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UNPACKING

The Recsiver shipping carton contains individual packs
marked Pack #1, Pack #2, Pack #3, and Pack #4 (2 bags).
After you remove all of these packs, the remaining packs and
loose parts in the shipping carton form Parts Pack #5, which
contains items too large to fit into the other parts packs, parts
used for several circuit boards, and those items which you will
‘use in the chassis assembly section.

This Manual contains a separate Parts List for each assembly
section. At the beginning of each Parts List, you will be in-
structed which parts pack to open. You will also be directed to
remove certain required parts form Pack #5,

To avoid intermixing parts, do not remove or open any of the
parts packs untif you are directed to do so at the beginning of
one of the Parts Lists.
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PARTS LISTS

The following pages contain several Parts Lists, one for each
major section of this kit (Front End Circuit Board, Chassis,
etc.). Check the parts and assemble this kit in the following
manner:

1.  Openthe pack as directedin the step at the begin-
ning of the Parts List.

2. Check the parts against the fist.

3. Proceed to the assembly section, as directed at
the end of the list.

4.  After you complete the assembly section, return,
as directed, to the next Parts List.

B. 'Flepeat the process for each Parts List and as-
sembly section.

Remove the Parts Pictorial from the “lllustration Booklet” and
place it in a convenient location where you can refer to it during
the assembly of this kit. Many parts in the Parts List are keyed
to the Parts Pictorial for identification. Other parts not shown
on the Parts Pictorial have the part numbers stamped on them.

After you identify any part that is packed in an individual
envelope with the part number on it, place the part back in its
envelope until that part Is called for in a step. Some envelopes
have a transparent side so you can identify the parts inside
without opening the envelope. Do not throw away any packing
materials untit all the parts are accounted for.

Each circuit part in this 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 num-
bers, which are especially useful if a part has to be replaced,
appear:

— In the Parts List,

—  Atthe beginning of each step where a componeant
is installed,

—  In some illustrations,

— In the Schematic,

— In the sections at the rear of the Ménuai.
To order a replacement part, 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 price information, refer to the separate “Heath Parts Price
List.”
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VFO CIRCUIT BOARD
Remove the pack marked #1 and check each part against
the following list.
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. Nec. No. Part No. Comp. No.
RESISTORS, 1/2-watt INDUCTORS
NOTES: C1 40-1684 3.75 uH toroid L302, L303,
L304
1. Resistors may be packed in more than one envelope. Ct  40-1800 1.3 kH toroid L305
Open all of the resistor envelopes in this pack before Cz 401859 Variable inductor L301
you check them against the following list. C3 4582 350 uH choke | RFC301
2. The following resistors have a tolerance of 5% unless DIODES
otherwise noted. 5% is indicated by a gold fourth band. ‘
D1 56-89 GD510 D302
D 56-19 VR-9.1 ZD301
A2 8-470 2 47 O {yellow-violet-black) R30z, R314 D1 58-24 1N458 D30t
Az B-14 2 100 © (brown-black-brown) R311, R316
A2 6-121 1120 & (brown-red-brown) R303
A2 8821 1 620 0 (blue-red-brown} R304
AZ  6-681 1 680 O (blue-gray-brown) R315 TRANSISTORS
A2 6-392 2 38000 (orange~white-red) R309, A313
A2 B-472 1 4700 £ (yellow-violet-red) R308 . . . e
A2 6203 2 22 kO (red-red-orange) R305, R312 ESISI'OE%?:‘?S:SW r:;g be marked for identification in any of
A2 B6-224 1 220 ki} (red-red-yellow) R307 ’
A2 B-105 11 MG (brown-black-green)  R301 1. Part number.
2. Type number.
CAPACITORS 3. Part number and type number.
4, Part number with a type number other than the one
Disc listed.
B2 21-168 2 47pF C307, G308
B2 213 1 10 pF C305 E1 417-169 2 MPF105 Q301, Q302
B2  21-190 2 50pF C301, C303 E3  417-801 MPSA20 Q304
B2 21-56 1 470 pF C3N " E1 417-234 2N363BA Q303
B2 21-191 3 B10pF C302, C304,
C306 .
B2 21-176 3 0luF €309, C312, '
c313 MISCELLANEOQUS
Mica R1 10-311 1 5k} control R306
Bl 20-108 1 200 pF c317 Hi  432-121 4  PCB pin :
Bl 20-112 1 310 pF - C318 H2  432-123 6  Circuit board connector
B1 20-139 1 330 pF G314 Rz  215-63 1 Heat sink
B1 20-116 1 400 pF C316 R3  208-502 1 Coil shield
B1  20-107 1 680 pF G315

Solder
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KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No, Comp. No. | No. Part No. Gomp. No.
PARTS FROM PACK #5 (parts in the shipping Parts From Pack #5
carion) (parts in the shipping carton) cont’d.

B85-1731-2 VFQ clreuit board
390-1045 Terminal identiflcation label

NOTE: Remove the wire bundie. Cut off lengths when you are :

391.34 1 Blue and white label
1
1

directed to do so by the assembly steps in the various sections

i 1.
of this Manual 597-280 Parts Order Form

Assembly Manual (See front
cover for part number.)

Wire bundle consists of:

340-1 7-1/2' Large bare wire :

240-2 3 Small bare wire 1 Ilustration Booklet
343-15 1" Shielded cable

344-52 4-1/2' Red wire

344-58 & Gray wire

346-1 ~1-1/2' Sigeving Proceed to "Assembly Notes" on Page 14.

HFO/XTAL CALIBRATOR CIRCUIT BOARD

Remove the pack marked #2 and check each part against
the folfowing fist.

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
RESISTORS, 1/2-Watt Resistors (cont'd.)
NOTES: : A2 6-102 8 1000 Q (brown-black-red)  R402, R404,
RA406, R408,
1. Resistors may be packed in more than one envelope. - R411, R413,
Open all of the resistor envelopes in this pack before R424, R426
you check them against the following list. A2 6222 1 2200 Q (red-red-red) R419
AZ  6-562 1 5600 O (green-blue-red} R422
2. The following resistors have a tolerance of 5% uniess A2 6153 6 15 k{} (brown-green-orange} R401, R403,
otherwise noted. 5% is indicated by a gold fourth band, R405, R407,
R409, R412
Az 6-470 1 47 O (yellow-viclet-black)  R421 - A2 6223 1 22 k9 {red-red-orange) R416
Az 6151 1 150 O (brown-green-brown) R418 A2 6473 2 47 kQ} (yellow-violet- R415, R425
A2 6-221 2 220 Q) (red-red-brown) R414, R427 ' oranga)
Az B27t 1 270 O (red-violetbrown)  R417 A2 6224 1 220k (red-red-yellow)  R423
o v o 3y 1 (INCHES) 2 a 4 5 6 -
R Tcdtal Mt Wk WY UUNES P A P ST TSN IO I S R S PR TR B A R
L L I L I AL A L L AR A I I T
G 5 4 (cm 2 3 4 & & 7 8 2 10 1 12 13 14 15 % 17
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KEY HEATH QTY. DESCRIPTION
No. Part No.
CAPACITORS
Disc
B2 21-33 1 33pF
B2 21-157 2 5pF
B2  21-181 2 7.7 pF
B2 21-3 2 10 pF
B2 217 1 33 pF
B2 2122 2 200 pF
B2 21-176 7 01 uF
B2 21-95 3 A uF
Mica
B1 20-77 1 24pF
B1  20-101 1 47 pF
81 20-102 2 100 pF
INDUCTORS
C4 40887 5 0.5 uH coit {(green dot}
C4  40-1047 1 1.42 uH coil (gray dot)
C5 4573 1 2.2 uH choke

DIODES-TRANSISTORS

D1

D1

D1

56-26

56-24

56-16

1

12

TN181 (brown-white-
brown)
1N458

TN751

CIRCUIT

Comp. No.

c419
C403, C409
C402, C406
C404, C424
Cae7
C413,C418
C401, C405,
C407, C411,
C414, C417,
C422

G421, C423,
C426

C408
C412
C415, C418

L401, L402,
L403, L404,
L405
L4086
L407

D415

D401, D402
D403, D404,
D405, D406,
D408, D409,
D411, D412,
D413, D414
ZD401

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

Diodes-Transistors {(cont’d.)

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

1. Part number.
2. Type number.
3. Part number and type number.
4. Part number with a type number other than the one
listed.
E3  417-801 2 MPSAZ0 Q403, Q404
E3 417-293 2 2N5770 Q401, Q402
CRYSTALS
G2  404-43 1 100 kHz Y407
G1 404-207 1 12,385 MHz Y406
G 404-208 T 15.895 MHz Y405
G1  404-200 1 22.895 MHz Y404
G1  404-210 1 29.895 MHz Y403
G1 404-211 1 36.895 MHz Y402
G1 404-212 1 37.395 MHz Y401
MISCELLANEOUS
R4 31-52 1 8-60 pF trimmer C425
H1  432-121 1 - PGB pin
H3  432-124 12 Circult board connector
R5  475-10 Ferrite bead

1
N2  250-56 2 B8-32x1/4" screw
N15 254-1 2  #6 lockwasher
N18 255-142 2 6-32 x 5/8” spacer

PART FROM PACK #5

85-1954-1 1 HFO/XTAL calibrator circuit
board

Proceed to “"HFO/XTAL Calibrator Circuit Board” assembly on
Page 22. :
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FRONT END CIRCUIT BOARD
Remove the pack marked #3 and check each part against
the following list.
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION
No. Part No. Comp. No. No. Part No.

RESISTORS, 1/2-Watt

NOTES:

1. Resistors may be packed in more than one envelope.
Cpen all of the resistor envelopes in this pack before

you check them against the following list.

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

A2  6-470 9 47 0 (yellow-violet-black) R102, R103,
R104, R105,
R114, R118,
R117, R118,
R119

A2 64101 4 100 ( (brown-black-brown) R123, R16,
R129, R133

A2 6221 2 220 O (red-red-brown) R125, R131

Az 6271 1 270 £ (red-violet-brown) R108

A2 6-8B21 1 820 Q (gray-red-brown} R109

AZ  6-102 2 1000 ) (brown-black-red) R101, R106

A2 B-272 2 2700 £} (red-violet-red) R113, R115

A2 6-332 1 3300 § (orange-orange-red} R128

A2 6472 1 470 (yellow-violet-red) R112

A2 8-103 2 10 k( (brown-black-crange) R111, R134

A2 6223 2 22 ki} (red-red-orange) R121, R127

A2  6-473 1t 47 k) (yellow-viclet- Riz2z

orange}
A2  6-104 3 100 k) (brown-black- R107, R124,
yellow) R132 '

CAPACITORS

Mica

B1 20-62 2 7.5pF G141, C144

B1 20-160 1 33 pF C156

B1 20-101 1 A7 pF c103

B1  20-147 2 75pF S G112, G124

B1 20-176 2 94 pF Ct109, C121

B1  20-124 1 115pF Ci45

B1 20-104 2 130 pF €138, Cl142

B1 20-128 2 255pF C105, C1086

Mica (cont'd.)

B1  20-113 1 470 pF

B1 20-122 1 10006 pF

B1 20127 1 1300 pF

Disc

B2 21-78 1 5pF

Bz 213 3 10pF

B2 217 2 33pF

B2 21-13 1 500 pF

B2 21-176 17 .01 pF

Other

B3 31-68 6 1-8 pF trimmer
B13 31-85 2  5-25 pF trimmer
B4  25-117 1 100 uF electrolytic
INDUCTORS

Ct  40-1862 2 .25 uH (blue dot)
C1  40-1866 1 .76 uH (orange dot)
g 40-1789 1 1.0 wH toroid

C1  40-1869 3 1.31 uH {green dot)
C1  40-1870 1 1.59 pH (red dot)
Cé  40-1788B 1 1.8 pH toroid

C7  40-1805 3 2.25 uH toroid

C1  40-1874 1 3.8 uH (blue dot)
C6 40-1787 1 4.7 uH toroid

C1  40-1732 2 101 pH toroid

CIRCUIT
Comp. No.

G154
C153
c107

C116

G133, C135,
Ci43

C134, G149
c108

G104, C111,
C113, C114,
C115, C117,
C118, Ci22,
C125, C127,
C12g, C132,
136, C137,
C147, C151,
C152

C118, C123,
G126, C128,
C181, C1565

C139, C146
Ct148

1102, L105
£115
L109
L103, L104,
L114
£113
L108
L118, L117,
L1118
Li12
L1067
Lt11, L1198
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KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No, Part No. Comp. No.
Inductors (cont’d.) Diodes-Transistors (cont’d.)
C8  40-1786 1 13 uH torold L106
C8  40-487 1300 uH peaking coll RFC102 3. Part number and type number. )
(orange-black-brown} 4, Eart number with a type number other than the one
C3  45-82 t 350 uH RF choke RFC101 listed.
Co  40-1888 1 3.395 MHz trap TC101
E2  417-863 3 MFE131 transistor Q101, Q102,
“ IST Q103

DIODES-TRANSISTORS E1  417-201 1 X29A829 fransistor Q104
Dt  56-24 17 1N458 diode D101, D102,

o105 D10, | MISCELLANEOUS

DiomDi%s b Ht aszra 1 PCB pin

’ ! H3 432124 18  Circuit board connector
D109, D141, X
D112 D113 RS 47510 5  Ferrite bead
! ' N2  250-56 2 8-32 x 1/4" screw

D114, D115,

D116. D117 N15  254-1 2 #6 lockwasher

D11Bl " N18 - 255-142 2 6-32 x 5/8" spacer

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

1. Part number.
2. Type number.

PART FROM PACK #5
B85-2072-1 1 Front end circuit board

Proceed to “Front End Circuit Board” assembly on Page 27.

S N

AUD/REG CIRCUIT BOARD

Remove the packs (2) marked #4 and check each part

against the following list,

KEY HEATH QTY. DESCRIFTION CIRCUIT "KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
NOTES: Al 8-101-12 7100 O (brown-black-brown)  R203, R205,
' ' R221, R222,
1. Resistors may be packed in more than one envelope. 2;;2- R245,
Open afl of the resistor envelopes in this pack before . -
you check them against the following list. Al 8237012 1 287 {1, 1% (red-orange- R201
violet-black)
2. The following resistors have a tolerance of 5% untess Al 6-391-12 2 390 {2 (orange-white-brown) R256, R257
otherwise noted. 5% is indicated by a gold fourth band. A1 6-271.12 3 270 ) {red-violet-brown) R244, R247,
R263
1/4-Watt Al 6-331-12 1 330 {} {orange-orange- R234
brown)
Al B-470-12 3 47 0 (yellow-violet- Re37, Rz4, | Al 6-681-12 1 680 {} {blue-gray-brown) R233
black) R249 Al 6-B21-12 2 820 0} {gray-red-brown) R224, R238
Al 6-102-12 4 1000 )} (brown-black-red) R239, R241,
R242, R243
Al 6-122-12 1 1260 ) (brown-red-red) R232
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KEY HEATH
No. Part No.

QTy.

DESCRIPTION

1/4-Watt (cont'd.)

Al 6-152-12 2
At 6-222-12
Al 8-2371-12 1

—_

Al 627212 1
A1 8-332-12 1
Al 6-382-12 1
Al 647212 3
Al 6-682-12 1
Al 610312 2

Al 6-333-12 2

Al 647312 4

Al 6-6B3-12 2

Al 6-104-12 5

At 6-6B84-12 3

A1 6-105-12 1
Al 6-155-12 2

CAPACITORS
Mica

Bi  20-100 - 2
B1  20-102 2
B1 20149 1
B1  20-178 1
Disc

B2 213 3
B2 219 1
B2 21-140 1
B2 21-25 1

1500 ) (brown-green-red)
2200 {} (red-red-red)

237 0, 1% (red-orange-
viclet-brown)

2700 £} (red-violet-red)

3300 ) (orange-orange-red)

3900 (1 (orange-white-red)
4700  (yellow-violet-red)

6800 ) (blue-gray-red)

10 k2 (brown-black-orange)

33 kf} (orange-orange-
orange)

A7 KO (yellow-viclet-
orange)

68 k) (blue-gray-orange)
100 k2 (brown-black-
yaliow}

680 k {blue-gray-yellow)

1 M{} {(brown-hlack-green)

1.5 MO {brown-green-green)

30 pF
100 pF
150 pF
160 pF

10 pF

100 pF
001 uF
.0013 uF (1300 pF)

CIRCUIT

Comp. No._

R261, R262
R254
Rz02

R223
R204
R259
R235, R236,
R255
R258
R228, R231
R211, R212

R251, R252,
R264, R265
R218, R218
R214, R215,
R217, R219,
R226

R207, R213,
R225

R227

R208, R209

G248, C252
C251, C253
C235
c237

C231, C243,
C244
Cz48
€233
C204

=1 m AT ELICITS
KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. E)P_M_o_._
Disc (cont'd.)
B2  21-176 14 .01 uF C208, G225,
C227, C228,
C230, C232,
- 0234, 2386,
238, C239,
Cc241, G242,
Ca4s, C246
B2 21-95 1 A uF C228
Electrolytic
B5 25-256 1 47 uF {tantalum) C206
B5 25123 1 2 uF C224
B4 25924 3 22uF €215, G218,
caz3
B4 25233 1 22 uF c217
B4 25-915 1 47 uF C207
B4 25-117 3 100 uF C209, C219,
’ Cc226
B4 25160 1 250 uF C205
- B4 25-148 1 1000 wF c202
Other
B7 284 2 1.5 pF phenclic (brown- C254, C256
green-white-silver)
B8 295 4 1000 pF polystyrene €211, G212,
C213, C214
B9 27-47 3 1 pF Mylar® C201, G218,
: caz21
INDUCTORS
[ c10 40-821 1 2.83 MHz coil TC201
C1 401877 1 13.2 uH toroid (yellow and  L202
white dots)
C7  40-1881 1 13.9 pH toroid (yellow 1201
dot}

DIODES-TRANSISTORS-INTEGRATED
CIRCUITS (IC’s)

(0] 56-26 3 1N191 diode (brown-white- D205, D206,
brown) D207
D1 56-50 1 DO-7 zener diode ZD201

*DuPont Registered Trademark
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KEY HEATH  QTY. DESCRIFTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
Diodes-Transistors-Integrated Circuits (IC’s) Crystals (cont’d.)
L]
(cont'd.) 404-331 1 Filter set consists of:

’ G1 2 38393.8 kHz (3.3938 MHz) Y201, Y204
NOTE: Transistors and integrated circuits may be marked for G1 2 3395.05 kHz (3.39505 MHz} Y202, Y203
identification in any of the following four ways:

1. Part number,
2. Part number. (On integrated clrcuits, this refers MISCELLANEOUS
only to the numbers; the |stiers may be different or
missing.) R6  215-804 2 Heat sink
3.  Part number and type number. R7  260-56 2 Fuse clip
4.  Partnumber with a type number other than the one K3  421-29 1 3/4-ampere, slow- F201
listed. blow fuse
H3  432-124 18  Circuit board connector
H4  434-267 1  i4-pin (staggered pin} IC
E1  417-241 1 EL131 Q204 socket
El 417169 2 MPF105 transistor Qo08, 209 | O 434-298 1 14-pin (in-line) IC socket
E3 417801 3 MPSA20 transistor Q203, 208, | RS 47510 2 Ferite bead
Q207 M1 250-273 2 4-40 x 3/8" screw
E1 417201 1 X20AB29 transistor Q202 M2 252-15 2 4-40 nut
E2 417863 1 MFEI81 transistor Q208 M3 254-9 2 #4 lockwasher
F1 442.708 1 LMBITTIC 1C201 N1 283-2 1 #6 fiber sl:oulder washer
F2  442-602 1 LM324N IC IC203 N2 250-56 2 632 x 1/4” screw
Fe 442610 1 TBAB20L IC G202 N15  254-1 2 #6 lockwasher
F3  442-95 1 MC1496G IC G203 N18 255142 2 632 x 5/8" spacer
490-5 1 Plastic nut starter
PART FROM PACK #5
CRYSTALS
85-2654-1 1 AUD/REG circuit board
G1  404-205 1 33938 kHz Y205
G1  404-208 1 3396.4 kHz Y206

Proceed to “AUD/REG Circuit Board” assembly on Page 33.
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CHASSIS

Unpack the remaining parts. Then check each part against
the following Hist..

KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No.Part No. Comp. No. | No. Part No. Comp. No._
RESISTORS, 1/2-Watt HARDWARE

NOTE: The following resistors have a 5% tolerance (gold
fourth band).

NOTE: Hardware packets are marked to show the size of the
hardware they contain {HDW #4, HDW #86, etc.). You may
have to open more than one packet in this pack to locate all of

AZ 470 1
A2  §-821 1
A2 473 1
A2 5103 1
A2 g-684 1
CAPACITORS
B10 26-153 |
B11 26-151 1
Bg  27-47 2
Bi2 25-208 1
DIODES

D1 56-89 1
D1 5765 4

47  (yeliow-violet-black)
820 N (gray-red-brown)
47 k) (yellow-violet-
orange)

10 kf} (brown-black-
orange)

680 k1 (blue-gray-yellow)

VFO capacitor
Preselector capacitor
1 pF Mylar

1500 wF slectrolytic

GD510
1N4002

CONTROLS-SWITCHES

J1 10-27
J2 10-1184
J3 18-721
J4 6022
J5  63-1254

1
1
1
2
1

3000 (3 k} & control

15 k{} control

100 k control with switch
Siide switch

Waler switch

OTHER ELECTRONIC PARTS

54-915
K1 407-716
K2  412-58
K3  421-31

i
"
2
1

Power transformer
Meater

#1813 lamp
3/16-ampere fuse

Rz
R8
R6

R3

RS

c3
C1
C4, C5
c2

D5
D1, D2,
D3, D4

R1

R7

R4/SW1
SWz, W3
SW4A/SW4B

Ti
M1
PL1, PL2
Fi

the hardware of any one (#6, for example) size.

