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INTRODUCTION

The Heathkit Model HW-9 Deluxe QRP CW Trans-
ceiver is a compact 80-through 10-meter HF trans-
ceiver designed with the avid low-power CW
operator in mind. It covers the lower 250 kHz of
the 80, 40, 20, and 15-meter amateur bands. When
you install the Model HWA-9 Accessory Band Pack,
the Transceiver also covers the 30, 17, and 12-meter
WARC bands and the lower 250 kHz of the 10-meter
band. Broadband circuits eliminate the need to tune
circuits within a band. Just turn the Band switch
and select the desired frequency.

The design of the wide-band front-end stages elimi-
nates the need for the customary RF amplifier in
the receiver section. This results in a receiver that
can properly handle incoming signals with a wide
dynamic range. Also, only one frequency conversion
is used in the main signal path of the receiver sec-
tion. This is done to reduce spurious responses (bir-
dies) and to maintain high image rejection.

Power for this Transceiver can be furnished by a
power supply, such as the Heathkit Model PSA-9
Power Supply, or directly from any regulated 12.6
VDC source that can supply at least 1 ampere.

To align this Transceiver, you should have a VTVM
(vacuum-tube voltmeter) or VOM (volt-ohmmeter),
a frequency counter capable of measuring frequen-
cies accurately up to at least 10 MHz, and a 50-ohm
resistive dummy load.

The following features are also included in your
Transceiver:

L] Solid-state transmit/receive switching
that permits full break-in operation.

] Continuously variable RF power output.
° Receiver incremental tuning (RIT).
] An audio-active filter with selectable

wide or narrow selectivity.

] A front panel meter that indicates signal
strength in receive and relative power in
transmit.

This Transceiver is a handy addition to any ham
shack for avid QRP operators, newcomers, or old
timers alike.
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UNPACKING

DO NOT UNPACK ANY PART OF YOUR KIT
UNTIL A STEP DIRECTS YOU TO DO SO.

Locate the “Pack Index Sheet” that is packed inside
the main shipping carton for your Transceiver. Note
that the shipping carton is divided into three smaller
sections. These sections make up Packs 1 and 2 and
the Final Pack, and may be made up of several bags,
envelopes, small boxes, and loose parts. Do not un-
pack any of these parts until a step specifically di-
rects you to do so.

When you check parts against a “Parts List,” return
any part or group of parts packaged in a bag or other
container, with a part number on it, to its container
after you identify it. Leave these parts there until
you actually use them in a step. This will help pre-
vent you from mixing up the parts, and help you
identify the parts when you need them.

Some parts, however, are in a bag or envelope that
is not marked with an actual part number, but with
a packaging number that begins with the number
“173-."” These numbers are used for packaging pur-
poses only and do not appear in the Manual “Parts
Lists.” Open each bag or envelope that is marked
with only a “173-" packaging number to identify the
parts it contains.

NOTE: Never use a “173-" packaging number if you
must order a replacement part. Use only the part
numbers listed in the Manual Parts List for this pur-
pose.

Save all of the packaging material until you account
for all of the parts.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

]

]

: TOOLS

]

[

i

: DESOLDERING

: BULB"

]

i

1 DESOLDERING

: NUT STARTER gg g BRAID"

] (May Be Supplied

' With Kit)

l----------ﬂ ------ D S S .
ASSEMBLY

1.  Follow the instructions carefully. Read the en-

PLERs  -ONG-NOSE  DIAGONAL WIRE
PLIERS CUTTERS  STRIPPERS

tire step before you perform each operation.

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

1/8" & 1/4"-BLADE
SCREWDRIVERS

PHILLIPS 1/4"
SCREWDRIVER WRENCH

050" & 1/16"
ALLEN WRENCHES

PENCIL
SOLDERING IRON
(22to 25 WATTS)

Most kits use a separate "“Illustration Booklet”
that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.
Keep the “Illustration Booklet” with the As-
sembly Manual. The illustrations in it are ar-
ranged in Pictorial number sequence.

Position all parts as shown in the Pictorials.

Solder a part or a group of parts only when
you are instructed to do so.
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6.  Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when vou want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful if
a part has to be replaced, appear:

— In the Parts List,

— At the beginning of each step where a com-
ponent is installed,

— In some illustrations,
— In the Schematic,
— In the section at the rear of the Manual.
7.  When you are instructed to cut something to

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

SAFETY WARNING: Avoid eye injury when
you cut off excessive lead lengths. Hold the
leads so they cannot fly toward your eves.

SOLDERING

Soldering is one of the most important operations
vou will perform while assembling vour kit. A good
solder connection will form an electrical connection
between two parts, such as a component lead and
a circuit board foil. A bad solder connection could
prevent an otherwise well-assembled kit from
operating properly.

It 1s easy to make a good solder connection if you
follow a few simple rules:

1.  Use the right type of soldering iron. A 22 to
25-watt pencil soldering iron with a 1/8” or
3/16" chisel or pyramid tip works best.

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

NOTE: Always use rosin core, radio-type solder
(60:40 tin-lead content) for all of the soldering in
this kit. This is the type we have supplied with the
parts. The Warranty will be void and we will not
service any kit in which acid core solder or paste
has been used.
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PARTS

Resistors are identified in Parts Lists and steps by
their resistance value in ) (ohms), kQ (kilohms). or

————

&
1/4-WATT

—— O R ——(———

OR

M (megohms). Thevare usually identified by a color 12-WATT

code and four or five color bands, where each color

represents a number. These colors (except for the last m:'=
band, which indicates a resistor's ‘tolerance’’) will be 1-WATT 2-WATT

given in the steps in their proper order. Therefore. the Munipher .

following color code is given for information only BANOE: ' 3 @ i

NOTE: Occasionally, a “precision” or “power’ resis-
tor may have the value stamped on it.

S-BAND HESlsrons—;m:
(=1%) :

* Nole Wide

3 Space
4-BAND RESISTORS=— —
:'10%)
- 52, BANDS 1 2\ ™
5 @ T Tolerance
Band 1 Band 2 Band 3 0! used)
151 D-(g” 2na ‘:”g“ Ira ,'_J:g.| Mulllpller F;EOT;?;ance
nce
Color Digit Color Dugnt Color Digit Color Multiplhier Color Tolerance
Black Black o Black 0 Black 1 Silver 10%
Brown 1 Brown 1 Brown 1 Brown 10 Gold 5%
Rea 2 Red 2 Red 2 Red 100 Red 2°
Orange 3 Orange 3 Orange 3 Orange 1 000 Brown 19
Yellow 4 Yellow 4 Yellow o Yellow 10.000 Green 5%
Green 5 Green 5 Green 5 Green 100,000 Blue 257
Blue 5 Blue 6 Blue 6 Blue 1 000 000 | Violet re
Violet 7 Violet 7 Violet 7 Silver )01 Grav 35
Gray 8 Gray 8 Gray 8 Gola
White 9 White 9 White 9
B

Capacitors will be called out by their capacitance = EXAMPLES:
value in uF (microfarads) or pF (picofarads) and type:
ceramic. Mylar®, electrolytic, etc Some capacitors 151K = 15 x 10 = 150 pF
may have their value printed in the following man- 759 = 75 x0.1 = 7.5 pF

ner:

First digit of

capacitor's value: 1 151K

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

Second digit of MULTIPLIER TOLERANCE OF CAPACITOR
capacitor's value: 5 ' FORTHE | MULTIPLY [ 10pFOR |  crren OVER
Multiplier: Multiply the NUMBER BY LESS ) 10 pF
first & second digits by 0 1 =0.1 pF 8
the proper value from the 1 10 =0.25 pF c
Multiplier Chart. 2 100 =0.5 pF D
To find the tolerance of : oo =L0pf 2 s
the capacitor, look up L 20 - =i
this letter in the Tolerance 2 il - —
columns. = it
B 0.01 K 10%
g 01 M 20%

‘DuPont Registered Trademark
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SPECIAL ASSEMBLY NOTES

NOTE: The following suggestions will not necessar-
ily improve the operation of your kit. They will,
however, help you troubleshoot it (if it ever becomes
necessary), and help you perform the “Circuit Board
Checkout” steps at the end of the assembly sections
of this Manual. And you will have a more profes-
sionally-built kit when vou finish.

1 When you install resistors, always position
each resistor so you can read the bands on the
resistor in the same direction as you can read
the printing on the circuit board (see Figure 1).
For resistors that have the value printed on
them instead of color bands, install these resis-
tors so the values are facing away from the cir-
cuit board and read in the same direction as the
printing on the circuit board.

BANDS VALUE
‘ﬂ‘b] OR

Figure 1

2 When you install ceramic, Mylar, or mica
capacitors, always position each capacitor so
you can read the value on the capacitor in the
same direction as vou can read the printing on
the circuit board (see Figure 2).

MR

CERAMIC MYLAR MICA

Figure 2

When you install electrolytic or other tubular
capacitors, always position each capacitor so
the value is facing away from the circuit board
(see Figure 3). Be sure to observe the correct
polarity when you install electrolytic
capacitors (as you will be directed in the
steps). Other, non-polarized, capacitors
should be installed so you can read the values
in the same direction as the printing on the cir-
cuit board.

VALUE

Figure 3

Install diodes so the type numbers or part num-
bers are facing away from the circuit board. Be
sure to match the band on one end of each
diode with the band mark on the circuit board.



Page$

Heathkit

OSCILLATOR CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #1. Then check each
part against the following list. Do not remove com-
ponents that are supplied on a tape from the tape
until you use them in a step. Return any part that
is packed in an individual envelope, with the part
number on it, back to the envelope after you identify
it until that part is called for in a step. Do not throw
away any packing material until all of the parts are
accounted for.

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

TAPED COMPONENTS

NOTE: These parts are taped on a strip which was checked
before shipment. Since these parts are taped in the order
of assembly, you may not wish to check them against the

following list.

HEATH QTY. DESCRIPTION CIRCUIT
Part No. - Comp. No.
RESISTORS

NOTE: The following resistors are rated at 1/4-watt and have
a tolerance of 5%. A 5% tolerance is indicated by a fourth
color band of gold.

6-470-12 3 47 () (yel-viol-blk) R128, R129,
R142
R104, R138,
R147, R153,
R174
R123, R124,

R143

6-101-12 5 100 {1 (brn-blk-brn)

6-221-12 3 220 Q (red-red-bm)

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
Resistors (Cont’d)
6-271-12 5 270 (1 (red-viol-brn) R155, R159,
R161, R164,
R165
6-331-12 2 330 Q2 (org-org-brn) R135, R148
6-471-12 1 470 {2 (yel-viol-brn) R156
6-681-12 2 680} (blu-gry-bm) R145, R151
6-152-12 2 1500 {1 (brn-grn-red) R158, R163
6-222-12 5 2200 () (red-red-red) R107, R109,
R113, R117,
R166
6-332-12 2 3300 () (org-org-red) R157, R162
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HEATH QTY. DESCRIPTION CIRCUIT HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. PatNo. Comp. No.
Resistors (Cont'd) CAPACITORS
6-392-12 2 3900 (] (org-wht-red) R137, R139 21-761 32 .01 uF (103) glass ceramic €102, C107,
6-682-12 2 6800 (1 (blu-gry-red) R168, R169 C112,C121,
6-822-12 1 8200 (1 (gry-red-red) R105 C129, C139,
6-103-12 3 10k{l (brn-blk-org) R118, R132, C141,C143,
R133 C145,C151,
6-123-12 3 12k}l (brn-red-org) R108, R110, C153, C157,
R114 C162,C174,
6-223-12 5 22k} (red-red-org) R102, R103, C176,C178,
R141, R171, C181,C189,
R172 C191,C192,
6-333-12 1 33k (org-org-org) R127 €193, C195,
6-473-12 1 47 k1) (yel-viol-org) R154 C197, C203,
6-104-12 3 100k} (brn-blk-yel) R126, R144, C209, C212,
R152 C214,C216,
6-224-12 1 220 kf} (red-red-yel) R136 C217,C218,
6-334-12 1 330k (org-org-yel) R134 C219, C226
6-155-12 1 1.5M( (bm-grn-gm) R146 21-762 1 .1uF(104)glassceramic = C177
DIODES
56-24 1 1N458 D119
56-26 2 1N191 (brn-wht-brn) D138, D139
56-56 2  1N4149 D141, D142
56-648 17 BA-244 (red-yel-yel) D101, D102,
D103, D104,
D107, D108,
D112, D113,
D121, D122,
D123, D124,
D127, D128,
D132, D133,
D143
57-65 1 1N4002 D118




KEY HEATH
No. PartNo.

CAPACITORS

Heathkit

Mica

A1
Al
Al
A1
Al
Al
A1
Al
A1

20-97

20-110
20-119
20-102
20-124
20-178
20-105
20-108
20-115

Ceramic

BB RRBRRVABRRE RRR RRR R RR

21-33
21-168

21-78

21-169
21-115
21-3

21-60
21-84
21-7

21-147
21-190
21-54
21-75
21-22
21-17
21-722
21-56
21-13
21-191

21171
21-140

QTy.

R~ = f) = = N =N

G — —4 — — = o B

R m
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NON-TAPED PARTS

The following parts are not taped on strips. The key numbers
correspond to the numbers on the “Oscillator Circuit Board
Parts Pictorial” (lllustration Booklet, Page 1).

DESCRIPTION

50 pF
75 pF
90 pF
100 pF
115pF
160 pF
180 pF
200 pF
300 pF

3.3pF
4.7 pF

5pF

6 pF
9 pF
10 pF

18 pF
24 pF
33pF

47 pF

50 pF

75 pF

100 pF (100K)
220 pF

270 pF

330 pF

470 pF

500 pF

510 pF

680 pF
.001 1F (1000 pF)

CIRCUIT

Comp. No.

C207, C208
C205
C127,C128
Ca06
C149
C118,C118
Cin
Cc109
C105, C106

C126

C117,C179,

C188,C194

C187,C171,

C173
C108,C169
C104

C168,C172,

C202, C211
C186
C161

C101,C184,

c213
C156,C175
c182
ca22s5
ci152
ca21
ca22
cao1
C196
c198

C183, C185,

c187
C199, C223
C103,C215

KEY HEATH QTy.
No. Part No.
INDUCTORS

B1  40-1785 4
B2 40-2076 5]
B2 40-2075 3
B2 40-2070 1
B3  40-2111 1
B4 45-73 1
B5 45-825 2
BS 45-621 4
TRANSISTORS

DESCRIPTION

14 pH coil (violet)

.3 uH coil

.44 H coil

3 pH coil

5.5 pH coil

2.2 pH choke (red-red-gold)
4.7 pH choke (yel-viol-golid)
100 p.H choke (bm-blk-brn)

CIRCUIT
Comp. No.

L107,L108,
L112,L113
L101,L102,
L124, L125,
L127,L129
L103, L104,
L137
L135
L118
L133
L122,L123
L119,L121,
L134,L136

NOTE: Transistors may be marked for identification in any
of the following four ways:

1. Part number.

2. Type number.

3. Part number and type number.

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

listed.

C1 417-234 1 2N3638A Q106

C1 417293 4 2N5770 Q101, Q108,
Q109, Q111

C2 417-863 1 MFE131 Q107

C1 417-169 3 MPF105 Q102, Q105,
Q12

C1 417-801 5 MPSA20 Q103, Q104,
Q113,Q114,
Q115

CRYSTALS

D1 404-639 1  8.8314MHz Y109

D1 404-664 1 18.330MHz Y101

D1 404-665 1 21.830 MHz Y102

D1 404-667 1 28.830 MHz Y104

D1 404-669 1 35.830 MHz Y106



Page 12

Heathkit

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No. No. PartNo. Comp. No.
CONNECTORS MISCELLANEOUS
E1  432-121 3 PCBpin F1 10-918 1 500 (1 control R173
E2  432-134 5 Wire socket F1 10-941 1 100 k{1 control R131
E3  432-969 1 5-pinplug 85-2801-1 1 Oscillator circuit board
F2  206-14863 1 Oscillator shield
F3  475-10 10 Ferrite bead
WIRE—CABLE F4 1 Blue and white label”
597-260 1 Parts Order Form*
340-1 3" Large bare wire 1 Taped Component Chart
340-8 18" Small bare wire 1 Assembly Manual (see Page
343-12 10’ 6" Shielded cable 1 for the part number)
344-2 5" Black stranded wire
344-59 2'  White solid wire Solder
344-3 18" Large red stranded wire
344-163 6" Small black solid wire
344-170 7' Violet solid wire
347-55 4’  8-wire cable * These items may be packed inside the Manual.
[s] Yo V4 3, 1 [INCHES ) 2 5 4
|."(.s".,J.;.l?:a'Ti°l L e | L I . IR U M T S W P | T | 1 |
frreeyreeey T Tt | E— T T T T I T J T i
QO % 1 cwmy 2 3 a ) 7 ] 9 w0 1" 12 13 14 LY e ik
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 1-1 (Illustration Booklet, Page 2)
as you read the following notes and steps.

NOTES:

1. Many circuit board drawings, such as the one
shown in Pictorial 1-1, are divided into two
or more sections. These sections show you
which area of the circuit board you are work-
ing in for a specific series of steps.

2. Refer to the “Taped Components Chart.” Note
that it is divided into numbered sections that
match the sections on the circuit board.

3. Each series of steps has you installing parts
in a top-to-bottom, left-to-right sequence. Oc-
casionally, you may be directed to install a
component in an area out of sequence. These
components are each identified in the step
and on the Pictorial with a special callout.

4. Check off each step as you perform it. You
may also wish to place a check mark near each
component on the Pictorial as you install it.

5. In general, solder instructions are given only
at the end of a series of similar steps. You
may solder more often, if you desire.

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

() Note that the circuit board has foil on one side
and component outlines on the other. The side
with the component outlines is referred to as
the “component side.”

Position the circuit board as shown in the Pictorial
with the component side up. Always install compo-
nents on the component side of the circuit board,

and solder the leads to the foil on the other side
unless a step specifically directs you otherwise.

C176: Hold a .01 pF (103) glass ceramic
capacitor as shown and bend the leads straight

down to fit the hole spacing on the circuit
board.

PUSH DOWN
HERE

Start the leads into the holes at the capacitor's
location at the top of Section 1 of the circuit
board. This type of capacitor can be positioned
either way. NOTE: Glass ceramic capacitors
are identified on the circuit board by the fol-
lowing outlines:

COMPONENT COMPONENT

OUTLINE NUMBER OUTLINE /NUMBER

S Cooo
cooo OR G—.

HORIZONTAL VERTICAL
MOUNTING MOUNTING

Press the capacitor against the circuit board.
Then bend the leads outward slightly to hold
it in place.
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() Solder the capacitor leads to the circuit board
as follows:

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

SOLDERING
IRON

- l::\'_.\\

CIRCUIT

BOARD

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

ILDERING

S':‘L:f'ﬂ,&\ RON
NN &
-‘_-|‘\ \.\\\

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

SOLDERING 7~

SGLDER’\\ Ii-"_'i’.z//

() Cutoff the excess lead lengths close to the con-
nection. WARNING: Clip the leads so the ends
will not fly toward your eyes.

{ ) Check each connection. Compare it to the il-
lustrations on Page 15. After you have checked
the solder connections, proceed with the as-
sembly on this page. Use the same soldering
procedure for each connection.

Now start at the top of Section 1 and install the fol-
lowing components. The sequence of the steps
matches the locations of the components on the cir-
cuit board. NOTE: Make sure you installed capacitor
C176 in an earlier step.

In order to make the assembly easier, you may wish
to precut all of the parts from a section and, as you
do, prebend the leads and lay the parts on your work
surface in the order of assembly. Then you can hold
the circuit board while you install the parts in se-
quence without interruption.

NOTES:

1. In some of the following steps you will install
diodes. Whenever you install a diode, always
match the banded end of the diode with the
band mark on the circuit board. A diode will
not work properly if it is installed backwards.

2; The banded end will always be positioned to-
ward the colored tape on the “Taped Compo-
nents Chart.”

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

# F 7

A2

BANDED END

SOLID BODY
| S

-
BANDED END
4

BAND

-
GLASS coLoRED
BODY END

INSIDE
CAUTION:ALWAYS POSITION THE
BANDED END OF A DIODE AS
SHOWN ON THE CIRCUIT BOARD

BAND
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A GOOD SOLDER CONNECTION

l————-_—_-——-——_————1

I Solder Flows Outward
And Gradually Blends

With The Foil And The

Lead.

FOIL

LA
LA
i " Posttioned
, o

J4  Soldenng
{ Iron

Correctly

I
|
| —
|

| When vou heat the lead and the circuit board foil at the same
| time, the solder will flow evenly onto the lead and the foil.

The solder will make a good electrical connection between |

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

—_——-—_—_——_——————
I Solder Does Not Flow
I Onto Lead. A Hard Rosin o =
Bead Surrounds And < S
I Insulates Connaction. ROSIN ,-» | “ Soldering
S Iron

' FOIL ir,-f, i Positioned

N 4" i Incorrectly
I T AR || SRR A

When the lead is not heated sufficiently, the solder

will not flow onto the lead as shown above. To cor-
| rect, reheat the connection and. if necessary, apply a

small amount of additional solder to obtain a good
L_connecliun.

______ —_———————————

Solder Appears To

; Sold
Flow Inward And Sit On 3 rome OJI:}:nQ
Top Of Foil. ) Positioned
e Incorrectly
s
i) AL, ROSIN

EEE

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

SOLDER BRIDGES

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

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

SOLDER
BRIDGE
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( ) D139: 1IN191 diode (brn-wht-brn, #56-26).
NOTE: Diodes are identified on the circuit
board by the following outline:

BAND OUTLINE
=
( ) D138:1N191 diode (brn-wht-brn, #56-26).
() C177:.1 pF (104) glass ceramic capacitor.
() R103: 22 k) (red-red-org) resistor. NOTE: Re-

sistors are identified on the circuit board by
the following outlines:

COMPONENT

COMPONENT
OUTLINE NUMBER OUTLINE /NUMEIEFI
HORIZONTAL
]

() C102:.01 wF (103) glass ceramic cepacitor.

() R102:22 k() (red-red-org) resistor.

( ) R104:100 Q (brn-blk-brn) resistor.

( ) R141:22k(} (red-red-org) resistor.

() C178:.01 uF (103) glass ceramic capacitor.

( ) R137:3900 () (org-wht-red) resistor.

() R136:220 k(2 (red-red-yel) resistor.

() R135: 330 1 (org-org-brn) resistor. NOTE:

Mount this resistor vertically above its outline
as shown below:

PUSH

DOWN
AGAINST
l BOARD

() D119:1N458 diode (#56-24).

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

Install components in Section 2 of the circuit board
as follows:

( ) R105:8200 () (gry-red-red) resistor.

( ) R138:3900 () (org-wht-red) resistor.

() R142:47 Q) (yel-viol-blk) resistor.

() R138:100 (1 (brn-blk-brn) resistor.

() C189:.01 nF (103) glass ceramic capacitor.
() R129:47 Q) (yel-viol-blk) resistor.

() R134:330 k() (org-org-yel) resistor.

() R128:47 () (vel-viol-blk) resistor.

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

Install components in Section 3 of the circuit board
as follows:

NOTE: Be sure to position the banded end of the
diode toward the band mark on the circuit board.
If your BA-244 diodes are marked with a color code
(red-yel-yel), position the red band toward the band
mark on the circuit board.

() D101: BA-244 (red-yel-yel, #56-646) diode.
() D103: BA-244 (red-yel-vel, #56-646) diode.
NOTE: Occasionally, you will be directed to skip
certain components. These components will be in-
stalled later if you have the Model HWA-9 Accessory
Band Pack.

() SkipD105.

