CONTROL

/3 SOLDER LUG

2

10

Detail 13-15B

CAUTION: When connecting wires to the crystal filter in
the following steps, be sure the wires touch only the lugs
they are soldered to.
/
( h?/Connect the free end of the blue wire coming from lug
"~ 9 of the front wafer of switch AK to lug 1 of crystal

filter SB (S-1).

3 " Connect the free end of the blue wire coming from lug
¥ 9 of the center wafer of switch AK to lug 2 of crystal
fitter SB (S-1).

NOTE: If you have the 400 Hz CW crystal filter and/or the
3.75 kHz AM crystal filter installed in the Receiver, perform
the group of steps pertaining to the filter used. If neither of
these filters are used, disregard the following two groups of
steps.

400 Hz Crystal Filter
{ )} Preparetwo 2 lengths of yellow wire.

Refer to Detail 13-15C for the next two steps.

( ) Connect a 2" yellow wire from lug 10 of the front
wafer of switch AK (S-1) to lug 1 of crystal filter CW
(S-1).

() Connect a 2" yellow wire from lug 10 of the center
wafer of switch AK (S-1) to lug 2 of crystal filter CW
{S-1}.

| T ‘
CENTER o ©
Q m £, 1 e '
WAFER ™ CﬂL 6-%10} &° I /8" |
¢ ,: " l = -
> © ORG

i 2 YEL [
S @ [end

Detail 13-15C
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3.75 kHz Crystal Filter

()

Prepare two 3" lengths of arange wire.

CAUTION: When soldering to the crystal filter lugs in the
following steps, be careful not to burn or melt any
insulation in the wire harness.

Refer to Detail 13-15C for the next two steps.

()

Connect a 3" orange wire from lug 11 of the front
wafer of switch AK (S-1) to lug 1 of crystal filter AM
{S-1).

Connect a 3" orange wire from lug 11 of the center
wafer of switch AK {S-1) to lug 2 of crystal filter AM
(S-1).

This completes the wiring of the crystal filters.

BOTTOM CHASSIS WIRING (Continued)

Connect the wires from BO#11 of the wire harness to the
rear wafer of switch AK as follows:

(//f One red wire to lug 8 (S-1).

(/ Remammg red wire to fug 9 (S-1).

/\‘\lhlte wire to fug 5 (S-1).

{ §/)/;oth green wires to lug 4 (S-2).

e

e
(@/ﬁé@ yellow wires to fug 1 (S-2). NOTE: Bend these
wires so they do not touch the wafer mounting screw.

Connect the wires from BO#11 of the wire harness to the
holes in}he plug board as follows:
(},/)i Both orange wires 1o the two +15 holes (S-2).

47 Blue wire to the SEN hole (S-1).
{ .)J—White-black wire to the AGC hole (S-1).
()

Cut off the excess lead lengths from the foil side of

() Locate the previously prepared 9’ coaxial cable with
phono plug. Insert the bare wire end of the coaxial
cable through grommet AE from the top side of the
chassis assembly. Then connect the shield lead to the
#6 solder lug at AJ {S-1). Connect the inner lead of
this coaxial cable to lug 4 of the front wafer of switch

AK (5-1).

NOTE: In the following steps, cut off any excess wire
lengths; then, remove 1/4"”" of insulation from each
shortened wire,

Connect the’ wires from BO#13 of the wire harness as
follows:

( V/Bare wire to lug 3 of control DA (S-1).

(z/)’/Black wire to lug 2 of control DA (S-1).
«Nf« R
(¥

{ g/)/Or:e large red wire to lug 5 of controt DA (S-1).

Red wire to lug 1 of control DA (S-1).

( / Remaining large red wire to lug 4 of termmal strip AY
(NS

( f) One gray wire to lug 1 of terminal strip AZ (NS).

( )" Remammg gray wire to lug 3 of terminal strip AZ

).

(i 5/{/ Prepare a 5" large red wire, Connect this wire from lug
4 of control DA {S-1) to lug 1 of terminal strip AY

Inieny

('~~V)//Prepare an 8" brown wire. Connect one end of this
wire to lug 5 of terminal strip AY (NS). Insert the
other end of the wire through grommet AG for
connection later.

,:’f;

{+) Connect a 50 {2, 5-watt resistor from lug 5 of terminal
strip AY (S-2) to lug 3 of terminal strip AZ (NS).
NOTE: Position the resistor 1/2”" from the wire

the board. harness.
SA % % 4" o1 3" 4" 5” 6"
l U B E { ‘ | i ] l 1 ‘ 1 l i I
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(W =)

( y Connect the Iong red power transformer lead from
v grommet AF to lug 1 of terminal strip AZ (S-2).

(\) Connect the short red power transofrmer lead from
grommet AF to lug 3 of terminal strip AZ (S-3).

ALTERNATE LINE VOLTAGE WIRING

Two sets of line voltage wiring instructions are given below,
one for 120 Vac line voltage and the other for 240 Vac line
voltage. In the U.S.A., 120 Vac is most often used, while in
many other countries 240 Vac is more common. USE ONLY
THE INSTRUCTIONS THAT AGREE WITH THE LINE
VOLTAGE {N YOUR AREA.

120 Vac Wiring

Refer to Pictorial 13-15 (fold-out from Page 84) for the
folloyving steps.

5
("i;“) Connect the vellow-black and red-black power
‘ transformer leads from grommet AF to lug 1 of

terminal strip AY (S-3).

“@ / Connect the red-yellow power transformer lead from
grommet AF to lug 3 of terminal strip AY (S-1).

(/ Connect the black and green-black power transformer
¥ leads from grommet AF to lug 4 of terminal strip AY
(S-3).

240 Vac Wiring
Refer to Detail 13-15D for the following steps.

( } Connect the red-black power transformer lead coming
from grommet AF to lug 1 of terminal strip AY (S-2).

{

240 VAC WIRING m
> m/
@)

m@
@

lr—34>—LJ

RED-BLKs

BEND LUG
90°

YEL-BLK H\ RED -YEL

GRN-BLK @

Detail 13-16D

) Bend lug 2 of terminal strip AY 90 degrees, as shown
in the Detail.

Connect the vyellow-black and green-black power
transformer leads coming from grommet AF to lug 2
of terminal strip AY (S-2).

Connect the red-yellow power transformer lead
coming from grommet AF to lug 3 of terminal strip
AY (S-1).

Connect the black power transformer lead coming
from grommet AF to lug 4 of terminal strip AY (S-2).
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BOTTOM CHASSIS WIRING (Continued)

o

“ﬁ’%ﬁa@i 4%5 «”&'f%
| /Apare a 12" length of smallthookup wire.

Refer to Pictorial 13-15 for the following steps.

( %;V“ngnect a 12" orange wire to the +15A hole at DD on
the plug board (S-1)}, and insert the other end through
grommet AC for connection later,

(g Locate the free end of the coaxial cable, without a
phonof__p,lug, coming from grommet AC.

._Ad#"Connect the inner lead of this cable to lug 2 of control
DB (S-1), and connect the shield lead to the solder lug
at lug 3-of the control (NS).

%M{I{ocﬂatefg 5" length of coaxial cable with phono piug.

(gjﬁ)ﬁﬁConnect the inner lead of the 5" cable to lug 1 of
control DB {8-1). Connect the shield {ead to the solder
lug at lug 3 of the control (5-2).

(V/(/{repare the following lengths of large wire. Then refer

to Detail 13-15E and install a pin socket on one end of
each wire.

2" red
3" red
2-1/2" red
2" red

NOTE: Connect the wire end opposite the socket in each of
the following steps. The socket ends of the wires will be
connected later.

%1, Va O 1"

2”
lllllll 1 l | l

PIN SOCKET

Detail 13-15E

(1) nnect one end of a 2" large red wire to lug 1 of
variable capacitor DE (S-1).

( Connect one end of a 3" large red wire to lug 2 of
~ variable capacitor DE {S-1).

{ f“”é(ﬁ)nnect one end of a 2-1/2" large red wire to lug 3 of
variable capacitor DE (S-1).
(3 Cofinect one end of a 2" large red wire to lug 4 of
~“ variable capacitor DE (S-1).
(7?/ ‘Check the connections in the last four steps and be
sure none of them are shorted to the chassis.

3” 4!1 5” 6”
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DIAL ASSEMBLY

Extra care should be taken when mounting the dial parts
and the front panel. Proper installation of these parts will
provide smooth operation of the main tuning.

Refer to Detail 13-16A for the following steps.

{ MPosition the chassis assembly as shown in the Detail.
e

(/) Slide the circular dial {#100-449) on the shaft of the
LMO.

LMG
MOUNTING
HARDWARE

=

CIRCULAR DIAL
#100-449

Detail 13-16A

e

/

(/ Place a ruler or other straight edge along the front of
the chassis assembly. Adjust the LMO position so the
circular dial is paralle! to the front edge of the chassis
assembly. It may be necessary to temporarily loosen
the LMO mounting hardware to correctly position the
LMO. Center the LMO spade belts in the slots, and

ighten the nuts that secure the LMO to the chassis.
-

(J;/ Remove the circular dial from the LMO shaft.

e A FTEATEIICIT

DIAL POINTER
DRIVE ARM
(#100-447)

NYLON SPiRAL
FOLLOWER
(#266-74)

i

#6 LOCKW

6-32 NUT

Detail 13-16B

Refer to Pictorial 13-16 (fold-out from Page 93) for the
following steps.

~

{ MPOsition the chassis assembly as shown in the Pictorial.
,f‘ﬁ

(xf{ Mount the nylon spiral foliower (#266-74) on the
pointer drive arm (#100-447) with a 3-48 x 1/8"
screw, as shown in Detail 13-16B. Do not overtighten
the screw as this would strip the threads in the spiral
follower. NOTE: Do not grip the nylon follower with
pliers.

" Refer to Detail 13-16B and install the dia! pointer
drive arm on the chassis. Use 6-32 x 1/4'" hardware.
" Position the hardware in the center of the chassis and
dial pointer arm slots. Tighten the hardware just
encugh to hold the dial pointer drive arm in place.

Turn the shaft of the LMO fully counterclockwise
against its stop.
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Refer/to Detail 13-16C for the following steps.

(i//Start an 8-32 x 1/4" setscrew in the hub of the
~ circular dial with the large allen wrench.

NOTE: If the nylon spiral follower will not fit into the first
groove of the circular dial in the following step, loosen the
hardware that secures the dial pointer drive arm to the
chassis. Then, move the dial pointer arm as required.
Retighten the hardware just enough to hold the dial pointer
drive arm in place.

i() Position the circular dial on the LMO shaft so the 90
Y marking is straight up and the nylon spiral follower is

in the first groove (nearest the hub) of the circular
dial.

(@)/ Push the circular dial onto the LMO shaft until the tip

of the nylon spiral follower is to the bottom of the
first groove in the circular dial; then tighten the
setscrew.

Refer ?/B’éiai! 13-16D for the next two steps.
(/¥ Mount the plastic dial window (#464-30-1) and the
dial pointer assembly (#100-443) to the dial mounting
bracket (#204-553). Use a lamp socket (short
bracket}, a 348 x 3/8" flat head screw, a #3
lockwasher, and a 3-48 nut at DF. Position the lamp
socket as shown. Use a 3-48 x 3/8" flat head screw, a
#3 lockwasher, and a 3-48 nut in the remaining
mounting hole. Bend the indicated lug of the lamp
sngiet as shown.

Iy

(\/ Install a #47 pilot lamp and a pilot lamp shield in the
socket just mounted at DF. Position the shield as
shown.

(s )/ Install two 6-32 speednuts on the top-front of the
RTTY bracket. Position the curved side down.

NOTE: If the stud from the rear of the dial pointer
will not fit into the the slot in the dial pointer drive
arm in the following step, loosen the mounting
hardware of the dial pointer drive arm and move it as
required.

{ '} Mount the dial-mounting bracket to the RTTY
bracket with two 6-32 x 3/8" screws. Position
the stud from the rear of the dial pointer into
the slot of the dial pointer drive arm.

FIRST GROOVE
FROM HUB

-

CIRCULAR DIAL
#100-449

8-32 x 1/4¢
SETSCREW
o 90
Detail 13-16C

/(;M/ Check to see that the front of the plastic dial window

is flush with the zero set dial on the circular dial as
shown in the inset drawing on Pictorial 13-16. if not,
loosen the two screws on the top of the RTTY bracket
and adjust the dial-mounting bracket as required.
Retighten the screws.

NOTE: If the zero set dial does not rotate freely under the
plastic dial window, bend the dial-mounting bracket up to
obtain sufficient clearance.

DIAL MOUNTING
BRACKET

#204-553

3-48 NUT
3 LOCKWASHER

L=

o DIAL POINTER

{SHORT BRACKET)

=

Suﬁ ngf” < ) DIAL POINTER
SCRHEW 0 S ASSEMBLY
F \ #100-443

PLASTIC DIAL WINDOW
# 464-30-1

Detail 13-16D
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DIAL POINTER
DRIVE ARM BASE
\_/

DIAL DRIVE ARM
MOUNTING NUTS

Detail 13-16E

Refer tQ:‘Detaii 13-16E for the following steps.

{ ) Rotate the circular dial clockwise from the fully

counterclockwise position (80 marking) to the first

zero marking. The dial pointer should be at the zero%

marking on the plastic dial window. If not, perform
one of the following two steps.

4 1 If the dial pointer is to the nght of the zero
. marking, loosen the dial pomter drive arm
mounting nuts with the 1/4"" wrench, and move the
dial pointer drive arm base to the right until the
dial pointer is at zero. Do not move the dial pointer
~drive arm base up or down. Retighten the nuts.

2. if the dial pointer is to the _Eg_of the zero marking,
loosen the dial pointer drive arm mounting nuts
with the 1/4"” wrench, and move the dial pointer
drive arm base to the left until the dial pointer is at
zero. Do not move the dial pointer drive arm base
up or down. Retighten the nuts.

\© ; \ @\

DIAL POINTER
DRIVE ARM BASE

DIAL DRIVE ARM
MOUNTING NUTS

Detail 13-16F

Refer to Detail 13-16F for the following steps.

“Rotate the circular dial in a clockwise direction;one

revolution (zero to zero) should move the dial pointer
to the 1 marking on the plastic dial window. Each
time the circular dial is rotated one revolution
clockwise, the dial pointer should advance one more
number on the plastic dial window. After five
complete revolutions, the dial pointer should be very

,J,,./close to the 5 marking on the plastic dial window. If

not, perform one of the following steps.

. If the dial pointer is to the !9_\‘_’( of the 5 marking,

loosen the dial pointer drive arm mounting nuts
with the 1/4" wrench, and move the dial pointer
drive arm base up until the dial pointer is at the 5
marking. Do not move the dial pointer drive arm
base to the left or right. Tighten the nuts.

/2. If the dial pointer is to the right of the 5 marking,

loosen the dial pointer drive arm mounting nuts
with the 1/4'" wrench, and move the dial pointer
drive arm base down until the pointer is at the 5
marking. Do not move the dial pointer drive arm
base to the left or right. Tighten the nuts.




HEATHKI'I?

Page 91

This adjustment may affect the dial pointer setting at the
zero marking. Repeat the entire procedure as many times as
necessary to obtain proper dial and pointer calibration. The
dial pointer need not be exactly at a number when the
circular dial is at one of its five possible zero settings;
however, following the preceding steps should permit fairly
close calibration. Rotating the circular dial from the fully
counterclockwise position to the fully clockwise position
will cause the dial pointer to go to the left of the zero
marking and to theright of the 5 marking on the plastic dial
window.

(3 ),w‘”é\eck the mechanical operation of the drive assembly
by rotating the circular dial until the LMO shaft hits
its fully clockwise stop. At this position the dial plate
should have rotated five full turns plus enough to have
the dial read approximately 10. The operation should
be smooth with no binding or rubbing of the drive
pawl in the circular dial groove. If there is any binding,
loosen the setscrew in the hub of the circular dial plate
and move it out toward the end of the LMO shaft a
very small amount to relieve any binding and retighten
the setscrew.

Set the chassis assembly aside until it is called for.

FRONT PANEL PARTS
MOUNTING AND WIRING

Refer to Pictorial 13-17 (fold-out from Page 93) for the
following steps.

{ ) Place a soft cloth over your work area to protect the
finish on the front panel in the following steps.

{ )} Position the front panel lettered side down as shown.

NOTE: in the following step, it may be necessary to sand or
file off any excess paint or material from the top inside edge
of the front panel to allow the escutcheon to be instalied.

o

(Mnstau the dial escutcheon (#446-40). Be sure that the
tabs at the top of the escutcheon fit behind the front
panel. Push the escutcheon as far as possible to the top
of the front panel.

(/) Mount the drive shaft bushing at DG as shown in the

7 " inset drawing. Be sure the bushing is inserted from the

inside of the front panel. Tighten the nut only finger
tight at this time.

Refer to Detail 13-17A and mount a bushing at DH on
the front panel with a control flat washer and a
control nut. Tighten the nut only finger tight.

( ) ,ﬂéain refer to the Detail and mount a bushing at DJ
/" on the front panel with a control flat washer and a
control nut. Tighten the nut only finger tight.

INSIDE OF
FRONT PANEL

<[> CONTROL
FLAT WASHER

615 CONTROL
NUT

Detail 13-17A
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INDICATED LU

3-POSITION
SWITCH

4-POSITION
SWITCH

@ CONTROL LOCKWASHER

CONTROL FLAT WASHER

CONTROL FLAT WASHER

@ CONTROL NUT

CONTROL NUT
Detail 13-17C

Detail 13-17B /

} Mount a 4-position switch (#63-563) on the front (‘i;;)/ Mount a 3-position switch (#63-572) on the front

panel at DK with a control solder lug, a control flat panel at DL as shown in Detail 13-17C with a control
washer, and a control nut as shown in Detail 13-17B. lockwasher, a control flat washer, and a control nut.
Position the controt soider lug so it tines up with the Position the switch as shown.

indicated switch lug. Tighten the nut securely.
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Oﬂ 5000 CONTROL | ) |
WITH ME
SPST SWITCH % G? TER NUT
] @ METER LOCKWASHER
ﬁ

CONTROL

@DLOCKWASHER

| CONTROL
FLAT WASHER
' CONTROL
ED) " wut

Detail 13-17D

( Refer to Detail 13-17D and mount a 500 2 control
with SPST switch (#19-143) at DN on the front panel
with a control lockwasher, a control flat washer, and a
coptrol nut. Position the control as shown.

Remove the shorting clip from between lugs of the
meter.

Downloaded by
RadioManual.EU

Detail 13-17E

~{ Aer to Detail 13-17E and mount the meter at DP.
Use the lockwashers and nuts furnished with the
meter. Do not overtighten the nuts, as the plastic
meter case can be broken.

