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INTRODUCTION

The Heathkit Model HW-8 Transceiver is a solid-state,
four-band QRP {low power) unit covering the CW portion of

In addition to indicating Relative Power, the panegl meter is
used during alignment to assure proper adjustment of the

N vy e ony e Sl gnoamater 1@ ey B ode

The direct-conversion receiver features an RF stage, a
balanced product detector, and an active audio filter with
wide or narrow selectivity.

Other features include diode band switching which is
controlled by pushbuttons and a method of premixing the
variable and heterodyne oscillator signals to provide the
same dial read-out on all bands. This also provides excellent
stability and a fixed frequency offset on all bands while you
are transmitting.

O M —

The HW-8 Transceiver may be operated from the Heathkit
Accessory Power Supply Model HWA-7-1, an equivalent low
impedance power supply, or fram batteries.

Referto the "Kit Builders Guide' for information on tools,
wiring, soldering, resistors, and capacitors.
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ASSEMBLY NOTES

A separate "Nlustration Booklet' contains illustrations
(Pictorials, Details, etc.) that are too large for the Assembly

rnir!_ Tha, U yurtiame ane nerennaned n=Dissaciclanrumisar

— In the Schematic,

lnabe sontimne sd *he s el b 1 S fo—car L

M '

sequence. Place the Booklet in a convenient location and
keep it with the Assembly Manual.

Each circuit part has its own component number {(R2, C4,
L3, etc.). Use these numbers when you want to identify the
same part in the various sections of the Manual. These
numbers, which are especially useful if a part has to be
replaced, appear:

— In the parts list,

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

— In some illustrations,

Before you start to assemble this kit, read the wiring and
soldering information in the "Kit Builders Guide."”

Resistors are identified by their value in ohms (£2), kilohms
(k£2) or megohms (M£}) and by color code.

identified by their type (disc, Mylar®,
trimmer, or polystyrene), and

Capacitors are
glectrolytic, tuning,
capacitance value in uF or pF.
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SOLDERING INSTRUCTIONS

Poor soldering accounts for about 80% of all kit building
problems. The following photographs show examples of the
types of bad solder connections that are the most common
cause of trouble. If you locate any of these bad solder
connections in your kit, correct them as instructed. Study
this section carefully before you begin to assemble your Kit.

In this case, the solder was applied to the lead
but did not ffow onto the foil. To correct,
reheat the connection,

Here, solder has flowed along a lead and
bridged to another foil. To correct, hold the
circuit board above the soldering iron and
reheat the solder, As the solder melts, it will
flow down the iron. Then cut off the excess
lead length. PROTECT YOUR EYES.

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

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

Keep the soldering iron tip clean by wiping it
from time to time with a damp sponge or cloth,



g rIE ATFIKITS

Page 7

A GOOD SOLDER CONNECTION

LEAD

FOIL

SOLDER FLOWS OUTWARD
AND GRADUALLY BLENDS
WITH THE FOIL AND THE

ra

/'.(r /’/

A SOLDERING

’s I RON
POSITIONED

CORRECTLY

Heat both the lead and the circuit board foil at the same time. Thel

lsolder will fiow onto the lead and the foil evenly and will then makel
a good electrical connection between the lead and the foil.

BAD SOLDER CONNECTIONS

-~~~ T T T T T T T T T T T T T T T T T T T

SOLDER DOLS NOT FLOW
ONTO LEAD. A DARK ROSIW p
BEAD SURROUNDS AND IN- BURNED .~
SULATES THE LEAD FROM ROSIN 75 ¢
THE CONNECTION, ‘7 7 SOLDERING

s

//_’
Lw LRON
forn POSITIONED

INCORRECTLY

When the lead is not heated sufficiently, the solder will not flow
onto the lead as shown above. Reheai the connection and, if
necessary, apply a small amount of additional solder 1o obtain a
connection as shown under A Good Sclder Connection.”

.

s . I

£ rd
_ LS SOLDLRING |

SOLDER APPEARS 10 FLOW SR

INWARD AND $17 ON TOP L POSITIONED |
OF THE FOIL. o INCORRECYLY |

b BURNLD
ol ), ROSIN |

When the foil is not heated sufficiently, the solder will blob on the
circuit board as shown above. Reheat the connection and, if
necessary, apply a small arnount of additicnal solder to obtain a
connection as shown under A Good Sotder Connection.”



Page 8




CIRCUIT BOARD

PARTS LIST

Open the container marked PTS #1 and check each part
against the following list. You will also be instructed to
remove some of the other parts that are leftin the carton.
These parts will be referred te as the “'Parts From Final
Pack.” Make a check () in the space provided as you
identify each part. The illustrations show what the part
iooks like. Only the hardware is shown actual size.

KEY QTY. DESCRIPTION PART
No. Ne.
RESISTORS

Some parts are packaged in containers with the part number
marked on the putside., Except for the initial parts check,
keep these parts in their containers so they can be easily
identified when they are called for in the assembly steps.

To order a replacement part, always include the PART
NUMBER. Use the Parts Order Form furnished with the kit.
H one is not available, see "Replacement Parts” inside the
rear cover of this Manual. Your Warranty is located inside
the front cover, For pricing information, refer to the
separate ‘Heath Parts Price List.”

CIRCUIT
Component No.

NOTE: Resistors may be packed in more than one envelope. All resistors
are 1/2-watt, 10% tolerance (silver fourth band} unless otherwise stated.

Al ([ ) 7 47 8 {yellow-violet- 6-470
black)

Al () 10 100 & (brown-black- 6-101
brown)

Al () 1 2208 (red-red-brown) 6-221

Al () 2 270  {red-iolet- 6-271
brown)

AT () 5 470 Q {yellow-violet- 6-471
brown}

Al () 1 8208 (gray-red-brown}  6-821

HEATEHXKIT"

R13, R31,
R54, R57, Rb9,
R62, R201
R14, R18, R28,
R39, R41, R42, 7

2;2, R&61, RbBG, Aﬁ OR
#
R206 7

R6, R49

R33, R34, R35,
R56 R93
R11
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KEY QTY. DESCRIPTION PART CIRCUIT
No. No. Component No.
RESISTORS (cont'd.)
Al () 19 1000 & (brown-black- 6-102 R1, R2, R3, R4,
red) R7, R8, R12,
R36, R&B, R61,
R63, RE6, R69,
R76, R78, R82,
R85, R8B, R205
Al ) 1 120082 (brown-red-red) g.122 R9
Al ) 2 2700 Q ired-violet-red)  g.272 R16, R17
Al () 1 3300 £ (orange-orange-  §.332 R92
red)
Al () 5 4700 £ {yellow-violet- 6-472 R53, R64, R66,
red) R67, R202
Al () 4 680082 (bluegray- 6-682 R79, R83,
red) R86, RB9
Al () 4 10 k€2 {brown-black- 6-103 R1b, R50, R71,
orange) R204
Al L) 4 22 k{2 (red-red-orange) 6-223 R29, R37, R52,
R95
Al () 6 47 k&2 {yellow-viglet- 6-473 R19, R44, R47,
orange) R48, R75, R203
Al () Z 68 k& (bluegray- 6-683 R38, Ro4
orange}
Al () 2 B2 k&2 (gray-red- 6-823 R21, R24
orange)
Al () 7 100 k£2 (brown-black- 6-104 R5, R43, R45,
yellow) R81, R84, R87,
R91
Al () 2 470 k£ (yellow-violet- 6-474 R22, R23
vellow)
Al | ) 3 1 MQ {brown-black- 6-105 R25, R27, R32
green)
Al () 1 2.2 M2 {red-red-green) 6-225 R26
Al () 1 3.3 ML) {orange-orange-  6-335 R72
green)
Al )} 2 10 M2 {brown-black- 1-40 R73, R74

blue}

Ty M ATFIIITS
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KEY QTY. DESCRIPTION
No.

CAPACITORS

Mica

BT () 1 24pF
B1 () 5 47 pF
B1 (} 2 ©68pF
B1 {) 2 75pF
B1 () & 100 pF
B1 (O 3 130pF
B1 () 3 150 pF
B1 { ) 1 200 pF
B1 {1 2 230pF
BT { } 2 270 pF
B1 ( } 1 330 pF
B1 () 1 400 pF
B1 t ) 1 470 pF
B1 () 2 680 pF
Disc

Cc1 () 4 3.3 pF
C1 () 1 5pF
c1 () 1 6pF
C1 { ) 1 6.8 pF
C1 () 2 10 pF
c1 () 1 27 pF
C1 { ) 2 bB6pF
C1 () 3 bBl0pF
C1 (1} 34 .05 uF

PART

No.

20-77
20-101

20-76
20-110
20-102

20-104
20-103
20-108
20-111
20-114
20-139
20-116
20-128
20-107

21-33

21-157
21-169
21-703
213

21-716
21-160
21-191
21-143

CIRCUIT

Component No.

Cc123
C71,C87, C88,
€15, C121
C1,ca
C18,C104
C61, C68, C98,
C101, C107, C116
C84, C85,C118
C66, C96, C108
C105

C64, C82
Ccg4,C114

c78

c102

C81

Cc77,C97

C12, Cb4, C73,
Ci127

€125

o6b

ca?

€25, C126

cag

C49, Cb1

C44, C45, C46
€2, C5, €8, C11,
C13, C14, C17,
C21, C23, C28,
C29, C43, Ch2,
Cb6, Cb7, Cb8,
C59, C62, C63,
€65, C67, C69,
C72. C75, C76,
C79, CB3, C86,
Cc89, C115, C117,
C119,Ci22,C128
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KEY QTY. DESCRIPTION PART CIRCUIT
No. No. Component No.

Other Capacitors

/

Dt { ) 5 2 uF electrolytic 25123 C38, C42, COT, 3\@

201, C204 =
D1 () 1 25 uF electrolytic 25-96 C205
D2 (| 2 10 pF electrolytic 25-115 €33, C92 S
D3 () 3 100 pF electrolytic 25-117 €32, C41, €202 //—\
D4 { ) 1022 uF Mylar 27-63 C109
D4 () 9 .1 uF Mylar 27-47 €26, C27, C31,

C39, C74, C111,
€112, C113, C203

D4 { ) 1 A7 uF Mytar 27-86 Ca3

Ds { ) 2 1000 pF polystyrene 29-5 C36, C37

D5 { } 2 1800 pF, (1.8n) poly- 29-4 C34, C35
styrene

b6 () 1 4.7 pF ceramic 21-29 Ch3

D7 () 3 4 to 40 pF trimmer 31-b4 C6,C16,C19

D7 () 95 8to 60 pF trimmer 31-52 C3,C7,C9,

C22,C24, C95,

€99, C103,C106

TRANSISTORS — INTEGRATED CIRCUITS (IC’s)

NOTE: Transistors and IC’s are marked for identification in one of the
following ways: \'
1. Part number.
2. Type number. {On integrated circuits this refers only to the

numbers; the tetters may be different or missing.)
3. Part number and type number.
4, Part number and a type number other than the one listed.

D8 () 2  MPF105 transistor 417-169 Q1, Q2 3

(JFET) G/
D8 () 6 MPS-A20 transistor  417-801 Q3. Q5. Q7. &/
l

@
& g\/

Qi2, Q14, Q201
DB () 1 S52091 transistor 417-116 Q11
D3 () 1 40673 transistor 417-240 Q4

(MFET) @D
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KEY QTY. DESCRIPTION PART CIRCUIT
No. No. Component No.

Transistors-Integrated Circuits {IC’s}

D10 () 2 MPS6521 transistor 417-172 Q6, Q8 OR

D11 ( ) 1 2N4427 transistor 417-880 Q9

D12 ( ) 1 X29AB28 transistor 417-201 Q13

D13 ( } 1 MC1496G IC (inte- 442-96 o}

grated circuit)

D14 () 1 LM3900 442-71 IC2
CRYSTALS K\g%
D15 ( ) 1 12.395 MHz 404207 Y1 f'_]

D15 ( ) 1 15.895 MHz 404-208 Y2

D15 ( ) 1 22.895MHz 404-209 Y3
D15 () 1 29.895 MHz 404-210 Y4

=
=\




Page 14

e E ATEIRIT
KEY QTY. DESCRIPTION PART CIRCUIT
No. No. Component No.
D16 () 1 1000 € control 10-536 R77
D16 ( ) 1 50 k{1 control 10-222 R68

CAUTION: Do not remove the coils or chokes from their envelopes until
they are called for in a step.