#3 Hardware

L1
L2
L3

250-49
252-1
254-7

#4 Hardware

M4
M5

M6
M7

M8
Mo

250-285
250-375

250-248
250-312

252-15
254-9

#6 Hardwa_re

N2
N3
N4
N5
N6

N7

N8

Ng
N10

N1+t
Ni2

250-56
250-1157
250-381
250-89
250-218

250-1565

250-1187

250-162
250-406

250-40
252-3

N

[&]

[ AR

n

55

3-48 x 1/4" screw
3-48 nut
#3 lockwasher

4-40 x 1/4" screw

4-40 x 5/16” flat head
SCrew

4-40 x 1/2" self-tapping
screw

4-40 x 3/4" screw

4-40 nut

#4 lockwasher

6-32 x 1/4” screw
6-32 hex spacer

6-32 x 3/8" black screw
6-32 x 3/8" screw
6-32 x 3/8" phillips
head screw

#6 x 3/8" black sheet
metal screw

6-32 x 1-1/4" black
flat head screw

8-32 x 1/2" screw
6-32 x 5/8" flat head
sCrew

8-32 x 1-1/2" screw
6-32 nut
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp, No. No. Part No. Comp. No.
]
#6 Hardware {cont’d.) CONNECTORS
N13 253-60 8 #6 flat washer
N14 253-89 1 #6 “D" washer H6 432-72 2 Male terminal
N15 254-1 68 #6 lockwasher H7  432-73 20 Female terminal
N16 254-6 1 #6 external tooth H8  432-120 7 PCB connector (one extra)
lockwasher Hg  432-180 12 Chassis connecior
N17  258-1 12 #86 solder lug H10 432-196 1 Male terminal housing
H11 432-808 3 Extender terminal
#8 Hardware houslng
P11 25043 6 B8-32 x 1/4" setscrew H12 432-907 1 Female terminal housing
P2 25G-18 2 8-32 x 3/8" screw H13 434-42 5 Phono socket
P3  252-4 2 832 nut H14 436-4 1 Phone jack
P4 254.2 2 #8 lockwasher Hi5 438-4 3 Phono plug
Other Hardware MISCELLANEOQUS
Q1 2527 4 Control nut
Q2 | 252-146 2 Window retainer R8 7571 1 Strain relief
Q3 252410 2 Push-on nut RO  75-61 8  Cabinet nut
Q4 253410 4 Control flat washer 85-23 1 Line cord
Q5  253-59 3 Spring washer R10  100-1041 2 Verier drive
Q6  254-4 2 CoBtroI iockwasher 134-949 1 Wire haress
Qr 2552 2 38/16” spacer R11  206-86 2 Lamp shieid
Q8 255-49 4 5/16" spacer R12  207-22 1 Cable clamp
Q9 25577 3 7/18" spacer Ri3 255-59 2 Tapered spacers
Q10 259-10 2 Control solder lug R14 261-8 4  Round foot
R15 266-200 1 Clutch plate
SHEET METAL PARTS R16 261-41 1 Square foot
‘R17 391-622 1 Nameplate
S1  90-1200-1 1 Cabinet top Ri8  422-1 1 Fuse block
8z 90120141 1 Cabinet bottom R19 431-26 1 1-lug terminal strip
83  200-1256 1 Chassis R20 431-81 2  6-lug terminal strip
84  203-1750-1 1 Front panel R21 434-44 2 Lamp socket
85  203-1751-1. 1 Rear panel R22 446-663 1 Dial window
86  204-2003 2 Meter bracket R23 462-288 1 Pushbutton
87  204-2155 1 VFO bracket R24 462-806 1 Large knob
88 204-2154 1 Capacitor mounting bracket - R25 462-933 4 Small knob
889  204-2156 1 Pressure plate ‘ R28 463-67 *  Dial pointer
810 205-756 1 Drive mounting bracket R27 464-73 1 Tuning dial
811 205-761 1 Dial drive plate R26 490-1 1 Alignment tool
S12 205-1648 1 Spacer plate R29 205-778 1 1" steel blade
513 208-1206 1 VFO shield .
814 206-1235 2 Circult board shield Proceed to “Chassis Assembly” on Page 42,
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble your kit.

LOMG-NOSE /
PLIERS
1/8"& 14" -BLADE o BIAGONAL
SCREWDRIVERS PLIE CUTTERS

OTHER HELPFUL TOOLS

STRIPFPERS

DESOLDERING
BULB*

&
NUT STARTER
{MAY BE SUPPLIED
WITH KIT)

w SOLDER
B BRAID™

DRIVERS

PHILLIPS
SCREWDRLVER

SOLDERING
IRON

OR

PENCIL SOLDERING IRON
125 70 40 WATTS!

*TO REMOVE SOLDER FROM NRCUITBDARDSJ

ASSEMBLY

Follow the instructions carefully, and read the
entire step before you perform the operation.

Position all parts as shown in the Pictorials.

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

A separate “Illustration Booklet” contains i}-
lustrations (Pictorials, Details, etc.) that are too
large for the Assembly Manual. When the
Manual says to refer to a certain Pictorial or
Detail and that illustration is not on the same
page, or on the page across from it, refer to the
“THustration Booklet.”

Keep the “Illustration Booklet'" with the Assem-
bly Manual. The illustrations in it are arranged
in Pictorial number sequence.

Solder a part or a group of parts only when you
are ingtructed to do so.
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6.  Resistors will be called out by their resistance
value in ) (ohms), k) (kilohms), or M
(megohms), and color code, Use 1/2-watt resis-
tors unless directed otherwise.

7. Capacitors will be called out by their capaci-
tance value (in pF or uF) and type (disc, Mylar,
or electrolytic).

8.  When you are instructed to cut something to a
particular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

NOTE: Always use rosin core, radio-type solder
(60:40 or 50:50 tin-lead content} for all of the solder-
ing 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.

SAFETY WARNING: Aveid eye injury when you cut
off excess lead lengths. Hold the leads so they cannot
fly toward your eyes,

SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
circuit board foil. A bad solder connection could pre-
vent an otherwise well-assembled kit from operating

properly.

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

1, Use the right type of soldering iron. A good

quality, 25 to 40-watt, pencil soldering iron

with a 1/8" or 3/16" chisel or pyramid tip works
best,

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

3. Due to the small foil area around the circuit
hoard holes and the small areas between foils,
you must use the utmost care to prevent solder
bridges between adjacent foil areas.

A solder bridge between two adjacent foils is shown
in photograph A below. Photograph B shows how the
connection 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 espe-
cially important when the foils are small and close
together. NOTE: It is alright for solder to bridge two
connections on the same foil.

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

SOLDER
BRIDGE
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CIRCUIT BOARD ASSEMBLY

NOTES:

1.

Unless you are otherwise instructed, install all parts on
the top side of each circuit board (the side with compo-
nent outlines), and solder the leads to the cther side.

Take your time when you assemble each circuit
board--accuracy is far more important than speed. Posi-
tion each component over its outline on the circuit board
and solder each connection carefully. Improper solder-
ing causes more difficulties than anything else. Be care-
ful net to cover unused holes with solder or to form a
solder “bridge” between two foils. Refer to the “Assem-
bly Notes” section of this Manual for information about
removing a solder “bridge.”

Solder a part, or group of parts, only when you are
instructed to do so. Follow the instructions carefully and
read the entire assembly step before you perform each
operation.

Detail drawings of part installations that will be used on
more than one circuit board are on a page in the “lllustra-
tion Bookiet.” Remove the page called “Circuit Board
Details” from the “lllustration Booklet.” Then place the
page in a convenient location where you can refer to it
during the assembly of the circuit boards.
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{ ) Puosition the VFO circuit board as
shown with the printed side {not the
foll side) up. Then complete the steps
in the following Pictorials.

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

VFO CIRCUIT BOARD

() R#13: Hold a 3900 ( (orange-white-
red) resistor by the body as shown
and bend the leads straight down.

PUSH DowN ///;_/
//'
//,»—<$7 “ y

{ ) Push the leads through the holes at
tha proper location on the circuit
board. The end with color bands may
be positioned either way.

() Press the resisior against the circuit
hoard. Then bend the [eads outward
slighily to hold the resistor in place.

sl

PART NUMBER

PICTORIAL 1-1

{ ) Solder the resistor leads to the circuit
board as follows:

1. Push the scldering iren tip against
ooth the lead and the circuit board
foil. Heat both for 2 or 3 seconds.

SOLDERING
compoNEnT  |RON
LEAD
FOIL
:\:EE!I CIRCUIT
BOARD

2. Then apply solder to the other side
of the connection. IMPCRTANT:
Let the heated lead and the circuit
board foil meit the solder.

SOLDERING
SOLDER IRON

N\

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

SOLDERING
SOLDER |RON
\\;{/ ~FOIL
PR

=

( ) Cutoff the excess lead length close to
the connection. CAUTION: Hold the
lead with one hand to prevent the lead
from hitting you in the eye.

{ } Check the connection. Compars it to
the illustrations on the next page. After
you hava checked the solder connec-
tions, proceed with the assembly on
Page 19, Usa the same soldering pro-
cedure for each connection.
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A GOOD SOLDER CONNECTION

SOLDER FLOWS QUTWARD
AND GRADUALLY BLENDS

LEAD.
FOIL

|
|
| WITH THE FOIL AND THE
|
|
|

same time, the solder will flow onto the lead and the foil evenly.
I The solder will make a good electrical connection between the lead |

and the foil.

POOR SOLDER CONNECTIONS

SOLDER DOES NOT FLOW

When the lead is not heated ‘sufficiently, the soider will not
I flow onto the lead as shown above. To correct, reheat the

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

|
| ONTOLEAD. A DARK ROSIN p
BEAD SURROUNDS AND IN- BURNED .-~ .“
| SULATES THE LEAD FROM ROSIN <S5
| THE CONNECTION. /s »7 SOLDERING
S0 " IRON
I FOIL e POSITIONED
i ~ 7 INCORRECTLY
N
|

s

/ ;.

I

472, SOLDERING

»

SOLDER APPEARS TO FLOW S~ IRON
INWARD AND SIT ON TOP S0 POSITIONED
OF THE FOIL. (07 INCORRECTLY
FOIL BURNED
\ ), ~ROSIN
RIS

When the foil is not heated sufficiently the solder will blob
on the circuit board as shown above. To correct, reheat the I
connection and, if necessary, apply a small amount of

additional solder to obtain a good connection. l

SCLDER CONNECTIONS TO WATCH OUT FOR

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.

Here, hot solder has been dropped onto the foil
and the solder connected or bridged ({or
crassed) three foijis. To correct, hold the circuit
board above the soldering iron and reheat the
solder, As the solder meits, it wiil flow down
the iron. PROTECT YOUR EYES.

NOTE: Sclder that bridges two connections on
the SAME FOIL is alright and should not be
corrected,

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 soider melis, it will
flow down the iron. Then cut off the excess
lead i{engths. PROTECT YOUR EYES.
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CIRCUIT BOARD
CONNECTORS

SLiT
SIDE

PART B

S OVER
AND SOLDER

START ®-

Detail 1-2A

( ) Refer 1o Part A of Detail 1-2A and
Instali six circuit board connectors
with the slit side positioned as shown.

() Turn the circult board over and bend
the tabs over against the folt as shown
in Part B of Detall 1-2A. Make sure the
connectors are straight; then solder
the tabs to the foil. Do not aliow the
solder to get close to the circuit board
mounting hale,

NOTE: Details A through M are in the
"lliustration Booklet.”

{ ) D302: GD510 diode (#56-89). Refer

MOUNTING
HOLE

{ )y R301: 1 MO (brown-black-green).

( ) ZD301:VR-9.1 diode (#56-19). Refer
to Detail A,

to Detail A. { ) R316:100 0 (brown-black—brown).

{ ) R305: 22 k) (red-red-orange). () €317: 200 pF mica.

{ ) R304: 626 Q2 (blue-red-brown). () C318: 310 pF mica.

{ ) R311: 100 {1 (brown-black-brown). : ( ) G316: 400 pF mica.

{ Y R308: 4700 1) {yellow-violet-red). N { ) R312: 22 kO (red-red-orange).

( ) R309:; 3900 ) (orange-white-red). ‘ { ) R315: 680 O (blue-gray-brown).

( } R307: 220 kQ (red-red-yellow), \ { )} C315: 680 pF mica.

() R303: 120 (brown-red-brown), : { ) C314:330 pF rlllica.

() D301: 1N458 diode (#56-24). Refer ( )} R314: 47 0 {yellow-violet-black).
to Detail A, b

{ )Y RFC301: 350 uH choke (#45-82).
Refer to Detail B.

{ ) Salder the leads to the foil and cut off
the excess iead lengths.

( ) R302:

47 0 {yellow-violet-black).

{ ) Solder the leads to the foll and cut off
the excess iead lengths.

PICTORIAL 1-2
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START » I

{

) L304- 3.75 uH toroid (#40-1684).
Refer to Detail C.

) L303: 3.75 uH torold (#40-1684).

) L302: 3.75 uM toroid (#40-1684).

} L305: 1.3 uH toroid (#40-1800).

) Q304: MPSA20 transistor (#417-
801). Refer to Detail D.

) ©311: 470 pF disc. Refer to Detail €.

) C312: .01 uF dise,

) Q302: MPF105 transistor (#417-
169}, Refer 1o Detail D.

) G308: 4.7 pF disc.

) Q301: MPF105 transistor (#417-
169). Refer to Detall D

) C307: 4.7 pF disc,

} G308: .01 uF disc.

} G305: 10 pF disc.

) Solder the leads to the foif and cut off
the excess lead lengths,

PICTORIAL 1-3

| ¢ ) Q303, Prepared transistor and heat

CONTIN UE O

{ ) Push a heat sink anto a 2N3638A
transistor (#417-234). The bottom of
the heat sink must not project below
the transistor body or its leads might
he shorted.

>

sink. Identify the leads from one of the
drawings below. Then insert the leads
into the indicated circuit board holes
as shown, Solder the leads to the foil
and cut off the excess lead lengths.

TRANSISTOR
B .+ BOTTOM VIEW ™3

€

{ ) C3%3: .01 uF disc.

{ ) C302: 510 pF disc.

{ ) C304: 510, pF disc.

( ) C306: 510 pF disc.

{ ) C301: 50 pF disc.

{ ) C303: 50 pF disc.

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

{ ) Install a coil shield over gofl L301 on
the circuil board. Sclder the lugs to
the foil. Colt

SHIELD

<
~

()} Referto Detait F and install PCB pins
at A, B, C and D.

{ } R306:5060 (5 k) Q1 contral (#10-311},
Push the contrel down firmly against
the circuit board. Then solder the lugs
to the foil.

2 & Oonooo [] -
B | T, - -
D
i A — 0
() L301: Variable inductor {#40-1859). D O -Q d U l
Pasition tha color dot on the coil to- S g
ward the dot near the coil outline on ’l:l‘ Q‘ E () Cutatarge letter "B" from the terminal
= .
3%

:gﬁ:;rig:f board. Then solder the lugs w 2 identification label (#390-1045) and
’ remove the adhesive backing. Press
N the letter onto the circuit board at the
location shown.
S LI
I F T CIRCUIT BOARD CHECKOUT
4 A DAL
mo ‘E:j' Carefully inspect the foil side of the citcuit
e, .
board for the following mest commanly
————— made errors:
{ ) Unsoidered connections.
{ ) "Cold" solder connections.
() Solder bridges between foil patterns.
NOTE: When you perform the next step. do ( ) Protniding leads which could touch
not allow the wire 1o extend more than 1/8” together.
frem the foll side of the cireuit board.
Refer to the iliustrations where the pans
() Cut a 4" length of iarge bare wire. were instelled as you make the following
Then install the 4" wire at hole E and visual checks.
solder the wire to the foll,
{ ) Transistors for proper type and In-
stallation.
{ } Diodes for the correct position of the
banded end.
PICTORIAL 1-4 This completes the assambly of the circuit
board. Set it aside until i is called for in a
step. Proceed 1o the "HFO/XTAL Calibrator
Circuit Board" Parts List on Page 8.

Yo Y% 3, 1 (INCHES} 2 3 4 5 6 7
e a8 A | ) R : ! . . . N . .
I|IY;I|||‘ T Y T T 1 T T T 1 t J[ 1| T - l|ll! || T I] [' ]I ‘1 i = Il \ 1 ’I I| 'l Ill TI

. 1 {Em) 2 a3 4 5 -] 7 a -3 10 1" 12 13 14 15 1a 17
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HFO/XTAL CALIBRATOR CIRCUIT BOARD

( ) Position the HFO/XTAL Calibrator

circuit board as shown. Then com-
plete the steps in the following Picto-
riais.

) Six cireult board connectors, Refer to
Detail G.

} Farrite bead. Refer to Detail H.

) 3/4" small bare wire.

) LAOT: 2.2 ukt choke (#45-73).

v

)y D416, 1N181 diode (#56-26,
. brown-white-brown). Refer to Detail
A.

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

} Six circuit beard connectors. Refer to
Detail G.

-~

E

Refer to Detail A and install six 1N458
diodes (#56-24) at:

{ ) D408,
{ ) D4cs.
{ ) D41,
{ D412,
{ ) D413,

() D414,

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

Refer to Detall A and install six $1N458
diodes (#56-24) at;

{ ) D401,
{ ) D40z,
{ ) D403,
{ ) D404,
{ ) D405.

( ) D406.

() ZD401: 1N751 diode (#56-18). Refar
to Detail A.

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

( ) Cutaletter “C" from the terminal iden-
tification label sheet and remove the
adhesive backing. Press this letter
onto the circuit board at the location

shown.
PICTORIAL 2-1
9] Vi ¥ 3y 1 (INCHES) 2 4 <] 7
| e are oe ey 0 ), b e ] TR AR TP PO SN RS SO R A
[T T T T T T T T T T T T T T =T T Y T T T T | T T T T T T T T
0o 5 1 @ 2 2 4 s 6 7 ] s 10 11 12 13 14 15 1€ 17




g EL AT EIIEITS

Page 23

{ ) R414: 220 O (red-red-brown).

>

{ ) R416: 22 ki} (red-red-orange).

1]

() R415: 47 k(2 (yellow-violet-orange).

{ ) R421: 47 O (yeliow-violet-black).

( )} R417: 270 £ (red-violet-braown).

{ ) R418: 150 & (brownr-gresn-brown).

{ ) R422: 5600 (I (green-blue-red).

Vi

-

{ ) R419: 2200 O (red-red-red).

() R427: 220 Q (red-red-brown).

the excess lead langths.

[ ) Soidet the leads 10 the foil and cut off

1

~ 1

0
0op

i

LY

U0

rBotllo

3 JsUm()()

N
3

()
()

E

} R402: 1000 £ (brown-black-red),

) R401: 15 k€ (brown-green-orange).

<

”\-El\—

)'R404: 1000 O {brown-black-red).

) B403: 15 kQ {brown-green-orange).

\

) R406: 1000 1 (brown-black-red).

L

g
N ()
.

.,

} R405: 15 k) (hrown-green-orange).

—

) R408: 1000 O (brown-biack-red).

‘GD

ol

otlos
b

) R407: 15 kit (brown-green-orange),

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

) R411: 1000 N (brown-black-red).

\
o

} R409: 15 k(} (brown-green-orange).

|

!

L
)

) R413: 1000  {brown-biack-red).

) R412: 15 k{} (brown-green-orange).

I

) R426: 1000 £ (brown-black-rad),

-

) R425:47 kO (yellow-violet-orange).

) R424: 1000 £} (brown-black-red).

A

F R

m%@

PICTORIAL 2-2

YR423: 220 k() (red-red-yellow).

(

} Sclder the leads to the foll and cut off
the excess lead lengths.
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[} Q401:2N5770 transistor (#417-293).
Refer to Detail D.

() C408: 24 pF mica.

{ ) C412: 47 pF mica.

() C415: 100 pF mica.

{ ) C418: 100 pF mica.

() Q402:2N5770 transistor (#417-203).
Refer to Detait D.

When you install a cail on the board, posi-
fion it over its outline, making sure al four
coll pins are insertad through the board
holes. Then sokier each pin.

( }L407: 0.5 uH coil (#4C-687, green
dot).

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

( ) C425: Install the B-60 pF trimmer
capacitor as follows: .

1. Refer to the illustration below and
identify the end of the {op frimmer
plate.

2. Insertthe frimmer lugs into the cir-
cuit board so the end of the top
plate is toward the right as shown,

3. Push the trimmer down against
the circult bpard. Then bend the
iugs over fiat against the other side
of the circuit board.

4. Solder the lugs to the foil.
END OF
TOP
TRIMMER PLATE

Y

—

( ) Use a small screwdriver to turn the
screw in trimmer capacitor C425
down snug. DO NOT FORCE. Then
turn the screw one turn coun-
terciockwise,

( ) L402: 0.5 uM coll (#40-687, green
dot).

( ) L403: 0.5 uH coil (#40-687, green
dot).

{ ) L4C4: 0.5 uM coil {#40-687, green
dot),

( ) L405: 0.5 uH coil (#40-687, green
dot),

( ) L406: 1.42 uH coll {#40-1047, gray
dot).

{ ) PCB pin at TP. Refer to Detail F.

{ ) Q403: MPSAZ20 transistor (#417-
801). Refer 1o Detail D.

) G404: MPSAZ20 transistor (#417-
801}, Refer to Detail D.

PICTORIAL 2-3
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)y C404: 10 pF disc. Refer to Detail E.

(

y C403: 5 pF disc.

VA4

{

} C408: 5 pF disc.

}

1]

L

[CONTINUE O N

) C401: .01 pF disc.

SSS

q

7(1

] C422: .01 uF disc.

} C413: 220 pF disc.

) C419: 3.3 pF disc.

) G416; 220 pF disc.

A A i

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

} Bend and solder a cutetf lead to each
pin of the 100 kHz crystal (#404-43).

SOLDER

i

( ) C402: 7.7 pF disc.

() C405: .01 uF disc,

I

b1
P/
@#i[}

-—

l

L]

() CAOB: 7.7 pF disc.

]

() C407:.01 uF disc.

) G411: .01 uF disc.

() C414: .01 uF disc.

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

() C417..01 uF disc.

() C421: .1 uF dise,

Jeallgnllgnllgnlonle

A s jm()()

{

) Y407. Install the crystal on the circuit
board by inserting the bare wire leads
through their circuit board holes. Sol-
der the leads to the fail and cut off any
excess wire lengths.

Bend a cutoff lead and insert it through
the circuit beard hole at the opposite
end of the crystal as shown. Solder
the wire to the crystat and to the circuit
board foil. Cut off any excess wire
lengths.

SOLDER BARE
CRYSTAL . WIRE
' '

SOLDER AND <7V
CUT OFF EXCESS FOIL

PICTORIAL 2-4

\
X !

[ ) C423: .1 uF disc.

{ ) C427: 33 pF disc,

{ ) C424: 10 pF disc.

() C426: .1 uF disc.

{ } Solder the ieads to the foil and cut off
the excess lead lengths.
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NOTE: When you perform the following
steps, each crystal may be installed either
way in the circuit board. Be sure you install
each crystal In its correct location. Solder
each crystal as you install it. Use a minimum
amount of heat and solder,

{ ) Y401: 37.395 MHz crystal (#404- LA
212).

{ ) Y402: 36.895 MHz crystal (#404- o
211).

() Y403: 29.895 MHz crystal (#404- p
210).

{ ) Y404: 22.895 MHz crystal (#404- |~
209),

{ ) Y405: 15895 MHz crystal (#404- |
208},

() Y406: 12.395 MHz crystal (#404- Jer
207).

{ ) Refer 1o Detail J and mount a 6-32 x
5/8" spacer at A with a 6-32 x 1/4”
screw and a #6 lockwasher.

{ ) In a similar manner, mount a 6-32 x
5/8" spacer at 8.

e

””Ezdgita"'%zgzgzg q Czi?[}::::jE:::T
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PICTORIAL 2-5

1 { ) Unsoldered connections,

CIRCUIT BOARD CHECKOUT
Carefully inspect the foil side of the circuit

board for the following most commonly
made errors.

( ) "Cold" solder connections.
{ ) Solder bridges between foll patterns.

() Protruding leads which could touch
together,

Refer to the Hlusirations whare the parts
were installed as you make the following
visual checks.

{ ) Transistors for proper type and in-
stallation.

( ) Dlodes for the correct position of the
banded end.