PLASTIC
DIAL WINDOW

6-32 x3/8"
~——— SCREWS

/yBACK OF
DIAL DR1VE = FRONT PANEL

PULLEY BUSHIN

LARGE
FLAT WASHER\ 4

CONTROL S
LoCKWASHE?\\C@‘g

NUT———D)

DIAL MOUNTING
BRACKET

DIAL POINTER RTTY
DRIVE ARM 7| BRACKET
re= Q
— \1 &
6-32
SPEEDNUT
(CURVED SIDE DOWN)

PICTORIAL 13-16

DUE TO PAINT AND METAL THICKNESS TOLERANCES, IT- MAY BE
NECESSARY TO USE SANDPAPER OR A FINE FILE TO REMOVE
EXCESS MATERIAL FROM THIS EDGE. REMOVE ENOUGH EXCESS
MATERIAL FOR THE ESCUTCHEON TABS TO PASS THIS EDGE.

PICTORIAL 13-17
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Refer to Pictorial 13-18 (fold-out from this page) for the
followirig steps.
(%/}/ Position the front panel slightly under the edge of the

chassis assembly as shown in the Pictorial.
e

(. G)w*«""ﬁend the control solder lug on switch DK so it touches
" the indicated lug. Then solder the solder lug to switch
lug 6.

Connect the wires from grommet AC to switch DK as
follows:

() White-brown wire to lug 11 (S-1).

{ }) Orange wire to lug 10 (S-1).
() ‘White-black wire to lug 3 (S-1).
( g);sﬁ""\;/ﬁfolet wire to lug 5 (S-1).

Disregard the large orange wire and the large violet wire.
They will be connected later.

Connect the wires from grommet AG as follows:

A
kY

( ) White-brown wire to lug 1 of switch DL (S-1).

( {} White-green wire to lug 2 of switch DL (S-1).

|

/

(f ) White wire to lug 1 of control DN (S-1).

) White-black wire to lug 4 of switch DL {NS).

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

) Yellow wire to lug 3 of control DN (S-1).

et s

g } Green wire to lug 4 of control DN (S-1).

(

\

(i) Red wire to lug 2 of meter DP (S-1).

i

) Black wire to lug 1 of meter DP (S-1).

( s{)’“fBrown wire to lug 1 of lamp socket CT (S-1).

(“‘f)ﬂ Connect the cathode end of a TN4149 diode to lug 3
of switch DL (S-1). Connect the other end to lug 4 of
switeh DL (S-2).

i ) /Prepare a 3-1/2" brown wire and connect it from lug 2
| of socket CT (S-1) to lug 1 of socket DF (S-1).

341/2%0 111 211
lllllll | | | l

( bw~Pfébafe a 4-1/2" brown wire and connect it from lug 2
of socket DF {S-1) to lug 1 of socket AS (S-1).

pilot lamp shield on the lamp. Position the shield as
shown, -

(/\) Install a #47 pilot lamp in socket AS. Then mount a

o

( (gv)«“"""/lfﬁstall a #47 pilot lamp in socket CT. Then mount a
pilot lamp shield on the lamp. Position the shield as
shown,

FRONT PANEL MOUNTING
Refer to Pictorial 13-19 for the following steps.
(Wﬁemove the control nuts from controls DA and DB.

(f/f Loosen the control nut holding the dial drive buyshing.
(\‘/f Locate the silicone grease. Apply a very thin layer of
silicone grease on the shaft of the dial drive pulley
(large shaft). Be very careful not to get grease on the
/pulley or any other part of the Kit.
x'//

(v} Slide the shaft of the dial drive pulley into bushing
DG. Then slowly rotate the dial drive pulley to evenly
spread the grease on the pully shaft and the bushing.
Push the bushing up as far as possible.

y

(u/ Push the zero-set drive pulley (small shaft) onto the
zero-set dial at DR. Position the pulley and dial as
_shown.

(\?/ Carefully position the front panel on the chassis
assembly by inserting the shafts of controls DA and
DB through the front panel and the zero-set drive
pully DR through a small hole in the upper right-hand
corner of the escutcheon. Also, be sure no wires are
pinched‘"between the front panel and the chassis
assembly.

( ) Install control flat washers and control nuts on
controls DA and DB. NOTE: Be sure the bottom edge
of the front panel is even with the bottom edge of the
chassis assembly after tightening the control nuts.

(1// Install 6-32 x 3/8"”. phillips head screws, #6
lockwashers, and 6-32 nuts at both top corners of the
front panel. Push in the side panel while tightening the
hardware in that corner.

311 41’ 5” 6"
| ! | ! | ! |
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6-32x 1/4"
SCREWS

1-7/8" SHAFT PULLEY

MPush bushing DG down so the dial pulley engages with
the circular dial drive ring. Use just enough pressure to
rotate the circular dial without slippage. Tighten the
bushing DG. The amount of torque required to turn
the circular dial can be adjusted by moving the dial
drive bushing up or down slightly. -

( / r»’d'Locate a coupling and start two 6-32 x 1/4" screws in
' the coupling.

NOTE: There is a small zero-set stop stud on the back of the
dial escutcheon. If the zero-set dial presses against this stud,
the dial will not turn freely. Loosen the LMO mounting nuts

DIAL DRIVE

—

6-32 NUT -

#6 LOCKWASHER

N ZERO-SET
=~ DRIVE PULLEY

6-32 x 3/8"
PHILLIPS HEAD
SCREW

CONTROL FLAT
WAS HER

CONTROL NUT

PICTORIAL 1319

and shift the LMO just enough to permit the zero-set dial to
turn freely. Retighten the LMO mounting nuts.

{ t;)ﬁ“‘iﬁgh;en the coupling on the shaft of capacitor AT.
& o
fj

Loosen bushing DJ.

Insert a 1-7/8" shaft through bushing DJ and into the

)
coupling on capacitor AT. Tighten the coupling on the
shaft, -

DJ.

{ 1;“‘:’ ;then the bushing
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RS

6-32 x 15/32"
TAPPED SPACERS

Detail 13-20A

CIRCUIT BOARD AND SWITCH-BOARD
INSTALLATION

Refer to Pictorial 13-20 for the following steps.

NOTE: When installing the mixer circuit board in the next
step, hold the two coaxial cables with phono piugs from slot
CG up and out of the way.

{ } Refer to Detail 13-20A and insert the indicated
coaxial cable from the mixer circuit board
(#85-351-1) through grommet AD. Then position the
circuit board on the four 6-32 x 15/32" fapped
spacers. Mount the circuit board to the spacers with
four 6-32 nuts.

Plug the 4’ coaxial cable phono plug from the mixer
circuit board into the phono socket on the back of the
LMO.

Plug the coaxial cable phono plug from grommet AE
into the | F QUT socket on the mixer circuit board.

Plug the coaxial cable phono plug from variable
capacitor AT into the RF IN socket on the mixer
circuit board.

Piug the short coaxial cable phono plug from siot CG
into the HFO OUT socket on the mixer circuit board.

Piug the long coaxial cable phono plug from slot CG
into the LMO OUT socket on the mixer circuit board.

Push the connector socket of the orange wire from
grommet AE on the +15 connector pin on the mixer
circuit board.

Push the connector socket of the violet wire from
grommet AE on the MUTE connector pin on the
mixer circuit board.

{ ‘5){ Loosen bushing DH.

Insert a 10-3/4" shaft through bushing DH and chassis
slot DU. Refer to the inset drawing on the Pictorial
and insert the shaft into the coupling on switch CF.

Tighten the coupling.

( g/ Tighten bushing DH.
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DETENT

CONTROL NUT
/ /CONTROL 5 POSITION]

CONTROL
LOCKWASHERS

9-POSITION
DETENT

PICTORIAL 13-21

" In the same manner, align the switch rotor on the

./ heterodyne oscillator (HET OSC) Switch-Board. Align

{ wgsition the Receiver bottom-side-up as shown. the rotor notch one position counterclockwise from
P the color dot on the switch wafer.

{ \f)fjl\/lount the 9-position switch detent (#266-160) on the
front panel at DX with two control lockwashers, a

Refer to Pictorial 13-21 for the following steps.

Align the switch rotor on the RF amplifier (RF AMP)

control flat washer, and a control nut. Tighten the v Switch-Board. Align the rotor notch one position
detent only finger tight. ounterclockwise from the color dot on the switch
/ wafer.

{ )}fﬁbunt the B-position switch detent (#266-159)on the /
front panel at DY with two control lockwashers, a (¥} Align both switch rotors on the antenna Switch-Board.

control flat washer, and a control nut. Tighten the Align the rotor notch one position counterclockwise
detent only finger tight. from the color dot on the switch wafer.

Refer to Detail 13-22A for the following steps.

NOTE: iIn the following steps, the switch rotors must be

[P R 'S gy H H i
properly positioned before the Switch-Boards are installed in

the Receiver. Perform this operation as accurately as
possible using the 7-1/2" shaft. Once the switch rotor is
properly;féligned, lay the Switch-Board aside until it is called

for.
SWITCH BOARD

/
( \); Position the crystal Switch-Board as shown. Then turn
the switch rotor to align the notch one position
counterclockwise -from the color dot on the switch
wafer. There is no switch lug at this position. Detail 13-22A

CONNECTORS
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Refer to Pictorial 13-22 {fold-out from Page 101) for the
following steps.

NOTE: When plugging phono plugs into the Switch-Board
phono sockets in the following steps, be careful the board
does not bend. The foil may be damaged.

F”Refer to Detail 13-22B and connect the short coaxial
cable coming from control DB lug 1 to the ANTENNA
IN jack on the antenna Switch-Board.

) Slide the antenna Switch-Board into circuit board clip
EB. Then slide the Switch-Board into the Receiver
until the circuit board connectors seat onto the circuit
géérd plug pins.

C

Route the coaxial cable coming from the foil side of

e antenna Switch-Board through hole EA in the RF
& .

/# shield.

(gj;

f) Connect the large red wire coming from lug 2 of {

tuning capacitor DE to connector pin B on the foil
side of the antenna Switch-Board.

ANTENNA |

ANTENNA
SWITCH BOARD

Detail 13-22B

(

NOTE: Use a pair of

(\hz,xv

o

)gféonnect the large red wire coming from lug 1 of
tuning capacitor DE to connector pin A on the foil
side of the antenna Switch-Board.

(;J/ Connect the coaxial cable coming from hole EA in the

RF shield to the RF IN jack on the RF amplifier
Switch-Board.

* Slide the RF amplifier Switch-Board into circuit board
clip EC. Then slide the Switch-Board into the Receiver
until the circuit board connectors seat onto the circuit
board plug pins.

onnec’gioné.

) Connect the large red wire coming from lug 3 of
tuning_.capacitor DE to connector pin C on the RF
amplifier Switch-Board.

. ) #Connect the large red wire coming from lug 4 of
~ tuning capacitor DE to connector pin D on the RF

amplifier Switch-Board.



Page 100

()

1

i

Detail 13-22C

Refer to Detail 13-22C and connect the coaxial cable
coming from grommet AD to the OSC OUT jack on
the heterodyne oscillator Switch-Board.

" Slide the heterodyne oscillator Switch-Board into

Receiver circuit board clip ED until the circuit board
connectors seat onto the circuit board plug pins.

0sC. ourt

Slide the crystal Switch-Board into circuit board clip
EE. Then slide the Switch-Board into the Receiver
until the circuit board connectors seat onto the circuit
board plug pins.

Connect the large red wire coming from the foil side
of the heterodyne oscillator Switch-Board to the
XTAL pin on the crystal Switch-Board.
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Refer to Detail 13-22D for the next two steps.

o

{ Sligh;cjy loosen the control nut on switch detent DX.

(. Insert the flattened end of a 7-1/2" shaft just through
switch detent DX. Be sure the flat side at the other
end of the shaft is positioned as shown. Do not insert
the shaft through the Switch-Boards at this time.

gﬁ}«‘f Rotate the switch detent fully counterclockwise using
the shaft if not already counterclockwise.

(\‘3 )/Sﬁdﬁewa control spring washer over the flattened end of
“" the 7-1/2" shaft with the dished side away from the
detent:

{ f) ‘Start an 8-32 x 1/4" setscrew into a shaft collar.
{ ) _Slide the shaft collar over the flattened end of the
" 7-1/2'" shaft. Do not tighten the setscrew.

NOTE: In the following steps, the 7-1/2" shaft will be
inserted through the switch rotors of the Switch-Boards. Be
very careful so you do not break a switch rotor. The switch
rotors may have to be moved slightly to allow the shaft to
pass.

{ ) Insert the flattened end of the 7-1/2" shaft through
the switch rotors on the antenna, RF amplifier,
heterodyne oscillator, and crystal Switch-Boards.

FLAT SIDE

FLATTENED
END

S
WASHER =
SHAFT
COLLAR
8-32x 1/4"
SETSCREW

Detail 13-22D

12"
SHAFT —

(\.,w)ﬁ.,\—f?ush in on the shaft until it reaches its stop. Grasp the
open end of the shaft with a pair of pliers and turn the
shaft two clicks clockwise,

(\;x)’":'While holding the end of the shaft, press the shaft
collar toward the front panel to depress the control
spring washer. Tighten the shaft collar setscrew onto
the flat portion of the shaft.

(“ﬁﬁ({«'Tighten the control nut on switch detent DX.

1
v e ;\ e v
WA CRYsTAL Bl = =
: SWITCH-BOARDEE: =
NEIEy : =
Q! 4
4 I
e )
< -
© O v
HET 05C
SWlTCH-BOARDl’

© RF.AMP
O D) [SWITCH-BOARD

O,

RF SHIELD
e

A —&.@aa-
|
gg’ éZ::Z? SVV?&;&ﬁS;ARD

e

2 <&

i 5
o : P #0;
[N
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END OF 11-3/8" cur O‘UT'/ ;
SHAFT
|

[F/AUDIO- |
CIRCUIT BOARD

@ Oe
O e

SHAFT|f

@S HAFT

COLLAR

Mo DE S\’\/ITCH

DETEM\‘_/

PICTORIAL 13-23

POWER SUPPLY/BFO
CIRCUIT BOARD
OR

IF/AUDIO
CIRCUIT BOARD

REAR WAFER

CENTER WAFER

7
COLOR DOT

Detail 13-23A

Refer to Detail 13-23A for the following steps.

(»") Use the 11-3/8" shaft and turn the rotor of the power

supply/BFO circuit board switch wafer to align the
notch one position counterclockwise from the color
dot.

‘Set the power supply/BFO circuit board aside without

moving the rotor. This board will be installed later.

) Use the 11-3/8” shaft and turn the rotor of the

IF /audio circuit board switch wafer to align the notch
one position counterclockwise from the color dot.

NOTE: To align the rotors in the next step, inserta 11-3/8"
shaft through switch detent DY and use the flattened end of
this shaft to align the rotors. Then remove the shaft from
the Receiver.

('\L)/Align the switch rotor in the front wafer, center wafer

and rear wafer of switch AK. Turn each rotor so the
notch aligns one position counterclockwise from the
color dot.

e N I AT FIICT T

Refer to Pictorial 13-23 (fold-out from this page) for the
following steps.

)} _koosen the six #6 x 1/4" sheet metal screws holding
2" the IF audio connector plate to the rear chassis. This
will permit the connector pins to properly align with

the circuit board connectors.

{ {?&rﬁﬁarly loosen the six #6 x 1/4" sheet metal screws
holding the PS/BFO connector plate to the rear
chassis.

( 3 Refer to Detail 13-23B and slide the IF/audio circuit

4 board into the circuit board clips. Slide the circuit
board into the Receiver until the circuit board
connectors seat onto the circuit board plug pins. Push
the board down until the support rail is level with the
sides of the compartment.

{ ) !‘n‘sert the coaxial cable with phono plug coming from
the center wafer of switch AK through hole DC.

(;;;{;;-s)"”"(fibnnect the coaxial cable coming from hole DC to the
IF IN jack on the IF/audio circuit board.

() Route the coaxial cable coming from the foil side of
b the IF/audio circuit board through the cutout in the

IF shield as shown.

Refer to Detail 13-23C for the next five steps.

1) Insert the flattened end of the 11-3/8" shaft just
through detent DY. Be sure the flat side on the other
end of the shaft is positioned as shown.

{ .} Rotate the 11-3/8" shaft fully counterclockwise.
( 2} Slide a control spring washer onto the flattened end of
the 11-3/8"" shaft with the dished side away from the
~front panel.
{ ) Startan 8-32 x 1/4" screw into a shaft collar.

(*‘7;4 )} Slide the shaft collar onto the flattened end of the
11-3/8" shaft. Do not tighten the setscrew.
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IF/AUDIO
CIRCUIT BOARD

CIRCUIT
BOARD

COMPARTMENT CLIP

n

SUPPORT
RAIL

Detail 13-23B

11-3/8" shaft through
- the switch rotors of switch AK. Be sure the switch
rotors line up with the shaft to prevent damage to the

switch wafers or rotors.

enda of the

insert the flattened end of the 11-3/8"* shaft through
the rotor of the IF/audio circuit board switch wafer.
Do ot push the shaft end past the IF shield.
///
{7 Retighten the six #6 x 1/4" sheet metal screws
holding the IF audio connector plate to the rear
chassis.

The 11-3/8" shaft will be completely installed later.

FLAT

[SIDE

3)

ﬁ

> compARTMENT
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/ FUNCTION

VHF 1

R.F. ATTEN

MAIN TUNING KNOB

PICTORIAL 13-24

KNOB INSTALLATION
Refer to Pictorial 13-24 for the following steps.

NOTE: Use the large allen wrench to install knobs in the
following steps.

.) Refer to Detail 13-24A and start an 832 x 1/4”
¥ getscrew into each of the small knobs.

(

) B{_eﬁér to Detail 13-24A and start two 8-32 x 1/4"
ﬁetscrews into the large knob.

{

&

&

&
&
(f) Install the large main tuning knob on the shaft of the
LMO and tighten both setscrews.

{ J/Turn the Band shaft fully clockwise, and install a small
knob on the shaft. Set the pointer in the 29.5 position
and tighten the setscrew.

jTurn the Mode shaft fully counterclockwise. Be
i/ careful that you do not push -in or pull out on this
{ shaft.

Turn the remaining shafts on the front panel fully
counterclockwise (all except the zero set shaft).

B

=

8-321/4"

SETSCREW
4-40 x 1/8"

SETSCREW

ZERO
SET
KNOB

{nstall
shown

.) Refer
’ setscrew in the zero-set knob using the small alien

LARGE
KNOB

Detail 13-24A

a small knob on each shaft, set each pointer as
in the Pictorial, and tighten each setscrew.

to Detail 13-24A and start a 440 x 1/8”

wrench,
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SMALL
SCREWDRIVER

Detail 13-24B

%(@7’( Refer to Detail 13-24B and use a small screwdriver to
push forward on the zero-set drive pulley while you
install the zero-set knob.

(4_,;,;»)””@%Remove the protective backing from the SB-303
' nameplate and install the nameplate in the escutcheon.

LMO LOAD
Refer to Pictorial 13-25 for the following steps.

