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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:

® 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

Heathkit

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 i1t 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.

PLIERS

LONG-NOSE  DIAGONAL WIRE
PLIERS CUTTERS STRIPPERS

1/8” & 1/4”-BLADE
SCREWDRIVERS

PHILLIPS 1/4"
SCREWDRIVER WRENCH

.050" & 1/16"
ALLEN WRENCHES

! OTHER HELPFUL

| TOOLS

(May Be Supplied

DESOLDERING
BULB*

DESOLDERING

NUT STARTER BRAID"

*To Remove Solder From Circuit Connections.

DRIVERS

PENCIL
SOLDERING IRON
(22 10 25 WATTS)

Most kits use a separate “Illustration Booklet”
that contains illustrations (Pictorials, Details,
etc.) that are too large for the Assembly Manual.

With Kit)
ASSEMBLY
1. Follow the instructions carefully. Read the en-
tire step before you perform each operation.
2. 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.

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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Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual.
These numbers, which are especially useful it
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.
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 eyes.

- Heathkit

SOLDERING

Soldering is one of the most important operations
you will perform while assembling your 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 is 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.



Page 7

Heathkit —

PARTS

=== (R ===
Resistors are identified in Parts Lists and steps by 1/4-WATT

their resistance value in Q (ohms), k) (kilohms), or OR

M(Q (megohms). They are usually identified by a color 1/2-WATT ' 5

code and four or five color bands, where each color
represents a number. These colors (except for the last - L. _
band, which indicates a resistor’s ‘“‘tolerance’’) will be 1-WATT 2-WATT
given in the steps in their proper order. Therefore, the Muitiplier
following color code is given for information only. BANDS: 1 2 3 s clolerance
NOTE: Occasionally, a “precision’ or ‘“‘power’ resis-
tor may have the value stamped on it.

5-BAND RESISTORS
( + 1 n/n)

S X * Note Wide
Space

4-BAND RESISTORS==={{ [{ {{{+ ({103 -

(i 10°/u) — &
*+5% BANDS: 1 2 \ \Tulerance
Multiplier
Band 1 Band 2 Band 3 (if used) Resistance
1st Digit 2nd Digit 3rd Digi Tolerance
Color Digit Color - Digit Color Digit Multiplier} JColor B . Tolerance
Black 0 Black 0 0 Black 1 Silver = 10%
Brown 1 Brown 1 1 Brown 10 Gold + 5%
2 2 2 Red 100 Red + 2%
3 3 3 Orange 1,000 Brown + 1%
4 4 4 Y eflow 10,000 Green ~ 5%
5 5 | 5 Green 100,000 Blue =+ .25%
6 6 6 Blue 1.000.000 Violet = 1%
7 7 7 Silver 0.01 Gray ~ 05%
8 8 8 Gold 0.1
9 9 g

D ————— ey

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:

NOTE: The letter “R’’ may be used at times to signify a

First digit of decimal point: as in: 2R2 = 2.2 (pF or uF).

capacitor’'s value: 1

Second digit of MULTIPLIER
capacitor’'s value: 5 FOR THE

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

TOLERANCE OF CAPACITOR

10 pF OR OVER
LESS 10 pF
0.1 pF '

*+0.25 pF
+0.5 pF
1.0 pF
+2.0 pF

MULTIPLY

ay- LETTER

1%

To find the tolerance of
the capacitor, look up

this letter in the Tolerance
columns.

10,000
100,000

I+
AW
o

1+
%
o~

*5%
*+*10%
+20%

“DuPont Registered Trademark.
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SPECIAL ASSEMBLY NOTES 3. When you install electrolytic or other tubular
| capacitors, always position each capacitor so
NOTE: The following suggestions will not necessar- the value is facing away from the circuit board
ily improve the operation of your kit. They will, (see Figure 3). Be sure to observe the correct
however, help you troubleshoot it (if it ever becomes polarity when you install electrolytic
necessary), and help you perform the “Circuit Board capacitors (as you will be directed in the
Checkout” steps at the end of the assembly sections steps). Other, non-polarized, capacitors
of this Manual. And you will have a more profes- should be installed so you can read the values
sionally-built kit when you finish. in the same direction as the printing on the cir-
cuit board.
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.

Figure 3

4. 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.

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 you can read the printing on
the circuit board (see Figure 2).
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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 HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. Part No. Comp. No.
RESISTORS Resistors (Cont’d)
NOTE: The fO"OWing resistors are rated at 1/4-watt and have 6-271-12 5 270 Q (red-viol-brn) R155. R159
a tolerance of 5%. A 5% tolerance is indicated by a fourth R161 R1 64:
color band of gold. R165
6-331-12 2 330 () (org-org-brn) R135, R148
6-470-12 3 47 Q (yel-viol-blk) R128, R129, 6-471-12 1 470 Q (yel-viol-brn) R156
R142 6-681-12 2 680 () (blu-gry-brn) R145, R151
6-101-12 5 100} (brn-blk-brn) R104, R138, 6-152-12 2 1500 (1 (brn-grn-red) R158, R163
R147, R153, 6-222-12 5 2200 () (red-red-red) R107, R109,
R174 R113, R117,
6-221-12 3 220 (red-red-brn) R123, R124, R166
R143 6-332-12 2 3300 (org-org-red) R157, R162




HEATH
Part No.