() D107:BA-244 (red-yel-yel, #56-646) diode.

( ) SkipD109.

() D112: BA-244 (red-yel-yel, #56-646) diode.

( ) SkipD114and D116.

() C181:.01 wF (103) glass ceramic capacitor.
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() R127:33 k{) (org-org-org) resistor.
() C197:.01 uF (103) glass ceramic capacitor.
() R126:100 k{} (brn-blk-yel) resistor.

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

Install components in Section 4 of the circuit board
as follows:

() C107:.01 pF (103) glass ceramic capacitor.

() C112: .01 wF (103) glass ceramic capacitor.
NOTE: Mount this capacitor vertically above
its outline (similar to the way vou mounted
the vertical resistors earlier).

() SkipCiise.

() C121:.01 uF (103) glass ceramic capacitor.

( ) SkipC12s.

() C129:.01 uF (103) glass ceramic capacitor.

() SkipC134andC138.

( ) R145:680 1 (blu-gry-brn) resistor.

() R143:2201 (red-red-brn) resistor.

( ) R132:10k( (brn-blk-org) resistor.

( ) C191:.01 uF (103) glass ceramic capacitor.

() R133:10kq (brn-blk-org) resistor.

() C€192:.01 uF (103) glass ceramic capacitor.

() C€193:.01 wF (103) glass ceramic capacitor.

() C195:.01 uF (103) glass ceramic capacitor.

() D118: 1N4002 (#57-65) diode.

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

Install components in Section 5 of the circuit board
as follows:

() D102:BA-244 (red-yel-vel, #56-646) diode.
() C139:.01 pF (103) glass ceramic capacitor.

() D104: BA-244 (red-yel-vel, #56-646) diode.
() C141:.01 uF (103) glass ceramic capacitor.

() SkipDi06andC142

() C143:.01 pF (103) glass ceramic capacitor.

( ) D108: BA-244 (red-yel-yel, #56-646) diode.
( ) SkipCi44andDi111.

() C€145:.01 uF (103) glass ceramic capacitor.

() D113:BA-244 (red-vel-vel. #56-646) diode.
() SkipC146,D115.C147,and D117,

() R148:3301 (org-org-brn) resistor.

() C203:.01 uwF (103) glass ceramic capacitor.

() R146:1.5 M) (brn-grn-grn) resistor.

() R147:100 Q (brn-blk-brn) resistor.

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

Install components in Section 6 of the circuit board
as follows:

() R107:2200 } (red-red-red) resistor.

() D121:BA-244 (red-vel-yel, #56-646) diode.
() R109:2200 (1 (red-red-red) resistor.

() D123:BA-244 (red-yel-yel, #56-646) diode.
( ) SkipR111and D125.

{ ) R113:2200 Q (red-red-red) resistor.
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() D127: BA-244 (red-yel-vel, #56-646) diode. Install components in Section 8 of the circuit board
as follows:

( ) SkipR115and D129. ) .
( ) C153:.01 pF (103) glass ceramic capacitor.

() R117:2200 () (red-red-red) resistor. i .
( ) C157:.01 uF (103) glass ceramic capacitor.

() D132: BA-244 (red-yel-vel, #56-646) diode. § _ _
() C162:.01 uF (103) glass ceramic capacitor.

( ) SkipR119,D134,R121,and D136. .
( ) SkipC166.

()] R144:100 k() (brn-blk-yel) resistor. _
() R172:22Kk(} (red-red-org) resistor.

() C174:.01 uF (103) glass ceramic capacitor. _ _
( ) C218:.01 pF (103) glass ceramic capacitor.

( ) C219:.01 uF (103) glass ceramic capacitor. ) )
( ) C226:.01 pwF (103) glass ceramic capacitor.

() D143: BA-244 (red-yel-vel, #56-646) diode. ) )
() R159:270 1} (red-viol-brn) resistor.

() R164:2701 (red-viol-brn) resistor )
( ) R157:3300 (2 (org-org-red) resistor.

() C216: .01 wF (103) glass ceramic capacitor. )
NOTE: Mount this capacitor vertically. () R158:1500 2 (brn-grn-red) resistor.

() Solder the leads to the foil and cut off the ex- () R161:270 (2 (red-viol-brn) resistor.

cess lead lengths. . .
( ) R156: 470 1 (yel-viol-brn) resistor. NOTE:

Install components in Section 7 of the circuit board Mount this resistor vertically.

as follows:
() Solder the leads to the foil and cut off the ex-

() C151:.01 uF (103) glass ceramic cepacitor. cess lead lengths.

( ) SkipC155,C159, and C164. Install components in Section 9 of the circuit board
as follows:

( ) R171:22k( (red-red-org) resistor.
() R108:12kQ (brn-red-org) resistor.

() R174:100 €} (brn-blk-brn) resistor.
( ) R110: 12k (brn-red-org) resistor.

( ) R166: 2200 () (red-red-red) resistor. NOTE:

Mount this resistor vertically. () SkipRi12.
( ) R162:3300 () (org-org-red) resistor. () R114:12kQ (brn-red-org) resistor.
( ) C217:.01 pwF (103) glass ceramic capacitor. () SkipR116.
( ) R163:1500 () (brn-grn-red) resistor. () R118:10k( (brn-blk-org) resistor.
( ) R165:270 () (red-viol-brn) resistor ( ) SkipR120andR122.
[ ) C214:.01 uF (103) glass ceramic capacitor. ( ) R151:680 Q2 (blu-gry-brn) resistor.

() Solder the leads to the foil and cut off the ex- ( ) R153:100 2 (brn-blk-brn) resistor.
cess lead lengths.
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[ ) R154:47 k() (vel-viol-org) resistor.
() R155:270 () (red-viol-brn] resistor.
() C212:.01 wF (103) glass ceramic capacitor.

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

Install components in Section 10 of the circuit board
as follows:

() D122:BA-244 (red-yel-yel, #56-646) diode.
() D124:BA-244 (red-yel-yel, #56-646) diode.
() R169:6800 () (blu-gry-red) resistor.

( ) SkipDi2s.

() R123:220() (red-red-brn) resistor.

() D128: BA-244 (red-yel-yel, #56-646) diode.
() SkipD131.

() R168: 6800 (1 (blu-gry-red) resistor.

() D133:BA-244 (red-yel-yel, #56-646) diode.
[ ) R124:220 ) (red-red-brn) resistor.

() SkipD135and D137.

() D141:1N4149 (#56-56) diode.

() C209:.01 uF (103) glass ceramic capacitor.

() R152: 100 k! (brn-blk-yel) resistor. NOTE:
Mount this resistor vertically.

() D142:1N4149 (#56-56) diode.

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

Refer to Pictorial 1-2 (Illustration Booklet, Page 3)
for the following steps.

Install parts in Section 1 of the circuit board as fol-
lows. NOTE: The following parts are not taped on
strips.

NOTE: When a step directs you to install a PCB pin
in a circuit board, push the shorter end of the pin
as far as possible into the circuit board hole. Then
turn the circuit board over and solder the pin to the
foil.

ﬁ/ FS;ITD%PE SOLDER
N7

II § DER
\ T

FOIL SIDE OF
CIRCUIT BOARD

( ) PCBpinatRF.
( ) PCB pinat METER.

NOTE: When a step directs you to install a wire
socket in a circuit board, push the tapered end of
the socket as far as possible into the circuit board
hole. Then turn the circuit board over and solder
the socket to the foil. Try not to fill the socket with
solder.

WIRE SOCKET
L)

TAPERED
END

17 L \'l 1,

* v
FOIL SOLDER

() Wiresocket at TP101.
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NOTE: When a step directs you to install one or
more ferrite beads, use a 1" small bare wire as shown
below.

FERRITE
= 2 F
BEAD 1" SMALL BE:S’STE )
BARE WIRE 1"SMALL
@_fﬁms WIRE
OR Lf’g . >
' 2 BEADS

() Two ferrite beads at FB-FB.

NOTE: Use the same procedure to install chokes as
you do resistors.

() L121:100 wH (brn-blk-brn, #45-627) choke.

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

Install the following parts in Section 2 of the circuit
board.

() L122: 4.7 pH (yel-viol-gold, #45-525) choke.
NQTE: Mount this choke vertically

( ) L123: 4.7 uH (vel-viol-gold, #45-525) choke.
NOTE: Mount this choke vertically

() L119:100 pH (brn-blk-brn, #45-621) choke.

NOTE: When a step calls for solid wire, cut the wire
to the indicated length. Then remove 1/4" of insula-
tion from each end.

() W105: 7/8" violet solid wire. NOTI: Wires are
indicated on the circuit board by the following
outline:

QUTLINE COMPONENT
NUMBER

\ W0oo

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

Ya£ % 3 1 (INCHMES ) 2 3

Heathkit

Install parts in Section 3 of the circuit board as fol-
lows:

( ) Ferrite bead at FB.

() Wiresocketat TP102.

( ) Two ferrite beads at FB-FB.
() PCBpinatE.

( ) Wire socket at GND.

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

( ) Install four ferrite beads in Section 4 of the
circuit board at the indicated locations. NOTE:
Be sure to skip the four locations indicated
on the Pictorial.

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

Install parts in Section 5 of the circuit board as fol-
lows:

() W101: 1" small bare wire.
() W104: 1" small bare wire.
( ) L133:2.2 uH (red-red-gold, #45-73) choke.

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

Install parts in Section 6 of the circuit board as fol-
lows:

() Wiresocket at TP103.
( ) Ferrite bead at FB.

() Solder the leads to the foil and cul off the ex-
cess lead lengths.

Install parts in Section 7 of the circuit board as fol-
lows:

() W102:1-1/4" violet solid wire.

0 r

loye8y asm | asm, Tl g, i) .
e r———t———t ]
[o -] [T FI-] 3 4 . L3 7 a
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() W106: 7/8" violet solid wire.

() W103:7/8" violet solid wire.

( ) Wiresocket at TP104.

( ) L134:100 pH (brn-blk-brn, #45-621) choke.
() L136:100 uH (brn-blk-brn, #45-621) choke.

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

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

Install capacitors in Section 1 of the circuit board
as follows:

NOTE: In some of the following steps, you will in-
stall disc-type ceramic capacitors. When you install
these ceramic capacitors, do not push the insulated
portion of the leads into the circuit board holes. This
could make it difficult to solder the leads to the foil.

INSULATION INSULATION

( ) C101:33 pF ceramic.

( ) C103:.001 uF (1000 pF) ceramic.
() C€198:500 pF ceramic.

( ) C196:470 pF ceramic.

() C194:4.7 pF ceramic.

( ) C188:4.7 pF ceramic.

( ) C186: 18 pF ceramic.

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

Install capacitors in Section 2 of the circuit board
as follows:

() C105:300 pF mica.
() C109:200 pF mica.
() SkipC114.

() C118:160 pF mica.
() SkipC123.

() C127:90 pF mica.
() SkipC132andC136.
() C199:680 pF ceramic.
( ) C201:330 pF ceramic.
() C179:4.7 pF ceramic.
() C182:50 pF ceramic.
() C184:33 pF ceramic.

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

Install capacitors in Section 3 of the circuit board
as follows.

( ) C104:9 pF ceramic.

( ) C108:6 pF ceramic.

( ) SkipCi13.

( ) C117:4.7 pF ceramic.
( ) SkipCi22.

() C126:3.3 pF ceramic.
() SkipC131andC135.

( ) C202:10 pF ceramic.
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C187: 510 pF ceramic.
C185: 510 pF ceramic.
(C183: 510 pF ceramic.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 4 of the circuit board
as follows.

(
(

)
)

C106: 300 pF mica.
C111: 180 pF mica.
Skip C115.

C119: 160 pF mica.
Skip C124,

C128: 90 pF mica.
Skip C133 and C137.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 5 of the circuit board
as follows:

(
(
(
(

)
)
)
)

C149: 115 pF mica.
Skip C154, C158, and C163.
C175: 47 pF ceramic.

Solder the leads to the foil and cul off the ex-
cess lead lengths.

Install capacitors in Section 6 of the circuit board
as follows:

(
(

)
)

C152: 100 pF (100K) ceramic.

C156: 47 pF ceramic.

C161: 24 pF ceramic.

Skip C165.

(C223: 680 pF ceramic.

C221: 220 pF ceramic.

C222: 270 pF ceramic.

C225: 75 pF ceramic.

(C215:.001 pF (1000 pF) ceramic.
C213: 33 pF ceramic.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 7 of the circuit board
as follows:

(
(

)
)

C168: 10 pF ceramic.
C167: 5 pF ceramic.
C172: 10 pF ceramic.
C171: 5 pF ceramic.
C169: 6 pF ceramic.
C173: 5 pF ceramic,
C205: 75 pF mica.
C211: 10 pF ceramic.
C206: 100 pF mica.
C207: 50 pF mica.
C208: 50 pF mica.

Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Refer to Pictorial 1-4 (lllustration Booklet, Page 5)
for the following steps.

Install parts in Section 1 of the circuit board as fol-
lows:

NOTE: When you install each of the following tran-
sistors, position it so the flat side is over the outline
of the flat on the circuit board. Then start the leads
into the corresponding holes in the circuit board.
Position the transistor 1/4” above the circuit board.
Then solder the leads to the foil and cut off any
excess lead lengths.

)
|

Fihr
() Q101:2N5770 transistor (#417-293).
() Q106: 2N3638A transistor (#417-234).
() Q105: MPF105 transistor (#417-169).
( ) Q102: MPF105 transistor (#417-169).

Install parts in Section 2 of the circuit board as fol-
lows:

Solder the leads of each part to the foil as you install
it and cut off any excess lead lengths.

() L101: .3 pH coil (#40-2076). Match the pins
on the coil with their corresponding circuit
board holes and push the coil down tight
against the circuit board. The coil will only
fit one way.

() L103:.44 pH coil (#40-2075).

( ) SkipL105.

When you install the next two coils, be sure to match
the tab on the coil with the outline of the tab on
the circuit board.

() L107:.14 puF coil (violet, #40-1785).

() SkipL109.

() L112:.14 pH coil (violet, #40-1785).

() SkipL114andL116.

() Q103: MPSAZ20 transistor (#417-801).

() Q104: MPSA20 transistor (#417-801).

Install parts in Section 3 of the circuit board as fol-

lows. Solder the leads of each part to the foil as you

install it and cut off any excess lead lengths.

() L102:.3 uH coil (#40-2076).

() L104:.44 uH coil (#40-2075).

( ) SkipL106.

() L108: .14 pH coil (violet, #40-1785). Be sure
to match the tab on the coil with the outline
of the tab on the circuit board.

() SkipL111.

() L113:.14 pH coil (violet, #40-1785).

() SkipL115andL117.
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( ) Q107: MFE131 transistor (#417-863). Match
the tab on the transistor with the outline of
the tab on the circuit board. Then insert the
leads into their corresponding holes, position
the transistor 1/4" above the circuit board, and
solder the leads to the foils. Cut off any excess
lead lengths.

Install parts in Section 4 of the circuit board as fol-
lows. Solder the leads of each part to the foil as you
install it and cut off any excess lead lengths.

() L124:.3 pH coil (#40-2076).

() L125:.3 puH coil (#40-2076).

( ) SkipL126.

() L127:.3 uH coil (#40-2076).

( ) SkipLi2s.

() L129:.3 pHcoil (#40-2076).

() SkipLi131andL132.

() Q111:2N5770 transistor (#417-293).

() Q115: MPSAZ20 transistor (#417-801).

() Q114: MPSAZ20 transistor (#417-801).

Install parts in Section 5 of the circuit board as fol-
lows. Solder the leads of each part to the foil as you
install it and cut off any excess lead lengths.

() L137:.44 pHcoil (#40-2075).

() Q113: MPSA20 transistor (#417-801).

Install parts in Section 6 of the circuit board as fol-
lows. Solder the leads of each part to the foil as you

install it and cut off any excess lead lengths.

() Q108:2N5770 transistor (#417-293).

() Q109:2N5770 transistor (#417-293).
() L135:3 uH coil (#40-2070).
() Qi12: MPF105 transistor (#417-169).

Refer to Pictorial 1-5 (Illustration Booklet, Page 6)
for the following steps.

Install parts in the circuit board as follows. Solder
each part to the foil as you install it and cut off any
excess lead lengths.

NOTE: When you install a control on the circuit
board, start the lugs of the control into their circuit
board holes and push the control down tight against
the circuit board. Then solder the lugs to the foil.

() R131:100 k{ control (#10-941).

() L118:5.5 pH coil (#40-2111). Match the color
dot near one lug of the coil with the dot mark
on the circuit board and start the lugs into
their corresponding holes. Push the coil down
tight against the circuit board, solder the lugs
to the foil, and cut off any excess lug lengths.
NOTE: You may have to straighten the lugs
on this coil to make it fit the circuit board
holes.

DoT




Heathkit

Page 25

() P101: 5-pin plug. Start the shorter pins into
the circuit board holes. Then push the plug
down tight against the circuit board and solder
the pins to the foil.

( ) R173:500 () control (#10-918).

NOTE: When you install a crystal, match the three
leads with their corresponding holes in the circuit
board. Then push the crystal down tight against the
circuit board, solder the leads to the foil and cut
off the excess lead lengths.

( ) Y101:18.330 MHz crystal (#404-664).
() Y102:21.830 MHz crystal (#404-665).
() SkipY103.

{ ) Y104:28.830 MHz crystal (#404-667).
( ) SkipY105.

( ) Y106:35.830 MHz crystal (#404-669).
() Skip Y107 and Y108.

() Y109:8.8314 MHz crystal (#404-639).

CIRCUIT BOARD CHECKOUT

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

( ) Unsoldered connections. NOTE: There are
several unused holes in the circuit board.

( ) Poorsolder connections.

( ) Solder bridges between foil patterns (See Page
15].

( ) Protruding leads which could touch each
other or the chassis when the circuit board is

installed later.

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

( ) Transistors for the proper type and installa-
tion.

( ) Diodes for the proper type and installation.
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Refer to Pictorial 1-6 for the following steps.

( ) Position the oscillator shield as shcwn in De-
tail 1-6A. Then melt a bead of solder along S
one of the four corner seams in the shield.

OSCILLATOR
SHIELD

() Similarly, melt a bead of solder alcng the re-
maining three seams in the shield.

[ ) Start the lugs on the shield into their corres-
ponding holes in the circuit board as shown
in the Pictorial. Then push the sh eld down
tight against the circuit board and solder the
lugs to the foil.

Set the oscillator circuit board aside and proceed
to "“T/R Circuit Board."”

OSCILLATOR
CIRCUIT
BOARD

PICTORIAL 1-6

— SOLDER (4)
INSIDE CORNER
SEAMS

+— OSCILLATOR
SHIELD

Detail 1-6A
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T/R CIRCUIT BOARD

PARTS LIST

Remove the parts from Pack #2. Then check each
part against the following list. Do not remcve com-
ponents that are supplied on a tape from the tape
until you use them in a step. Return any part that
is packed in an individual envelope, with the part
number on it, back to the envelope after you identify
it until that part is called for in a step. Do not throw
away any packing material until all of the parts are
accounted for.

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

TAPED COMPONENTS

NOTE: These parts are taped on a strip which was checked
before shipment. Since these parts are taped in the order
of assembly, you may not wish to check them against the
following list.

HEATH QTY. DESCRIPTION CIRCUIT HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. Part No. Comp. No.
RESISTORS Resistors (Cont'd)

6-101-12 7 100 £ (brn-blk-brn) R301, R341,
NOTE: The following resistors are rated at 1/4-watl and have R345, R346,
a tolerance of 5% unless otherwise listed. A 5% tolerance R405, R406,
is indicated by a fourth color band of gold. R413

6-181-12 1 180 () (brn-gry-brn} R444

6-221-12 3 22010 (red-red-brn) R305, R311,

R322

6-279-12 1 2.7 0 (red-viol-gold) R41E 6-331-12 1 3300 (org-org-br) R419
G-220-12 2 221} (red-ed-bk) R407, R415 6-471-12 1 4700 (yel-viol-brm) R372
gaine 1 47 Dtyskviokbik) R3s¢ 6-681-12 3 680 0 (blu-gry-br) R332, R417,
6-680-12 1 681 (blu-gry-bik) R32¢ R428
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HEATH  QTY. DESCRIPTION CIRCUIT HEATH  QTY. DESCRIPTION CIRCUIT
Part No. iZomp. No. Part No. Comp. No.
Resistors (Cont’d) CAPACITORS
6-821-12 1 8200 (gry-red-bm) R337 21-761 26 .01pF (103)glass ceramic  C302, C304,
6-102-12 9 1000 (1 (brn-blk-red) R334, R335, C307,C311,
R336, R338, C314,C315,
R347, R373, C316, C321,
RA414, R435, C322, C323,
R436 C325, C338,
6-122-12 1 1200 () (brn-red-red) R342 C349, C353,
B-152-12 1 1500 {2 (bm-grn-red) R429 C354, C358,
6-182-12 1 1800 0 (brm-gry-red) R308 C424, C425,
6-222-12 3 2200 (red-red-red) R303, R423, C426, C432,
R425 C433, C441,
6-272-12 1 2700 Q2 (red-viol-red) R344 Ca42, C443,
6-332-12 4 3300 (1 (org-org-red) R369, R401. C445, C579
R402, R424 21-762 9 .1pF(104)glassceramic  C331,C332,
6-392-12 1 3900 (1 (org-wht-red) R408 C351,C352,
6-472-12 12 4700 ( (yel-viol-red) R307, R331, C355, C356,
R364, R404 C361, C446,
R412, R433, C569
R434, R437,
R438, R441,
R442, R443
6-562-12 1 5600 0 (gr-blu-red) R304 DIODES
6-682-12 2 6800 {1 (blugry-red) R316, R325
6-752-12 1 7500 (2 (viol-gm-red) R416 56-20 4 1N295A (red-wht-grn) D307, D308,
6-103-12 4 10 k! (brn-blk-org) R343, R431, 56-55 1 1N4753A D405
R439, R446 56-56 11 1N4149 D303, D305,
6-123-12 1 12k (brn-red-org) R323 D306, D312
6-153-12 2 15k (brm-grn-org) R348, R351 D401, D402,
6-223-12 1 22Kk (red-red-org) R371 D403, D404,
6-273-12 2 27 kil (red-viol-org) R314, R349 D406, D407
6-333-12 5 33 k{l (org-org-org) R306, R313, D408 !
R353, R358, 56-646 2 BA-244 (red-yel-yel) D301, D302
R409 57-27 1 1N2071 D409
6-473-12 3 47 k(1 (yel-viol-org) R312, R328,
R422
6-104-12 11 100k (brn-blk-yal) R302, R309,
R315, R321,
R355, R356,
R361, R362,
R363, R365,
R366
6-154-12 1 150 k2 (brn-grm-yel) R367
6-564-12 1 560 k1 (grn-blu-yel) R319
6-684-12 2 680k} (blu-gry-yel) Ra52, R357
6-105-12 2 1MQ (bm-blk-gm) R326, R327
6-155-12 3 1.5M0 (bm-gm-grn) R317, R354,
R359

6-515 1 5.1 M1, 1/2-watt (grn-brm-grn) R318
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KEY HEATH
No. Part No.
CAPACITORS
Mica

Al 20-141
A1 20-102
Al 20-178
A1 20-108
A1 20-126
A1 20-139
A1 20-106
Al 20-167
Al 20-107
Al 20-127
Ceramic
A2 21-702
A2 21-703
A2 213
A2 21-770
A2 214111
A2 21-60
A2 21-84
A2 21-75
A2 21-788
A2 21-715
A2 21-746
A2 2117
A2 21-140
A2 21-164
A2 21-27
A2 21-143
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NON-TAPED PARTS

The following parts are not taped on strips. The key numbers
correspond to the numbers on the “T/R Circuit Board Parts
Pictorial” (lllustration Booklet, Page 7).