E1 { ) 4 1.3 uH toroid coil 40-1800 L8, L25, L33,
L34

E1 () 2 1.8 uH toroid coil 40-1792 L7, L24

E1 (1} 2 2.5 uH toroid coil 40-1609 L31, L32

E1 () 2 4.2 uH toroid coil 40-1798 L6, L23

E1 () 2 7.0 uH toroid coil 40-1726 L28, L29

E1 () 1 9.0 uH toroid coil 40-1797 L22

E1 t ) 2 15.5 uH toroid coil 40-1882 LB, L26

E1 () 1 27.5 uH toroid coil 40-1791 L27

E2 () 2 15.0 uH toroid coil AQ-1050 L11, 112

E3 () 2 1.8 uH toroid coil 40-1788 L3, L4

E3 () 1 4.7 uH toroid coil 401787 L2

E3 () 1 13.0 uH toroid coil 40-1786 L1

E4 { ) 1 .83 uH coil 40-1804 L19/L21

E4 { ) 1 1.47 uH coil 40-1803 L17/L18

Es ( } 1 4.0 uH coil 40-1795 L14

E5 () 2 1.3 uH coil 40-1796 : L15, L16

E6 () 1 8.0 ¢H coil 40-1794 L13

E6 { ) 1 5.0 uH coil 401802 Lo

E7 { ) 1 26.0 uH choke 45.62 RFC3

E8 { ) 2 350 uH choke 45-82 RFC1, RFC2

|
—g—
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KEY QTY. DESCRIPTION
No.
DIODES
Eg () 1 VR-9.1 zerer
E9 () 1 VR-36 zener
E9 () 4 FH1100
E9Q (]} 23 1N4E8
E9 () 8 1N4149

MISCELLANEOUS

E10 ()

E11
E12
E13
E14

— e ——

w3 —

Pushbutton switch
assembly

Relay

Heat sink

IC socket

Ferrite bead

PART
No.

56-19
56-55
56-87

56-24

56-56

64-775

69-47
215-45
434-298
475-10

CIRCUIT

Component No.

ZD1
ZD2
D12, D13, D14,
D15
D1, D2, D3, D4,
D5, D6, D7, D8,

Dg, D11, D16, D17,

D18, D19, D21, D31,
D32, D33, D34, D35,

D36, D37, D38

D22, D23, D24, D25,

026, D27, D28, D29

SW1, SW2, SW3,
SW4
RY1

NOTE: HEATH PART NUMBERS
ARE STAMPED CN MOST DIODES.

=q)

OR

;-'E ?—-—i
OR
OR
OR

—=
OR




Page 16

KEY QTY. DESCRIPTION PART

No. No.

Miscellaneous {cont'd.)

E15 { ) 3 Cable tie 354-5

E16 { } 4 B6-32 x 1/4” screw 250-56

E17 () 3  6-32 nut 252.3

E18 [ } 4  #6 lockwasher 254-1

E19 { ) 1 6-32 x 1/2" spacer 255-23

PARTS FROM FINAL PACK

E20 () 1 Nutstarter 490-5

E21 () T Angle bracket 204-1844
{3} 11" Yellow wire 344-54
{) 5" B-wire cable 347-39
{ ) 6" Shielded cable 34315
() 1 Main circuit board 85-1748-5
() 1 AF Amplifier circuit B5-1677-1

board

{ ) Solder

PRINTED MATERIAL

NOTE: Be sure you refer to the numbers on the blue and
white label in any communications you may have about this
kit with Heath Company. You may want to write the model
and series numbers in the sample label for future
convenience.

() 1 Blue and white label 391-34
t ) 1 Parts Order Form 597-260
() 1 Kit Buiiders Guide 597-308
() 1 Manual {See front cover

for part number.)

Component No.

CIRCUIT

391-34

SERIES NO.
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STEP-BY-STEP ASSEMBLY

Position the AF Amplifier circuit board as
shown. Then perform the steps in the
order listed,

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

NOTE: When you install an electrolytic
capacitor. always connect the lead atthe
positive (+) end ol the capacitor to the
posttive (+) marked peoint on the circuit
board. Be careful. only the negative end

of the capacitor may be marked.
PLUS

{ ) C205: 25 uF electrolytic.

KEEP THE SOLDERING

IRON TIP CLEAN. 1.
WIPE IT OFTEN 'Q{%
WITH A DAMP RESRX&s
SPONGE OR CLOTH. ==

NOTE: When you install the {ollowing
transistor, fine up the flat on the transistor
with the putline of the flat an the circuit
board, Then insert the E, B, and C leads of
the transistos into the corresponding €, B,
and C holes in the circuit board. Position
the transistor 1/4°" above the circuit
board, solder the leads to the foil, and cut
oft the excess lead lengths.

ELAT
SI1DE

{

R2086

CONTINUE O I

)

2 220 £ {red-red-brown]).

{

)

Cc203

1.1 ufF Mylar.

R204:

10 k§) {brown-black-orange}.

)

R205

1 1000° 82 {brown-black-red}.

)

R203

47 k§2 (yellow-viotet-orange).

)

c202

1 100 uF electrolytic.

| —

{ ) Q201: MPS-A20 transistor
(#417-801).

{

}

Solde|

off the excess lead lengths.

r the leads to the foil and cut

()} C204: 2 yF electrolytic.

{ )} R201:47 Q2 (yellow-violet-black).

N

{ } R202: 4700 © (yellow-viclet-red).

]
N

[} C201: 2 uF electrolytic.

PICTORIAL 11

{ 1 Solder the leads to the foil and cut
off the excess lead lengths,
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el
b

%

FOR GOOD SCOLDER
CONNECTIONS. YOU MUST

KEEP THE SOLDERING/
IRON TIP CLEAN. .-
WIPE IT OFTEN o

PR ARLA

e ‘

=

CAUTION: When you perform the next
step, be sure the lockwasher does not

I'-
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Position the main circuit board foil-side-up
as shown below. Then clean the indicated
circuit board edges with an eraser taremove
any lacquer which may cover the foii. This
will assure a good ground conneclion when
the oreult board is mounled later.

CLEAN
THESE EDGES
WITH AN ERASER

G

The steps performed in this Pictorial are in
this area of the circuit board.

IDENTIFICATION
DRAWING

PART

/NUMBER
A

]

PICTORIAL 2-1

CONTINUE & EE.

Position the main c¢ircuit board
component side up as shown. Then
perform the steps in the order listed.

IMPORTANT: THE BANODED EXD OF DIODES CAN
BE MARNED (N A NUMBER OF WAYS.
,-l' /

BANDED EXD
BE SURE YOU INSTALL EACH DIODE
S0 ITS BANDED END 1S POSITIONED
AS SHOWN IN THE PICTORIAL.

Install exght 1N458 diodes (#56-24).

) D3s.

=
M( ) D33,

D3z2.

D31,

{ ) D3s.

{ ) D36.

(1 D37

{ ] D38

{ ) ZD2: VR-36A zener diode
{#56-55).

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







= I ATEIITS

Page 21

The steps performed in this Pictorial are in
this area of the circuit board.

\

IDENTIFICATION
DRAWING

PART

NUMBER

[} D2Y: IN458 dicde {#56-24).

Install four FH110C dicdes (#56-87).
Di2.

() Ds.

[ ) Z2D1: VR-9.1 zener dicde (#56-19).

(O

1-1/2"" yellow wire at J.

[} Selder the leads 1o the foil and cut

off the excess lead tengths,

CONTINUE o I

() 1 yellow wire at J.

() 1" yellow wire at J.

Install six 1N458 dicdes (#56-24).
{ ) De

bs.

PICTORIAL 2-3

L1

D2,

D3

D4,

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

e} Ve % 3 1 (INCHES ) 2 3 4 = & 7
1/8 /8 578 7/8

‘rrr*'r'i"fr L2 - [ ol }|, I |[ T | L 'I S |I ! ._[L.' - R g i _1]_ —— [ llej_.Tl . |

QO % 1 (oM 2 3 “ 5 3 v 8 E w0 1 2 13 14 15 16 17
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The steps performed in this Pictorial are in

this area of the circuit board.

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING

IRON TIP CLEAN, 7\
WIPE IT OFTEN M_/ﬁé
WITH A DAMP LReiema
SPONGE OR CLOTH ==+

—
™

S

r'4

IDENTIFICATION

DRAWING

{ ) R67:4700 £ {yellow-violet-red).

{ ) RB69: 1000 £ {brown-black-red).

RE6:

Bl g1 AT ITS

4700 §2 {yeltow-violet-red).

{ } R71: 10 k§2 (brown-back-orange).

R&4:

4700 £ {veliow-violet-red).

[ ) R57:47 & {yellow-viotet-black].

{ ) R54:47 9 (yellow-viclet-black).

{ ) RB5B8: 1000 £ tbrown-black-red).

{ ) R56: 470 2 {vellow-violet-brown}.

[ 1} RG1: 1000 £ (brown-tlack-red).

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

R65:

1000 £ [brown-black-red).

R59:

47 £2 (yellow-violet-black ).

RB2:

47 52 lyellow-violet-black ).

RE3:

1000 2 (brown-black-red).

¥

R55:

100 Q {brown-black-brown).

R53:

4700 2 (yellow-violet-red).

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

CoOCOCD

PICTORIAL 24
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The steps performed in this Pictorial are in

this area of the ¢ircuit board.

I PART
NUMBER

NOTES:

d
[\\\\\\\\\\

IDENTIF ICATION
wne
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The steps performed in this Picterial are in
this area of the circuit board.

FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN. S o

WIPE IT OFTEN o
WITH A DAMP ‘2‘\;:-@
SPONGE OR CLOTH,

{ } R79:6800% (blue-gray-red).

{ } R81: 100 k&l {brown-black-yellow).

{ ) RB83: 6800 8 (blue-gray-red).

{ ) R82:1000 £ (brown-black-red).

{ } RB4: 100 k2 {brown-black-yellow).

{ ) RB85: 1000 £ (brown-black-red).

{ } R87: 100 kS {brown-black-yellow).

{ } R91: 100 k2 {brown-black-yellow).

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

{ } RA51: 100 £ {brown-black-brown).

{ } R52: 22 k{2 {red-red-orange).

[ ] R49: 270 £) {rec-violet-brown).

([} R34: 470 2 {yellow-violet-brown).

{ ) R36: 1000 § (brown-black-red}.

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

vy

PART
/ NUMBER

IDENTIFICATION
DRAWING

CONTINUE < I

{ ) f78:1000 £ (brown-black-red).

[ )} R86: 6800 (blue-gray-red).

{ ) R92: 3300 {orange-orange-red).

{ ) R93: 470 Q {yellow-violet-brown).

() RB9: 6800 £ {blue-gray-red).

{ ) RB8: 100052 (brown-black-red).
{ )} Raa: i

© 47 % {yellow-violet-orange).

{ ) B45: 100 k2 (brown-black-yellow).

{ ) R46: 100 2 {brown-black-brown],

{ ) Solder 1he leads to the foil and cut
off the excess lead lengths.

t 1 R39: 100 £ (brown-black-brown].

{ ) R43: 100 k2 {brown-black-yetlow),

[ ] R47: 47 k& (yellow-violet-orange).

{ ) R38: 68 kS {(blue-gray-orange),

I 1 R33: 470 2 {yellow-violet-brown}.

{ )} R48: 47 k§ (yeltow-violet-orange].

{ 1 831478 {yellow-violet-hlack).

PICTORIAL 2-6

{ ) R32: 1M (brown-black-green).

{ ) Solder the leads to the foil and cut
off the excess lead lengths.
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The steps performed in this Pictorial are in
this area of the circunt board.

IDENTIFICATION
DRAWING

PART
NUMBER

{ + R76: 10002 {brown-black-red).

{ )} R95: 22 kfl {regd-red-orange).

[ 1 R94: 68 k{2 (blue-gray-orange),

{ ) R26: 2.2 M2 {red-red-green).

=

{ } R4z:

100 2 (brown-black-brown}.

{ ) R18: 100 §2 {brown-black-brown).

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

[ ) R41: 106 @ (brown-black-brown).

= —

[ )] R37: 22k (red-red-crange).

{ } R35: 470 £ {yellow-vialet-brown}.

Install tour 1000 1 (brown-black-red)
re5Istors,

{ ¥ R

{ ) R2

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

AT

PICTORIAL 2-7

CONTINUVE o I

{ ) R77. 1000 1 control (#10-936).
Solder the lugs to the foil.