This compietes the assembly of the circuit
board, Set it aslde until it is called for in a
step. Proceed to the “Front End Circuit
Board” Parts List on Page 8.
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FRONT END CIRCUIT BOARD

{ )} Position the front end circuit board as
shown. Then perform the steps in the
foliowing Pictorials.

() Six circult board conneclors. Refer to
Detail G.

{ } Six circuit board connectors.Refer to
Detail G.

)
V//

///
Bz
»////

{ ) Six circuit board connectors. Refer 1o
Detail G.

C)WD

el

—
(]

ot
=0

I

5

Al
|

PICTORIAL 3-1
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Refer to Detail A and install five 1N458
diodes (#56-24) at:

{ ) D118,
( ) D117
( ) D116,
{ ) D115,

( )} D114,

Refer ta Detail A and install sight 1N458
diodes (#56-24) at:

{ ) D113.
() D112,
( ) D111
) D109,
)} D108.

(

{

{ ) Dios.
{ ) D104,
(

) D102,

Refar to Detall A and install four 1N458
diodes (#56-24} at:

{ ) D107.
( ) D105,
{ ) D103,
( )D101.

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




Page 28

S TIE ATELICITS

{ ) R129: 100 £ (brown-black-brown).

{ ) R127: 22 k{} (red-red-orange).

{ ) R128: 3300 (i (orange-orange-red).

[L\L.

{ } R132: 100 k! (brown-black-yellow}.

]

{ ) R133: 100 & (brown-black-brown),

I

{ } R126: 100 {} (brown-black-brown).

P

( ) R124:100 kil (brown-black-yeliow).

7
=0

;

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

[ ) R112: 4700 Q (yeilow-viclet-red).

o

AT

( }R111:10 kQ (brown-black-crange).

( ) R121: 22 k{2 (red-red-orange}.

o

{ ) R118: 47 0 {ysllow-violet-blagk).

() B119: 47 0 (yellow-viclet-black).

\ i
€£_F
a By

{ ) R105: 47 {1 (yellow-violet-black).

{ ) R104: 47 0} (yellow-violet-black}.

1

{ YR117: fl? Q1 (yellow-violet-black),

D

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

O
=R

y R131: 220 Q (red-red-brown}.

) R134: 10 k€2 {brown-black-orange}.

) R125: 220 Q (red-red-brown).

) R115; 2700 Q (red-violet-red).

) R122: 47 k2 (yellow-violst-orange),

) R123: 100 Q) {brown-black-brown).

) R113: 2700 Q (red-violet-red).

) R109: 820 N {gray-red-brown).

Y R108: 270 O (red-violet-brown}.

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

) R107: 100 k&t (brown-black-yetlow).

} R106: 100G ) (brown-black-red).

) R102: 47 Q (yellow-violet-black).

) R114: 47 Q (yellow-violet-black).

) R103: 47 £} (yellow-violet-black).

) Ri18: 47 (1 {yellow-violet-biack).

) R161: 1000 Q {brown-black-red).

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

PICTORIAL 3-2
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NOTE: The following toroid coils can be in-

stalled only one way in the circuilt board. <
Solder the lugs of each ceil to the fail as you

instal it. pad

{ ) L118: 2.2 pH toroid coll (#40-1805). .

—
<>
=

U

—I . -
{ }L117: 2.2 uH torcid cail (#40-1805). — ?//
[ 7
() Li116: 2.2 uH toroid coll (#40-1805). W —r CONTINUE T |
{ ) Refer to Detail H and install farrite [— Install ftve 1-8 pF trimmer capacitors at the
beads in the five locations shown, N following locations, These trimmer

capacitors may be installed either way in the
circuit board. Solder the iugs to the foil as
vou install each capacitor.

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

NOTE: When you install the following toroid { ) C131.
colls, be sure to position the color dot on the

coll as shown by the dot on the circuit board. ( ) Ci28.
Soider the hugs of sach coil as you install it.

( )C12s.

{ )} C123,

—r— i —— ¢ ) Ci,

( } PCB pin at A, Refer to Detail F.

| 00,
() L108: 1.0 MH-toroid col (#40-1789). L} ] DD DD@ DUDQ}DDDB M () :sg:?;:gest‘;ﬁ‘;.‘*choke (#45-82).

.
() L108: 1.8 uH toroid coil (#40-1788) J () Soider the leads to the foil and cut off
(1.8 - .

the excess iead lengths.
- () Cutalarge letter "A" from the terminal
J [ A identification label and remove the
(B
{ T

{ ) L107; 4.7 uH toroid coil (#40-1787}.

{ ) L106: 13 uH torold coil (#40-1786). adhesive backing. Press the letter
onto the circuit board at the location

shown,

() C155: Install a 1-8 pF trimmer on the
coll at L1106, Bend the trimmer lugs so
they touch the two indicated coil lugs,
({These are the lugs on the side of the
coll away from the color dot.) Then
solder the trimmer lugs to the coil

lugs.
TRIMMER
OLDER SOLDER
SO ST PICTORIAL 3-3
) COLOR ’
0oT”

(o] Y Y 3, 1 (NCHES) 2 3 4 5 6 7
RTINS CE N N NN R S S SRR U S AT KA R E SR PSS S
iaaaneusan mame T T } — - T T T T T T T T T T T I T | | T ] ! T
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{ ) C144:7.5 pF mica.

{ ) C147:.01 uF disc. Refer to Detall E.

{ ) C151: .01 pF disc.

{ ) C154: 470 pF mica.

:

() ©153: 1000 pF mica.

i

( ) C149: 33 pF disc,

( ) Ct44: 7.5 pF mica.

{ ) C152: .09 uF disc.

( )} C134: 33 pF disc.

() C136: .01 uF disc,

( ) C135: 10 pF disc.

{ )} Solder the leads 1o the foll and cut off
the excess lead langths.

t ) C138: 130 pF mica.

{ ) C139: 5-25 pF trimmer, Refer to De-
tafl M.

() C132: .01 wF dise,

{ ) C129: 01 pF dise.

() C127: .01 wF disc.

() G115: .01 xF disc,

( ) C105: 265 pF mica.

( ) C103: 47 pF mica,

() C104: 01 pF disc.

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

L=

PICTORIAL 3-4

CONTIN UE O I

{ ) C148: 5-25 pF trimmer. Refer to De-
tail M.

/L { )} Ct45: 115 pF mica.

() C143: 10 pF disc.

( ) C156: 33 pF mica.

{ ) C142: 130 pF mica.

() C137:.01 uF disc.

{ ) Cl24: 75 pF mica.

- { ) C133: 10 pF disc.

{ ) C121: 94 pF mica

( ) C125: 01 pF disc.

( ) C122: .01 uF disc.

( ) Solder the leads to the fail and cut off

the excess lead lengths.

t ) C118:.01 pF disc,

()} G117:.01 uF disc.

{ ) C116: 5 pF disc.

( ) C109: 94 pF mica.

( )} C112:75 pF mica.

() C111:.01 uF disc.

() C113: .01 pF dise.

( ¥y C114:.01 xF disc.

( ) Ct08: 500 pF disc:

{ ) G106: 255 pF mica

() G107: 1300 pF mica.

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

NOTE: Refer o Detail C when you install trie
following toroid coiis.

{ ) L119:10.1 uH toroid coil (#40-1732).

{ ) L10%: .25 uH toroid coit (#40-1862,
blue dot},

{ ) L103: 1.31 pH torcid coil {#40-1868,
green dot).

{ ) L102: .25 uM toroid coil {#40-1862,
blue dot}.

() TC101: 3.395 MHZ trap (#40-1888).
Soider the lugs to the foll.

PICTORIAL 3-5

CONTINUET

{ ) L1%5: .76 M toroid coil (#40-18686,
orange dot).

{ ) L114: 1.31 pH totoid coil (#40-1869,
green dot).

() E113:1.59 uH toroid coit (#40-1870,
red dot).

()} L112: 3.8 pH torold coll {(#40-1874,
biue dat).

{ ) L111:10.1 &M toroid coil (#40-1732).

{ ) RFC102: 300 pH peaking ¢oil (#40-
487, orange-black-brown). Scider the
leads to the foil arid cut off 2hy excess
lead langths.

J ¢ ) L104:1.31 uH toroid coll (#40-1869,

grean dot).
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{ ) Q103: MFEt31 transistor (#417-
B863). Refer to Detail K.

{ ) C148: 100 uF electrotytic. Refer 1o
Detail L.

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

{ ) Qi102: MFE131 transistor {(#417-
863). Refer to Detall K,

( ) Q104: X29AB29 transistor (#417-
201). Refer to Detail D.

{ )Q101; MFE131 transistor (#417-
863). Refer to Detail K.

PICTORIAL 3-6

Iy,
> odo|l

SR, o [

CONTINUE O I

{ ) Refer tc Detail J and mount a 6-32 x
5/8" spacer at A with a 6-32 x 1/4"
screw and a #6 lackwasher,

{ ) In a simifar manner, mount a 6-32 x
5/8" spacer at B.

CIRCUIT BOARD CHECKOUT

Carafully inspect the foil side of the circuit
board for the following most commoniy
made errors,

{ ) Unsoldered connections.

)} “Cold” solder connections,

() Soider bridges between foil patterns.

) Protruding leads which could touch
together.

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

( ) Transistors for proper type and instal-
lation.

} Elecirolytic capacitor for the correct
position of the positive (+) mark.

( ) Diodes for the correct position of the
banded end. '

‘This completes the assembly of the circuit
board. Set it aside until it is called for in a
step. Proceed o the "Aud/Reg Circuit
Board" Parts List on Page 9.

S
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AUD/REG CIRCUIT BOARD

( ) Position the AUD/REG circult board
as shown. Then parform the steps in
the following Pictorials.

{ ) Six circuit board connectors. Refer to
Detail G.

{ } Six circuit board connectors. Refer to
Detall Gi.

() Six cireult board connectors. Refer to
Detalt G.
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CONTINUE O I

( ) Cuta1-1/4” length of small bare wire.
Use this wire in the next step.

{ )} Form the 1-1/4" small bare wire
exactly over the outline of the wire on
the circuit bpard. Push the wire down
tightly against the circuit board. Then
solder the wire ends to the foil and cut
off the excess wire ends.

{ ) D206: 1N19%1 dicde (#56-286,
brown-white-brown). Refer to Detall
A,

{ ) Cuta 3/4” length of small bare wire.
Then instail the wire-at J.

.

{ ) D205: 1N191 diode (#56-26,
brown-white-brown).

{ ) ZD201: DO-7 diode (#56-50).

k

{ ) Cuta3/4" length of small bare wira.
Then install the wire at J.

by
|

+

)

( ) D207: 1N191 diode (#56-26,

R

i

i
v,

uﬁ
o

ﬂo@ﬁ

S et
o

brown-white-brown).

I

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

00

PICTORIAL 4-1
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{
{

y R202: 237 Q, 1% (red-orange-vioiet-
black).

Y R201: 2870 O, 1% (ved-orange-
violet-brown).

() F261: 1500 0 (brown-green-red).

()} R207: 680 kil (blue-gray-yellow).

( yRA212: 33 k&t (orange-orange-
orange}.

( ) R228: 100 kO {brown-black-yeltow}.

( ) R235: 4700 { (yellow-violet-rad).

{ ) R234:3300 (orange—oraﬁge—brown).

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

{ ) R224; 820 O (gray-red-brown).

o]

{ ) Ferrite bead. Reter to Detail H.

() R233: 680 () (blue-gray-brown).

() R238: 4700 ) (vellow-viclet-red).

{ ) R253: 100 01 (brown-black-brown).

{ )} R258: 8800 O (blue-gray-red).

() R259: 3900 ) (orange-white-red).

{ ) R263: 270 () (red-violet-brown).

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

yezza/aa

|

Ry

7
(i

b

?f\%

CONTINUE - EEN—

} R262: 1500 £} (brown-green-red).

} R264: 47 kO (yellow-violet-crange).

y R265: 47 k1 (yellow-violet-orange).

) R256: 390 {1 (orange-white-brown),

yR211: 33 Kk (orange-orange-
orange}.

) A213: 680 k(} (blue-gray-yeliow).

) R208: 1.5 M) (brown-green-green),

|

/8

W% %

A NS B

{INCHES) 2

PICTORIAL 4-2

A
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\

) R209: 1.5 MQ {brown-green-green).

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

} R204: 3300 2 (orénge—orange-red).

} R227: 1 M{ (brown-black-green).

} R225: 680 kf) (blue-gray-yellow).

) R203: 100 O {brown-black-brown).

) R228: 10 k (brown-black-orange).

) R254: 2200 (1 {red-red-red).

) Soider the leads to the foll and cut off
the excess lead lengths.

[TPIT Ty Y T T T T
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{ ) R251:47 k0l (yellow-viciet-orange).

) R252: 47 ki) (yellow-viclet-orange).

) R257: 390 {} (orange-white-brown).

) R239: 1000 Q) (brown-black-red).

') R221: 100 {} (brown-black-brown).

} R215: 100 k2 (brown-black-yellow}.

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

) R219: 100 kit (brown-black-yeliow).

) R214: 100 k2 (brown-biack-yellow).

} R217: 100 k) {brown-biack-yallow).

} R216: 88 ki) (blue-gray-orange).

) R205: 100 & (brown-black-brown).

) R243: 1000 £ {brown-black-red).

) Solder the leads to the foll and cut off
the excess lead lengths,

PICTORIAL 4-3

CONTINUE < I

{ ) Ferrite bead. Refer to Detall H, .

{ ) R244: 270 O (red-violet-brown).

{ )} R249: 47 ( (yellow-violet-black}.

{ ) R248B: 47 O (yellow-violet-Hack).

{ ) R222: 100 £} {brown-black-brown).

() R238: 820 O (gray-red-brown).

() R/232: 1200 O {brown-red-red).

{ ) R231: 10 k(& {brown-black-orange).

() R237: 47 Q (yeliow-violet-black).

( )y R223: 2700 §) (red-viciet-red).

{ ) Solder the ieads 1o the foil and cut off
the excess lsad lengths.

() R218: 68 k{ (blue-gray-orange).

() R245: 100 & (brown-black-brown).

( ) R229: 100 £ (brown-black-brown),

{ )} R242: 1000 Q {brown-black-red).

() R241; 1000 ) (brown-black-red).

{ ) R247: 270 O {red-violet-brown).

{ ) R255: 4700 [} (veliow-violet-red).

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

o

PIN 1

NOTCH

DoT
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PIN 1

RIDGE

R

PiN 1

Detail 4-4A

{ ) C211: 1000 pF polystyrene.

{ ) C212: 1000 pF polystyrene.

() C214: 1000 pF polystyrena.

() ©213: 1000 pF poylstyrene,

B . . Y

( )C256: 1.5 pF (brown-green-white-
silver) phenolic,

silver) phenolic,

{ ) C254: 1.5 pF (brown-green-white- |

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

Before you install an IC, be sure the pins are
straight. Lay it down on one of its rows of
pins, as below at A, and rolt It over until the
pins are atright angles or are bent in slightly
as shown at B, Aepeat this process for the
other row of pins.

|

PICTORIAL 4-4

{ ) 14-pin {in-iine) IC socket (#434-268).
This socket can be installed either
way in the circuit board. Solder the
pins to the foil.

{ ) 1C203: LM324N IC (#442-802). Reter
to Detail 4-4A to identify the pin 1 end
of the IC. Then position the pin 1 end
of the IC over the index mark on the
circuit board and carefully insert the
pins into the socket.

Gl

45

{ ) Cuta 1-5/8" tength of gray wire. Re-
move 1/4” of insulation from each
end. Then install the wire at J.

() C224;2 uF electrolytic. Refer to Detail
L.

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

( ) 14-pin {staggered pin} IC socket
(#434-267). This socket can only be
installed one way in the cireuit board.
Solder the pins o the foil.

{ )lIC202: TBAS20L IC (#442-610).
Refer to Detall 4-4A 1o identify the pin
lead of the IC. Then pesition the pin 1
end of the 1C over the index mark on
the circuit board and carefully insert

the pins into the socket.

Q Ve Y% a; (INCHES)
[ /B B/8 | B8 778 |

d H A N .
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{ ) Stide a fuse clip into each hole in the

circult hoard at F201 as shown. Donot
solder the clips yet.

NOTE: Reter to Detail D for the next three

steps.

{ ) QR09: MPF105 transistor (#417-
169),

() Q208: MPSA20 transistor (#417-
801).

ROUND HOLES { ) Q208: MPF105 transistor (#417-

168,

( ) F201: Force the ends of the 3/4 am-
pare fuse info the two clips. Make sure
the metal end caps on the fuse are
centered in the clips as shown. Then
solder the ¢lips to the foil.

{ ) iC204: MC1496G integrated circuit
(#442-96). Line up the tab on the IC
with the outline of the tab on the circuit
board, Then insert the IC leads in their
respective circuit board holes. Solder
the leads tc the foil and cut off the
excess lead lengths.

{ ) L201: 13.9 pH toroid coil {#40-1881,
yellow dot). This coil can be instaliag
in the circuit board enly one way. Sol-
der the lugs teo the foil.

NGTE: Refer to Detail D for the following
steps.

() Q204: EL131 fransistor (#417-

241), { ) Q205: MFE131 transistor (#417-

863). Refer tc Detall K.

{ ) Q203: MPSA20 transistor (#417-
801},

{ ) Q202: X29AB29 ftransistor (#417-
201).,

( ) Q207: MPSAZ20 transistor (#417-
801).

() L202:13.2 pH toroid coil (#40-1877,
yetlow and white dots}. Refer to Detail
C.

PICTORIAL 4-5
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START » I

() C201: .1 uF Mylar.

|

() C245: .01 uF disc.

{ ) C252: 30 pF mica.

( ) CR49:30 pF mica.

A V. N WY

() C242: .01 pF disc,

( ) C251: 100 pF mica,

A

{ )} C208; .01 uF disc.

( ) Solder the leads to the foil and cut off
the excess |lsad lengths. '

{ ) C227:.01 uF disc.

() C228: .01 uF dise.

A
I

{ )} C238:.01 uF disc.

( ) C246: .01 uF disc.

Do not install & capacitor at this location.

( ) ©237: 160 pF mica.

( ) C248: 100 pF disc.

| Sy SRl Sy S

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

PICTORIAL. 4-6

M{m——_

' () C232:.0% uF disc.

-NJ| () G233:.001 uF disc.

=

7 ( ) C228: .1 uF disc.

U@@u () G225: .01 pF disc.
F

{ ) C253: 100 pF mica.

{ ) GR44; 10 pF disc.

{ ) C243: 10 pF disc.

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

{ ) C231: 10 pF disc.

() C230: .04 uF disc.

( ) C234: .01 uF disc.

( ) C235: 150 pF mica.

{ ) C236:.01 uF disc.

( ) C241: .01 uF disc.

( ) €239; .01 uF disc

( ) C204:,0013 uF (1300 pF) disc.

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

NOTE: Refer 1o Detall L when you install

electrolytic and tantalum capacitors.

{ ) C217: 22 pF electrolytic,

{ ) C215: 2.2 uF tantalum.

( ) C223: 2.2 uF tantalum.

{ ) C221: .1 uF Mylar.

{ ) C206: .47 uF tamalum.

() C205: 250 uF electrolytic.

{ ) C202: 1000 uF electrolytic.

( ) Soider the leads to the foil and cut off
the excess lead lsngths.

} C226: 100 uF electrolytic.

) C216: 2.2 uF tantalum,

) €C219: 100 uF slectrolytic.

} C218: .1 pF Mylar.

) C209: 100 uF electrolytic.

} C207: 47 uF tantalum.

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

PICTORIAL 4-7



Page 40

=Yt EATETIETTS

NOTE: Use the following procedure when
you are directed to install & crystal in this
cireuit board.

1, install the crystal in the location
shown and soldar the tugs to the
foil.

2. Cuta 1" small bare wire (unless
directed otherwise in the step).

3.  Solder the 1" small bare wire to
the side of the crystal near the
area shown and to the circult
board foil. Do not solder near
the base of the crystal. Cut off
only the .excess wire ends.

{ ) Y206: 3396.4 kHz crystal (#404-206)
and 1" small bare wire.

{ ) Y205: 3393.6 kHz crystal (#404-205)
and 1" small bare wire.

NOTE: The following crystals are from the
filter set (#404-331).

{ } Y204: 3393.8 kHz (3,3938 MHz) crys-
tal. Do not solder a 1" small bare wirg
to the side of this crystal.

{ ) Y203: 3395.05 kHz (3.39505 MHz)

( ) TC201:2.83 MHz coil (#40-821). This
coil can be installed only one way in

crystal and 1" smali bare wire. the circuit board, Solder all five lugs to
the foil.
{ } Solder a 1" small bare wire to the top
of the crystals at Y204 and Y202 as ( ) Y202: 3305.05 KMz (3.39505 MHz)
shown. Cut off any excess bare wire crystal and 1" smal: bare wire.
ends.

{ ) Y201:3393.8kHz (3.3938 MMz) crys-
tal and 1" small bare wire.

{ ) Cutaletter“D" fromihe terminal iden-
fification sheet and remove the adhe-
sive backing. Press the letter anto the
circuit board at the location shown.

PICTORIAL 4-8 .
Woow 3 1 (INCHESB) 2 & 7
,L,f‘ﬂ,,l,,a,flajfflfia,l-jl:|1wI‘ I|[|.[.1,|.|‘I.|.‘.J[|.J.l.1l.!‘r;.|.l,!.1iJ
5 T (CM) 2 3 4 B 1]3 12 1I5 1]6 'IT7 I
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NOTE: Use the plastic nut starter supplied
with this kit to hold and start 6-32 and 4-40
nuts on SCrews.

{ ) Mount an LM317T 1C (#442-708) to
one of the two heat sinks as shown.
Use a 4-40 = 3/8" screw, a #4
lockwasher, and a 4-40 nut. Tighten
the hardware only finger tight.

#4 LOCKWASHER

40 NUT

[\\@@

HEAT
4-40 x 3/80 LB SINK
SCREW/////
*
LM317T
$442-708"

{ ) 1C201: Mount the two heat sinks to the
circuit board as shown with a 4-40 x
3/8" screw, a #6 fiber shoulder
washer, #4 lockwasher, and a 4-40
nut. Be sure the shoulder on the
washer is seated in the circuit board
hole and the heat sink is within the
outline before you tighten the
hardware. Then soider the transistor
ieads to the foil and cut off the excess
lead lengths. 7

€ 5440 x 3/8"

[ISCREW

WO
HEAT
SINKS

#6 FIBER
SHOULDER
WASHER

#ALOCKWASHERE%)SHUULDER
4-40 NUTESD

{ ) Tighten the hardware that is holding
the IC to the heat sink.

CONTINUE < E——

{ ) Refer to Detail J and mount & 6-32 x
5/8" spacer at A with a 6-32 x 1/4”
screw and a #6 lcckwasher.

{ } In a similar mannes, mount a 6-32 x
5/8" spacer at B,

CIRCUIT BOARD CHECKCUT

Carefully inspect the foil side of the circuit
board for the following most commaonly
made etrors. ‘

[ ) Unsoldered connections.

() “Cold" solder connections.