QTY. DESCRIPTION

R o= N R = = B R = -

SN2 = =P

-y

82 pF
100 pF
160 pF
200 pF
255 pF
330 pF
390 pF
620 pF
680 pF
1300 pF

5pF

6.8 pF

10 pF

12pF

15 pF

18 pF

24 pF

100 pF (100K)
110 pF (111)
150 pF (151)
180 pF (181)
270 pF

.001 wF (1000 pF)

.0015 wF (1500 pF)
.005 pF (5000 pF)
.05 uF

CIRCUIT
Comp. No..

C305
C324
C562, C564
C558, C561
C563
C559
C552, C554
C447,C551
C553
C448, C449

C415,C439
C408

C308, C312
C402

Cc301

C318

Cc401

C329,C434
C416, C417
C409, C411
C403, C404
C306, C568
C308, C313,
€326, C327,
C328, €339,
C341, C344,
C345, C437
C438

€334, C335
C429, C431

KEY HEATH
No. Part No.
Electrolytic
A3 25-922
A3  25-8923
A3  25-924
A3 25912
A4 25-864
A3 25-880
A3 25-927
A3 25915
A3  25-948
A3 25-942
A3 25-889
INDUCTORS
B1  40-2116
B2  40-2073
B1  40-2115
B2  40-2072
B1  40-2113
B3  40-2112
B2  40-2070
B4  40-2118
B2  40-2069
B5  45-73
B6 45614
B7 45-622
B7  45-621
B2 52-193
B8  404-640

QTY. DESCRIPTION

-

- o=

WM

—_ o ) = N

15

hh]

68 uF

1.5pF
22uF

3.3pF

10 uF, 25V
10 pF, 35V
22 uF

47 uF

100 pF
220 pF
330 uF

.55 pH toroid coil
.71 pH coil

.9 uH toroid coil
.9 pH coil

1.8 pH toroid coll
3 pH toroid coil

3 uH coil
6.5 pH toroid coil
13 uH coll

2.2 pH choke (red-red-gold)
10 pH choke (brn-blk-blk)
68 wH choke (blu-gry-blk)
100 wH choke (brn-blk-brn)

10.7 MHz transformer
8.830 MHz crystal filter

CIRCUIT
Comp. No.

C571, C572,
C575
C514
€336, C346,
C347,C435
C317, C576
C319, C357
C427,C436
C343,C577
C578
C333, C342
C359
C444

L441, L442
L412,L413
L438, L439
L407, L408
L434,L435
L431, L432,
L433

L403, L404
T403

L401, L402
L425

L426

L304

L301, L302,
L303, L305,
L3086, L307,
L308, L418,
L4189, L421,
L422, 1423,
L424, 1427,
L428

T301, T302
FL301
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KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.

TRANSISTORS-INTEGRATED CIRCUITS (ICs)

NOTE: Transistors and integrated circuits may be marked
for identification in any of the following four ways:

1. Part number.

2. Type number. (For integrated circuits, this refers only
to the numbers and letters shown in bolcl print in the
Parts List. Disregard any other numbers or letters on
the IC.)

3. Part number and type number.

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

listed.
Ci1  417-819 2 MJE171 transistor Q408, Q409
c2 417-169 2 MPF105 transistor Q301, Q302
c2 417-801 2  MPSAZ20 transistor Q303, Q411
C2  417-865 1 MPSASS transistor Q403
C2 417172 2 MPS6521 transistor Q401, Q402
C3 417912 2 MRF237 transistor Q405, Q406
ce 417-201 2 X29A829 transistor Q407, Q412
C3 417-205 1  2N3B66 transistor Q404
C4 442-715 1 CA31301C u3o2
C4a 442-602 1 LM324NIC U304
C4  442-55 1 MC1349PIC U301
C5 442-96 1 MC1496G IC U303
C6  442-8B1 1 78LO8IC U402
C4 442-734 1 LM388N-3IC U306

KEY HEATH QTY. DESCRIPTION CIRCUIT

No. Part No. - Comp. No.

HARDWARE

D1 250-1412 2 4-40 x 3/8"screw

D2  252-2 2 4-40nut

D3  254-9 2  #4lockwasher

MISCELLANEOUS

E1 6-220-1 1 221}, 1-watt (red-red-blk) R421
resistor

E2 10-222 1 50k(}control R445

E2  10-946 1 500 kf) control R329

E2  10-318 2 2000 (2k) {1 control R333, R368

E3  63-1386 4  Rotary switch SW401, SW4oz,

SW403, SW404
85-2957-1 1 T/R circuit board

E4 150-72 1 Double-balanced mixer U401

E5  215-45 2  Heatsink

E6  206-1464 2 Band switch shield

E7  2086-1470 1 PAshield

E8 432-134 1 Wire socket

E9  434-230 2 8-pinIC socket

E9  434-298 2 14-pin IC socket

E10 453-345 1 7"shaft

E11  475-10 3 1/8" x 1/4" ferrite bead

E12 47512 2 5/16" x 516" ferrite bead

E13 475-15 2 1/8" x 1/8" ferrite bead

E14 47517 1 316" = 3/8" ferrite bead

E15 475-24 2 Ferrite core

E16 490-185 1 Package of desoldering braid
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STEP-BY-STEP ASSEMBLY

( ) Refer to Pictorial 2-1 (Illustration Booklet,
Page 8) for the following steps.

( ) Position the T/R circuit board as shown in the
Pictorial.

NOTE: Due to the density of this circuit board, You
will first install the taped components that mount
horizontally on the circuit board. When you have
these installed, you will install the taped compo-
nents that mount vertically.

Install a component in Section 1 of the circuit board
as follows:

() D406: 1N4149 diode (#56-56). Be sure to posi-
tion the banded end as shown on the circuit
board.

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

Install components in Section 2 of the circuit board
as follows:

() C446:.1 pF (104) glass ceramic capac:tor.
() D405: 1N4753A diode (#56-55).

( ) C424:.01 pF (103) glass ceramic capacitor.
( ) D401:1N4149 diode (#56-56).

( ) Solder the leads to the foil and cut cff the ex-
cess lead lengths.

Install components in Section 3 of the circuit board
as follows:

( ) R334:1000 ) (brn-blk-red) resistor.
() Ra428:680  (blu-gry-brn) resistor.
( ) R429:1500 () (brn-grn-red) resistor.

( ) R418:2.7 Q) (red-viol-gold) resistor.

( ) C432:.01 pF (103) glass ceramic capacitor.
() Ca426:.01 puF (103) glass ceramic capacitor.
( ) R414:1000 Q (brn-blk-red) resistor.

( ) Ca433:.01 uF (103) glass ceramic capacitor.
( ) (C579:.01 uF (103) glass ceramic capacitor.

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

Install components in Section 4 of the circuit board
as follows:

( ) R332:680Q (blu-gry-brn) resistor.

( ) R331:4700 (1 (yel-viol-red) resistor.
() D408: 1N4149 diode (#56-56).

() R412:4700 (1 (yel-viol-red) resistor.
() D303:1N4149 diode (#56-56).

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

Install components in Section 5 of the circuit board
as follows:

() R357:680kQ (blu-gry-yel) resistor.
( ) R313:33 kf) (org-org-org) resistor.
() R346:100 () (brn-blk-brn) resistor.
() R438:4700 ( (yel-viol-red) resistor.
( ) R437:4700 (1 (yel-viol-red) resistor.
() R433:4700 ( (yel-viol-red) resistor.

() Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Install components in Section 6 of the circuit board
as follows:

( ) C351:.1 uF (104) glass ceramic capacitor.

( ) R352:680 k() (blu-gry-yel) resistor.

() Ra439:10 k() (brn-blk-org) resistor.

() D306:1N4149 diode (#56-56).

() R364:4700 (Q (yel-viol-red) resistor.

{ ) R441:4700 ( (yel-viol-red) resistor.

() R302:100 k{ (brn-blk-yel) resistor.

() R305:220( (red-red-brn) resistor.

() C311:.01 wF (103) glass ceramic capacitor.
( ) R307:4700 Q (yel-viol-red) resistor.

( ) R308:1800 () (brn-gry-red) resistor

( ) C354:.01 pF (103) glass ceramic capacitor.
( ) R369:3300 (2 (org-org-red) resistor.

( ) C353:.01 uF (103) glass ceramic capacitor.

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

Install components in Section 7 of the circuit board
as follows:

( ) R318:5.1 M}, 1/2-watt (grn-brn-grn) resistor.
() R309:100 k{2 (brn-blk-yel) resistor.

( ) C322:.01 pF (103) glass ceramic capacitor.

( ) R316:6800 ) (blu-gry-red) resistor.

( ) R372:470 () (vel-viol-brn) resistor.

(
(

)

R371:

22 k() (red-red-org) resistor.

) Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install components in Section 8 of the circuit board
as follows:

(
(

) R338: 1000 {) (brn-blk-red) resistor.

)
)

R336:
R335:
R337:
R343:
R344:
C332:
D308:
D309:
D311:
C321:
C323:
C325:
R325:
R317:
C355:

C361:

1000 2 (brn-blk-red) resistor.

1000 () (brn-blk-red) resistor.

820 () (gry-red-brn) resistor.

10 k{} (brn-blk-org) resistor.

2700 {} (red-viol-red) resistor.

.1 wF (104) glass ceramic capacitor.
1N295A diode (red-wht-grn, #56-20).
1N295A diode (red-wht-grn, #56-20).
1N295A diode (red-wht-grn, #56-20).
.01 pF (103) glass ceramic capacitor.
.01 pF (103) glass ceramic capacitor.
.01 wF (103) glass ceramic capacitor.
6800 ( (blu-gry-red) resistor.

1.5 M(} (brn-grn-grn) resistor.

.1 wF (104) glass ceramic capacitor.

.1 pF (104) glass ceramic capacitor.

Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Refer to Pictorial 2-2 (Illustration Booklet Page 9)
for the following steps.

NOTE: Be sure to install the following parts verti-
cally on the circuit board (like you did when you
assembled the oscillator circuit board).

Install components in Section 1 of the circuit board
as follows:

( ) R425:2200 () (red-red-red) resistor.
() C443:.01 wF (103) glass ceramic capacitor.
( ) R424:3300 () (org-org-red) resistor.

( ) D407: 1N4149 diode (#56-56). Be surz to posi-
tion the banded end up.

() C442:.01 uF (103) glass ceramic capacitor.
() C441:.01 uF (103) glass ceramic capacitor.
() D404:1N4149 diode (#56-56).

() R422:47 k) (yel-viol-org) resistor.

( ) D403:1N4149 diode (#56-56).

( ) R423:2200 ( (red-red-red) resistor.

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

Install components in Section 2 of the circuit board
as follows:

( ) Ca45:.01 uF (103) glass ceramic capacitor.
( ) R401:3300 ) (org-org-red) resistor.

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

Install components in Section 3 of the circuit board
as follows.

( ) R419: 3302 (org-org-brn) resistor.
( ) C425:.01 wF (103) glass ceramic capacitor.

() R402:3300 {2 (org-org-red) resistor.

() R404:4700 () (vel-viol-red) resistor.

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

Install components in Section 4 of the circuit board
as follows:

( ) C569:.1 uF (104) glass ceramic capacitor.
( ) R417:680 £ (blu-gry-brn) resistor.

() R416: 7500 Q (viol-grn-red) resistor.

() D402: 1N4149 diode (#56-56).

() R406: 100 {2 (brn-blk-brn) resistor.

() R415:22Q (red-red-blk) resistor.

( ) R403:8200 () (gry-red-red) resistor,

( ) R408: 3900 () (org-wht-red) resistor.

( ) R407:22 () (red-red-blk) resistor.

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

Install components in Section 5 of the circuit board
as follows:

() R323:12kQ (brn-red-org) resistor.
() R315:100 k() (brn-blk-yel) resistor.
() R358: 33 k() (org-org-org) resistor.
() R314:27 kQ (red-viol-org) resistor.
() R322:220() (red-red-brn) resistor.
() R431:10k(} (brn-blk-org) resistor.
( ) D409: 1N2071 diode (#57-27).

() R409: 33 k() (org-org-org) resistor.

( ) R405:100 () (brn-blk-brn) resistor.
( ) R413:100 () (brn-blk-brn) resistor.

() Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Install components in Section 6 of the circuit board
as follows:

( ) R444:180  (brn-grv-brn) resistor.

() R446:10 k€ (brn-blk-org) resistor.

( ) R443:4700 () (yel-viol-red) resistor

( ) R435:1000 ) (brn-blk-red) resistor.

() R434:4700 (1 (yel-viol-red) resistor

( ) R303:2200(} (red-red-red) resistor.

() C304:.01 wF (103) glass ceramic capacitor.

( ) Solder the leads to the foil and cul off the ex-
cess lead lengths.

Install components in Section 7 of the c.rcuit board
as follows:

( ) R356:100 k{2 (brn-blk-yel) resistor.

() R359:1.5 M (brn-grn-grn) resistor.

() R354:1.5 M{} (brn-grn-grn) resistor.

() R355:100 k() (brn-blk-yel) resistor.

() Ra442:4700 (1 (yel-viol-red) resistor.

( ) R353:33 ki) (org-org-org) resistor.

( ) R304:5600 () (grn-blu-red) resistor.

( ) R436:1000 1 (brn-blk-red) resistor.

() C307:.01 uF (103) glass ceramic capacitor.
( ) R306: 33 kf} (org-org-org) resistor.

( ) D302:BA-244 diode (red-yel-yel, #56-646).
( ) D301:BA-244 diode (red-yel-yel, #56-646).
( ) C€302:.01 wF (103) glass ceramic capacitor.
( ) R301:100 (brn-blk-brn) resistor.

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

Install components in Section 8 of the circuit board
as follows:

() C349:.01 puF (103) glass ceramic capacitor.
( ) R367:150kf} (brn-grn-yel) resistor.

() D312:1N4149 diode (#56-56).

() R365:100 k(! (brn-blk-yel) resistor.

() R366:100 k(2 (brn-blk-yel) resistor.

() R349:27 k() (red-viol-org) resistor.

() C352:.1 uF(104) glass ceramic capacitor.

( ) €338:.01 wF (103) glass ceramic capacitor.
( ) R348:15 k() (brn-grn-org) resistor.

( ) R351:15 k() (brn-grn-org) resistor.

( ) R361:100 k{} (brn-blk-yel) resistor.

( ) R362:100 k{2 (brn-blk-yel) resistor.

( ) R363:100 k() (brn-blk-yel) resistor.

() R312:47 Kk (vel-viol-org) resistor.

() D305: 1N4149 diode (#56-56).

( ) R311:220( (red-red-brn) resistor.

() C316:.01 wF (103) glass ceramic capacitor.

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

Install components in Section 9 of the circuit board
as follows:

() C358:.01 wF (103) glass ceramic capacitor.
() R347:1000 2 (brn-blk-red) resistor.
( ) R341:100 {1 (brn-blk-brn) resistor.

() R319: 560k} (grn-blu-yel) resistor.
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( ) R321:100 k€ (brn-blk-yel) resistor.

() R328:47kQ (yel-viol-org) resistor.

() R326:1 M (brn-blk-grn) resistor.

() D307:1N295A diode (red-wht-grn, #56-20).
() R327:1MQ (brn-blk-grn) resistor.

() R324:68 {1 (blu-gry-blk) resistor.

() C314:.01 wF (103) glass ceramic capacitor.
() C315:.01 wF (103) glass ceramic capacitor.

( ) R373:1000 ) (brn-blk-red) resistor.

( ) C356:.1 puF (104) glass ceramic capacitor.

[ ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install components in Section 10 of the circuit board
as follows:

( ) C331:.1 pF (104) glass ceramic capacitor.
( ) R339:47 Q (yel-viol-blk) resistor.

() R342:1200 () (brn-red-red) resistor.

() R345:100 £} (brn-blk-brn) resistor.

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

Refer to Pictorial 2-3 (Illustration Booklet, Page 10)
for the following steps.

Install parts in Section 1 of the circuit board as fol-
lows:

() L428:100 pH (brn-blk-brn, #45-621) choke.
() W417:1-1/8" violet solid wire,

( ) L427:100 pH (brn-blk-brn, #45-621) choke.
( ) L426:10 wH (brn-blk-blk, #45-614) choke.

0O v w3y 1 (INCHES) 2 3
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() L419:100 wH (brn-blk-brn, #45-621) choke.
() WA411:1-3/8" violet solid wire.

( ) SkipW408 and W407.

( ) Wa06: 1-1/2" violet solid wire.

() Skip W405.

() W404:1-1/2" violet solid wire.

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

Install parts in Section 2 of the circuit board as fol-
lows:

() W414: 7/8" small bare wire.

() W415:1-5/8" violet solid wire.

() L425:2.2 uH (red-red-gold, #45-73) choke.
() L424:100 pH (brn-blk-brn, #45-621) choke.
() Wire socket at TP.

() Two 1/8" x 1/4" ferrite beads (and a 1" small
bare wire) at FB-FB.

( ) L421:100 pH (brn-blk-brn, #45-621) choke.
( ) Skip W403.

() W402:1-3/8" violet solid wire.

() WA401: 1" violet solid wire.

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

Install parts in Section 3 of the circuit board as fol-
lows:

( ) R421:22Q, 1-watt (red-red-blk) resistor.
() 1/8" x 1/4" ferrite bead at FB.

( ) L422:100 uH (brn-blk-brn, #45-621) choke.

| RlaaBaARAE T Y T T T T T T T T T T -
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() L418:100 pH (brn-blk-brn, #45-621) choke.
() L423:100 uH (brn-blk-brn, #45-621) choke.
() W409: 1" violet solid wire.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install parts in Section 4 of the circuit beard as fol-
lows:

() W421:1"violet solid wire.
() L303:100 uH (brn-blk-brn, #45-621) choke.
() L302:100 pH (brn-blk-brn, #45-621) choke.

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

Install parts in Section 5 of the circuit board as fol-
lows:

NOTES:

1. In some of the following steps, you will be
directed to install an IC socket. First, make
sure the pins are straight. Then start the pins
into the circuit board holes. The :ndex mark
on the circuit board must still be visible after
you install the socket. Solder the pins to the
foil as you install each socket.

2. It is very easy to form a solder bridge between
foils when you install an IC socker. After you
install each socket, carefully inspect the foil
for solder bridges and remove ary that you
find, as described below. If you suspect that
vou have a solder bridge, but are not positive,
you can check your foil pattern against the

one shown in the corresponding “X-Ray
View" (Illustration Booklet, Page 37).

To remove a solder bridge, hold the circuit board
component-side-up as shown and hold your solder-
ing iron tip between the two points that are bridged.
The solder will flow down the soldering iron tip.

Ic
CIRCUIT SOCKET
BOARD i

Fo“_/ uu guuy
SOLDERING

IRON \

SOLDER
BRIDGE

( ) Install a 14-pin IC socket at U304.

() W422:1-1/4" violet solid wire.

( ) L301:100 wH (brn-blk-brn, #45-621) choke.
( ) Wa302: 3/4" small bare wire.

( ) L305:100 pH (brn-blk-brn, #45-621) choke.
( ) L304:68 wH (blu-gry-blk, #45-622) choke.

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

Install parts in Section 6 of the circuit board as fol-
lows.

() W303: 1-3/4" violet solid wire.

() 8-pinICsocket at U302.

( ) L307:100 wH (brn-blk-brn, #45-621) choke.
() L308:100 pH (brn-blk-brn, #45-621) choke.
() 8-pinICsocket at U301.

( ) L306:100 uH (brn-blk-brn, #45-621) choke.
( ) 14-pinIC socket at U306.

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Refer to Pictorial 2-4 (Illustration Booklet, Page 11)
for the following steps.

NOTE: Solder the leads of each of the following parts
to the foil and cut off any excess lead lengths as
you install it.

Install parts in Section 1 of the circuit board as fol-
lows.

() Q405: MRF237 transistor (#417-912). Be sure
to match the lead spacing on the transistor
with the hole spacing on the circuit board
(when you have the transistor properly in-
stalled, its tab will be positioned as shown on
the Pictorial). Mount this transistor down
against the circuit board.

( ) Q406: MRF237 transistor (#417-912). Mount
this transistor down against the circuit board.

Install parts in Section 2 of the circuit board as fol-
lows:

() Q404: 2N3866 transistor (#417-205). Mount
this transistor down against the circuit board.

NOTE: Mount the following transistors 1/4" above
the circuit board.

() Q403: MPSAS5S transistor (#417-865). Be sure
to match the flat on the transistor with the flat
part of the outline on the circuit board.

( ) Q401: MPS6521 transistor (#417-172) and 1/8"
X 1/8" ferrite bead. Slide the ferrite bead onto
the base lead (center lead) as shown below be-
fore you install this transistor.

BASE(B)
LEAD\

FERRITE—
BEAD

( ) Q402: MPSA6521 transistor (#417-172) and
1/8" x 1/8" ferrite bead. Slide the bead onto
the base lead (center lead) before you install
this transistor.

Install parts in Section 3 of the circuit board as fol-
lows:

() Q302: MPF105 transistor (#417-169).
() Q412:X29A829 transistor (#417-201).

( ) U402: 78L08 integrated circuit (#442-681). In-
stall this IC the same as you install transistors.

() Q411: MPSAZ20 transistor (#417-801).

() Q409: MJE171 transistor (#417-819). Match
the metal side of the transistor with the double
line on the circuit board. Start the transistor
leads into their corresponding circuit board
holes and push the transistor down until the
wider part of the leads touch the circuit board.
Then solder the leads to the foil and cut off
any excess lead lengths.

LINE

() Q407: X29A829 transistor (#417-201).

() Q408: MJE171 transistor (#417-819). Be sure
to match the metal side of the transistor with
the double line on the circuit board.

Install parts in Section 4 of the circuit board as fol-
lows:

( ) Q301: MPF105 transistor (#417-169).
() Q303: MPSAZ20 transistor (#417-801).

Install part in Section 5 of the circuit board as fol-
lows:

() U303: MC1496G integrated circuit (#442-96).
Be sure to match the tab on this IC with the
tab shown on the circuit board outline. Then
start the leads into their corresponding circuit
board holes. Position the IC 1/4” above the cir-
cuit board before you solder the leads to the
foil.
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Refer to Pictorial 2-5 (Illustration Booklet, Page 12)
for the following steps.

Install capacitors in Section 1 of the circuit board
as follows:

(
(

)
)

Skip C567.

(C564: 160 pF mica.
C561: 200 pF mica.
Skip C557,

C554: 390 pF mica.
C551: 620 pF mica.
C568: 270 pF ceramic.
Skip C566.

C563: 255 pF mica.
C559: 330 pF mica.
Skip C556.

C553: 680 pF mica.
Skip C565.

C562: 160 pF mica.
C558: 200 pF mica.
Skip C555.

C552: 390 pF mica.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 2 of the circuit board
as follows:

(
(
(

)
)
)

C439: 5 pF ceramic.
C437:.001 pF (1000 pF) ceramic.

C431: .05 wF ceramic.

(

)

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 3 of the circuit board
as follows:

(
(

)
)

Skip C421 and C418.

C415: 5 pF ceramic.

C417: 110 pF (111) ceramic.
Skip C412 and C414.

C408: 6.8 pF ceramic.

C411: 150 pF (151) ceramic. Form the leads
of this capacitor to fit the circuit board holes.

Skip C405 and C407.

C402: 12 pF ceramic.

C404: 180 pF (181) ceramic.

Skip C423, C422,C420, and C419.
C416: 110 pF (111) ceramic.

Skip C413.