{ 1 R75: 47 k§l {yellow-violet-orange].

{ )} R74:10 M2 {brown-black-blue}.

{ } R96: 100 £ (brown-black-brown).

{ ) R73: 10 M§2 (brown-black-blue).

{ } R28: 100 §1 (brown-black-brown).

{ 1 R17:2700 £ (red-violet-red}.

[ 1 R16:2700 8 (reg-violet-red).

{ ) R11:820%1 (gray-red-brown).

{ ) Solder the leads 1o the feil and cut
oft the excess lead lengths.
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FOR GOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERlNG
IRON TIP CLEAN
WIPE IT OFTEN n:% é—’ﬁ

WITH A DAMP  &m3N
SPCNGE OR CILOTH. —

T e perferiLe - th LN
af thw i \
o —— (%]
PART
NUMBER

P I/
7%

IDENTIFICATION
DRAWING

{ ) R29: 22 kD2 {red-red-orunge).

[} R27:1MQ tbrown-black-gru).

) R72: 3.3 770 “oreun e wn greend,

{ )} R22: 470 kS (y. . tyellow).

{ )V R19: a7 kY iy llow-vialet-ur.nge).

{ } R15: 10 k&% {brown-black-orange).

{ } R8:1000 £2 {brown-bluck red).

{1 Ri13:478Q {(yrmiow  blu)

{1 Rl14: 100 £ (browr a & btown),

[y R12:1000 82 Ly ol

{ ) Sotder th (rads to the toil and cut
off the excyv.s tead lengths,

PICTORIAL 2-8

HEA’I‘I—IKIT9

NOT 7 vn tad o 1T soem
Y e sra . (RO

v ld i 10 ek IC2,

| R25: | MS) (brown-black-green).

) R23: 470 kS tyellowe-wioiet-yrllow ).

bR RS v pprpder e

IOR21:B2 KL g, e

] RY 1200 vorowr srdrait,

¥OR7:1000 0 dhwown-black -redd)

V' RG: 270 §) iced-violet-brown),

1 RS 100 k§! (oroao-binch oo et

R
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The steps pertormed in this Pictorial are in

this arez of the circuit board.

FOR GOOOD SOLDER
CONNECTIONS, YOU MUST

KEEP THE SOLDERING
IRON TIP CLEAN. 17,

WIPE IT OFTEN 2 -
WITH A DAMP E‘i‘e}_::‘?nﬁ
SPONGE OR CLOTH —~ ~-

{ ) C87:47 pF mica.

{ ) C84: 130 pF mica.

{ 1 CB1: 470 pF mica.

{ ) C114: 270 pF mica.

{1 C82:230 pf mica.

[ ) C77: 680 pF mica.

{ 1 C78:330CpF mica.

{ ) Solder the leads to the foil and cot
off 1he excess lead lengths.

NOTE. When you install disc capacitors,
do not push the insutated portions of the
leads into the circuit board holes. This
could make it difficult 10 solder the leads

he faoil.
1o the fai INSULATION

{ } C79: .05 pF disc.

[ | C83:.05 uF disc.

{ ) C85:130 pF mica.

{ ) CB86: 05 pF disc.

{ )} C86: 160 pF mica.

{ } C94: 270 pF mica.

{ ) C97: 680 pF mica.

{} Solder the leads 1o the foil and cut
off the excess lead lengths.

<

IDENTIFICATION
DRAWING

PART
/NUIVIBER

CONTINUE O EE

{ ) C115: .06 uF disc.

{ Y C117:.05 uF disc.

PICTORIAL 29

) C89: .06 uF disc.

¥ C119: .06 pF disc.

) C76: .05 F disc.

) CB6: 180 pF mica.

1 C122: .05 uF disc.

} C64: 230 pF mica.

) Sclder the leads 10 the foil and cut
off the excess lead lengths,

} CB7:.05 uf disc.

y CB69: .05 uF disc.

) C71: 47 pF mica.

) CB8: 100 pF mica

)} C107:100 pF mica.

) ©108: 150 pF mica.

} C104: 75 pF mica.

| CB88: 47 pF mica.

C108: 200 pF mica.

C98: 100 pF mica.

C101: 100 pF mica,

} €102: 400 pF mica.

) Solder the leads to the foil and cut

off the excess lead tengths.
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The s1eps performed in thss Pictorial are in
this area of the circuit board

——\

——

RSN

PART

NN

{ 1 €43: .05 pF disc.

NUMBER
Z

SN

{ ) C109: .022 uF Mylar.

e ————
NOTE. When you install an electrolylic
capacitor. always connact the lead at the
positive {+} end of the capacitor ¢ 1the
positive { r) marked peint on the circuit
board. 8e careful. only Ihe negalive end
of the capacitor may be marked.

[} C4a2: 2 uF electrolytic.

[ ) C38: 2 uF electrolytic,

{ } C128: .05 uF disc.

[} CS58: .05 uF disc.

IDENTIFICATION
DRAWING

[} C57: .06 ufF disc.

{ 1 Solder the leads ta the foil and cut
off the excess lead lengths.

{ ) C23:.05 uF disc.

{ 1 C21:.05 uF disc.

[y €17 .05 uF disc.

{ )} Cid: 05 iF disc.

{ 1 C1:68 pF mica.

[CONTINUE O I
NOTE: In the following four steps. be sure
you positien each capacitor so its shaded
end is toward the banded end of the
cutline on the circuit board, as shown,

{ ) C36: 1000 pF polystyrene.

{ } C37:1000 pF polystyrene.

[ ) C34: 1800 pF polystyrene.

{ } C35: 1800 pF polystyrene.

{ 1 C29: .05 uF disc.

() C28:.05 uF disc.

= B

{ ] C25:10 pF disc.

{ } Solder the leads to the foil and cut
off the excess lead lengths,

{ )} C15:47 pF mica.

{ ) C18:75 pF mica.

{ )} €13:.05pF disc.

{ } C4: 88 pF mica.

[} C2:.05 uF disc.

{ 1 Cb5:.05 uF disc.

{ ) €12: 3.3 pF disc.

{ !} RFC1; 350 uH choke (#45-82).
CAUTION: 8end the leads toward
the slot in the core.

)
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g T LT ATIIICITY
The steps performed in this Pictorial are in
this area of the circuit board. m

— NOTE: The indexed {pin 1} end of inline
N : integrated circuits may be marked in a

number of ways such as a notch. triangle,
dot, the numeral | _ete,

NOTE: When you install a transistor, line
the flat or tab on the tranj_iﬁqi ]

ARARRAR AN
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Qi2z: MPS.A20 transistor
[#417-801).

Q13: X29A829 transistor
(#417-200).

The steps performed in this Pictorial are in
this area of the circuit board.,

- PART
NUMBER

v

—

IDENTIFICATION
DRAWING

Q11: 52091 transistor {#417-116).

FLAT
o fR )
.

FLAT
SiDE

as: MPS6EH2) transistar
{#FATATEY.

Q9: 2N4427 rransistor (#417-880).
Place a ferrite bead on the B (base)
lead. Then mount the transistor as
shown.

S§/FE|::RHE

BEAD

TAB

CONTINUE < EE

NOTE: When you install an electrolytic
capacilor. always connect the lead at the
positive { +) end of the capacitor 10 the
positive {+) marked point on the circuit
poard. Be careful, enly the negative end
ol the capacitor may be marked.

MINUS PLUS
-1 SIGN

{ ) C92: 10 ¢F electrolytic.

{ ) RB8: 50 k{2 control {(#10-222).

{ } C91: 2 uF electrolytic.

{ } Solder the leads to the foil and cut

PICTORIAL 213

off the excess lead lengths.
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START @

The steps performed in this Pictorial are in
this area of the circuit board.

7

FOR GOOD SOLDER
CONNECTIONS. YOU MUST
KEEP THE SOLDEF"NG/
IRON TIP CLEAN. - —0,
WIPE IT OFTEN ”/é“
WITH A DAMP E"i@;—'g;_a’::?‘
SPONGE OR CLOTH =

PART

]‘ NUMBER
-“

IDENTIFICATION

NOTE: When vou install a coil in the
following steps, keep it within the outline
on the cirguit board. Salder the leads 1o
the foil and cut off the excess lead lengyhs
as each coil 15 installed.

DRAWENG

{ )} 9uH coil {#40-1797) a1 L22.

{ ) 4.2 pH coil (#40-1798) at L23.

\

[ ) 26 uH choke (745-62) at RFC3.
Bend the leads toward the slot as
shown.

A\

/

{ ) C93:.47 uF Mylar.

{ ) Sclder the leads 1o the foil and cut
otf the excess lead lengths.

{ )} L26:15.5 uH coil (#40-1882).

[ ) L27:275 uH coil {#40-1791).

() L29:7 uH coil (£40-17286).

RN

PICTORIAL 2-14

ICONTINUE O I

{1 L24: 1.8 uH coil (#40-1792).

{ } L?25:1.3 uH col (#40-1800).

{ )} RFC2. 350 pH choke (#45-82).
CAUTION: Bend the leads toward
the slot 1n the core.

{ ) Place heat sink {#21545) on
iransistor 0% as shown,

{ 1 L31:2.5 uH coil (#40-1609).

{ ) L32:2.5uH coil {£#40-1608).

() L28:7 pH coil {(#40-1726).
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The steps performed in this Pictorial are in
this area of the circuit board, .

FOR GOOD SOLDER

PART _|
NUMBER

CONNECTIONS. YOU MUST
KEEP THE SOLDERING

IRON TIP CLEAN. =y
WIPE IT OFTEN ‘?é
WITH A DAMP ﬁ@:ﬂg&.

SPONGE OR CLOTH.”™ ™~

NOTE: When you install a coil in the

IDENTIFICATION
DRAWING

following steps, keep it within the coil
outline on the circuit board. Salder the
leads to the foil and cut oft the excess lead

L}

L8: 1.3 uH raroid coil (#40-1800).

{3 1T 18 uH tarnid cnil ! #4N0.37920

W I B ATHKITS

CONTINUE - I

NOTES: {cont'd.)

4.  Make sure that each trimmer
capacitor is properly positioned and
saldered to the foil. If a trimmer lug
has more than one leaf, make sure
all teaves are soldereqd.

TRIMMER

\SOLDER/

ALL
LEAVES

{ ) C3:8-60 pF trimmer {#31-52),

|| W
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The steps performed in this Pictorial are in
this area of the circuit board.

DRAWING

y 1
— p
PART
NUMBER N
R
IDENTIFICATION | :
9

NOTE: In the following five steps, solder
the pins 1o the foil as you install each part.

Note the different positon of the circuit
board in this Pictorial.

capacilor, always connecithe lgad at the
positive (+) end of the capacilor 1o the
positive (+) marked point on the circuil
board. Be careful, only the negalive end
of the capacitor may be marked.

PLUS
SIGN

* /+

NOTE: When you install an electrolytic

{ 1 Ca1:100 uF electrolytic.

{ 1 C32:100 uF electrolytic.

[} C33:10 uF electroiytic.

{ 1 Solder the leads 1o the foil and cut
oft the excess lead lengths.

{ } RYI: Relay (#69-47). CAUTION:
Do not bend any of the mechanical
parts on the relay.

&5
)

(B 12.395 MHz crystal
(#404-207).

() Y2: 15.895 MHz  crystal
(#404.208).

() Y3: 22.895 MHz crystal

(#404.-209).
— |
{ ) rva: 29.895 MHz crystal
{#404-210).

install eight .1 uF Mylar capacitors.

() C74.
{ ) chz
(1 Ciil.
{ ) Cnis,
{ ) ca2v.
{ ) C26.
{1 C3

{ ) c3g.

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

PICTORIAL 2-17
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\DENTIFICATION
DRAWING

; PART
: NUMBER
’ L

this Pictorjal aredin

i_lngp—“i‘im I%T

CONTINUE <

{ 1 Turn the switch assembly over and
line up the remaining pins with their

INERUANAN

L=

i
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CIRCUIT BOARD WIRING

NOTES:

1. In the following steps, you will use the 5-wire cable
supplied with the kit to prepare four multiwire cables.
Each cable will be connected to the circuit board as
500N as it is prepared,

CAUTION: When you prepare a multiwire cable in the
following steps, grip the cable securely when you remove
insulation from one of the wires, This will prevent you from
pulling one of the wires out of the cable.