() Solder bridges between foll patterns.

{ ) Protruding leads which could touch
fogether.

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

{ ) Transistors for proper type and in-
stallation.

{ ) Integrated circuits for the proper type
and Ingtallation,

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

{ ) Diodes for the correct position of the
banded end.

PICTORIAL 4-9

This compieies the assembly of the circuit
board. Set it aside unil it is called forin a
step. Proceed tothe “Chassis” Parts Liston

Pags 12. .
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CHASSIS ASSEMBLY

NOTES:

1. Always tighten the hardware when you install it unless
you are instructed to leave it loose.

2. When astep calls for hardware, only the screw size will
be given. For example, if “6-32 x 3/8" hardware” is
called for, it means you should use a 6-32 x 3/8” screw,
one or more #8 lockwashers, and a 6-32 nut at each
mounting hole. The Detail referred to in the step will
show you the proper number of lockwashers to use.

REAR PANEL PARTS MOUNTING '

Refer to Pictorial 5-1 for the following steps.

( ) Place a soft cloth on your work surface to prevent the
rear panel from becoming scratched.

@6-32 nUT

QL#G'LOCKWASHER
R

¢l

|

#6 EXTERNAL

l A

o
s

TOOTH
LOCKWASHER FEMALE
TERMINAL
HOUSING

FUSE BLOCK

{ ) Position the rear panel as shown with the lettered side
down.

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

( ) Mountthe fuse block at BA on the rear panel with 6-32 x
3/8” hardware. Be sure to use the #6 external tooth
lockwasher between the fuse block and the rear panel.
Position the fuse block parallel to the edges of the rear
panel before you tighten the hardware.

( } Installthe female terminal housing in hole BB. Be sure to
position the side of the housing with the point as shown.
Bend the ears of the housing back while you push the
housing into place.

{ ) Mountaphono socket at BC with 6-32 x 3/8" hardware.
Be sure you position the ground lug of the socket toward
the panel edge.

{ )} Similarly, mount phono sockets at BD, BE, BF, and BG.
Use 6-32 x 3/8" hardware and position the ground lugs
as shown.

Set the rear panel assembly aside until it is called for later.

Ll oy

INSIDE @
OF
REAR PANEL .6 32 NUT

@Eﬂ;);mlm
2 @

632x31’8"|‘ ‘

SCREW !

PICTORIAL 5-1

@ @#a LOCKWASTER
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FRONT PANEL

PUSH-ON
MUT G_\

Detail 5-2A

FRONT PANEL PARTS MOUNTING

Refer to Pictorial 5-2 (in the “lliustration Booklet™) for the

following steps.

{ ) Place asoftcloth onyour work surface so the front panel

will not become scratched.

( ) Refer to Detail 5-2A and insert the studs on the name-
plate into holes FA and FB in the front panel. Then lay
the front panel flat on your work surface and secure the

nameplate with two push-on nuts.

( } J3:Referto Detail 5-2B and mount a phone jack at J3.
Use a control lockwasher, a control flat washer, and a
control nut. Be sure to position the jack as shown in the

Pictorial. -
FHONE

@ ) JAcK

o |

(0

5

CONTROL ¢
LOCKWASHER s’

CONTROL 5
FLAT WASHER

CONTROL |
NUT @

Detail 5-2B

@6-32 NUT
6-32 NUT@ @#ﬁ LOCKWASHER

(¥
46 SOLDER € Q‘Ql ‘ SWITCH
LUG Q‘ % é/SLIDE

| 6-32 x 378"
ﬁ BLACK
‘ SCREW
6-32 x 3/8"
BLACK
scRe¥ & patail 520

SW3: Refer to Detail 5-2C and mount a slide switch at
SW3. Use a 6-32 x 3/8" black screw, a #6 solder lug,
and a 6-32 nut at FC and a 6-32 x3/8" black screw, a #6
lockwasher, and a 6-32 nut at FD. Be sure to position the
solder lug as shown in the Pictorial.

SW2: In a similar manner, mount a slide switch at SW2.
Use a 6-32 x 3/8" black screw, a #6 solder lug, and a
6-32 nut at FE and a 6-32 x 3/8" black screw, a #6
lockwasher, and a 6-32 nut at FF. Position the solder lug
as shown in the Pictorial. ’

Refer to Detail 5-20 and place a control solder lug and a
control nut on the 100 ke} control with switch (#19-721).
Form the solder lug so it touches lug 3 of the control.
Solder the two lugs together. Then remove the nut. You
will use this control in the next step.

REFORW &,

CONTROL
@ NUT
/

CONTROL
SOLDER
LUG

Detail 5-2D
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VERNIER

@
DRIVE

‘ LOOSEN
SETSCREWS

Detail 5-2G

( ) Refer to Detail 5-2G and remove and discard the two
brass screws in the collar of a vernier drive. Then loosen
the two setscrews In the bushing just enough to allow a
1/4” shaft to be inserted into the bushing.

{ ) RefertoDetall 5-2H and mount the vernier drive onto the
drive mounting bracket. Use 3-48 x 1/4” hardware.

(Qli)c ONTROL FLAT
WASHER { )} Again refer to Detal] 5-2H and mount the drive mounting
l CONTROL bracket onto the front panel. Use 4-40 x 1/4" screws in
MUT the two tapped holes. Tighten these screws fingertight
only.
Detail 5-2F

{ )} R4/SW1: Refer to Detail 5-2E and mount the prepared
control at R4/SW1 on the front panel. Use a control flat
washer and a control nut. Position the control as shown

in the Pictorial.

( ) R1: Refer io Detail 5-2F and mount the 3000 (3 k) O
control (#10-27) at R1. Use a control lockwasher, a
control fiat washer, and a control nut. Position the con-
trol as shown in the Pictorial.

“ CONTROL C.|D |35 wut
ﬁ;ﬁ ' \[L\ (;?/#3 LOCKWASHER
e 7 & VERNTER
LJ CRIVE
3 CONTROL
@LOCKWASHER
DRIVE
MOUNTING
BRACKET

e
| (ty3-48x 1/ 4-20 x 1/4"
lg SCREW & SCREW
) CONTROL FLAT

WASHER Eﬁ Ej

: & £23-48 x 1/4"

@%cowmm 4-40 % 1/4" SCREW

NUT SCREW

Detail 5-2F | Detail 5-2H
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t
J@? ©) 4-40 NUT
,@; Ry WARER
s SWITCH G #4 LOCKWASHER
% METER

BRACKET

CONTROL
SOLDER LUG

C)B CONTROL
FLAT WASHER
‘65) CONTROL NUT

Detail 5-2J : Detall 5-2K

Qccio

{ ) SW4: Referto Detail 5-2J and mount the wafer switch at
SW4 on the front panel. Use a control solder lug, a
control flat washer, and a control nut. Position the switch
and solder lug as shown in the Pictorial.

( ) M1:Referto Detail 5-2K and mountthe meter to the front @ 6-32 NUT
panel. Use a 4-40 x 5/18" flat head screw, a meter :
bracket, a #4 lockwasher, and 4-40 nut at FG and FH.

8 3/16" SPACER

E

Position the meter brackets as shown in the Pictorial.’
Bend the brackets as necessary so they hoid the
meter firmly in place.

{ ) Inspect the meter terminals carefully. If you find a small
wire connecting the two terminals, remove and discard
this wire.

{ ) Refer to Detail 5-21. and mount a 3/16" spacer on the 6-32 x 5/8"
front panel at FJ with a 6-32 x 5/8"” flat head screw and a FLAT HEAD
6-32 nut. : &Y SCREW

( ) Simitarly, mount another 3/16" spacer on the front pana|

at FK with a 6-32 x 1-1/4" black flat head screw and a .
6-32 nut, Detall 5-21.
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LONG

Detail 5-3A

FRONT PANEL WIRING

Refer to Pictorial 5-3 (in the “lllustration Booklet”) for the
following steps.

NOTE: When you wire this kit, you will be instructed to prepare
wires ahead of time, as in the following step. To prepare a wire,
cut it to the indicated length and remove 1/4” of insulation from
sach end. The wires are listed in the order in which you will use
them.

( ) Prepare the following wires:

2-1/4” red 6" gray
1-1/2" red 3-1/2" red
4" red 1-1/2" red
NOTES:
1, Inthe following steps, (NS) means notta solder because

other wires will be added fater. “S-" with a number, such
as (8-3), means to solder the connection. The number
following the “S" tells how many wires are atthe connec-
tion,

2. When a wire passes through a connection and then
goes to another point, as in the next step, the soider
instructions will call for two wires (S-2), one entering and
one leaving the connection. Be especially careful when

you solder these connections that you apply enough
solder and heat to properly solder these “through
wires.”

Connect the prepared wires as follows:

{ )} Remove an additional 3/4” {totai 1) of insulation from
one end of the 2-1/4" red wire. Then connect this end of
the wire through SW3 lug 1 (S-2) to solder lug FC (S-1).
Connect the other end of the wire to SW3 lug 3 (5-1).

{ } 1-1/2” red from SW3 lug 6 (NS to lug 8 (NS).

( ) 4" red from SW3 lug 8 (5-2) to control R1 lug 3 (NS).
( ) 6" graytothe solderlug at R4 lug 3 (NS}. Route this wire
as shown. The free end will be connected later.

( )} 3-1/2" red to control R1 lug 3 (S-2). Route this wire as

shown. The free end will be connected later. -
() 1-1/2" red from SW2 lug 2 (NS) to lug 4 (S-1).

{ ) Cuta1-1/4” length of smali bare wire. Then connect the
wire from SW4 lug 8 (8-1) to the control solder fug (5-1).
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WIRE HARNESS

NOTES:

1. Theliocations where one or more wires leave the wiring
harness are called “hreakouts,” abbreviated “BQ."” Each
BO has a number, as shown in Detail 5-3A.

2. Harness wires and cables are identified by length and
color. Wires may be a solid color, or they may be white
with a colored stripe (such as white-red). Cables may
also be marked with a color band near the ends.

3. Identify as BO#4 the end of the wire harness which has
two short brown wires. The other end of the harness is
BO#1.

{ ) Refer to Detail 5-3A and form a right angle bend in the
~harness at BO#3.

Position the harness near the front panel as shown in the
Pictoriat. Then connect some of the wires at BO#4 as follows:

NOTE: When you connect shielded cables, always use a 1/2”
length of sleeving on the shield lead unless otherwise directed.
Refer to inset drawing #1 on the Pictorial for identification of
the shield lead.

( } Brown shielded cable — inner lead to J3 lug 2 (S-1).
— shieldlTead to J3 1ug 1 (NS).

( ) Black shielded cable — inner iead to J3 fug 3 (8-1).
~— shield lead to J3 lug 1 (S-2).

() Whiteigrl'eel'r-a Wiré to SW3 lug 5 (8-1).

( ) Red wire to SW3 lug 6 (8-2).

{ )} White-orange wire to SW3 lug 7 (S-1).

{ ) Either black wire to SW1 lug 1 (S-1).

{ ) Other black wire to SW1 lug 2 {8-1).

NOTE: When you are directed to “make a mechanically se-
cure connection,” as in the next two steps, refer to inset

drawing #2 on the Pictorial.

() Either brown wire to SW1 lug 3 (S-1). Make a mechani-
cally secure connection. :

C Vi A 3 1 (INCHES) 2 3

R I P
4 r

{ )} Other brown wire to SW1 lug 4 (5-1). Make a mechani-
cally secure connaction.

{ )} Green shielded cable ~ inner lead to B4 lug 2 (5-1).
— shield lead to the solder lug at
R4 lug 3 (NS).
) Yellow shielded cable — inner lead to R4 lug 1 {S-1).
— shield lead to the solder lug at
R4 lug 3 (5-3).
{ ) Orange wire to R1 lug 2 (NS).

The white-black and the white-red wires wiil be connected
later.

Connect the wires at BO#3 as follows:
( } Hed shielded cable — inner lead to SW2 lug 1 (5-1}.
— shield lead to solder lug FE
(NS).

{ ) Yeliow shielded cable — inner lead to SW2 lug 2 (S-2).

— shield lead to solder lug FE
(NS).

{ ) Orangeshielded cable —innerleadto SW2lug 3 (S-1).

— shield lead to solder lug FE
(S-3).
{ ) White-red wire to SW2 lug 7 (S-1).

( ) Carefully identify the shortest of the three red wires at
this breakout. Then connect this wire to SW2 lug 8 (S-1).

NOTE: When you connect the following wires to switch SW4,
be sure to connect each wire to both lugs at each location. The
solder instructions will indicate two lugs {S-2).

{ ) White-brown wire to SW4 lug 1 (S-2).

( '} Brown wire to SW4 lug 2 (5-2).

{ ) Green wire to SW4 lug 3 (5-2).

{ } White-blue wire to SW4 lug 4 (5-2).

( } Yellow wire to SW4 lug 5 (5-2),
( ) Gray wire to SW4 lug 6 (S-2).

( ) Both remaining red wires to SW4 lug 7 (8-2). NOTE:
There is only one lug at this location.

Setthe front panel assembily aside until itis called for in a step.

18 B/8 | 5/8 7/5[
L |I L

i.n'.,.'..r'r :
O & 1 (cm) 2 a 4 5 5 7 8
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&) s-32 nut

#6 SOLDER LUG

3 6-32x3/8"
) SCREW

Detail 5-4A

6-32 HEX SPACER

BOTTOM OF
CHASS1S

@J%m SOLDER LUG
k=)
Qo
éﬁﬁ? % 1/4" SCREW

Detail 5-4C

TOP CHASSIS (- ) Refer to Detail 5-4C and mount a #6 solder lug on the

bottom of the chassis at CT with a6-32 hex spaceranda

Refer to Pictorial 54 (in the “llustration Booklat”) for the ::‘;32; : é{alscrew. Position the solder lug as shown on

following steps. e Ficional.

- . ( ) Referto Detail 5-4D and mount a 6-lug terminal strip at

{ ) Position the chassis on your work surface as shown. CB with 6-32 x 3/8" hardware.

{ ) Refer to Detail 5-4A and mount a #6 solder lug at CA In & similar manner. mount another 6-lug terminal stri
with 6-32 x 3/8” hardware. Position the soider lug as () ‘at CC with 6-32 3' /8" ﬂ" d other b-lug te p
shown in the Pictorial. ) w X ardware.

( ) Refer to Detail 5-4B and mount a #6 soider lug on the
bottom of the chassis at CS with 6-32 x 3/8" hardware.

Position the lug as shown in the Pictorial. 6-LUG &5 6-32 NUT
TERMINAL l
STRIP G #6 LOCKWASHER
£ 6-32 NUT
&D 46 LockWASHER
CKWASHER
<1783 #6 SOLDER LUG
\rog ¥
E? 6-32 x 3/8" g
‘ E;,.J SCREW
Detail 5-48 Detail 5-4D
CooYow 8 1 (NCHES) 2 3 4 5 & 7
fwe,am o 7em| o b S NP TP RNV IO RN R P R B
J”H | LRAA r T l T ] T | T [ T l T [ T [ T T T I l l T T T 4 l T ‘ T
O 5 1 ocM o2 3 a 5 6 7 8 10 1 12 13 14 15 15 17
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MEASURE ALL LEADS
FROM THE POINT
WHERE THEY LEAVE

THE TRANSFORMER RED 4"
\ ==RED 4"

oo

BLK-GRN 2-1/2"

)

=B LK 2-1/4"
BLK-YEL 3"
8LK-RED 3-1/2"

Detail 5-4E

Refer to Detail 5-4E and cut the leads of the power
transformer to the lengths shown. Then remove 1/4" of
insulation from the end of each lead. Melt a small
amount of solder on the end of each lead, if not already
done.

} T1: Refer to Detafl 5-4F and mount the power trans-

former at T1 with 8-32 x 3/8” hardware. Be sure to
position the transformer as shown In the Pictorial.

) Connect the black transformer lead to terminal strip CB

iug 5 (NS). Make a mechanically secure connection.

8-32 NUTES)

i
#8 LOCKWASHER@E) Tn

THS
| 7

3a2xww1§
SCREW (&

Detail 5-4F

Connect the black-green transformer lead to terminal
strip CB lug 4 (NS). Make a mechanically secure con-
nection.

Connect the black-yellow transformer lead to terminal
strip CB lug 3 (NS). Make a mechanically secure con-
nection.

Connect the black-red transformer lead to terminal strip
CBlug 2 (NS}). Make a mechanically secure connection.

Prepare a 14" red wire. Then connect one end of the 14”
red wire to terminal strip CC lug 5 (NS). Route the wire
along the side and under the rear of the chassis as
shown. The free end will be connected |ater,

Connect the upper red transformer lead to terminal strip
CC lug 4 (NS).

Connect the other red transformer lead to terminal strip
CC lug 3 (NS).

D1: Connect the lead at the banded end of a 1N4002
diode (#57-65) to terminai strip CC lug 5 (NS). Connect
the other diode lead to lug 4 (NS).

D2: Connect the lead at the banded end of a TN4002
diode (#57-65)to terminal strip CC lug 4 (S8-3). Connect
the other diode lead to lug 2 (NS).

D3: Connect the lead at the banded end of a 1N4002
diode (#57-85) to terminal strip CC lug 3 (NS). Connect
the other diode lead to lug 2 (NS).

D4: Connect the lead at the banded end of a 1N4002
diode (#57-65) to terminal strip CC Jug 5 (NS). Connect
the other diode lead to lug 3 (S-3).

C2: Connectthe lead at the positive (+) marked end ofa
1500 uF electrolytic capacitor to terminal strip CC lug 5
(8-4). Connect the other capacitor lead through tug 1
(8-2) to lug 2 (5-3).

Carefully check the leads of the four dicdes now
mounted on terminal strip CC. Make sure none of the
leads touch each other unless they go to the same
terminal strip lug.
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‘ @6-32 X 3/8" SCREW
'\@#6 LOCKWASHER
CHINN
@6-32 NUT
& ]

O\/'\@

\

§-32 NUT

\\\\ tfﬁ%j\;‘#ﬁLOCK‘.I’\J‘ASHER
BN
= 2

6-32 x 3/8"
PHILLIPS HEAD
SCREW

Detail 5-4H

@ §-32 NUT
@ #6 LOCKWASHER

VFC
SHIELD

{ } Refer to Detail 5-4G and mount the VFQ shield to the
chassis at DA and DB with 6-32 x 3/8” hardware.

{ )} Referto Detail 5-4H and mount the rear panel assembly
‘ to the chassis at CD, CE, CF, CG, CH, CJ, and CK. Use

g §-32 x 3/8” hardware at each Jocation. Be carefui not to
& _ pinch the red wire coming from terminal strip CC be-
g 6-32x3/8" tween the chassis and the rear panel.

& SCREW

Detail 5-4G
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@ 6-32 NUT
Gi;')#(J LOCKWASHER @ 6-32 NUT
' & 6-32 NUT é,;#ﬁ LOCKWASHER
: @ 6-32 NUT

cj@#s LOCKWASHER
ég#ﬁ LOCKWASHER

I

CIRCUIT BOARD
SHIELD

s

\».',|:- #6”..
% SOLDER

o

|
g 6-32x3/8"

u;
b

#4

® " Screw .:|.- SOLDER LUG § 6-32x3/8n ¥6
. & SCREW |7 SOLDER LUG
£ 5-32 x3/8" ]
<. SCREW g 6-32x3/8"
& SCREW

Detail 5-4.J
Detail 5-4K

{ )} Refer to Detall 5-4J and mount a circuit board shield to
the chassis at DC and DD with 6-32 x 3/8" hardware.
Use a #6 solder lug at DC and two #6 solder lugs at DD.
Position the solder lugs as shown in the Pictorial.

{ )} Referto Detail 5-4K and mount a circuit board shield to
the chassis at DE and DF with 6-32 x 3/8"” hardware.
Use a #6 solder tug at DE and two #86 solder lugs at DF,
Paosition the solder lugs as shown in the Pictorial.

( } Refer again to Detail 5-4H and mount the front panel
assembly to the chassis at CL, CN, CP, and CR. Use
6-32 x 3/8" phillips head hardware at each location. Be
sure the wire harness is under the chassis and the
white-black harness wire is on top of the chassis as
shown in the Pictorial.

()} Wipe off the dial window with water and dstergent to
remove all fingerprints. DO NOT SOAK. After the win-
dow is dry, do not touch the red part of the window.

( ) Referto Detail 5-4L and mount the dial window onto the
front panel. First insert the studs on the window into
holes FL and FN. Then refer to the inset drawing and
secure the window at FL and FN with two window re-
tainers. Secure the window at FP with 4-40 x 5/16" flat
head hardware. Do not overtighten the hardware at
FP,

T 4-40 x 5/16"
FLAT HEAD
SCREW

.Detail 5-4L
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BOTTOM CHASSIS

Refer to Pictorial 5-5 {in the "lllustration Booklet") for the
following steps.

( } Position the chassis with the bottom side up as shown in
the Pictorial.

( } Referto Detail 5-5A and cut the arrow-shaped lug from
12 chassis connectors. Set three of the chassis connec-
tors aside for use during “Alignment.”

{ ) Refer to Detail 5-5B (in the “Hiustration Booklet") and
install 9 of the chassis ¢onnectors in the 9 rectangular
openings in the chassis. Install each connector with the
rounded terminals down. Bend the tabs of the connec-
tors up and place the slotted tab against one end of the
opening until it snaps into place (use a screwdriver
biade, if necessary).

NOTE: The terminal identification labels, which you will install
in the following steps, will positively identify each of the plug-in
terminals. It is very important that you affix each label at the
correct connector and that you align each number with its pin
as shown in the inset drawing cn the Pictorial. To install aiabet,
remove the number strips from the paper backing, align the
numbers with the terminals, and press the label carefully into
position. Refer to the Pictorial for the position of each label. A
pair of tweezers may help you position the labels,

{ ) Remove the four rows of D labels. Discard row D19-24.
Then affix the other three rows as shown in the Pictorial,

( } Remove the four rows of C labels. Discard row C13-18
and C19-24. Then affix the other two rows.

{ ) Rembve the four rows of A labels. Discard row A19-24.
Then affix the other three rows.

CHASSIS
CONNECTOR

CUT OFF

Detail 5-5A

{ ) Remove the four rows of B labels. Discard rows B7-12,
B13-18, and B19-24. Then affix row B1-6.-

NOTE: When you solder a wire to a terminal of a chassls
connector, wrap the end of the wire tightly around the terminal
as close to the connector body (or previously installed wire) as
possible. When you are directed to solder aterminal, place the
tip of your soldering iron against the terminal and the wire and
heat the parts thoroughly. Then touch the end of the solder to
the joint and melt a small ameount of selder on the parts. Make
sure each wire is soldered.

{ } Cutthe following lengths of smail bare wire:

1-1/2" 1-1/4"
1" 1-1/2"
1-3/4" 1-1/4”
1-1/4" 1-1/2"

1"
Connect the prepared small bare wires as follows:
() 1-1/2" from D2 {NS) to solder lug DF (NS).

{ ) 1"from D10 (NS) to solder lug CS {S-1).

( ) 1-3/4” from D13 (8-1) to solder lug DE (NS).
{ ) 1-1/4" from C2 (8-1) to solder lug DG (S-1).
{ ) 1" from C5 (NS) to solder lug DD (S-1).