C409: 150 pF (151) ceramic. Form the leads
of this capacitor to fit the circuit board holes.

Skip C406.
C403: 180 pF (181) ceramic.
C401: 24 pF ceramic.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Install capacitors in Section 4 of the circuit board
as follows:

( ) C449: 1300 pF mica. NOTE: Use the circuit

board holes that best fit the capacitor you were
supplied.

C448: 1300 pF mica. NOTE: Use the circuit
board holes that best fit the capacitor you were
supplied.
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() C447:620 pF mica.

( ) C438:.0015 puF (1500 pF) ceramic.
( ) C434:100 pF (100K) ceramic.

() C429:.05 puF ceramic.

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

Install capacitors in Section 5 of the circuit board
as follows:

( ) C345:.001 uF (1000 pF) ceramic.
( ) C344:.001 wF (1000 pF) ceramic.
() C339:.001 pF (1000 pF) ceramic.
( ) C341:.001 uF (1000 pF) ceramic.
( ) C306:270 pF ceramic.

() C308:.001 uF (1000 pF) ceramic.
( ) C301:15 pF ceramic.

( ) C305:82 pF mica.

( ) C309:10 pF ceramic.

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

Install capacitors in Section 6 of the circuit board
as follows:

( ) (C335:.005 wF (5000 pF) ceramic.
( ) C334:.005 wF (5000 pF) ceramic.
( ) C329: 100 pF (100K) ceramic.

( ) C318:18 pF ceramic.

() C326:.001 wF (1000 pF) ceramic.

() Solder the leads to the foil and cut o’f the ex-
cess lead lengths.

Install capacitors in Section 7 of the circuit board
as follows:

( ) C328:.001 wF (1000 pF) ceramic.
( ) C327:.001 wF (1000 pF) ceramic.
() C313:.001 wF (1000 pF) ceramic.
( ) C312:10 pF ceramic.

( ) C324:100 pF mica.

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

Refer to Pictorial 2-6 (Illustration Booklet, Page 13)
for the following steps.

NOTE: Solder the lugs or leads on the following
parts to the foil and cut off any excess lead lengths
as you install each part.

Install parts in Section 1 of the circuit board as fol-
lows:

NOTE: When you install a toroid coil, as in the next
step, position the coil down against the circuit board
as shown.

( ) SkipL444.

( ) L442:.55 uH toroid coil (#40-2116).
( ) L439:.9 pH toroid coil (#40-2115).

( ) SkipL437 and L443.

( ) La41:.55 puH toroid coil (#40-2118).
( ) L438:.9 pH toroid coil (#40-2115).

( ) SkipL436.
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() T403: 6.5 pH toroid coil (#40-2118). Be sure
the twisted pair of leads go into the hole that
is inside the outline on the ci~cuit board
(labeled 3,4), and the single leads go into holes
1 and 2 as shown.

T403
40-2118

SINGLE
LEAD

SINGLE
LEAD

TWISTEL

( ) SkipL415.

() L413:.71 pH coil (#40-2073).
() SkipL411.

() L408:.9 uH coil (#40-2072).
( ) SkipL417,L416,and L414.
() L412:.71 uH coil (#40-2073).
( ) SkipL409.

() L407:.9 pH coil (#40-2072).

Install parts in Section 2 of the circuit hoard as fol-
lows:

( ) L433:3 pHtoroid coil (#40-2112).
( ) L435:1.8 pH toroid coil (#40-2113).
( ) L434:1.8 pH toroid coil (#40-2113).
( ) L432:3 pHtoroid coil (#40-2112).

( ) L431:3 pH toroid coil (#40-2112).

() Install two 5/16” x 5/16" ferrite beads on a
1-1/2" large bare wire at FB-FB. Use pliers to
bend the wire to fit the circuit board holes.

() SkipL406.

() L404:3 uH coil (#40-2070).

() L402:13 pH coil (#40-2069).

() SkipL405.

( ) L403:3 pH coil (#40-2070).

() Skip T401.

() L401: 13 pH coil (#40-2069).

Install parts in Section 3 of the circuit board as fol-
lows:

( ) U401: Double-balanced mixer (#150-72). Be
sure pin 1 (marked with a blue dot) goes into
hole 1 in the circuit board as shown on the

Pictorial.
Eﬂ -u-u_@)
( BLU PIN 1

( ) T301:10.7 MHz transformer (#52-193).

Install parts in Section 4 of the circuit board as fol-
lows:

() FL301: 8.830 MHz crystal filter (#404-640).
NOTE: Disregard any In and Out printing that
may be on your filter. The filter can be in-
stalled either way in the circuit board.

( ) T302:10.7 MHz transformer (#52-193).
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Refer to Pictorial 2-7 (Illustration Booklet, Page 14)
for the following steps.

(

)

Refer to Detail 2-7A (Illustration Booklet, Page
15) and use the following procedure to prepare
a transformer:
1. Cut a 3" length of desoldering braid. Flat-
ten this desoldering braid to be sure
there are no twists in it.

Cut a 10" length of small violet solid
wire. Then remove 1/8" of insulation
from one end.

Refer to Part A of the Detail and solder
the bare end of the violet wire to the side
of, and 1” away from, one end of the de-
soldering braid. Then bend the desolder-
ing braid in half as shown.

Refer to Part B of the Detail and insert
the ends of the desoldering braid
through the holes in a ferrite core. The
solder connection for the violet wire
should be at the left end of the indicated
hole in the ferrite core.

Push a round rod (drill bit, etc.) of the
largest possible diameter (about 1/8") all
the way through into (but not clear
through) both holes in the ferrite core to
compress the desoldering braid flat
against the sides of the web (czenter) of
the ferrite core. Then remove the rod.

NOTE: As you proceed with the winding of this
transformer, continuously push each wire
against the web of the ferrite core. If you do
not do this, you will not be able to complete
all 6 wraps. Use progressively smaller rods.
You can use the large bare wire supplied with
this kit to push the last two turns azainst the
ferrite core.

(

(

(

Refer to Part C of the Detail and finish
wrapping the 6 wraps of violet wire (5
wires at the bottom and 6 wires at the
top) on the ferrite core. When you com-
plete the 6 wraps, there should not be
enough violet wire left to make another
complete wrap.

Refer again to Part C of the Detail and
remove all but 1/8" of insulation from the
end of the violet wire at the bottom of
the ferrite core. Set the completed trans-
former aside temporarily.

) Use the same procedure to make another trans-

)

)

former identical to the one you just completed.
Set the completed transformer aside temporar-
ily.

T404: Install one of the prepared transformers
in the circuit board at T404. Start the leads
of the transformer into their corresponding cir-
cuit board holes as shown in Detail 2-7B (Illus-
tration Booklet, Page 15). Then position the
transformer down against the circuit board
and solder the desoldering braid and wires to
the foil. Use only as much heat as necessary
to insure a good connection. Cut off any excess
braid or wire lengths.

T401: Similarly, install the remaining pre-
pared transformer in the circuit board at T401.

Refer to Detail 2-7C (Illustration Booklet, Page
15) and use the following procedure to prepare
transformer T402:

1. Cut an 8" length of violet solid wire and
a 4" length of black solid wire. Do not
remove any insulation from the ends of
these wires yet.

2. Refer to Part A of the Detail and push

one end of the prepared violet wire
through the 3/16” x 3/8" ferrite bead
until it extends 1" from the bead. Then

og— 0

6. Refer again to Part B of the Detail and i h
proceed with the winding of the trans- :}vm seven turns of wire around .the
former. Wrap the violet wire around the eafi‘ Be sure to pull each turn tight
web (through both holes) of the ferrite against Fhe bead. Also be sure each turn
— of the wire does not cross another turn.
Y 3, 1 (INCHES) 2 3 4 5 6
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3 Refer to Part B of the Detail and push
one end of the black wire through the
bead until it extends 1" from the bead
and is next to one end of the violet wire.
Then wind three turns of wire around
the bead so they are between the turns
of the violet wire.

4. Refer again to Part B of the Detail and
cut off the excess ends of wire so they
extend 1/2" away from where they exit
the core. Then remove 1/4” of insulation
from each wire end.

() Ta402: Install the prepared transformer in the
circuit board at T402. Be sure the black wires
go into circuit board holes 3 and 4 and the
violet wires go into holes 1 and 2. Then posi-
tion the transformer down against the circuit
board and solder the wires to the foil. Cut off
any excess wire lengths.

NOTE: In some of the following steps, you will in-
stall electrolytic capacitors. Before you install an
electrolytic capacitor, look at it and identify the
leads. One lead will have a positive (+) mark or
a negative (—) mark near it. Be sure to install the
positive lead in the positive-marked hole, or the
negative lead in the negative-marked hole

NEGATIVE
(-)

MARK + POSITIVE
| &+ (+)
. oR it MARK

() C4a36: 10 wF, 35 V electrolytic capacitor. Be
sure to observe the correct polarity. NOTE:
Electrolytic capacitors are identified on the
circuit board by the following outline:

+ OUTLINE

POLARITY
MARKING

() Solder the leads to the foil and cu! off the ex-
cess lead lengths.

Install parts in Section 2 of the circuit board as fol-
lows.

() R333:2000(2 k) Q2 control (#10-318).
() Ra445:50k( control (#10-222).

[ ) C444:330 pF electrolytic capacitor.

() C578:47 uF electrolytic capacitor.

() C571:.68 wF electrolytic capacitor.

( ) C572:.68 pF electrolytic capacitor.

() C435:2.2 pF electrolytic capacitor.

() Ca27:10pF, 35V electrolytic capacitor.
() C514:1.5 uF electrolytic capacitor.

( ) Solder the leads to the foil and cut off the ex-
cess leads lengths.

Install electrolytic capacitors in Section 3 of the cir-
cuit board as follows.

() C346:2.2 uF.
() C343:22 uF.

() C347:2.2 uF.
() C342:100 pF.
() C575:.68 pF.
( ) C577:22pF.

() C317:3.3 uF.
() C576:3.3 uF.

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Install parts in Section 4 of the circuit board as fol-
lows:

(
(

)
)

R368: 2000 (2 k) Q control (#10-318).
C336: 2.2 uF electrolytic capacitor.
C333: 100 pF electrolytic capacitor.
R329: 500 k{2 control (#10-946).

C319: 10 pF, 25 V electrolytic capacitor.
C357: 10 pF, 25 V electrolytic capacitor.
C359: 220 wF electrolytic capacitor.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Refer to Pictorial 2-8 (Illustration Booklet, Page 16)
for the following steps.

(

)

Prepare the following violet solid wires. These
wires are listed in the order in which you will
use them.

5" 6-3/4"
3" 7/8"
1-3/4" 4
1-7/8" 1-1/2"
3-1/2" 5-1/4"

Install the prepared wires in the circuit board as fol-
lows. Be sure to position each wire as shown in the
Pictorial.

(

)

5" from hole A to hole A.

1-3/4" from hole L to hole L. Be sure to route
this wire under the leads coming from R431
and D409 as shown.

1-7/8" from hole D to hole D.

3-1/2" from hole C to hole C.

6-3/4" from hole E to hole E. Be sure to route
this wire under the lead coming from D409
as shown.

7/8" from hole K to hole K.

2" from hole ] to hole J. Be sure to route this
wire under the lead coming from R348 as
shown.

1-1/2" from hole F to hole F.

W304: 5-1/4" wire.

Solder the leads to the foil and cut off the ex-
cess lead lengths.

Push a heat sink onto transistor Q405 as
shown below.

HEAT
SINK

( ) Similarly, push a heat sink onto transistor

() 3"from holeB to hole B. Q406.
Vo % % 1 [INCHES) 2 3 4 5 6 g
el e P WS TSN V) (| i VPO T T Lo o bo g booiio o bt



Page 44

NOTE: Many of the ICs used in this kit are CMOS
(complementary metal-oxide semiconductor) de-
vices. These are rugged and reliable components
when they are installed, but they can be damaged
by static electricity during installation. The other ICs
are of a type that is not susceptible to static electric-
ity. Nevertheless, you should treat these ICs as if
they were CMOS types, since it will avoid all possi-
ble confusion between ICs and provide protection
in all cases. Use the procedure shown in Detail 2-8A
whenever you are directed to install ICs.

Heathkit

() U304: LM324N integrated circuit (#442-602).
[ ) U302: CA3130E integrated circuit (#442-715),
() U301: MC1349P integrated circuit (#442-55).

() U306: LM388N-3 integrated circuit (#442-
763).

Once you remove a protected IC from its protective
foam packing, DO NOT lay the IC down or let go
of it until it is installed in its socket. When you bend
the leads of a protected IC, hold the IC in one hand
and place your other hand on your work surface be-
fore you touch the IC to your work surface. This
will equalize the static electricity between the work
surface and the IC.

The pins on the IC’'s may be bent oul at an angle,
so they do not line up with the holes in the IC socket.
DO NOT try to install an IC without first bending
the pins as described below. To do sc may damage
the IC pins or the socket, causing intermittent con-
tact.

IC LEADS

Before you install an IC, lay it down on its side as
shown below and very carefully roll t toward the
pins to bend the lower pins into line. Then turn the
IC over and bend the pins on the other side in the

sdme manner.
{ 1]

Detail 2-8A

Compare the IC to the drawing shown below. Then
determine which end of the IC is the pin 1 end.

SMALL
INDENTATION )
: 7 N\¥

i gt s

PIN 1 PIN 1 PIN 1

NOTCH poT

RIDGE NOTCH

Yy B
}Rﬂﬂﬁ' g;aﬂ. ﬂ

Position the pin 1 end of the IC over the index mark
on the circuit board. Then start the IC pins into the
socket. Make sure that all of the pins are started into
the socket. Then push the IC firmly into the socket.
NOTE: An IC pin can become bent under the IC and
it will appear as though it is correctly installed in
the socket.

SOGKET
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Refer to Pictorial 2-9 (Illustration Booklet, Fage 17)
for the following steps.

NOTE: Solder the following cables or parts to the
foil as you install them.

( ) Refer to Detail 2-9A and prepare the following
shielded cables:

2-3/4"
8-1/2"

Connect one end of the 2-3/4" shielded cable
to the circuit board as follows.

Inner lead to hole RF (near L401)
Shield wires to nearby hole GND

( ) Connect the free end of the 2-3/4" shielded
cable to the circuit board as follows:

Inner lead to hole RF (near U401)
Shield wires to nearby hole GND

Connect one end of the 8-1/2" shielded cable
to the circuit board as follows:

Inner lead to hole SIDE TONE/IN
Shield wires to nearby hole GND

Connect the free end of the 8-1/2" shielded
cable to the circuit board as follows:

Inner lead to hole SIDE TONE/QUT

PREPARE EACH END AS SHOWN

1/4 cl& 1;! T
g

- anl

-—1/2"—

-1/4"

1

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

THEN MAKE AN OPENING
PICK

PUSH BACK THE SHIELD.
IN THE SHIELD AND BEND OVER AS SHOWN.
OUT THE INNER LEAD.

REMOVE THE INNER INSULATION AND STRETCH CUT
THE SHIELD . APPLY A SMALL AMOUNT OF SOLDER
TO THE END OF THE SHIELD AND THE INNER LEAD
USE ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW.

74
somen———f{f =

Detail 2-9A
Shield wires to nearby hole GND
o Yo 3 1 (INCHES) 2 3 4 5 6 7
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(

J

I0TARY
SWITCH

Detail 2-9B

SW404: Refer to Detail 2-9B and install a rota-
ry switch at SW404 on the circuit board. Posi-
tion the switch so the side with the color dot
is positioned as shown in the Pictorial. Be
sure all of the pins are in their circuit board
holes. Then solder one of the center pins to
the foil. Again make sure the switch is tight
against and perpendicular to the circuit board;
then solder the remaining pins to the foil.

SW403, SW402, & SW401: Similarly, install
rotary switches at SW403, SW40:22, and SW401
on the circuit board. Make sure the color dot
on each switch is positioned as shown in the
Pictorial.

NOTE: When you install the shields in the following
steps, be careful not to pinch and wires between the
shields and the circuit board.

() Refer to Detail 2-9C and mount a band switch
shield to rotary switch SW403 as shown. Use
a 4-40 x 3/8" screw, a #4 lockwasher, and a
4-40 nut. Be sure the shield is on the correct
side of the switch and is positioned as shown.
Also be sure the tabs on the bottom of the
shield enter their corresponding holes in the
circuit board.

BAND SWITCH

SHIELD
#4 LOCKWASHER ﬁ
4-40 NUT ?} Pl
/
@ Y /N
; /  4-40x3/8"
! SCREW

Detail 2-9C
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() Refer to Detail 2-9D and similarly mount a ()
band switch shield to rotary switch 5W402 as
shown. Be sure to mount the shield on the cor-
rect side of the switch as shown.

() Refer to Detail 2-9E (Illustration Boo«let, Page
17) and rotate the center portions of switches
SW404, SW403, SW402, and SW401 so the
notch is positioned as shown. Then slide the
7" shaft through the centers of these switches
as shown.

( ) Push the band switch shields down tight
against the circuit board. Make sure the
shields and switches are perpendicular to the
circuit board. Then solder the two tabs on each
shield to the foil.

4-40 NUT

#4 LOCKWASHER
====—-_ @

Detail 2-9D

Refer again to Detail 2-9E and use the follow-
ing procedure to install the PA shield on the
circuit board:

1. Position the PA shield as shown in the
Pictorial (note the location of the small
hole in the shield). Then make sure the
tabs on the top of this shield enter the
slots in the band switch shields. Also
make sure the tab on the bottom of the

shield enters its corresponding circuit
board hole.

2. Push the shield down tight against the

circuit board and solder the bottom tab
to the foil. NOTE: Be careful not to pinch
any wires between the shield and the cir-
cuit board.

3: Solder the top tabs on the PA shield to

the notches in the band switch shields.

BAND SWITCH
SHIELD
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CIRCUIT BOARD CHECKOUT

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

( ) Unsoldered connections.

( ) Poorsolder connections.

( ) Solder bridges between foil patterns.

() Protruding leads which could ouch each

other or the chassis when the circuit board is
installed later.

Refer to the illustrations where parts are installed
as you make the following visual checks:

( ) Transistors for the proper type and installa-
tion.

( ) Integrated circuits for the proper type and in-
stallation.

( ) Diodes for the proper type and installation.

( ) Electrolytic capacitors for the correct position
of the positive (+) or negative [ — ) leads.

This completes the assembly of the T/R circuit
board. Set the circuit board aside and proceed to
“Chassis.”

NOTE: If you have the HWA-9 Band Pack Accessory,
check each of the parts supplied with that kit against
the Parts List. Then install the parts on the oscillator
and T/R circuit boards as directed in those Instruc-
tions (you will not have to perform the disassembly
instructions). If you do not have the Accessory at
this time, set the T/R circuit board aside and proceed
directly to “Chassis.”
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CHASSIS

PARTS LIST

Unpack the remainder of the kit and check each part
against the following list. The key numbers corres-
pond to the numbers on the “Chassis Parts Pictorial”
(Ilustration Booklet, Pages 18 and 19). Raturn any
part that is packed in an individual envelope, with
the part number on it, back to the envelope after
you identify it until that part is called for in a step.
Do not throw away any packing material until all
of the parts are accounted for.

KEY HEATH QTY. DESCRIPTION SIRCUIT
No. Part No. - IZomp. No.
ELECTRONIC COMPONENTS

NOTE: The following resistors are rated at 1/4-watt end have
a tolerance of 5%. A 5% tolerance is indicated by a fourth
color band of gold.

Al

RERRZ

A6
A7

6-470-12 1 47 {1 (yel-viol-blk) resistor R4
6-102-12 1 1000 (1 (brn-blk-red) resistor RS
10-1212 1 1000 (1 k) £2 control A2
10-1211 1 10 k{l control 21
19-756 1 10 k{} control with switch A3/5W2
21-761 2 .01 puF(103) glassceramic  Z3,C4
capacitor
26-168 1 7-17 pF variable capacitor 94
60-26 1 Slide switch SW3
63-1410 1 Rotary switch SW1
407-765 1 Meter 1

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

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No.
HARDWARE

NOTE: Hardware packets are marked to show the size of
the hardware they contain (HDW #2 & #3, or HDW #4,
etc.). You may have to open more than one packet to locate
all of the hardware of any one (#6, for example) size.

#2 & #3 Hardware

B1 250-467 2 2-56 x 3/16" screw
B2 250-1172 1 2-56 x 1/4" screw
B3 252-51 4 2-56 nut

B4  254-7 1 #3lockwasher

#4 Hardware

C1 250-156 2 4-40 x 1/8" setscrew
c2 250-1412 4  4-40 x 3/8" screw
Cc3 250-1448 4  4-40 x 3/8" flat head screw
C4 252-2 12 4-40 nut

C5 2549 12 #4 lockwasher
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KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No.
#6 Hardware
D1 250-208 3 6-32 x 1/8" screw
D2 250-1282 7 6-32 x 1/8" setscrew
D3 250-1307 14  #6 < 1/4" sheet metal screw
D4 250-1325 9  6-32 x 1/4" screw
D5  250-1432 4  #6 x 3/8" sheet metal screw
D6  250-1425 13 6-32 x 1/2" screw
D7  250-168 2  6-32 x 1-3/8" screw
D8 252-3 47  6-32 nut
D9  252-66 1 6-32wingnut
D10 253-21 2  #6 flat washer
D11 254-1 44  #6 lockwasher
D12 259-1 6 #6 solderlug
Other Hardware
E1 250-15 1 8-32 x 1/8" setscrew
E2 2527 10 Control nut
E3 253-10 5 Control flat washer
E4 2544 2  Thick control lockwasher
E5 254-5 2  Thin control lockwasher
E6 255-1 5 1/8"spacer
E7  259-10 2 Control solder lug
CONNECTORS
F1 432-72 2 Male connector pin
F2  432-73 2 Female connector pin
F3  432-120 2 PCB connector
F4 432-196 1  2-pin socket shell
F5  432-866 6  Spring connector
(includes one extra)
F6 432-907 1 2-pin plug shell
F7  432-970 1 5-pin socket shell

Heathkit

KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No.
Connectors (Cont’d)

F8 434-42 2 Phono socket J3,J5
F9  436-4 1 Phone jack J2
F10 436-5 1 Coaxial jack J4
SHEET METAL PARTS

G1  90-566-3 2 Cabinet shell

G2  200-1441 1 Mainchassis

G3  200-1442 1 Subchassis

G4  203-2162-1 1 Rear panel

G5 203-2163-1 1 Front panel

G6  204-2692 1 Drive bracket

G7  206-1481 1 BFO shield

G8  206-1472 1 VFOshield
MISCELLANEOUS

H1 75-61 4 Chassis nut

H2  100-1839 1 Vernier drive assembly

H3  260-16 1 Alligator clip

H4  261-28 2 Thin foot

H5  261-44 2  Thick foot

HE6  354-5 3 Cabletie

H7  446-602-2 1 Dial window

HB8  455-15 1 Collar

H9  456-50 1 VFO shaft

H10 462-1130 4  Smallknob

H11  462-1137 1 Large knob

H12 464-78-1 1 Tuning dial

H13 4380-5 1 Nut starter

H14 490-109 1 Alignment tool (short)

H15 490-218 1 Alignment tool (long)
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 3-1 (Illustration Bookle:, Page 19)
for the following steps.

() Refer to Detail 3-1A Part A and disassemble
the vernier drive assembly as shown. Discard
the two setscrews, control nut, anc two 2-56
screws (if they were supplied with the drive
assembly). Save the large shoulder coupler
that is threaded onto the drive assembly.

() Refer again to Detail 3-1A Part A and start two
4-40 x 1/8" setscrews into the vernier drive
assembly as shown.