2. When you prepare the ends of the cable wires, cut
each wire to the length indicated in the appropriate
Detail and remove 1/4*" of insulation from each end of
each wire. Then twist the strands and apply a small
amount of soider to the wire ends to hold the strands
together,

3. Solder each wire to the foil as it is connected to the
circuit board, Then cut off the excess wire lengths.

Refer to Pictorial 3-1 in the lllustration Booklet for the

following steps.

{ ) Refer to Detail 3-1A and prepare an 8'" cable as
shown.

Connect the wires at the shorter prepared end of this cable
to the following circuit board holes.

Connect the wires at the free end of the 8" cable to the
pushbutton switch assembly as follows. Wrap each wire
around the pin so it makes a secure mechanical connection
before you solder the wire to the pin.

{ )} White to switch SW4 pin 9 (NS).

()} Green to switch SW3 pin 9 (NS).

{ ) Red to switch SW2 pin 9 (NS).

{ ) Black to switch SW1 pin 9 {NS).

o 1-1/2"
. f*un" Haey
~cgLK
Rsb
ey o~
= \BRCOUWTNO\ERE

-

2-1/2"

3-1/4"—

BE CAREFUL YOU DO NOT CUT THE INNER LEADS
WHEN YOU REMOVE THE OUTER INSULATION OF
THE CABLE.

-
T T e mm

TEAT

T T
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11-1/2"
2 —a-1/4"
| fe1/a .
WHT - 1a"—~| e
GRN ~ . j%cw
RED| =
\ CUT OFF /~\\_“ RED
BLK[ | = BROWN WIRE BLK
L_l"_"' le 20
1-1/4"+ e2-3/4"
1-1/2"—] —3-1/2"
Detail 3-1B

(

)

Refer to Detail 3-1B and prepare an 11-1/2" cable as
shown.

Cannect the wires at the shorter prepared end of the cable
to the following circuit board holes.

{
{
{

(

)

)

)

)

Black to hole N.

Red to hole P.

Green to hole Q.

White to hole R.

At the other end of the cable, connect the wires 10 the
pushbutton switch assernbly as follows:

{

)

Black to SW1 pin 5 (S-1).

NOTE: When you prepare a stranded wire, cut it to the
length specified in the step and remove 1/4" of insulation
from each end. Then twist the strands and apply a small
amount of solder to the wire ends to hold the strands
together.

You may prefer to prepare wires ahead of time, as in the
following step. The wires are listed in the order in which
they are used. Save the remaining wires for use later.

{ ) Prepare the following wires:
2-1/2* white
2-1/2" white
2-1/2" green

3-1/2" red
5" black
2-3/4" green

Connect a 2-1/2"" white wire between c¢ircuit board
holes 4 {(5-1) and 4 {S-1).

Connect a 2-1/2'" white wire from switch SW4 pin 9
{5-2) to circuit board hole 8 (5-1).

Connect a 2-1/2°" green wire from switch SW3 pin 2
{S-2) to circuit board hole 7 {S-1).

Connect a 3-1/2" red wire from switch SW2 pin 9
{S-2) to circuit board hole 6 (S-1).

Connect a 5" black wire from switch SW1 pin 9 (5-2)
to circuit board hole 5 {8-1).

{ )} RedtoSW2pin5I(S1).
{ } Greento SW3pin 5 (5-1). { ) Connect a 2-3/4"” green wire between circuit board
hotes 3 {5-1) and 3 {S-1).

{ ) White to SW4 pin 5 (5-1).

{ ) Cut an 8-1/2" length off the remaining length of ( } Position the cable wires connected to the pushbutton
5-wire cable. Then carefully remove all of the outer switch assembly down between the switch pins and
insuiation from the 8-1/2" length. These cable wires against_the body of the switches. Position the circuit
will be used in the following steps. board wires as shown on the Pictorial.

o] Vi % 3y 1 UNCHES) 2 3 4 5 5] 7

Pl Wl Ul Wil AT VPO SAPUNE HEPOR HPUNY TR DU MR [ T P SN l 1 [, .

| ALASAARALS EELER SR LR NS S B A A SN L SR S SN SRR R RS SR I

0 5 1 {cw 2 3 4 5 6 7 8 10 1 12 '3 14 18 15 17
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NOTES:

1-1{a4" | 1-1/4n
|-—1}d" 1. When the hardware is called for in a step, only the

1/4“
- e . sgrew size witl be aiyen. For instance, if 6-32 x 1/4”
. _g___‘; = g Rax

H b
»
]
)
[]
.
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Reter to Pictorial 3-2 in the lllustration Booklet for the
following steps.

{ } Connect a 2-1/2 red wire between circuit board holes
2{S-1)and 2 (S-1).

{ ) Connect a 3-1/2" black wire between circuit board
holes 1 {S-1) and 1 (S-1).

NOTES:

1. All of the shielded cables used in this kit will have
their ends prepared and dimensioned as specified in
Detail 3-2A. CAUTION: Hold each cable as shown
when you prepare its ends. This will prevent you from
pulling the inner lead out of the cable when you
remove outer or inner insulation,

2. The step that directs you to prepare a shielded cable
will specify its length.

"4"‘3/&”
SHIELDED
CARLE Vgt |-
o= ¢ —
TNSSHIELD
LEAD
\ HCOLD CABLE
s FIRMLY OUTER
! INSULATI
N i ) SULATION
) | i OR
P
L if INNER

—
:E\“H:)-ﬁ-——INSULATlON

&
\

( '} Refer to Detail 3-2A and prepare a 4 shielided cable.

{ ) At one end of this cable, connect the shield lead to
hole S {5-1) and the inner lead to hole C (S5-1}. NOTE.:
These two holes are near the center of the circuit
board.

{ ) At the other end of the cable, carefully cut off only
the shield lead. Then connect the inner lead to hole H
(S-1),

{ ) Refer to Detall 3-2A and prepare four 7" shielded
cables.

{ ) Atoneend of a7 shielded cable, wrap the inner lead
around SW1 pin 3 (§-1) and the shield lead around pin
4 {S-1).

NOTE: Be very careful when you connect the shielded
cables in the following steps. Do not allow the shield wires
to touch adjacent coil or switch lugs. Position the leads
down between the coils; then carefully wrap the leads
around the coil lugs. Solder the leads to the lugs and cut off
the excess lead lengths. CAUTION: Use only enough heat
and solder to make a good connection.

()} At the free end of the 7" cable, wrap the shield lead
around coil L1 lug 2 (§-1) and the inner lead around
lug 1 {S-1).

{ ) At one end of another 7° cable, wrap the inner lead
around SW2 pin 3 (S-1) and the shield lead around pin
4 (5-1).

( ) At the other end of the cable, wrap the shield lead
around coil L2 lug 2 {S-1) and the inner lead around

lug 1 (5-1).

{ ) At one end of another 7" cable, wrap the inner lead

Detail 3-2A around SW3 pin 3 {S-1) and the shield lead around pin
4 {S-1).
{ } At the other end of the cable, wrap the shield lead
around coil L3 lug 2 {5-1} and the inner lead around
lug 1 {S-1).
8] i v % 1 (INCHES) 2 3 4 5 ] 7
ve seyse)re ] ) ) ey L | | 1 [ oo L L] L
primo e e LA S B EE f T T
Q 5 1 o(cmy 2 3 4 5 & 7 8 10 1 W2 i3 14 15 18 17
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{ ) At one end of another 7° cable, wrap the inner lgad
around SW4 pin 3 (51} and the shield lead around pin
4 (NS).

{ } At the other end of the cable, wrap the shield lead
around L4 lug 2 (5-1) and the inner lead around lug 1
(5-1}).

{ } Refer to Detail 3-2A and prepare a 5-1/2"' shielded
cable,

{ I At one end of the cable, wrap the inner lead around
SW4 pin 2 {(NS) and the shield lead around lug 4 (S-2).
The other end of this cable will be connected later.

( } Refer to Detail 3-2A and prepare a 13-1/2" shielded
cable,

L §_jm= orad af ghir sab'n neanoay shn shiald Irool 3 ceel -
|

{ ) Connect an 8-1/2" wire between circuit board holes J
{S-1) and WW (S-1).

( } Connect a 6-1/2" wire between circuit board holes V
(S-1) and V (S-1}.

{ )} |Install a 1-1/2" wire at the location marked JUMPER.
NOTE: Position this wire over R22, the 470 k2
{vellow-violet-yellow) resistor, as shown.

( ) Connect a 3-1/2°" wire between circuit board holes U
{51y and U {S-1).

{ ) Connect a 10" wire between circuit board holes K

(S-1) and B (S-1).

( ) Connect an 8" wire from circuit board hole XX (5-1)
10 jwitch SW1 pin 6 (NS},

indicated circuit board hole S {5-1) and the inner lead
to hole M ({S-1). The other end of this cable will be
connected later.

(7 Refer to Detail 3-2A and prepare a 7°" shielded cable.

() Atoneend of this cable, connect the shield lead to the
other circuit board hole marked S {S-1) and the inner
lead to hole L {S-1). The other end of this cable will
be connected later.

Refer to Pictorial 3-3 in the lifustration Booklet for the
following steps.

NOTES:

1. Use yellow hookup wire when vyou perform the
following steps. After you connect a wire on the
circuit board, soider the wire to the foil and cut off
the excess wire lengths.

2. When you connect a wire to one of the pins of the
pushbutton switch assembly, wrap the wire around the
pin so it makes a secure mechanical connection before
you apply any solder.

( Y} Connect a 4" wire from circuit hoard hole D (S-1) to
switch SW4 pin 8 (NS).

 Ctrgess gl vie SIRQ000H W

to SW4 pin 6 {NS).

rya T}

{ ) Prepare the following yellow wires:

2" 21727 2"
2" 2-1/2" 2"
2" 2-1/2 2"

Connect wires between the pins of the pushbutton switch
assembly as follows:

{ ) 2" vyellow from SW1 pin 8 {S-1) to SW2 pin 8 (NS).
{ ) 2" vyellow from SW2 pin 8 {S-2) to SW3 pin 8 {NS).
() 2" yellow from SW3 pin 8 {S-2) to SW4 pin 8 (5-2).

( }y 2172 yellow from SW1 pin 6 (S-2) to SW2 pin 6
(NS).
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{ } 2 yellow from SW4 pin 2 {S-2) to SW3 pin 2 {NS).

{ ) 2" yellow from SW3 pin 2 {S-2} to SW2 pin 2 {NS).

{ ) 2 yeliow from SW2 pin 2 {§-2) to SW1 pin 2 (S-1).

{ ) Group together all of the wires and cables at D on the
Pictorial. Then refer to the inset drawing and, using a

cable tie as shown, tie all of the wires and cables
tightly together,

{ } In a similar manner, use cable ties to securely tie
together the wires and/or cables at E and F.

{ ) Position the wires on the circuit board as shown in the
Pictorial.

This completes the circuit board wiring. Shake out any loose
wire clippings or solder splashes. Recheck the circuit board
for any solder bridges between adjacent foil patterns. Then
set the circuit board aside until it is called for later.

O v v % 1 (INCHES) 2 a 4 5 6
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CHASSIS

PARTS LIST

Check the remaining parts against the following list. Make a
check (v} in the space provided as you identify each part.
The illustrations show what the part looks like. Only the
hardware is shown actual size,

Some parts are packaged in containers with the part number
marked on the outside. Except for the initial parts check,
keep these parts in their containers so they can be easily
identified when they are called for in the assembly steps,

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

KEY QTY. DESCRIPTION PART CLRCUIT
No. No. Component No.
7 g
RESISTORS-DIODES &/OR
7
Ft () 2 1000 (brown-black-red)  &-1G2 R303, R304
U
FI () 1 A7kQ({vellowviolet-  6-473 R305 (D
orange) resistor,
Fz2 (3 2 10082, 2-watt (brown- 1-20-2 R306, R307
black-brown) resistor
F3 () 1 1N458 diode 56-24 D301

HEATHXIT?®?

|

@
/Aﬁ
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KEY QTY. DESCRIPTION

No.