QTY. DESCRIPTION

Resistors (Cont’d)

6-392-12
6-682-12
6-822-12
6-103-12

6-123-12
6-223-12
6-333-12
6-473-12
6-104-12
6-224-12

6-334-12
6-155-12

2
2
1
3

3900 (1 (org-wht-red)
6800 () (blu-gry-red)
8200 (1 (gry-red-red)
10 k{2 (brn-blk-org)

12 k(2 (brn-red-org)
22 k() (red-red-org)
33 k{1 (org-org-org)
47 k(} (yel-viol-org)
100 k{1 (brn-blk-yel)
220 k(1 (red-red-yel)

330 k() (org-org-yel)
1.5 M2 (brn-grn-grn)

CIRCUIT
Comp. No.

R137, R139
R168, R169
R105
R118, R132,
R133
R108, R110,
R114
R102, R103,

'R141, R171,

R172
R127
R154
R126, R144,
R152
R136
R134
R146

HEATH
Part No.

CAPACITORS

21-761

21-762
DIODES

56-24
56-26
06-56
56-646

57-65

QTY. DESCRIPTION

32 .01 uF (103) glass ceramic

1

1
2
2

.1 wF (104) glass ceramic

1N458
1N191 (brn-wht-brn)
1N4149

17 BA-244 (red-yel-yel)

1

1N4002

CIRCUIT
Comp. No.

C102, C107,
C112,C121,
C129, C139,
C141,C143,
C145, C151,
C153, C157,
C162, C174,
C176, C178,
C181,C189,
C191,C192,
C193, C195,
C197, C203,
C209, C212,
C214, C216,
C217, C218,
C219, C226
C177

D119
D138, D139
D141,D142
D101, D102,
D103, D104,
D107, D108,
D112, D113,
D121, D122,
D123, D124,
D127, D128,
D132, D133,
D143

D118
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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).

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No. No. PartNo. Comp. No.
CAPACITORS INDUCTORS
B1 40-1785 4 .14 pH coil (violet) L107, L108,
Mica L112, 1113
B2  40-2076 6 .3 uH coil L101, L102,
A1 20-97 2 50pF C207, C208 L124,6 1125,
A1 20-110 1 75pF C205 L127, L129
At 20-119 2 90pF C127,C128 B2 4()-2075 3 .44 upHcoil L103, L104,
A1 20-102 1 100 pF C206 L137
Al 20-124 1 115pF C149 B2 40-2070 1 3 uHcoil L135
A1 20-178 2 160 pF C118,C119 B3  40-2111 1 5.5 pH coil L118
A1 20-105 1 180pF C111 B4 45-73 1 2.2 pH choke (red-red-gold) L133
At 20-108 1 200pF C109 B  45-625 2 4.7 uH choke (yel-viol-gold) 1.122,L123
A1l 20-115 2 300pF C1 05,}C1 06 B5 45-621 4 100 pHchoke (brn-blk-brn)  L119, L121,
L134, L136
Ceramic TRANSISTORS
A2 21-33 1 33pF C126 _ : e as :
A2  21-168 4 4.7pF C117, C179, NOTE: Transistors may be marked for identification in any
C188, C194 of the following four ways:
A2 21-78 3 5pF C167,C171,
C173 1. Part number.
A2 21-169 2 6pF C108, C169 2. Type number.
A2 21115 19 pFF 104 3. Part number and type number.
A2 213 4 10p g;gg g;ﬁ 4. I?art number with a type number other than the one
A2 21-60 1 18pF C186 listed.
A2 21-84 1 24pF C161
AD  91.7 3 33pF C101, C184, Cl1 417-234 1  2N3638A Q106
C213 CH 417-293 4 2N5770 Q101, Q108,
A2 21-147 2  47pF C156,C175 Q109, Q111
A2  21-190 1 50pF C182 C2 417-863 1 MFE131 Q107
AD  D1-54 1 75pF C225 Ct 417-169 3 MPF105 Q102, Q105,
A2 21-75 1 100 pF (100K) C152 Q112
A2  21.22 1 220pF C221 Ct 417-801 5 MPSA20 Q103, Q104,
A2 2117 1 270pF C222 Q113, Q114,
A2 21-722 1 330pF C201 Q115
A2 21-56 1  470pF C196
A2 21-13 1 500pF C198
A2 21-191 3 510 pF C183, C185, CRYSTALS
C187
A2 21171 2 680pF C199, C223 D1 404-639 1 8.8314 MHZz Y109
A2  21-140 2 .001 wF (1000 pF) C103, C215 D1 404-664 1 18.330 MHz Y101
D1 404-665 1 21.830 MHz Y102
D1 404-667 1 28.830 MHZz Y104
D1 404-669 1 35.830 MH2 Y106
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KEY HEATH QTY. DESCRIPTION

No. Part No.

CONNECTORS

E1  432-121 3 PCBpin

E2 432-134 5 Wire socket

E3 432-969 1 5-pinplug

WIRE—CABLE
340-1 3" Large bare wire
340-8 18" Small bare wire
343-12 10’ 6" Shielded cable
344-2 5" Black stranded wire
344-59 2'  White solid wire
344-3 18" Large red stranded wire
344-163 6" Smallblack solid wire
344-170 7' Violet solid wire
347-55 4' B-wirecable

O Ya Vo 3, 1 (INCHES) 2

1/8 , 3/8 &/, 7/8

C 35 1 (cm) 2 3 4

CIRCUIT
Comp. Ng.

Heathkit

KeY HEATH QTY. DESCRIPTION CIRCUIT
No. PartNo. Comp. No.
MISCELLANEOUS
F1 10-918 1 500 1 control R173
F1 10-941 1 100 k(2 control R131
85-2801-1 1  Oscillator circuit board
F2 206-1463 1 Oscillator shield
F3 475-10 10 Ferrite bead
F4 1 Biue and white label*
597-260 1 - Parts Order Form*
1 Taped Component Chart
1

Assembly Manual (see Page
1 for the part number)

Solder

* These items may be packed inside the Manual.