"4VLocate the LMO plug and unscrew the cap from the
back of the plug.

(/)

o
" I3
4

{iﬁ Cut the metal tabs off the LMO piug as shown.

LMO LOAD
CUT OFF
METAL PLUG
TABS =
e =
UNCUT
LEAD SOLDER
AND CUT OFF

LMO EXCESS LEAD

479 PLUG /
RESISTOR BGDY ::./

SOLDER

LMO PLUG PIN

PICTORIAL 13-25

P Cut one lead of a 47 £ (yellow-violet-black) resistor to
a tength of 1/2". Then bend this 1/2"" lead back over
the resistor body as shown.

(y};’).»‘i‘hyseﬁrt the uncut lead through the center of the LMO
! plug until the resistor body is seated against the LMO
plug.

() Solder the resistor lead to the LMO plug pin and cut
off the excess lead length.

() Solder the other resistor lead to the LMO plug body.

{ ) Replace the cap onto the back of the LMO plug.

NOTE: Two 68 & (blue-gray-brown) resistors and one 270 §2
{red-violet-brown) resistor should be left over. These
resistors are provided for modifying either the SB-400 or
SB-401 transmitter. The modifications are provided in the

sex

installation” section of the Manual.
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TRANSCEIVE CABLE PREPARATION

Transceive operation cables for LMO OUT, BFO OUT, and
HFO QUT phono sockets will be made up at this time.

Refer to Pictorial 13-26 for the next two steps.

() Cuta 24" length of RG-62/U (large) coaxial cable and
instail a phono plug on each end as shown.

{ } Cut another 24" length of RG-62/U (large) coaxial
cable and install a phono plug on each end as shown.

s

Refer to Pictorial 13-27 for the following step.

{ )} Cut a 24" length of RG-174/U (small) coaxial cable

and install a phono plug on each end as shown.

Set these coaxial cables aside until they are called for.

REMOVE 1" OF QUTER
INSULATION.

REMOVE 1/2" OF THE
QUTER SHIELD.

PUSH THE SHIELD BACK AND
REMOVE 5/8" OF INSULATION
FROM THE INNER LEAD.

T,

~ THE PREPARED CABLE END
SHOULD NOW LOOK LIKE THIS.

SLIDE THE PHONO PLUG OVER
THE END OF THE PREPARED
CABLE AND PRESS {7 AGAINST
THE END OF THE OUTER INSU-
LATION UNDER THE SHIELD.
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.

CUT SHIELD OFF
T EVENLY AROUND
PHONO CONNECTOR

REMOVE
EXCESS

1
'
1
§
1
L

PREPARE EACH END AS SHOWN.

b ﬂ 1
12" /2"
1l I I

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

USE A NAIL TO SEPARATE THE WIRES OF THE SHIELD.
REMOVE THE INNER INSULATION AND TWIST THE SMALL
WIRES OF THE SHIELD LEAD. APPLY A SMALL AMOUNT
OF SOLDER TO THE SHIELD LEAD AND THE END OF THE
INNER LEAD.

SHIELD LEAD
INNER LEAD SOLDER
INSULATION .
//77/ v A
y{/, %
-

INSERT THE INNER LEAD THROUGH
? THE PLUG AND WRAP THE SHIELD
AROUND THE PLUG.

APPLY HEAT 10 THE TIP OF THE
PIN ONLY LONG ENQUGH FOR
THE SOLDER TO BE DRAWN UP
INTO THE PIN BY CAPILLARY

ACTION.

SOLDER THE SHIELD

ONTO THE PLUG. USE CARE
NOT TO MELT THE INNER
INSULATION,

CUT OFF EXCESS WIRE SOLDER
FROM THE TIP OF THE PIN,

PICTORIAL 13-26

PICTORIAL 13-27



INITIAL TESTS

Use a high input impedance voltmeter to perform the
following tests to be sure that the Kit has been wired
properly and that no short circuits exist in the power supply
circuits.

RESISTANCE CHECKS

Power Suppiy/BFO Circuit Board

() Turn on your ohmmeter and allow it to warm up.

{1} Position the power supply/BFO circuit board as shown
in Figure 1.

{ ) Connect the negative (black) ochmmeter test lead to
the support rail,

HEEATHEHXIT®

NOTE: The internal wiring of most ohmmeters is such that
the positive terminal of the meter battery is connected to
the positive (red) test iead and the negative battery terminal
is connected to the negative (black) test lead. In some
ohmmeters this wiring is reversed and erroneous readings
will be obtained when making the following measurements.
Try reversing the ohmmeter leads if the measurements do
not check out correctly the first time.

Perform the resistance checks by connecting the positive
(red) chmmeter test lead to each test point listed in the
following chart.

Some readings will take a few seconds to reach the indicated
resistance because of the slow charging rate of capacitors in
some of the circuits being checked.

if any of your readings do not agree with the resistance
readings shown in the chart, refer to the power supply/BFQO
circuit board part of the “In Case of Difficulty”” section of
the manual and repair any difficulties before proceeding.

107

SUPPORT RAIL

P.S./ BFO
CIRCUITBOARD

METER - RX100 RANGE

TEST POINT READING

() +10 1000Q OR HIGHER
()} +15 1000Q OR HIGHER
{}AC. 4500Q OR HIGHER
{1 AC. 45000 OR HIGHER
() +35 1800Q OR HIGHER

{

CONNECT THE-POSITIVE (RED)
TEST LEAD TO SUPPORT RAIL;
NEGATIVE (BLACK) TEST LEAD
TO TEST POINT.

t)-10

S0kQORHIGHER

FIGURE 1



oz
g:
>
5§
g5
g3
c
3
3
et @
stow|| &)
wcll &
—10 7
+15 d
we|| &

RF.GAIN]
GND
SENSE

METER

DET. QUT!

@

AUD. GND
AUD. OUT
+35

+15
AUD. N

[aqssd

2| [qaseey

@

@

Page 108

C% HEATITKXIT

.
83
i3
4
’_’qm
EE {CHASS!S
of ASSEMBLY
22
Ie
w
s @
3 <
25 KHll d
100 KHZ] (f
+ 10}
m:; %ZL METER - RX100 RANGE
wf] &) TEST POINT READING
: () +10 1000Q OR HIGHER
, (}+15 100Q OR HIGHER
: () +35 3000Q OR HIGHER

()

CONNECT THE POSITIVE (RED)
TEST LEAD TO CHASSIS ASSEM-
BLY; NEGATIVE (BLACK) TEST
LEAD TO TEST POINT.

-10 1000Q OR HIGHER

/Q %Q@

= O

FIGURE 2

Chassis Assembly

{ )} Set the controls and switches as follows. Do not
connect the power cord.

FUNCTION — 100 kHz

CONVERTER — HF

PRESELECTOR — Any

R.F. ATTEN — Fully clockwise

BAND — Any

AGC — Fast

RF GAIN — Fully clockwise, pushed in
MODE — Any

AF GAIN — 9 o’clock

{ )} Position the chassis assembly as shown in Figure 2
{fold-out from this Page).

{ ) Connect the negative {black) ohmmeter test lead to
the chassis assembly.

{ )} Connect the positive (red) ohmmeter test lead to each
test point listed in the chart on Figure 2.

If any of your readings do not agree with the resistance
readings shown in the chart, refer to the “In Case of
Difficulty” section of this Manual and repair any difficulty
before proceeding.

POWER SUPPLY/BFO CIRCUIT BOARD

INSTALLATION

Refer to Figure 3 for the following steps.

Position the circuit board as shown, and plug the
oaxial cable coming from the I|F/audio amplifier

)

circuit board into the indicated phono socket on the
component side of the power supply/BFO circuit
board.

“"Insert the circuit board partially into the guides.

Plug the coaxial cable coming from the rear panel BFO
OUT phono socket into the BFO OUT phono socket
on the foil side of the power supply/BFO circuit
board.

Plug the remaining coaxial cable coming from the
converter switch into the CAL OUT phono socket on
the foil side of the power supply/BFO circuit board.

NOTE: When pressing the circuit board into place in the
following step, be sure the coaxial cable from the IF/audio
circuit board does not get under the heat sink.

{ ') Carefully press the circuit board down into place so all

g~

pins make connection. Push the board down until the
support rail is level with the sides of the compartment.

Push the 11-3/8" (mode} ¢haft into the wafer switch
rotor hole while slightly wiggling the shaft. The circuit
board may have to be repositioned slightly to properly
align the rotor hole with the shaft.

Push the mode shaft all the way in and then rotate the
knob fully clockwise. :

Temporarily remove the knob from the shaft and
tighten the switch detent. Reinstall the knob on the
shaft.

Tighten the six #6 x 1/4" sheet\metal screws holding
the PS/BFO connector plate to the rear chassis.
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Refer to Figure 4 for the next step.

() Position the collar with the setscrew as indicated.
" While pressing the collar against the spring washer and
switch detent, tighten the collar setscrew with the long

allen wrench.

COLLAR °
"R
\ =

S
\

(% Tighten the hardware at AJ and AK on the switch
bracket as shown in the Figure.

SWIiTCH
DETENT

ALLEN
SPRING WRENCH
WASHER \

Co'l
PRESSEE *A)
4

=2

Figure 4

PART A

PART B

[&]

S
SRS
O s
e 9
(S
5
N

(N

BFO TO DET

SUPPORT RAIL
Ve

PS/BFO
CIRCUIT BOARD

FAUDIO
AMPLIFIER -
CIRCUIT BOARD

PS/BFO
CIRCUIT BOARD

FIGURE 3

IF AUDIO
@ AMPLIFIER

/C!RCUIT BOARD
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ALIGNMENT

() Turn on your high input impedance voltmeter and
allow it to warm up.

NOTE: The Receiver can be aligned with instruments or
without instruments. Instrument alignment may result in a
slight increase in sensitivity. However, it requires the use of

an RF generator that can deliver a signal from 3.5 MHz to
30 MHz. If a generator is available, plug it in and turn it on
at this time to allow it to warm up, DO NOT USE A
VOLT-OHMMETER OR LOW-IMPEDANCE METER
DURING THE ALIGNMENT PROCEDURE.

ALIGNMENT PREPARATION

PRESETTING CONTROLS

{ ) Set the front panel controls and switches to the
following positions:

FUNCTION — STBY
CONVERTER — HF
PRESELECTOR — Any

R.F. ATTEN — Fully clockwise

BAND — 3.5

MAIN TUNING - 0.00

AGC — OFF

RF GAIN — Fully clockwise and pushed in
MODE — USB

AF GAIN — PWR OFF

Refer to Figure 5 {fold-out from Page 110) for the following
steps.

{ } Set each of the following controls on the IF/audio
circuit board to the center of its rotation: BIAS ADJ,
METER ZERO, and METER FS (full scale).

() Set the +15 ADJ control on the power supply/BFO
circuit board to the center of its rotation.

HEATIIXIT®

REAR PANEL CONNECTIONS

( )} Insert the LMO load into the LMQ OUT phono
socket.

{ ) Connect an 8 § speaker to the SPEAKER phono
socket.

NOTE: The Receiver was wired for operation from either a
120 Vac or 240 Vac power source. In the following steps,
connect the Receiver to the ac power source for which it has
been wired.

CAUTION: When the line cord plug is connected to an ac
outlet, ac voltage will be present at several places under the
chassis. Be careful that you do not contact this voltage or an
electrical shock may result.

{ )} Insert the female end of the power cord into the

120/240 Vac power socket. Plug the power cord into
an ac power source.

11
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PRELIMINARY ADJUSTMENTS

(

{

)

)

Adjust your voltmeter to read +15 volts dc.

Connect the voltmeter negative lead to the Receiver
chassis assembly.

Rotate the AF GAIN control to the 9 o'clock
position.

Turn the FUNCTION switch to OPR.
Refer to Figure 6 and touch or connect the meter dc

volts lead to lug 10 of the FUNCTION switch. This lug
has an orange wire connected to it.

Refer to Figure 5 (fold-out from Page 110) for the iocation
of internal controls in the following steps.

(

(

)

)

Adjust the +15 ADJ control for +15 Vdc.

Refer to Figure 7 and position the meter dc volts lead
against the AGC connector on the RF Amplifier
Switch-Board.

Adjust the BIAS ADJ control for +3.5 Vdec.

Disconnect the voltmeter test leads and temporarily
set them aside.

Adjust the METER ZERO control for a zero S-meter
reading.

DC VOLTS
LEAD

FUNCTION
SWITCH

bls

K

Figure 6

Rotate the RF GAIN control fully counterclockwise.

Adjust the METER FS (full scale) control until the
S-meter needle just “‘pegs.”’

Rotate the RF GAIN control fully clockwise.

Turn the FUNCTION switch to the STBY position.

DC VOLTS
LEAD

= RF AMP
SWITCH-BOARD
LS TN v 1o

woo| (@

(e

Figure 7

—— e T
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HETERODYNE OSCILLATOR ALIGNMENT

if you have a Heath Model SB-400 or SB-401 Transmitter (
and plan to use it with this Receiver for transceive
operation, perform the following four steps. Otherwise,
disregard the following four steps. IT at any time in the
future you plan to transceive with one of these transmitters, {
you should perform the following *‘Heterodyne Oscillator
Alignment.”

{ )} 1. Position the Receiver and your transmitter as
shown in Figure 8.

( ) 2. Connect a previously prepared 24’ ifength of
RG-62U (large) coaxial cable from the HFO QUT  {
phono socket on the Receiver rear panel to the
HET. OSC. phono socket on the transmitter rear
panel, {

Figure 8

. Turn the transmitter function switch to the trans-

ceive position, turn the transmitter mode switch to
the USB position, and set the main tuning to 0.00.

. At all times, keep the transmitter band switch in

the same position as the Receiver BAND switch.
NOTE: When the Receiver BAND switch is in the
15.0 position, place the transmitter band switch in
the 14.0 position.

Adjust your voltmeter to read +5 volts dc.

Connect the voltmeter common lead to the Receiver
chassis assembly.

Turn the FUNCTION switch to OPR.

SB-400-SERIES
TRANSMITTER
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Refer to Figure 9 and the chart on Page 115 for the
following steps.

{ ) Position the meter dc volts lead against the TP
connector pin on the heterodyne oscillator
Switch-Board.

The coils on the heterodyne oscillator Switch-Board will be
adjusted in the following chart. Rotate each coil slug slightly
clockwise and/or counterclockwise to obtain a peak meter
reading. Then rotate the coil slug either clockwise {CW) or
counterclockwise (CCW) as indicated to obtain a voltage

decrease in the meter reading. Use the long end of the small

plastic alignment tool in these adjustments.

NOTE: Four of the coils that will be adjusted have two coil
slugs. To reach the second slug, carefully slide the alignment
tool through the hole in the first slug as shown in Figure 10.
Be careful not to rotate the first slug when adjusting the
second slug.

e ETEATEIICTI T

TOP SLUG

H BOTTOM SLUG

Figure 10

e QIM 0 MHz)
VoLTS

PIN {

ﬁ r35N\HZ I70MHZ]
D E W

rzs SMHz]/ﬂ ON\HZ 29.5 MHz]
g/{zl 0 N\E«z]/[lB 0 MHzl

W HET 0SC
/SW!TCH-
BOARD

Ayt ge gy o [ g

—

Figure 9
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Complete the following adjustments:

BAND SWITCH POSITION | ROTATE SLUG FOR PEAK VOLTAGE.
AND HET OSC COIL THEN ROTATE SLUG FOR AMOUNT OF
VOLTAGE DECREASE SHOWN IN CHART.
3.5, L114 Ciockwise, 0.5 V
7.0, L115 Counterclockwise, 0.5 V
14.0, L116 Clockwise, 0.3 V
15.0, L117 Clockwise, 0.3 V
21.0, L118 Clockwise, 0.1 V
28.0, L119 Clockwise, 0.1 V
28.5, L121 Counterclockwise, 0.1 V
29.0, L122 Counterclockwise, 0.1 V
29,5, L123 Counterclockwise, 0.1 V

EXAMPLE: 3.5 MHz — Peak to approximately 3.8 V. Turn
slug clockwise for a .5 V decrease to 3.3 V.

()} Turnthe FUNCTION switch to STBY.

( ) Disconnect the voltmeter test leads and temporarily
set them aside.

CRYSTAL CALIBRATOR ALIGNMENT

The crystal calibrator circuit is provided to enable you to
accurately calibrate {adjust) your tuning dial every 100 kHz
and every 25 kHz. Two methods of accurately adjusting this
circuit are given in this section: “Calibration to WWV,"” and
"“Calibration Using Another Receiver.” The WWV method is
preferred.

NOTE: For further information on station WWV, refer to a
current copy of “The Radio Amateur’s Handbook."”

When the FUNCTION switch is in the 100 kHz position,
you should be able to hear a harmonic {multiple) of the
calibration oscillator at every 100 kHz dial marking. In the
25 kHz position, you should be able to hear a harmonic
{multiple) of the calibration oscillator every 25 kHz dial
marking.

CALIBRATION TO wwv

(

)

Connect an antenna to the HF antenna phono socket
on the Receiver rear panel.

Set the front panel controls and switches to the
following positions:

FUNCTION — STBY

CONVERTER — HF

PRESELECTOR - Any

R.F. ATTEN — Fully clockwise

BAND — 15.0

MAIN TUNING — 0.00

AGC - FAST

RF GAIN — Fully clockwise and pushed in
MODE - USB - "

AF GAIN — 9 o’clock position
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i =]

Turn the FUNCTION switch to OPR.

Rotate the PRESELECTOR for maximum noise or
signal.

Rotate the MAIN TUNING knob back and forth.
Station WWYV should be heard very close to the 0"
mark on the circular dial (within 1 to 3 kHz).

Turn the R.F. ATTEN control slowly all the way
counterclockwise, then all the way clockwise. Signal
strength should diminish, then return to its original
loudness.

Adjust the MAIN TUNING knob so that the zero-beat
tone goes lower and lower in frequency and
disappears.

Turn the FUNCTION switch to 100 kHz. The tone
from the calibrator should be heard. Refer to Figure
11 and adjust 100 kHz ADJ trimmer capacitor C606
on the power supply/BFO circuit board so the
calibrator tone goes lower and lower in frequency and
disappears. The calibration oscillator is now in zero
beat with WWV.

Turn the FUNCTION switch to OPR and then back to
100 kHz to be sure you have a true zero beat.

{ } When you have a zero beat, turn the FUNCTION
switch to STBY.

( ) Disconnect the antenna from the Receiver.

{ )} Turn the BAND switch to 3.5.