CAPACITORS

F4 [ )} 1 .05 uF disc capacitor

5 () 1 A7 uF Mytar capacitor

F6 () 1 Preselector tuning
capacitor

F7 () 1 VFO tuning capacitor

F8 (1) 1 Loading capacitor

CONTROL-SWITCH

Fa [ )} 1 10 k£2/1000 §2 control
with switch
F10 ( ) 1 Rotary switch

CONNECTOR-PIN-JACK-PLUG

F11 () 2  Male connector pin
F12 () 2  Female connector pin
F13 ( } 1 Chassis connector
F14 () 1 Cable connector

F15 { ) 1 Antenna socket

F16 [ ) 2 Antenna plug

Fi7 () 2 Jack

PART
No.

21-143
27-86
26-151

26-152
26-154

1417

63-3

432-72
432-73
432-94
432-95
434-107
438-4
436-20

CIRCUIT
Component No.

C304 <::::)

C305
C301A/B AN
C302A/8 e
€303

R301, R302, 5301

SW302

J302

J301, J303
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KEY QTY. DESCRIPTION PART CIRCUIT
No. No. Component No.
@........D
HARDWARE

NOTE: The hardware may be in more than one packet. Open all the
hardware packets before you check the hardware against the Parts List.

# 4 Hardware

Gt { ) 2 440 x 1/4" screw 250-52

Gz () 2 440 x 1/2" flat head 260-322
screw

G3 () 2 440 nut 252-15

G4 () 4  #4 lockwasher 254-9

# 6 Hardware

G5 | ) 1 86-32x 1/8" round 250-208
fiead screw

G () 4 6-32 x 1/8" setscrew 250-33

G7 () 6 6-32x 3/16" screw 250-138

Gg () 4  6-32x1/4" screw 250-56

Gg () 4  6-32 x 1/4" flat head 250-416
screw

G10 { ) 2 6-32 x 3/8" screw 250-89

(é]] S ! 15 #6 x 1/4' sheet metal 250-170 E' ‘n\ )

G12 { } 11 6-32 nut 252-3
G13 { ) 16  #6 lockwasher 254-1
G14 { ) 2 3/16" spacer 255-2
G15 { ) 4  #6 solder lug 259-1

Other Hardware

Gie () 6 Control nut 2562-7
G117 (1} 4  Control flat washer 253-10
Gig8 ( 1} 2 Fiber shoulder washer 253-16
G192 () 3 Control lockwasher 254-5
G20 () 1 Split bushing 455-11
G21 { ) 1 832 x 3/8" setscrew 250-1193
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KEY QTY. DESCRIPTION PART CIRCUIT
No. No. Component No.

MISCELLANEOUS

{O)

H1T ¢} 1 Vernier drive 100-1608 )
H12 ( ) 1 Coil shield 206-502 oy
H13 { ) 1 Meter 407167 %
H14 { ) 1 3-lug terminal strip 431-10
H15 { ) 4 Plastic chassis nut 75-61 l
H16 ( ) 1 Alignment tool, small 490-109
Hi7 () 1 Alignment tool, large 490-1
H18 { } 1 Metal blade 205-778
H19 ( ) 4  Plastic foot 261-34 =

() 5 Red wire 344-3 5 /‘

{) 5  Black wire 344-2 @ /\
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STEP-BY-STEP ASSEMBLY

CONTROL NUT

CONTROL NUT
CONTROL FLAT

WASHER
CONTROL FIBER
C\ SHOULDER WASHER

a
INSIDE OF
@ REAR PANEL

3513

ANTENNA
SOCKET

Q
0 \@\NUT

REAR PANEL PARTS MOUNTING

Refer to Pictorial 4-1 for the following steps.

( ) Install an antenna socket in hole BA with the
hardware supplied with the socket, Position the lug as
shown; then bend it away from the panel. CAUTION:
Do not overtighten the hardware, as you could break

the socket.

Install a phone jack in hole BB with two fiber shoulder
washers, a control flat washer, and a control nut.
Position the jack as shown in the Pictorial. CAUTION:
Be sure the shoulders of the fiber washers are properly
seated in the panel before you tighten the hardware.

Install a phone jack in hole BD with a control
lockwasher, control flat washer, and control nut.
Position the jack as shown in the Pictorial. Also, note
the difference in position between this jack and jack
BB.

Install the chassis connector in hole BC. CAUTION:
Be sure you install it so its grooves are positioned as
shown in the Pictorial.

CONTROL FLAT

N WASHER
Q

@C"\ SOLDER LUG 2

BEND EARS BACK
AGAINST BODY
WHILE INSERTING

—

‘1,!i.F;:‘4HASS|S
o

CONNECTGR
CONTROL

© YFRLOCKWASHER
o G~

CONTROL FIBER

SHOULDERV %\ PHONE JACK
™ VAN
@ \:,/E

.

~

™~ PHONE JACK

MOUNTING AND WIRING REAR PANEL

PICTORIAL 4-1

Refer to Pictorial 4-2 in the Illustration Booklet for the
following steps.

Mount the rear panef assembly 10 the angle bracket on

the circuit board with #6 x 1/4' sheet metal screws at
the three indicated locations.

Prepare the following yellow wires:

120 an
11747 g
320 3
7" 2"

Cannect wires from the circuit board to the parts on the rear
panel as follows:

1-1/2°" yellow wire from hole X {5-1) to socket BA lug
1(5-1).

()

1-1/4" yellow wire from relay BY?t lug 2 (8-1) to
socket BA lug 2 (§-1).

()



L
|

NOTES:

&)

If y se a keyer such as the Heathkit Model
HD2-.410, wire juck 3B as c...cted in steps 1, 2, and 3,
as shovin in inset drawing *1 on Pictorial 4-2. Then
disregard sieps 4, &, and 6.

If you intend to use a Heathkit Model HD-10 Kevyes,
disregard s 1, 2, and 3. Then wire jack BB as
¢ ¢ din steps 4, 5, and B, and as shown in inset
drawing ? on Pictorial 4-2.

You can use a ‘‘straight” key with both wiring
options,

i. 3-1/2" yellow wire frorm hole W (S-1) to jack BB
lug 2 (NS).

2. 77 yellow wire from hole AA (S-1) to jack BB
lug 2 {S-2).

3. 4" yellow wire from hole ¥ (5-1) to jack BB lug

1{S-1).
—0OR _
4. 3-1/2” yellow wire from hole W (5-1) to jack BB
I 1 {NS).

5. 7" yellow wire from hole AA (5-1) to jack BB
lug 1 (5-2),

6. 4" yellow wire from hole Y {S-1) to jack BE lug
2 (5-1).

Refer to the inset drawing on Pictorial 4-2 and install a
female connector pin {#432-73} on one end of a 4"
vy low wire,

Insert the connector pin into chassis coonector BC
hole 3. Push in on the pin until it locks in place in the
chassis connector.

Connect the free end of the 4" yellow wire {o circuit
board hole Z (S-1).

Connect a 3-1/2" vellow wire from circuit board hole
BB (S.i) to jack BD lug 2 (NS}

Connect a 2" yellow wire from hole DD (S-1} to juck
BD lug 1 (NS}.
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MOUNTING PANEL/CIRCUIT BOARD ASSEMBLY

Refer to Pictorial 4-3 in the tliustration Booklet for the
lollowing steps.

() Refer to inset #1 on the Pictorial and press plastic
chassis nuts into both holes at C  in the right side of

the ¢chassis.

In the same manner, press plastic chassis nuts into
both holes at DA in the other side of the chassis.

Install 6-32 x 3/8" hardware into chassis holes AB and
AD in the front of the chassis.

CAUTION: When you perform the following steps, be sure
you position the front edge of the circuit board ABOVE the
flange on the front of the chassis as shown in the inset
drawing on the Pictorial.

()} Spring the chassis sides outward slightly; then install
the panel/circuit board assembly inside the chassis. Be
careful you do not pinch any wires when you insert
the knobs of the pushbutton switch assembly through

the opening in the front of the chassis.

Check the operation cof each pushbutton switch.
Reposition any wires that interfere with proper
operation.

Be sure the front edge of the circuit board-is above the
chassis flange; then logsely secure the rear panel to the
chassis with #6 x 1/4'" sheet metal screws at the four
indicated locations.

Carefully push the cables and wires away from the
front of the chassis so the mounting heles in the front
edge of the circuit board are exposed.

Secure the front edge of the circuit board to the flange
with 6-32 x 1/4” hardware. Then tighten the four
screws in the rear panel,

1 2 3 4 53 5 7
[
4 L |
‘ - . P I| L i | Lll L | .[I L I IALTJ# \‘ - ! . | —
¥ H 2 5 7 [:] w0 ihl “ 13 14 13 16 17
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CHASSIS PARTS MOUNTING AND WIRING

Refer to Pictorial 4-4 in the Nlustration Booklet for the
following steps.

{ ) R301, R302, SW301: Refer to Detail 4-4A and install
a control-with-switch {#14-17) at AF. Position the
control as shown in the Pictorial.

CONTROL
LOCKWASHER

CONTROL
LAT WASHER

Co

CONTROL NUT

Detail 4-4A

NOTE: Inset drawing #1 on Pictorial 4.4 is a ""blow-up” of
the wiring of control AF. Refer to both inset drawing #1
and Pictorial 4-4 whan you perform the following ten steps.

Connect the hlack, green, and white wires of the cable
marked X on the Pictorial to control AF as follows:

1. { ) White to lug 6 (S-1).
2, () Greentolug5 (S-1).
3. { ) Black to lug 4 (NS},

NOTE: Protruding from cable-tie F are the free ends of two
shielded cables. Connect these cables as directed in the
following steps.

4. () At the free end of the shielded cable coming
from cable-tie F and switch SW4, connect the
inner lead to control AF lug 2 (S-1) and the
shield lead to lug 1 (NS),

5. { )} At the free end of the other shielded cable

coming from cable-tie F, connect the inner lead
to control AF lug 3 {S-1) and the shield lead to
lug 1 {NS).

(NCHES) 2 3

6. { } Remove all of the insulation from a 2" length of
yeliow wire,
7. { )} Insert one end of this bare wire through control

AF lug 1 [NS}; then on to lug 4 {NS).

NOTE: When a wire passes through a connection and goes to
another point, as in the preceding step, it will count as two
wires in the solder instruction, one entering and one leaving
the connection. When you solder this type connection, be
sure you use enough solder and heat to properly solder the
“through wire” and all other wires at the connection.

8. { )} Solder all of the wires at control AF lug 1 {S-4}.
Position the free end of the wire out of the way
for connection later.

9. { ) Cut both leads of a .47 uF Mylar capacitor to
3/4!l-

10. { )} C305: Connect the prepared 47 uF capacitor

between control AF lugs 4 {S-3} and 8 {(NS).

{ ) Refer toinset drawing #2 on the Pictorial and install a
female connector pin {#432-73) on one end of an
8-1/2" yellow wire.

{ )} Insert the connector pin into chassis connector BC
hole 6. Push in on the pin until it locks in place in the
connector.

{ ) Connect the other end of the wire to control AF lug 7
(S-1}.

{ } Connect a 6 yellow wire from circuit board hole E to
control AF lug 8 (5-2).

{ } Refer to Detail 4-4B and connect a 1-1/2" yellow wire
to lug 3 (S-1) of the loading capacitor {#26-154) as
shown.
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Detail 4-4B

C303: Refer 1o Detail 4-4B and install the prepared
loading capacitor at AJ with 4-40 x 1/4” hardware.
Position the capacitor as shown in the Pictorial, Also,
be sure no wires or cables are caught under the
capacitor.

Connect the free end of the 1-1/2'" yellow wire
coming from lug 3 of this capacitor to switch SW2 pin
11 {S-1). NOTE: Be sure you position this wire so
that, when the movable plates of the capacitor are
turned, they will not hit the wire,

Locate the shielded cable coming from cable-tie E,
Then cut the shield lead off the free end of the cable.

Connect the inner lead of this cable to capacitor AJ

lug 2 {S-1).

INSIDE OF
CHASSIS

VERNIER
DRIVE

(

Detail 4-4C

3-LUG SWITCH

CONTROL

LOCKWASHER CONTROL

FLATWASHER

CONTROL
NUT

SW302: Refer to Detail 4-4C and install a 3-lug rotary
switch (#63-3) at AE. Position the switch so the space
between lugs 1 and 2 is toward the screw at AD, as
shown in the Pictorial.

Connect the 3-wire cable coming from cable-tie F {cable
marked Y on the Pictorial) to switch AE as follows:

(

Red to lug 3 {S-1}.
White to tug 2 {S-1).
Black to lug 1 {5-1).

Carefully press the wires down out of the way under
the body of the switch.

Refer to Detajl 44D and mount the vernier drive
{#100-1608) at AH with 440 x 1/2"" hardware and
3/16" spacers. Be sure to center the vernier drive in
the opening.

4-40 x 12"
FLAT HEAD

{ﬁ SCREW
S
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AF AMPLIFIER
CIRCUIT BOARD

q

Detail 4-4J

NOTE: In the next step, you will connect the free end of
“the green wire,” at the lower left corner of the chassis, to
the circuit board of the previously set-aside AF amplifier
assembly.

{ } Connect the free end of the green wire (coming from
3-wire cable X) to the hole marked IN on the AF
amptifier circuit board 15-1).

{ ) Refer to Detail 4-4) and mount the AF amplifier
assembly at CB with 6-32 x 1/4" hardware. Position
the assembly as shown in the Pictorial.

Refer to Pictorial 4-4 for the following steps.

Connect the free end of the wires coming from the AF
amplifier assembly as follows:

{ ) Wire from hole +12 to main circuit board hole VA
{S-1).

() Wire from hole GND to jack BD lug 1 {S-2).

( ) Wire from hole QUT to jack BD Jug 2 {5-2).

e g 1T ATEIIIT®
0lAL
WINDOW
P EDERPIPIY DAY
FRONT @ @s
PANEL i
‘/ ADHESIVE
—_ SIDE
— : ,
[}
Vi H
| __fb__l =

Cﬁ_>\ =
N
\FLUSHEDGES

KEEP \
EDGES
EVEN CENTER
LINE
Detait 4-5A

FRONT PANEL MOUNTING

{ } Refer to Detail 4-56A and mark the inside of the front
panel as shown by the center line through hole AH,

{ } Remaove the lengths of tape from the dial window
{#446-602-1). Position the black line on the window
over the line marked on the panel. Position the edge of
the window even with the edge of the panel as shown,
Then press the window firmly onto the panel. NOTE:
Be careful you do not scratch the window.

Refer to Pictorial 4-5 in the [llustration Booklet for the
following steps.

{ ) Refer to Detail 4-5B and turn the shaft of vernier drive
AH until its setscrews are positioned as shown.
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() Place the split bushing on the inner shaft of control
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NOTE: Refer to the inset drawing on Pictorial 4-6 for the
following steps.

() R303: Connect a 1000 £ (brown-black-red) resistor
between terminal strip AD tugs 3 (NS) and 2 (NS},

{ } D301: Connect the lead at the banded end of a 1N458
diode (#56-24) to terminal strip AD fug 1 (NS).
Connect the other diode lead to lug 2 (S-3).

( } C304: Connect a 05 uF disc capacitor between
terminat strip AD lugs 3 (S-3) and 1 (S-3).

CABLE

CONNECTOR

04
ifD ()5§§;

6, _
S~ L
=~ GROOVES
(MAY BE
MALE INTERNAL ONLY)
CONNECTOR
PIN
\ CRIMP
BLK AND
SOLDER PICTORIAL 5-1

PREPARING POWER CABLE
Refer to Pictorial 5-1 for the following steps.

{ ) Remove 1/4" of insulation from each end of the red
and the black wires supplied with the kit. Then twist
the strands and apply a small amount of solder to the
wire ends to hold the strands together. NOTE: Save
one of the 1/4” lengths of insulation for use later,

{ ) tnstall a male connector pin on one eng of the red and
one end of the black wires.

{ ) Insert the connector pin on the black wire into hole 3
of the cable connector. Press the pin in until it locks in
place in the cable connector.

{ )} In the same manner, insert the connector pin on the
red wire into hole 6 of the cable connector.

C A 1/2 2 1 {INCHE S) 2 3

/8 asa ) 5/8 wal
A

y DUMMY LCAD

INSULATION

ANTENNA
PLUG

T SOLDER

SOLDER AND CUT OFF
EXCESS LEAD LENGTH.

PICTORIAL 5-2

PREPARING DUMMY LOAD

Refer to Pictorial 5-2 for the following steps.

{ } Locate the two 100 £, 2-watt {brown-black-brown)
resistors. Bend the leads of one resistor around the
leads of the other resistor as shown. Then soider both
connections and cut off the indicated resistor leads.

( )} Place the previously saved 1/4' length of insulation on
one lead of the resistor assembly.

() Insert this lead of the assembly into the antenna plug
as shown. Then soider the lead to the pin, NOTE:
Apply heat to the tip of the pin only long enough to
allow the solder to flow into the pin. Allow the
connection to cool; then cut off the -excess lead
length,

( ¥ Bend the other lead as shown, Then solder the lead to
the shell of the antenna plug.

This completes the wiring of your Transceiver. Carefully
inspect all connections for loose wires or unsoldered
connections. Remove any wire clippings or solder splashes.

4 ey
(8] =4 1 4OMy 2 3 4 5 6 7 B8



Page 58

{

PLASTIC FOOT

<

#6 x 1/4"
SHEET METAL PLASTIC
SCREW CHASSIS
NUT

CABINET SHELL

g HIEATIICITS

#6 x 174
SHEET METAL
SCREW

BLUE AND WHITE
IDENTIFICATION
LABEL

PICTORIAL 5-3

Refer to Pictorial 5-3 for the following steps.

) Place a cabinet shell on the bottom of the Transceiver.
Secure the shell with four #6 x 1/4" sheet metal
screws at the rear and sides of the Transceiver.

} Remove the protective backing from a plastic foot.
Then press the foot onto the corner of the bottom
cabinet shell as shown.

) In a similar manner,
remaining corner.

install a plastic foot at each

NOTE: The blue and white identification label you will
install in the next step shows the model number and
production series number of your kit. Refer to these
numbers in any communications you may have with the
Heath Company regarding your kit. This will assure you of
receiving the most up-to-date information in return,

{ )} Carefully remove the backing paper from the blue and
white iabel. Then press the label on the rear panel at
the indicated location, Place the backing paper over
the label and then firmly press the label on the panel,

Proceed to the Initial Tests.”



INITIAL TESTS

The following tests are performed on your Transceiver to
make sure it is operating properly before you begin
alignment. If you do not obtain the indicated results at any
time, turn the Transceiver off and refer to the “In Case of
Difficulty” section on Page 69.

You will need a pair of high impedance {about 2000 £) { )} Connect the power cable red lead to the + {pasitive)
headphones, a key, and a 13.4-voit DC power supply to terminal and the black lead to the — {negative)
complete the Initial Tests and Alignment. terminal of a 13.4 VDC power source. CAUTION: Be
sure you observe the correct polarity; otherwise the
Refer_yo_Figurg 12 ip_rhe lluistratiop_Bgokler for the _____transistovs intha Trap-anivassyillhn denceces

e ———
{ ) Set all of the front panel controls fully { ) Turn the Transceiver power on by rotating the AF
counterclockwise. GAIN control clockwise until it “clicks” on,

{ ) Set the SIDETONE LEVEL control to the center of | ) Turn the AF GAIN control to the center of its
its rotation. rotation. Noise should be heard in the headphones.

{ ) Push the 7.0 MHz band switch in. { )} Key the Transceiver. The relay should click and a
sidetone should be heard in the headphones, Adjust

by gy (e Il N TN AN T T o R Ty TR
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4. 70 OO1LF
PROBE <A g it > TO TEST
POINT
GERMANIUM
TO VIVM A
COMMON ! 3 TO CHASSIS

Figure 1-3



ALIGNMENT

The following alignment procedure requires the use of a
calibrated Receiver capable of receiving 7.0 to 7.256 MHz, an
RF Signal Generator, and 2 VTVM with an RF Probe. If a
Signal Generator is not available, use an on-the-air signal.
Figure 1-3 is a schematic of a simple RF Probe which you
can make if one is not available. CAUTION: A cabinet shell
must be installed on the bottom of the Transceiver before
you start the following procedure.

Refer to Figure 1-2 in the Illustration Booklet for the
following procedures.

Use the smaller alignment tool and adjust the bot-
tom slug in coil L17/L18 to obtain a peak reading on
the VTVM. Then turn the slug an additional 1/4 turn
clockwise. The VTVM should read approximatsly
0.3 volts.

Press the 7.0 MHz pushbutton.

Adjust the top slug in coil L17/L18 to obtain a peak
reading on the VTVM. Then turn the slug an addi-
tional 1/4 turn couterclockwise. The meter should

L

—

Y e

HFO (Heterodyne Frequency Oscillator)

( ) Connect the RF probe of the VTVM to test point
TP1. This is the lead at the indicated end of resistor
R94, a 68 k{2 {blue-gray-orange} resistor.

{ ) Turn the Transceiver on and press the 3.5 MHz
pushbutton,

NOTE: You can reach the bottom siug in coils L17/L18 and
L19/L21 by inserting the longer end of the alignment tool
through the top slug; then on down to the bottom slug. Be
careful when you do this so that you de not damage or turn
the top slug.

)

—

Press the 14.0 MHz pushbutton.

Adjust the bottom slug in coil L19/L21 to obtain a
peak reading on the VTVM. Then turn the slug an
additional 1/4 turn clockwise. The VTVM should
read approximately 0.2 volts.

Press the 21.0 MHz pushbutton.

Adjust the top slug in coil L19/L21 to obtain a peak
reading on the VITVM. The VTVM should read ap-
proximately 0.2 volts. Then turn the slug 1/4 turn
counterclockwise.

Disconnect the VTVM from the Transceiver.
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VFO (Variable Frequency Oscillator) { ) Turn the Transceiver dial to 250.
{ } Turn the calibrated receiver on and allow it to warm () Turn the calibrated receiver dial to 7.260 MHz.

up. Tune the receiver to approximately 7.0 MHz.
{ )} Use the larger alignment tool to turn the slug in ¢oil

{ ) Press the 7.0 MHz pushbutton on the Transceiver. L9 unti! you hear a zero beat from the calibrated
receiver. It may be necessary to turn down the
{ ) Connect one end of a suitable length of wire to the calibrated receiver’s AF gain control.

2ntenn Eﬁm inglon the calibrater fegeiver 1oon the e &
[

ey . A 130 e farTu '

" j
e |
i —
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1 |
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TRANSMITTER

()} Plug the previously prepared 50 £} dummy load into
the ANTENNA socket on the back of the Transceiver.
{This may already be connected to the Transceiver.)

{ ) Connect the key to the KEY jack on the back of the
Transceiver. {This also may already be connected to
the Transceiver.)

NOTE: Use the alignment tool that you made from the nut
starter and blade for all trimmer adjustments, DO NOT use a
screwdriver,

{ ) Turn the screws in trimmers C95, €89, €103, and
C106 clockwise until they stop turning, Do not force
the screws.

{ } Turn the secrew in  trimmer €95  1/2  turn
counterclockwise.

{( } Turn the screw in  trimmer C89 1/8 turn
counterclockwise.

( )y Turn the screw in  trimmer C103 1 turn
counterclockwise.

{ ) Turn the screw in trimmer C106 1/4 turn
counterclockwise.

{ ) Make sure the TUNING dial is set to 100.
{ ) Press the 3.6 MHz pushbutton.

[} Set the LOADING control on the front panel to the
12 o'clock position,

NCTE: In the following steps, the adjustments will be quite
broad.

() Key the Transceiver and adjust trimmer C95 for a
maximum reading on the RELATIVE POWER meter.

[} Key the Transceiver and adjust the LOADING control

on the front panel to obtain a8 maximum reading on
the RELATIVE POWER meter.

{ )} Repeat the previous two steps.

Press the 7.0 MHz pushbutton.
Set the LOADING contrel to the 12 o'clock position.

Key the Transceiver and adjust trimmer C98 to obtain
& maximum reading on the RELATIVE PQWER
meter.

Key the Transceiver and adjust the LOADING control

on the front panel to obtain a maximum reading on
the RELATIVE POWER meter,

Repeat the previous two steps.
Press the 14.0 MHz pushbutton.
Set the LOADING control to the 12 o'clock position,

Key the Transceiver and adjust trimmer C103 to
obtain a maximum reading on the RELATIVE
POWER meter.

Key the Transceiver and adjust the LOADING control
on the front panel to obtain a maximum reading on
the RELATIVE POWER meter.

Repeat the previous two steps.
Press the 21.0 MMz pushbutton.

Set the LOADING control to the 12:00 o’clock
position,

Key the Transceiver and adjust trimmer C106 to

ohtain a maximum reading on the RELATIVE
POWER meter.

Key the Transceiver and adjust the LOADING centrol
to obtain a maximum reading on the RELATIVE
POWER meter.

Repeat the previous two steps.

Turn the Transceiver off.

Disconnect the key and dummy load from the
Transceiver,
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RECEIVER

{ )} Connect a pair of headphones to the HEADPHONES
jack on the back of the Transceiver.

NOTE: You may use a nearby accurately calibrated
transmitter for the following adjustments. 1 you do use one,
connect a small piece of wire to the Transceiver's antenna
socket, The small wire will act as a simple antenna. {You
may also use an appropriate antenna.}

( )} Connect a signal generator to the ANTENNA socket
on the back of the Transceiver.

{ ) Turn the signal generator on and allow it to warm up.

{ )} Setthe Transceiver tuning dial to 250.

{ ) Setthe RECEIVER PRESELECTOR to 14.

{ ) Setthe RF GAIN control to MAX,

{ } Turn the Transceiver on and adjust the AF GAIN
control for a comfortable listening tevel,

NOTE: In the following steps, as you approach the point of
resonance of a trimmer capacitor or coil, the sound from the
headphones will increase. As this occurs, decrease the output
of the signal generator to the lowest level that you can still
hear. This will prevent overloading the receiver.

{ )} Pressthe 3.5 MHz pushbutton,

{ ) Adjust the signal generator frequency to
approximately 3.760 MHz or until you hear the signal
in the headphones. The output of the generator may
have to be quite high.

{ ) Alternately adjust trimmers C3 and C16 for maximum
sound in the headphones.

{ ) Pressthe 7.0 MHz pushbutton.

{ ) Adjust the signal generator frequency to
approximately 7.25 MHz or until you hear it in the
headphones. The output of the generator may have to
be quite high.

{ } Alternately adjust trimmers C6 and C19 for maximum
sound in the headphones.

{ ) Setthe Transceiver tuning dial to 100.
{ )} Adjust the signal generator  frequency to
approximately 7.100 MHz or until you hear it in the

headphones.

( ) Adjust the RECEIVER PRESELECTOR for maximum
sound in the headphones,

{ ) Readjust trimmer C6 for maximum sound in the
headphones. NOTE: Do not adjust trimmer C19.

{ ) Pressthe 14.0 MHz pushbutton.
{ ) Set the Transceiver tuning dial to 250.

{ ) Setthe RECEIVER PRESELECTOR to 14.

{( ) Adjust the signal generator frequency to
approximately 14.25 MHz or until you hear it in the
headphones.

{ ) Alternately adjust trimmers C7 and C22 for maximum
sound in the headphaones.

( )} Pressthe 21.0 MHz pushbutton.
{ ) Adjust the signal generator frequency to
approximately 21.25 MHz or until you hear it in the

headphones.

() Alternatety adjust trimmers C9 and C24 for maximum
sound in the headphones.

{ ) Turn the Transceiver off.
{ } Disconnect the signal generator from the Transceiver.

This completes the “Transceiver Alignment,” Proceed to
“Final Assembly.”



FINAL ASSEMBLY

Refer 10 Pictorial 5-4 for the following steps.

{ } Place the remaining cabinet shell on the Transceiver as
shown.

{ )} Secure the cabinet shell to the Transceiver with #6 x
1/4'" sheet metal screws at the rear and sides as shown.

This completes the assembly of your Transceiver. Proceed to
“Opergtion.”

PORIFSUE
7 SHEET METAL
SCREW

CABINET SHELL
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OPERATION

Refer to Figure 1-2 for the following steps.

The “ARRL Antenna Book’ is commeonly available and
inctudes comprehensive reference work on transmission lines
and antennas. Other similar handbooks for the amateur are

() Plui the ;iower cable onto the POWER socket on the :f‘ il ?ﬁ o i;_lﬁ I oy o Fﬂ'f-

'%

{ } Connect the power cable red lead to the + (positive)
terminal and the black lead to the — {negative)
terminal of a 134 VDC power source. CAUTION: Be
sure you observe the correct polarity; otherwise the
transistors in the Transceiver will be damaged.

{ )} Connectakey to the KEY jack on the rear panel.

{( )} Connect an antenna to the ANTENNA socket on the
rear panel, {See the following information on
antennas.}

{ )} Connect a pair of headphones to the HEADPHONES
jack on the rear panel,

ANTENNAS

The Transceiver should be used with 50 ohm to 75 ohm
antennas having a low VSWR. Lightweight hookup wire
dipoles and inverted vee's are sufficient for solid contacts.
They can be quickly strung up for camping trips and
emergency operation, as well as field day use. However,
antennas of the beam and quad type will provide a
significant improvement in performance, much more so than
for medium to high-power rigs.

() Push in the Band switch for the band you intend to
operate on.

{ ) Turn the Transceiver on by rotating the AF GAIN
control clockwise until it “clicks’” on. Then continue

to rotate the control clockwise to a comfortable
listening level.

( )} Adjust the Main Tuning to the portion of the band
where you intend to operate.

NOTE: When tuning across the band, always go to the high
end of the band first and tune down to the low end. This is
to assure that you will be on the high side of the zero beat
when listening to a signal. Otherwise you may answer a CQ
on the low side of zero beat and your transmitting
frequency will be too low.

( ) Listen to the headphones and adjust the RECEIVER
PRESELECTOR for maximum signal loudness (fully
clockwise for 16 and 20 meter operation).

{ ) Key the Transceiver and rotate the LOADING control
to obtain a maximum meter indication, The
Transceiver is now ready for on-the-air operation.
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OPERATING HINTS

When operating a QRP {low power} rig, your transmitted batteries of the appropriate voltage can provide hours of
sinnal, may—he_helow the sinnsl Jensl neefggggriohy —o-t oo gpblo grorg N premilofi ) et i7 0TI N WL

——
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operatars. Generally, lower power signals lose out unless a for voltage and current requirements.



IN CASE OF DIFFICULTY

This part of the Manual will help you locate and correct any
difficulties which might occur. This information is divided
into:

Visual Checks.

Precautions for Bench Testing.

Troubleshooting Chart.

HEATHEXIT?®

NOTE: If you prefer to have your Transceiver repaired at
the factory or at one of the Heathkit Electronic Centers, or
if you need additional information before you proceed, refer
to the “Customer Service’ information inside the rear cover
of this Manual. Your Warranty is located inside the front
cover.
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VISUAL CHECKS

About 90% of the kits that are retumned for repair do not
function properly due to poor soldering. Therefore, you
can eliminate many troubles by a careful inspection of
connections to make sure they are soldered as de-
scribed on Page 8 of this Manual and in the "Kit Builders
Guide.” Reheat any doubtful connections and be sure all
the wires are soldered at places where several wires are
connected. Check carefully for solder bridges between
circuit board foils.

Check to be sure that all transistors and diodes are in
their proper locations, and are installed correctly.

Check the value of each part. Be sure that the proper
part has been wired into the circuit, as shown in the
Pictorial diagrams and as specified in the wiring
instructions. It would be easy, for example, to install a
220 & (red-red-brown) resistor in a step that calls for a
22 k§2 {red-red-orange) resistor.

4, Recheck the wiring. Trace each lead in colored pencil
on the Pictorial as you check it. It is frequently
helpful to have a friend check your work. Somecne
who is not familiar with the unit may notice
something you have consistently overlooked,

5. Check all of the wires that are connected to the circuit
board to be sure they do not touch the chassis or
other lugs. Make sure all wires are properly soldered.

6. A review of the “’Circuit Description’ may help you to
determine the probiem.

7. ¥ the difficutty stili is not cured, read the
“Precautions for Bench Testing” section, and the
section titled ' Troubleshooting Charts.”

PRECAUTIONS FOR BENCH TESTING

NOTE: Use a high input impedance voltmeter for voltage
measurements.

Be cautious when testing transistor circuits. Although
transistors have almost unlimited life when wused
properly, they are much more vulnerable to damage
from excessive voltage or current than other circuit
components.

Be sure you do not short circuit any terminals when
you make voltage measurements. |f the probe should
slip, for example, and short out a bias or voltage
supply point, it is almost certain to damage one or
more transistors or diodes.

3. Do not remove any components while the kit is
operating; this could cause considerable damage.

If you make repairs to your Transceiver, make sure you
eliminate the cause as well as the effect of the trouble. If,
for example, you should find a damaged resistor, be sure to
find out what caused the resistor to become damaged. If the
cause 15 not eliminated, the replacement resistor may also
become damaged when the Transceiver is put back into
operation.
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Troubleshooting Chart

The following chart lists conditions and possible causes of
several specific malfunctions. |f a particular part is
mentioned (Q7 for example) as a possible cause, check that
part to see that it is installed and/or wired correctly. It is
also possible, on rare occasions, for a part to be faulty and
require replacement.

CONDITION

POSSIBLE CAUSE

Mo signals can be received on
any band. However, headphone
noise is heard when the AF
Gain control is advanced.

Transistor Q1 or IC1 is incorrectly

installed or shorted,

No signals are received on the
3.5 MHz hand.

Diode D1 or D5 incorrectly
installed or shorted.

MNo signals are received on the
7.0 MHz band.

Diode D2 or D8 incorrectly
installed or shorted.

No signals are received on the
14.0 MHz band.

Diode D3 or D7 incorrectly
installed or shorted.

No signals are received on the
21.0 MHz band.

Diode D4 or D8 incorrectly
installed or shorted.

MNo sound of any kind from the
teadphones.

Transistor Q201 or IC2 incorrectly

installed or shorted.

Phone jack J301 incorrectly
wired.

Heterodyne frequency oscillator
does not operate on any band.

Transistor Q6 incorrectly
installed or shorted.

Heterodyne frequency oscilla-
tor does not operate on one
band. {(Other bands are OK.)

The associated diodes for the
inoperative band (D22 thru D29)
may be incorrectly installed or
shorted.

The crystal for the inoperative
band may be faulty.
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TROUBLESHOOTING CHART (cont'd.}

CONDITION POSSIBLE CAUSE
Sidetone does not operate. 1. Diode D21 or IC2 is incorrectly

installed or shorted.
Relay does not operate. 1. Transistor Q12 or Q13 is incorr-

ectly installed or shorted.
Relative power meter does 1. Trimmer capacitors, C95, C99, C103,
not operate. C1086, and C303 are not properly

adjusted.

2. Transistor Q8, Q9, or diode D301
are incorrectly instalted or

shorted.
Relative power meter does not 1. The trimmer capacitor for that band
operate on one band only. {C95, €99, C103, or C1086) is not

properly adjusted.

2. The diode associated with that
band is incorrectly installed
or shorted. (Diodes D16, D17, D18,
D19, D31, D32, D33, D34, D35, D36, D37,
or D38.) o ‘

3. The heterodyne frequency oscillator
is not properly tuned for that band.




SPECIFICATIONS

TRANSMITTER

DC Power Input
80 meters
40 meters
20 meters
15 meters

Output Impedance

Sidetone

Spurious and Harmonic Levels . . . . . . . . . . . . ..

Transmit Frequency Offset

RECEIVER

Receiver Type

Sensitivity

Selectivity

Passband Center Frequency

Type of Reception

Audio Output Impedance

HEATHEITY

3.5 watts.
3.0 watts,
3.0 watts,
2.5 watts.

Built-in VFQ.

50 £2 unbalanced.
Built-in, adjustable volume,
At least 35 db down,

Approximately 760 Hz lower,
fixed on all bands.

Direct conversion with RF amplifier, balanced product
detector, and active audio filter.

1 microvolt or less for 10 dB S:hN. . 0.2 uV provides readable
signal.

Wide — 750 Hz @ 6 dB down.
Narrow — 375 Hz @ 6 dB down.

750 Hz.
Cw.

1000 £2 nominal.

73
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GENERAL
Frequency Coverage . . . . . . . . . . . . . . . .. 80 meters, 3.5 to 3.75 MHz.
40 meters, 7.0 to 7.25 MHz,
20 meters, 14.0 to 14.25 MHz.
15 meters, 21.0 to 21.25 MHz,
Frequency Stability . . . . . . . . . . . ... ... .. Less than 150 Hz/hour drift after 60 minute warm-up,
Frequency Generation . . . . . . . . . . . . .. ... Premixed VFO and HFO.
Power Regquirements . . . . . . .« o« .o ... . 13.4 volts DC, nominal. 90 mA receive mode, and 430 mA
transmit mode.
Dimensions ... ... ... 9-1/4" wide x 8-1/2" deep x 4-1/4" high, Including knobs
and feet.
(23.5 x 216 x 10.8 cm.)
Weight .. .. 4 lbs. (1.8 kg)

&< ——

The Heath Company reserves the right to discontinue
products and to change specifications at any time without
incurring any obligation to incorporate new features in
products previously sold.



CIRCUIT DESCRIPTION

Refer to the Schematic Diagram and the Block Diagram in
the lllustration Bookiet while you read the following
description.

The Transceiver operates in the CW partion of the 15, 20,
40, and 80 meter amateur bands. The frequencies are
generated by the combined efforts of the VFO and the
heterodyne oscillator for both transmit and receive
operation. In the following paragraphs, each part of the
Transceiver circuitry will be discussed in detail.

VFO

FET (field effect transistor) Q2 and its associated circuitry
forms a Hartley oscillator. Part of coil L9, tuning capacitor
€302, and temperature conpensating capacitors C44, C45,
C46, C47, C48, CA9, and Cb1 determine the frequency of
the oscillator. The other part of L9 is a feedback circuit that
couples part of the generated signal back to the gate of FET
Q2 to help sustain oscillation. The VFO generates
frequencies from 8.645 MHz to 8.895 MHz,

Diode D9 clamps the positivegoing half of the signal to
prevent FET Q2 from reaching high peak operating currents.
This helps to keep the VFO from generating harmonic
frequencies.

The signal from the VFO is coupled through capacitor C54
and C56 to emitter follower transistor Q3. This transistor
provides isolation for the VFQO. The output from the emitter
of transistor Q3 is coupled to the balanced mixer.

HEATHKXKIT"

When the Transmitter is keyed, diode D11 effectively adds
capacitor C55 to the circuit which causes a shift in the VFO
frequency. This produces a fixed offset during transmit.
Zener diode ZD1 provides voltage regulation for the drain of
FET Q2.

HFO

The HFO operates at any of four crystal-controlled
frequencies, depending on which band switch is depressed.
These frequencies, when mixed with the VFO frequency,
establish the four bands of operation.

When the 3.5 MHz pushbutton switch on the front panel is
depressed, crystal Y1 and its associated circuitry are
electrically connected to transistor Q6 to form the HFQ. At
this time power is suppiied to the circuit through resistor
R78 and crystal Y1 oscillates at a frequency of 12.395 MHz,
which is coupled through diode D22 to transistor Q6. A part
of the signal from the collector of transistor QB is coupled
back through diode D23 and through the tuned circuit
composed of coil L17 and capacitor C116 to sustain
oscillation. Diodes D22 and D23 prevent DC from activating
this crystal circuit when a different crystal circuit is being
used. The HFO operates similarly on the other bands.

The HFO signal is coupled through capacitor C127 to
emitter follower transistor Q7. This transistor provides
isolation for the oscillator circuit 1o prevent loading. From
the emitter of transistor Q7, the signal is coupled to the
balanced mixer,

75
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BALANCED MIXER

Coils L11 and L12 and diodes D12, D13, D14, and D15
form a balanced mixer which combines the VFO and HFO
signals. This produces four signals at the output of the
balanced mixer. These are the VFO frequency plus the HFO
frequency, the HFO frequency minus the VFQ frequency,
the VFO frequency, and the HFQ frequency. The only
trequency that we are concerned with is the HF O frequency
minus the VFO frequency.

MIXER AMPLIFIER

The four signals are then coupled through capacitor C81 to
FET Q4 where they are amplified and then coupled to the
four diode-selected filter circuits. Only one filter circuit is
electrically connected to the circuit on any one band. For
example, if the 3.5 MHz pushbutton switch on the front
panel is depressed, coil L13 and capacitor C64 are
electrically connected to the circuit. This tuned circuit
filters out the three unwanted signals and leaves only the
“on-frequency” signal, which is coupled through capacitor
C73 to transistor Q5,

Transistor Q56 is connected as an emitter follower which
provides isclation and impedance matching. The output
from the emitter of Q5 is coupied through C75 to transistor

R e e

Zener diode ZD2 prevents excessive collector RF voltage
from destroying tansistor Q9 if the operator should
mistakenly key the transmitter when there is no load present
on the output of the Transmitter, or when the SWR is high.

Capacitor C303 is the Loading control and is adjusted for
maximum power on the relative power meter, The RF power
output is then coupled through antenna switching relay RL1
and to antenna jack J302. A small part of the RF power output is
coupled through resistor R304, and capacitor G304 to the rela-
tive power meter. This cutput power is rectified by diode D301.

KEYING

Transistor Q11 provides a keying function when the key is
depressed. This transistor provides the keying for the
transmitter driving stage, the sidetone oscillator, the break-in
delay switching, and the receiver muting. When the key is
depressed, the keying transistor places a B+ voltage on the
collector of driver transistor Q8 and switches it on. The
transmitter is then keyed and provides an RF output signal,

Also, when the key is depressed, pin 11 of sidetone
oscillator 1C2D is connected to ground through resistor R72
and diode D21 and the key to cause the oscillator to turn on

ang-nececatg. 3o audi oo (Rl kel 0 el
miEn T

! L

i— .
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detector IC1. capacitor C111, resistor R76, Sidetone Level Adjust control

TRANSMITTER

The output of driver transistor O8 is resonance-tuned by the

aEEropriate diode-ﬁwiicheg f ne{lﬂ .iiiﬁr’nl_ﬂﬂ&aaa in.Jhere,

R77, and capacitor G113 to the headphone jack,

BREAK-IN DELAY
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The B+ voltage at the relay is used to switch VFO offset
diode D11 to provide olfset during transmit and also to
switch the mute transistor Q14 on. This effectively connects
the input of the audio preamplifier stage to ground, thus
muting the receiver during transmit,

When the key is released, the emitter and collector voltages
of Q12 try to increase toward B+. However, at this time,
capacitor C92 is discharging through delay control RG8,
which keeps the relay energized. After capacitor C92 has
discharged and the voltage on the collector of Q13 returns
to normal, the relay opens. The amount of time required for
capacitor C82 to discharge is adjustable through delay
control R68.

RECEIVER CIRCUITS

The signals received by the antenna are coupled through RF
Gain control R302 and through the appropriate front panel
pushbutton switch {for example we will say the 3.5 MHz
band switch). From here, the signal is coupled through coil
L1 and diode D1 to RF amplifier Q1. Coil L1 and capacitors
C1, C3, and C301A form a resonant circuit. Diode D1
provides the electrical switching to connect the signal to
FET Q1 when the 3.5 MHz switch is depressed.

The signal is amplified by FET Q1 and is filtered by one of
the coil-capacitor networks. (Each network serves as a filter
for one of the four bands.} This filtered signal is then
coupled through capacitor C25 to pin 1 of [C1, the balanced
product detector. IC1 mixes the premixed VFO signal with
the received signal to produce an audio signal. This signal is
present at pin 9 of IC1 and is coupled through capacitors
C33, C35, and resistor 819 to pin 3 of IC2A.

IC2A and 1C2B are active audio filters. The audio signal
passes through these two stages of audio filtering, which
removes any RF signal and produces an audio signal that has
good audic bandwidth and excellent skirt selectivity. There
are two stages of audio selectivity which are selected by
Selectivity switch SW302 on the front panel.

From the Selectivity switch, the signal is coupled through
capacitor C38 te 1C2C. 1C2C is an audio preamplifier which
amplifies the signal and then couples it through resistor
R202 and capacitor C201 to transistor Q201. Transistor
Q201 further amplifies the signal and then it is coupled
through capacitor C204 to headphone jack J301.



CIRCUIT BOARD
X-RAY VIEWS

NOTE: To find the PART NUMBER of a component for the
purpose of ordering a replacernent part:

A. Find the circuit component number {R5, C3,
etc.) on the “Circuit Board X-Ray Views.”

B. Locate this same »number in the “‘Circuit
Component Number™ column of the “Parts
List” in the front of this Manual.

C. Adjacent 1o the circuit component number, you
will  find the PART NUMBER and
DESCRIPTION which must be supplied when
you order a replacement part,

AF AMPLIFIER CIRCUIT BOARD
(Viewed from foil side)

78 HEATI®EIT®
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R95

RY94
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MAIN CIRCUIT BOARD
(Viewed from foil side)



CIRCUIT BOARD
VOLTAGE CHART

a0

*

THIS SYMBOL INDICATES A RELLIVE-MODE 1 VOLTAGE
MEASURED FROM THE POINT 15 DICATED TO CHASSITS.

O* TH1S SYMBOL INDICATES A TRANSMIT-MODE DC VOLTAGE
MEASURED FROM THE POINT INDICATED TO CHASSIS.

HHATHREIT?



IDENTIFICATION CHART

HEATH
MPONENT TYP
COMPONE PART NUMBER £ NUMBER IDENTIFICATION
FLAT SIDE
Q13 a17-201 X29A829 e -
EMlTTEﬂ M‘XBASE
EMITTER
COLLECTOR AL RAcoLLECTOR
DRAIN
Q1,02 417-169 MPF105 ;§=545f5£2227
SOURCE"‘i%§;p
GATE
3 Q17-1te -
EMITTER
06.Q8 a17-172 MPS-6521
ASE (
BAS COLLECTOR
7.012.
%1hoéé%1 ¢ 417-801 MPS-420
Q4 417-240 40673 "645”"?4;£}bRAIN
GATE 1 GATE 2
COLLECTOR
(CASE) /
Q9 417-880 IN8427 z
EMITTER
~BASE
HEATHRXIT" 81
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IDENTIFICATION CHART (Cont’d)

; R NN 1S I IFICATION
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7 D? f 2 VR-an
IMPORTANT: THE BANDED IND OF DIDODES CaN
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BANDED END




FOR PARTS REQUESTS ONLY
¢ Be sure to follow instructions carefully.
® Use a separate letter for all correspondence.
® Please allow 10 - 14 days for mail delivery fime.

FOR PARTS REQUESTS ONLY
® Be sure to follow instructions carefully.
® Use a separate letter for all correspondence.
® Please allow 10 - 14 days for mail delivery time.

DC NOT WRITE IN THIS SPACE

DO NOT WRITE IN THIS SPACE

INSTRUCTIONS

® Please print all information requested.

® Besure you list the correct HEATH part number exacily as
it appears in the parts list.

* |f you wish to prepay your order. mail this card and your
payment in an envelope. Be sure to include 10% {25¢
minimum, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% lax.

Total enclosed $

e |f you prefer COD shipment, check the COD box and mail

this card.

INSTRUCTIONS

¢ Please print all information requested.

® Be sure you listthe correct HEATH part number exactly as
it appears in the parts list.

® |f you wish 10 prepay your order, mail this card and your
payment in an envelope. Be sure to include 10% (25¢
minimum. $3.50 maximum)} for insurance. shipping and
handling. Michigan residents add 4% tax.

Total enclosed $
® [f you prefer COD shipment, check the COD box and mail

coD [ this card. COD [
NAME - - NAME
ADDRESS ADDRESS
cITYy — cimy
STATE . bdly STATE 2P

The information requested in the next two lines is not required
when purchasing nonwarranty repiacement parts, but it can
help us provide you with better products in the future.

The information requested in the next two lines is not required
when purchasing nenwarranty replacement parts, but it can
help us provide you with betfter products in the future.

Model # Invoice # -

Mcdel # Invoice #
Date Location Date Location
Purchased Purchased . __ — Purchased Purchased
LIST HEATH QTY PRICE TOTAL LIST HEATH aTy PRICE TOTAL
PART NUMBER ' EACH PRICE PART NUMBER ' EACH PRICE

TOTAL FOR PARTS

TOTAL FOR PARTS

HANDLING AND SHIPPING

HANDLING AND SHIPPING

MICHIGAN RESIDENTS ADD 4% TAX

MICHIGAN RESIDENTS ADD 4% TAX

TOTAL AMOUNT OF ORDER

TOTAL AMOUNT OF ORDER

HEATH COMPANY

BENTON HARBOR

MICHIGAN 49022

ATTN: PARTS REPLACEMENT

SEND TO:

Phone (Replacement parts only): 616 982-3571

HEATH COMPANY

BENTON HARBOR

MICHIGAN 43022

ATTN: PARTS REPLACEMENT

SEND TO:

Phone (Repiacement parts only): 616 982-3571

THIS FORM IS FOR U.S. CUSTOMERS ONLY
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR
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