10 11 12 13 14 Ll 16 17
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STEP-BY-STEP ASSEMBLY

Refer to Pictorial 1-1 (Illustration Booklet, Page 2) and solder the leads to the foil on the other side

as you read the following notes and steps. unless a step specifically directs you otherwise.
NOTES: ( ) C176: Hold a .01 uF (103) glass ceramic
capacitor as shown and bend the leads straight
1. Many circuit board drawings, such as the one down to fit the hole spacing on the circuit
shown in Pictorial 1-1, are divided into two board.
or more sections. These sections show you -
which area of the circuit board you are work- \&

ing in for a specific series of steps.

e

\

2. Refer to the “Taped Components Chart.” Note

that it is divided into numbered sections that PUS:EggWN \
match the sections on the circuit board. W
ZA\ 37N '
3. Each series of steps has you installing parts f,,f"/ {
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. ( )} Start the leads into the holes at the capacitor’s
location at the top of Section 1 of the circuit
4. Check off each step as you perform it. You board. This type of capacitor can be positioned
may also wish to place a check mark near each either way. NOTE: Glass ceramic capacitors
component on the Pictorial as you install it. are identified on the circuit board by the fol-
lowing outlines:
5. In general, solder instructions are given only
at the end of a series of similar steps. You COMPONENT COMPONENT
may solder more often, if you desire. OUTLINE NUMBER OUTLINE /NUMBER
In the following steps, you will be given detailed OR G_
instructions on how to install and solder the first HORIZONTAL VERTICAL
part on the circuit board. Read and perform each MOUNTING MOUNTING

step carefully. Then use the same procedure when-

ever you install parts on a circuit board. _ _ L
( ) Press the capacitor against the circuit board.

( ) Note that the circuit board has foil on one side Then bend the leads outward slightly to hold

and component outlines on the other. The side it in place.
with the component outlines is referred to as
the “component side.”

% T
S ESSSSSTS

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,
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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 for two or three
seconds.

SOLDERING
|RON

COMPONENT
LEAD

FOlL;

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

SOLDERING

| RON
SOLDER

FOI L\ __ /

-— e ——— .

CIRCUIT BOARD

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 /

|RON
SOLDE Rx /
FOIL
A\ ),

Cut off 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.

Heathkit

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.

BANDED END

BAND SOLID BODY

s 9 R

siiidiive . BANDED END
»

e

-
GLASS COLORED
BAND BODY END

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

l_“_____—_—_———_—___-1

Solder Flows Outward S
And Gradually Blends 2

L, -
With The Foil And The . Soldering
Lead. /7% lron

R s N i

I

, |

s TN Positioned I

FOl L\- \z i Comectly |
I

I

| when yvou 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 |

Page 15

Lthe lead and the foil.

POOR SOLDER CONNECTIONS

Solder Does Not Flow
Onto Lead. A Hard Rosin e

Bead Surrounds And £

”
. y ’ :
Insulates Connection. ), Sﬂllderlng
ron

!

I

| ,

l FOIL N Positioned
I

I

I

N 7. \ 7 Incorrectly
R NN mMmMMMEEIIIERERN

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

I small amount of additional solder to obtain a good
L_connection.

Solder Appears To <
Flow Inward And Sit On ,*""/’ff'\

Top Of Foil. / Iron

Positioned

r s,
i incorrectly
\ Vs ROSIN

When the foil is not heated sufficiently the solder will

|

|

FOIL l
!

I

|

blob on the circuit board as shown above. To correct, |
|

I

—

reheat the connection and, if necessary, apply a small
amount of additional solder to obtain a good connec-

SOLDER BRIDGE

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.

*;:- I . .

Pl A
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( ) D139: 1N191 diode (brn-wht-brn, #56-26).
NOTE: Diodes are identified on the circuit
board by the following outline:

BAND QUTLINE
T E

( ) 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 NUMBER
N 4
ROOO OR ROOO
HORIZONTAL VERTICAL
MOUNTIN
G MOUNTING

( ) C102:.01 uF (103) glass ceramic capacitor.
( ) R102:22 k() (red-red-org) resistor.

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

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

( ) C178:.01 uF (103) glass ceramic capacitor.
( ) R137:3900 () (org-wht-red) resistor.

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

( ) R135: 330 Q (org-org-brn) resistor. NOTE:
Mount this resistor vertically above its outline
as shown below: |

PUSH
DOWN

AGAINST

L]
L Il |
e
o
.......
[ J

»
''''''
-----

iiiiii
..............

............
L g - m

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

*
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( ) 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.
() R139: 3900 () (org-wht-red) resistor.
( ) R142:47 ) (yel-viol-blk) resistor.

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

( )} C189:.01 uwF (103) glass ceramic capacitor.

( ) R129:47 () (yel-viol-blk) resistor.

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

( } R128:47 () (yel-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-yel, #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.

( )} Skip D105.

( ) D107: BA-244 (red-yel-yel, #56-646) diode.
( )} SkipD109.

( ) D112:BA-244 (red-yel-yel, #56-646) diode.
( ) SkipD114 and D116.

( ) C181:.01 wF (103) glass ceramic capacitor.
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(
(
[
[

)
)
)
)

R127: 33 k) (org-org-org) resistor.
C197:.01 pF (103) glass ceramic capacitor.
R126: 100 k{2 (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 pF (103) glass ceramic capacitor.
NOTE: Mount this capacitor vertically above
its outline (similar to the way you mounted
the vertical resistors earlier).