() C1i: Use the following procedure to mount the
vernier drive assembly and the 7-17 pF vari-
able capacitor to the drive bracket:

1. Refer to Detail 3-1A Part B and push the
drive assembly onto the shaft of the vari-
able capacitor. Do not tighten the
setscrews yet. Then slide a thin control
lockwasher onto the bushing of the drive
assembly.

2. Set the capacitor/drive assembly into the
drive bracket so the lockwasher is inside
the chassis as shown in the Pictorial.
Push the drive assembly down toward
the bottom of the slot in the chassis.
Then use a control nut to secure the
drive assembly to the chassis. Only
tighten this nut finger tight at this time.

PART A
VERNIER 5
DRIVE g 3
ASSEMBLY |__,:
SHOULDER
COUPLER
)
)
@ SETSCREWS
CONTROL
NUT

2-56
SCREWS

PART B

e
— &,

Loosely mount the capacitor to the VFO
chassis with three 6-32 x 1/8" screws.
Tighten these screws finger tight. Then
tighten the two setscrews in the drive as-
sembly.

Start a 6-32 x 1/8" setscrew into the VFO
shaft. Then push the shafi onto the shaft
of the drive assembly and tighten the
setscrew.

Rotate the shaft of the drive assembly 1o
make sure it turns smoothly. Then alter-
nately tighten (in small amounts) the
three screws that secure the capacitor to
the chassis. Keep checking the operation
of the assembly to make sure it still oper-
ates smoothly until you have the three
screws tight.

Tighten the vernier drive control nut.

Temporarily remove the VFO shaft and
set it aside.

Reinstall the shoulder coupler onto the
vernier drive assembly. Be sure the
shoulder on the washer is away from the
VFO chassis as shown in the Pictorial.
Also be sure to tighten the coupler se-
curely.

Set the VFO assembly aside temporarily.

VERNIER VARIABLE
THIN DRIVE CAPACITOR
A M
CONTROL BeEMBLY
LOCKWASHER

Detail 3-1A
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2-56 NUT
'~‘/®

+*3 LOCKWASHER

Detail 3-2A

Refer to Pictorial 3-2 (Illustration Booklet, Page 20)
for the following steps.

( ) Position the main chassis as shown in the Pic-
torial.

Refer to the inset drawing on the Pictorial and
press chassis nuts into both of the square holes
in either side of the main chassis.

( ) Similarly, press chassis nuts into both of the
square holes in the other side of the main chas-
sis.

+4 LOCKWASHER

#4 LOCKWASHER

4-40 x 3/8":
FLAT HEAD =

4-40’V
N

CHASSIS

Heathkit

Refer to Detail 3-2A and turn a 2-56 nut all
the way onto a 2-56 x 1/4” screw. Then use
a #3 lockwasher and another 2-56 nut to
mount the screw onto the front of the main
chassis at FA. NOTE: This screw will be used
as a dial stop when the dial is installed.

NOTE: Use the nut starter to hold and start 4-40 and
6-32 nuts on screws.

() Refer to Detail 3-2B and mount a 4-40 x 3/8"
flat head screw onto the front of the main chas-
sis at FB. Use a #4 lockwasher and a 4-40 nut.
Only tighten the nut finger tight at this time.

Similarly, mount 4-40 x 3/8" flat head screws
on the front of the main chassis at FC, FD,
and FE.

Refer to Detail 3-2B and position the VFO as-
sembly (assembled earlier) onto the four
screws at FB, FC, FD, and FE. Hold the assem-
bly in place while you tighten the four screws.
Then use four #4 lockwashers and four 4-40
nuts to secure the VFO assembly in place.

VFQ
ASSEMBLY

Detail 3-2B
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Use the following procedure to mount the tun-

ing dial onto the vernier drive assembly:

1.

()

Turn a 2-56 nut all the way onto each
of the two 2-56 x 3/16" screws.

Use the prepared screws to rwount the
tuning dial to the shoulder coupler on
the vernier drive assembly as shown. Be
sure to position the tuning dial so the
dial stop is inside the circular slot as
shown. NOTE: The actual position of the
lettering on the dial may vary from that
shown.

Push the VFO shaft (set aside earlicr) all the

way onto the shaft of the vernier drive assem-
bly. Then tighten the setscrew.

()

Refer to Detail 3-2C and use the following pro-

cedure to set the dial stop:

1.

()

ily.

SETSCREWS

Loosen the two setscrews in the vernier
drive bushing,.

Use your fingers to rotate the smaller
gear (brass) on the variable capacitor
until the indicated end of the rotor is be-
tween the indicated holes in the frame
of the capacitor.

Turn the VFO shaft until the right end
of the tuning dial is against the dial stop
as shown.

Tighten the two setscrews in the vernier
drive bushing.

Set the main chassis assembly aside temporar-

SMALL GEAR
(BRASS)

RIGHT END OF
TUNING DIAL

DIAL

VFO SHAFT

Detail 3-2C

STOP
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Refer to Pictorial 3-3 for the following steps.

( ) Position the subchassis as shown in the Picto-
rial (note that the edge on the subchessis faces
upward).

NOTE: Only the screw size is called out in the fol-
lowing steps. When a step calls for “6-32 x 1/2"
hardware,” for example, it means you should use
a 6-32 x 1/2" screw, one or more #6 lockwashers,
and a 6-32 nut. The Pictorial or Detail referred to
in the step shows the proper number and ise of the
lockwashers.

T/R CIRCUIT
BOARD

SUBCHASSIS

Detail 3-3A

Use 6-32 x 1/2" hardware to mount a 1/8"
spacer to the subchassis at CA as shown. Only
tighten the hardware finger tight at this time.

Similarly, mount 1/8"” spacers to the subchassis
at CB, CC, CD, and CE. Tighten the hardware
finger tight.

Refer to Detail 3-3A and temporarily position
the T/R circuit board onto the subchassis hard-
ware. Hold the circuit board in place while
you tighten the hardware at CA, CB, CC, CD,
and CE. Then remove the circuit board and
set it aside. NOTE: If you could not tighten
the hardware at one or more of the locations,
tighten the corresponding nut after you re-
move the circuit board.
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SUBCHASSIS

OYCH| © ©

I6—32 NUT

®3“ﬁ LOCKWASHER @r:

] J
\u CGE®) g "/_1
@#E LOCKWASHER / v

\ /
6-32x1/2° .
6-32x1-3/8
%{} SCREW g SCREW

PICTORIAL 3-4
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Refer to Pictorial 3-4 for the following steps.

( ) Reposition the subchassis as shown in the Pic-
torial (note that the edge on the chassis faces
downward].

() Mount 6-32 x 1/2” hardware to the subchassis
at CF, CG, CH, CJ, CK, CL, and CN. Tighten
the hardware finger tight.

|

l/
g&\

Detail 3-4A

Similarly, mount 6-32 x 1-3/8” hardware to
the subchassis at CP and CR. Tighien the hard-
ware finger tight.

Refer to Detail 3-4A and temporarily position
the oscillator circuil board onto the subchassis
hardware. Hold the circuit board in place
while you tighten the hardware at CF, CG, CH,
CJ, CK, CL, CN, CP, and CR. Then remove the
circuit board and set it aside. NOTE: If you
could not tighten the hardware at one or more
of the locations, tighten the corresponding nut
after you remove the circuit board.

OSCILLATOR
CIRCUIT BOARD
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CONTROL
+10-1212

CONTROL
SOLDER LUG
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/(@ CONTROL '

FLAT WASHER

CONTROL
NUT

Detail 3-5A

Refer to Pictorial 3-5 (Illustration Booklet, Page 21)
for the following steps.

( ) Usethe following procedure to mount the sub-
chassis to the main chassis:

1 Position the main chassis so the four
larger round holes on the front are up-
ward.

2, Position the subchassis into the main

chassis so the edges are upward. Then
use four 6-32 x 1/4” sheet metal screws
to secure the subchassis to the main
chassis at FF, FG, FH, and FJ.

() R2: Refer to Detail 3-5A and mount the 1000
(1 k) © control (#10-1212) to the chassis at
Rz as shown. Use a control solder lug, a con-
trol flat washer, and a control nut. Be sure to
position the solder lug and the control as
shown before you tighten the hardware.

() R1: Refer to Detail 3-5B and mount the 10 k(2
control (#10-1211) to the chassis at R1 as
shown. Use a thick control lockwasher, a con-
trol flat washer, and a control nut. Be sure to
position the control as shown before you
tighten the hardware.

T LOCKWASHER
OCONTHOL
FLAT \NASHEH
CGNTFIOL JJ
- NUT / |
: a
P
Detail 3-5B

( ) R3/SW2: Refer to Detail 3-5C and mount the
10 k{} control with switch (#19-756) to the
chassis at R3/SW2 as shown. Use a control sol-
der lug, a control flat washer, and a control
nut. Be sure to position the solder lug and the
control as shown before you tighten the hard-
ware.

WITH SWITCH

10K CONTROL
+19-7586

/,ifs‘%"s‘z%%

/@ c:omnon_,_ﬁ
@ FLAT WASHER

CONTROL
NUT

\ %
-

Detail 3-5C
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ROTARY
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LOCKWASHER

FLAT WASHER

@ OCONTROL

CONTH‘OL
NUT

Detail 3-5D

() SW1: Refer to Detail 3-5D and mount the rot-
ary switch (#63-1410) to the chassis at SW1
as shown. Use a thin control lockwasher, a
control flat washer, and a control nut. Be sure
to position the switch as shown beiore yvou
tighten the hardware (note the positioas of the
lugs). Also make sure the switch studs are per-
pendicular to the subchassis.

() Setthechassis assembly aside temporarily.

Refer to Pictorial 3-6 (Illustration Booklet, Page 22)
for the following steps.

( ) Position the T/R circuit board as shovn in the

Pictorial.
NOTES:
1. In the following steps you will be directed

to prepare wires and cables and connect one
end to the circuit board. The other ends of
these wires and cables will be connec ed later.

2. When a step directs you to prepare a stranded
wire, first cut the wire to the indicated length
and remove 1/4" of insulation from each end.

Tightly twist together the wire strands at each
end. Then mell a small amount of solder on
these ends to hold the strands together.

( ) Preparea 7" large red stranded wire. Then con-
nect and solder one end of the wire to circuit
board hole 12V/IN. Cut off any excess wire
end.

( ) Prepare the following shielded cables. They
are listed in the order in which you will use
them. NOTE: To prepare these cables, use the
same procedure that you used when you pre-
pared shielded cables for the T/R circuit board.

3-1/2" 13"
14" 19-1/2"
14" 8"
16-1/2" 8"

Connect and solder one end of the shielded cables
to the circuit board as follows:

( ) 3-1/2" cable: Inner lead to hole ANT, shield
wires to nearby hole GND.

() 14" cable: Inner lead to hole NARROW/OUT,
shield wires to nearby hole GND.

( ) 14" cable: Inner lead to hole WIDE/OUT, shield
wires to nearby hole GND.

() 16-1/2" cable: Inner lead to hole BFO/IN, shield
wires to nearby hole GND.

( ) 13" cable: Inner lead to hole TX/IN, shield
wires to nearby hole GND.

() 19-1/2" cable: Inner lead to hole INJ/IN, shield
wires to nearby hole GND.

() 6" cable: Inner lead to hole AUDIO/N, shield
wires to nearby hole GND.

( ) 8" cable: Inner lead to hole AUDIO/OUT,
shield wires to nearby hole GND.
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NOTE: In the following steps you will be directed
to label some of the shielded cables coming from
the T/R circuit board. You can use masking tape or
something similar that you can easily write on. This
will make it easier for you to identify these cables
later. When you connect the free ends of these ca-
bles, you can remove the tape, if you desire.

( ) Label the cable coming from Narrow/Out
"NARROW/OUT."

( ) Label the cable coming from Wide/Out “WIDE/
ouTt.”

( ) Label the cable coming from TX/In “TX/OUT."
() Label the cable coming from INJ/In “INJ/OUT."”

( ) Label the cable coming from BFO/In “BFO/
ouT.”

() Setthe T/R circuit board aside temporarily.

() Cuta 24" length of 8-wire cable Then refer to
Detail 3-6A Part A (Illustration Booklet, Page
23) and use the following procedure to prepare
one end of the cable:

1. Separate the brown and red wires (as a
pair) from the rest of the wires for a
length of 9". Then shorten these wires
by 8". Now separate the brown and red
wires from each other for a length of 1".
Save the cut-off 2-wire cable for use
later.

2. Separate the orange, yellow, green, and
blue wires from the rest of the wires and
each other for a length of 2",

3. Separate the violet and gray wires from
the other wires and each other for a
length of 7-1/4". Then shorten these
wires by 6-1/2". Save the cut-off wires
for use later.

4, Remove 1/4" of insulation from each
wire at this end of the cable and prepare
the ends.

NOTE: This end of the cable will be referred

() Refer to Detail 3-6A Part B and use the follow-
ing procedure to prepare the other end of the
8-wire cable:

1. Separate the brown, red, orange, vellow,
and green wires (as a group) from the
rest of the wires for a length of 11-1/2",
Then shorten these wires by 3". Now
separate the five wires from each other
for a length of 1".

2. Separate the violet and gray wires (as a
pair) from the blue wire for a length of
8". Then shorten this 2-wire pair by 5",
Now separate the two wires from each
other for a length of 1",

3. Remove 1/4" of insulation from the end
of each wire at this end of the cable and
prepare the ends.

NOTE: This end of the cable will be referred
toas “end B.”

Connect the wires at end A of the 8-wire cable to
the T/R circuit board as follows. Solder each wire
to the foil as you connect it and cut off any excess
wire end.

( ) Orange wire to hole +R.
( ) Bluewireto hole KEY,

( ) Green wire to either hole 9V near the center
of the circuit board.

() Yellow wire to hole YEL.

NOTE: The other wires at this end of the cable and
the wires at end B will be connected later.

( ) Locate the brown-red 2-wire cable you set
aside earlier. Separate the wires at one end of
this cable for 1" and separate the wires at the
other end for 1-1/2". Then prepare the ends.

Connect the wires at the end of the 2-wire cable that
has the wires separated for 1-1/2" to the T/R circuit
board as follows. Solder each wire to the foil as you
connect it and cut off any excess wire end.

toas “end A.” () Brown wireto METER —.

(o] A A LA 1 HNCHES) 2 3 4 5 =] T
e 308 | 508 8 | L
!.HAIJ - |2 J[ rI |]_ = T —i ] | |I T L T L T II | I E B JT_41_1 . [ J._l_ | - . J

g 5 w2 o 4 L] .3 7 8 1o 1 12 Lk 14 -} " 17
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() Red wireto METER +.

() Cuta 14" length of 8-wire cable. Set th:s cable
aside for use later. Then separate the wires
from the remaining length of 8-wire cable. Use
these wires whenever a small stranded wire
is called for.

( ) Prepare the following small stranded wires:

10" brown
7" green
9" orange
7" red

Connect one end of the prepared wires to the T/R

circuit board as follows. Solder each wire to the foil

and cut off any excess wire end as you cornnect it.

The free ends of these wires will be connected later.

( ) Brown wireto hole +T.

( ) Green wire to the remaining hole labzled 9V
near the center of the circuit board.

( ) Orange wire to hole 9V (toward the right edge
of the circuit board.

( ) Red wireto hole 12V.

Refer to Pictorial 3-7 (Illustration Booklet, Page 24)
for the following steps.

( ) Position the chassis as shown in the Pictorial.

() Refer to Detail 3-7A (Illustration Booklet, Page

24) and use the following procedure to mount
the T/R circuit board to the subchassis:

1. Place a #6 lockwasher on each of the
screws at CA, CB, CC, CD, and CE.

2. Pull the 7" shaft all the way out of the
rotary switches that are mounted on the
T/R circuit board.

3. Position the T/R circuit board onto the
screws extending from the subchassis.

Be careful not to pinch any wires be-
tween the circuit board and the subchas-
sis.

4, Use five 6-32 nuts to secure the circuit
board to the screws.

5. Slide the 7" shaft back into the rotary
switches. Make sure the flat on one side
of the shaft is positioned as shown in
the Pictorial.

6. Turn the 7" shaft three positions clock-
wise. Then pull the shaft back out of ro-
tary switch SW404.

7. Start an 8-32 x 1/8" setscrew into the

collar. Then slide the collar onto the end
of the 7" shaft (between rotary switches
SW403 and SW404).

8. Slide the shaft back into rotary switch

SW404 as far as possible, position the
collar against the back of rotary switch
SW403, and tighten the setscrew (against
the flat on the shaft).

9, Position transformer T401 so it is not

touching the lugs of switch SW2.

NOTES:

1.

In the following steps, (NS) means not to sol-
der the connection because you will add other
wires later. “S-"" with a number, such as (S-2),
means to solder the connection. The number
following the “S-" tells you how many wires
should be at the connection. This helps you
check your work for errors as you go.

You may wish to turn the chassis over to make
the connections in the next two steps.

Connect the free end of the green wire, coming
from hole 9V of the T/R circuit board, to switch
SWi1 lug 12 (NS).

Connect the free end of the orange wire, com-
ing from hole 9V of the T/R circuit board, to

switch SW1 lug 12 (S-2).
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Connect the free end of the large red wire,
coming from hole 12V/IN of the T/R circuit
board, to switch SW2 lug 2 (NS).

Bend the solder lugs at controls R3/SW2 and
R2 away from the chassis enough to allow you
to route wires between them and the chassis
in the following steps.

Connect the free end of the red wire, coming
from hole 12V of the T/R circuit board, to
switch SW2 lug 2 (S-2).

Connect the free end of the brown wire, com-
ing from hole +T of the T/R circuit board, to
control R2 lug 3 (NS). Roule this wire as
shown in the Pictorial.

Refer to Pictorial 3-8 (Illustration Booklet, Page 25)
for the following steps.

(

)

Route the 8-wire cable coming from the T/R
circuit board around the VFO assembly, along
the front of the chassis, and down the corner
to the other side of the chassis as shown in
the Pictorial.

Connect some of the wires coming from the free end
of the 8-wire cable as follows:

(
(

)
)
)
)

Violet wire to control R1 lug 1 (NS).
Gray wire to control R1 lug 3 (S-1).
Red wire to control R2 lug 2 (NS).
Brown wire to control R2 lug 3 (NS).
Prepare the following wires:

three 1" small bare

one 8" large red stranded

Connect a 1” bare wire from control R3 lug
3 (NS) to the nearby solder lug (S-1).

(

Connect a 1" bare wire between control R1 lugs
1(S-2)and 2 (S-1).

Connect a 1" bare wire from control RZ lug
1 (NS) to the nearby solder lug (S-1).

Connect one end of the 8" large red wire to
switch SW2 lug 1 (S-1). The other end of this
wire will be connected later.

C3: Cut both leads of a .01 pwF (103) glass ce-
ramic capacitor to 1/2". Then connect the
capacitor between control R2 lugs 1 (NS) and
2 (S-2).

C4: Cut both leads of a .01 uF (103) glass ce-
ramic capacitor to 5/8”. Then connect the
capacitor between control R2Z lugs 1 (NS) to
3 (NS).

R5: Cut both leads of a 1000 (1 (brn-blk-red)
resistor to 1/2”. Then connect the resistor be-
tween control R2 lugs 1 (S-4) and 3 (S-4).

Route the brown-red 2-wire cable across the
circuit board and out through the large rectan-
gular hole in the front of the chassis as shown
in the Pictorial. The free ends of these wires
will be connected later.

Connect the free end of the shielded cable,
coming from holes Audio/In and GND on the
T/R circuit board, to control R3 as follows:

Inner lead to lug 2 (S-1).

Shield wires to lug 3 (NS).
Prepare an 8" shielded cable. Then connect the
wires at one end of the cable to control R3
as follows:

Inner lead to lug 1 (S-1).

Shield wire to lug 3 (S-3).
Route the free end of the cable coming from

control R3 as shown in the Pictorial; it will
be connected later.
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Refer to Pictorial 3-9 (Illustration Booklet, Page 26)
for the following steps.

( ) Locate the 14" 8-wire cable that you set aside
earlier. Then refer to Detail 3-9A (Illustration
Booklet, Page 26) and use the following proce-
dure to prepare one end of the cable:

1. Separate the wires for a length of 2-1/2",

2. Shorten each wire to the length shown.

3. Remove 1/4” of insulation frem each
wire at this end of the cable and prepare
the ends.

NOTE: This end of the cable will be referred
toas “end A."”

( ) Refer again to Detail 3-9A and use the follow-
ing procedure to prepare the other end of the
14" cable:
1. Separate the wires for a length of 2-1/2".
2 Shorten each wire to the length shown.
3. Remove 1/4" of insulation from each
wire at this end of the cable and prepare

the ends.

NOTE: This end of the cable will be referred

toas “end B."”

Position the cable as shown in the Pictorial. Then
refer to the inset drawing on the Pictorial and con-
nect the wires at end A (the end with the short
brown wire) to switch SW1 as follows. NOTE: Some
of the following switch lugs are hard to get to. You
may find it easier to turn the chassis over to make
some connections.

{ ) Brown wiretolug1 (S-1).

() Redwiretolug2(S-1).

( ) Orange wire to lug 3 (S-1).

() Yellow wiretolug4 (S-1).

( ) Green wiretolug5 (S-1).

() Bluewiretolug6 (S-1).

( ) Violet wiretolug7 (S-1).

( ) Gray wiretolug8 (S-1).

NOTE: End B of this cable will be connected later.

() Route the free ends of the cables labeled “Nar-
row/Out” and “Wide/Out” as shown in the Pic-
torial so they are between switch SW1 and
control R3/SW2.

() Route the free ends of the cables labeled “TX/
Out”, “IN]J/Out”, and “BFO/Out” and the cable
coming from control R3 as shown in the Picto-
rial so they are in the corner of the chassis

next to switch SW1.

Set the chassis assembly aside temporarily.
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Refer to Pictorial 3-10 (Illustration Booklet, Page 27)
for the following steps.

( ) Position the rear panel as shown in the Picto-
rial.

{ ) Use the following procedure to mount a
ground post onto the rear panel:

1. Scrape or sand any excess paint from
around hole RA on the inside of the
panel.

2 Use 6-32 x 1/2" hardware to mount a

#6 solder lug to the panel at RA. Posi-
tion the solder lug as shown in the Picto-
rial. Then tighten the hardware securely.

3. Slide two #6 flat washers onto the end
of the 6-32 % 1/2" screw. Then use a 6-32
wingnut to secure these washers. Only
tighten this nut finger tight.

NOTE: Scrape or sand any excess paint from around
the mounting holes on the inside of the rear panel
when you mount the jacks and socket in the next
three steps. This will insure a good ground.

()] J4:Refer to Detail 3-10A and mount the coaxial
jack onto the outside of the rear panel at J4.
Use 4-40 x 3/8" hardware.

4-40 NUT

#4 LOCKWASHER, /(;D

"

COAXIAL

4-40x3/8"7
SCREW

Detail 3-10A

J3: Mount a phono socket onto the inside of
the rear panel at 3. Use 6-32 x 1/4" hardware.
Be sure to position the socket as shown.

J2: Mount the phone jack onto the inside of
the rear panel at J2. Use a thick control lock-
washer, a control flat washer, and a control
nut. Be sure to position the jack as shown be-
fore you tighten the hardware.

S1: Refer to Detail 3-10B and bend back the
tabs on the 2-pin socket shell as shown. Then
push the socket shell into rear panel hole S1
until it locks into place. Be sure the pointed
side of the socket shell is toward the right as
shown.

ol e
POINTED

SIDE

Detail 3-10B
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Refer to Pictorial 3-11 (Illustration Booklet. Page 28)
for the following steps.