{ ) 1-1/4” from A2 (NS) to solder lug DH (8-1}.

{ )y 1-1/2" from A15 (5-1), around A14 (NS), to solder lug
DC (NS).

) 1-1/4" from A17 (NS) to solder lug DC (5-2).

{ } 1-1/2"from B4 (S-1), against B3 (S-2), around B2 (NS),
to solder lug CT (S-1).

{ ) Prepare the following wires:

Two 5-3/4” gray
One 7-1/2" gray
One 3-1/2" red
One 7" red

One 8" gray

‘One 6” red

One 2-1/2" gray
One 2-3/4” gray
Three 6-1/2" gray

Connect the prepared wires és follows:
( } 6" gray from D3 (NS} to BF lug 1 (8-1).

{ ) 8"redfrom D4 (NS)to D16 (NS).
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( ) Connectthe free end of the red wire coming from termi-
nal strip CC lug 5 to D18 (8-1).

( ) 2-1/2” gray from C1 (S-1) to A1 (NS).
{ ) 2-3/4" gray from C4 (S-1) to A3 (NS).
( ) 86-1/2" gray from A4 (NS) to C8 (S-1).
( ) 6-1/2" gray from A5 (NS) to C9 (5-1).
( ) 6-1/2" gray from A6 {NS) to C10 (S-1).
() 5-3/4" gray from A7 {NS) to C11 (S-1).
( )} 5-3/4" gray from AB (NS) to C12 (S-1).
( } 7-1/2" gray from A11 (NS} to B5 (S-1).
{( ) 3-1/2" red from A12 (NS) to C7 (NS).,

() 7" redfrom A12 (NS} to B6 (S-1).

( ) Refer to Detall 5-5C and prepare a 6-1/2" and a 4"
shielded cable.

Connect the prepared shielded cables to the chassis connec-
tor terminals as follows. The connections of the center conduc-
tors are designated first in each step, followed by the shield
wires. Be sure to use 1/2" of sleeving on each shield lead.

( ) 6-1/2" shielded cable from C6 (S-1) to A13 (5-1), with
the shield wires to C5 (5-2) and A14 (5-3).

( ) 4" shielded cable from A16 (S-1) to B1 (S-1), with the
shield wires to A17 (NS) and B2 (S-3).

( ) R3: Connect a 10 k&2 {brown-black-orange} resistor
from BD lug 1 (5-1) to D9 (NS). Use 1/4” of sleeving on
each lead.

{ )} R2:Slidea3/8" length of sleeving onone lead of a 47 0
(yellow-violet-black) resistor. Then connect this lead of
the resistor to D6 {NS). Connect the other resistor lead
to solder lug DF (NS).

(INCHES} 2 3
1353\5.’5|7{E'|.| Lo o0,

—Dl.’d"iﬂ-—‘

me%’ E@

PREPARE EACH END AS SHOWN

3/4"——-
—-|1;’4“4———

—3/4"

SHIELD LEAD

TAKING CARE NOT 7O CUT THE SHIELD LEAD,
REMOVE THE OUTER INSULATION,

—_—

(

PEEL OFF THE FOIL,
REMOVE

FOIL
ﬁg SHIELD LEAD

REMOVE THE INNER INSULATION AND TWIST
THE SMALL WIRES OF THE INNER LEAD.

APPLY SMALL AMOUNT OF SOLDER TO THE END
OF THE INNER LEAD.

SOLDER-——-—»./
AN

Detail 5-5C

C5: Connect a .1uF Mylar capacitor from D4 (S-2) to
solder lug DF (NS). Use 1/4" of sleeving one each lead.

C4: Connect a .1 uF Mylar capacitor from D16 (NS} to
solder lug DE (5-2). Use 1/4" of sleeving on each lead.

8

i L .
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Refer to Pictorial 5-6 (in the “lllustration Booklet”) for the
following steps.

{1}

Position the harness against the bottom of the chassis
as shown.

Place the plastic cable clamp around the harness in the
approximate location shown.

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

()
{)

White-red wire to C3 (S-1).

Carefully identify the two longest red wires at this break-
out. Then connect these two wires to C7 (S-3).

Gray wire to A3 (S-2),

Yeliow wire to A4 (S-2).
White-bliue wire to A5 (5-2).
Green wire to A6 (S-2).

Brown wire to A7 (S-2).

( ) White-brown wire to A8 (8-2).
White-yellow wire to A9 (5-1).
Orange wire to A10 (8-1).
White-violet wire to A11 {8-2).
Remaining red wire to A12 (S-3),

Blue shielded cable — inner lead to A1 (S-2).
— shield lead o A2 (S-2).

{ ) Violet shielded cable — inner lead to A18 (S-1).
— shield lead to A17 (S-3).

Connect the wires coming from BO#1 as foliows:

{ ) White-violet wire to D3 (5-2).

{ )} White-yellow wire to D5 (§-1).

{ ) White-black wire to D7 (8-1).

0 Vi 2 1
{ye omege, Tl L)

(INGHES) 2 3

White-red wire to D8 (8-1).
White-green wire to D14 {S-1).
White-crange wire to D15 (5-1).
Red wire to D16 (S-3).

Short black wire to D17 (S-1).

Route the two brown wires down through chassis cutout
AA. They will be connected later,

Brown shielded cable — inner lead to BC lug 1 (8-1).
— shield lead to BC lug 2 (S-1).

Blue shielded cable — inner lead to BG lug 1 (8-1).
— shield lead to BG lug 2 {(NS).

Violet shielded cable — inner lead to D1 (S-1).
— shield lead to D2 (S-2).

Black shielded cable — inner lead to D6 (3-2).
— shield lead to solder lug DF
(S-4).

Green shielded cable — inner lead to D9 (S-2).
— shield lead to D10 (NS).

Red shielded cable — Inner tead to D11 (S-1).
~— shield lead to D10 (NS3).

Orange shielded cable — inner lead to D12 (S-1).
— shieid iead to D10 (S-4).

Refer to the inset drawing and install a male terminal on
the free end of the long black wire coming from BO#1 of
the harness. Then, when the solder connection is cool,
push the terminal into BB hole 2 until it locks in place.

Prepare a 2" gray wire.

{ ) Install 2 male terminal on one end of the wire. Then,
when the scider connection is cool, push the terminal
into BB hole 1 until it locks in place. Connectthe free end
of the wire to BG lug 2 (5-2).

( ) Inspecteach terminal of each chassis connector. Make

sure all wires are soldered at each terminal,

Set the chassis aside temporarily,

aanzaans T T T
g & 1 (w2 a 4 5 [ 7 8
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CAPACITOR
MOUNTING
BERACKET

/

PICTORIAL 5-7
VFO ASSEMBLY

Refer to Pictorial 5-7 for the following steps.

( ) Refer to Detail 5-7A and remove and discard the two
" brass screws in the collar of the remaining vernier drive.
Then loosen the two setscrews in the bushing just
enough to allow a 1/4” shaft to be inserted into the

bushing.
VERNIER
DRIVE RS LOOSEN
. l'}, \\ SETSCREWS
AR
REAﬂNODVE& prit
D{SCARD & '
Detail 5-7A

()

Refer to Detail 5-7B and loosely mount the vernier to
the VFO bracket at EA and EB with 7/16” spacers and
4-40 x 3/4" hardware.

#4 LOCKWASHER

4-40 NUT@. @

N
@ @*\\ @ @ ~J 76 seacer
1 @ Al 54 LOCKWASHER

% VERNTER
S cs
T %’Q@
e
- l,/\_\/
- @y, A-40 % 3[4
‘ W23 SCREW

Detail 5-7B

YFO BRACKET

0

(

(

{

VEC
CAPACITOR
(#26-153)
CAPACITOR =
MOUNTING @gyﬂ
BRACKET =
#6 FLAT 2 s
WASHER e

<
@:@Qyﬁ\\J

6-32x 1/4"
SCREW #6 LOCKWASHER

Detail 5-7C

} Locate the VFO capacitor (#26-153). Then turn the
shaft fully clockwise until the capacitor plates are fully
meshed {closed).

) C3: Refer to Detail 5-7C and loosely mount the VFO
capacitor to the capacitor mounting bracket at £EC, ED,
EE, and EF with 6-32 x 1/4" screws, #6 lockwashers,
and #6 flat washers.

) Refer to Detail 5-7D and loosely mount the VFO brac-
ket to the capacitor mounting bracket at EG and EH with
8-32 x 3/8" hardware. Be sure the capacitor shaft enters
the bushing in the vernier drive.

#6
LOCKWASHER

6-32 _W:Ibﬁ

NU?@{\%ﬁBa
NG or
COR K?“E (77~
e u S

CAPACITOR

T~ LAy
Q N\s 6-‘32??%"

SCREW

B
= /
@ >

MOUNTING

BRACKET o N
VFO / S
BRACKET
Detail 5-7D
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6-32 x 1/2¢

#6 FLAT

WASHER @

6-32 NUT &

PICTORIAL 5-8

Refer to Pictorial 5-8 for the following steps.
{ ) Position the chassis on your work surface.

NOTE: Perform the next six steps carefully. The VFO assem-
bly must be properly aligned for smooth operation.

( ) Loosely mount the VFO assembly to the chassis at EK
and EL with 8-32 x-1/2” screws, #6 flaf washers, and
6-32 nuis. Be sure the shaft of the rear vernier goes into
the bushing on the front vernier,

( } Pushthe VFO toward the front panel as much as possi-
ble. Then tighten the hardware at EC, ED, EE, and EF.

{ } Use a pair of long-nose pliers or an open-end wrench
and tighten the hardware at EG and EH.

( ) Remove the hardware at EK and EL and remove the
VFO assembly from the chassis.

{ ) Besurethe hardware at EC, ED, EE, EF, EG, and EH is
tight. Then tighten the hardware at EA and EB. .

( ) Tightenthe setscrewsinthe bushing onthe rearvernier.
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¥FO
ASSEMBLY

‘L@ N5

PICTORIAL. 5-9

Refer to Pictorial 5-9 for the following steps.

( ) Refer to Detail 5-9A and turn a 4-40 x 1/2” self-tapping ()
screw into each of the seven holes in the dial drive plate.
Turn the screws in until about one-third of the length
extends from the back side of the plate.

@ ' ()
i 4-40 x°1/2"
SELF-TAPPING

/u\ SCREWS
i

7 N
Q=

(5]

srerrreee

" Detail 5-9A

Remove and save four of the seven screws in the dial
drive plate. The other three screws may be discarded.

()

{ )} Place the larger portion of the opening in the dial drive
piate over the collar of the vernier and slide the plate

down behind the collar.

Place the clutch ontc the vernier and secure itto the dial
“drive plate with three 4-40 x 1/4" screws and three
spring washars. Tighten these screws until the end of
each screw is flush with the back side of the dial drive
plate. Then turn each screw one turn counterclockwise.

5/16"
SPACER
4-40 x 1f2¢
SELF-TAPPLING
SCREW

Remove the backing paper from the tuning dial, then
mount the tuning dial onto the dial drive plate. Use four
4-40 x 1/2" self-tapping screws (set aside earlier} and
four 5/16" spacers.

Turn the shaft of the vernier to its full clockwise position.
Then slip the tuning dial in a clockwise direction until the
STOP at the “500” end of the scale is at the 12 o'clock
position as shown in Detail 5-9B.

tSTOP!

Detail 5-9B
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6-32 x 1/2"
SCREW

%
#6 D" WASHER

#6 FLAT wASHER (©)
#6 LOCKWASHER &3

6-32 NUTSD

O
&
9

PUSHBUTTON

- PICTORIAL 5-10

Refer to Pictorial 5-10 for the following steps.
{ )} Insert the pushbutton into hele FR in the front panel.

NOTE: Before you tighten the hardware in the following step,
be sure to push the VFO assembly toward the front panel as
much as possible.

( ) Mount the VFO assembly to the chassis. Be sure the
shaft of the rear vernier goes into the bushing on the
front vernier. Use 6-32 x 1/2” hardware and a #6 flat
washer at EK, EL, and EN. Secure the VFO assembly
and the plastic cable clamp (on the harness) at EJ with
6-32 x 1/2" hardware, a #6 “D” washer, and a #6 flat
washer.

( ) Tighten the two screws that hold the drive mounting
bracket to the front panel. NOTE: These screws are on
the round plate in the center of the front panel.

{ ) Tighten the two setscrews in the bushing of the front
vernier. NOTE: Turn the shaft of the vernier drive as
necessary so you can gain access to the setscrews.

( ) Repositionthe harness wires as necessary so they can-
not rub against the tuning dial.

FINAL ASSEMBLY

Refer to Pictorial 5-11 (in the “lllustration Booklet”) for the
following steps.

( ) Refer to inset drawing #1 and push a cabinet nut into
each of the four square holes in the left and right sides of
the chassis. Use long-nose pliers to squeeze the tabs
together. :

( ) Prepare a 6-1/2' gray wire,

( ) Referto inset drawing #2 and install a PCB connector
(#432-120) on one end of the 6-1/2" wire.

( )} Locate the preselector capacitor (#26-151). Then turn
the shaft fully counterciockwise untit the capacitor plates
are fully meshed (closed).

{ ) Referto Detail 5-11A and connect one end of the 6-1/2"
gray wire to preseiector capacitor (# 26-151) lug 1 (8-1).
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PRESELECTOR 6-1/2"
PACITOR
C(:p;)l?fa-lfol] /GRAY PCH 6-32 HEX
CONMNECTOR 'SPACER
SPACER
r el PLATE
1-LUG TERMUINAL
STRIP
<D
QTB#() LOCKWASHER
(:% 6-32x 1/4"
SCREW
Detail 5-11C
( )} Referto Detait 5-11C and mount a 6-32 hex spacer and

Detail 5-11A
( ) C1: Refer to Detail 5-11A and mount the preselector
capacitor and a spacer plate to the chassis at GA and
GB with 4-40 % 1/4" screws.

{ ) Referto Detail 5-118 and mouni a 6-32 hex spacer at
CU with & 6-32 x 1/4" screw and a #6 lockwasher.

g 6-32 HEX
SFACER

o6 LockuashER

(:é?a 6-32 x 1{4"

SCREW

Detail 5-11B

(UNCHES}H 2 3

01/41/2%1
[ A R
Rl ¥

[ 18, 3/6 | B/8 '.',:'E‘I

(

a 1-lug terminal strip at CX. Use a 6-32 x 1/4" screw and
two #6 lockwashers. Posifion the terminal strip as
shown in thé Pictorial.

) Refer to Detait 5-11D0 and install the VFO circuit board
{board B). Push the circuit board onto the chassis con-
nector. Then secure the board at CT, CU, and CX with
#6 lockwashers and 6-32 nuts.

€of6 LOCKWASHER

l @32 T
|

Detail 5-11D

i -
LA RAAN T T

T 1
QO B 1 (cw 2 3 4 8 e 7 8
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{ ) Formthelarge bare wire coming from hole E on the VFQO
circuit board as shown. Then connect the end of the wire
to C3 lug 1 (8-1). Be sure this wire does not touch the
capacitor mounting bracket. Bend the lug up as neces-

sary.
{ } Prepare the following wires:

6" gray
6" red

{ ) Refer to inset drawing #2 and install a PCB connector
on one end of each wire.

{ ) Connectthe free end of the gray wire to M1 lug 1 (NS).
{ ) Connect the free end of the red wire to M1 lug 2 (NS).

{ ) D5:Connectthe lead at the banded end of GD510 diode
(#56-89) to M1 lug 1 (NS). Connect the other diode lead
to lug 2 (NS).

( ) R7: Connect one lead of a 15 ki) control to M1 Jug 1
(8-3) and the other lead to lug 2 (5-3}.

{ )} Twist together {approximately 3 turns per inch) the red
and gray wires coming from the meter. Leave about
1-1/2" of wire untwisted at the free end.

( } Refertoinset drawing #2 and Install a PCB connector
on the end of the white-black wiring coming from BO#4
of the harness.

{ )} Twist the white-black harness wire around the red and
gray twisted pair.

( ) Refertoinsetdrawing #3 and prepare the 15 k{2 control
as shown, Bend the center lead over and solder it to the
outer lead. Cut off the excess lead length from the center
lead.

NOTE: To connect a wire with a PCB connector on itto a circuit -
board, push the connector onto the indicated circuit board pin.

Connect the wires at the free end of the twisted wires to the
VFO circuit board as follows:

( ) White-black wire to pin A,
{ ) Red wire to pin B.

( ) Gray wire to pin C.

Vi % 3% 1 (NCHES) 2 3
1/B GIBISJ'BI?{BI.I.|.J,l.[k|,

(

{

(

)

)

}

FRONT ND
CIRCUIT BOARD
(BOARD A)

/

Detail 5-11E

Refer to Detail 5-11E and mount the front end circuit
board (hoard A) to the front circuit board shield. Use two
6-32 x 3/8" screws and two #6 lockwashers.

Push the connector on the end of the wire coming from
lug 1 of C1 onto PCB pin A on the frent end circuit board.
Position this wire exactly as shown on the Pictorial.

Mount the HFO circuit board (board C) to the center
circuit board shield. Use two 6-32 x 3/8" screws and two
#6 lockwashers.

Mount the AUD/REG circuit board (board D) to the rear
panel. Use two 6-32 x 3/8' screws and two #6
lockwashers. :

st~ e L L L
61 em) 2 3 4 5 s 7 8
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PRESSURE PLATE

PICTORIAL 5-12 Detail 5-13B

} Carefully peel the backing paper from the square foot.
Then refer to Detall 5-13B and press the foot onto the
pressure plate. Be sure o press the foot on the proper
side of the pressure plate as shown.

Refer to Pictorial 5-12 for the following steps. {
{ ) Turn the chassis bottom-side-up.

{ )} Connectthe free end of the white-red wire coming from .
harness BO#4 to terminal strip CX (NS). NOTE: When you perform the next step, be sure the tuning diad

is between the front panel and the dial pointer as shown. Also,
( ) R6: Cut one lead of a 47 k) resistor (yellow-violet- be sure to position the hairline on the dial pointer toward the

orange}to 3/4”. Slide a 5/8" length on this lead. Gonnect front panel.

this lead to SW3 lug 4 (S-1). Slide a 5/8' length of . )
sleeving on the other resistor lead. Then connect the { ) Mount the dial pointer onto the screw at FJ on the front
lead to terminal strip CX (NS). panel with a 6-32 nut and #6 lockwasher, Tighten the

nut only finger tight.

] R5: Cut one fead of a 680 k) Resistor (blue-gray- ' . )
yellow) to 1/2". Connect the 1/2" lead to SW3 lug 2 (S-1). () Mount the dial pointer, the pressure plate, a 7/16

Slide a 5/8" length of sleeving on the other resistor lead. spacet, and the two lamp sockets onto the screw at FK
Then connect the Jead to terminal strip CX (S-3). on the front panel. Use a #6 lockwasher, a #6 solder

lug, and a 6-32 nut. Tighten the nut only finger tight,

Refer to Pictorial 5-13 (in the “lllustration Booklet") for the

following steps.” ()} Turnthe maintuning shaft a few times to make sure the

four spacers on the dial drive plate do not rub against the

{ ) RefertoDetail 5-13A and instalt a #1813 lamp in each dial pointer. Reposition the dial pointer as neces-
lamp socket. Then place a lamp shield on each lamp. sary.Then tighten the hardware. NOTE: The dial pointer
should be as low as possible without rubbing on the

spacers. Also, be sure the hairline on the dial pointer is
straight up and down and all parts are positioned as
' shown on the Pictorial.
)

&N Lame _ o .
' SHIELD { ) Againturn the main tuning shaft a few times and make

? #Ll\i;\}‘lg sure no hardware on the dial drive plate rubs on any
LAMP hardware on the front panel. Loosen the hardware that
SOCKET holds the VFO assembly to the chassis and the two
setscrews in the front bushing and reposition the VFO

assembly as necessary. Then tighten the hardware.

Detail 5-13A { )} Check the pressure plate to be sure it does not touch
any lugs on the RF Gain control.
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L |

OUTER
INSULATICN RIBBED LEAD
4_._.%GROOVES —>
: : :f:_:
‘ —
r<' e
SMOOTH
S CORE 14 LEAD
A —TNsutation |T-112“——>
HERE " -
3-1/2" 2
3 - | {7 e
¥ Detail 5-14B
\ 2.  Graspthe leads by theinsulation and pull the leads
apart. The line cord will separate on the scored
lines.
AC HJ AC { } Referto Detail 5-14B and prepare the ends of the line
LEAD LEAD Detail 5-14A cord as shown. Note that there is a smooth lead and a
GROUND LEAD ribbed lead as shown in the inset drawing on the Picto-
(GREEN) rial. Melt a small amount of solder on the lead ends to

Refer to Pictorial 5-14 (in the “lHustration Bookiet™) for the hold the fine strands together.

following steps. ( ) Pass the line cord through hole BH in the rear pansl.

{ ) CutaZ2-3/4" small bare wire. Then connect the wire from .
PL1 lug 1 (NS), through solder lug FK (NS), to PL2 lug 2 ( ) Connectthe smooth line cord wire to fuse block F1 lug 2

(S-1). Use a 3/4" sleeving on the bare wire between PL1 (8-1). Make a mechanically secure connection.
lug 1 and solder tug FK. Use 1-1/4" sleeving between
PL2 lug 2 and solder iug FK. { ) Connectthe green line cord wire to solder lug C8 (S-1).

. - Make a mechanically secure connection.
( } Connect the free end of the gray wire coming from the Y eetio

solder lug at R4 lug 3 to solder lug FK (S-3). { } Connecttheribbed line cord wire to terminal strip CB lug

) . 2 {NS). Make a mechanicall tion.
( )} Prepare aZ2"red wire. Then connect the wire from PL1 (NS) echanically secure connection

lug 2 (NS) to PL2 lug 1 (S-1). ( ) |Installthe line cord strain relief at BH as shown in Detail
5-14C. It b in rell
{ ) Connectthe free end of the red wire coming from R1 lug with pli er: :,3;1 er? ;33?2?;?{ Itto squeeze the strain reilef
3 to PL1 lug 2 (S-2). _ ’
{ ) R8: Refer to the inset drawing and connect an 820 & OUTSIDE
(gray-red-brown) resistor from R lug 2 (§-2) to PL1 lug CHAOSFS s

1(S-2).

( )} Connect the short brown harness wire coming from
chassis cutout AA to fuse block F1 lug 1 {S-1). Make a
mechanically secure connection,

{ ) Connect the long brown harness wire coming from
chassis cutout AA to terminal strip CB lug 5 (NS). Make
a mechanically secure connection,

( ) Referto Dstail 5-14A and split the outer insulation of the
line cord (to separate the line cord leads) as follows, so
you do not cut into the protective insulation for the AC

leads.