Skip C116.

C121:.01 wF (103) glass ceramic capacitor.
Skip C125.

C129:.01 pF (103) glass ceramic capacitor.
Skip C134 and C138.

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

R143: 220 () (red-red-brn) resistor.

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

C191:.01 pF (103) glass ceramic capacitor.
R133: 10 k() (brn-blk-org) resistor.

C192: .01 pF (103) glass ceramic capacitor.
C193:.01 pF (103) glass ceramic capacitor.
C195: .01 pwF (103) glass ceramic capacitor.

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

Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Install components in Section 5 of the circuit board
as follows:

[

)

D102: BA-244 (red-yel-yel, #56-646) diode.

( } C139:.01 pF (103) glass ceramic capacitor.

(
[

)
)

D104: BA-244 (red-yel-yel, #56-646) diode.
C141:.01 pF (103) glass ceramic capacitor.
Skip D106 and C142.

C143:.01 pF (103) glass ceramic capacitor.
D108: BA-244 (red-yel-yel, #56-646) diode.
Skip C144 and D111.

C145:.01 pF (103) glass ceramic capacitor.
D113: BA-244 (red-yel-yel, #56-646) diode.
Skip C146, D115, C147, and D117.

R148: 330 () (org-org-brn) resistor.

C203: .01 pF (103) glass ceramic capacitor.
R146: 1.5 M) (brn-grn-grn) resistor.

R147: 100 €} (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 (2 (red-red-red) resistor.

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

D123: BA-244 (red-yel-yel, #56-646) diode.
Skip R111 and D125.

R113: 2200 () (red-red-red) resistor.
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(

[

)

)

)

D127: BA-244 (red-yel-yel, #56-646) diode.

Skip R115 and D129.

R117: 2200 () (red-red-red) resistor.

D132: BA-244 (red-yel-yel, #56-646) diode.
Skip R119, D134, R121, and D136.

R144: 100 k() (brn-blk-yel) resistor.

C174: .01 wF (103) glass ceramic capacitor.
C219: .01 uF (103) glass ceramic capacitor.
D143: BA-244 (red-yel-yel, #56-646) diode.
R164: 270 () (red-viol-brn) resistor.

C216: .01 pF (103) glass ceramic capacitor.
NOTE: Mount this capacitor vertically.

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:

(
(

)
)

C151:.01 pF (103) glass ceramic capacitor.
Skip C155, C159, and C164.

R171: 22 k(2 (red-red-org) resistor.

R174: 100 (2 (brn-blk-brn) resistor.

R166: 2200 () (red-red-red) resistor. NOTE:
Mount this resistor vertically.

R162: 3300 (2 (org-org-red) resistor.
C217:.01 pF (103) glass ceramic capacitor.
R163: 1500 () (brn-grn-red) resistor.
R165: 270 () (red-viol-brn) resistor.
C214: .01 uF (103) glass ceramic capacitor.

Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Install components in Section 8 of the circuit board
as follows:

( ) €153:.01 nF (103) glass ceramic capacitor.

(
(

)

)
)

C157:.01 wF (103) glass ceramic capacitor.
C162:.01 pF (103) glass ceramic capacitor.
Skip C166.

R172: 22 k() [red-red-brg] resistor.

C218: .01 pF (103) glass ceramic capacitor.
C226: .01 wF (103) glass ceramic capacitor.
R159: 270 (2 (red-viol-brn) resistor.

R157: 3300 () (org-org-red) resistor.

R158: 1500 {2 (brn-grn-red) resistor.

R161: 270 () (red-viol-brn) resistor.

R156: 470 () (vel-viol-brn) resistor. NOTE:
Mount this resistor vertically.

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

astall components in Section 9 of the circuit board

is

jas follows:

(
[

)
)

R108: 12 k) (brn-red-org) resistor.
R110: 12 k{2 (brn-red-org) resistor.
Skip R112.

R114: 12 k{2 (brn-red-org) resistor.
Skip R116.

R118: 10 k() (brn-blk-org) resistor.
Skip R120 and R122.

R151: 680 2 {blu-gry-brn) resistor.

R153: 100 2 (brn-blk-brn) resistor.
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( }] R154:47 k{} (yel-viol-org) resistor.
( ) R155:270 () (red-viol-brn) resistor.

( ) C212:.01 uF (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.

( ) SkipD126.

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

( ) D128: BA-244 (red-yel-yel, #56-646) diode.
( ) SkipDi131.

( } R168:6800 (2 (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 kQ (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.
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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.

STOP

{ [‘ / RIDGE

== 7l

FOIL SIDE OF
CIRCUIT BOARD

SOLDER

“:: (!

( ) PCB pin atRF.

( ) 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

@
TAPERED
o
END\ RIDGE
TN Ui (i,

{ et

FOIL SOLDER

( ) Wiresocketat 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
BEAD ~1" SMALL 2 gg:g;TE )
BARE WIRE 1"SMALL
\«-BARE WIRE
.or ',]:_'.__
| OR REtt

-----------------
............

( ) Two ferrite beads at FB-FB.

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

( )} L121:100 pH (brn-blk-brn, #45-621) choke.

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

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

( ) L122: 4.7 pH (yel-viol-gold, #45-625) choke.
NOTE: Mount this choke vertically.