[ ) Position the rear panel near the chassis assem-
bly as shown. Then use six #6 x 1/4" sheet
metal screws to secure the panel to the chassis.
Start all six screws before you tighten them.
Be careful not to pinch any wires cr cables
between the panel and the chassis.

Connect the free end of the shielded cable coming
from T/R circuit board holes ANT and GND as fol-
lows:

( ) Inner lead to coaxial jack J4 lug 1 (S-1).
( ) Shield wires to solder lug RA (S-1).

( ) Refer to Detail 3-11A and install a male con-
nector pin on the free end of the large red wire
coming from switch SW2. Then push this con-
nector pin into socket S1 hole 1 until it locks
in place.

() Preparea4”large black stranded wire.

() Install a male connector pin on one end of the
prepared wire. Then push this connector pin
into socket S1 hole 2 until it locks into place.
Connect the free end of this wire to socket ]3
lug 2 (NS).

() Ra4:Cutboth leads of a 47 {2 (vel-viol-blk) resis-
tor to 5/8". Then connect the resistor between
jack J2 lugs 1 (NS) and 3 (NS). Position the
resistor as shown in the Pictorial. Be sure the
leads of this resistor do not touch anything
other than the lugs to which they are con-
nected.

( ) Prepare a 4" shielded cable. Then connect one
end of the cable to socket J3 as follows:

Inner lead to lug 1 (S-1).

Shield wires to lug 2 (S-2).

CRIMP TABS
AND SOLDER

MALE
CONNECTOR
PIN

-
" LARGE

RED

WIRE

Detail 3-11A

Connect the free end of the 4" shielded cable
to jack J2 as follows:

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

Connect the free end of the shielded cable,
coming from T/R circuit board holes Audio/
Out and GND to jack J2 as follows:

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

Position the wires and cables that are con-
nected to the T/R circuit board and the rear
panel as neatly as possible. Then refer to the
inset drawing on the Pictorial and install cable
ties on some of these wires and cables in the
areas shown.

Check the shield wires on jack J2. Make sure
these wires only touch lug 1.
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SWITCH

Detail 3-12A

Refer to Pictorial 3-12 (Illustration Booklet, Page 29)
for the following steps.

[

)

Turn the chassis assembly over (T/R circuit
board down) and position it as shown in the
Pictorial.

SW3: Refer to Detail 3-12A and mount the
slide switch to the front of the chassis at SW3.
Use two 6-32 x 1/4" screws. Be sure to posi-
tion the switch so the lugs are closest to the
top edge of the chassis.

Refer to Detail 3-12B and mount a #6 solder
lug to the chassis at RB. Use a 6-32 x 1/4"
screw and a 6-32 nut. Be sure to position the
solder lug as shown in the Pictorial before you
tighten the hardware.

6-32 x 1/4"

Detail 3-12B

Detail 3-12C

( ) Referto the inset drawing on the Pictorial and
flatten four #6 solder lugs. Use these solder
lugs in the next twao steps.

() Refer to Detail 3-12C and mount two #6 solder
lugs to the front of the chassis at RC. Use a
6-32 x 1/4” screw and a 6-32 nut. Be sure to
position each solder lug as shown in the Piclo-
rial before you tighten the hardware.

( ) Similarly, mount two #6 solder lugs to the
front of the chassis at RD. Be sure to position
the solder lugs as shown in the Pictorial before
you tighten the hardware.

() Route the cable labeled “INJ/Out” across the
front of the chassis so it is between switch
SW3 and solder lug RB. The free end of this
cable will be connected later.

NOTE: When you connect the cables to switch SW3
and solder lug RB, in the following steps, be careful
not to burn the insulation on any nearby cables.

Connect some of the cables coming from the right
front corner of the chassis as follows:

( ) Cable labeled “Narrow/Out”: Inner lead to
switch SW3 lug 3 (S-1); shield wires to solder
lug RB (NS).

( ) Unlabeled cable: Inner lead to switch SW3 lug
2 (S-1); shield wires to solder lug RB (NS).
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Cable labeled "Wide/Out™: Inner lead lo
switch SW3 lug 1 (S-1); shield wires to solder
lug RB (S8-3).

Prepare a 2-1/2" shielded cable. NOTE: Cut off
the shield wires at one end of this cable.

Refer to Detail 3-12D and connect the inner
lead at the end of the prepared shielded cable
that does not have a shield to variable
capacitor C1 lug 1 (S-1). The free end of this
cable will be connected later.

PART A

VFO
SHIELD

3 CHASSIS

\/

(

) Refer again to Detail 3-12D and use the follow-

ing procedure to mount the VFO shield onto
the VFO chassis:

1 Refer to Part A of the Detail and slide

the VFO shield onto the VFO chassis.
Make sure all the edges of the shield are
on the outside of the VFO chassis. Also
make sure the shielded cable coming
from the variable capacitor extends
through the indicated slot in the VFO
shield.

2. Turn the chassis assembly over so the
T/R circuit board is up. Then refer to Part
B of the Detail, bend over the two tabs
on the VFO shield, and solder them to
the VFO chassis.

Detail 3-12D

OVER AND

W

3
BEND TABS ‘

0y oy o3, 1 (NCHES 2 3 4 5 6
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Refer to Pictorial 3-13 (Illustration Booklet, Page 30)
for the following steps.

( ) Position the chassis assembly as shown in the
Pictorial so the T/R circuit board is down, if
this has not already been done.

() Position the oscillator circuit board near the
chassis. Then connect the violet wire of the
8-wire cable coming from the front left corner
of the chassis to oscillator circuit board hole
D(S-1).

( ] Connect the gray wire of the 8-wire cable com-
ing from the left front corner of the chassis
to oscillator circuit board hole C (S-1).

( ) Refer to Detail 3-13A Part A and install a
spring connector on the free end of the brown,
red, orange, yellow, and green wire of the 8-
wire cable coming from the left front corner
of the chassis.

Position the 5-pin socket shell as shown in Detail

3-13A Part B. Then push the spring conneclors on

the wires into the holes of the socket shell as follows.

Be sure to push on each wire until it locks into place.

( ) Yellow wire into hole 1.

( ) Orange wire into hole 2.

() Brown wire into hole 3.

( ) Green wire into hole 4.

( ) Red wire into hole 5.

() Push the 5-pin socket onto oscillator circuit
board plug P101. Be sure the yellow wire is
at 12V as shown in the Pictorial.

() Connect the free end of the shielded cable
labeled “INJ/Out” to the oscillator circuit
board as follows:

Inner lead to hole INJ/JOUT (S-1).

Shield wires to nearby hole GND (S-1).

—-l 1/4° !-'—

ﬂmq—_

PART A

CRIMP OVER BARE
END OF LEAD AND
SOLDER

x

CONNECTOR l )

DO NOT GET
SOLDER UNDER
THE SPRING

SOCKET SHELL

Detail 3-13A

) Connect the free end of the shielded cable
labeled “TX/Out” to the oscillator circuit
board as follows:

Inner lead to hole TX/OUT (S-1).
Shield wires to nearby hole GND (S-1).

) Connect the free end of the shielded cable
labeled "BFO/Out" to the oscillator circuit
board as follows:

Inner lead to hole BFO/OUT (S-1).

Shield wires to nearby hole GND (S-1).
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Connect the wires at the free end of the 8-wire cable
coming from the right front corner of the chassis to
the oscillator circuit board as follows:

() Gray wire to hole 10 (S-1).

( ) Violet wireto hole 12 (8-1).

() Blue wireto hole 15 (S-1).

() Green wire to hole 17 (S§-1).

()] Yellow wire to hole 20 (S-1).

( ) Orange wire to hole 30 (S-1).

( ) Red wireto hole 40 (S-1).

( ) Brown wire to hole 80 (S-1).

Refer to Pictorial 3-14 (Illustration Booklet, Page 31)
for the following steps.

( ) Refer to Detail 3-14A (Illustration Booklet,
Page 31) and turn an additional 6-32 nut onto
each of the nine screws extending from the
subchassis (at CF, CG, CH, C], CK, CL, CN, CP,
and CR). Then place a #6 lockwasher onto
each of these screws.

PART A

7

!

BFO
SHIELD
BEAD OF
SOLDER

(

)

Position the oscillator circuit board into the
chassis so the nine screws extending from the
subchassis pass through the nine correspond-
ing holes in the circuit board. Then use nine
6-32 nuts to secure the circuit board in place.

Refer to Detail 3-14B and use the following
procedure to mount the BFO shield onto the
oscillator circuit board:

1. Position the shield as shown in Part A
of the Detail. Then melt a bead of solder
along the each of the four corner seams
in the shield.

Z Slide the BFO shield onto the two long
screws al CP and CR as shown in Part
B of the Detail. Then use two #6 lock-
washers and two 6-32 nuts to secure the
shield. Tighten the nuts only until they
are snug.

Connect the free end of the shielded cable
coming from variable capacitor C1 as follows:

Inner lead to PCB pin E (S-1).

Shield wires to nearby wire socket GND (S-1).

PART B
e~32 NUT ®
ma LOCKWASHER o),
) &
\\ I
\ BFO !
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Detail 3-14B
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6-32 NUT
#68 LOCKWASHER ®
PHONO (3 ( 9
SOCKET ? (3/

6-32x1/4" @f

SCREW

Detail 3-14C

NOTE: Scrape or sand any excess paint from around
the mounting holes on the inside of the rear panel
when you mount the socket in the next step.

() J5: Refer to Detail 3-14C and mount a phono
sockel onto the rear panel at J5 as shown. Use
6-32 % 1/4" hardware. Be sure to position the
socket as shown in the Pictorial.

( ) Connect the free end of the blue wire coming
from the 8-wire cable (near the left side of the
chassis) to phono socket |5 lug 1 (S-1).

() Route the wires and cables that are connected
to the oscillator circuit board and the rear
panel as shown. Then position the 8-wire
cable and the shielded cable that run along
the front of the chassis behind the indicated
solder lugs at RC and RD. NOTE: Bend these
solder lugs as necessary so they hold the ca-
bles in place.

Refer to Pictorial 3-15 (Illustration Booklel, Page 32)
for the following steps.

( ) Refer to Detail 3-15A and use the following
procedure to install the dial window on the
inside of the front panel:

1. Position the front panel as shown so the
side with the printing is down.

2. Draw a pencil line across the center of
the front panel.

3. Carefully peel the backing paper strips
from the dial window. Then position the
window so the line on it lines up with
the pencil line on the front panel. Also
be sure the edge of the window is flush
with the edge of the front panel. Then
press the window into place.

( ) Carefully inspect the lugs of the meter for a
fine shorting wire that may be wrapped
around the lugs. Remove any wire that you

find.

M1: Position the meter near the fronl of the chassis.
Then connect the 2-wire cable that extends through
the large rectangular hole in the front of the chassis
to the meter lugs as follows:

([ ) Brown wire to the negative (—) or unmarked
lug (S-1).

{ ) Red wire to the positive (+) or dot marked
lug (S-1).

() Use the following procedure to mount the
front panel onto the chassis:

1. Position meter M1 in the rectangular cut-
out in the front panel as shown.

2. Hold the meter in place while you slide
the front panel onto the four shafts at
R2,R1, R3/SW2, and SW1. Make sure the
knob on the slide switch passes through
its hole in the front panel. Also make
sure the meter lugs clear the T/R circuit
board and the subchassis.

3. Use four control nuts to secure the front
panel al R2, R1, R3/SW2, and SW1.
Tighten these nuts only until they are
snug.
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( ) Start a 6-32 x 1/8" setscrew into each of the
four small knobs and two setscrews into the
large knob.

( ) Turn the shaft of the CW LEVEL control fully ()
counterclockwise. Then install a small knob
on the shaft of this control. Be sure the knob
pointer lines up with the line on the front
panel at the 7-o'clock position before you
tighten the setscrew.

( ) Turn the shaft of the RIT control to the center
of its rotation (detent position). Then install
a small knob on the shaft of this control. Be ()
sure the knob pointer lines up with the “0”
on the front panel before you tighten the
setscrew.

() Turn the shaft of the AF GAIN control fully ()
counterclockwise until it clicks, if this has not
already been done. Then install a small knob

on the shaft of this control. Be sure the knob
pointer lines up with the line at “OFF" on the
front panel before you tighten the setscrew.

Turn the shaft of the BAND switch fully coun-
terclockwise. Then install a small knob on the
shaft of this switch. Be sure the knob pointer
lines up with “80" on the front panel before
you tighten the setscrew,

Install a large knob on the main tuning shaft
and tighten both setscrews.

Shake out any loose clippings or solder
splashes that may be lodged in the wiring.
Also carefully check the chassis connections
to make sure they are all soldered properly.

Set the chassis aside temporarily.

DIAL
WINDOW

PENCIL

LINE

Detail 3-15A
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18°
CRIMP WHT WIRE
AND
SOLDER ﬂ;;;:
PCB
CONNECTOR

PICTORIAL 3-16

Refer to Pictorial 3-16 for the following steps.
()
()

Prepare an 18" white solid wire.

Solder a PCB connector onto one end of the
prepared wire as shown in the Pictorial.

NOTE: This wire will be referred to as the “test lead”
during the “Initial Tests."”

(INCHES) 2 3

l/‘y'a/“l
A e L |

ue A wn, 8 |

CRIMP ALLIGATOR
AND CLIP
SOLDER

-
PCB ::i:!
CONNECTOR 5

PICTORIAL 3-17

Refer to Pictorial 3-17 for the following steps.
Prepare a 6" white solid wire.

Solder a PCB connector on one end of the pre-
pared wire.

Solder an alligator clip onto the other end of
the prepared wire as shown in the Pictorial.

NOTE: This wire will be referred to as the “meter
test lead” during the “Initial Tests.”

Before you can perform the “Alignment,” you may
have to install a connector on the ends of your power
supply leads, if this has not already been done. Refer
ahead to “DC Power"” in the “Installation and Opera-
tion” section of this Manual (Page 87) and install
a connector (supplied) on your power supply leads.
Then proceed to “Initial Tests.”

o
[
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INITIAL TESTS

The following resistance tests will help assure you
that there are no wiring errors or other problems that
might prevent your unit from operating properly, or
even damage components. You will need an ohmme-
ter to make these tests.

If you do not achieve the indicated results as you
perform a test, locate and correct the problem before
you proceed to the next test. A possible cause is
listed for each test. Refer to the “In Case of Diffi-
culty” section for help in locating more difficult
problems.

RESISTANCE TESTS

The following resistance tests will help determine
if there are any wiring errors, solder bridges, or other
problems in your Transceiver. Perform all of the
tests before you connect your Transceiver to a power
source.

Set the front panel controls and switches as follows:
( ) CW LEVEL - fully counterclockwise.
() RIT — center of rotation (detent position).

( ) AFGAIN - fully counterclockwise (off).

( ) BAND switch — 80.
( ) SELECTIVITY — WIDE.

( ) Set your chmmeter to the R x 100 range and
connect its common lead to the Transceiver
chassis.

NOTE: If you do not obtain the correct meter read-
ings in the next step, interchange the meter leads
and recheck the readings.

( ) Touch the ohmmeter test probe to the points
indicated in the following chart and observe
the reading. Then change the BAND switch
position and move the test probe to the next
test point, etc.
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Refer to Pictorial 4-1 (Illustration Booklet, Page 33)
for the location of the following test points.

NOTE: With the BAND switch in any position other
than the one indicated in the step, the resistance
should measure approximately 1000 € higher than
shown. If you do not have the accessory bands (30-,
17-, 12-, or 10-meters) installed, omit the tests
marked with an asterisk.

mixer filter (L101 - L117)

BAND TEST POINT OHMMETER READING POSSIBLE CAUSE
() 80 R107 350 to 700 A. 9-volt line (U402).
() 40 R109 350 to 700 B. Bandswitch wiring.
() 30* R111 350to 700 C. Short in corresponding
() 20 R113 350 to 700 D.P101 wiring.
() 17* R115 350 to 700
() 15 R117 350 to 700
() 12* R119 350 to 700
() 10* R121 350 to 700

( ) Return the BAND switch to 80 before you
make the following tests.

POSSIBLE CAUSE

TEST POINT OHMMETER READING
( ) PointE (wire socket). 300 to 700
( ) UnplugP101.
( ) PointE (wire socket). 300 to 700
() 12V pin(plugP101). 300 to 600

A. 9-volt line.
B. Main tuning capacitor C1.

C. P101 wiring.

A. VFO circuit, L118,
Q102—Q106.

A. 12-voltline.
B. BFO circuit, Q102.
C. Mixer output, Q101.

D. HFO output, Q111.
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Q103 circuit.

T12 foil shorted.

BFO circuit, D141,
Q114,Q115.

TEST POINT OHMMETER READING POSSIBLE CAUSE
( ) Setyour ohmmeter
to R x 1000.
() Ri2pin. 15 k2 to 30 kQ2
( ) Setyourohmmeter
toR x 100.
() Ti2pin. 800 to 1800
() CWL. 3000 to 6000

() Reconnect plug P101.

() 12V pin. 300 to 600

( ) R12pin. 300 to 700
() Ti12pin. 300 to 700

{ ) 9Vpin. 300 to 800
() CWL. 300 to 700**
( ) TP104. infinite

( ) Turn the Transceiver over as shown in Picto-
rial 4-2 (Illustration Booklet, Page 33) and set
your ohmmeter to the R X 1000 range. Then
make the following tests.

** This indication should decrease as you turn the CW LEVEL
control clockwise.

D143 reversed or faulty.

Shorton 12 V line,
T/R board.

Short on R12 line.
P101 wired wrong.
T12 line.

CW LEVEL control
wiring.

T/R board.
U301, T302.

CW LEVEL control
wiring.

T12 line from C/R
board.

Shorted cable at OSC
or BFO/IN.
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TEST POINT OHMMETER READING POSSIBLE CAUSE
( ) AFGAIN (lug 2). 0to 10 k{2 as you A. Shorted cable.
rotate the control
clockwise.

B. Wiring of AF GAIN

control or SELECT-
IVITY switch.
( ) SidetonelIn cable Infinite A. Shorted cable.
(inner lead).
( ) Be sure the SELECTIVITY switch is in the
WIDE position.
( ) Wideoutcable 8k to 15 k) A. Shorted cable.

(inner lead).

B. Selectivity switch

wiring.
( ) Setthe SELECTIVITY switch to NARROW.
( ) Narrow out cable 8 kQto 15 kO A. Switch wiring or
(inner lead). cable.
( ) SetyourohmmetertoR X 100.
( ) Caseof Q424. 300 to 500 A. Soldering, or Q424.
( ) Tx/Incable 300 to 500 A. Cable shorted or
(inner lead). open.

B. Oscillator board L137
shorted or open.

This completes the Initial Tests. Proceed to the
“Alignment” section.
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ALIGNMENT

An RF detector circuit is built into the Transceiver
to aid you in the alignment procedure. The only
equipment you will need is a VIVM or DVM with
a 1 to 2 volts scale and a 15 volt scale, and a fre-
quency counter with a range to 10 MHz and an accu-
racy of .01%.

INITIAL CONTROL SETTINGS

Refer to Pictorial 5-1 (Illustration Booklet, Page 34)
and set the front panel controls and switches as fol-
lows:

( ) CWLEVEL - fully counterclockwise.

( ) RIT — center (detent) position.

( ) AF GAIN - fully counterclockwise (OFF).

( ) BAND switch — 80.

() TUNING DIAL — 250 KHz.

Refer to Pictorial 5-2 (Illustration Booklet, Page 34)
and set the T/R circuit board controls as follows (as
viewed from the front of the Transceiver):

( ) METER ZERO (R333) — 12 o’clock position.

( ) MUTEDELAY (R445) — 3 o'clock position.

( ) SIDETONE LEVEL (R368) — 3 o'clock position.
( ) AGC SET (R329) - 3 o'clock position.

Refer to Pictorial 5-3 (Illustration Booklet, Page 35)
and set the oscillator circuit board controls as fol-

lows:

( ) TRANSMIT RETURN (R131) - 9 o'clock posi-
tion.

( ) HFO Level (R173) - 3 o'clock position.
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HFO ALIGNMENT

During the alignment, you will use the two test wires
that you prepared earlier.

Refer to Pictorial 5-3 (Illustration Booklet, Page 35)
for the following steps.

( ) Push the PCB connector on one end of the
meter test lead (with an alligator clip on the
other end) onto the circuit board pin at METER
on the oscillator board.

( ) Connect the alligator clip of this test wire to
the positive (+) lead of your VTVM (or DVM).
Then connect the negative or common lead of
vour meter to the Transceiver chassis.

() Set your meter to measure 4-volts DC and turn
the meter on.

{ ) Push the PCB connector on one end of the test
lead (assembled earlier) onto the pin at RF.

When a test point is called out in a step, insert the
bare end of the test lead wire into the wire socket
at that test poini on the circuit board.

{ )] Connect the Transceiver to a 12.6-volt DC
source. Then turn the AF GAIN control on the
Transceiver clockwise until it clicks on.

() Connect the free end of the test lead wire to
TP103 (near HFO Level control R173).

NOTES:

1. When you adjust the coils in the following
steps, be careful not to exert any downward
pressure on the slugs. Also do not turn the
slugs more than two turns clockwise. Too
much pressure, or turning the slug too far
clockwise, could dislodge the slug from the
coil.

Adjustments must be made in the following
sequence for proper alignment. Use the small
end of the red alignment tool to adjust each
coil, in order, for a maximum reading on your
meter (you may not have a reading when you
start). Set the BAND switch to the band indi-
cated for each adjustment. Some adjustments
may seem very sharp; make them slowly and
carefully. No coil should require more than
1-1/2 turns in either direction. Increase the
range of your voltmeter as necessary. If you
do not have the optional bands installed, omit
the steps that have an asterisk.

BAND ADJUST
() 80 L124
() 40 L125
() 30" L126
() 20 L127
(. ) a7 L128
() 15 L129
() 12* Las
() 10* L132

Repeat the preceding steps until no further in-
crease is indicated on your meter. Then dis-
connect the RF wire and your meter, and re-
turn the BAND switch to the 80 Meter posi-
tion.
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VFO ALIGNMENT

() Refer to Pictorial 5-2 (Illustration Boaklet,
Page 34) and use the blade of the shorter align-
ment tool to turn the trimmer of main tuning
capacitor (C1) clockwise until it is just snug.
Then turn the trimmer counterclockwise one
full turn.

( ) Position all wires in the area of the VFO circuit
away from coil L118 and the VFO tuning
capacitor.

( ) Connect your frequency counter to test point
TP102.

NOTE: The coil that you will adjust in the next step
has been preset claose to its correct setting at the fac-
tory. When you adjust this coil, be sure the slug re-
mains in the lower half of the coil.

( ) Set the Transceiver TUNING DIAL at the 250
mark and adjust L118 for a reading of 5.7493
MHz.

( ) Turn the dial to the zero mark and adjust the
trimmer of tuning capacitor (C1) for a reading
of 5.9993 MHz.

() Repeat the previous two steps until your fre-
quency counter indicates exactly 5.7493 MHz
with the dial at 250, and 5.9993 MHz at zero.
Then disconnect your frequency counter.

TRANSMIT RETURN ADJUSTMENT

(

)

Set your VI'VM or DVM to a 15 volt range and
connect its positive (+) test lead to the lead
of 33 k(2 resistor R127 nearest TRANSMIT RE-
TURN control R131.

Make sure the CW LEVEL control (on the front
panel) is fully counterclockwise, and the RIT
control is in the detent at the center of rotation.
Then note the voltage indication on vyour
meter.

Key the transmitter by shorting the KEY input
on the rear panel, or by holding down a regular
key connected to the KEY input.