SQUEEZE THE
TWO SEGMENTS

' TOGETHER.
1. Use a knife point to score a 3-1/2" line BETWEEN [’LACE THE

the two groves. Do this on both sides of the line IN‘ %EcgﬁoDT

cord. Detail 5-14C
(o] Vi Y% a1 {INCHES) 2 3 4 5 6
s smyopmy7ee| ) 4 b ] I I l | A B L
s L e e A S e e B —— L 1 e R
o £ 1 (cm 2 a 4 B & 7 B8 L 10 11 12 13 14 15 18 17
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ALTERNATE LINE VOLTAGE WIRING

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

120 VAC Wiring

Refer to Detail 5-14D Part A for the foliowing steps,
{ ) Cuttwo 1" lengths of small bare wire.

{ } Connecta 1" small bare wire between terminal strip CB
lugs 2 (5-3) and 3 (S-2). Make mechanically secure
connections.

( } Connecta1” small bare wire between terminal strip CB
tugs 4 (5-2) and 5 (5-3). Make mechanically secure
connections.

( ) F1:lInsert a 3/t6-ampere fuse into fuse block F1.
( ) Carsfully peel away the backing paper from the blue and
white label. Then refer to Part B of the Detail and press

the label onto the fower portion of the label outline on the
rear panel as shown,

Detail 5-14D

D

3/16 AMPERE FUSE

2@ 50_2
1" SMALL
@ ) nl “T BARE WIRE

3$®

4 /1" SMALL
<« BARE WIRE
5

r((; —_—
A

2 &
oy i N

B

CAUTION: FOR GONTINUED PROTEGTION

AGAINST FIRE HAZARD, REPLACE FLSE

ONLY WITH SAME TYPE AND RATING.
120%AG 3716 AMP  SLOW BLOW
240V 178 AMP  SLOW BLOW
10L.EYDC 374 AMP SLOW BLOW
{FUSES LOCATED INSIDE)

CAUTION:

T0 PREVENT ELECTRICAL SHOCK
DISCONNECT LiNE CORD BEFARE
REMOVING COVERS.

THIS KiT WIRED FOR 120VAC

EER AT =

WODEL | SEARIES NO. |

o __J
%
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240 VAC Wiring

Refer to Detail 5-14E Part A for the following steps.

{ Y Cuta1”length of small bare wire. @

( )} Connecta1”small bare wire between terminal strip CB
lugs 3 (S-2) and 4 (S-2). Make mechanically secure

F

1/8 AMPERE FUSE
(NOT/SU PELIED

)

connections.

{ )} Solder the wires at terminal strip CB lug 2 (8-2).

{ ) Solder the wires at terminal strip CB lug 5 (5-2).

{ ) F1i:Insert a 1/8-ampere slow-blow fuse (not supplied)
into fuse block F1.

{ )} Carefuily peelaway the backing paperfrom the blue and
white label. Then refer to Part B of the Detail and press
the label onto the upper part of the label outline on the
rear panel as shown.

Detail 5-14E

CAUTION: FOR CONTINUED PROTECTION

AGAINST FIRE HAZARD, REPLACE FUSE

ONLY WITH SAME TYPE AND RATING.
120%8C 3716 aMP SLOW BLOW
240VAC  1/B AMP  SLOW BLOW
13.6¥0C 344 AMP SLDW BLOW
(FUSES LOCATED INSIDEY

CAUTION:

T0 PREVENT ELECTRICAL SHOCK
DISCORNECT LINE CORD BEFORE
REMOVING CCVERS.

[_mODEL | SERIES No. | @
THIS KiT WIRED FOR 240V¥AC

%,
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A4 y
4 P

|V =4

/
® ATOAN 832 x 1/4n
SETSCREW

RF GAIN

@ Q @ @NAH WIDE CAL
HE--es58 ]|
J
PICTORIAL 5-15

KNOB INSTALLATION

Refer to Pictorial 5-15 for the following steps.

( )} StartanB8-32x1/4" setscrew into each of the four smali
knobs. Start two setscrews into the large knob,

( )} Exceptfor the VFO (center) shaft, turn all of the front
panel shafts fully counterclockwise.

{ ) Placethe large knob onto the VFO shaft and tighten the
setscrews.

{ ) Place four small knobs onto the shafts at AF Gain, RF
Gain, Band, and Preselector. Position the knob index
marks as shown in the Pictorial .and tighten the
setscrews.

This completes the assembly of your SSB/CW Receiver. Be-
fore you proceed to “Initial Tests,” look it over carefully to be
sure:

1. That all hardware is tightened.

2. There are no unsoldered connections.

3. There are no cutoff wire ends or solder spiashes
lodged in the wiring.

4, There are no protruding wire ends that could short to
adjacent lugs.
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INITIAL TESTS

The purpose of this section of the Manual is to make sure your
Receiver operates properly and will not be damaged as a
result of a wiring error. A transistor or other component, for
example, could be destroyed instantly by a short circuit that
causes excessive current.

RESISTANCE CHECKS

PRIMARY WIRING TESTS

A wiring error in the primary wiring circuit (line cord, On-Off
switch, etc,) of your Receiver could cause you to receive a
severe electrical shock. These “Primary Wiring Tests” will
assure you that no such wiring errors exist. -

{ ) Be sure the line cord is not plugged in.
( } Turnthe AF GAIN control to OFF.

if you do not have an ohmmeter, carefully check the line cord,
fuse block, switch SW1, and the transformer wiring against

that shown in Pictorials 5-3, 5-4, 5-14, and Detail 5-14D or
5-14E, Make sure there are no fine strands of wire, or solder
blobs, touching adjacent terminals or the chassis. Then pro-
ceed to “Sound Check” on Page 70.

It you have an ohmeter, perform the following resistance mea-
surements.

{ ) Tum on your ohmmeter and allow it to warm up, If
necessary.

( ) Setyour ohmmeter on the R X 10 range.



=y L ATELISTT S

Page 67

NOTE: When you are instructed to connect a lead to ground,
connect the lead to the chassis.

METER CONNECTIONS

METER READING

POSSIBLE CAUSE OF TROUBLE

the line cord plug.

RED LEAD BLACK LEAD
1. Either flat prong Ground INFINITE with the AF A. Switch SW1 wiring.
of the line cord GAIN control ON or OFF, B. Terminal strip CB wiring.
plug. C. Fuse block wiring.
D. T1.
2. Other flat prong of Ground INFINITE with the AF A. Switch SW1 wiring.
the line cord plug. GAIN control ON or OFF. B. Terminal strip CB wiring.
C. Fuse block wiring
D. T1.
3. Round prong of Ground 0 & with the AF A. Green lead of the line cord

GAIN control ON or OFF.

not properly connected at
solder lug CS. See Pictorial 5-14.

4. Either fiat prong.

Other flat prong.

1 MQ or higher
(AF GAIN control OFF),

A. Terminal strip CB wiring.
B. SW1 wiring.

5. Either flat prong.

Other flat prong.

Approximately 50-70 () for

120 VAC, or approximately
200 (1 for 240 VAC wiring.
(AF GAIN control ON),

A, Terminal strip CB wiring.
B. SW1 wiring.

C. Fuse F1.

D. Fuse block wiring.

E.T1.

This completes the “Primary Wiring Tests.” If all tests were
satisfactory, proceed to “Other Resistance Checks." If any of
the tests were not correct, you must make the corrections
necessary to obtain the correct readings hefore you continue.
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OTHER RESISTANCE CHECKS

{ ) Tum on your ohmmeter and allow it to warm up, if
necessary.

( '} Set your ohmmeter on the RX10 range.

{ )} Position the chassis hottom-side-up as shown in Figure
1-1 (in the “lllustration Booklet").

{ ) Connect the common ohmmeter test lead to the chas-
sis.

NOTE: The internal wiring of most ohmmeters is such that the
positive terminal of the meter battery is connected to the
positive test lead and the negative battery terminal is con-
nected to the negative (common) test lead. In some ohm-
“meters this wiring is reversed and will give erroneous readings
in the following measurements. interchange the ohmmeter
leads if the measurements do not check out correctly the first
time.

Connect the positive chmmeter test lead to the chassis con-
nector terminals listed in the following chart and check your
resistance readings. If your readings disagree with those
given in each step, check the items listed in the “Possible
Cause” column.

NOTE: Some of the readings, in the following steps, may take
a few seconds to reach the indicated resistance due fo the
charging of capacitors.

TEST POINT RESISTANCE POSSIBLE CAUSE
TERMINAL IN OHMS
( ) Di8 INFINITY " 4. D1-D4.
2, C2.
3. 1C201.
() D17 10-20 (approximate) 1. Wiring etror on SW1.
2. Solder bridge on AUD/REG circuit board.
() D6 10-20 (approximaie) 1. Wiring error at chassis connectors D16, D4, C7, B§, or
Al2.

2. Wiring error on SW3 or SW4.
3. Solder bridge on any circuit board.
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VOLTAGE CHECKS

Preset the front panel conirols and switches as follows:

AFGAIN ... © Off until it clicks
REGAIN ..., Fully clockwise
BAND switch .............ccoiiiii i 80
MODE switch ........ ..o, LSB
FUNCTION switch ............................. Wide
PRESELECTOR ...........oooiiiiie s, Midrange.

( } Connect the Receiver power cord to an AC outlet,

NOTE: The following voitage checks require the use of a
high-impedance input (1 megohm or more) voltmeter. Voltage
measurements are £20%.,

{ ) Setyour voltmeter to measure at least +20 VDG and
connect the common tead to the chassis.

NOTE: If any of the following observations and checks fail,
immediately turn the Receiver off and disconnect the line cord.
Correct the problem before you proceed. Check the “Passible
Causes” that follow each check,

{ ) Rotatethe AF GAIN control clockwise until it clicks. The
dial lamps should light.

POSSIBLE CAUSE CHART

1. Dial lamps do not light.

Wiring error on PL1 or PL2.
Wiring error on R1.

Wiring error on SW3.

Wiring error on SW2,

Wiring error on connector A12.
PL1 and/or PL2,

TmMoowy

Connectthe positive voltmeter test lead to the chassls connec-
tor terminals listed in the foliowing chart and check the voltage
readings. If your readings disagree with thosse given in each
step, check the items listed in the “Possible Cause"” column.

TEST POINT VOLTAGE POSSIBLE CAUSE
TERMINAL (=20%)
( ) D18 ‘ 23 1. F1,
2. Wiring error on terminal strip CB.
3. D1-D4.
4. C2,
( ) Dis 13.5 1. 1C201,
{( ) D4 13.5 1. Wiring error at D16 or D4,
() C?_ 13.5 1. Wiring error at D16 or C7.
{ ) A2 13.5 1. Wiring error at C7 or A12.
( ) BB 13.5 1. Wiring error at A12 or B6.

( )} Turn the AF GAIN control to Off.
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SOUND CHECK

} Connecta4or 8-6hm speaker to the SPKR (speaker) POSSIBLE CAUSE CHART

jack on the rear panel.

1, No sound from speaker.

) Connect the Receiver power cord to an AC outlet, if not

already done. Speaker connections.

A
B. Wiring error on R4.
} Rotate the AF GAIN control fully clockwise. You should €. Wirng erroron J3 or J4.
D. J3 defective.
E
F.
G
H

ise f . -
hear nolse from the speaker Wiring error at connector D6.

IC202 or IC203.
Q208 or Y205 (LSB only).
Q209 or Y206 (USB only).

} Turnthe lamp shields on PL1 and PL2 for proper lighting
at the meter and tuning dial.

( ) Turn the AF GAIN control to Off,

This completes the “Initial Tests.” Proceed to the “Alignment”
section.

Y 3, 1 (INCHES) 2 3 4 5 . 6 7

| IR R IR N A
[l

1(eMm) 2 ] 4 5 & 7 a Q 10 1 12 15 14 16 18 17
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ALIGNMENT

You can completely align your Receiver without any external
equipment. You may be able to improve the sensitivity by
using a VTVM and an RF generator, but they are not neces-
sary.

if you do not obtain the proper resuits during alignment, pro-
ceed to the “In Case of Difficulty” section on Page 83,

ALIGNMENT PREPARATION

Refer to Figure 2-1 for the following steps.
{ } Prepare a 12" gray wire.
( ) Solder a PCB connector on each end of the 12" wire.

Set this jumpér wire aside. It will be used during “HFQO Coil
Alignment.”.

( ) RefertoFigure 2-2 and use a pair of pliers to push the 1"
steel blade into the smaller end of the nut starter until
1/8” remains exposed. Use this tool when you are in-
structed to adjust trimmer capacitors.

PCB
CONNECTOR

BEND OVER
AND SOLDER

CONNECTOR

Figure 2-1

12" GRAY

NUT STARTER

Figure 2-2

METAL BLADE

Refer to Figure 2-3 (in the “lllustration Booklet™) for the follow-
ing steps.

NOTE: The Figure shows only one extender assembly, You
will actually be assembling three of these assembiies when -
you perform the following steps.

{ ) Unfold and straighten the large bare wire as much as
possible.

{ ) Cutelghteen 4-1/2" lengths of large bare wire.

{ ) Solder afemale connector on one end of each of the 18
large bare wires.

{ ) Cutthe ears from the three extender terminal housings
and the three remaining chassis connectors.

NOTE: Perform the next four steps three times, once for each
extender assembly. .

{ } () ()} Pushone of the female terminals on the end of a
large bare wire into each of the six holes in an
extender terminal housing. Push each terminal
until it locks in place.

{) () () Cutthe free ends of the six bare wires, if neces-
sary, until their ends are even.

{ )} () () Solder the free ends of the bare wires to the six
terminals on a chassis connector.

() () () Check the extender assembly. All connections
should be soldered. Also, make sure the bare
wires do not touch each other.

() Setthe three extender assemblies aside, they will be
used during “Calibrator Adjustment.”
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( ) Setthe front panel controls and switches as follows:

AF GAIN .. e e e Off.
RFGAIN ................oo0.t Fully clockwise
MODE ... i e LSB
FUNCTION . ..o i ie WIDE.
BAND ... i 80
PRESELECTOR.............. 12 o’clock position.

Refer to Figure 2-4 (in the “lllustration Booklet”) for the follow-
ing steps.

{ ) Setcontrol R308, onthe VFO circuit board, to the center
of its rotation.

{ ) Setthe tab on control R7 on the rear of the S-meter to
the 3 o'clock position as shown on Figure 2-4.

{ ) Connectaspeakertothe SPKRjack onthe rear panel, if
not already done.

HFO COIL ADJUSTMENT

NOTE: You will adjust the heterodyne frequency oscillator

(HFO) coils in the following steps. Refer to Figure 2-5 for the |

methods of inserting the alignment tool into the coil and mak-
ing a “flag™ out of tape for the alignment tool so you can count
the turns of the tool. Rotate the tool until the voltage peaks on
the meter scale. Then rotate the tool as shown in the HFO
alignment chart.

( ) Remove the gray wire from PCB pin C, on the VFQ
circuit board, and connect it to PCB pin D.

{ ) Remove the white-black wire from PCB pin A, Leave this
wire unhooked.

( ) Connect one end of the 12" jumper wire, that you pre-
pared earlier, to PCB pin A. Connect the other end of the
jumper wire to T.P. on the HFO/XTAL calibrator circuit
board.

{ ) Connect the line cord to an AC outlet.
{ ) Turn the Receiver on with the AF GAIN control.

NOTE: Refer to the HFO/XTAL Calibrator Circuit Board Troub-
leshooting Chart on Page 86 if you experience any problems
during the following adjustments.

{ ) Adjusteach HFO coil as described in the following chart.
Before you adjust each coil for the peak meter indica-
tion, turn the slug counterclockwise two full turns. Then
rotate the slug clockwise for maximum meater indica-
tion. '

NOTE: Rotate control R7, on the rear of the meter, as neces-
sary to keep the S-meter needle on scale.

BAND COIL ROTATE SLUG FOR PEAK INDICATION.
SWITCH ] NUMBER THEN ROTATE SLUG AS DESCRIBED.
LONG
" END : 80 L406 1/2 turn CW*
40 L405 1/4 turn CW
= : 20 L404 1/4 turn CW
=
F2 |~ _TAFE 15 L403 1/4 turn CW
FLAG 10A L402 1/4 turn CW
(u 108 L401 1/4 turn CW
*clockwise
( ) Turn the Receiver off.

SLUG

Figure 2-5

( ) Disconnect the line cord from the AC outlet.

( ) Disconnectthe jumper wire from PCB pin A on the VFO
circuit board and T.P. on the HFO/XTAL calibrator cir-
cuit board.

( ) Reconnect the white-black wire to PCB pin A.

{ ) Remove the gray wire from PCB pin D and reconnect it
to PCB pin C.
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VFO ALIGNMENT

NOTE: Refer to the VFO Circuit Board Troubleshooting Chart
on Page 86 if you experience any problems during the follow-
ing adjustments.

{ ) Set the front panet controls and switches as follows:

AFEGAIN e Off.
RFGAIN ... i Fully clockwise.
MODE .o\ttt ien e LSB
FUNCTION....... .o WIDE.
BAND . .\iitiriiie i e i5
PRESELECTCOR .............. 12 o'clock pgsition.

{ ) Refer to the Inset drawing on Figure 2-4 and turn the
screw in each VFO trimmer down snug. DO NOT
FORCE. Then loosen each screw 1/3 turn,

{ ) Connect the line cord to an AC outlet.

( ) Tum the MAIN TUNING knob clockwise until the dial
stops rotating.

( '} Manually turn the square dial drive plate, located be-
tween the VFO assembly and the front panel, clockwise
until the STOP mark near 500 aligns with the pointer,

( } Turn the main tuning knob counterclockwise untit the
dial reads 200.

( )} Turn the Receiver on.

( ) Rotate R3086, on the VFO circuit board, until the' S-meter
indicates zero (0).

{ ) Turnthe AF GAIN control knob clockwise until you hear
noise from the speaker.

( ) Insert the alignment tool into the slug in coil L301 on the
VFO circuit board.

NOTE: When you adjust the coil in the following step, you
should be able to find the tone within 2 turns either way from its
present setting.

('} Turnthealignmenttoc! very slowly until you hear a tone.

() Turn the BAND switch to 80.

( } Turmthe MAIN TUNING knob counterclockwise until the
dial reads 0.

( ) Peak the PRESELECTOR on hoise.

{ )} Slide the FUNCTION switch to CAL (calibrator).

NOTE: When you perform the following adjustments, always
use the strongest calibrator signal, if you find more than one.

( ) [ necessary, turn the MAIN TUNING knob one or two
dial divisions to either side of zero until you hear the
calibrator signal. Note whether the signal occurred
higher or lower in frequency than the zero mark on the
dial.

( ) Return the dial to 0.

NOTES:

1. 8everal of the alignment steps call for adjusting your
Receiver to obtain a zero-beat. To do this, slowly make
the required adjustment in one direction and listen for a
decrease in pitch and volume of the tone. If the pitch and
volume seem to increase, make the adjustment in the
opposite direction. The tone will go lower and lower in
frequency and either disappear or become only an in-
termittent growl. This is zero-beat.

2,  Perform one of the next two steps. If one trimmer does
not provide enough range, adjust both trimmers in the
same direction. Refer to the inset drawing for the location
on the access holes on the bottom of the chassis.

( ) Ifthe calibrate signal was lower in frequency, carefully
adijust either VFO trimmer {through the access hole in
the chassis bottom) counterclockwise until you hear
the calibrator signal. Adjust the trimmer for zero beat.

{ ) Ifthe calibrate signal was higher in frequency, carefully
adjust either VFO trimmer (through the access hole in
the chassis bottom) clockwise until you hear the calib-
rator signal. Adjust the trimmer for zero beat.

{ )} Turn the MAIN TUNING knob until the dial reads 500.

() Repeak the PRESELECTOR.

( ) Adiust coil L30T sfightly for zero beat.

{ ) Return the dial to 0.

{ ) Adjust either VFO trimmer for zero beat.

( ) Repeat the preceding five sieps as many times as
necessary until zero beat occurs at 0 and 500 on the
dial. Be sure the last adjustment you make is to a VFO
trimmer. NOTE: You may have to repeat these adjust-
ments several times.

( ) Turn the Receiver off.

{ ) Disconnect the line cord from the AC outlet.
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FRONT END

CIRCUIT BGARD
{BOARD A}

=3 o PES
§856 3
Ll /
Il | EXTENDER
ASSEMBLY

Figure 2-6

FRONT END ALIGNMENT

NOTE: Refer to the Front End Circuit Board Troubleshooting
Chart on Page 86 if you experience any problems during the
following adjustments.

IF Bandpass Adjustment

NOTE: You may notice some improvement in overall gain if
you use an RF generator and an AC voltmeter (in place of the
calibrator signal and S meter) in the following steps.

Refer to Figure 2-6 for the following steps.

( } Unplug the gray wire from PCB pin A on the front end
circuit board.

{ ) Remove the two screws that hold the front end circuit
board (board A) in place. Then remove the circuit board.

( ) Pushan extender assembly onto the three chassis con-
nectors where the front end circuit board was plugged
in. Then push the circuit board onto the extender as-
sembly.
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{ ) Setthe front panel controls and switches as follows: RF Amplifier Adjustments

AFGAIN ... Off.
REGAIN ..., Fully clockwise
MODE ... e e CwW
FUNCTION ... CAL
BAND .. e 15
TUNINGDIAL ..o 300.

Connect the line cord to an AC outlet.

Turn the Recelfver on.

Turn the MAIN TUNING knob one or two dial divisions
each way and locate the strongest nearby calibrator
signal, if there is more than one.

Adjust trimmer capacitors C139 and C146 for maximum
S-meter indication. These frimmers may have only a
little effect.

Adjust control R7 on the rear ofthe S meter for mid-scale
“indication. If you cannot obtain a mid-scale indication,
set the control for a maximum indication.

Tune to the calibrator signal near 500 and adjust C139
for maximum meter indication.

Tune to the calibrator signal near 0 and adjust C146 for
maximum meter indication.

Repeat the previous two adjustments several times for
maximum meter indication at each end of the band.

Turn the Receiver off.
Disconnect the line cord from the AC outlet.
Remaove the front end circuit board from the Receiver.

Unplug the extender assemblies from the circuit board.
Then replace the circuit board in fts compartment. Se-
cure the circuit board with two 6-32 x 3/8" screws and
two #6 lockwashers.

Refer to Pictorial 5-11 (in the “lllustration Booklet"") and
push the connector on the end of the gray wire coming
from lug 1 of C1 onto PCB pin A on the front end circuit
board. Position this wire exactly as shown in the Picto-
rial.

{ ) Setthe front pahel controls and switches as follows:

(

AFGAIN . e Off.
RFGAIN ... ..o i, Fully clockwise.
MODE ... i e Cw
FUNCTION ... e CAL
BAND ... i e 80

} Connect the line cord to an AC outlet.

( ) Turnthe Receiver on and adjust the AF GAIN control to

a comfortable listening leval.

NOTE: When you align the front end circuit board, use the
foliowing procedure:

1. Turn the BAND switch to the position indicated in
the following Alignment Chart.

2.  Tunethe Receiver to the calibrator signal near 200
on the dial.

3. Adjustthe PRESELECTOR for maximum S-meter.
indication. Use the RF GAIN control to keep the
S-meter indicator near mid-scale.

4.  Adjusttheindicated trimmer on the front end circuit
board for maximum S-meter indication. Some of
these trimmers may have only a little effect.