( ) L123: 4.7 pH (yel-viol-gold, #45-625) 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. NOTE: Wires are

indicated on the circuit board by the following
outline:

OUTLINE COMPONENT

~~ NUMBER
W000

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

O Ve V4 3 1 (INCHES) 2 3

1/8 3/8 5/8 T/8

O 5 1 (cMm) 2 % 4 3 & 7 8
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Install parts in Section 3 of the circuit board as fol-
lows:

( )} Ferrite bead at FB.

( ) Wire socket at TP102.

( ) Two ferrite beads at FB-FB.
( ) PCB pinatkE.

( ) Wire socket at GND.

( ) Solder the leads to the foil and cut oft 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 cut 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.

10 11 12 13 14 15 106 17
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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 pH (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 7~ N\ INSULATION
\

( ) C101: 33 pF ceramic.

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

( )} C196: 470 pF ceramic.

( ) C194:4.7 pF ceramic.

( )} C188:4.7 pF ceramic.

( }J C186: 18 pF ceramic.

( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.
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Install capacitors in Section 2 of the circuit board
as follows:

( ) C105:300 pF mica.

( ) C109: 200 pF mica.

[
(

)
)

Skip C114.

C118: 160 pF mica.
Skip C123.

C127: 90 pF mica.
Skip C132 and C136.
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.
Skip C113.

C117: 4.7 pF ceramic.
Skip C122.

C126: 3.3 pF ceramic.
Skip C131 and C135.

C202: 10 pF ceramic.
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( ) C187:510 pF ceramic. ( ) C161: 24 pF ceramic.

( ) C185:510 pF ceramic. ( ) SkipC165.

( ) C183:510 pF ceramic. ( ) C223:680 pF ceramic.
( ) Solder the leads to the foil and cut off the ex- () C221:220 pF ceramic.

cess lead lengths.

( ) C222:270 pF ceramic.
Install capacitors in Section 4 of the circuit board

as follows. ( )} C225:75 pF ceramic.

( ) C106: 300 pF mica. ( ) C215:.001 pF (1000 pF) ceramic.

() C111:180 pF mica. ( ) C213:33 pF ceramic.

( )} SkipC115. ( ) Solder the leads to the foil and cut off the ex-

cess lead lengths.
( ) C119:160 pF mica. ®

Install capacitors in Section 7 of the circuit board

( )} SkipC124. as follows:
( ) C128:90 pF mica. ( ) C168: 10 pF ceramic.
( ) SkipC133 andC137. ( ) C167:5 pF ceramic.

( ) Solder the leads to the foil and cut off the ex- ( ) C172:10 pF ceramic.
cess lead lengths.

( )} C171:5 pF ceramic.
Install capacitors in Section 5 of the circuit board

as follows: ( )} C169: 6 pF ceramic.

( ) C149:115 pF mica. _ ( ) C173:5 pF ceramic.
( ) SkipC154,C158, and C163. ( ) C€205:75 pF mica.

( ) C175:47 pF ceramic. ( )} C211:10 pF ceramic.

( ) Solder the leads to the foil and cut off the ex- ( ) C206: 100 pF mica.

cess lead lengths.
( )} C207:50 pF mica.

Install capacitors in Section 6 of the circuit board
as follows: ( ) C208: 50 pF mica.

() C152:100pF (100K] ceramic. | ( ) Solder the leads to the foil and cut off the ex-
cess lead lengths.

( ) C156:47 pF ceramic.
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Refer to Pictorial 1-4 (Illustration 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.

FLA Tﬂ—r
N ﬂ 1747
RN

L]
llllllll

( ) Q101:2N5770 transistor (#41 7-293).
( ) Q106: 2N3638A transistor (#417-234).
( ) Q105: MPF105 transistor (#417-169).
( ) Q102: MPF105 transistor (#417-1 69).

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).

Page 23

( ) SkipL10s5.

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.

- L)
111111111
........

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

( ) SkipL1009.

( )} L112:.14 pHcoil (violet, #40-1785).

( ) SkipL1i14andL116.

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

( ) Q104: MPSAZ20 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 puH coil (#40-2076).

( ) L104:.44 pH 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).

( ) SkipLii15andL117.
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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 (#40-20786).

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

( ) SkipL126.

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

( ) SkipL128.

( ) L129:.3 uH coil (#40-2076).

( ) SkipL131andL132.

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

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

( ) Q114: MPSA20 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 pH coil (#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).
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( )} Q109: 2N5770 transistor (#417-293).
( ) L135:3 pH coil (#40-2070).
( ) Q112: 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
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( ) P101: 5-pin plug. Start the shorter pins into CIRCUIT BOARD CHECKOUT
the circuit board holes. Then push the plug

down tight against the circuit board and solder Carefully inspect the foil side of the circuit board
the pins to the foil. for the following most-commonly-made errors:
() R173:500 () control (#10-918). ( ) Unsoldered connections. NOTE: There are

several unused holes in the circuit board.
NOTE: When you install a crystal, match the three

leads with their corresponding holes in the circuit ( ) Poor solder connections.
board. Then push the crystal down tight against the

circuit board, solder the leads to the foil, and cut ( ) Solder bridges between foil patterns (See Page
off the excess lead lengths. ' 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.

( ) Y101:18.330 MHz crystal (#404-664).

() Y102:21.830 MHz crystal (#404-665).

( ) Skip Y103.

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

( )} Skip Y105.

( ) Y106:35.830 MHz crystal (#404-669).

( ) Skip Y107 and Y108.

( ) Y109:8.8314 MHz crystal (#404-639).
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Refer to Pictorial 1-6 for the following steps.

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

OSCILLATOR
SHIELD

( ) Similarly, melt a bead of solder along 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 shield 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.”