CALIBRATION USING ANOTHER RECEIVER

NOTE: Use this calibration procedure if you cannot receive
WWV,

{ ) Set the front panel controls and switches to the
following positions:

FUNCTION — STBY
CONVERTER — HF
PRESELECTOR — Any

R.F. ATTEN~ Fully clockwise

BAND — 3.6

MAIN TUNING — 0.00

AGC — FAST

RF GAIN — Fully clockwise and pushed in
MODE — USB

AF GAIN — 9 oclock position

—

100 kHz J =\_]T—

ADJUST
PSIBEO TRIMMER

CiRCUIT BOARD \

' l
OO = SR O S
= OION]} @@ %%U o

s

L

Figure 11

%,
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an antenna and antenna input of another receiver
capable of receiving WWV at 2,5 MHz, 5 MHz, or 10
MHz. If this is not possible, a receiver tuned to a
standard broadcast station, operating at an even
multiple of 100 kHz or 25 kHz, can be used.

Turn the SB-303 Receiver's FUNCTION switch to 100
kHz, and rotate the AF GAIN control fully
counterclockwise, just to the point where it starts to
click off.

Tune the other receiver to WWV or a standard
broadcast station as described.

{ )} Connect the SB-303 Receiver's HF antenna input to () Refer to Figure 11 and adjust 100 kHz ADJ trimmer

capacitor C606 on the SB-303 power supply/BFO
circuit board until you hear the calibrator tone in the
other receiver go lower and lower in frequency and
disappear. NOTE: When WWV is used, the period
when no tone modulation is present allows easier
identification of the zero beat.

Turn the SB-303 Receiver's FUNCTION switch to
OPR and then back to 100 KHz to be sure you have a
true zero beat.

Turn the SB-303 Receiver’'s FUNCTION switch to
STBY and disconnect the other receiver. The other
receiver will no longer be needed.

LMO SHIFTER AND DIAL ADJUSTMENTS

LMO SHIFTER ADJUSTMENT { ) Adjust the MAIN TUNING so the tone is not heard in
the USB position of the MODE switch. Then turn the

The purpose of this adjustment is to insure that the LMO MODE switch to LSB.

remains at zero beat when it is shifted from one sideband to

the other. { ) Refer to Figure 12 and adjust the LSB ADJUST coil
on the LMO until the tone goes lower and lower in

{( )} Setthe MAIN TUNING to 3.8 MHz. frequency and disappears. NOTE: It may be necessary

Turn the FUNCTION switch to 100 kHz.
Adjust the MAIN TUNING for a loud calibrator tone.

Rotate the PRESELECTOR for maximum S-meter
reading.

Alternately increase the AF GAIN control and adjust
the MAIN TUNING until the calibrator tone goes
lower and lower in frequency and disappears (zero
beat).

Rotate the AF GAIN control to a comfortable
listening level.

Turn the MODE switch to LSB. NOTE: Be very
careful not to move the MAIN TUNING.

The calibrator tone may or may not be heard. If the
tone is not heard, turn the MODE switch back and
forth between USB and LSB to be sure the tone is not
heard (zero beat) in either switch position. If it is still
not heard, proceed to the “’Dial Calibration’ section.
If a tone is heard in either switch position, perform
the remaining steps, and then proceed to the ‘‘Dial
Calibration.”’

to increase the AF GAIN control while adjusting the
LSB ADJUST coil. This LSB ADJUST coil is adjusted
with a small screwdriver through a hole in the RTTY
circuit board.

LS8
ADJUST

Figure 12
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( ) Turn the MODE switch back and forth between USB
and LSB to be sure the tone is not heard in either
switch position. It may be necessary to repeat the
previous step if a tone is heard.

{ )} Rotate the AF GAIN control to the 9 o’clock
position.

{ )} Turn the MODE switch to USB.

DIAL CALIBRATION

{ )} Remove the knob from the main tuning shaft.
{ ) Zero beat the calibrator tone at 3.6 MHz.

{ )} Set the adjustable index line in the center of the
circular dial window.

Refer to Figure 13 for the following steps.

{ ) Wrap the long portion of the long allen wrench with
tape to avoid shorting it to the light sockets.

( )} Place a screwdriver through the hole in the dial
escutcheon (located directly above the main tuning
shaft) and into the LMO dial drive shaft.

( } Hold the LMO drive shaft on zero beat and loosen the
setscrew in the circular dial bushing. Turn the circular
dial until the “0” is directly under the adjustable
index line. Now tighten the setscrew.

Figure 13

{ )} Make sure the circular dial turns freely and the nylon
spiral follower is properly engaged in the spiral before
proceeding. [t may be necessary to loosen and
retighten the setscrew again.

{ )} Turn the FUNCTION switch to STBY.

{ } Replace the knob on the main tuning shaft.

RF AND IF ALIGNMENT

NOTE: The remaining Receiver alignment can be performed
with instruments. Instrument
alignment requires the use of an ac VTVM and an RF
generator that can deliver a signal from 3.5 MHz to 30 MHz.
If these instruments are available, proceed to “Instrument
Alignment” on Page 121. Otherwise, proceed with
“Alignment Without Instruments.”

ALIGNMENT WITHOUT INSTRUMENTS

instruments or without

Alignment without instruments is accomplished by using the
crystal calibrator as a signal source. No antenna is required.

{ )} Setthe MAIN TUNING to 3.5 MHz.

( ) Turn the FUNCTION switch to 100 kHz.
{ ) AGCto Fast.

{ )} R.F.ATTEN fully clockwise.

Refer to Figure 14 for preselector settings in the following
steps. NOTE: The positions shown in the Figure are
approximate reference points only.

( ) Setthe PRESELECTOR to the 3.5 MHz position.

{ } Adjust the MAIN TUNING for a maximum S-meter

reading.
PRESELECTOR
21.0\\ | 1/
5.5,7.0,14.0- {~
— — 30.0
Figure 14
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{ } Refer to Figure 15 and adjust IF transformers T501, { ) Readjust the three IF transformers for a maximum
T502, and T503 for a maximum S-meter reading with S-meter reading.
the large alignment tool.
{ )} Readjust coil L202 for a maximum S-meter reading.
{ ) Refer to Figure 16 and adjust mixer coil L202 for a
maximum S-meter reading.

Figure 16
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Refer to Figure 17 for the following steps.

NOTE: All antenna coils, referred to in the following steps,
are on the antenna Switch-Board and all RF coils are on the
RF amplifier Switch-Board. Use the small alignment tool.

( )} Adjust the 3.5 MHz antenna coil, L101, for a
maximum Ssmeter reading.

( ) Adjust the 3.6 MHz RF amplifier coil, L108, for a
maximum Semeter reading.

{ ) Set the BAND switch to 7.0, and adjust the MAIN
TUNING for a maximum S-meter reading. Leave the
PRESELECTOR in the same position.

{ )} Adjust the 7.0 MHz antenna coil, L102, for a
maximum S-meter reading.

{ ) Adjust the 7.0 MHz RF amplifier coil, L109, for a
maximum S-meter reading.

{ )} Set the BAND switch to 14.0, and adjust the MAIN
TUNING for a maximum S-meter reading.

{ )} Adjust the 14.0 MHz antenna coil, L103, for a
maximum S-meter reading.

(-} Adjust the 14.0 MHz RF amplifier coil, L111, for a
maximum meter reading.

{ )} Setthe BAND switch to 21.0,

{ )} Set the MAIN TUNING to 21.0 MHz and then adjust
the MAIN TUNING for a maximum S-meter reading.

( ) Setthe PRESELECTOR to 21.0 MHz.

( )} Adjust the 21.0 MHz antenna coil, L104, for a
maximum S-meter reading.

{ } Adjust the 21.0 MHz RF amplifier coil, L112, for a
maximum S-meter reading.

{ )} Set.the BAND switch to 29.5, and rotate the MAIN
TUNING to 29.9 MHz,

{( ) Set the PRESELECTOR to the 30.0 MHz reference
point.

( ) Adjust the 28.0 MHz antenna coil, L105, for a
maximum S-meter reading.

{ )} Adjust the 28.0 MHz RF amplifier coil, L113, for a
maximum S-meter reading.

() Setthe FUNCTION switch to STBY.

{ )} Turnthe AF GAIN to PWE. OFF.

This completes *’Alignment Without Instruments.”

If you have RTTY equipment, proceed with “FSK
Alignment’ on Page 124. Otherwise, proceed to “Final
Assembly’” on Page 127.
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INSTRUMENT ALIGNMENT

{ ) Connect the ac VTVM test leads to the SPEAKER
phono socket lugs on the Receiver rear panel.

Instrument Alignment is accomplished by using an RF signal
generator and an ac VTVM. The generator must deliver a

signal from 3.5 MHz to 30 MHz. No antenna is required for ( ) Connect the generator RF output leads to the HF

™ )

Refer to Figure 18 for the following steps.

this ali .
Is alignment ANT phono socket lugs on the Receiver rear panel.

( ) Turnthe Receiver FUNCTION switch to OPR.

( )} Plug in and turn on the generator and the ac VTVM. { )} Turnthe R.F. ATTEN fully clockwise

Allow both of them time to warm up before

proceeding. { )} Setthe MAIN TUNING to exactly 3.5 MHz.

/ C
~ do
; L 57 \}

v P
A A

y
9

e‘%t
\}

,:;/L/

i

9 0 © © O]

] N

@6 1

RF SIGNAL
GENERATOR

/.

=S\ /s / 7 a/\.'
—SPEAKER?% 33% 69?\\5 @/

DA ‘g‘%

A\’L

FIGURE 18




=

e

—

.

b(_%t@ s OQ

& U

{7.0 MHzl

i

N

[3.5 muz} I28.0 N\HZ] l1a.0 N\Hz] | B
cprm

= A 00| @mﬁggﬂ

RF AMP
SWITCH-

T

BOARD

qf? o) [0 MHz] BREELP

Lmn

ANTENNA

SWITCH-
BOARD

FEINE!

VN

@ @)

FIGURE 22

Page 122

Refer to Figure 19 for PRESELECTOR settings in the

following steps. PRESELECTOR

{ ) Set the PRESELECTOR to the 3.5 MHz reference

point.
3.5,7.0,18.0 -}

-

NOTE: While performing the following steps, adjust the AF
GAIN for a comfortable listening level and the ac VTVM
range for a midscale meter reading.

( ) Tune the RF generator to approximately 3.5 MHz for
a maximum ac VTVM meter reading. Decrease the
generator amplitude until you have less than an “S-2"
S-meter reading.

210\ | )/

Figure 19

{ )} Refer to Figure 20 and adjust IF transformers T501,

{ )} Adjust the voltage range of the ac VTVM for a
midscale reading.

T502, and T503 for a maximum meter reading.

‘%"‘1

LF/AUDIO 1501 7502 T503

l—i»ClRCUIT BOARD

—3(j; \:=/u§©© éu

r“
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Figure 20
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Y v

L202
MIXER

Figure 21

{ ) Refer to Figure 21 and adjust mixer coil L202 for ( ) Adjust the 3.5 MHz antenna coil. L101, for a

a maximum meter reading. maximum meter reading.
{ )} Readjust the three IF transformers for a maximum
meter reading. ( )} Adjust the 3.5 MHz RF amplifier coil, L108, for a

maximum meter reading.

{ )} Readjust mixer coil L202 for a maximum meter ‘
reading. { ) Set the BAND switch to 7.0. Set the PRESELECTOR

to the 7.0 MHz reference point.

Refer to Figure 22 ({fold-out from Page 122) for the ( } Tune the generator to approximately 7.0 MHz for a

following steps. maximum VTVM reading. Then decrease the generator
amplitude until you have less than an “S-2"" S-meter
reading.

NOTE: All antenna coils referred to in the following steps
are on the antenna Switch-Board and all RF coilsareonthe { ) Adjust the 7.0 MHz antenna coil, L102, for a
RF amplifier Switch-Board. maximum meter reading.

Perform the following steps. Change the ac VTVM voltage ( )} Adjust the 7.0 MHz RF amplifier coil, L1089, for a
range as required. maximum meter reading.
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{ } Setthe BAND switch to 14.0

{ )} Tune the generator to approximately 14.0 MHz for
maximum VTVM reading. Then decrease the generator
amplitude until you have less than an “S-2"" S-meter
reading.

{ ) Set the PRESELECTOR to the 14.0 MHz reference
point.

{ ) Adjust the 140 MHz antenna coil, L103, for a
maximum meter reading.

( )} Adjust the 14.0 MHz RF amplifier coil, L111, for a
maximum meter reading.

{ )} Setthe BAND switch to 21.0.
{ ) Setthe MAIN TUNING to 21.00 MHz.

{ ) Tune the generator to approximately 21.0 MHz for
maximum VTVM reading. Then decrease the generator
amplitude until you have less than an “S-2” S-meter
reading.

{ ) Set the PRESELECTOR to the 21.0 MHz reference
point.

{ ) Adjust the 21.0 MHz antenna coil, L104, for a
maximum meter reading.

( } Adjust the 21.0 MHz RF amplifier coil, L112, for a
maximum meter reading.

e o i)

{ ) Setthe BAND switch to 29.5.

{ )} Setthe MAIN TUNING to 29.9 MHz.

{ } Tune the generator to approximately 30.0 MHz for
maximum VTVM reading. Then decrease the generator
amplitude until you have less than an 'S-2"' S-meter
reading.

{ ) Set the PRESELECTOR to the 30.0 MHz reference
point.

{ } Adjust the 28.0 MHz antenna coil,
maximum meter reading.

L105, for a

{ )} Adjust the 28.0 MHz RF amplifier coil, L113, for a
maximum meter reading.

{ ) Setthe FUNCTION switch to STBY.
{ ) Turnthe AF GAIN to PWR OFF.

This completes the “Instrument Alignment.”

( ) Disconnect the ac VTVM test leads and the RF
generator test leads from the Receiver.

If you have RTTY equipment, proceed with “‘FSK
Alignment.”” Otherwise, proceed to ‘Final Assembly” on
Page 127.

FSK ALIGNMENT

The FSK alignment uses an 850 Hz wide frequency shift, a
170 Hz narrow frequency shift, and a 50 Hz CW frequency
shift. This same procedure can be used for FSK alignment
using shift frequencies other than those stated.

PRESETTING CONTROLS

{ ) Set the front panel controls and switches to the
following positions:

FUNCTION — STBY
CONVERTER — HF
PRESELECTOR — Any

R.F. ATTEN — Fully clockwise

BAND — 3.5

MAIN TUNING — 3.6

AGC — FAST

RF GAIN — Fully clockwise and pushed in
MODE — RTTY

AF GAIN — 9 o'clock position
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NOTE: The FSK alignment can be performed using an
electronic counter or audio frequency meter, or a terminal
unit and oscilloscope. If an electronic counter or audio
frequency meter is availabie, proceed with “FSK Instrument
Alignment.” Otherwise, proceed with “FSK Terminal Unit
Alignment.”

FSK INSTRUMENT ALIGNMENT

{ )} Connect an electronic counter or frequency meter to
the SPEAKER phono socket.

CAUTION: 120 Vac or 240 Vac is present at the ac power
socket and circuit breaker on the Receiver rear panel.
Therefore, be very careful when installing and removing
jumper wires in the following steps.

{ ) Install a jumper wire from WIDE SHIFT lug 1 on the
Accessory socket to chassis ground.

( )} install a jumper wire from NARROW SHIFT lug 5 on
the Accessory socket to chassis ground.

{ } Turnthe FUNCTION switch to 100 kHz.

{ ) Rotate the PRESELECTOR for a maximum S-meter
reading.

( ) Adjust the MAIN TUNING for a 2975 Hz reading on
the electronic counter or frequency meter.

( ) Remove the WIDE SHIFT jumper from the Accessory
Socket.

{ ) Adjust WIDE control R317 on the RTTY circuit
board for a 2125 Hz reading.

,-\
—

Replace the WIDE SHIFT jumper on the Accessory
Socket.

NOTE: The electronic counter or frequency meter should
again read 2975 Hz. If this reading is not obtained, repeat
the four previous steps.

{ ) Adjust the MAIN TUNING for a 2975 Hz reading.

{ ) Remove the NARROW SHIFT jumper from the
Accessory Socket.

{ )} Adjust NARROW control R313 on the RTTY circuit
board for a 2805 Hz reading.

{ )} Replace the NARROW SHIFT
Accessory Socket.

jumper on the

NOTE: The electronic counter or frequency meter should
again read 2975 Hz. If this reading is not obtained, repeat
the four previous steps.

{ '} Adjust the MAIN TUNING for a 2975 Hz reading.

{ ) Install a jumper wire from CW SHIFT lug 7 on the
Accessory Socket to chassis ground.

{ )} Adjust CW control R308 on the RTTY circuit board
for a 2925 Hz reading.

{ } Remove the CW SHIFT jumper wire from the
Accessory Socket.

NOTE: The electronic counter or the frequency meter

should again read 2975 Hz. If this reading is not obtained,
repeat the four previous steps.

{ )} Turnthe FUNCTION switch to STBY.

{( } Remove the WIDE SHIFT jumper wire from the
Accessory Socket.

,\
——

Remove the NARROW SHIFT jumper wire from the
Accessory Socket.

This completes the “FSK Alignment.”

Proceed to “Final Assembiy” on Page 127.



Page 126

)

FSK ALIGNMENT WITH TERMINAL UNIT

{ )} Connect your terminal unit audio input to the
Receiver's ANTI-VOX phono socket. Set the terminal
unit for wide shift.

CAUTION: 120 Vac or 240 Vac is present at the ac power
socket and circuit breaker on the Receiver rear panel;
therefore, be very careful when installing and removing
jumper wires in the following steps.

{( } Install a jumper wire from WIDE SHIFT lug 1 on the
Accessory Socket to chassis ground.

{ } Install a jumper wire from NARROW SHIFT jug 5 on
the Accessory Socket to chassis ground.

{ )} Turn the FUNCTION switch to 100 kHz.

{ )} Adjust the MAIN TUNING for a space ellipse on the
oscilloscope.

{ ) Remove the WIDE SHIFT jumper from the Accessory
Socket.

{ )} Adjust WIDE control R317 on the RTTY circuit
board for an 850 Hz frequency shift (mark ellipse at
2125 Hz) on the oscilloscope.

( ) Replace the WIDE SHIFT jumper on the Accessory
Socket.

NOTE: The oscilloscope should again display a space ellipse.
If this display is not obtained, repeat the four previous steps.

{ )} Adjust the terminal unit for a narrow shift.

{ ) Adjust the MAIN TUNING for a space ellipse (2295
Hz) on the oscilloscope.

{ ) Remove the NARROW SHIFT jumper from the

Accessory Socket.

( } Adjust NARROW control R313 on the RTTY circuit
board for a 170 Hz frequency shift (mark ellipse at
2125 Hz) on the oscilloscope.

{ ) Replace the NARROW SHIFT jumper on the
Accessory Socket.

NOTE: The oscilloscope should again display a space ellipse.
If this display is not obtained, repeat the four previous steps.

( ) Adjust the MAIN TUNING for a space ellipse on the
oscilloscope.

{ ) Install a jumper wire from CW SHIFT lug 7 on the
Accessory Socket to chassis ground.

{ ) Adjust CW control R308 on the RTTY circuit board
for an approximate B0 Hz frequency shift on the

oscilloscope.