Adjust TRANSMIT RETURN control R131
until the transmit voltage equals the voltage
you observed in the receive mode. Then dis-
connect your meter.

This completes the VFO alignment and Transmit Re-
turn adjustment. Proceed to “BFO Alignment.”

BFO ALIGNMENT

Refer to Pictorial 5-3 (Illustration Booklet, Page 35)
for the location of the test point and adjustment used
in the BFO alignment.

( ) Connect your frequency counter to TP104 on
the upper right-hand side of the BFO shield.

( ) Insert your alignment tool through the L135
access hole in the top of the BFO shield and
into the core of L135.

(

)

Key the transmitter and adjust L135 for a fre-
quency counter indication of 8.8307 MHz.

Unkey the transmitter and the frequency indi-
cation should be about 8.8314 MHz. Discon-
nect the frequency counter from TP104 and
remove the alignment tool.
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MIXER FILTER ALIGNMENT

( ) Push the PCB connector on one end of the
meter test lead (with an alligator clip on the
other end) onto the circuit board pin at METER
on the oscillator board.

( ) Connect the alligator clip of this test lead to
the positive (+) lead of your VTVM (or DVM).
Then connect the negative or common lead of
your meter to the Transceiver chassis.

( ) Setyour meter to measure 1.5 volts DC.

() Push the PCB connector of the test lead onto
the pin at RF and insert the bare end of the
RF wire into the wire socket at TP101.

To align the mixer filters (L101 through L117), you
will first adjust two coils for the 80 Meter band; L101
with the dial set at zero and L102 with the dial set
at 250. Then you will repeat the two adjustments
until the VTVM or DVM reading shows no further
improvement before you proceed to adjust the next
band. NOTE: The two readings on each band may
or may not be the same.

Coils L101 through L106 will peak when the slugs
are approximately 1/16” down from the top of the
coil form. Coils L107 through L117 will peak with
their slugs approximately 1/8" down. Preset these
slugs in the following manner before you begin the
filter alignment.

() Insert the alignment tool into the slug of the
coil and turn the slug counterclockwise until
it is even with the top of the coil form. Then
turn the slug clockwise two complete turns for
1/16" (L101 through L106), or four turns for
1/8" (L107 through L117).

NOTE: If you do not have the optional bands in-
stalled, omit the steps that are marked with an as-
terisk.

BAND DIAL DIAL
0 250
80 () L101 ( ) L102 ( ) Repeat

40 ( ) L1003 ( ) L104 ( ) Repeat
30 ( ) L1005 ( ) L106 ( ) Repeat
20 ( ) L107 ( ) L108 ( ) Repeat
17+ () L109 ( ) L111 () Repeat
15 () L1z ( ) L113  ( ) Repeat
12* () L114 ( ) L115  ( ) Repeat

10* ( ) L11e6 () L1117 ( ) Repeat

This completes the alignment of the circuits on the
oscillator circuit board. Disconnect the test leads.
Then proceed with “T/R Board Adjustments.”
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T/R BOARD ADJUSTMENTS

RECEIVE IF ALIGNMENT

This adjustment is located on the transmit/receive
(T/R) circuit board as shown in Pictorial 5-4 (Illustra-
tion Booklet, Page 35).

( ) Connect a speaker to the SPEAKER jack on the
rear panel, or connect headphones to the
PHONES jack on the rear panel.

[ ) Use the alignment tool to turn the slug in
transformer T301 for the loudest noise. Then
turn the slug counterclockwise 1/4 turn.
NOTE: You may have to use an external an-
tenna to hear a noticeable change in the noise
(this is a broad adjustment).

( ) Adjust the AF GAIN control (on the front
panel) until you hear noise in your speaker
or headphones.

( ) Adjusttransformer T302 for the loudest noise.
AGC ADJUSTMENT

() Observe the front panel meter and adjust
METER ZERO control R333 until the meter
pointer indicates zero.

( ) Slowly adjust AGC SET control R329 counter-
clockwise until the meter pointer just indi-
cates above zero. Then turn the control clock-
wise until the meter again indicates zero. Now
turn the control about 1/8-turn further clock-
wise.

( ) Turn the Transceiver off.

TRANSMIT BANDPASS ALIGNMENT

While you adjust the transmitter circuits in the fol-
lowing steps, we recommended that you connect a
dummy load to the ANTENNA jack. This will reduce
the possibility that you will cause interference on
the air.

( ) Connect a 50-ohm load to the ANTENNA jack
on the rear panel.

( ) Push the PCB connector on one end of the
meter test lead (with the alligator clip on the
other end) onto the pin marked “Meter” on
the oscillator board. Then connect the alligator
clip to the positive (+) lead of your VIVM
or DVM.

() Connect your meter's common or negative
lead to the chassis and set the meter lo mea-
sure 15 volts DC.

( ) Push the PCB connector on ane end of the test
lead onto the pin marked “RF" on the oscil-
lator board.

[ ) Insert the bare end of the RF wire into the wire
socket at TP on the T/R circuit board.

() Setthe BAND switch to 80, the TUNING DIAL
to 100, and the CW LEVEL control fully coun-
terclockwise.

() Turnthe Transceiver on.

( ) Key the transmitter as you observe vyour
VTVM. If the meter indicates less than 1 volt,
switch to a lower range or increase the CW
LEVEL slightly. Then unkey the transmitter.
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In the following steps you will adjust a pair of coils
for each band. If you do not have the optional bands
installed, omit the steps that have an asterisk.

Leave the dial set al 100 for all of these steps. Set
the BAND switch as indicated, and then key the
transmitter and adjust the listed coils alternately for
a peak voltage reading. Repeal each step at least once
until there is no further increase. Unkey the trans-
mitter between steps while you change to the next
band.

BAND ADJUST
( ) 80 L401, L402
() 40 L403, L404 Larz|CH
L413 (‘,'__ n
() 30* 1405, L406 - )

() 20 L407, L408
{ J-17* L409, L411
NOTE: For access to the 15-meter band coils, you

must remove the shaft from the BAND switch. To
do this, Refer to Detail 5-4A and perform the follow-
ing steps.

( ) Turn the Transceiver off. (=

SETSCREW
( ) Turn the BAND switch to 15 and loosen the

setscrew in the collar on the bandswitch shaft.

( ) Carefully slide the shaft part way out through
the front panel and remove the collar from the
shaft. Then slide the shaft out until coils L412
and L413 are exposed.

() Turnthe Transceiver on.

() Adjust L412 and L413 for a maximum reading
on your meter.

( ) Reinsert the bandswitch shaft all the way into
the wafers. Do not reinstall the collar yet.

Detail 5-4A
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NOTE: If you do not have the accessory bands in-
stalled, omit the next two steps.

{ ) Turn the BAND switch to 12 and adjust L414
and L415 for a maximum indication on your
meter.

[ )} Turn the BAND switch to 10 and adjust L416
and L417 for a maximum indication.

() Turnthe BAND switch to 80.

In the following steps, you will readjust coils L401
through L417, in pairs, with the dial alternately set
at 250 and zero. For each step, select the band and
set the dial at 250. Then key the transmitter and
adjust the indicated coil. Change the dial to zero,
key the transmitter, and adjust the second coil of
the pair. Repeal the step until your meter readings
are as high as possible and the two readings are near-
ly equal befare you perform the next step. If the two
readings are not close when you finish adjusting
them, adjust the coil at the end of the band that pro-
duced the higher reading for a slightly lower reading
(at its end of the band). Then readjust the other coil
at t} 2 end of the band that produced the lower read-
ing. When the readings at both ends of the band are
nearly equal, proceed to the next step. Omit the steps
that have an asterisk if you do not have the accessory
bands installed.

BAND DIAL DIAL

250 L
80 ( ) L402 () L4a01 ( ) Repeat
40 () L404 ( ) L403 ( ) Repeat
30* ( ] L406 () L405 ( ) Repeat
20 [ ) L408 ( ) L407 ( ) Repeat
17* () L411 ( ) L409 { ) Repeat

( ) Turn the BAND switch to 15 and slide the
band switch shaft out through the front panel
to expose coils L413 and L412.

15 () La13 |

) L412 () Repeat

( ) Turn the Transceiver off.

() Reinsert the bandswitch shaft into the switch
wafers, with the collar on the shaft as shown.
Press the collar against the wafer and tighten
the setscrew,

( ) Turn the Transceiver on.

12* () L41s () L4a14 () Repeat
10* ( ) L417 ( ) L416  ( ) Repeat
() Disconnect the test leads from the Transceiver.

This completes the bandpass alignment. Proceed to
“BFO Filter adjustment.”

BFO FILTER ADJUSTMENT

([ ) Setthe BAND switch to 80 and the CW LEVEL
control to the center of its rotation.

( ) Key the transmitter and adjust the CW LEVEL
control until you obtain a meter reading. Then
adjust L137 (on the oscillator circuit board)
until the front panel meter indicates as high
as possible. Then adjust the coil in the oppo-
site direction until the needle just starts to
move down scale. Unkey the transmitter.

() Turn the Transceiver off.
HFO LEVEL ADJUSTMENT

() Tune in a clear signal on any band and set
the AF GAIN control for a normal listening
level.

( ) Turn control R173 (on the oscillator circuit
board) counterclockwise until the received
signal disappears. Now turn the control clock-
wise until the signal reappears. Continue turn-
ing the control clockwise to a point where
there is no further increase, and 1/8 turn
beyond. NOTE: Do not turn this control any
further clockwise than the 3 o'clock position
(as viewed from the front of the control).

This completes the Alignment of your Transceiver.
Proceed to “Final Assembly.”
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FINAL ASSEMBLY

Refer to Pictorial 6-1 for the following steps.

( ) Position one of the cabinet shells onto the bot-
tom of the chassis as shown in the Pictorial.
Then use two #6 x 1/4" and two #6 x 3/8"
sheet metal screws to secure the shell onto the
chassis as shown. Use the #6 x 1/4" screws
in the back edge of the cabinet shell and the
#6 x 3/8”" screws in the sides.

( ) Carefully peel the backing paper from one of
the thick feet. Then press the foot onto the bot-
tom cabinet shell near one of the front corners
as shown.

( ) Similarly press a thick foot onto the bottom
cabinet shell near the remaining front corner.

() Similarly press thin feet onto the bottom
cabinet shell near the two rear corners.

Carefully peel the backing paper from the blue
and white label. Then press the label onto the
bottom cabinet shell in the area shown. Be
sure to refer to these numbers in any com-
munications you may have with the Heath
Company about your kit.

Turn the chassis over and install the remain-
ing cabinet shell onto the chassis. Use two #6
X 1/4" and two #6 x 3/8" sheet metal screws.
Use the #6 x 1/4" screws in the back edge
of the cabinet shell and the #6 x 3/8" screws
in the sides,

This completes the assembly and adjustment of your
QRP Transceiver. Proceed to “Installation and Oper-
ation."”
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INSTALLATION AND OPERATION

This section of the Manual first describes the con-
nections on the rear panel of your Transceiver and
then describes the operation of the front panel con-
trols. If you install and operate your unit as de-
scribed, vou will achieve the greatest satisfaction
from your Transceiver.,

REAR PANEL CONNECTIONS

Heathkit

Refer to Pictorial 7-1 (Illustration Booklet, Page 36)
for the locations of the following rear panel connec-
tions.

GROUND

This binding post is provided so vou can ground
vour Transceiver. Use #18 (or heavier) wire and con-
nect it securely to a grounded water pipe or other
earth ground. If you use a water pipe, be sure there
are no plastic pipes or connectors between the
Transceiver and the earth.

ANTENNA

This Transceiver will provide satisfactory results
with almost any dipole or inverted vee antenna that
has a 50- to 75-ohm impedance and a low VSWR.
Such antennas are easy to construct from lightweight
hookup wire, and they are inexpensive. However,
antennas of the beam or quad type will provide a
significant improvement in performance. An effi-
cient antenna will produce more reliable and enjoy-
able contacts.

METER ZERO

This control is accessible through a hole in the rear
panel and allows you to set the S-meter pointer to
zero when no signal is being received.

MUTE DELAY

This control is accessible through a hole in the rear
panel and allows you to set the delay between the
time you release the CW key and the receiver un-
mutes.

SIDETONE LEVEL

This control is accessible through a hole in the rear
panel and allows you to sel the side tone to the de-
sired level.
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Comprehensive reference material about antennas
and transmission lines is presented in the ARRL An-
tenna Handbook and similar publications, available
at most electronic hobby slores or public libraries.

Once you have selected and installed your antenna,
connect its lead-in to the coaxial jack on the rear
panel.

DC POWER

Your Transceiver is designed to operate from a 12.6-
volt DC source such as the Heathkit Model PSA-9
Accessory Power Supply, an automobile battery, or
other stable source that will supply 12.6 volts at 1
ampere. If you have the Model PSA-9 Power Supply,
its output connector will plug directly into the DC
POWER connector on the rear panel of your Trans-
ceiver.

For connection to a car battery or other 12.6-volt
source, refer to Detail 7-1A and perform the follow-
ing steps.

( ) Locate the 2-pin plug shell and two female
connector pins that were supplied with your
Transceiver kit. Then cut the ears from the
connector shell as shown.

( ) Prepareared wire and a black wire (preferably
16 gauge), long enough to reach from the
Transceiver to your power source. Remove
1/4" of insulation from one end of each wire
and install a female connector pin on the end
of each as shown in the Detail.

() Position the 2-pin plug shell with its point as
shown; then insert the pin on the end of the
black wire into the hole at the pointed end.
The pin is properly seated when it snaps into

the shell.

() Similarly, insert the pin of the red wire into
the other hole.

() Twist the wires to form a 2-conductor cable.

Then remove sufficient insulation from the
end of each wire to attach whatever battery
connectors you will use, or to connect the
wires directly to your source terminals.

TO POSITIVE
(+)

BATTERY

TERMINAL

TO NEGATIVE ()
BATTERY TERMINAL

BEND OVER
AND SOLDER

Detail 7-1A

( ) Connect the black wire to the negative (—)
source and the red wire to the paositive (+)
source.

CAUTION: Before you connecl your power source
to the Transceiver, recheck the connections to be
sure the negative (—) source connects to the pointed
end of the connector and the positive (+) source
to the flat end. Reversed polarity will damage the
Transistors in your Transceiver.

() Plug the connector into the DC POWER con-
nector on the rear of your Transceiver.

NOTE: If you use your Transceiver in a boat or car,
keep the power supply leads as short as possible
to help reduce ignition noises. You may need to in-
stall a “hash filter” if the interference is severe. The
ARRL Handbook contains valuable information on
noise filtering.

SPEAKER

For loudspeaker listening, connect a 4- to 8-ohm
speaker to the SPEAKER sockel on the rear panel.
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HEADPHONE

For headphone listening, plug your headphones into
the HEADPHONE jack. The speaker is automatically
cut off when a plug is inserted into the HEAD-
PHONE jack.

KEY

Connect your telegraph key or keyer to the phono
socket marked KEY. If one contact of your key con-
nects lo its frame, be sure to connect thal lead to
the outer shell of the phono jack. NOTE: There is
a positive voltage present at this jack.

FRONT PANEL CONTROLS

Pictorial 7-2 (Illustration Booklet, Page 36) shows
the front panel switches and controls, and briefly
describes their function. The following paragraphs
discuss the use of these controls in normal opera-
tion. As you read this discussion, set each switch
and control to the indicated position. Be sure you
have connected a power source to the DC POWER
connector on the rear panel and have turned on the
power source.

AF GAIN/OFF — Turns the Transceiver off and on
and sets the audio level for comfortable listening.

Rotate the AF GAIN control clockwise to about the
mid-point. You can readjust this control later if the
audio level is too loud or too soft.

BAND switch — Selects the band for receiving and
transmitting. These are the 80-, 40-, 20-, and 15-
meter bands for the basic Transceiver, and also in-
clude the 30-, 17-, 12-, and 10-meter bands if you
have the Model HWA-9 Accessory installed.

Set the BAND switch to the band you desire.

SELECTIVITY — Selects wide or narrow selectivity
as an aid in tuning out unwanted signals on either
side of the desired frequency.

Set the SELECTIVITY switch to WIDE for now. You
can later change to NARROW to eliminate adjacent
channel signals.

RIT — This control allows you to tune your receiver
to a frequency that is up to 1 kHz above or below
the transmitter frequency.

Set the RIT control to its midposition (detent).

TUNING DIAL — Selects the receive and transmit
frequency. This dial is calibrated in divisions from
0 to 250, with each small mark indicating 5 kHz
and each longer mark indicating 10 kHz. Thus, on
the 80-meter band, for example, a tuning dial setting
of zero corresponds to a frequency of 3.500 MHz,
while one small division above zero corresponds to
3.505 MHz, etc.

Use the TUNING DIAL to tune in a station. Then
calculate its frequency by adding the dial divisions
to the band's base frequency.

RELATIVE SIGNAL — This meter is marked 0 to
60 and indicates relative signal level in S-units for
received signals, and relative power when transmit-
ting.

CW LEVEL — Adjusts the level of RF output sup-
plied to the antenna.

Key the transmitter and adjust the CW LEVEL con-
trol to the point where the meter indication just
stops increasing. Never, however, adjust this control
so the RELATIVE SIGNAL meter indicates higher
than 40. Then release the key. NOTE: An indication
of 40 (half scale on 10 meters) results in rated power
output (approximate).

Your Transceiver is now ready for “on-the-air"” oper-
ation. Review the preceding operating control de-
scriptions and become familiar with them by tuning
in different stations and trying to make contact.

This completes the “Installation and Operation.”
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IN CASE OF DIFFICULTY

Begin your search for any trouble that occurs after
assembly by carefully following the steps listed
below in the “Visual Checks.” After you complete
the “Visual Checks,” refer to the Troubleshooting
Charts.

NOTE: Refer ta the “Circuit Board X-Ray Views" (Il-
lustration Booklet, Page 37) for the physical location
of parts on the circuit boards.

VISUAL CHECKS

1. Recheck the wiring. Trace each lead with a
colared pencil on the Pictorial as you check
it. It is frequently helpful to have a friend
check your work. Someone who is not famil-
iar with the unit may notice something that
you have consistently overlooked.

2. About 90% of the kits that are returned to the
Heath Company for repair do not function
properly due to poor connections and solder-
ing. Therefore, you can eliminate many
troubles by reheating all connections to make
sure they are soldered as described in the
“Soldering” section of the “Assembly Notes™
on Page 6. Be sure there are no solder
“bridges” between circuit board foils.

3: Check to be sure all transistors and diodes are
in their proper locations. Make sure each lead
is connected to the proper point. Make sure
each diode band is positioned above the band
printed on the circuit board.

Check electrolytic capacitors to be sure their
positive ( + ) mark is at the correct position.

Check to be sure each IC is properly installed
in its socket, and the pins are not bent out
or under the IC. Also be sure the IC’s are in-
stalled in their correct positions.

Check the values of the parts. Be sure in each
step that you wired the correct part into the
circuit, as shown in the Pictorial. It would be
easy, for example, to install a 68 k{} (blue-
gray-orange) resistor where a 6800 2 (blue-
gray-red) resistor should be installed.

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

A review of the “Circuit Description” may
also help you determine where the trouble is.
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If you still have not located the trouble after the “Vi-
sual Checks" are complete, and a voltmeter is avail-
able, check voltage readings against those shown on
the Schematic. Read the “Precautions for Trouble-
shooting” before you make any measurements.
NOTE: All voltage readings were taken with a high
impedance voltmeter. Voltages may vary as much
as *20%.

Heathkit

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to the “Customer Service”
information inside the rear cover of this Manual.
Your Warranty is located inside the front cover.

PRECAUTIONS FOR TROUBLESHOOTING

1. Use caution when you test IC and transistor
circuits. Although they have almost unlimited
life when used properly, they are much more
vulnerable to damage from excessive voltage
or current than other circuit components.

2. Be sure you do not short any terminals to
ground when you make voltage measure-
ments. If the probe should slip, for example,
and short across terminals or voltage sources,
it is very likely to cause damage to one or
more IC's, transistors, or diodes.

CHECKING TRANSISTORS AND DIODES

SILICON BIPOLAR TRANSISTORS

To check a transistor accurately, you should use a
transistor tester. However, if one is not available,
you can use an ohmmeter to determine the general
condition of any one of the bipolar transistors in
this kit. The ohmmeter you use must have at least
1 volt DC at the probe tips to exceed the threshold
of the diode junctions in the transistor you are test-
ing. Most vacuum tube voltmeters meet this require-
ment.

To check a transistor with an ohmmeter, proceed
as follows:

1. Remove the transistor from the circuit.

2. Set the ohmmeter to the R x 100 range.

3. Connect one of the ohmmeter test leads to the
base (B) of the transistor. Touch the other

meter lead to the emitter (E) and then to the
collector (C). Both readings should be the

same, but may be either high or low. If one
reading is high and the other low, the transis-
tor should be replaced. (Use the Identification
Chart on Page 102 to identify the transistor
leads).

4. Interchange the test leads and repeat step 3.

NOTE: In the unusual case when the readings are
all low, or all high, no matter which ohmmeter lead
is connected to the base, the transistor should be
replaced.

MOSFETS

An insulated gate type MOSFET is used at Q107 on
the oscillator circuit board. Usually, any defect in
these devices is an internal short circuit between
the source and one of the gates. You can check them
in the circuit with a high impedance voltmeter (10
megohms or higher). An abnormally low source volt-
age may indicate an internal short circuit.
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DIODES

To check a diode, unsolder one end from the circuit
board, pull the lead up and out of the circuit board
hole, and proceed as follows:

1; Set the ohmmeter to the R x 1000 range.

2. Connect one of the chmmeter test leads to the
lead at the cathode (banded) end of the diode.
Connect the other test lead to the other diode
lead. Note the meter reading. Then inter-
change the meter leads and take another read-
ing. One reading should be high and the other
low (at least 10:1). If both readings are either
high or low, the diode should be replaced.

TROUBLESHOOTING CHARTS

The following chart lists problems and possible
causes of some troubles you might encounter. If a
particular part is mentioned (Q103 for example) as
a possible cause, check that part and other compo-
nents connected to it to see that they are installed

and/or wired correctly. Also check for solder bridge
and poor connections in the surrounding area. [t is
also possible, on rare occasions, for a part to be
faulty and require replacement.

CONDITION POSSIBLE CAUSE
RIT Problem
No control of RIT. 1. Q103, Q104.
2 Diode D118.
3. Broken wire or poor connection to RIT control or points

D or C on the oscillator board.

S-Meter and Power Indicator Problems

RF out but no power reading, S/Units okay. 1. Missing jumper at W415.
2. D408.
No S/Units or power reading, Transceiver operates okay. 1 Q302.

2. No 9-volt supply to Q302.
3. Meter wiring.

No S/Units reading, Transceiver operates okay. 1. D306.
Sidetone Problems
No sidetone, receiver okay. 1. U304 not seated in socket.
2. D312,
3 Shorted cable, sidetone out.
4. Setting of Sidetone Level control (R368).
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General Receiver Problems

working in receive.

No audio output, sidetone present, transmit okay but meter not

D thpwn

u301.

AGC (pin 5 of U301) too high.

AGC Threshold (R329) misadjusted.
U302, Q301, D301, D302.

No R12 Volts on D301. (Q407, Q408)
L308 open

in recaive.

No audio output, sidetone present, transmits okay, meter okay

U303, U304,
Shorted cables to Selectivity switch.

No audio or sidetone, meter okay in transmit and receive

U303, U306.
Phone jack wiring, cables shorted.

Weak or low audio on all bands, transmits okay.

O

D301, D302, open L303

Q301, U301, FL301

T404 incorrectly wired or shorted
D403, D404, D407

AGC (R329) misadjusted

Poor receiver sensitivity

Q107.
Q301.