-------
lllllllll
Y ." ...........

OSCILLATOR
CIRCUIT
BOARD

PICTORIAL 1-6

SOLDER (4)
INSIDE CORNER
SEAMS

O <+ OSCILLATOR
SHIELD

Detail 1-6A
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T/R CIRCUIT BOARD

PARTS LIST
Remove the parts from Pack #2. Then check each To order a replacement part, always include the
part against the following list. Do not remove com- PART NUMBER. Use the Parts Order Form fur-
ponents that are supplied on a tape from the tape nished with this kit. If a Parts Order Form is not
until you use them in a step. Return any part that available, refer to “Replacement Parts” inside the
is packed in an individual envelope, with the part rear cover of this Manual. For prices, refer to the
number on it, back to the envelope after you identify separate “Heath Parts Price List.”

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.
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 Q (brn-bik-brn) R301, R341,
NOTE: The following resistors are rated at 1/4-watt 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 O (brn-gry-brn) R444
6-221-12 3 220 ) (red-red-brn) R305, R311,
R322
6-279-12 1 2.7 Q(red-viol-gold) R418 6-331-12 i 3300 (org-org-b
- g-org-brn) R419
g e 22 :;9;'";;‘?“;':)) e 419 6-471-12 1 470 (yel-viol-brn) R372
] Dingd -681-12 3 680 Q (blu-gry-brn R332, R417,
6-680-12 1 68} (blu-gry-blk) R324 6-68 (blu-gry-brm)

R428
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QTY. DESCRIPTION CIRCUIT HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No. Part No. Comp. No.
Resistors (Cont’d) CAPACITORS
6-821-12 1 820 (] (gry-red-brn) R337 21-761 26 .01 uF (103) glass ceramic  C302, C304,
6-102-12 9 1000 Q (brn-blk-red) R334, R335, C307, C311,
R336, R338, C314, C315,
R347, R373, C316, C321,
R414, R435, C322, C323,
R436 C325, C338,
6-122-12 1 1200 Q (brn-red-red) R342 C349, C353,
6-1562-12 1 1500 Q (brn-grn-red) R429 C354, C358,
6-182-12 1 1800 Q (brn-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 Q) (red-viol-red) R344 C442, C443,
6-332-12 4 3300 (2 (org-org-red) R369, R401, C445, C579
R402, R424 21-762 9 .1uF (104) glass ceramic C331, C332,
6-392-12 1 3900 {1 (org-wht-red) R408 C351, C352,
6-472-12 12 4700 (1 (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 Q (grn-blu-red) R304 DIODES
6-682-12 2 6800 0} (blu-gry-red) R316, R325
6-752-12 1 7500 Q (viol-grn-red) R416 56-20 4 1 -
6-822-12 1 8200 2 (gry-red-red) R403 2954 (red-wht-grn) ggg; ' gg??’
6-103-12 4 10k (brn-bik-org) R343, R431, 56-55 1 1N4753A 0405'
R439, R446 56-56 11 1N4149 D303, D305
6-123-12 1 12kQ (brn-red-org) R323 D306. D312,
6-153-12 2 15k} (brn-grn-org) R348, R351 D401 | D402’
6-223-12 1 22k(} (red-red-org) R371 D403' D404’
6-273-12 2 27 k(] (red-viol-org) R314, R349 D406' D407’
6-333-12 5 33k (org-org-org) R306, R313, D408, '
R353, R358, 56-646 2 BA-244 (red-yel-ysl) D301, D302
R409 57-27 1 1N2071 D409
6-473-12 3 47 kQ (yel-viol-org) R312, R328,
R422
6-104-12 11 100 k{2 {brn-blk-yel) R302, R309,
R315, R321,
R355, R356,
R361, R362,
R363, R365,
R366
6-154-12 1 150 k(2 (brn-grn-yel) R367
6-564-12 1 560k (grn-blu-yel) R319
6-684-12 2 680 k(] (blu-gry-yel) R352, R357
6-105-12 2 1M (brn-blk-grn) R326, R327
6-155-12 3 1.5 M (brn-grn-grn) R317, R354,
- R359
6-515 1 5.1 M(}, 1/2-watt (grn-brn-grn) R318
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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).