{ ) Remove the CW SHIFT jumper wire from the
Accessory Socket.

NOTE: The oscilloscope should again display a space ellipsz.
if this display is not obtained, repeat the four previous steps.

{ ) Turnthe FUNCTION switch to STBY.

( } Remove the WIDE SHIFT jumper wire from the
Accessory Socket.

( )} Remove the NARROW SHIFT jumper wire from the
Accessory Socket.

This completes the "FSK Alignment.”

4 H e
Proceed to ‘‘Fihal Assembly,



FINAL ASSEMBLY

Before you perform the following steps, select the feet and
mounting hardware you wish to use so the parts will be
immediately available as you install the cabinet. The screws
for the mounting feet will be inserted through the four holes
in the cabinet bottom and screwed into the captive nuts in
the flange of the chassis.

Refer to Pictorial 13-28 for the following steps.

{ ) Place a book on a flat surface and balance the receiver
chassis on the book, front panel up.

( ) Lower the cabinet onto the chassis so the captive nuts

in the chassis bottom flange are aligned with the four
holes in the cabinet.

HEATHEIT?

NOTE: If you wish to elevate the front of the Receiver,
complete step A. If you wish to have the Receiver sit level,
complete step B.

( ) A. Install a foot on each rear corner with 6-32 x
7/8" screws. Then, install a foot spacer and a
foot at each front corner of the cabinet with
6-32 x 1-1/2" screws.

{ ) B. Install a foot at each corner of the cabinet. Use
6-32 x 7/8"" screws.

This completes the “Final Assembly” of your Receiver.
Proceed to the “Installation’ section of the Manual.
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PICTORIAL 13-28

FOOT SPACER

FOOT
— #6 FLAT WASHER
(-

6-32x 1-1/2" @
SCREW

FOOT
@\@\ #6 FLAT WASHER
%6—32 x 118"

SCREW
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INSTALLATION

Although the Receiver operates well over a considerably
wide temperature range, it will operate best with adequate
air circulation.

To operate the Receiver with either the SB-400 or SB-401,
complete one of the following transmitter modifications,
depending on which transmitter you intend to use.

SB-400 VIODIFICATION

()

Unplug the line cord and disconnect all cables from
your transmitter rear panel.

( ) Remove the transmitter from its cabinet.

Locate the RCVR LMO phono socket on the rear
panel. Refer to Figure 23 and connect a 68 Q
(blue-gray-black) resistor from lug 1 to lug 2. Solder
both connections.

Replace the cabinet, reconnect cables, and plug in the
line cord.

Proceed to ‘‘Rear Panel Connections.”

HEATEKXIT®

SB-401 MODIFICATION

Refer to Figure 24 for the following steps.

(

)

Unplug the line cord and disconnect all cables from
your transmitter rear panel.

Remove the transmitter from its cabinet.

Locate the 100 £ (brown-bfack-brown) resistor on the
front panel Frequency Control switch.

Remove and discard this resistor.

Connect a 68  (blue-gray-black) resistor from lug 6
of the switch to the control sclder lug. Solder both
connections. Be sure the lead does not touch the
switch spacer.

Connect a 68 Q (blue-gray-black) resistor from lug 4

of the switch to the control solder lug. Solder hoth
connections.

129
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Refer to Figure 25 for the following steps.

{ ) Locate the mixerbandpass circuit board
(#85-154P335) and remove the 6EW6 tube, V4, along
with the tube shield.

{ ) Refer to the inset drawing of the Figure to unsolder
and remove the 21 MHz trap coil (#40-479).

{ } Unsolder and remove the 180 pF capacitor.

{ ) Unsolder, remove, and discard the 270
(red-violet-brown) resistor and 100 pF capacitor
combination. In its place instali a 270 Q
(red-violet-brown) resistor. Solder both connections.

{ ) Replace the 6EW6 tube, V4, and its shield.

( ) Replace the cabinet, reconnect cables, and plug in the
line cord.

REAR PANEL CONNECTIONS

Refer to Figure 26 for an example of a station hookup and
Figure 27 (fold-out from Page 128) for specific connections
to either the SB-400 or SB-401.

COAX{AL CABLE

TO TRANSMITTER

HF ANT - The antenna input circuit is designed to accept a
50 £ unbalanced antenna. The receiving antenna for signals
in the 3.5 to 30 MHz amateur bands should be connected to
this socket.

VHF 1 ANT and VHF 2 ANT - When a VHF converter is
used, its output is connected to either of these input
sockets. Either socket is switch selected by the
CONVERTER switch. This switch may also be used as a
receiver antenna switch for the selection of the different
antennas.

MUTE — The Receiver will operate when the FUNCTION
switch is in the STBY position and the muting cable is
grounded. When the FUNCTION switch is in the OPERATE
position, the muting line is grounded by the FUNCTION
switch.

ANTLVOX - The anti-vox is connected into the anti-vox
jack on the transmitter to prevent the Receiver audio from
tripping the transmitter VOX.

SPEAKER — The speaker socket is for an 8 £) speaker.

ANTENNA OQUTPUT

PUSH TO
RESET

ACCESSORY

07A SOCKET SPEAKER

narROw
irT T\ Vol @
/// 2 s (o) <1
1207240 {4// Y % e
VAC 570 o
///}/’ SHIFT

EXTERNAL
RELAY

3z
i
|

COAXIAL CABLE
i

W
\ ANTEVOX SHIFT
COAXIAL CABLE .-r---————-—~";:

TO TRANSMITTER & e —mm—m = — - .
ANTI-VOX |F AVAILABLE

Figure 26
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LMO OUT — The LMO operating frequency is present at
this socket for connection to the companion transmitter for
transceive operation. Use the RG-174/U coaxial cable
supplied. The LMO load must be connected to this socket
when the transmitter is disconnected.

HFO OUT — The heterodyne oscillator output is available at
this socket for connection to the companion transmitter for
transceive operation. Use the RG-62/U coaxial cable
supplied.

BFO QUT — The BFO output signal is present at this socket
for connection to the companion transmitter for transceive
operation. Use the RG-62/U coaxial cable supplied.

CW SHIFT — This socket provides for connection of a key
for CW identification when operating RTTY equipment.

= o]

ACCESSORY SOCKET — B+ (regulated +15 Vdc at 256 mA
maximum) voltages are present at this socket for operating a
VHF converter. This voltage is applied to the appropriate
converter by the CONVERTER switch. An AGC voltage is
also available for connection to converters for gain control.
The AGC voltage will range from +3.5 Vdc with no signal to
8.0 Vdc under muted conditions. The converter's AGC
input should have a dc resistance greater than 10 M. Wide
shift, narrow shift, and CW shift connections function only
when the MODE switch is in the RTTY position. Disregard
these connections if you do not plan to operate RTTY
equipment.

SPARE — There are four spare sockets for interconnection
of accessory equipment.



OPERATION

Refer to Figure 28 for the location and complete
explanation of the front panel controls.

The following steps apply to all five modes of operation.
However, if either or both optional crystal filters (CW or
AM) are not installed, switch to the USB or LSB mode. For
satisfactory AM reception in USB or LSB mode, zero beat
the AM carrier.

Complete the following steps.

1.

Preset the controls as follows:

FUNCTION — STBY

CONVERTER — HF (unless using converter)
PRESELECTOR — 12 o’clock

R.F. ATTEN — Fully clockwise

BAND — As desi-ed

AGC — Fast

RF GAIN — Full clockwise

SREAKER DISABLE — In for speaker and phones,
out for phones

MODE — As required {NOTE: Calibrate in the USB
mode; then switch to the desired mode. When
operating in the CW mode, it may be easier to tune in
the USB mode.)

AF GAIN — 9 o'clock

MAIN TUNING — As desired

HEATHEKXIT?Y

NOTE: The following settings compensate for any
heterodyne oscillator frequency variation from the exact
frequency marked on the crystal.

2,

Turn the FUNCTION switch to 25 kHz (use 100 kHz
if the desired frequency is nearest an even 100 kHz) to
obtain a calibrator signal.

Zero beat the Receiver to the calibrator signal.

Use the ZERO SET knob to place the zero set line
directly over the 0, 25, 50, or 75 on the tuning dial.

Peak the PRESELECTOR for maximum S-meter
reading.

Turn the FUNCTION switch to OPR.

Tune for a desired signal (except RTTY mode) while
adjusting the AF GAIN control for the desired audio
level. NOTE: In the RTTY mode, tune across the
desired signal until both audio signals are balanced at
the input of the terminal unit.
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FUNCTION

Turns the Receiver from Standby to Operate, permits
manual muting of the Receiver during transmit, and
turns on the 100 kHz or 25 kHz crystal calibrator.

PRESELECTOR

Tunes the RF amplifier stages. Must be readjusted for §
each BAND as main tuning is changed.

CONVERTER

ZERO SET

Adjusts the zero set line position.

CONVERTER
VHF 1

Selects the proper antenna input and applies power to
the rear panel Accessory Socket.

h

R.F. ATTEN

R.F. ATTEN

Prevents overloading receiver with strong signals,

BAND

Selects one of: five bands, four segments on the ten
meter band; or WAV,

FUNCTION

100 KHz

RCV ONLY

25 KHz

PRESELECTOR

BAND
21.0

S METER

Indicates received signal strength.

AGC

Selects FAST or SLOW AGC circuit time constant;
or turns OFF the AGC.

SPEAKER DISABLE

A.F. GAIN

RE GAIN

Controls gain of RF and IF amplifiers. The push-pull
SPEAKER DISABLE switch disconnects the speaker
for phones operation.

AFE GAIN

Controls the audio output level and turns on the

MAIN TUNING

Tunes the band selected by the BAND switch,

FIGURE 28

power.

MODE

Selects the type of detection and crystal filter; turns
off the BFO at AM position. {AM and CW positions
are used only when optional filters are installed.}
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IN CASE OF DIFFICULTY

INTRODUCTION

This part of the Manual is intended to provide you with
information that will help you locate and correct any
difficulty which might occur in your Receiver. This
information is divided into four sections. The first section
contains suggestions of a general nature in the following
areas:

A.  Visual checks and inspection.

B.  Precautions to observe when bench testing.

C. How to determine the area of the Receiver in which
the trouble is located (How to Troubleshoot Your

Receiver).

D.  Locating and correcting both the cause and the effect
of a trouble (Repairing the Receiver).

The second section contains information on how to instail
and use extender boards. An extender board can be used to
extend a circuit board out of the chassis for troubleshooting.

The third section consists of troubleshooting charts. These
charts call out specific problems that may occur and list one
or more conditions or components that could cause each
difficulty. The resistor R numbers, capacitor C numbers, coil
L numbers, transformer T numbers, and the test point
numbers, are identified in these charts by the same numbers
that are used on the circuit board diagrams and the
Schematic Diagram. X-ray views are also provided to help
you locate the components and test points.

NOTE: Inan extreme case where you are unable to resolve a
difficulty, refer to the *‘Service’’ section and Warranty of the
“Kit Builders Guide” and to the ‘‘Factory Repair Service'
information on Page 136 of this Manual.

GENERAL

VISUAL CHECKS

1. About 90% of the kits that are returned for repair, do
not function properly due to poor soldering.
Therefore, many troubles can be eliminated by a
careful instection of connections to make sure they
are soldered as described in the Soldering section of
the “Kit Builders Guide.” Reheat any doubtful
connections and be sure all the wires are soldered at
places where several wires are connected. Check
carefully for solder bridges between circuit board foils.

2. Check to be sure that all transistors are in their proper
locations, and are installed correctly.

3. Check the value of each part. Be sure that the proper
part has been wired into the circuit, as shown in the

HEATHRERIT®

Pictorial diagrams and as called out in the wiring
instructions. It would be easy, for example, to install a

2200 Q2 (red-red-red) resistor in a step that calls for a_
220 2 (red-red-brown) resistor.

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

5. Check all component leads connected to the circuit

boards. Make sure the leads do not extend through the
circuit board and make contact with other
connections or parts, such as shields or the chassis.
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6. Check all of the wires that are connected to the
Switch-Board and circuit board plugs to be sure the
wires do not touch the chassis or other lugs. Make sure
all wires are properly soldered.

7. If the difficulty still is not cured, read the
“Precautions for Bench Testing” section, and the
section titled “How to Troubleshoot Your Receiver.”

PRECAUTIONS FOR BENCH TESTING

NOTE: Use an 11 megohm input impedance VTVM for
voltage measurements.

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

2. Be sure you do not short any terminals to ground
when making voltage measurements. if the probe
should slip, for example, and short out a bias or
voltage supply point, it is almost certain to cause
damage to one or more transistors or diodes.

3. Do not remove components while the Receiver is
turned on, since this could damage the Receiver.

4. Do not remove Switch-Boards or circuit boards while
the Receiver is turned on.

b. The Receiver can be turned on after a Switch-Board or
circuit board is removed.

CAUTION: The full ac line voltage is present at several
points (circuit breaker, ac socket, PWR Off/On switch, etc.)
in the power supply circuit of the Receiver. Be careful to
avoid personal shock when performing the checks described.

HOW TO TROUBLESHOOT YOUR RECEIVER

Go directly to the Troubleshooting Charts to see if the
difficulty you are having is listed in one of the “Symptom””
columns. [f your difficulty is listed there, check the
“Possible Causes’ listed for that item and apply the Visual
Checks listed to the Area of Difficulty.

REPAIRING THE RECEIVER

When you make repairs to your Receiver, make sure you
eliminate the cause as well as the effect of the trouble. If,
for example, you should find a damaged resistor, be sure
you find out what (wiring error, etc.) caused the resistor to
become damaged. If the cause is not eliminated, the
replacement resistor may also become damaged when the
Receiver is put back into operation.

FACTORY REPAIR SERVICE

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

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

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

Prepare a letter in duplicate, containing the following
information:

@ Your name and return address.
@ Date of purchase.
@ A brief description of the difficulty.

® The invoice or sales slip, or a copy of either.

@ Your authorization to ship the repaired unit back to
you C.0.D. for the service and shipping charges, plus
the cost of parts not covered by the warranty.

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

Check the equipment to see that all parts and screws are in
place. {Do not include wooden cabinets when shipping
receivers, tuners, amplifiers, or TV sets, as these are easily
damaged in shipment.) Then, wrap the equipment in heavy
paper. Place the equipment in a strong carton, and put at
least THREE INCHES of resilient packing material
(shredded paper, excelsior, etc.) on all sides, between the
equipment and the carton. Seal the carton with gummed
paper tape, and tie it with a strong cord. Ship it by prepaid
express, United Parcel Service, or insured parcel post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022
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EXTENDER BOARDS

Two extender boards are supplied with this Kit. These
boards provide a means of extending a Switch-Board or
circuit board out of the chassis for making voltage or
resistance measurements. The small extender board is used
with the antenna, heterodyne oscillator, RF Amplifier, and
crystal Switch-Boards. The large extender board is used with
the IF/audio and power supply/BFO circuit boards. For
installation instructions, refer to the following information
under the appropriate heading.

CAUTION: Disconnect the line cord before extending a
Switch-Board or circuit board. Reconnect the line cord
while the board is extended, or after it is reinstalled.

SMALL EXTENDER BOARD INSTALLATION
Refer to Figure 29 for the following steps.

1.  Position the Receiver up-side-down with the front
panel toward you.

Figure 29

——
—

/
T SMALL
- IEXTENDER BOARDI

Loosen the band switch shaft collar. Then slide the
band switch shaft out far enough to clear the
Switch-Board you wish to extend.

Disconnect any coaxial cables or wires connected. to
the Switch-Board. Coaxial cables and wires must
remain disconnected throughout extended board
operation.

Remove the Switch-Board from the Receiver by
sliding it away from the plug board.

Install the small extender board into the Receiver in
place of the switch board with the foil side facing the
rear of the Receiver.

Connect the Switch-Board to the end of the small
extender board.

R.F. AMPLIFIER
SWITCH-BOARD
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EXTENDER CABLE
USED FOR tF/AUDIO
CIRCUIT BOARD ONLYE

".'."

DO NOT
LET TOUCH
CHASSIS

Figure 30

LARGE EXTENDER BOARD INSTALLATION

Refer to Figure 30 for the following steps.

NOTE: Either the |F/audio or the power supply/BFO circuit
board can remain fully operational when extended.

1. Position the Receiver up-side-down with the front
panel toward you.

{F AUDIO
CIRCUIT BOARD

d

EXTENDER
BLOCK

EXTENDER
BOARD

Loosen the mode switch shaft coliar. Then slide the
mode switch shaft out far enough to clear the circuit
board you wish to extend.

Remove the circuit board you wish to extend by
sliding it away from the circuit board plugs.

The coaxial cables can remain connected throughout
extended board operation. Use the extender cable for
the IF IN coaxial cable when extending the IF/audio
circuit board.

Install the large extender board into the Receiver in
place of the circuit board with the foil side facing the
rear of the Receiver.

Insert a 6-pin extender block into each group of circuit
board connectors on the circuit board.

Install the extender board on the 6-pin extender blocks
on the circuit board.
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TROUBLESHOOTING

The Troubleshooting Charts on these pages list specific difficulties that could occur in your
Receiver. Several psssible causes may be listed for each difficulty. The chassis has its own
Troubleshooting Chart and Chassis Photographs. The chassis Troubleshooting Chart may direct you
to a Switch-Board or circuit board troubleshooting chart if the cause of the trouble is not on the
chassis.

Each Switch-Board and circuit board troubleshooting section has its own troubleshooting chart,
X-ray views, resistance views, voltage views, and schematic. Refer to these to locate and identify
parts listed in the charts.

NOTE: The following index lists the symptoms found in all of the troubleshooting charts. The page
number or numbers after each symptom indicates pages on which the symptom and its possible
causes will be found.

INDEX
Pilotlampsfailto light . . . . . . . . . . . . . o ..o oo 144
Noaudiooutput . . . . . . . . .« . . . o o o e e e e 144, and 162
NolFoutput . . . . . . . « & e i e e e e e e e e e e e e 144, and 162
Nooutput fromerystal filters . . . . . . . . . . . . . .. ... 144
No outputfromthesecond mixer . . . . . . . . . . . . .. ... .. 144, and 156
No output from the first mixer . . . . . . . . . . . .. .. ... 144, 156, and 160
HFO doesnotoperate . . . . . . . . v« v v i v v e 145, 154, and 156
No output from the RF amplifier . . . . . . . . .. .. ... 145, 148, 150, and 162
AGCdoesnotoperate . . . . . v v v v v b e e e e e e e e s 145, 150, and 162
Smeterdoesnotoperate . . . . . . . . ... o o e e e e e 145, 150, and 162
Calibrator doesnotoperate . . . . . . . . v« v i e h e e e e e e 145, and 164
RTTY doesnotoperate . . . . . . v v v v v v v v v v e e e e e 145, and 158
BFOdoesnotoperate . . . . . . v v v vt e e e e e e e e e 162, and 164
Product detector doesnotoperate . . . . . . « . . . i i e e e e e e e e 162
AM detector does nOtOPerate . . . . . . . v v i u e e e e e e e e e e e e 162

Power supply voltagesincorrect . . . . . . . . . . . . h h e e e e e e e 164
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TROUBLESHOOTING CHART

(Also see “Chassis Photographs,”” Pages 142, 143.)