General Transmitter Problems

Low or no RF output on all bands, receive and sidetone okay.

BWN =

CW Level control wiring

Low or no TX Qut from BFO (see “BFO Problems™)
D401, D402, L421.

Q401 through Q406

No RF output or sidetone, receive okay

AWM -

Q408.

No T12 volt supply.

Wiring at Key jack or T/R board
Broken lead in key cable.

Transmit and Receive Problems

No transmit or receive on any band, sidetone okay.

NV e WL =

9-volt supply, U402.

Antenna or cable connection
Bandswitch wafer misaligned.

No HFO output (See "HFO Problems”)
Q101, Q107.

No BFO output (See “BFO Problems”)
Mixer filters.

No transmit or receive — one band.

-y

HFO oscillator, mixer filter.
Band switch or switched 9-volt supply to oscillator
Bandpass filter misaligned
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HFO Problems

No HFO signal, 80, 40, 30", 20-meter bands.

n =

D121 through D128.
Q108.
Jumpers W101, W102.

No HFO signal, 17*, 15, 12°. 10-meter* bands.

nag il

D128 through D137.

Wrong value capacitors at Q109.
Q10s8.

Jumper W104.

No HFO signal on any band.

o el

Q111
Open L133.
R173 misadjusted.

No HFO signal, one band.

n =

Switched 9-volt supply.
Diode in defective circuit.
Misaligned oscillator tank circuit.

VFO Problems

No VFO output.

Pl Mo

Q102, Q105, Q106.
L118 installed incorrectly.
Wrong values, C182 through C187.

VFQO C1 not connected to hole E, or shorted to shield.

BFO Problems

No BFO signal at TP104.

-

Q112,Q113.
D142,

No TX/out signal, okay at TP104.

il o el

Q114,Q115.

D143.

CW Level control miswired.

No + T12 volts on CW Level control.

Improper or no transmit shift.

L134 open.
D141,
Wrong value of C205.

WARC bands are part of the Model HWA-3 Accessory.
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Mixer Filter Problems

No signal output at INJOUT. A Shorted cable to INJ/OUT.
2. Q101.
3. D101 through D117.

No signal, one band. Improper alignment.
Defactive fitter.
Solder bridge on coil.

Diode in defective band.

bl L
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SPECIFICATIONS

GENERAL

Frequency Readout ..........................
Feadoul Acouragycawses s samns vn s w7 o o
VFO Frequency Tuning Bandwidth ............
Tuning Backlash ......... ... ... ... ........
Frequency Tuning Rate ......................

Frequency Coverage .............covvienn.n.

Frequency Stability .............. ... .. ... ...

Power Requirement .........................

* WARC bands are part of the Model HWA-9 Accessory.

Analog dial.

5 kHz divisions.

250 kHz minimum.

Less than 100 Hz.

Approximately 40 kHz per knob revolution.
3.5 MHz — 3.75 MHz.

7.0 MHz — 7.25 MHz.

*10.0 MHz — 10.25 MHz.

14.0 MHz - 14.25 MHz.

*18.0 MHz — 18.25 MHz.

21.0 MHz - 21.25 MHz.

*24,750 MHz — 25.0 MHz.

*28.0 MHz - 28.25 MHz.

Less than 150 Hz per hour after 30-minute warmup.

11 — 16 VDC at 1 ampere (12.6 V specified).
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Operating Temperature Range ................

Front Panel Meter .......... ... ... .. 0.0 ...,

Modes — Transmit/receive ... ...,

Front Panel Controls ........................

Rear Panel Connections .. ....................

Optional Accessories ........................

0° to 40° C. All specifications referenced to 12.6 VDC
at 25°C.

Relative S-unils in receive, relative power in trans-
mit.

CW only.
AF Gain with power off/on, Band switch, RIT con-
trol., Audio Filter wide/narrow, CW Level (drive),

Main Tuning.

DC Power, Speaker, Headphones, Antenna, Key,
Ground.

Model PSA-9 Accessory Power Supply.
Model HWA-9 Accessory Band Pack.

4-1/4" H x 9-1/4" W x B-1/2" D (10.8 x 23.5 X
21.6 cm).

4.7 Ibs (2.1 kg).

RECEIVER

Sensitivity ........... i

Selectivity, CW Audio Filter .................

Passband Center Frequency ..................
Audio Output, o con s 5 ayens S5ayens oy o
Dynamic Range . .................coiiiinnnnn
Image rejection ............. ... ... ...
IF REIBCHON v vummsms smmomgmin suvm s s semiss

Internally Generated In-Band Spurious .........

Less than .5 uV for 10 dB S+ N/N. Less than .2 pV
for readable signal.

Narrow — 250 Hz maximum at 6 dB.
Wide — 1 kHz maximum at 6 dB.

700 Hz (approximate).

1 watt into 8-ohm load.

85 dB, measured in the Narrow filter mode.

60 dB minimum.

60 dB minimum.

Typically below 2 pV except at 3.695. 7.166, 10.150,
14.041, 14.083, 21.195, 21.249, 28.089, and 28.093
MHz.

At least 60 dB below maximum output.

+1 kHz.
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TRANSMITTER

RE DUtpul POWEL v vu cavwes wn savivas o oo o CW, 4 watts on all bands except 3 watts on 10 met-
ers.

Transmitter Frequency Offset ................. 700 Hz lower on all bands (approximate).

Antenna Load Impedance .................... At least 90% of rated power with less than 2:1 SWR.

Protected against high SWR.,

Harmopic Radiation .. ccows v vawes vn o vnmsa s - 35 dB minimum, at rated output.

Spurious Radiation .......................... —40 dB minimum, at rated output.

T/R Operation: svors i % 58 05000 55 1% 50w 2 CW : Full break-in.

CW Sidetone ............0.cviiiiineninnnn.. 700 Hz (approximate) to speaker or headphones.

Output level internally adjustable.

The Heath Company reserves the right to discon-
tinue products and to change specifications at any
time without incurring any obligation to incorporate
new features in products previously sold.
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CIRCUIT DESCRIPTION

Refer to the Schematic (fold-in) while you read the
following information. The component numbers are
arranged in the following groups to help you locate
specific parts on the schematic, circuit boards, and
chassis.

1 - 99 Parts mounted on the chassis.
101 - 299 Parts mounted on the oscillator circuit
board.
301 - 599 Parts mounted on the T/R circuit board
and the RF probe.
RECEIVER SIGNAL FLOW

During receive, the incoming signals that are present
at the antenna connector pass through a low-pass
filter on the T/R (transmit/receive) circuit board. The
Band switch selects the proper filter, which rolls off
the high frequencies on each band. A diode switch
routes this filtered signal through a bandpass filter.
The resulting signal is mixed with a premix signal
to produce an 8.83 MHz IF signal.

The 8.83 MHz IF signal is routed through another
diode switch; then it is amplified and passed
through a 4-pole IF filter. The signal is amplified
again before it is routed to the product detector. An
AGC (automatic gain control) voltage is produced
at this point to keep the 2nd IF amplifier operating
linearly.

The product detector converts the 8.83 MHz IF sig-
nal to audio frequencies, which then pass through
either a wide or a narrow audio-active filter. An
audio frequency amplifier then amplifies this fil-
tered signal so it can drive an 8-ohm speaker or a
sel of headphones.

TRANSMITTER SIGNAL FLOW

Although the transmitter signals flow in a direction
that is opposite to the receiver, the stages for both
modes are very similar.

During CW transmissions, an 8.8307 MHz signal is
coupled to the 2nd mixer where it is mixed with
a premix signal from the oscillator circuit board to
produce the desired transmitter signal. This signal
is then filtered by the same bandpass filters that are
used during the receive mode before it is pre-
amplified and applied to the power amplifier.

The power amplifier is made up of two transistors
in parallel to produce an RF output signal. This sig-
nal is filtered by the proper low-pass filter for the
selected band to reduce harmonic radiation before
itis applied to the antenna.

The following sections describe the operation of
each circuit in greater detail.
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VFO

FET (field effect transistor) Q102 and its associated
components make up a Hartley oscillator. Part of coil
L118, Main Tuning capacitor C1, and fixed tempera-
ture-compensating capacitors C182 through C188
are used in the frequency-determining circuit of the
VFQ (variable frequency oscillator). The remaining
part of L.118 is used to couple back part of the gener-
ated signal to the drain (D) of Q102 to help sustain
oscillation. The VFO generates frequencies between
5.9993 MHz and 5.7493 MHz.

Diode D119 clamps the positive-going half of the sig-
nal to prevent Q102 from reaching high peak operat-
ing currents. This helps to keep the VFO from gener-
ating harmonic signals.

The signal at the output of Q102 is coupled through
C194 to the gate (G) of source follower Q105, which
acts as a buffer and impedance-matching device.
Q106 is a fixed-tuned amplifier that is followed by
a low-pass filter, which reduces the harmonic output
of the VFO. The VFO signal is then coupled to gate
1 (G1) of 1st mixer Q107.

RIT

The RIT circuit is in parallel with Main Tuning
capacitor C1 of the VFO. This circuit, which is con-
trolled by a +12 VDC switching voltage (+R in re-
ceive and +T in transmit) through Q103, causes a
small change in the capacitance of D118 by varying
the voltage across it. In the receive mode, RIT control
R1 is used to vary this voltage, which results in a
tuning range of +1 kHz (with respect to the receiver
frequency). In the transmit mode, Transmit Return
control R131 ensures that a constant voltage is ap-
plied across D118, regardless of the setting of the
RIT control.

HFO

The HFO (heterodyne frequency oscillator) operates
on any of eight crystal-controlled frequencies, de-
pending on which band position is selected by Band
switch SW1. The HFO signals for 80, 40, 30, and
20 meters are produced by Q108 and its associated
circuitry. Q109 and its associated components pro-
duce the HFO signals for 17, 15, 12, and 10 meters.

The signal from either HFO transistor is coupled to
the base of HFO emitter follower Q111. The HFO
signal is then coupled through C175 to gate 2 (G2)
of 1st mixer Q107.

1ST MIXER

Q107 produces the appropriate premix signal for the
selected band by mixing the VFO and HFO signals.
The premix signal is used in both the receive and
transmit modes of operation.

PREMIX FILTERS

The unfiltered premix signal is applied to one of
the eight diode switched filters and tuned circuits
selected by Band switch SW1. The selected filter
suppresses all unwanted signals; only the desired
premix signal passes through C101 to the base of
amplfier Q101. The filtered and amplified signal is
then coupled through C103 to 2nd mixer U401 on
the T/R circuit board. This circuit will be discussed
later.

BFO

This circuit produces an 8.8314 MHz signal in the
receive mode, while an 8.8307 MHz signal is gener-
ated in the transmit mode. To accomplish this task,
Q112 is used in a VXO (variable crystal oscillator)
circuit.

In the receive mode, crystal Y109, coil L135, and
capacitors C206 through C208 determine the oscil-
lator frequency.

D142 clamps the positive-going half of the signal to
prevent Q112 from reaching high-peak operating
currents. This helps to keep the oscillator from gen-
erating harmonic signals.

C211 couples the oscillator signal from the source
(S) of Q112 to the base of emitter follower Q113,
which acts as a buffer stage. Part of the signal from
Q113 is coupled to product detector U303, which
will be discussed later.

In the transmil mode, a + 12 voll switching voltage
(+T) is fed to resistor R151 to turn on D141. This
allows the circuit, which is made up of L134 and
C205, to produce a fixed offset frequency of 700 Hz
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during transmit. At this time, emitter followers Q114
and Q115 are also turned on by the “+T" switching
voltage. The 8.8307 MHz output signal al the emitter
(E) of Q115 is coupled through C217, where its
amplitude is controlled by CW Level control R2.
This controlled level is coupled through C218 to a
low-pass filter to suppress the harmonic output of
the BFO. The filtered BFO signal is coupled to 2nd
mixer U401.

2ND MIXER

U401 is a double-balanced mixer that is used in both
the receive and transmit modes of operation.

In transmit, D303 is forward biased and the TX sig-
nal is fed from the BFO to U401, where the signal
is mixed with the premix signal supplied by Q101
on the oscillator circuit board. At the same time,
a +12 volt switching voltage ( +R) is removed from
the anode end of D301 and D302, and "+ T" applies
areverse bias voltage to these diodes.

The signal at the output (pin 1) of U401 is coupled
through impedance-matching transformer T401 to
the input of the selected bandpass filter (one of eight
possible filters). A “+T" voltage is applied to the
anode of D401, which permits the signal to be
coupled to the base of Q401. At the same time, the
“+T" voltage is also applied to the cathode of D403,
which isolates the receive line from the transmit
line.

From the emitter of amplifier Q401, the signal is fed
to the base of amplifier Q402; and from Q402's emit-
ter, the signal is applied to the base of driver Q404.
At this time, keying transistor Q403 keeps Q404
turned on. Q404 amplifies the signal, couples it
through impedance-matching transformer T402, and
then applies the signal to the base of each of the
two PA transistors, Q405 and Q406. Zener diode
D405 prevents excessive RF voltages on the collec-
tors of these transistors from destroying them under
no-load and high-SWR conditions.

From the output of the PA transistors, the amplified
RF signal is fed to matching transformer T403 and
then coupled to the low-pass filter in use for that
band. The resulting filtered signal is then applied
to antenna jack J4.

In receive, the signals received by the antenna are
coupled through the proper low-pass filter and
C443. A “+R" vollage is applied to the anode of
D404 and D407, which allow the signal to pass
through matching transformer T404 and continue
through the selected bandpass filter; thus taking the
same path (but opposite direction) as the transmit
signal to the 2nd mixer.

At the 2nd mixer, the receive signal is mixed with
the premix signal; thus, a resulting 8.83 MHz IF sig-
nal is coupled through switching diodes D302 and
D301, which are forward biased by the "+R" volt-
age. This signal is now coupled through matching
transformer T301 to the gate of common source IF
amplifier Q301, which receives its operating voltage
from the switched "+ R" line. The resulting IF signal
passes through FL301 and is further amplified by
2nd IF amplifier U301. From the output of U301,
the amplified signal is coupled to matching trans-
former T302.

C327 couples a portion of the signal at the output
of T302 to the AGC loop. This signal is now rectified
by D309 and D311 and filtered by C328. The result-
ing negative voltage is fed to the input (pin 2) of
AGC amplifier U302. A fixed positive reference volt-
age is applied to pin 3 of U302. When the strength
of the signal that the transceiver is tuned to in-
creases, the voltage at pin 2 of U302 decreases (goes
more negative). This produces a higher positive volt-
age at the output (pin 6) of U302. As this voltage
increases, D305 starts to conduct. This allows C317
to charge, resulting in a positive voltage being ap-
plied to pin 5 of 2nd IF amplifier U301; thus, the
gain of U301 is reduced. R312 provides a discharge
path for C317.

The amplified 8.83 MHz IF signal is coupled through
C326 to the signal input (pin 4) of product detector
U303. A signal from the BFO is coupled through
C329 to the carrier input (pin 7) of U303. U303 mixes
the two input signals and produces sum and differ-
ence signals at its output (pin 6). The sum frequency
is filtered out by C334 through C336. The difference
frequency is an audio signal.
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AUDIO CIRCUITS

After being filtered at the output of product detector
U303, the audio signal is coupled to the inverting
input (pin 6) of operational amplifier U304B. This
stage makes up a low-pass filter with an approximate
cutoff frequency of 1 kHz at the 6 dB point. The
amplified audio signal at pin 7 of U304B is coupled
through C347 to Selectivity switch SW3, and then
through R352 and C339 to the input (pin 2 of U304A)
of the audio-active filter.

In addition to U304A, U304C makes up the audio-
active filter. These operational amplifier sections are
cascaded and allow a certain amount of audio fre-
quencies to pass through, The bandwidth for this
filter is 300 Hz (between the 6dB points) at a center
frequency of 700 Hz. This filter provides sharp selec-
tivity and permits excellent rejection of unwanted,
adjacent audio signals in the receive mode. The out-
put of the audio-active filter is coupled through
C346 to Selectivity switch SW3. The setting of this
switch determines which signal is applied to AF
Gain control R3.

The audio signal from the wiper arm of AF Gain
control R3 is coupled through R369 to the input (pin
8) of audio power amplifier U306, A signal is
coupled from the output (pin 8) of sidetone oscil-
lator U304D to this input. In the transmit mode,
Q303 mutes this input by connecting it to ground.
The output signal from U306 is coupled through
C359 to speaker 3 or phone jack J2.

KEYING CIRCUIT

Q407 through Q409 provide timing and switching
of the receive and transmit functions in the Trans-
ceiver.

The keying circuit is made up of Q408 (+ T transmit
request) and Q409 ( + R receive request). The outpuls
of these transistors are activated when the CW key
is depressed. Q411 and Q412 in the receiver mute
delay circuit are activated in the same manner.

When the key is depressed, the base of Q408 goes
low. This causes it to conduct, thus establishing a

+12 volt output for the “ +T" request lines. At the
same time, Q407 conducts and turns off Q409. C574
through C577 provide the proper timing of these
lines as they are turned on and off.

RECEIVER MUTING

Q411 and Q412 provide a variable delay for the re-
ceiver muting circuit. The emitter of Q411 is con-
nected to ground when the key is being depressed.
This effectively puts the collector of Q411 at ground
potential, causing mute drive transistor Q412 to con-
duct and provide +12 volts. The muting of the re-
ceive line ceases when the base voltage of Q412
reaches the +B voltage. R445 and C578 provide an
adjustable time constant for the muting circuit.

SIDE TONE

When the key is depressed, pin 9 of sidetone oscil-
lator U304D goes high and the oscillator is activated.
The 700 Hz signal at the output (pin 8) of U304D
is coupled through C351 and applied across
Sidetone Level control R368. From the wiper of
R368, the sidetone is coupled to the input (pin 8)
of audio amplifier U306.

RELATIVE POWER

In the transmit mode, C568 couples a portion of the
RF voltage across voltage divider R428 and R429.
D408 rectifies the positive half cycle of the voltage
across R429. C569 filters this positive voltage, which
is coupled to meter M1 through current-limiting re-
sistors R331 and R431.

S-METER

In the receive mode, D306 conducts when the AGC
voltage across C317 exceeds a predetermined level.
A portion of this voltage is coupled through R314
to the gate of Q302. The resulting, ramped voltage
at the source of Q302 is coupled to meter M1 through
current-limiting resistor R331. A regulated +9 volt
supply powers the meter circuit. Meter zero control
R333 allows you to set the meter to zero.
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SEMICONDUCTOR
IDENTIFICATION CHARTS

DIODES

CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION

NUMBER NUMBER WITH

D307, D308, 56-20 1N295A
D309, D311

D119 56-24 1N458

D138,D139 56-26 1N191

D4ag5 56-55 1N4753A

D141, D142, IMPORTANT THE BANOED FNO OF DIODES CAN
D303, D305, OE MARKED 1N A WUMBER OF WATS

D306, D312, . o B
D401, D402, 56-56 1N4149 , ol @’
D403, D404, N (y
D408, D407, wd b

D408 9%
BANDED END (CATHODE)

D101, D102,
D103, D104,
D107,D108,
D112,D113,
D121,D122, 56-646 BA-244
D123, D124,
D127, D128,
D132, D133,
D143, D301,
D302

D409 57-27 1N2071

D118 57-65 1N4002
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TRANSISTORS
CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH
Q102, Q105, .
Q112, Q301, 417-169 MPF105 D= an
Q302 5271 DSG
G
Q401, Q402 417-172 MPS6521
Q407, Q412 417-201 X29A829
Q106 417-234 2N3638A B
£
Q101,Q108 417-293 2N5770 EC
Q109, Q111
Q103, Q104,
Q113,Q114, 417-801 MPSA20
Q115,Q303,
Q411
Q408 Q409 417-819 MJE171 / L
E - METAL
CRB SIDE
Q107 417-863 MFE131
Q404 417-205 2N3866
Q405, Q406 417-912 MRF237
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INTEGRATED CIRCUITS (IC’S)

CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH (TOP VIEW)
U303 442-86 MC1496G
10 !
INPUT & 1'.'F‘.|,|¥ 3
OUTPUT  NON- V-DR .‘ql"'-"r_ auTeuT
A4 INVERT INVERT GND INVERT INVERT 3
U304 442-602 LM324N | I
{h
] 4 3 4 5 b i
OUTPUT INVERT  NON Vo NON-  INVERT OUTPULT
1 __INVERT INVERT ?
INPUT 1 INPUT 2
U402 442-681 78L08
out
GROUND
IN
AGC
+OUTPUT  GND  +INPUT INPUT
U301 442-55 MC1349P
-OUTPUT Ve -INPUT
" .2
g 2
] 5
uso2 442-715 CA3130
g %'5 _»gE =
= =
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CIRCUIT HEATH MAY BE
COMPONENT PART REPLACED IDENTIFICATION
NUMBER NUMBER WITH (TOP VIEW)
U306 442-763



















CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath Electronic Cen-
ters. Be certain to include the HEATH part number exactly as it
appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
furnished with this product and mail it to Heath. For telephone
orders (parts only) dial 616 982-3571. If you are unable to
locate an order form, write us a letter or card including:

® Heath part number.

® Model number.

® Date of purchase.

® | ocation purchased or invoice number.

® Nature of the defect.

® Your payment or authorization for COD shipment of parts
not covered by warranty.

Mail letters to:  Heath Company

Benton Harbor

Ml 49022

Atin: Parts Replacement

Retain original parts until you receive replacements.
Parts that should be returned to the factory will be listed
on your packing slip.

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convenience, “over the counter” replacement parts
are available from the Heath Electronic Centers listed in your
catalog. Be sure to bring in the original part and purchase
invoice when you request a warranty replacement from a
Heath Electronic Center.

TECHNICAL CONSULTATION

Need help with your kit? — Self-Service? — Construction? —
Operation? — Call or write for assistance. you'll find our Tech-
nical Consultants eager to help with just about any technical
problem except “customizing” for unique applications.

The effectiveness of our consultation service depends on the
information you furnish. Be sure to tell us:

® The Model number and Series number from the blue and
white label.

® The date of purchase.

® An exact description of the difficulty.

® Everything you have done in attempting to correct the prob-
lem.

Also include switch positions, connections to other units,
operating procedures, voltage readings, and any other infor-
mation you think might be helpful.

Please do not send parts for testing, unless this is specifi-
cally requested by our Consultants.

Hints: Telephone traffic is lightest at midweek — please be
sure your Manual and notes are on hand when you call.

Heathkit Electronic Center facilities are also available for tele-
phone or "walk-in" personal assistance.

REPAIR SERVICE

Service facilities are available, if they are needed, to repair
your completed kit. (Kits that have been modified, soldered
with paste flux or acid core solder, cannot be accepted for
repair.)

If it is convenient, personally deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, sup-
ply a copy of the invoice or sales slip.

If you prefer to ship your kit to the factory, attach a letter
containing the following information directly to the unit:

® Your name and address.

® Date of purchase and invoice number.

® Copies of all correspondence relevant to the service of the
kit.

® A brief description of the difficulty.

e Authorization to return your kit COD for the service and
shipping charges. (This will reduce the possibility of delay.)

Check the equipment to see that all screws and parts are
secured. (Do not include any wooden cabinets or color televi-
sion picture tubes, as these are easily damaged in shipment.
Do not include the kit Manual.) Place the equipment in a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on all sides.. Use addi-
tional packing material where there are protrusions (control
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place
this carton in another one with 3/4” of packing material bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two sides. Re-
member, the carrier will not accept liability for shipping dam-
age if the unit is insufficiently packed. Ship by prepaid express,
United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022
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