KEY HEATH QTY. DESCRIPTION

CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. PartNo. Comp. No.
CAPACITORS Electrolytic
: A3  25-922 3 .68pF C571, C572,
‘Mica C575
A3  25-923 1 15puF C514
A1 20-141 1 82pF C305 A3  25-924 4 22uF C336, C346,
‘Al 20-102 1 100 pF C324 C347, C435
Al 20-178 2 160pF C562, C564 A3  25-912 2 33pF C317,C576
At 20-108 2 200pF C558, C561 A4  25-864 2 10 pF, 25V C319, C357
Al 20-126 1 255pF C563 A3  25-880 2 10 uF, 35V C427, C436
Al 20-139 1 330pF C559 A3  25-927 2 22uF C343, C577
- Al 20-106 2 390pF C552, C554 A3 25-915 1 47 pF C578
Al 20-167 2 620pF C447, C551 A3  25.-948 2 100 uF C333, C342
Al 20-107 1 680pF C553 A3  25-942 1 220 pF C359
Al 20127 2 1300pF C448, C449 A3 25-889 1 330uF C444
Ceramic INDUCTORS
A2 21-702 2 5pF C415, C439 Bl  40-2116 2 .55 uH toroid coil L441, L442
A2 21-703 1 6.8pF C408 B2  40-2073 2 .71 uHcoil L412, 1.413
A2 21-3 2 10pF C309, C312 B1  40-2115 2 .9 uH toroid coil L438, L439
A2 21-770 1 12pF C402 B2  40-2072 2 .9 pH coil L407, L408
A2 21-111 1 15pF C301 B1  40-2113 2 1.8 uH toroid coi L434, L435
A2 21-60 1 18pF C318 B3 40-2112 3 3 uH toroid coil .431, L432,
A2 21-84 1 24pF C401 L433
A2 21-75 2 100 pF (100K) C329, C434 B2  40-2070 2 3 upHcoil L403, L404
A2 21-788 2 110pF (111) C416, C417 B4  40-2118 1 6.5 pH toroid coil T403
A2 21-715 2 150 pF (151) C409, C411 B2  40-2069 2 13 pH coil L401, L402
A2 21-746 2 180 pF (181) C403, C404 B5 45-73 1 2.2 uHchoke (red-red-gold) L425
A2 21-17 2 270pF C306, C568 B6 45-614 1 10 pH choke (brn-blk-blk) L426
A2 21-140 10 .001 pF (1000 pF) C308, C313, B7 45-622 1 68 pH choke (biu-gry-blk) .304
C326, C327, B7 45-621 15 100 pH choke (brn-blk-brn)  L301, L302,
C328, C339, 1.303, L305,
C341, C344, L3086, 1.307,
C345, C437 L308, L418,
A2 21-164 1 .0015 uF (1500 pF) C438 L419, L421,
A2  21-27 2 .005 uF (5000 pF) C334, C335 L422, L423,
A2  21-143 2 .05pF C429, C431 L424, L427,
L428
B2 52-193 2 10.7 MHz transformer T301, T302
B8 404-640 1 8.830 MHz crystal filter FL301
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KEY HEATH

No. PartNo.

QTY. DESCRIPTION

CIRCUIT
Comp. No.

KEY HEATH
No. PartNo.

TRANSISTORS-INTEGRATED CIRCUITS (ICs)

NOTE: Transistors and integrated circuits may be markea

for identification in any of the foliowing four ways:

1.

Part number.

2. Type number. (For integrated circuits, this refers only

3. Part number and type number.

to the numbers and letters shown in bold print in the

Parts List. Disregard any other numbers or letters on
the IC.)

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

C1
C2
C2
C2
C2
C3
C2
C3
C4
C4
C4
C5
C6
C4

listed.

417-819
417-169
417-801
417-865
417-172
417-912
417-201
417-205
442-715
442-602
442-55

442-96

442-681

442734

163

MJE 171 transistor
MPF105 transistor
MPSAZ20 transistor
MPSASS transistor
MPS6521 transistor
MRF237 transistor
X29A829 transistor
2N3866 transistor
CA3130 IC
LM324N IC
MC1349P IC
MC1496G IC
78L08 IC

L M388N-3 IC

Q408, Q409
Q301, Q302
Q303, Q411
Q403
Q401, Q402
Q405, Q406
Q407, Q412
Q404
U302
U304
U301
U303
U402
U306

QTY. DESCRIPTION

HARDWARE

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

Heathkit

D2 252-2 2 4-40 nut
D3 254-9 2  #4 |lockwasher
MISCELLANEOUS
E1 6-220-1 1 22 Q, 1-watt (red-red-blk)
resistor
E2 10-222 1 50 k{} control
E2 10-946 1 500 k) control
E2 10-318 2 2000 (2 k) 1 control
E3 63-1386 4 Rotary switch
85-2957-1 1  T/Rcircuit board
E4 150-72 1 Double-balanced mixer
ES 215-45 2 Heatsink
E6 206-1464 2  Band switch shield
E7 206-1470 1 PAshield
ES8 432-134 1  Wire socket
E9 434-230 2 8-pin IC 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 475-12 2 §5/16" x 5/16" ferrite bead
E13 475-15 2 1/8" x 1/8" ferrite bead
E14 475-17 1 3/16" x 3/8" ferrite bead
E15 475-24 2 Ferrite core
E16 490-185 1  Package of desoldering braid

CIRCUIT
Comp. No.
R421
R445
R329
R333, R368
SW401, SW4,
SW403, SW4
U401
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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 capacitor.

( ) D405:1N4753A diode (#56-55).

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

( )} 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:

( )} R334:1000 () (brn-blk-red) resistor.
( ) R428:680 () (blu-gry-brn) resistor.
( ) R429:1500 Q (brn-grn-red) resistor.

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

( ) C432:.01 uF (103) glass ceramic capacitor.
( ) C426:.01 uF (103) glass ceramic capacitor.
( ) R414:1000 Q (brn-blk-red) resistor.

( )} C433:.01 uF (103) glass ceramic capacitor.
( ) C579:.01 pF (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:

( ) R332:680 £} (blu-gry-brn) resistor.
( ) R331:4700  (yel-viol-red) resistor.
( ) D408: 1N4149 diode (#56-56).

( ) R412:4700 () (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:

( ) R357:680 k{} (blu-gry-yel) resistor.
{ ) R313:33 k() (org-org-org) resistor.

( ) R346: 100 () (brn-blk-brn) resistor.

( ) R438:4700 (2 (vel-viol-red) resistor.
( ) R437:4700 () (vel-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 wF (104) glass ceramic capacitor.

( )} R352:680kQ (blu-gry-yel) resistor.

( ) R439:10 k() (brn-blk-org) resistor.

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

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

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

( ) C354:.01 uF (103) glass ceramic capacitor.
( )} R369:3300 ) (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() (yel-viol-brn) resistor.

(

Heathkit

)} 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: 1000 2 (brn-blk-red) resistor.