SYMPTOM

POSSIBLE CAUSE

Pilot lamps fail to
light.

1. Circuit breaker open.

Capacitor C703 or C704.

3. PWR switch wired incorrectly
or open.

4, Pilot lamps P701, P702, or P703
open {lamps are wired in series).

5. 5-lug terminal strip AY and/or 3-lug
terminal strip AZ wired incorrectly.

L

No audio output.

1. Speaker not properly connected.

2. SPEAKER DISABLE switch pulled out.

3. AF GAIN control incorrectly wired or
open.

4, Shielded cable connected incorrectly
or shorted,

5. FUNCTION switch is in the STBY position.

6. Refer to the “IF/Audio Troubleshooting
Chart,””

No IF output.

1. FUNCTION switch is in the STBY position.

2. Refer to the "'IF/Audio Troubleshooting
Chart.”

No output from
crystal filters.

1. Switch rotor MS-1 or MS-2 of the MODE
switch rotated 180 degrees from its
correct position or incorrectly wired.

2. Resistor R705 incorrectly installed
or open.

3. Coaxial cable from wafer MS-2 of the MODE
switch wired incorrectly or shorted.

No output from
the second mixer.

1. Coaxial cable from MODE switch wafer
MS-1 wired incorrectly or shorted.
2. LMO incorrectly wired or inoperative.

3. Coaxial cable connected to LMO OUT
jack wired incorrectly or shorted.
FUNCTION switch is in the STBY position.

5, Refer to the “Mixer Troubleshooting Chart.””

No output from the
first mixer.

1. Coaxial cable connected to HFO OUT

jack improperly wired or shorted.
2. HF QO not connected or inoperative.
FUNCTION switch is in the STBY position.
Refer to the “*Mixer Troubleshooting Chart.”

Hw
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SYMPTOM POSSIBLE CAUSE
HFO does not 1. Coanxial cable connected to HFO jack
operate. on the rear panel, shorted.

Refer to the “‘Heterodyne Oscillator
Troubleshooting Chart."”

No output from
the RF amplifier.

[

Connections not made to the antenna
and RF amplifier Switch-Boards from
preselector capacitor sections C701A, C701B,
C701C, or C701D.

FUNCTION switch in STBY position.
Cable not connected to ANTENNA INPUT

on the antenna Switch-Board.
Refer to the ““Antenna Troubleshooting
Chart.”’

AGC does not
operate.

Diode D701 installed backward

or shorted.

AGC switch wired incorrectly.

Refer to the “IF/Audio Troubleshooting
Chart.”

S meter does not
operate.

PwhN=

Wires connected to S meter reversed.

S meter defective.

AGC switch OFF,

Refer to the “IF/Audio Troubleshooting
Chart,”

Calibrator does not
operate.

D) -

FUNCTION switch wired incorrectly.
Capacitor C702 not installed.

Refer to the “Power Supply/BFO
Troubleshooting Chart.”

RTTY does not
operate.

[ARN

Switch wafer MS-3 of the MODE switch
incorrectly wired or rotated 180 degrees
from its correct position.

Accessory socket incorrectiy wired.
Refer to the “RTTY Troubleshooting
Chart.”
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CHASSIS PHOTOGRAPHS

R703
S701

R704

$703
R701

MS-1F

MS-2F/MS-2R
MS-3R

R705

L701 C702

CONVERTER
SWITCH

C704
€703
CB-701
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§702

P701

T701
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R702 M701

AGC
SWITCH P702 D701 P703

SSB CRYSTAL FILTER
CW CRYSTAL FILTER (OPTIONAL)

AM CRYSTAL FILTER (OPTIONAL)

FUNCTION
SWITCH

LMO

C701A
C701B
C701C
C701D




ANTENNA SWITCH-BOARD

TROUBLESHOOTING CHART

SYMPTOM POSSIBLE CAUSE

—

No output from Antenna coils incorrectly tuned.

the RF amplifier, 2. Switch rotor BS-1 or BS-2 of the
BAND switch rotated 180 degrees from
their correct position.

3. Switch wafer BS-1 of the BAND switch
wired incorrectly to the circuit board.

4,  Coaxial cable shorted.

5. Refer to the “RF Amplifier Troubleshooting
Chart.”

X-RAY VIEW
{SHOWN FROM COMPONENT SIDE)
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X-RAY VIEW
(SHOWN FROM FOIL SIDE)
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ANTENNA SWITCH-BOARD SCHEMATIC



RF AMPLIFIER SWITCH-BOARD

TROUBLESHOOTING CHART

SYMPTOM POSSIBLE CAUSE

No output from 1. RF amplifier coils incorrectly

the RF amp- tuned.

lifier. 2.  Switch wafer BS-3 of the BAND switch
tuned 180 degrees from its correct '
position.

3. Transistor Q101 incorrectly installed
or shorted.

4, RF amplifier Switch-Board connectors

not making contact with plug board

connectors.

Choke RFC101 open.

Capacitor C108 or C109 open.

Capacitor C112 shorted.

Capacitor C111 open.

Refer to the “1F/Audio Troubleshooting

Chart.”

© o~ o

AGC does not 1. Transistor Q101 incorrectly installed
operate. or shorted.

S meter does not 1. Transistor Q101 incorrectly installed

operate. or shorted.

2. RF amplifier Switch-Board connectors not
making contact with plug board connectors.

X-RAY VIEW

(SHOWN FROM COMPONENT SIDE)
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. - . e : - i (SHOWN FROM COMPONENT SIDE)
(SHOWN FROM FOIL SIDE)

VOLTAGE CHARTS

(SHOWN FROM FOIL SIDE)

{SHOWN FROM COMPONENT SIDE)
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e S I ATEIITIT

HETERODYNE OSCILLATOR SWITCH-BOARD
TROUBLESHOOTING CHART

SYMPTOM POSSIBLE CAUSE
HFO does not 1. Transistor Q102 incorrectly installed
operate. or shorted.
2. Capacitor C118, C119 or C121 shorted.

T T R A T e S 3.  Capacitor C122 open.
N B S B S et — 4.  Heterodyne oscillator Switch-Board not
* READING VARIES connected to crystal Switch-Board.
{(SHOWN FROM COMPONENT SIDE) WITH METER RANGE 5. Capacitor C123 open.
6. Switch wafer BS-4 of the BAND switch
rotated 180 degrees from its correct
position.
7. Oscitlator coils incorrectly tuned. (It
is necessary to retune the oscillator coils
when connection is made to the HFO OUT jack
on the rear panel.)
8. Heterodyne oscitlator Switch-Board connectors
not making contact with plug board connectors.
9. Refer to the “‘Crystal Troubleshooting Chart.”

(SHOWN FROM EOIL SIDE)

==

OSC, OUT

B

X-RAY VIEW

RII3
1000 I5K

(SHOWN FROM COMPONENT SIDE)
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(SHOWN FROM FOIL SIGE)

VOLTAGE CHARTS

(SHOWN FROM COMPONENT SIDE)

(SHOWN FROM FOIL SIDE)
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CRYSTAL SWITCH-BOARD

TROUBLESHOOTING CHART

SYMPTOM POSSIBLE CAUSE

1. Switch wafer BS-5 of the BAND

HF O does not switch rotated 180 degrees from

operate. its correct position.

2. Defective crystal, crystal unsoldered,
or crystals interchanged.

3. Refer to the “Mixer Troubleshooting
Chart.”

X-RAY VIEWS

(SHOWN FROM COMPONENT SIDE)

{SHOWN FROM FOLL SIDE)
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MIXER CIRCUIT BOARD

RESISTANCE CHARTS TROUBLESHOOTING CHART
SYMPTOM POSSIBLE CAUSE
No output from the 1. Coil L202 not tuned or shorted.
second mixer. 2. Diode D202 installed backward or
shorted.
3. Transistor Q204 incorrectly installed
or shorted.

4, Capacitor €218, C219 or C221 shorted.
5. Refer to the “Chassis Troubleshooting

Chart.”
No output from the 1. Diode D201 installed backward or
first mixer. shorted.
— K 2.  Refer to the “Blanker Troubleshooting
= Chart.”
62 G150y
- R HFO does not 1. Coaxial cable not connected to
operate. HFO OUT jack on the mixer circuit
(SHOWN FROM COMPONENT SIDE) board
2. Transistor Q201 or Q202 incorrectly
¥ READING VARIES installed or shorted.
WITH METER RANGE
X-RAY VIEW

{SHOWN FROM FOIL SIDE])

{SHOWN FROM COMPONENT SIDE)
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HEATzikxt'

X-RAY VIEW
¢

(SHOWN FROM FOIL SIDE
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RTTY CIRCUIT BOARD

TROUBLESHOOTING CHART

SYMPTOM POSSIBLE CAUSE
RTTY does not 1. Zener diode ZD301 installed backward
operate. or shorted.
2. Control R308, R313 or R317 open.

3. Transistor Q301, Q302, or Q303
incorrectly installed or shorted.

4, Circuit board ground foil not making
contact with mounting clips.

X-RAY VIEWS

(SHOWN FROM COMPONENT SIDE) (SHOWN FROM FOIL SIDE)
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VOLTAGE CHARTS

VOLTAGES MEASURED WITH ACCESSORY
SOCKET LUGS 1 AND 5GROUNDED, AND
LUG 7 OPEN. MODE SWITCH IN RTTY POSITION.

(SHOWN FROM COMPONENT SIDE) (SHOWN FROM FOIL SIDE)

NOTE: VOLTAGE AND RESISTANCE MEASUREMENTS ARE
DEPENDENT UPON SETTINGS OF CONTROLS R308,R313,
AND R317.

RESISTANCE CHARTS

* FORWARD BIASED DIODE OR TRANSISTOR
JUNCTION MAKES READING DEPENDENT
ON OHMMETER RANGE.

(SHOWN FROM COMPONENT SIDE) (SHOWN FROM FOIL SIDE)



RESISTANCE CHARTS VOLTAGE CHARTS

Page 156

e g I EATHIKIT

IF/AUDIO CIRCUIT BOARD

TROUBLESHOOTING CHART

SYMPTOM

POSSIBLE CAUSE

No audio output.

Transistor Q511 or Q512 incorrectly installed or shorted (check mica

insulator placement).
Transistor Q509 open (normally runs warm to the touch).

The rotor in switch wafer MS-4 of the MODE switch, turned 180 degrees

from its correct position.
BFO not operating.
Transistors Q507 and/or Q508.

BFO does not
operate.

N

Shielded cable connected at J and K on the IF/Audio circuit board

shorted.

Shielded cable lead at J and K on the IF/Audio circuit board interchanged.
BFO not operating, refer to the ‘“Power Supply/BFO Troubleshooting

Chart.”

- @ ‘ ., .@\g\g:soﬁ%o
o

*FORWARD BIASED DIODE OR TRANSISTOR JUNCTION
MAKES READING DEPENDENT ON OHMMETER RANGE.
(SHOWN FROM FOIL SIDE)

*RECEIVER MUTED

(SHOWN FROM FOIL SIDE)

Product detector
does not operate.

SakwN =

Diode D501, D502, D503 or D504 installed backward or shorted.

Capacitor C513 or C514 shorted.

BFO not operating.

Transformer T503 secondary damaged.

BFO not operating.

Refer to the “Power Supply/BFO Troubleshooting Chart.”’

AM detector does
not operate.

—
.

wnN

Diode D505 or D506 installed backward or shorted.
Capacitor C515 shorted. .
Capacitor C516 shorted.

No IF output.

SoswN~

Transformer T501, T502 or T503 shorted.
RFC501 open.

Capacitor C516 or C517 shorted.

Capacitor C508, C509, C511 or C512 shorted.
Diode D513 installed backward or shorted.

Transistor Q501, R502 or Q 503 incorrectly installed or shorted.

No output from the
RF Amplifier.

N =

AGC voltage incorrect.

BIAS ADJ control on the IF/Audio circuit board set incorrectly.

AGC does not
operate.

ghRwn=

Diode D507 or D508 installed backward or shorted.
Capacitor C518 or C519 shorted.

Capacitor C521 reversed.

Transistor Q501 shorted.

Refer to the “RF Amplifier Troubleshooting Chart.”

S meter does not
operate.

oRLn=

Transistor 501, Q505 or Q506 incorrectly installed or shorted.

Meter ZERO or METER FS controls not adjusted properly.
Capacitor C522 shorted.

Diode D509 installed backward or shorted.

Refer to the “RF Amplifier Troubleshooting Chart.”
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BIAS ADJ

X-RAY VIEWS
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POWER SUPPLY/BFO CIRCUIT BOARD

RESISTANCE CHARTS VOLTAGE CHARTS

(SHOWN FROM FOIL SIDE)

CALIBRATOR IN ON POSITION

TROUBLESHOOTING CHART
':‘5 (@5.9) SYMPTOM POSSIBLE CAUSE
Q603 BFO does not 1. Rotor in switch wafer MS-5 of the
operate. MODE switch turned 180 degrees from its
correct position.
2. Transistor Q605, Q606 or Q607
incorrectly installed or shorted.
3. Crystal Y602, Y603 or Y604 defective.
Calibrator does 1. 1C-601 installed incorrectly or shorted.
not operate. 2. Crystal Y601 defective.
3. Capacitor C605 shorted.
4, Shielded cable not connected to
BFO OUT jack.
5. Diode D601 installed backward or
shorted.
6.  Transistor Q601 or Q602 installed
incorrectly or shorted.
7. Resistor R609 or capacitor C611 or C603
improper value or shorted.
(SHOWN FROM COMPONENT SIDE) (SHOWN FROM COMPONENT SIDE)
+35-volt power 1. Diode D602 or D603 instalied
supply voltage backward or shorted.
incorrect. 2. Capacitor C612 shorted.
+15-volt power 1. +35 volts not present.
supply voltage 2. Resistor R617 open or incorrectly
incorrect. adjusted.
3. Diode D607 installed backward or
shorted.
4, Capacitor C613 shorted.
5. +15-volt line shorted.
6. +10-volt line shorted.
+10-volt power 1. +35 volts not present.
supply voltage 2. Diode D607 installed backward
incorrect. or shorted.
3. +10-volt line shorted.
4, Resistor R619 open.
-10-volt power 1. Diode D604, D605 or D606
supply voltage installed backward or shorted.
incorrect. 2. Capacitor C616 or C617 reversed
or shorted.
» 3. ~10-volt line shorted.
*FORWARD BIASED DIODE OR TRANSISTOR JUNCTION
MAKES READING DEPENDENT ON OHMMETER RANGE. CALIBRATOR [N OFF POSITION (SHOWN FROM FOIL SIDE)
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X-RAY VIEWS
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CRYSTAL FILTERS
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SPECIFICATIONS

Frequency Range (Megahertz)

Intermediate Frequency (IF)

Frequency Stability . . . . . . . .. .. . ... .. ..

Frequency Selection

Modes of Operations

AGC Characteristic
Blocking . . . . ... . ..o 000000

DynamicRange . . . . . . . . .. .. ... ..

RF AttenuatorRange . . . . . . . . . . . ... ...

HEATEEIT®

Downloaded by
RadioManual.EU

3.5 to 4.0, 700 to 7.3, 14.0 to 14.5, 15.0 t0 15.3, 21.0to
21.5, 28.0 to 30.

3.395 MHz.
Less than 100 Hz per hour after 10 minutes drift per hour
after 10 minutes warmup under normal ambient conditions.

Less than 100 Hz drift for *10% line voltage variation.

Build-in LMO (Linear Master Oscillator).

Single sideband (suppressed carrier, with selectabie upper or
lower sideband).

Keyed continuous wave.

Amplitude modulated continuous wave.

Radic Teletype (frequency-shift keyed continuous wave).
Wide shift, narrow shift, and narrow CW shift

identification.

Less than 0.25 microvolt for 10 dB signal-plus-noise to

noise ratio for SSB operation.

Less than 1.5 microvolt input for 0.5 watts audio output
(single tone SSB).

Greater than 3.0 V CW/SSB/RTTY.
Greater than 150 dB CW/SSB.

040 dB nominal.
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MY o)

Selectivity

5

image Rejection

IF Rejection

Spurious Response
Temperature Range . . . . . . .. . . ... ... ...
Dial Accuracy

Electrical . . . . . . . . . . . . . ...

Variation in RTTY shift as LMO frequency is changed (shift
can be adjusted to nominal value at any point within the
band).

CW Shift {50 Hz nominal)

Narrow Shift (170 Hznominal) . . . . . . . . ..

Wide Shift (850 Hz nominal} . . . . . . . . . ...
Calibration . . . . . . . . . o e e e
DialBacklash . . . . . . . ... ... ... ...

Antenna Input lmpedance . . . . . . . . . ... ...

2.1 kHz 6 dB down, 5.0 kHz maximum at 60 dB down
{crystal filter supplied).

400 Hz at 6 dB down, 2.0 kHz maximum at 60 dB down
(crystal filter available as an accessory).

3.75 kHz at 6 dB down, 10 kHz maximum at 60 dB down
{crystal filter available as an accessory).

2.1 kHz at 6 dB down, 5.0 kHz maximum at 60 dB down
{uses SSB crystal filter).

60 dB or better.

Greater than 55 dB.
Greater than 50 dB.

All below 1 microvolt equivalent signal input.

10°C to 50°C ambient.

Within 400 Hz after calibration at nearest 100 kHz or 25
kHz point.

Within 200 Hz.

Less than 10 Hz/100 kHz.
Less than 20 Hz/100 kHz.
Less than 100 Hz/100 kHz.
Every 100 kHz or 25 kHz.
No more than 50 Hz.

B0 §2 nominal unbalanced.
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Audio Response

SSB ... e e 350 to 2450 Hz nominal at 6 dB.
CW (with accessory filter) . . . . . .. .. .... 800 to 1200 Hz nominal at 6 dB.
AM (with accessory filter) . . . . . .. ... ... 200 to 3500 Hz nominal at 6 dB.
RTTY . . . 1840 to 3940 Hz nominal at 6 dB.

Audio Output Impedance

Matching Speaker . . . . . . .. ... ... ... 8 Q.
Matching Headphones . . . . .. . .. ... ... Low impedance.
Audio Output Power . . . . . . . .. ... ...... 4 watts at less than 10% distortion.
Muting . . . . . . . . .. s, Open external ground at Mute socket.
Power Requirements . . . . . . . .. ... .. .... 105 to 130 or 210 to 260 volt ac, 40 watts maximum.
Controls
FrontPanel . . . . . ... ... .. ....... Main Tuning dial.
Function switch.
Mode switch.
Band switch.
AGC switch.

Converter switch.

AF Gain control/Power on-off.
RF Gain/Speaker Disable.
Preselector.