5. Repeat 3 and 4 until no further improvement is
noticed.

Refer to Figure 2-4 (in the “lllustration Booklet™) for the loca-
tion of the trimmers in the foliowing steps. .

BAND APPROXIMATE  ADJUST

SWITCH PRESELECTOR TRIMMER
POSITION

) 80 12 o'clock  C119 and C155
) 40 1 o'clock c123
) 20 10 o'clock ~ C126
) 15 2oclock  C128
)} 10B 2 o'clock C131

(

} Turn the Receiver off.
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S METER ADJUSTMENT

Set the front panel controls and switches as follows:

()

AFGAIN ... Off.
RFGAIN ... Fully Clockwise
MODE .. e e Cw.
FUNCTION ..o e CAL.
BAND .ttt e e e 80.
TUNINGDIAL ... 300.

Turn the Receiver on.

Turn the MAIN TUNING knob and the PRESELECTOR
for maximum indication of the S meter.

Adjust control R7 (on the rear of the S meter) for an
indication of about 40 on the S meter. NOTE: If you are
unable to get a meter reading of “40,” adjust control R7
for the highest obtainable reading.

Turn the Receiver off.

Disconnect the line cord from the AC outlet.

i

o

CALIBRATOR ADJUSTMENT

NQOTE: The calibrator should now be reasonably close to the
correct setting. If you desire to have the calibrator set more
accursately, perform one of the following adjustments. They are
fisted in order of preference.

Refer to Figure 2-7 for the following steps.

NOTE: Refer to the HFO/XTAL Calibrator Circuit Board Troub-
leshooting Chart on Page 86 if you experience any problems
with the following adjustment.

Remove the two screws that hold the HFO/XTAL calib-
rator circuit board in place. Then remcve the circuit
board.

()

Push an extender assembly onto the two chassis con-
nectors where the HFO/XTAL circuit board was plugged
in. Then push the circuit board onto the extender as-
sembly.

Method #1

Connect an accurate frequency counter through a 500
pF capacitor to the coliector of transister Q404 on the

HFO/XTAL calibrator circuit board.

)

® aqegep g e
= § N & . (BOARD CJ
i§ @' ‘:\_‘ b Ny i ;\. f},_‘ —u
BRIV RVRTRVENN -

EXTENDER
ASSEMBLY

—_)

—

Figure 2-7
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{ ) Connectthe line cord to an AC outiet.
{ ) Turn the Receiver on.

( ) Adjust trimmer capacitor C425 until the frequency
counter indicates 100 kHz.

{ ) Turn the Receiver off and disconnect the frequency
counter.

{ ) Disconnect the line cord from the AC outlet.

{ ) Removethe HFO/XTAL calibrator circuit board from the
Receiver.

( )} Unplug the extender assemblies from the circuit board.
Then replace the HFO/XTAL calibrator board in its
compartment. Secure the circuit board with two 6-32 x
3/8" screws and two #6 lockwashers.

This completes the “Alignment.” Proceed to “Cabinet Assem-
bly.”

Method #2

{ ) Connectan antenna (suitable for the 40-meter band) to
the ANT jack on the rear panel.

( )} Turn the BAND switch to 40.

{ ) Connectthe line cord to an AC outlet.

{ ) Turnthe Receiver on and tune to station CHU, Canada,
on 7335 kHz. Note whether the station is higher or lower
than 7335 kHz on your dial.

{ ) Turnthe main tuning knob until the dial reads 7335 kHz.
Then hold the ZERO SET button in and tune to zero beat
CHU,

( ) Turnthe maintuning knob until the dial reads 7300 kHz,

{ ) Adjust trimmer capacitor C425 for zerc beat.

( ) Turn the Receiver off.

{ ) Disconnect the line cord from the AC outlst.

{ ) Removethe HFO/XTAL calibrator circuit board from the
Receiver.

()} Unplug the extender assemblies from the circuit board.
Then replace the HFQ/XTAL calibrator board in its
compartment. Secure the circuit board with two 6-32 X
3/8” screws and two #6 lockwashers,

This completes the “Alignment.” Proceed to “Cabinet Assemn-
biy.”

Method #3

NOTE: This method requires the use of a separate SWL
receiver that can receive station WWV, Colorado, on 15,000
kHz or 10,000 kHz.

( } Tune your SWL receiver to zero beat WWV on sither
15,000 kHz or 10,000 kHz.

{ ) Connectthe antenna input on your SWL receiver to the
ANT socket on the rear pane! of your HR-1880.

( ) Connect the line cord to an AC outlet.

( ) TurnyourHR-1680 on and place the FUNCTION swiich
in the CAL position.

{ ) Adjusttrimmer capacitor C425 for zero beat with WWV
in your SWL receiver.

( ) Tumn both receivers off and disconnect the wire that
connects the antenna inputs together,

( ) Disconnect the line cord from the AC outlet.

' '_ { )} Removethe HFO/XTAL calibrator circuit board from the

‘Receiver,

{ ) Unplug the extender assemblies from the circuit board.
Then replace the HFO/XTAL calibrator board in its
compartment. Secure the circuit board with two 6-32 x
3/8” screws and two #6 lockwashers.

This completes the “Alignment.” Proceed to “Cabinet Assem-
bly.“ !
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CABINET ASSEMBLY

3

€ /,a S |
/,/fi:ig\:f:?ﬁ§UT§
B \@

6-32 x 3/8"
BLACK SHEET
METAL SCREW

o

R

CABINET

BOTTOM <5 TAPERED

N

ROUND FOOTEHgw

|
6-32 x 1/2" é

SCREW

SPACER
ROUND FOOT

6-32 x 1-1/2"
SCREW

7

PICTORIAL 6-1

NOTE: The cabinet top and cabinet bottom are identical ex-
cept that four holes are provided in the cabinet bottom for
attaching the feet,

Refer to Pictorial -1 for the fellowing steps.
NOTE: Perform only oné of the following two steps.
If you wish to have your Receiver cabinet sit level,

install a round foot at each corner of the cabinst
bottom. Use 6-32 x 1/2" hardware.

1. ()

NOTE: When you perform the next step, be sure you mount
the tapered spacers and the round feet in the holes away from
the ventilation slots in the cabinet bottom.

If you wish to have the front pane! tilted upward,
install a round foot on each rear corner with 6-32 x
1/2" hardware. Install a tapered spacer and a round
foot at each front corner with 6-32 x 1-1/2” hardware.

2. ()

( )} Place the chassis into the cabinet bottom and secure it
with two 6-32 x 3/8" black sheet metal screws on each
side. Position the ventilating slots away from the front
panel.

Similarly, place the cabinet top onto the chassis and
secure it with two 6-32 x 3/8" black sheet metal screws
in each side.

This completes the assembly of your Receiver. Proceed to the
“Installation” section.
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INSTALLATION

PREPARE THE FREE END AS SHOWN

o 1" e

/4"
o e
-
i \
e SHIELD LEAD

u%msem THE INNER LEAD THROUGH
guizs | [KEBP THE PLUG AND WRAP THE SHEELD
L = L EAD AROUND THE PLUG.

APPLY HEAT TO THE TIP OF THE
PIN ONLY LONG ENDUGH FOR

THE SCLDER TO BE DRAWN UP
INTQ THE PIN 8Y CAPILLARY
ACTION,

SOLDER THE SHIELD
LEAD ONTO THE PLUG.

CUT OFF EXCESS WIRE
FROM THE TIP OF THE PiN.

This section of the Manual gives you examples of how to
-connect the Receiver for use by itseif or for use with a transmit-
ter for station operation.

BASIC CONNECTIONS

To connectthe Receiver for use hy itself, simply connecta 4 or
8-ohm speaker to the SPKA jack and a suitable antennato the
ANT jack on the rear panel. Figure 3-1 shows how to install
phono connectors (supplied} on the ends of your speaker and
antenna cables.

STATION CONNECTIONS

Figure 3-2 shows an example of connections for use with a
transmitter. The sidetone input signal from the transmitter, i
used, must be at least 10 millivoits rms or greater and should
be between 300 and 3300 Hz. The mute input should switch
between open (for receive) and ground (for transmit). Refer to
the ARRL Handbook for typical relay hookups.

HR-1680 RECE: VER

Figure 3-1
SPEAKER
HS-1661
r‘
o
@
@
\

BINEUN NIRBOR WICHIGKK 44077

[T TR TR A

CAUTION:

T0 PREVIHT ELECTRICAL SHACK
DISCONHECT LIWE BRI BEFORE
REMOYIHG COVERS

@

HLATH COMPANY

Wiy b
CAUTION' FOR CON3INUED FROTECTION

AGRIHGT FIRC HAZARD, AEPLACE FUSE
DHLY WITH SAME TYPE AND RATING,

THIS KF WIRED FOR 120VAC

TUC /AR SO B
TUBALI7h AT S0 KA
THWID L MR DA BIOR
FUSIA 108D WAIN

VHIS KIT WIRED FOR 2407AC

SIDE VOWE

SPARE

Figure 3-2

S <G5

SIDETONE

ouTPUT COAXIAL

ON CABLE
TRANSMITTER T0
(IF USED) TRANSMITTER
TRANSMITTER EXTERNAL ANTENNA
STANDBY RELAY OUTPUT
CIRCUITRY
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POINT

TO NEGATEVE (-}
BATTERY TERMINAL

BEND OVER
AND SOLDER

Figure 3-3

BATTERY CONNECTION

It you wish to operate your Receiver from a battery, refer to
Figure 3-3 and perform the following steps.

NOTE: The battery must be capable of supplying 13.8 volts at
3/4 amperes.

( } Cutthe ears from the male terminal housing.

( } Temporarily disconnect the suppiy wires from your bat-
tery.

( ) Solder a female terminal onto the ends of each wire
coming from your battery. :

{ ) Positionthe male terminal housing with the point toward
your left as shown. Then push the terminal on your
negative (—) battery wire into hole 1 of the housing until
it locks in place.

()

TO POSITIVE (+}
BATTERY TERMINAL

Similarly, push the terminal on your positive (+) battery
wire into hole 2 of the housing until it locks.

Push the male terminal housing into the female housing
on the rear panel of the Receiver.

NOTES:

1.

When you use the Receiver on AC, disconnect the
battery to prevent the battery from being discharged.

Use a hash fitter in the supply wires when you use this
Receiver in a mobile installation, Refer to the ARRL
Handbook for noise reduction techniques.

This completes the “Installation.” Proceed to the “Operation”
section.
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OPERATION

Refer to Figure 4-1 (in the “lllusiration Booklet™) for the loca-
tion of the front panel controls and switches referred 1o in the
following paragraphs.

TUNING DIAL

The tuning dial is calibrated in divisions from 0 to 500. Each
division represents 5 kHz. The diaf reading (in kHz) is added to
the BAND switch setting (in MHz) to determine the frequency
to which the Receiver is tuned. For example:

BAND switch 40 (7 MHz)
Dial reading 35 kHz
Frequency 7.035 MHz
ZERO SET

Pushing this button while turning the MAIN TUNING knob
locks the dial scale while the VFO frequency is being changed.
This permits the tuning dial to be calibrated at 100 kHz inter-
vals. ‘

AF GAIN

Turns the power on and increases the volume of the received
signal with clockwise rotation.

RF GAIN

Clockwise rotation increases the Receiver sensitivity. This
control is usually positioned fully clockwise. Turn the control
counterclockwise to reduce sensitivity when exceptionally
strong signals are being received, or to reduce adjacent chan-
nel interference.

BAND

Selects the desired amateur band in meters. The Band switch
markings on the front panel correspond to the following fre-

guengcies in MHz when the tuning dial is set to zero (0):

80 3.5
40 - . 7
20 14
15 21
10A 28
10B 28.5
PRESELECTOR

Tunes the RF amplifier stages. Readjust this control for
maximum signal on each BAND as the main tuning is
changed.

PHONE

- Connect low impedance headphones (or high sensitivity, high

Impedance headphones) through a phone plug. When you
insert a plug in this jack, the loudspeaker is automatically
disconnected.

NOTE: If you use low impedance headphones, you may notice
ahum atlow volume lavels. Add a 100} resistor (not supplied)
in series with your headphones to reduce this hum.

MODE

Place this switch in the appropriate position for lower
sideband, upper sideband, or CW reception. This switch also
selects a slow AGC time constant in the sideband positions
and a fast AGC time constant in the CW position.

FUNCTION

Place this switch in the desired bandpass position (either
narrow of wide}. Place the switch in the calibrate position to
turn on the 100 kHz crystal calibrator for dial calibration.
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TYPICAL OPERATING CHARACTERISTICS

The following conditions are normal and you should not con-
sider them as malfunctions.

1.

3.

The S meter may show two peak indications on strong
signais. This is due to the audic-derived AGC circuit.
One peak is consfderably lower than the desired peak.
Tune for the greatest peak on the meter,

The Receiver may have a different pitch (tone) at high
volume levels when the Function switch Is in the narrow
position. This is due to the narrower bandpass and Is
normal.

When you are calibrating the Receiver dial, there may be
soveral weak calibrator signals. Always use the
strongest calibrator signal.

If you cannot peak the Preselector on both ends of the
80-meter band, adjust timmer C155 on the front end
circuit board until you are able to.

You may notice & hum when you use low impedance
headphones. Connect a 100 {} resistor {not supplied} in
series with your headphones to reduce this hum.

The heat sink on transistor Q201, on the AUD/REG
circuit board, becomes quite hot to the touch. Use cau-
tion when you have your hands near. this area.



e rIEATEIITS Page 83

IN CASE OF DIFFICULTY

Begin your search for any frouble that occurs after assembly NOTE: Refer to the “Circuit Board X-Ray Views” on Page 94
by carefully following the steps listed below in the “Visual for the physical location of parts on the circuit boards.
Checks.” After you complete the “Visual Checks,” refer to the

Troubleshooting Charts.

VISUAL CHECKS

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

About 90% of the kits that are returned to the Heath
Company for repair do not function properly due to poor
connections and soldering. Therefore, you can elimi-
naie many troubles by reheating all connections to
make sure they are soldered as described in the “Sol-
dering” section of the “Assembly Notes" on Page 14. Be
sure there are no solder “bridges” between circuit board
foils.

Check to be sure all transistors and diedes are in their
proper locations. Make sure each lead is connected to
the proper point. Make sure each dicde band is
positioned above the band printed on the circuit board.

.Check elsctrolytic capacitors to be sure their positive

{(+) mark is at the correct position.

Check to be sure each IC is properly installed in its
socket, and the pins are not bent out or under the iC.
Also be sure the IC’s are installed in their correct posi-
tions.

Check the values of the parts. Be sure in each step that
you wired the correct partinto the circuit, as shownin the
Pictorial. It would be easy, for example, to install a 68 k£}
{blue-gray-orange) resistor where a 6800 () {blue-gray-
red) resistor should be installed.

Check for bits of solder, wire ends, or other foreign
matter which may be lodged in the wiring.

A review of the "“Circuit Description” may alsc help you
determine whare the trouble is.
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if you still have not located the trouble after the “Visual
Checks" are complete, and a voltmeter is available, check
voltage readings against those shown on the Schematic.
Read the “Precautions for Troubleshooting” before you make
any measurements. NOTE: All voltage readings were taken
with & high impedance volimeter. Voltages may vary as much
as +20%.

NOTE: In an extreme case where you are unable to resolve a
difficulty, refer to the “Customer Service” information inside
the rear cover of this Manual. Your Warranty Is located
inside the front cover.

PRECAUTIONS FOR TROUBLESHOOTING

1. Use caution when you test |C and transistor circuits.
Although they have almast unlimited life when used
properly, they are much more vulnerable to damage
from excessive voltage or current than other circuit
components.

2. Be sure you do not short any terminals to ground when
you make voltage measurements, If the probe should
slip, for exampte, and short across terminals or voltage
sources, Itis very likely to cause damage to one or more
IC's, transistors, or diodes.

CHECKING TRANSISTORS AND DIODES

SILICON BIPOLAR TRANSISTORS

To check a transistor accurately, you should use a transistor
tester. However, if one is not available, you can use an ohm-
meter to determine the general condition of any one of the
bipolar transistors in this kit. The ohmmeter you use must have
at teast 1 volt DC at the probe tips to exceed the threshold of
the diode junctions in the transistor you are testing. Most
vacuum tube voltmeters meet this requirement.

To check a transistor with an chmmeter, proceed as follows:

1. Hemo_ve the transistor from the circuit.'

2.  Set the chmmeter to the R X 100 range.

3. .Connect one of the ohmmeter test leads to the base (B)
of the transistor. Touch the other meter lead to the emit-
ter (E) and then to the collector (C). Both readings should
be the same, but may be either high or low, If one reading
is high and the other low, the transistor should be re-
placed. (Use the Identification Chart on Page 88 to iden-
tify the transistor leads).

4, Interchange the test leads and repeat step 3.
NOTE: In the unusual case when the readings are all low, or all

high, no matter which chmmeter lead is connected to the base,
the transistor should be replaced.

MOSFETS

Insulated gate type MOSFETSs are used at Q101, Q102, and
Q1103 on the front end circuit board and at Q205 on the AUD/
REG circuit board. Usually, any defect in these devices is an
internal short circuit between the source and one of the gates.
You can check them in the circuit with a high impedance
voltmeter (10 megohms or higher). An abnormally iow source
voltage may indicate an internal short cireuit.

DIODES

To check a diode, unsolder one end from the circuit beard, pull
the lead up and out of the circuit board hole, and proceed as
follows:

1. Set the ohmmeter to the B X 1000 range.

2. Connect one of the chmmeter test leads to the lead at
the cathode (banded) end of the diode. Connect the
other test lead to the other diode tead. Note the meter
reading. Then interchange the meter leads and take
another reading. One reading should be high and the
other low (at least 10:1). If both readings are either high
or low, the diode shoutd be replaced.
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TROUBLESHOOTING CHARTS

wired or installed incorrectly. Also check to see if an improper
part was installed at that location. It is also possible, on rare

The following charts list the “Problem” and the “Possible
Cause” of a large number of malfunctions. If a particutar part or

parts are mentioned (transistor Q201, for example, or switch

occasions, for a part to be faulty.

SW2) as a possibie cause, check these parts to see if they are

GENERAL

PROBLEM

POSSIBLE CAUSE

Dial lamps don't light.

[S2IF - A L I

. Fuses F1 and F201.

. Switch SW1 defective or wired wrong.

. Lamps PL1 and PL2 open or shorted.

. Check wiring of red wires on chassis.

. See AUD/REG Circuit Board Troubleshooting Chart.

No audio output.

WM =

. Speaker or connections.
. Wiring error on jack J3, control R4, or switch SW2.
. Defective shielded cable.

No IF oufput.

N —

. Cable wiring error on chassis.
. See AUD/REG Cirouit Board Troubleshooting Chart.

No output from first mixer (Q102).

—_

. Cable wiring error at terminal C6& or A13, or

defective cable.

. HFO aligned incorrectly.
. See HFO/XTAL Circuit Board Troubleshooting Chart,

No output from second mixer (Q103).

—~fwm

Cable wiring error at terminal B1 or B16, or
defective cable.

. See VFO Circuit Board Troubleshooting Chart.

No RF amplifier output,

Wh o

. Wiring error on switch SW4.
. Wiring error on controf R1 or defective control.
. See Front End Clreuit Board Troubleshooting Chart,

AGC does not operate.

}\)‘_1.

. Wiring error on switch SW3.
. See AUD/REG Circuit Board Troubleshooting Chart.

BFO does not operate.

'y

. Wiring error on switch SW3 or at terminals D14 or D15,
. See AUD/REG Circuit Board Troubleshooting Chart.

Calibrator does not operate.

. Wiring error on switch SW2 or terminal C3.
. See HFO/XTAL Calibrator Circuit Board Trouble-

shooting Chart.

No sidetone from transmitter,

. Wiring error on socket BD (J5) or terminal D9.

No muting or continuous muting.

-

. Wiring error on socket BF (J2) or terminal D3.
. See VFO Circuit Board, Front End Circuit Board,

and AUD/REG Circuit Board Troubleshooting Charts.

No voltage from 23 VDG power supply. 1. Diodes D1 through D4 installed wrong or defective.
2. Capacitor G2 defective.
3. Wiring error on terminat strip CB or CC.
4. Fuse F1 open.
5. Wiring error on switch SW1 or defective switch.
6. AC source,

Will not operate from a 13.5
volt battery.

[

Wiring error on switch SW1 or connector BH {P1).
Fuse F201 open.
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FRONT END CIRCUIT BOARD

PROBLEM ' POSSIBLE CAUSE

. Diodes D101 through D118 installed wrong or defective.
. Coils L106 through L109 installed wrong.

. Front end alignment.

. Transistor Q101 installed wrong or defective.

Wiring error on control R1 or defective control.

. Transistor Q104 instatled wrong or defective.

. Capacitor C1 open or shorted.

Weak or no output from RF amplifier,

N O RN

—

. No HFO signal (see HFO/XTAL Calibrator Circuit
Board Troubleshooting Chart).

Transistor Q102 installed wrong or defective.
Wrong part inatalted at C138, C139, C141 through
C147, and L1186 through L118.

No output from first mixer (Q102).

@

Wrong part at L1189,

. Capacitor C153 or G154,

. Transistor Q103 instalied wrong or defective.

. No VFQ signal (see VFO Circuit Board Troubleshooting
Chart).

No output from second mixer (Q103).

WO

VFO CIRCUIT BOARD

PROBLEM POSSIBLE CAUSE

No VFO output. | 1. Transistors Q301 through Q304 installed wrong or
defective.

. Coil L301 installed wrong.

. Wrong part at G301 through C307.

. Wire from hole E to VFO capacitor C3 not connected
or shorted to mounting bracket.

0N

Wrong part at R305 and R3086.

. Wiring error between meter and VFO circuit board.

. Meter M1 defective. _

. See AUD/REG Circuit Board Troubleshooting Chart.
. Diode D5 defective.

. Contrals R306 or R7 incorrectly set or defective.

S meter does not operate.

o UT RO

HFO/XTAL CALIBRATOR CIRCUIT BOARD

PROBLEM POSSIBLE CAUSE
1. Diodes D401 through D406, D408, D409, ana D411

No HFC signal. .
through D414 installed wrong or defective.
2. Wrong parts instalied at capacitor locations C402,
C40g, C408, C412, C415, or C418B,
3. Wrong parts installed at L4071 through L406.
4. Wrong parts installed at Y401 through Y406 or
defective crystal.
§. Transistors Q401 and Q402 installed wrong or
- defective.
8. Wiring error on switch SW4,
Calibrator does not operate. 1. Wiring error on switch SW2,
2. Transistors Q403 and Q404 installed wrong or
defective.

3. Crystal Y407 defective.
4. Diode ZD401 installed wrong or defective.
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AUD/REG CIRCUIT BOARD

PROBLEM

POSSIBLE CAUSE

No audio output.

—_

. 1C202 and 1C203 installed wrong or defective.