)

R335

R337

R343

R344

C332

D308

D309

D311

C321

C323

C325

R325

R317

C355

C361

: 1000 £ (brn-blk-red) resistor.

: 820 (2 (gry-red-brn) resistor.

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

: 2700 () (red-viol-red) resistor.

:.1 wF (104) glass ceramic capacitor.

: 1IN295A diode (red-wht-grn, #56-20).
: 1IN295A diode {red-wht-grn, #56-20).
: 1IN295A diode (red-wht-grn, #56-20).
. .01 wF (103) glass ceramic capacitor.

. .01 pF (103) glass ceramic capacitor.

: .01 uF (103) glass ceramic capacitor.

: 6800 2 (blu-gry-red) resistor.

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

:.1 wF (104) glass ceramic capacitor.

. .1 wF (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 pF (103) glass ceramic capacitor.
( ) R424:3300 () (org-org-red) resistor.

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

( ) C442:.01 uF (103) glass ceramic capacitor.
( ) C441:.01 pF (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:

( ) C445:.01 pF (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.

( } R419:330 () (org-org-brn} resistor.
( ) C425:.01 uF (103) glass ceramic capacitor.

( ) R402:3300 () (org-org-red) resistor.
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( )} R404:4700 Q) (yel-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 pF (104) glass ceramic capacitor.
( ) R417:680 () (blu-gry-brn) resistor.

( ) R416: 7500 (2 (viol-grn-red) resistor.

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

( ) Ra406: 100 () (brn-blk-brn) resistor.

( ) R415:22 () (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:

( ) R323:12 k() (brn-red-org) resistor.
( ) R315:100 k() (brn-blk-yel) resistor.
( ) R358: 33 k() (org-org-org) resistor.

( ) R314:27 k() (red-viol-org) resistor.
( ) R322:220 () (red-red-brn) resistor.
( ) R431:10k(Q (brn-blk-org) resistor.
( ) D409: 1N2071 diode (#57-27).

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

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

(
[

(
(

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

Install components in Section 7 of the circuit board

) R444:180 (2 (brn-gry-brn) resistor.

)
)
)
)
)
)

R446:

R443:

R435:

R434:

R303:

C304;

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

4700 () (yel-viol-red) resistor.
1000 2 (brn-blk-red) resistor.
4700 () (yel-viol-red) resistor.
2200 §) (red-red-red) resistor.

.01 pF (103) glass ceramic capacitor.

cess lead lengths.

as follows:

( )] R356:

(
(

) R359:

)
)

R354;

R355:

R442:

R353:

R304:

R436:

C307:

R306:

D302:

D301:

C302:

R301:

Solder the leads to the foil and cut off the ex-

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

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

1.5 M (brn-grn-grn) resistor.

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

4700 () (yel-viol-red) resistor. .

33 k(2 (org-org-org) resistor.

5600 {2 (grn-blu-red) resistor.

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

.01 pF (103) glass ceramic capacitor.

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

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

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

.01 pF {(103) glass ceramic capacitor.

100 §2 (brn-blk-brn) resistor.

cess lead lengths.

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

( ) C349:.01 pF (103) glass ceramic capacitor.

( ) R367:150kQ (brn-grn-yel) resistor.

(
(

(
(

)

)
)

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

R365: 100 k(2 (brn-blk-yel) resistor.

R366: 100 k2 (Brn-blk—yel) resistor.

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

C352: .1 pF (104) glass ceramic capacitor.
C338: .01 pF (103) glass ceramic capacitor.
R348: 15 k() (brn-grn-org) resistor.

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

R361: 100 k(2 (brn-blk-yel) resistor.
R362: 100 kQ (brn-blk-yel) resistor.
R363: 100 k) (brn-blk-yel) resistor.
R312: 47 kQ (yel-viol-org) resistor.
D305: 1N4149 diode (#56-56).
R311: 220 €2 (red-red-brn) resistor.

C316: .01 uF (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  (brn-blk-red) resistor.
R341: 100 2 (brn-blk-brn) resistor.

R319: 560 k{2 (grn-blu-yel) resistor.
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O

R321: 100 kQ (brn-blk-yel) resistor.

()
()

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

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

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

R324: 68 Q (blu-gry-blk) resistor.

C314:.01 pF (103) glass ceramic capacitor.
C315:.01 pF (103) glass ceramic capacitor.
R373: 1000  (brn-blk-red) resistor.

C356: .1 uF (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 uF (104) glass ceramic capacitor.
R339: 47 Q (yvel-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:

1.428: 100 wH (brn-blk-brn, #45-621) choke.
() W417:1-1/8" violet solid wire.
L427: 100 wH (brn-blk-brn, #45-621) choke.

( ) L426:10 pH (brn-blk-blk, #45-614) choke.

(INCHES) 2 3

Yo Vo % ]

1/8 3/68 5/8 T/8

= I (CM) 2 3 4 S5 6 7 8

1.419: 100 pH (brn-blk-brn, #45-621) choke.
W411: 1-3/8" violet solid wire.

Skip W408 and W407.

( ) W406: 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 pH (red-red-gold, #45-73) choke.
L.424: 100 wH (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-IFB.

1.421: 100 p.H (brn-blk-brn, #45-621) choke.
Skip W403.

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

() W401: 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:

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

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

10 11 12 13 14 15 18 7
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()
()
()

L.418: 100 pH (brn-blk-brn, #45-621) choke.
L423: 100 pH (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 board as fol-
lows:

() W421: 1" violet solid wire.

Heathkit

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.

| C
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