RF Attenuator.

Circuit Boards

IF/Audio . . . .. . . ... . ... ... Bias adjust.
Meter zero.
Meter full scale.

PS/BFO . . . . ... ... . ... +15 V adjust.
100 kHz adjust.

RTTY . . .. . e .. Wide shift,
Narrow shift,
CW shift.




me

Connections

RearPanel . . . . .. .. ... ... ...... Phones.
HF Antenna.
VHF Antenna #1.
VHF Antenna #2.
Mute.
Anti-Vox.
Speaker.
HFO out.
LMO out.
BFO out.
CW shift.
4-Spare sockets.
3-Wire line cord socket.
Accessory Socket (RTTY and VHF converter connections).

NOTE: Specifications measured with 120 Vac line voltage at 25°C.

Cabinet Dimensions . . . . . . . .. ... ... 12-1/4"" wide x 6-5/8"" high x 13" deep.
Overall Dimensions (with knobs and feet installed) . . . . 12-1/4" wide x 7-15/16" high x 14" deep.
NetWeight . . . . . . . . . . .« v i v i v v v v v 15-3/4 lbs.

iR

The Heath Company reserves the right to discontinue
instruments and to change specifications at any time
without incurring any obligation to incorporate new features
in instruments previously sold.



CIRCUIT DESCRIPTION

The Circuit Description is provided to give you a better
understanding of what is happening in each stage of your
Receiver. Refer to the Block Diagram (fold-out from Page
160) and the Schematic Diagram (fold-out from Page 173)
when reading this Circuit Description.

Letter number designations for the resistors, capacitors, and
other components are placed in the following groups to
make it easier to locate parts on the Schematic and on the
chassis.

101 10 199 Parts mounted on the antenna, RF
amplifier, heterodyne oscillator,
and crystal Switch-Boards.

201 to 299 Parts mounted on the mixer circuit
board.

301 to 399 Parts mounted on the RTTY circuit
board.

501 to 599 Parts mounted on the {F/audio circuit
board.

601 to 699 Parts mounted on the power
supply/BFO circuit board.

701 to 799 Parts mounted on the chassis.

GENERAL

Signals are received by the antenna and coupled through the
Band switch and the antenna tuned circuits on the antenna
Switch-Board to the RF amplifier Switch-Board. Here the
signal is amplified by FET Q101 and then coupled to the
mixer circuit board. The signal is mixed in the first mixer
FET Q203, with a signal from the oscillator Switch-Board.
This mixing produces an 8.395 MHz to 8.895 MHz
frequency which is coupled through bandpass filter LC201
to the second mixer FET Q204.

HEATHEKIT®

A signal produced by the LMO (linear master oscillator) is
mixed with the 8.395 MHz signal in the second mixer to
produce a 3.395 MHz IF signal. The IF signal is then
connected from the mixer circuit board, through the Mode
switch and crystal filter, to the 1F/audio circuit board.

The IF signal is amplified by Q501, Q502, and Q503. The
signal is then coupled to either the product detector, or the
AM detector, depending on the mode of operation, where it
is detected.

The detected audio signal is amplified by transistors Q507,
Q508, O509, O511, and Q512. The resulting audio output is
then connected to the Phones jack, the Anti-VOX jack, and
through the Speaker Disable switch to the Speaker jack.

On the following pages, each circuit will be described in
detail. The circuits will be described as they would operate
in the Receiver under normal signal conditions with the
Mode switch in the USB position, the Function switch in the
Operate position, and the Band switch in the 3.5 position.

ANTENNA TUNING CIRCUITS

Signals from the antenna input jack are coupled through the
converter switch to the RF attenuator. This control reduces
the amplitude of the incoming signal before it reaches the
RF amplifier circuits. The receiver then is able to handle
very strong signals without overloading. If the receiver is
being overloaded by a strong signal adjacent to a desired
weak signal, the readability of the weak signal can be
improved by increasing the RF attenuation.

Signals are then coupled through band-switch wafer BS-IF to
a-tuned circuit consisting of coil L101 and capacitors C101,

165
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C701A, C701B, C106, and C107. This tuned circuit allows
only part of the total received frequencies to pass. Assume
the Receiver is tuned to 3.8 MHz; then the 3.800 MHz
incoming signal is tuned by Preselector capacitors C701A
and C701B and coupled through band switch wafer BS-2F
and BS-2R to the RF amplifier circuit.

RF AMPLIFIER CIRCUIT

A simplified schematic is shown in Figure 31. The Signal
(3.800 MHz) from the RF In jack is coupled through
capacitor C106 and parasitic choke PC-101 to FET Q101
where it is amplified. The parasitic choke suppresses VHF
oscillations. Further signal selectivity is provided by the
tuned circuit consisting of coil 1108, resistor R106 and
capacitors C113, C701C, and C701D.

Power is supplied to Q101 through resistor R105 and RF
choke RFC101. AGC voltage is coupled through resistor
R103 and appiied to gate G2 of Q101. A de-sensing current
is removed from the source (S) of Q101, filtered by
capacitors C109 and C110, and coupled through resistor
R104 to the S-meter circuit.

FIRST MIXER CIRCUIT

The 3.800 MHz input signal is coupled through capacitor
C203 to gate G1 of FET Q203. A 12.395 MHz signal from
the HFO (heterodyne frequency oscillator) is coupled
through capacitor C204 to gate G2 of Q203. These two
signals are mixed to produce sum and difference frequencies
(16.195 MHz and 8.695 MHz) at the drain (D) of FET
Q203. The 16.195 MHz signal is rejected by the bandpass
filter LC-201, which allows only the 8595 MHz signal to
pass through to the second mixer.

Resistors R207, R208, R209, R211, and R212 bias Q203.
Source (S} current is coupled through diode D201 to ground

when the mute circuit is closed, to permit normal operation.
When the mute circuit is opened, a positive voltage back
biases diode D201 and causes Q203 to cut off.

SECOND MIXER CIRCUIT

The 8.595 MHz signal from bandpass filter LC-201 is
coupled through capacitor C211 to gate G1 of FET Q204. A
5.200 MHz signal from the LMO® (linear master oscillator)
is coupled through resistor R215 and capacitor C214 to gate
G2 of Q204. These two signals are mixed to produce sum
and difference frequencies (13.795 MHz and 3.395 MHz) at
the drain (D) of Q204. A tuned circuit consisting of coil
L202 and capacitors C216 and C217 is tapped to provide
the required 2000 £ source impedance to the crystal filter.

Resistors R216, R217, R218, R219, and R221 bias Q204.
Capacitor C212 couples the 5.200 MHz signal from the LMO
to the LMO Out jack for external use. Source (S) current is
coupled through diode D202 to ground when the mute
circuit is closed to permit normal operation. When the mute
circuit is opened, a positive voltage back biases diode D202
and causes Q204 to cut off.

*NOTE: The LMO output frequency increases as the ‘
frequency of the incoming signal decreases. For example:
when the Receiver is tuned to 3.5 MHz, the LMO output
frequency is 5.5 MHz; when the Receiver is tuned to 4.0
MHz, the LMO output frequency is 5.0 MHz.

LMO

The LMO is a sealed unit containing a capacity-tuned silicon
transistor oscillator and a transistor bandpass amplifier.
{Since internal circuitry may vary between units due to
temperature compensation, a schematic of this circuit is not
included.} The tuning capacitor is factory-adjusted to
provide a linear frequency change with dial rotation, giving
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Figure 32

100 kHz change per turn of the shaft between 5 and 5.5
MHz. -

To provide the same dial reading in both USB and LSB, the
LMO frequency must be shifted 2.8 kHz by the Mode
switch. When a positive voltage is applied to the shift bias
terminal {in USB and CW), it causes a switching diode to
conduct, changing inductance in the oscillator circuit and
causing a 2.8 kHz frequency change in the LMO. A negative
voltage (in LSB} will open the diode switch, shifting the
frequency to the correct operating point for LSB operation.
This operating point can be adjusted by the sideband shift
adjustment on top of the LMO.

CRYSTAL FILTERS

The 13.795 MHz and 3,395 MHz signals are coupled through
mode switch wafer MS-1F to the 2.1 kHz crystal filter. The
13.795 MHz signal is rejected by this filter, which allows
only the 3.395 MHz signal to pass. Mode switch wafers
MS-2R and MS-2F coupie this signal to the IF circuit.

This Receiver is supplied with a 2.1 kHz SSB crystal filter.
The sharp selectivity provided by this filter permits excellent
rejection of unwanted adjacent signals. A 3.75 MHz AM
filter and a 400 Hz CW filter are available as optional
accessories. The filter responses are shown in Figure 32.

IF CIRCUITS

The 3.395 MHz signal is coupled from the IF input, through
capacitor C501 and resistor R502, to gate G1 of FET Q501.
The signal is amplified and coupled from the drain (D) of
Q501, through resistor R506, through IF transformer T501,
to the base of transistor Q502. Transformer T501 provides

correct impedance matching between FET Q501 and
transistor Q502. The signal is amplified again by Q502 and
coupled through resistor R511 and IF transformer T502 to
the base of transistor Q503. Transformer T502 provides
impedance matching between transistor Q502 and Q503.
The signal is amplified again by transistor Q503 and coupled
through resistor R515 to IF transformer T503.

Power is supplied to the IF circuits through resistors R517,
R516, and RF choke RFC501. :

AM DETECTOR

From the primary winding of transformer T503, and 3.395
MHz signal is coupled through capacitor C516 to the AM
detector. Here the signal is detected by diodes D505 and
D506 and filtered by capacitor C515. The detected audio is
coupled through mode switch MS-4F to AF Gain contro!
R703.

The 3.395 MHz signal is coupled from the secondary of
transformer T503 to resistors R520 and R519 and to
detector diodes D501, D502, D503, and D504. A signal
from the BFO (beat frequency oscillator) is coupled to the
junction of resistors R519 and R520. When the BFO signal
goes positive, diodes D501 and D503 conduct. When the
BFO signal goes negative, diodes D502 and D504 conduct.
The result is a “chopping’ of the 3.395 MHz signal at a rate
equal to the BFO frequency. This produces signals that are
equal to the sum and difference of the 3.395 MHz and BFO
signals. The higher of these two frequencies is filtered by
capacitor C513 and C514 and resistor R521. The lower
frequency is the detected audio which is coupled through
mode switch wafer MS4F to AF Gain control R703.
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AUDIO CIRCUITS

Audio is coupled from AF Gain control R703 through
capacitor C524 to the base of transistor Q507. Audic
preamplifier transistor Q507 presents a high input
impedance to the detectors because of unbypassed emitter
resistor R549. The amplified signal from the collector of
Q507 is direct coupled to emitter follower transistor Q508.
This transistor has a low output impedance which is needed
to drive audio driver transistor Q509. The amplified signal
from Q509 is direct coupled to the base of transistor Q511
and coupled through diode D511 and resistor R556 to the
base of transistor 0512, Transistors R511 and Q512 form a
push-pull complementary output amplifier. On positive half
cycles of the signal transistor 0512 conducts, and on
negative half cycles transistor Q511 conducts.

Resistor Rb54 couples negative feedback to the base of
transistor Q509. At frequencies above 3000 Hz, capacitor
C526 couples negative feedback to the base of transistor
Q508.

Diode D511 is mounted on the same heat sink as Q511 and
Q512. Therefore, the voltage drop across this diode will vary
with the temperature of the heat sink to compensate for
changes in the operating point of 0511 and 0512,

Capacitor C529 is a “bootstrap” capacitor which provides
feedback to transistor Q511 and Q512. This feedback keeps
the supply voltage constant to the transistors, which reduces
distortion at high volume levels.

AGC CIRCUIT

Refer to Figure 33 for a simplified schematic of the AGC
circuit.

From the primary of transformer T503, the 3.395 MHz
signal is coupled through capacitor C517 to the AGC
detector. Diodes D507 and D508 rectify the signal to
produce a dc AGC voltage which is filtered by capacitor
C519. The AGC voltage is fed directly to the AGC switch as
fast AGC. The fast AGC is coupled from the AGC switch to

INPUT FROM
3RD. IF AMP
{T503)

+5 vDC Q503 56-56
3RDIF AMR

— FUNCTION
{OPERATE POSITION}

i

R702
500
RF GAIN

AAA g
88K Q101
417-240
RF AMR
cr08
05
533
1
i
1\
R503 3
"g’; : Q501
441 -240
1ST. TF AMRP
csoz ——
5

Figure 33

¥ —i0 VDC
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gate #2 of RF amplifier transistor Q101 and to gate #2 of
first IF amplifier, transistor Q501. Excellent AGC action is
obtained due to the wide AGC range of the dual gate MOS
FET transistors.

For SSB operation it is desirable to have an AGC with a fast
attack and a slow decay time. This is accomplished by
placing the AGC switch in the SLOW position, which
connects capacitor C521 and resistor R526 to the AGC line.
The time constant of the resistor-capacitor combination
allows fast charging of the capacitor, which results in
fast-attack AGC. However, as the received signal disappears,
the capacitor discharges slowly, resulting in a slow AGC
decay time.

MUTE CIRCUIT

Mute transistor Q504 normally operates with a
no-AGC-signal collector voltage of about 3.5 volts which is
coupled to the AGC line through resistor R528. When the
mute line is opened, the base of transistor Q504 becomes
more positive, which results in greater collector current and
a greater voltage drop across resistor R527. The result is a
negative voltage on the AGC line, which cuts off Q101 and
Q501. Also, the mute line is now positive, which causes
diode D512 to conduct and increase the base current of
transistor Q503. This increase in base current saturates Q503
to the point where it has no gain.

When the mute line is grounded, the RF gain can be adjusted
by RF Gain control R702 which varies the AGC voltage.
Bias Adjust control Rb32 determines the no-AGC-signal
voltage on the collector of transistor Q504.

S-METER CIRCUIT

The source current from FET Q101 in the RF circuit is
coupled through resistor R104 to the base of transistor
Q505. In the same manner, the source current from FET
Q501 is coupled through resistor R505 to the base of
transistor Q506. The collectors of Q505 and Q506 are
connected to the positive side of the S meter. When a strong
signal is received, the source currents of Q101 and Q505 are

decreased due to AGC voltage. This negative-going voltage at
the bases of transistors Q505 and Q506 causes their
collector voltage to increase. The increased collector voltage
is reflected across the S meter, providing an S-meter reading
proportional to the received signal strength.

Diode D509 effectively connects the upper portion of
control R542 across the meter at readings above half scale.
This provides a linear dB deflection at the upper half of the
meter scale.

HFO AND HFO AMPLIFIER

The HFO (Heterodyne Frequency Oscillator) operates as a
tuned-collector, tuned-base oscillator. The base tuned circuit
is a crystal which insures accurate and stable output
frequency. The crystal is selected by band switch wafer
BS-6F and coupled through capacitor C123 to the base of
HFO transistor Q102. The collector tuned circuit is
connected to the collector of Q102 through band switch
wafer BS-4F. A detector circuit consisting of capacitors
C124, C125, resistor R114 and diode D101 is provided for
HFO alignment.

Power is supplied to the collector of transistor Q102
through resistor R109 and through the collector tuned coil,
which in this case is L114. Resistors R111, R112, and R113
bias transistor Q102,

The oscillator signal is coupled from the collector of
transistor O102, through capacitor C126, to the first mixer
and the HFO amplifier.

The signal is coupled through parasitic choke PC201 to the
base of transistor Q201. The signal is coupled through
emitter follower transistors Q201 and Q202 to the HFO
OUT phono socket on the Receiver rear panel. The emitter
followers present a high input impedance to the high
frequency oscillator and a low output impedance to the
HFO OUT phono socket. The HFO output voltage is used
for transceive operation with a Heath Model SB-400 or
SB-401 Transmitter.
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CRYSTAL CALIBRATOR

A block diagram of the crystal calibrator is shown in Figure
34. The dotted line on the block diagram indicates circuitry
in integrated circuit IC601. Figure 35 is a simplified
schematic of the crystal calibrator circuitry including
components inside the intergrated circuit.

When the Function switch is placed in the 100 kHz position,
+15 volts is coupled through switch contacts 8 and 9 to the
calibrator circuit. Transistors Q2 and Q3 are connected as an
astable multivibrator. This circuit oscillates at a frequency
determined by crystal Y601, and it can be adjusted slightly
by trimmer capacitor C606.

The base of transistors Q1, Q4, and Q5 are not connected to
the circuit, so these transistors have no effect in the circuit.
Transistors Q6 and Q7 are connected as a monostable
multivibrator which divides the 100 kHz output of Q3 to
produce a 25 kHz output. The time constant of the
multivibrator is determined by resistor R609 and capacitor
C611.

Initially transistor Q7 is conducting and transistor Q6 is cut
off. This places the collector of 06 and the anode of diode
D601 at 3.5 volts. When transistor Q3 of the multivibrator
conducts, the cathode voltage of D601 drops and the diode
conducts. This lowers the collector voltage on transistor Q6
and triggers the multivibrator. Diode D601 is now reverse
biased until the multivibrator returns to its initial state.

When the Function switch is not in the 25 kHz position,
transistor Q8 conducts because of the base current through

resistor R611. This clamps the collectors of Q7 and Q8 to
ground and prevents the multivibrator from operating.

When the Function switch is in the 26 kHz position, the
base of transistor Q8 is grounded, which brings it out of
saturation. ‘This permits normal operation of the
multivibrator. The outputs of the astable and monostable
multivibrators are amplified and added together in
transistors Q601 and Q602. Figure 36 illustrates waveforms
at four different points in the calibrator circuit when the
Function switch is in the 25 kHz position.

BFO AND BFO AMPLIFIER

The BFO (beat frequency oscillator) is a crystal controlled
oscillator composed of transistor Q605 and its associated
circuitry. Crystals Y602, Y603, and Y604 are selected by
mode switch wafer MS-5F to provide different frequencies.

The BFO signal from BFO transistor Q605 is coupled
through resistor R629 to the base of transistor Q606. The
signal from the emitter of Q606 is coupled through resistor
R631 and capacitor €625 to the BFO to Detector jack.
From here the signal will be coupled to the product
detector.

The BFO signal is also coupled through capacitor C626 to
transistor Q607 where the signal is amplified. The amplified
signal from the collector of Q607 is coupled through
capacitor C628 to the BFO Out jack. Coil L6071 and
capacitor C627 provide tuning for the BFO signal.
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When the Mode switch is in the AM position, the collector
of Q605 is grounded through Mode switch MS-5E. When the
Mode switch is in the RTTY position, the output of Q607 is
grounded through capacitor C629 and switch wafer MS-6F,

POWER SUPPLY

AC power is supplied through the circuit breaker and switch
S701 to the primary of transformer T701. Transformer
T701 has dual primary windings to permit operation from
either 120 or 240 volts ac. The ac current from the
secondary of transformer T701 is coupled to the full-wave
rectifier.

Diodes D604 and D605 form the negative rectifier. From
here negative dc power is supplied through resistors R612
and R613 to the Receiver. The negative dc supply is filtered
by capacitors C616 and C612 and regulated by zener diode
ZD601.

.

2mS ~o»

Diodes D602 and D603 form the positive voltage rectifier.
From here positive dc is coupled through resistor R614 and
the 1/2-ampere fuse to transistor Q603. The output power
from Q603 is coupled through resistor R616 and control
R617 to the base of transistor Q604. When the output
power attempts to rise, the base voltage of Q604 increases.
This causes Q604 to conduct heavier and decrease the
current at the base of transistor Q603. This decrease in base
current causes Q603 to appear as a high resistance in series
with the output power. The reverse action takes place if the
output voltage attempts to decrease.

RTTY CIRCUIT

When transceiving in the RTTY (radio teletype) mode, the
LMO (linear master oscillator) frequency is shifted by
‘changing the bias on a variable capacitance diode inside the
LMO. The amount of shift is controlled by the RTTY shift
circuit. When the transmitter is not keyed, the “wide” and
“narrow’” control lines are grounded. When the ““wide” shift
line is open, transistor Q303 conducts and causes the voltage
at the FSK (frequency shift keying) terminal on the LMO to
decrease. The amount of this decrease is adjusted by control
R317.

The value of capacitor C302 is chosen to provide rise and
fall times in the FSK voltages as shown in Figure 37.

The narrow switch transistor Q302, operates in a manner
similar to Q303. CW switch Q301 is normally off, and the
CW line is normally open. When an external key closes the
CW line to ground, a narrow shift occurs. The amount.of
shift is controlled by control R308. Zener diode ZD301
regulates the voltage supplied to transistors Q301, Q302,
and Q303.
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Figure 37
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BASING DIAGRAMS

HEATH MAY BE BASE DIAGRAM
COMPONENT PART NUMBER REPLACED WITH (BOTTOM VIEW)
DRAIN
Q101,Q203, 417-240 RCA 40673 OA/<CO GATE 2
Q204, Q501
o«)——*GATE 1
SOURCE
< EMITTER
Q102 417-105 FAIRCHILD BASE
SE-5023 ::/]:COLLECTOR
SHIELD
) \‘ EMITTER
Q201,Q202, 417-171 FATRCHILD BASE
Q502, Q503 2N3694 2
COLLECTOR
Q301,Q302, 417-118 G.E. OR T. 1.
Q303, Q504, 2N3393
Q505,Q506,
Q507,Q508
BASE
COLLECTOR
Q604 417-91 G.E. ORT. 1. EMITTER
Q606 2N5232A
Q607
Q601,Q602, 417-85 G.E.
G605 E844
o] EMITTER
Q509 417-100 RCA 2N3053 ; BASE
[¢] COLLECTOR
. EMITTER
Q603 417-175 RCA OR T.I. l COLLECTOR
2N5294 Uj
\ BASE
METAL SIDE
Q511 417-145 MOT. T -
WIEL371 ” EMITTER
(e MOTORCGLA MATCHED PAIR B’:COLLECTOR
MOT. | BASE
Q512 417-144 MJIE-512 TDF
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REPLACEMENT PARTS
PRICE LIST

To order parts, use the Parts Order Form furnished with this
kit. If a Parts Order Form is not available, refer to
Replacement Parts in the Kit Builders Guide.

ANTENNA, RF AMPLIFIER, HETERODYNE
OSCILLATOR, AND CRYSTAL SWITCH-BOARDS

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
RESISTORS Ceramic
21-33 .10 3.3 pF
1-1 .10 47 Q1 21-78 .10 5 pF
1-42 10 270 Q2 21-143 .20 .05 uF
1-9 .10 1000 2 .
1-18 .10 5600 Phenolic
1-20 .10 10 k2 28-1 10 2.2 pF (red-red-white)
121 .10 15 k2
1-22 10 22 k2 RF CHOKES-DIODE-TRANSISTORS
1-60 .10 68 k&2
1-26 10 100 kQ 45-38 .20 Choke
4543 .25 Choke
56-56 .20 1N4149 diode
417-1056 1.20 SEBQ23 transistor
CAPACITORS 417-240 2.40 40673 transistor
Mica COILS
20-99 .15 22 pF
20-77 .15 24 pF 40-484 .15 36 uH fixed inductor
20-100 .15 30 pF 40-546 .60 Tuned trap
20-160 .15 33 pF 40-969 .90 Antenna
20-101 .15 47 pF 40-970 1.15 Antenna
20-110 .15 75 pF 40-971 .20 Antenna
20-102 .15 100 pF 40-972 .90 Antenna
20-114 .20 270 pF 40-973 .90 Antenna
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PART PRICE DESCRIPTION
No. Each

Coils (cont'd.)

40-975 .85 RF

40-976 .85 RF

40-977 .85 RF

40-978 .85 Oscillator

40-974 1.20 RF

40979 1.20 Oscillator

40-980 1.20 Oscillator

40-981 1.20 Oscillator

40-982 1.20 Oscillator

CRYSTALS

404-207 4.30 12.395 MHz

404-208 4.30 15.895 MHz

404-209 4.65 22.895 MHz

404-210 4.65 29.895 MHz

404-211 4.65 36.895 MHz

404-212 4.65 37.395 MHz

404-213 4.65 37.895 MHz

404-214 4.65 38.395 MHz

404-279 4.35 23.895 MHz

O )

PART PRICE DESCRIPTION
No. Each
CONNECTORS
432-77 .10 Switch-board connector
432-120 .10 Pin socket
432-121 .10 Connector pin
434-186 10 Board phono socket
438-4 .10 Phono plug

MISCELLANEOUS

63-5665 .60
63-568 2.50
340-8 05/t
344-16 05/t
344-56 05/#t
343-12 10/t
331-6 .15

Switch wafer
Switch wafer

Bare wire

Large red wire
Blue wire

Small coaxial cable
Solder

ITEMS FROM PACK #6

85-345-1 1.05
85-346-1 1.05
85-347-1 1.05
85-348-1 1.05

2.00

Antenna Switch-board

RF amplifier Switch-board
Heterodyne oscillator Switch-board
Crystal Switch-board

Manual (See front cover for

part number.)
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MIXER AND RTTY CIRCUIT BOARDS

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each

RESISTORS Mylar
27-73 .15 047 uF

1-1 .10 47 Q

1-3 .10 100 Q2 DIODES

1-45 .10 220 Q2

1-42 .10 270 Q 56-56 .20 1N4149 diode

1-7 .10 680 Q2 56-67 1.10 Zener diode

19 .10 1000 2

1-11 10 1500 Q TRANSISTORS

1-44 .10 2200 Q)

1-16 .10 4700 Q 417-118 40 2N3393

1-73 .10 8200 Q) 417-171 .75 2N3694

1-20 .10 10 k&2 417-240 240 40673

1-21 .10 15 kQ

1-25 .10 47 kQ MISCELLANEQUS

147 .10 56 kQ2

1-27 .10 150 kS2 10-242 .65 3000 £ linear control {3 k)
10-201 .40 10 k&2 linear control
40-666 .80 Coil

CAPACITORS 4543 .25 RF choke
52-126 16.00 LC filter

Mica 205-87 .10 RF shield

20-52 .35 7.5 pF 206-244 40 Coil shield

20-160 .15 33 pF 259-20 .05 Solder pin

20-113 .30 470 pF 432-121 .10 Connector pin

20-122 .30 1000 uF 434-186 .10 Board phono socket
438-4 10 Phono plug

Ceramic 344-15 .05/ft  Large black wire

21-3 .10 10 pF

21-46 10 .005 uF ITEMS FROM PACK #6

21-143 .20 .05 uF
85-351-2 1.20 Mixer circuit board
85-352-2 1.05 RTTY circuit board




IF/AUDIO CIRCUIT BOARD

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
RESISTORS COIL-TRANSFORMERS-DIODES
1/2-Watt 40-581 .15 620 uH fixed inductor
1-129 .10 4.7 82 52-125 .95 3.395 MHz IF transformer
1-3 .10 100 Q2 56-26-1 .30 1N191 diode
1137 10 200 ,5% 56-56 .20 1N4149 diode
142 10 2708 56-33 .bb 1N3754 diode
14 .10 330Q 56-61 .55 Stabistor diode
1-6 .10 470 Q2
19 .10 1000 =
1-11 -10 1500 & TRANSISTORS
1-122 10 3300 &2, 5%
1-16 10 4700 Q 417-100 1.50 2N3053
118 10 5600 £ 417-118 .40 2N3393
173 10 8200 Q2 417-171 .75 2N3694
1-20 10 10 k€2 417-240 2.40 40673
1-21 10 15 k&2 117-9 5.00 Transistor package
1-24 .10 33 k2 Consisting of:
147 10 56 k€2 417-144 MJEB21
1-102 10 82 kQ 417-145 MJE371
1-36 10 1.5 M2 254-22 Torque washer
140 .10 10 MQ
Other Resistors HEAT SINKS-HARDWARE
1-18-1 .10 150 £, T-watt
36-2 .25 .51 Q2 5%, 2-watt 215-19 10 Clamp heat sink
1-20-2 .15 100 £, 2-watt 215-31 30 TO-5 heat sink
215-39 .20 Audio heat sink
CONTROLS 250-273 .05 440 x 3/8" screw
10-204 35 2000 £ (2 k) ;gg?gtj :gg :jg );Jt/ serew
10-295 45 750 © 254-9 .05 #4 lockwasher
CAPACITORS
Ceramic MISCELLANEOQUS
21-78 10 5pF
21-25 10 1300 pF 63-566 .60 Switch wafer {yellow dot)
21-143 .90 05 /.tF 75-102 10 insulator
352-13 15 Silicone grease
Electrolytic 432-124 .1Q Circuit board connector
25-123 40 2 uF 434-186 .1Q Board phono socket
25.125 40 5 uF 4384 .10 Phono plug
25-116 50 50 uF 490-5 .10 Nut starter
25-146 45 100 uF
25-199 .60 500 uF
ITEMS FROM PACK #6
Other Capacitors
20-114 .20 270 pF mica 204-1046 .25 Support rail
27-47 .20 .1 uF Mylar 86-3563-3 2.35 |F/audio circuit board
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POWER SUPPLY/BFO CIRCUIT BOARD
PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
RESISTORS RF CHOKE-DIODES-INTEGRATED CIRCUIT
1/2-Watt 4539 .20 RF choke
1-54 .05 15 Q, 5% 56-56 .20 1N4149 diode
1-1 .05 47 57-27 .50 1N2071 diode
1-3 .05 100 Q 56-67 1.10 Zener diode
1-66 10 150 Q 443-8 2.25 MC724P integrated circuit
145 .05 220 Q2
1-6 .05 470 Q
1-79 .10 820 2, 5% TRANSISTORS
1-9 .05 1000 Q
144 .05 2200 Q 417-91 .85 2N5232A
1-14 .05 3300 ) 417-85 .70 Eg844
1-16 .05 4700 417-175 1.45 2N5294
1-20 .05 10 k2
1-21 .05 15 kQ2
1-58 .10 22 k2, 5%
1-25 .05 47 kQ CRYSTALS
1-26 08 100 k2 404-43 5.00 100 kHz
Other Resistors 404-280 5.00 3392.110 kHz
3-17-5 .20 50 £2,5-watt resistor 404-205 5.00 3393.6 kHz
10-294 .35 2000  linear control (2 k§2) 404-206 5.00 3396.4 kHz
CAPACITORS HARDWARE
Mica
20-118 15 15 pF 250-285 .05 4-40 x 1/4" screw
20-99 .15 22 pF 252-15 .05 4-40 nut
20-109 .15 62 pF 254-9 .05 #4 lockwasher
20-139 .25 330 pF 250-89 .05 6-32 x 3/8" screw
20-107 40 680 pF 252-3 .05 6-32 nut
254-1 .05 #6 lockwasher
Ceramic 2563-2 .05 #86 fiber shoulder washer
21-157 .10 5 pF
21-51 .10 20 pF
21-163 05 001 uF MISCELLANEOUS
21-143 .20 .05 uF
63-567 .70 Switch wafer
Electrolytic 75-102 .10 Insulator
25-123 A0 2 uF 21540 .25 Heat sink
25-54 20 10 uF 260-56 .15 Fuse clip
25.199 60 500 uF 421-13 .15 1/2-ampere fuse
25-192 1.25 2000 uF 434-186 .10 Board phono socket
432-124 .10 Circuit board connector
Other Capacitors
27-47 .20 .1 uF Mylar
28-1 .10 2.2 pF phenolic ITEMS FROM PACK #6
(red-red-white)
31-57 70 2.7 - 20 pF ceramic trimmer 204-1046 .25 Support rail

294 10 1800 pF polystyrene 85-354-3 2.45 Power supply/BFO board
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PLUG BOARD AND EXTENDER ACCESSORIES

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
432-98 45 Switch-board plug ITEMS FROM PACK #6
432-77 10 Switch-board connector
432-124 .10 Circuit board connector 85-349-1 1.05 Plug board
255-108 .15 Extender block 85-355 .95 Small extender board
262-24 .10 Extender pin 85-3b6 2.15 Large extender board
43442 .10 Chassis phono socket
438-4 .10 Phono plug
CHASSIS
PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
RESISTORS SWITCHES
1/2 Watt 63-563 1.35 4-pos§t!on
1-1 10 479 63-564 1.65 3-position
’ 63-569 2.65 5-position
12 10 esa 63572 100 3-position
1-42 .10 270Q
1-9 .10 1000 &2
5 Watt
3-17-6 .20 50
DIODE-CONTROLS
CONNECTORS
56-56 20 1N4149 diode )
10-34 60 600 2 control 432-27 40 Line cord adapter
9-14 1.60 500 S control with SPST switch 45270 30 AC power socket
19-95 105 10 k2 AUD (audio) control 432120 10 Pin socket
with SPST switch 432-125 45 Circuit board plug
434-2 .10 Accessory socket
434-42 10 Chassis phono socket
CAPACITORS-TRAP 434-88 .15 Lamp socket (short bracket)
434-90 .15 Lamp socket (long bracket)
28-3 .10 .56 pF phenolic capacitor 436-20 .45 Phone jack
21-72 .10 .005 uF ceramic capacitor 438-4 .10 Phono plug
{1.4 kV line bypass) 438-25 .60 LMO load plug
26-74 3.40 24-194 pF variable capacitor 438-6 .40 Accessory plug
40-546 .60 Tuned trap 440-1 .20 Accessory plug cap
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each

GROMMETS-TERMINAL STRIPS

73-3 .10 1/2" grommet

73-2 .10 3/4" grommet

431-10 10 3-fug terminal strip

431-11 .10 5-lug terminal strip
HARDWARE

#3 Hardware

250-251 .05 3-48 x 3/8" fiat head screw
252-1 .05 3-48 nut

254-7 .05 #3 lockwasher

#4 Hardware

250-156 .05 4-40 x 1/8" setscrew
250-285 .05 4-40 x 1/4" screw

252-15 .05 4-40 nut

254-9 .05 #4 lockwasher

#6 Hardware

250-40 .05 6-32 x 1-1/2" screw
250-56 .05 6-32 x 1/4" screw

250-89 .05 6-32 x 3/8"" screw

250-218 .05 6-32 x 3/8" phillips screw
250-364 .05 6-32 x 7/8" screw

250-327 .05 6-32 x 1/4"" flat head screw
250-170 .05 #6 x 1/4" sheet metal screw
252-3 .05 6-32 nut

252-85 .05 6-32 speednut

253-60 .05 #6 flat washer

254-1 .05 #6 lockwasher

255-23 .05 6-32 x 15/32" tapped spacer
259-1 .05 #6 large solder lug

259-6 .05 #6 small solder lug

#8 Hardware

250-137 .05 8-32 x 3/8'* screw

250-87 .05 8-32 x 3/16" screw

250-93 .05 8-32 x 1/4" setscrew

254-2 .05 #8 lockwasher

2524 .05 8-32 nut

Control Hardware

253-36 .05 Control spring washer
252-7 .05 Control nut

253-10 .05 Control flat washer

254-5 .05 Control lockwasher

259-10 .05 Control solder lug

SHEET METAL PARTS

90-415 12.30 Cabinet

200-656 5.30 Front chassis

200-557 2.00 Rear chassis

203-657-2 2.45 Front panel

203-656 1.60 Rear panel

100-927 2.35 Right side panel

203-735 1.40 Left side panel

100-928 1.80 Left subpanel

206-460 .80 IF shield

206-461 .50 RF shield

205-692 .30 3-position connector plate

205-693 .30 2-position connector plate

100-929 .40 Rear panel bracket

100-930 1.70 RTTY bracket

206-5604 .25 Switch bracket

204-557 .10 Capacitor bracket

204-363 .10 Angle bracket

DIAL PARTS

44640 1.20 Escutcheon

100450 6.00 Dial drive assembly
Consisting of:

204-553 .60 Dial-mounting bracket

100443 1.00 Dial pointer assembly

464-30-1 .20 Plastic dial window

100-447 .50 Dial pointer drive arm

250-63 .05 3-48 x 1/8" screw

266-74 .10 Nylon spiral follower

100-445 .20 Zero set drive pulley (small}

100449 2.50 Circular dial

100444 .75 Dial drive pulley (large)

45542 .95 Drive shaft bushing assembly

MISCELLANECUS MECHANICAL

206-86 .10 Pilot lamp shield

255-59 .10 Foot spacer

261-9 .05 Foot

266-159 40 5-position switch detent
266-160 40 9-position switch detent
39165 .20 SB-303 nameplate
453-90 10 1-7/8"" shaft

453-193 .30 10-3/4" shaft



PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each

Miscellaneous Mechanical (cont'd.) WIRE

453-194 .90 7-1/2" shaft

453-195 .95 11-3/8" shaft 89-30 1.25 Line cord

455-6 .10 Bushing 134-212 4.50 Wire harness

455-15 .10 Shaft collar 343-5 .10/t RG-62/U coaxial cable

456-7 .25 Coupling 343-12 10/ft . RG-174/U coaxial cable

462-175 .15 Zero set knob 344-51 .06/ft  Brown wire

462-191 .70 Small knob 344-52 .05/ft  Red wire

462-193 1.05 Large knob 344-53 .05/ft  Orange wire
344-54 .06/ft  Yellow wire

MISCELLANEQUS ELECTRICAL

110-48 94.00 LMO (linear master oscillator}” TOOLS

54-242 5.00 Power transformer .

404283 3550  SSB crystal filter 490-1 10 Large alignment tool
490-109 .10 Small alignment tool

407-99 9.85  Meter 490-85 10 Long allen wrench

65-29 2.50 Circuit breaker ) g

412-20 15 #47 pilot lamp 490-23 10 Sma}l allen wrench
490-19 40 1/4" open-end wrench

* The LMOQ is available at half-price plus postage on an
exchange basis; the defective unit must be returned after
replacement is received. LMO returned must be in repairable
condition.
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