2. BFO not operating {see next problem).
BFO does not operate. 1. Transistors Q206, 208, and Q209 installed wrong or
defective,
2. Crystal Y205 or Y206 defective.
3. See General Troubleshocting Chart,
Product detector does not operate. 1. 1C204 installed wrong or defective.
2. BFO not operating {see above problem).
3. No IF signal (see next problem).
No IF output. 1. Transistors Q205 and Q207 installed wrong or
defective.
2. Wrong part at C235, C237, L201, or L202.
3. Wrong parts or defective at Y201 through Y204, C254,
and C256,
4. Incorrect AGC voitage (see problem below).
5. Transistor Q202 defective.
6. Coil TC201 defective.
S meter does not operate. 1. Transistor Q204 installed wrong or defective.
: 2. Diodes D205 and D206 instalied wrong or defactive.
3. See VFO Circuit Board Troubleshooting Chart.
Incorrect AGC voltage. 1. Transistor Q203 installed wrong or defective.
2. Diode ZD202 defective.
3. Receiver muted (see muting problem in General
Troubleshooting Chart).
4. Diode D207 defective,
5. Transistor Q101 (on front end circuit board) or Q205
defective.
6. See S-meter problem above.
Incorrect or no 13.5-volt supply. 1. 1C 201 defective.
2. Capaditor C202 defective.
3. Fuse F201 defective.
4. Wrong part at R201 and R202.
5. See General Troubleshooting Chart.
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SPECIFICATIONS

Frequency Coverage (Megahertz) .................... 351040, 7.0t0o7.5, 14.0to 14.5, 21.0to0 21.5,
28.0to 28.5, 28.5to 29.0.

Sensitivity ... e Less than 0.5 microvolts for 10 dB signal-plus-noise to noise
ratio for SSB operation.

IF Selectivity .............. e 2.1 kHz minimum at 6 dB down,
7 kHz maximum at 60 dB down.

Overall Audio Response
Wide .. ..o 2100 Mz minimum at 6 dB down,
7 kHz maximurn at 60 dB down.

Narrow ... 250 Hz minimum at 6 dB down,
2.5 kHz maximum at 60 dB down
{center frequency approximately 750 Hz),
Overall Gain .......cooiiiiiii i Less than 1.5 microvolt input for 0.25 watts of audio output.

Audioc Cutput Power ....................... e .8 watts into a 4-ohm load continuous (1.2 watts peak power)
at less than 10% THD.

AGC Characteristic

BlockingLevel . ........... .o i 3 volts,
Dynamic Range ..............cociiviinnnnn, 120 dB or greater.
Time Constant. ..........cooveiieninn, Aftack time less than 1 millisecond. Release time switch
selectable at 100 milliseconds (CW) or 1 second (SSB).
Intermodulation Distortion ............ ... .. ool —-60 dB
Image Rejection ..................... e 50 dB or better.
IFRejecton. . ....ocovr i e 60 dB or better.
Internally Generated Spurious Signals ................ Below 1 microvolt equivalent antenna input except

at 3.74, 21.2, 28.6, and 28.9 MHz.

Mode of Operation. . .........oovviinenn i Selsctable upper or lower sideband and CW.
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Frequency Stability ................................. Less than 100 Hz per hour drift after 30 minutes warm up.
Less than 100 Hz drift for 10% change in line voliage.
Tuning Rate ... ... i Approximately 15 kHz per turn.
Dial AGCUIrEEY ..\ v e e Within 2 kHz after calibration at nearest 100 kHz marker.
Muting .. ..o Shorted external ground at Mute socket,
Sidetone Input Level ....................ccvevi oL, 10 millivolts or greater (300 mV maximum).
Dial Backlash ... ........ocvoviiii e, 50 Hz or less.
IF Frequencies
First IF . 8.395 to 8.895 MHz.
Second IF ... ... e 3.395 MHz.

Antenna Input Impedance
Temperature Range

Meter Calibration ..., ...... ..o,

Power Requirements ... .........cooiivni e,

Overall Dimensions (with knobs and feet
instalied}

Net Weight

50 ) unbalanced.
—10°C to 50°C.
0 to S-8 +60 dB.

AF Gain control/Power on-off.
Preselector.

RF Gain.

VFQ tuning.

Band switch.

Function switch.

Mode switch.

120 or 240 volts AC (50/60 Hz) 27 watts maximum or
11.6 VDC to 15 VDC at 0.75 amperes maximum.

12-3/4" wide x 6-3/4" high X 12" deep
(32.39 cm x 17.15 cm x 3048 cm).

9-3/4 Ibs (4.42 kg).

The Heath Company reserves the right to discontinue pro-
ducts and to change specifications at any time without incur-
ring any obligation to incorporate new features in products
previously sold.
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CIRCUIT DESCRIPTION

Refer to the Block Diagram and the Schematic while you read
this “Circuit Description.” The part numbers on the Schematic
are arranged in the following groups to help you locate specific
parts on the Schematic, circuit boards, and chassis:

1-89 Parts mounted on the chassis.

100-199  Parts mounted on the front end circuit board.
200-299  Parts mounted on the AUD/REG circuit board.
300-399 Parts mounted on the VFO circuit board.

400-499 Parts mounted on the HFO/XTAL calibrator

circuit board.

Incoming signais at the antenna are first amplified by transistor
Q101 and then mixed in transistor Q102 with a signal from the
HFO/XTAL Calibrator circuit board. The resulting 8.395 to

B.895 MHz first IF signal passes through an 8.5 MHz
bandpass filter to transistor Q103. Q103 mixes the first IF
signal with the VFO signal which produces a 3.395 MHz sec-
ond IF signal. The second IF signal passes through a crystal
filter to IF amplifier transistor Q205. The amplified [F signal is
then changed to audio frequencies by 1C204 which is a pro-
duct detector. The detected audio signal is amplified in
1C203C and, depending on the position of the Function switch,
is coupled either directly to audio amplifier [C202 or through
the active bandpass filter, IC203A and IC203B, to 1C202.
1C202 amplifies the audio enough to drive a speaker.

The following paragraphs describe the op'eration of each cir-
cuit in more detail,

FRONT END CIRCUIT BOARD

ANTENNA INPUT CIRCUIT

Signals from the antenna first pass through a 3.325 MHz trap,
a high frequency trap, and an 8.5 MHz trap before they are
coupled to the antenna funing circuits. The 3.395 MMz trap
(TC101) is a series tuned circuit that traps out the 3.395 MHz
signal on the antenna input and improves the IF rejection of the
Recsiver, The high frequency trap (L102 and C103) is a paral-
lel tuned circuit that traps out signals above 30 MHz, The 8.5
MHz trap (L103 through L105 and C105 through C107) is a
series and parallel tuned circuit combination which operatesin
a manner simiar to the, 3.395 MHz trap.

After the signal passes through the three trap circuits, it is
coupled through a tuned circuit to RF amplifier Q101. Each of
the four tuned circuits (L1106 through L1098, C109, C112, and
C1) performs two functions, First, the circuit allows only the
proper signals to pass through, as determined by the band to
which you are tuned, and second, it matches the low impe-
dance antenna circuit to the high impedance input of gate G1
of the AF amplifier. The tuned circuits are selected by the Band
switch and switching diodes D101 through D108.



e F I ATEIKTTS

Page 91

RF AMPLIFIER CIRCUIT

Signals from the antenna input circuit are coupled through
C116 to gate G1 of RF amplifier Q101, where they are
amplified. Tuned circuits (L111 through L115 and the as-
sociated capacitors) provide further signal selectivity. These
tuned circuits are selected by the Band switch and switching
diodes D114 through D118,

The gain of the RF amplifier is controlled by two methods. AGC
voltage, from the AUD/REG gircuit board, is applied to gate G2
of Q101 and a voltage from the RF Gain control is applied
through R109 to the source (S} of Q101. As the AGC voltage

goes down, the RF amplifier gain decreases. As the voltage-

from the. RF Gain contro! goes up, Q101 becomes cut off.
Q104 is used to cut off Q101 during muting when the Receiver
is used with a transmitter.

FIRST MIXER CIRCUIT

Signals from the RF amplifier are coupled through €133 to
gate G1 of first mixer transistor Q102, At the same time, a
signal from the HFO (heterodyne frequency oscillator) circuit
board is coupled through C134 to gate G2 of Q102. Q102
mixes these two signals and produces sum and difference
frequencies at its drain (D). The bandpass fiiter (L116 through
L118 and the associated capacitors) allows only the 8,395 to
8.895 MHz first IF signal to pass through to the second mixer.

SECOND MIXER CIRCUIT

The first IF signal from the bandpass filter is coupled through
C147 to gate G1 of second mixer transistor Q103. Atthe same
time, a signal from the VFO (variable frequency oscillator)
circuit board is coupled through C149 to gate G2 of Q103.
(1103 mixes these two signals and produces sum and differ-
ence frequencies at its drain (D). A tuned circuit (L119, C153,
and C154) provides a low impedance for the 3.395 MHz sec-
ond {F signal which now goes to the AUD/REG circuit board.

AUD/REG CIRCUIT BOARD

CRYSTAL FILTER CIRCUIT

The 3.395 MHz second IF signal, which comes from the front
end circuit board, is coupled through C246 to the base (B) of
Q207. This transistor maiches the impedance of the output of
the front end circuit board to the impedance of the crystal filter
clrcuit. The second IF signal from the collector (C) of Q207 is
then coupled through C248 to the 2.1 kHz crystal filter (Y201
through Y204, TC201, C254, and C256). Because the crystal
filter allows only the 3.395 MHz signa! tc pass, the sharp
selectivity provided by the filter permits excellent rejection of
unwanted adjacent signals.

IF AMPLIFIER CIRCUIT

The 3.395 MHz second IF signal, coming from the crystal filter
circult, is coupled through C239 to gate GT of IF amplifier
Q205. Power is supplied to the drain (D) of the transistor
through a tuned circuit formed by L201 and C235. AGC volt-
age is applied to gate G2 of Q205 to limit the gain during strong
signal reception.

BFO CIRCUIT

The BFO (beat frequency oscillator) is made up of two crystal
controlled oscillators which are selected by the Mode switch.
The LSB oscillator (Q208, Y205, and associated components}
and the USB/CW osclliator (Q209, Y208, and associated
components) are coupled through C243 and C244, respec-
tively, to the base (B) of Q206. Q206 is an emitter follower
stage which matches the high impedance output of the crystal
oscillators to the low impedance input of the product detector.

PRODUCT DETECTOR

The amplified 3.385 MHz second IF signal is coupled through
C231 to the signal input {pin 4) of product detector 1C204. A
signal from the BFO is coupled through C233 to the carrier
input (pin 7) of IC204. IC204 mixes the two input signals and
produces sum and difference signals at its output {pin 6). The
sum frequency is filtered out by C224 and C225. The differ-
ence frequency is an audio signal. R229 sets the gain of the
stage. '



Page 92

= s ATEICITS

AUDIO CIRCUIT

The audio signal, coming from the product detector, is coupled
through C224 and R218 to the inverting input (pin 13} of
operational amplifier IC203C. The amplified audio signal (pin
14) is coupled either through C216 to the function switch or
through R213 to the active filter stage. The active filter stage is
formed by IC203A and IC203B. These cascaded operational
amplifiers are bandpass tuned for a selected bandwidih of
audio frequencies., The bandwidth of the active filter circult is
300 Hz at a center frequency of 750 Hz. This active filter
provides sharp selectivity and permits excellent rejection of
unwanted adjacent audio signals in the CW mode. The output
of the active filter stage is coupled through C215 to the Func-
tion switch.

Function switch {SW2) selects either wide bandpass audio
signal, coming from 1C203C, or the narrow bandpass audio
signal, coming from |C203B, and passes it to the AF Gain
control (R4). The audio signal, coming from the AF Gain
control, and the sidetone input, coming from Sidetone jack J5
{when used), are then fed to the input (pin 7) of the audio
power ampiifier 1IC202. The amplified audic signal is then
coupled through €205 to the Phone jack (J3) and the SPKR
jack (J4). When headphones are connected to the Phone jack,
the speaker is automatically disconnected.

S-METER AND AGC CIRCUIT

A sample of the audio signal, coming from the product detector
(IC204), is coupled through C218 to operational amplifier
[C203D. The amplified audic signal is then coupled through
G221 to voltage doubling diodes D205 and D206, D205 and
D208 rectify the positive half of the audio signal to produce a
pulsating DC voltage.

The DC voltage is affected by a selectable-release time-
constant circult formed by €223 and either R5 or R6 on the
Mode switch. The Mode switch selects either R5 or R6 to
produce fast and slow AGC action.

The controlied DC voltage causes the source {S) of Q204, a
DC voltage detector, to vary in propartion with the amount of
voltage onits gate (G). Part of this varying voltage is sent to the
S meter to indicate the strength of the received signal. Another
part of this varying voltage is DC-coupled through resistor
R234 to the base of AGC control transistor Q203. When there
is no signal present, Q203 is turned off, allowing zener diode
ZD201 to hold the AGC voltage to about 3 volts DC, When a
signal is present, the voltage on the source of (204 goes up,
causing Q203 to turn on. The AGC voltage at its collector will
drop to .2 volts DC. The AGC voltage controls the galn of IF
amplifier Q205 and RF transistor Q101 (on the front end circuit
board). This prevents the Receiver from overloading on strong
incoming signals.

POWER SUPPLY CIRCUIT

DC voltage from the power supply mounted on the chassis is
connected to the input of regulator 1G201. G201 samples and
compares the incoming DC voltage with the output voltage
and adjusts itself as necessary to maintain a fixed DC voltage
level. R201 and R202 control the regulated output voltage.

Fuse F201 is used for protection against shott citcuits during
battery operation.

VFO CIRCUIT BOARD

A field effect transistor {Q301) is used in a Hartley oscillator
cireuitin the VFO. Part of coil L301, variable capacitor C3 {the
main tuning capacitor), and fixed temperature compensating
capacitors C301 through C307 are used in the frequency
determining circuits. The remaining part of coil L301 is used for
feedback to maintain oscillation. Zener diode ZD301 regulates
the voltage at the drain of Q301.

The output of oscillator Q301 is coupled through C308 to
source-follower transistor Q302, which acts as a buffer and

impedance matching device. Transistor Q303 is a fixed-tuned
amplifier which is foliowed by a low-pass filter {L302 through
L305 and €314 through C318) to reduce the harmonic output
of the VFO.

Transistor Q304 is used to turn off transistor Q303 during
fransmission, when the Receiver is used with a transmitter.

Control R306 Is used to adjust the S meter to zero during
no-signal conditions.
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HFO/XTAL CALIBRATOR CIRCUIT BOARD

HFO CIRCUIT

This circuit is formed by a straight-forward crystal controlled
oscillator. Switching diodes D401 through D408, D408, D409,
and D411 through D414 and Band switch SW4 determine
which crystal and its associated tuned circuit is connected to
oscillator transistor Q401. The HFO signal produced by Q401
is coupted through C409 to the base of HFO amplifier transis-
tor Q402. The amplified HFO signal is then coupled through
C416 to the front end circuit board.

A detector circuit consisting of C419, C421, R419, and D415
provides a DC voltage at TP for use during HFO alignment.

CRYSTAL CALIBRATOR CIRCUIT

Transistors Q403 and Q404 form a 100 kHz astable multivi-
‘brator that'is controlied by crystal Y407. The output of this
multivibrator circuit is a square wave that produces harmonics
at every 100 kHz on the dial. Resistor R427 and zener diode
ZD401 reduce the 12-volt supply voltage to 5 volts for the
multivibrator.

This circult cperates when the Function switch is in the Cal
position,

OTHER CIRCUITS

MUTING CIRCUIT

The purpose of this circuit is to shut down the Receiver during
transmit (when used with a transmitter) so no interfering or
strong signals are present.

When Mute jack J2 is shorted during transmit, transisor Q104,
on the front end circuit board, and Q202, on the AUD/REG
clreuit board, are turned on which turn off RF amplifier transis-
tor Q101 and IF amplifier transistor Q205 respectively.

Atthe same time, Q304 on the VFQ circuit board is turned off,
which removes the supply voltage to buffer transistor Q303.

During receive, the opposite occurs allowing the receiver cir-
cuits to operate normally.

POWER SUPPLY CIRCUIT

AC power is supplied through fuse F1 and switch SW1Ato the '
primary of transformer T1. T1 has dual primary windings to
allow operation from either 120 or 240-volt line voltages.

The voltage at the secondary is rectified by a full-wave bridge
circuit formed by diodes D1 through D4. The rectified DC
voltage is then fiitered by capacitor C2 and is then applied to
the regulator circuit on the AUD/REG circuit board.
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CIRCUIT BOARD X-RAY VIEWS

NOTE: To identify a part shown in one of these views, so you
can order a replacement, proceed in either of the following
ways:

1. A. Refer to the place where the part is installed in the
Step-by-Step instructions and note the “description”
of the part (for example: 22k}, .05 uF, or MPF105).

B. Look up this description in the appropriate parts list.

2. A. Note the identification number of the part (R-numbet,
C-number, etc.).

B. Locate the same identification number {next to the
part) on the Schematic. The “description” of the part
will also appear near the part.

C. I__ook up this description in the appropriate parts list.

VFO CIRCUIT BOARD
(Shown from component side)
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HFO/XTAL CALIBRATOR CIRCUIT BOARD
(Shown from component side)
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FRONT END CIRCUIT BOARD
(Shown from component side)
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AUD/REG CIRCUIT BOARD
(Shown from component side)
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IDENTIFICATION
CHARTS

DIODES

HEATH MAY BE CIRCUIT
PART REPLACED COMPONENT I DENTLFICATION
NUMBER WITH NUMBER
56-16 INTSI 70401
56-19 VR-9.1 70301
NOTE: HEATH PART NUMBERS
‘ ARE STAMPED ON MOST DIODES
D101, D102, D103, D104, D105
D106, D107, D108, pl09, P11l P
) D112,D213,D114, D115, D116 OR
26-24 IN458 D118, D401, D402, D403, D404 e
DAGS, D406, DAY, D409, DALl oR
p&12, D413, D414 o=
OR
56-26 IN19] D205, D206, 0207, D415 ﬁ
: OR
56-50 DO-7 . Zb201 'OR 4
=P =
56-89 GD510 D5, 0302
57-65 IN4002 A D1,D2Z, D3, D4,

s m AT I TS
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Eﬁiﬁﬁizizzzamzézrcamre
HEATH MAY BE CIRCUIT A
PART REPLACED COMPONENT BASING
NUMBER WITH NUMBER DIAGRAM
417-293 2N5770 Q401, Q402 D Cﬂ/g
_ E/
417-169 MPFIOS G208,Q209,Q301, Q302 o /@
ngzggggzé
s
417-201 X29A829 Q104, Q202 AORB G
417-234 2N3638A Q303 D Bc f8>
417-241 £L131 Q204 C D,
Gl
G2
417-801 MPSAZO Q203,0205,Q207, Q304, D
Q403
417-863 MFEL31 Q101,0102,Q103, Q205 E
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INTEGRATED CIRCUITS

HEATH MAY BE CIRCUIT
PART REPLACED COMPONENT I DENTIFICATION
NUMBER WiTH NUMBER -
14296 MC1496G 10204 //‘ l\

gt M
442-708 LM317T 1¢201
442-602 LM324N 10203
442610 TBAS20L 10202




CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you reguest re-
placements from either the factory or Heath Electronic Cen-
ters. Be certain to include the HEATH part number exactly asit
appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
furnished with this product and mait it to Heath. For telephone
orders (parts only) dial 616 982-3571. If you are unable to
locate an order form, write us a letter or card including:

¢ Heath part number.

» Model number,

* Date of purchase.

» [ocdtion purchased or invoice number

¢ Nature of the defect.

* Your payment or authorization for COD shipment of paris
not covered by warranty. :

Mall letters to:  Heath Company

Benton Harbor

M1 49022

Attn: Parts Replacement

Retain original parts until you receive replacements.
"Parts that should be returned to the factory will be listed
on your packing slip.

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convenience, "over the counter” repiacement parts
are available from the Heath Electronic Centers listed in your

catalog. Be sure to bring in the original part and purchase.

invoice when you request a warranty replacement from a
Heath Electronic Center,

TECHNICAL. CONSULTATION

Need help with your kit? — Self-Service? — Construction? —
Operation’? — Call or write for assistance. you'll find our Tech-
nical Consultants eager to help with just about any technicat
problem except “cusiomizing” for unique applications. .

The effectiveness of our consultation service depends on the
information you furnish. Be sure to tel us:

* The Model number and Series number from the blue and
white label.

* The date of purchase.

@ An exact description of the difficulty.

¢ Everything you have done in attempting to correct the prob-
lem.

Also inciude switch positions, connections o other units,
operating procedures, voltage readings, and any other infor-
mation you think might be helpful.

Piease do not send parts for testing, unless this is specifi-
cally requested by our Consultants.

Hints: Telephone traffic is lightest at midweek — please be
sure your Manual and notes are on hand when you call,

Heathkit Electronic Center facilities are also available for tele-
phone or "walk-in" personal assistance.

REPAIR SERVICE

Service facilities are available, i they are needed, to repair
your completed kit (Kits that have been modified, soldered
with paste flux or acid core solder, cannot be accepted for
repair.)

If it is convenient, personalty deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, sup-
ply a copy of the invoice or sales slip.

If you prefer to ship your kit to the factory, attach a letter

" containing the following information directly to the unit:

® Your name and address.

e Date of purchase and invoice number.

» Copies of all correspondence relevant to the service of the
kit. :

* A brief description of the difficulty.

e Authorization to return your kit COD for the service and
shipping charges. (This wili reduce the possibility of delay.)

Check the equipment to see that all screws and parts are
secured. (Do not include any wooden cabinets or color televi-
sion picture tubes, as these are easily damaged in shipment.
Do notinclude the kit Manual.) Place the equiprnent in a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on all sides. Use addi-
tional packing material where there are protrusions (control
sticks, large knobs, ete.). If the unit weighs over 15 Ibs., place
this carton in another one with 3/4™ of packing material bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two sides, Re-
member, the carrier will not accept liability for shipping dam-
age if the unit is insufficiently packed. Ship by prepaid express,
United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 48022



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

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

DO NOT WRITE iN THIS SPACE

PO NOT WRITE IN THIS SPACE

INSTRUCTIONS

¢ Please print all information reguested.

® Besure you list the correct HEATH part number exactly 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¢
minimurn, $3.50 maximum) for insurance, shipping and
handling. Michigan residents add 4% tax.

Total enclosed §

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

this form. CoD O

INSTRUCTIONS

® Please print all information requested.

* Besure you listthe correct HEATH part number exactly 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 maximumy) for insurance, shipping and
handling. Michigan residents add 4% tax.

Total enclosed §

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

this form. cob O

NAME

ADDRESS

CITY

STATE ZIP

NAME

ADDRESS

cITy

STATE ZIP

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

Model # Invoice # Modei # Invoice #
Date Lacation Date Location
Purchased Purchased Purchased Purchased
LIST HEATH . aTy 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 48022

ATTN: PARTS REPLACEMENT

SEND TO:

Phone (Replacement parts only): 616 982-3571

HEATH COMPANY

BENTON HARBOR

MICHIGAN 49022

ATTN: PARTS REPLACEMENT

SEND TO:

Phone (Replacement parts only); 616 982-3571

THIS FORM IS FOR U.S. CUSTOMERS ONLY
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR
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LITHO IN U.S.A:





