MODIFICATION KIT

FOR THE

HEATHKIT'

SB-104 SINGLE SIDEBAND TRANSCEIVER

MODEL SBM-104-2

The purpose of the Modification Kit is to update your
SB-104 Transceiver to reflect all the latest Heathkit
engineering improvements. When the changes are
completed, vour Transceiver will be identical to the
Heathkit SB-104A Transceiver.

PARTS LIST

Check each part against the following list. Any part
that is packed in an individual envelope with the part
number on it should be placed back in the envelope
after you identify it until it is called for in a step. The
key numbers correspond to the numbers on the Parts
Pictorial.

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

1/4-Watt

NOTE: The following resistors have a tolerance of 10% unless
they are listed otherwise. 10% is indicated by a fourth color
band of silver. 5% is indicated by a fourth color band of gold.

Al 1-1-12 4 100 Q (brown-black-brown) R343. R345,
R619, R621
Al 1-61-12 1 180 (1, 5 ° (brown-gray- R13
brown)
A1l 1-23-12 1 390 (1 (orange-white-brown) R314
A1 1-2-12 1 1000 2 (brown-black-red) RE84
A1 1-74-12 1 3300 {2 (orange-orange-red) R321
Al 1-26-12 3 5600 (2 (green-blue-red) R612, R677.
R679
A1l 1-78-12°. 1 6800 2, 5% (blue-gray-red) R322
Al 1-14-12 1 12 k{2 (brown-red-orange) R329
A1 1-45-12 1 22 k) (red-red-orange) R625

To order a replacement part, always include the
PART NUMBER. Use a Parts Order Form, or, if one is
not available, refer to “‘Replacement Parts” inside the
rear cover of your Transceiver Manual. For prices,
refer to the separate “Heath Parts Price List.”

NOTE: The circuit component numbers refer to the
component numbers in the SB-104A Manual and
Schematic.

HEATH COMPANY

BENTON HARBOR, MICHIGAN 439022

595-2016-01
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION
No. Part No. Comp. No. | No. Part No.
1/2-Watt Mica (cont’d.)
B1 20-106 1 390 pF
A2 1-49 1 22 Q (red-red-black) R22 B1 20-116 1 400 pF
A2 1-1 2 47 Q (yellow-violet-black) R23, R1237 B1 20-128 2 470 pF
A2 1-3 2 100 1 (brown-black-brown) R1253
R1254 B1  20-171 1 820 pF
A2 1-111 2 150 Q (brown-green-brown) R21, R1206 B1 20-172 2 1000 pF
A2 1-6 1 470 ( (yellow-violet-brown) R1203 .
A2 1-96 1 750 1, 5% (violet-green- R254 Ay
Brawn) Ceramic
A2 1410 1 1200 O (brown-red-red) R1201
A2 1-14 1 3300 (1 (orange-orange-red) R1231 B2  21-169 | 6pF
A2 1-21 2 15 k{} (brown-green-ocrange) R407, R507 B2 21-111 1 15pF
A2 1-22 2 22 k{} (red-red-orange) R1251, 82 21-60 1 18 pF
Pl B2 217 1 33 pF
A2 1-24 1 33 k(l (orange-orange- R209 B2 21-167 1 39 pF
Grange} B2  21-190 1 50pF
A2 1-26 1 100 kQ (brown-black-yellow) R568 B2  21.21 1 200 pF
A2 1-126 2 180 k) (brown-gray-yellow) R566, R567 B2  21.56 1 470 pF
A2 1-31 1 330 kQ (orange-orange- R564 B2 21-140 3 001 uF
yellow)
A2 1-36 1 1.5 M2 (brown-green-green) R207 B2  21-176 % 0 E

Other Resistors

A3 2-49-11
A3 2-68-11
A4 1-12-1
A4 14141
A4 3-142
A4 3-1-2
A5 1132
A6 10-398
CAPACITORS
Mica

B1  20-118
B1  20-97
Bl 20-109
Bl 20-119
B1  20-162
B1  20-104
B1  20-189
B1  20-103
B1  20-120
B1  20-131

- ok et

Pt = o D) = N =

6110 2, 1%, 1/8-watt
1210 Q, 1%, 1/8-watt
15 (), 1-watt (brown-
green-black)

470 0, 1-watt (yellow-
violet-brown)

.15 2, 5%, 2-watt (brown-
green-silver-gold)

.82 1, 5%, 2-watt (gray-
red-silver-gold)

220 (), 2-watt (red-red
brown)

2000 1} control

15 pF

50 pF
62 pF
90 pF
105 pF
130 pF
140 pF
150 pF
220 pF
360 pF

R328
R332
R11

R904
R5, R594,
R956
R532
RS03

R1232

C334, C337,

C358, C361
C332
C342, Ce45
C831
C802, C804
Ccso1
C348
c81
C336

Ca66, C967,

C968, C969

ESf s aTmxiT

CIRCUIT

Comp. No.

C369
C1233
C1229,
c1231
C543
C1253,
C1254

c1202
C1216
C4a14
Ca41
C373
C1230
C1251
c1227
C13, C15
€909

C5, C17,
C18, c22,
€553, C1252,
C1255




Page 3

=g I EATHICITS
KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. | No. Part No. Comp. No.
Other Capacitors MISCELLANEOUS
85-1930-1 1 VFOffilter circuit board
B3  27-47 9 .1 uF Mylar* C16, C19, 181-2203 -1 Assembled receiver front
L C21, C23, end circuit board (G)
— C208,C222, | E1  205-1265 1  ALCffilter board shield

C309. C319, E2  205-1432-2 1 Panel trim strip

C906 E3  258-95 1 Spring clip
B4 25-149 1 5 uF vertical electrolytic C14 343-15 6" Shielded cable
BS 25-212 1 22 wF tantalum ce622 344-52 8" Red wire
B5  25-223 1 47 uF tantalum ca27 344-58 4" Gray wire
B6  25-54 1 10 wF electolytic C1 344-96 1 Blue stranded wire
B6  25-157 1 500 uF electrolytic ci12 E4  350-12 1 Cement (tube)
B6  25-219 1 1000 uF electrolytic Cé6 E5 391-34 1 Blue and white label
B7  31-71 1 3.5-18 pF trimmer C333 E6  431-49 1 11-lug terminal strip
B7 31-63 1 15-60 pF trimmer C349 E7 47510 3 Small ferrite bead

EB  475-12 4  Large ferrite bead
COIL—INDUCTORS— CHOKE 490-185 6  Soder Wick**
595-1992 1 SB-104A Assembly Manual
C1  40-1713 2 .82 uH peaking coil L814, LB15 595-1994 1 SB-104A Operation Manual
C2  40-1865 t .44 uH (white and green L803 SBM-104-2 Modification
dots) toroid Manual (see Page 1 for

C2  40-1869 2 1.31 uH (green dot) toroid L1251, Part Number.)

L1253
C2  40-1872 t 2.3 uH (green dot) toroid L1252 Solder
C2  40-1877 + 13.25 pH (white and yeliow L321 “*Registered Trademark - Solder Removal Co.

dots) toroid

C3 45-82 ~+ 350 uH choke RFC1201
DIODES — TRANSISTORS
D1 56-24 1 1N458 diode D1201 @ :
D1 56-26 2 1N191 dicde Ds5. D6
D1 56-56 2  1N4149 diode D1204
D1 56-89 1 GD510 dicde D7 \\\
D1 56-97 1 1N3017 zener ZD1201
D2  417-134 1 MPS6520 transistor Q210
D2  417-244 2 2N5089 transistor Q302, Q303
D2  417-293 1 2N5770 transistor Q1251
D3 417-274 1 40675 transistor Q501
“DuPont Registered Trademark @

-+
S

Y —

D

NOTE: HEATH PART NUMBERS
ARE STAMPED ON MOST DIODES. D)
OR |7 mooEL SERIES NO

G " ‘
- S— -
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MODIFICATION PROCEDURE

This modification kit contains all of the current mod-
ifications for yvour SB-104 transceiver.

Tomake a modification, check each componentin the
following step-by-step assembly with the component
installed in vour kit. If the component in your kit is
different from the one in this Manual, remove it from
vour kit and install the new one at the location shown.
If the component shown in the Manual is the same as
the one installed in your kit, disregard it and proceed
to the next step. Be careful when you remove a com-
ponent from a circuit board, or damage to the circuit
foil will occur.

When you make a chassis connection, the indicated
number of wires at the connection are shown in the
solder instructions. For example, when you connect a

wire to a solder lug where two wires are already
connected, the solder instructions will read (S-3). It
may be necessary to remove any excess solder from a
connection to make room for the new wire or compo-
nent lead. Make sure you apply enough heat to the
connection so that solder flows to each wire or com-
ponent lead.

Do not make any connections, or install any compo-
nents or circuit boards, until you are instructed to do
so in a step.

When assembly or disassembly is required in a step,
refer to your SB-104A Assembly Manual for the
proper procedure,
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Perform the following steps to re-
move the VFO from your unit:

1. Remove the main tuning
knob.

2. Remove the front jackson
drive from the VFO

3. Remove the four 6-32 x 3/8"
hex-head screws which hold
the VIFO to the chassis. Set the
hardware aside.

4. Remove the +-pin female con-

nector housing from the VFO.

Remove the VFO from the

chassis.

o

Refer to vour SB-104A Assem-
bly Manual, Pages 1-29 and
1-30. and disassemble the VFO.
Separate both circuit boards
from each other. Do not discon-
nectthe wires going to the plug,

Position the oscillator circuit
board as shown.

NOTE: When vou install the follow-
ing diode. be sure to position the
banded end as shown on the circuit
board. Refer to Detail 1-1A.

{ } ZD1201: VR7.5 zener diode
(#56-97). Install the banded end
of the diode in circuit board
hole E if a transistor was previ-
ously installed.

NOTE: When vou install ceramic
capacitors, do not push the insulated
portion of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

T

4

| .
kl.‘ JLATION
L

ik

I

C1216: 15 pF ceramic,

() C1202: 6 pF [N470) ceramic.

VFO OSCILLATOR CIRCUIT BOARD

IMPORTANT: THE BANDED END OF DIODES CAN
BE MARXED IN A NUMBER OF WAYS,

; y 4 4 4
7, 74

7 V3

BANDED END
Detail 1-1A

{ ) C1203: 50 pF ceramic.

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

PICTORIAL 1-1

(CONTINUE O IS

NOTE: If you alreadv have a 150 2
resistor installed at R1206. leave it
installed regardless of the tolerance
band and disregard the following
step.

{ ) R1206: 150 ) (brown-green-
brown).

RFC1202: 350 uH choke (#45-
82). Bend the leads toward the
slot in the choke body to avoid
placing any strain on the leads
of the choke winding. Then in-
stall the choke as shown.

(@Q ol

NOTE: Always install 1/2-watt resis-
tors unless you are instructed other-
wise.

[ ) R1201: 1200 Q) (brown-red-red)

NOTE: When vou install a diode. al-
ways match the band on the diode
with the band mark on the circuit
board.

{ ) D1201: 1IN458 diode (#56-24).

[} R1203: 470 Q [yellow-violet-
brown).

Wrap the leads of a 1N4149
diode (#56-36] around both
leads of the 1 MQ [brown-
black-green) resistor as shown.
Solder the leads together at the
indicated locations. Make sure
vou position the banded end of
the diode as shown,

() R1203, D1204: 1 MQ/1N4149
resistor-diode assembly.

[ ) Solder the leads to the foil and
cut off the excess lead lengths.
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VFO BUFFER CIRCUIT BOARD

[ ) Position the VFO BUFFER cir-
cuit board as shown.

() R1231: 3300 O (orange-orange-
red).

NOTE: When you install ceramic
capacitors, do not push the insulated
portion of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION

]

[} C1227: 470 pF ceramic.

() R1232: 2000 Q contral.

[ ) R1237: 47 (1 (yvellow-violet-
black).

() C1229: 470 pF mica.

{ ) C1231: 470 pF mica.

{ ) C1233: 400 pF mica.

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

PICTORIAL 1-2

O%Vz_:/“l (INCHES) 2 3 4 5 6
u:lafslﬂfsl:favllllft.Ir.l:Fln|.I.I11!|I.l.l;l..!lnl-'l.Illlll.I,J;_l.ial

[rrirerrery T
QO B 1 (emy 2 3 4 L] L] 7 8 ] 10 n 12 13 14 L] 18 17
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o0 4T meiny cemenr_\ | £128

PICTORIAL 1-3

Refer to Pictorial 1-3 for the following steps.

() Remove the two wire sockets from the foil side
of the oscillator circuit board (#85-1205). Clean
the solder from both of these holes.

() Removethe5/16" bare wires from the foil side of
the buffer circuit board (#85-1206). Clean the
solder from both of these holes.

( ) Position the oscillator and buffer circuit boards
as shown.

NOTE: In the following step. you will prepare a wire.
To prepare a wire, cut it to the indicated length and
remove 1/4” of insulation from each end.

()

Prepare a 5" red wire.

[ ) Connect one end of the 5” red wire to the oscil-
lator circuit board hole +11. Solder the wire to
the foil.

( ) Connect the other end of the 5" red wire to the
buffer circuit board hole E. Solder the wire to
the foil.

( ) Refer to Detail 1-3A and press the top edges of
ceramic capacitors C1202, C1203, C1204, and
C1216 together.

( ) Remove the cap from the tube of cement
(#350-12) and, using a suitable small pointed
tool, punch a hole in the end of the tube nozzle.
CAUTION: This cement is very soft and sticky:
handle it with care.

60

() Squeeze a sufficient amount of cement on the
top edges of the two groups of disc capacitors to
cement the capacitors together. Take care not to
move these capacitors during the following
steps as it will require several hours for the
cement to set.

Detail 1-3A

() Refer to your SB-104A Assembly Manual, Page
1-29, and reassemble the VFO. Do not install the

VFO shield at this time.

Refer to Pictorial 1-4 for the following steps.

( ) Cuta3/4" red wire and remove all of the insula-
tion.

() Install the 3/4” bare wire between the INPUT
hole on the buffer circuit board and the OUT-
PUT hole on the oscillator circuit board. Solder
both of these connections to the foil and remove
the excess wire lengths from the component
side of the circuit boards. Route the 5" red wire
as shown.

Refer to your SB-104 A Assembly Manual. Page
1-30, and install the VFO shield as shown.

Refer to your SB-104A Assembly Manual and
reinstall the VFO in your unit.

()

()

This completes the “VFO Oscillator Circuit Board”
modifications. Proceed to the "“Transmitter Au-
dio/Reg Circuit Board.”

5" RED WIRE

PICTORIAL 1-4

3/4" BARE
FOIL WIRE
SIDE INPUT /(1\

-

OUTPUT \U
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TRANSMITTER AUDIO /REG CIRCUIT BOARD

[ ) Remove the transmitter an-
diofreg circuit board (B] from
the unit and position it as
shawn. Then perform the fol-
lowing steps.

{ ) R254: 750 1, 5% (violel-green-
brown-gold).

NOTE: When vou install the follow-
ing tantalum electrolytic capacitor,
be sure to position the plus (+)
marked or dot () marked lead in the
plus (+) marked hole.

POSITIVE
MARKING 1+

C227: 47 uF lantatum.

C222: .1 uF Mylar.

C208: .1 uF Mylar.

R29: 33 kf} (orange-orange-
orange).

R207: 1.5 M (brown-green-
aresn).

J210: MPS632 transistor
|#417-134). fLit

FLAT

|1 Solder the leads to the foil and
cul off the excess lead lengths.

{1 Reinstall the circuit board in the
unil.

PICTORIAL 2-1
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)} Remove the transmitter IF cir-
cuit board {C) from the unit and
position it as shown. Then per-
form the following steps.

Form the leads of a 390 O, 1/4-
watt (orange-white-brown) re-
sistor as shown. Then cut each
lead of a 39 pF capacitor to 1/2"
and wrap the capacitor leads
around theresistor leads. Solder
the leads together as shown.

%’TL']-;V\‘-I_ —_

B ={r\SJL :-{'«/'_—

R314, C373: 390 /39 pF
resistor-capacitor assembly.

R332: 1210 2, 1%, 1/8-watt,

-

Q303: 2N5089 transistor

(#417-244). ﬂ'_jLTFLM

T

FLAT

TRANSMITTER IF CIRCUIT BOARD

R328: 6110 0, 1%, 1/8-watt.

{ ) R329: 12 k. 1/4-watt (brown-
red-orange).
() C322: Remove and discard.

C369: 390 pF mica.

R321: 3300 () (orange-orange-
red).

R322: 6800 0, 5%. 1/4-watt
[blue-gray-red).

Q302: 2N5089 transistor
[#417-244).

| S/ )

C361: 15 pF mica.

C358: 15 pF mica.

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

PICTORIAL 3-1




Page 10

HEHEATIIXIT®

START @ |

() C319: .1 uF Mylar

{ ) C€332: 50 pF mica.

[ ) C309: .1 uF Mylar

() C334: 15 pF mica.

() C336: 220 pl' mica

() C337: 15 pF mica.

() €342: 62 pF mica,

NOTE: Mount the following twa re-
sistors as shown.

([

() R343: 100 N, 1/4-watt (brown-
black-brown).

|

() R345: 100 0, 1/4-watt (brown-
black-brown).

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

PICTORIAL 3-2
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> SPRING
TOP EDGE w
OF

"C" BOARD }

Refer to Pictorial 3-3 for the following step.

() Solder the spring clip to the shield in the area
shown. (This clip will ground the shield di-
rectly to the compartment shield when the cir-
cuit board is installed.)

PICTORIAL 3-3
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START & B

Refer to Pictorial 3-4A for tha follow-
ing steps.

() Remove and discard coil 1321,
the 470 pF mica capacitor, and
the 6 pF ceramic capacitor.

{ ) Cut off the indicatenl lugs from
the 15-60 pF trimmer capacitor.

Ol

I\Emiese tues

() Cuta 1/2" length of brown wire
and removeall of the insulation.

{ ) Solder one end of the 1/2” bare
wire at the indicated location on
the 15-60 pF trimmer capacitor.

Y

ERN
o
N

;ﬁ“

/2"

SOLDER BARE WIRE

Refer to Pictorial 348 for the follow-
ing steps.

() L321:13.2 uH toroid coil (#40-
1877) at 470. Turn the coil as
shown.

() C348: 140 pF mica.

() C349: Install the prepared
trimmer capacitor. Carefully
form the 1/2" bare wire as
shown. Position the trimmer as

shown.

S CREN
c348 SRR

CIRCUIT BOARD

{ ) €323: Install the 3.5-18 pF
Irimmer capacitor.

S —————

[—
. DN
s T

...-«D i EJ

[ [

PICTORIAL 3-4A

_ 5 ]QE ﬂY‘] ﬂ)

M

UU i bBB‘*@UO

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

PICTORIAL 3-4B
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[} Paosition the circuit board with
the fuil side up as shown.

Usea penknife orasingle-edeed
razor hlade and cut the circuit
board foil at the indicated loca-
tion. Cut the foil below the indi-
cated hole.

Reinstall the circuit hoard in
your unit.

FinisH]

PICTORIAL 3-5
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HFO/PREMIXER CIRCUIT BOARD

( ) Position the HFQ/PREMIXER
circuit board (D) as shown. Per-
form the following steps.

NOTE: When you install disc
capacitors, do not push the insulated
portions of the leads into the circuit
board holes. This could make it dif-
ficult to solder the leads to the foil.

INSULATION . INSULATION

T | 2| T

{ ) C4a41: 33 pF ceramic.

PICTORIAL 4-1

( ) C414: 18 pF ceramic.

{ ) R407: 15 kO (brown-green-
orange).

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

[ ) Reinstall the *D" circuit board
in the unit.
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CARRIER GENERATOR/XTAL FILTER CIRCUIT BOARD

() Remove the carrier generator
circuit board (E) from the unit
and position it as shown,

() R613: 3900 2 (orange-white-
red). Remove and discard.

() R612: 53600 Q [green-blue-red).

=

by
!

{ ) R619: 100 Q. 1/4-watt (brown-
black-brown).

() R621: 100 Q, 1/4-watt (brown-
black-brown).

[ ) R625: 22 k2, 1/4-watt (red-red-
orange).

NOTE: When you install the follow-
ing tantalum electrolytic capacitor,
be sure to position the plus (+)
marked or dot {#) marked lead in the
plus [+) marked hole.

POSITIVE
JARKING (¢

/N

( ) C622: 22 uF tantalum.

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

/

NOTE: If you have installed the op-
tional CW filter on vour circuit
board. proceed to Pictorial 5-2
Otherwise, install the circuit board
in your unit.

it

10000
=

1 g b ™ :]—)’_*
oD 00
=

L]
L]
[ 1
C_ ]

EOM Ql

osc:;ﬁ;

™\

(] lﬁ-[j

VA 5
TS AT

L*:Jl, | _/‘
= = GU'“ o
b 55 = = i
e S

’D@‘:]'

0C YUBOBD

PICTORIAL 5-1

:}-
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NOTE: If you have the optional CW
filter installed, perform the follow-
ing steps.

{ ) R879: 5600 Q {green-blue-red).

() R677: 5600  (green-blue-red).

{ ) R684: 1000 ) (brown-black-
red).

{ ) Install the circuit board in your
unit.

FINISHE

PICTORIAL 5-2



SHORTING
SPRING

RECEIVER IF/AUDIO CIRCUIT BOARD

[ ) Remove the receiver [F/audio
circuit board (F) from the unit
and position it as shown.

Q501: 40673 transistor (#417-
274). First line up the tab with
the tab outline on the circuit
board. Insert the transistor leads
(see Detail 6-1A) into the correct
holes on the circuit board. Sol-
der each lead to the foil and cut
off the excess lead lengths. Then
remove the shorting wire from
the transistor leads.

Form the leads of a 15 k{1
(brown-green-orange) resistor
as shown. Then cut each lead of
a .01 uF ceramic capacitor to
1/2" and wrap the capacitor
leads around the resistor leads.
Solder the leads together as
shown. cuT

- =ﬂ‘.—_//’,| SRON\= =
soLDER!

{ ) R507, C353: 15 k0/.01 uF
resistor-capacitor assembly.

C543: 820 pF mica.

R566: 180 k01 (brown-gray-
vellow).

R564: 330 k) (orange-orange-
yellow).

R567: 180 k1 (brown-gray-
yellow).

R568: 100 k! (brown-black-
yellow).

R569: 330 k2 (orange-orange-
yellow). Remove and discard.

R532: .82 ), 5%. 2-watt (gray-
red-silver-gold).

NN

Solder the leads to the foil and

cut off the excess lead lengths. : =~ o2

( Reinstall the circuit board in the

unit,




—_— =

POWER AMPLIFIER CIRCUIT BOARD

( ) Position the circuit board as shown.

NOTE: Depending on which PA circuit board is in
your unit, you will have either wires and ferrite beads
or .51 {2 resistors installed at holes A and B.

1-1/an { ) Remove each wire and ferrite bead, or both .51

1 (green-brown-gold-gold) resistors, from the
circuit board at holes A and B. Discard the wires

Detail 7-1A , :
and ferrite beads, or resistors.
( ) RefertoDetail 7-1A and prepare two .15 , &7,
N 2-watt (brown-green-silver-gold) resistors as
Refer to Pictorial 7-1 for the following steps. shown.
{ ) Remove the power amplifier circuit board from ( ) Install one prepared resistor on the circuit

your unit and remove the heat sink. Set the heat
sink aside. Be careful not to get any of the ther-
mal compound on your clothing, since it is dif-

board at hole A and the other prepared resistor
at hole B. Solder each resistor at the indicated
locations and cut off the excess lead lengths

ficult to remove. from the foil side of the circuit board.

"H" CIRCUIT
BOARD

RESISTORS

PICTORIAL 7-1
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@ o o %ﬁ‘
. 360 l-

N A &> ‘ﬂ —
7O ..

2 O 72 O 316" 316
£ E
0954 Q953 0952 Q951 )
DECREASE BY Detail 8-1A

ONE TURN .

ﬁO Of;"‘:“-“—:

| s | AASS
UNSOLDER . UNSOLDER
WIRE WIRE
END\ d " il ~ END
PICTORIAL 8-1
Refer to Pictorial 8-1 for the following steps. ( ) Unsolder the wire at hole AB and repeat the

three previous steps.
() Turn the power amplifier circuit board over
(foil side up) and unsolder the wire at hole AA. ( ) Refer toDetail 8-1A and prepare the leads of the
four 360 pF mica capacitors as shown.
( ) Decrease the turns of wire, through the two

brass tubes, by one turn (five to four). () Cosee, C967, C968, C969: Solder the leads of

each prepared 360 pF mica capacitor from the

() Route the wire back to hole AA and cut off the collector (C) to the emitter (E) of transistors

excess wire length at that point. Discard the Q951, Q952, Q953, and Q954. Keep these
excess wire. capacitors tight against the circuit board.

( ) Prepare the free end of the wire and apply a ( ) Reinstall the heat sink on the circuit board.
small amount of solder to the wire strands to
hold them together. Solder the wire to hole AA. ( ) Install the circuit board in your unit.

[o] Ya Y LA 1 (INCHES) 2 3 4 5 8 7
| e, 30 5"1"181 - I 1 r— '| 1 ]
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DRIVER CIRCUIT BOARD

| START® |

f

| Remave the driver cireuit board
i) from your unit.

Remove the heat sink from the
circuit board.

R904: 470 {1, 1-watt fye”uw-
violet-brown).

C909: .001 ul" ceramic,

R903: If vour driver transistors
are type TRW6G 19, install a 220
2, 2-watt {red-red-brown| resis-
tor at R903. {f the transistors are
tvpe CTC, disregard this step.
Youshould havea 140 {2, 5-watt
resistor installed at R903.

C306: .1 uF Mylar.

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

Position the circuit board with
the foil side facing up and
scrape the solder resist from
around the three mounting
holes. Apply a small amount of
solder to the bare foil.

al

Reinstall the heat sink on the
circuit board.

Reinswall the circuit board in the
unit,

PICTORIAL 8-1
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ALC/OUTPUT CIRCUIT BOARD

START & I

[

| Remove the ALC/output circuit
board (K) from vour unit and
position it as shown.

Cut the wire from the top wafer
switch SW1C between lugs 12
and 14.

Cut a 3/8” length of gray wire
and remove the insulation.

Refer to Detail 10-1A and solder
the 3/8” bare wire between wafer
SWI1C lug 14 (S-1} and wafer
SWI1D lug 14 (S-1).

3/8"
BARE WIRE

(C802: 105 pF mica.

€801: 130 pF mica.

L814: .A2 uH peaking coil
[#40-1713). NOTE: Your unit
may already have this compo-
nent installed. If not. install it in
the holes provided below S1.

AW

L.803: Remove coil LBO3 and
save it.

L803: 44 pH (#40-1865) coil.

C804: 103 pI mica.

C811: 150 pF mica.

NANN

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

LB04: Remove and discard coil
L&04, install the coil which vou
removed from L803 at LE04.

PICTORIAL 10-1
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NOTE: SCRAPE THE SOLDER
RESIST FROM THE FOIL
IN THIS AREA.

CUT FOIL

1/2" BARE
JUMPER WIRE

PICTORIAL 10-2

Refer to Pictorial 10-2 for, the following steps.

(

)

Position the circuit board as shown.

Use a sharp knife or single-edged razor blade
and cut the foil at the two indicated locations.

Solder a 1/2” bare jumper wire between the two
foils as shown.

Cut the leads of the 90 pF mica capacitor to 1/4".

C831: Solder the prepared 90 pF mica capacitor
across coil L814 from the foil side of the circuit
board as shown. Position the capacitor body
tight against the circuit board.

(

)

Cut the leads of the .82 uH coil to 1/4”. Form an
“L" in one of the coil leads.

L815: Solder the prepared coil L815 to the foil
side of the circuit board as shown. Solder the
curved coil lead to the ground foil. Keep the
lead close to the inside edge of the foil so that it
does not interfere with the chassis during in-
stallation. Position the coil body tight against
the circuit board.

Reinstall the circuit board in the unit.
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VFO/FILTER CIRCUIT BOARD

Position the VFO/filter circuit board
(#85-1930-1) as shown and complete
the following steps.

NOTE: To prepare a length of wire,
cut it to the indicated length and re-
move 1/4” of insulation from each
end.

( ) Prepare a 1-3/4" gray wire. Re-
move an extra 1/4" of insulation
from either end of the wire.
Then insert the 1/4” stripped
end in hole D and solder the
wire to the foil. The free end of
this wire will be connected la-
ter.

1/2'"" STRIPPED END

1-3/4"
GRY

[ ) L1253: Toroid coil (#40-1869).

/1
v

C1254: 1000 pF mica.

L1252: Toroid coil [#40-1872).

C1253: 1000 pF mica.

L

L1251: Toroid coil {#40-1869).

R1254:
brown).

100 Q) (brown-black-

R1252: 22 kQ (red-red-orange).

C1251: 200 pF ceramic.

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

Squeeze a little cement into the
centers of the three toroid coils
to affix them to the circuit
board.

o]

| 18

(INCHES)

“u ¥ % 1

PICTORIAL 11-1

)

[

CONTINUE O

() C1255: .01 pF ceramic.

{ ) Prepare a 1-3/4" red wire. Then
insert one end of this wire in
hole C and solder the wire tothe
foil. The free end of this wire
will be connected later.

R1253:
brown).

100 {} (brown-black-

C1252: .01 pF ceramic.

R1251: 22 k{} (red-red-orange).

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

Q1251: 2N5770 transistor
(#417-293). First line up the flat
on the transistor with the out-
line of the flat on the circuit
board. Then insert the transistor
leads into their corresponding
holes indicated by E, B, and C.
Solder the leads to the foil and
cut off the excess lead lengths.

FLAT

BEoaT

,_,

Prepare a 6" shielded cable. Re-
move 3/4" of outer insulation
and 1/4” of inner insulation
from both ends of the cable.

_..

Connect the inner lead of the 6"
shielded cableto hole A and the
shield lead to hole B. Solder
both leads to the foil and cut off
the excess lead lengths. The free
end will be connected later.

Proceed to “Installation of the New
VFO/Filter Circuit Board.”

[Ty
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INSTALLATION OF THE NEW VFO/FILTER CIRCUIT BOARDS

Refer to Pictorial 12-1 for the following steps.
( ) Position the chassis as shown.

( ) Cut the six gray wires on the VFO/filter circuit
board at holes C, D, E, F, G, and H.

( ) Removeand discard the six gray wires at termi-
nal pins C7, D4, D7, D8, D9, and D10.

(

(

)

)

Remove the two #6 x 5/8” hex-head sheet metal
screws and the two 1/8" spacers from the circuit
board at AK and AM. Set the hardware aside
temporarily.

Unsolder the shielded cable wires from termi-
nal pins G3 and G4.

Discard the old VFO/filter circuit board.



Page 25

, O
OO (TR

m%&m

RE AOVE AND
DISCARD THESE

WIRES 7 8 9 10
\\-r\\a\\-r Ay OHEW; Fgﬁr JJJ@]
77 .——L

PICTORIAL 12-1



Page 26

g i=ATHIKITS

5

%)

WA Ao —
B e R RS S SN i R 0 S

- D
) —~ e
(:i) Mx bh §
{ +
L)

m%ﬁzmn

BEAD

(D

S

X
() B O A==

%)
< 1-3/4" RED

FERRITE

S

U722t Qrrererrddl TRaaa

PICTORIAL 13-1




=g I EATHICITS

Page 27

VFO/FILTER
CIRCUIT BOARD
#85-1930-1

Detail 13-1A

Refer to Pictorial 13-1 for the following steps.

(

)

Refer to Detail 13-1A and install the new circuit
board on the chassis. Use the two hex-head
sheet metal screws and the two 1/8" spacers that
you previously removed at AK and AM.

Connect the free end of the 1-3/4” red wire com-
ing from circuit board hole C to terminal pin D1
(S-3).

Install a small ferrite bead on the free end of the
1-3/4" gray wire coming from circuit board hole
D. Connect the wire with the ferrite bead to
terminal pin D4 (S-1).

(

)

46 x5/8'
@ HEX HEAD
SHEET METAL
SCREW

e

Disconnect the shield wire on shielded cable
#3 at terminal pin G3 and install a small ferrite
bead on the shield. Reconnect the shield to ter-
minal pin G3 [NS). NOTE: It may be necessary
to remove an extra 1/4” of outer insulation from
the shielded cable to make the shield longer.

Connect the inner lead of the shielded cable
coming from the VFO/filter circuit board to
terminal pin G4 (S-3). Then install a ferrite bead
on the shield lead and connect the lead to ter-
minal pin G3 (S-4). Dress shielded cable #3 as
shown.

This completes the “Installation of the New VFQ/Fil-
ter Circuit Board.” Proceed to “Chassis Changes.”
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CHASSIS CHANGES

Refer to Pictorial 14-1 for the following steps.

(
(

)
)

)

Position the chassis as shown.

Remove and discard the .33 Q resistor con-
nected between transistor Q1 and lug E and
terminal pin B4. Remove the sleeving from the
resistor leads and save it for the next step.

Place the 3/4" length of sleeving over one lead of
a.15 (), 2-watt (brown-green-gold-gold) resistar
and the 1" length of sleeving over the other lead.

R5: Connect the lead of the .15  resistor with
the 3/4” length of sleeving to transistor Q1 lug E
(S-1). Connect the other lead to terminal pin B4
(S-3).

Connect the positive (+) lead of a 1000 uF elec-
trolytic capacitor to transistor Q2 lug B (S-2).
Connect the other lead to phone jack ]2 lug 1
(S-3).

C14: Connect the positive {(+) lead of a 5 uF
vertical electrolytic capacitor to terminal strip
BE lug 3 (5-4). Connect the other lead to lug 4
(S-1).

If your unit has a.1 uF ceramic capacitor instal-
led between terminal pins C2 and C4, remove it.

C16: Connect a .1 uF Mylar capacitor between
terminal pins C2 (S-3) and C4 (S-2).

C17: Connect a .01 uF ceramic capacitor be-
tween terminal pin C5 (S-2) and solder lug AH
(NS).

C4: Connect a .1 uF Mylar capacitor between
terminal pin C6 (S-2) and solder lug AH (5-4).
Do not allow the lead of this capacitor, that is
connected to terminal pin C6, to touch the leads
of the .01 uF ceramic capacitor.

(

C1: Connect the positive (+) lead of a 10 uF
electrolytic capacitor to terminal pin C7 (S-2).
Connect the other lead to solder lug AH (S-5).

R22: Connect a 22 () (red-red-black) resistor be-
tween terminal pin D4 (S-2) and solder lug AL
(S-3).

C19: Connect a .1 uF Mylar capacitor between
terminal pin D15 (S-3) and solder lug AN (S-2).

C18: Connect a .01 uF ceramic capacitor be-
tween terminal pin F8 (S-2) and the indicated
solder lug at AP (S-2).

C13: Connect a .001 uF ceramic capacitor be-
tween terminal pins F13 (S-3) and F15 (S-3).

R23: Connect a 47 ) (vellow-violet-black) resis-
tor between terminal pin G4 (S-3) and solder lug
AT (8-5).

C21: Connect a .1 uF Mylar capacitor between
terminal pins G19 (8-2) and G21 (5-2).

Remove and discard the.1 uF ceramic capacitor
between terminal pin K5 and solder lug B]J.

C15: Connect a .001 pF ceramic capacitor at
relay RY between lugs 10 (S-2) and 13 (S-3).

C12: Connect the positive (+) lead of a 500 uF
electrolytic capacitor to terminal pin J1 {S-5).
Connect the other lead to phono socket CA lug 2
(S-3).
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NOTE: In the next step, apply a drop of cement to each
ferrite bead. Then, when you install the gray wire,
push the beads down against the chassis so the ce-
ment will hold them to the chassis.

( ) Reconnect the 3-3/4” gray wire with the ferrite
beads to terminal pin K5 (S-1).

() C5:Connecta.01 uF ceramic capacitor at relay
RY between lugs 13 (S-3) and 14 (S-2).
Refer to Pictorial 15-1 for the following steps.

( ) Prepare a 10" gray wire.

() Connectoneend of the 10" gray wire to terminal
pin F7 (S-2), and route the other end through
grommet BA.

,\/_\ ( ) Remove and discard the red wire connected
= W between terminal pins G2 and G13.

PICTORIAL 14-2

Refer to Pictorial 14-2 for the following steps. () Route the heavy orange wire coming from ter-
minal pin B2 to terminal pin G2. Cut the heavy
() Unsolderthe 3-3/4" gray wire at terminal pin K5 orange wire at the G2 junction and prepare the
and slide the four large ferrite beads over the two wire ends. Make sure you allow enough

wire as shown. slack at both ends of the wire before you cut it.
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Detail 15-1A

( ) Connect both orange wires to terminal pin G2
(S-2).

() RefertoDetail 15-1A and position the chassis as
shown. Then connect the free end of the 10"
gray wire coming from grommet BA to rear
panel access socket CY pin 3 (S-1). Be careful
not to burn any insulation on the adjacent
wires.

Refer to Pictorial 16-1 for the following steps.

() Cut the two gray wires at control R2 lug 6.

(

(

)

)

Remove and discard the short gray wire con-
nected to the control ground lug.

Prepare the free end of the remaining gray wire
(if necessary) and connect it to the control
ground lug (S-3).

Prepare a 5" gray wire.

Connect one end of the 5" gray wire to terminal
strip BE lug 3 (S-3). Connect the other end to
control R2 lug 6 {S-1).

CONTROL

GROUND

PICTORIAL 16-1
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LATERAL WAFER

PICTORIAL 16-2

Refer to Pictorial 16-2 for the following steps.
() Position the chassis as shown.
() R11: Remove the 15 2. 1/2-watt (brown-green-

black) resistor from S1 wafer A lugs 1 and 3.
Install a 15 . 1-watt resistor in its place.

curt
[

4-LUG

DISCARD

SAVE

- ;-;-——-—\\-——-———g:

Detail 16-3A

CW CRYSTAL WIDE AND NARROW MODIFI-
CATIONS

Refer to Pictorial 16-3 for the following steps.

NOTE: When you complete the following modifica-
tions, the SSB filter will be enabled when the 100 Hz
switch is out, and the CW filter will be enabled when
the 100 Hz switch is in.

() Remove and discard the gray jumper wire be-
tween terminal pins E9 and E17.

( ) Remove the white-orange wire at terminal pin
E9 and connect it to terminal pin E17 (S-2).

() Refer to Detail 16-3A and prepare the 11-lug
terminal strip as shown. Use diagonal cutters to
cut through the terminal strip insulator. Save
the indicated sections.

() Remove the hex-head screw at chassis hole AM
and install the prepared 3-lug terminal strip as
shown.

() Install a 1N2149 diode (#56-56) at terminal
strip AM between lugs 2 (NS) and 3 (NS). Con-
nect the banded end at lug 3.

() Cuta1-5/8"gray wireand remove all the insula-
tion.

( ) Connect the 1-5/8" gray wire between terminal
strip AM lug 3 (S-2) and terminal pin E10 (S-2).

( ) Removethe white-black wire from switch E lug
4 and connect it to switch F lug 6 (S-1).
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() Remove the gray wire from switch E lug 6. Re- _1 [

move 3/4” of insulation from the wire end. You
will connect it later.

{ ) Removethejumper wire between switchElug6
and switch F lug 5.

( ) Remove the two red wires from switch E lug 1
and reconnect them to switch F lug 2 (S-2).

() Prepare two 1" gray wires.

( ) Connectone 1" wire to switch E between lugs 1
(S-1) and 6 (NS).

=

() Connect the remaining 1" wire to switch E be-
tween lugs 2 (S-1) and 5 (NS).

() Preparea 7-1/2" gray wire.

() Connect one end of the 7-1/2" gray wire to

switch E lug 6 (S-2) and the other end to ter-

minal strip AM lug 2 (S-2).

NOTE: When a wire passes through a connection and
then goes to another point, as in the next step, it will

count as two wires in the solder instructions (S-2),
one entering and one leaving the connection.

() Connect the gray wire, with the 3/4” prepared

end, to switch F through lug 5 (S-2) to switch E

lug 4 (NS).

[} Prepare the following gray wires:

=

9-1/4"

[ ) Connectoneend of the 5" gray wire to switch E
lug 3 (S-1} and the other end to terminal pin B14

(S-4).
() Connect one end of the 9-1/4" gray wire to
switch E lug 5 (S-2) and the other end to termi- L2 .
nal pin E9 (S-2). g <. WHI ORG
This completes the “CW Crystal Wide and Narrow ANy JUMPER m‘wg%ﬂig\égm QL

Modification.” P d to “RF Detector [ ion."”
! i roceed to etector Installation PICTORIAL 16-3
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RF DETECTOR INSTALLATION

Refer to Pictorial 16-4 for the following steps.

() Position the chassis as shown. D

( ) Removethe 180 () (brown-gray-brown) resistor
across the meter terminals.

() InstallaGD510diode(#56-89) across the meter
terminals. Connect the banded end of the diode
to the (=) terminal.

/o8 1800 2-1/2"

Refer to Pictorial 16-5 for the following steps. GRAY GRAY

{ ) Position the chassis as shown.

() Preparea 2" gray wire. Remove an extra 1/4" of
insulation from one end of the wire (1/2") total.

( ) Connectthe 1/2" stripped end of the 2" gray wire
to switch B through lug 5(5-2) to switch A lug 6
(S-1). Connect the other end to switch C lug 5
(NS).

( ) Connect a 180  (brown-gray-brown) resistor m\:h\\\d\\‘\\\dﬂ PO
between switch C lug 5 (S-2) and switch D lug 5

Ees) S a2
N
() Prepare a 2-1/2" gray wire. R =Wy

() Connect one end of the 2-1/2" gray wire to
switch D lug 5 (S-2) and the other end to switch PICTORIAL 16-5
E lug 4 (S-2).
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PICTORIAL 16-6

Refer to Pictorial 16-6 for the following steps.
() Position the chassis as shown.

() Disconnect the white-red wire at control R15
lug 5 and prepare the end.

{ ) RefertoDetail 16-6A and connect the white-red
wire to switch C lug 2 (5-1).

D
\

~

RIUECUEDE AN

R

Detail 16-6A
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PICTORIAL 16-7

Refer to Pictorial 16-7 for the following steps.

(

(

)

]

Remove the jumper wire at switch D, between
lugs 2 and 5.

Unsolder the red wire at switch D lug 5 and

reconnect it to lug 2 (S-2).

Prepare a 2" gray wire.

Connect one end of the 2" gray wire to switch D
lug 5 (S-1) and the other end to switch E lug 2

(S§-3).

(V)
~
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PICTORIAL 17-1

Refer to Pictorial 17-1 for the following steps.

Remove both 1 k2 (brown-black-red) resistor
leads at terminal pins G13 and G15.

Remove the 2" gray wire at terminal pin G24.

Remove both leads of the shielded cable from
terminal strip AE lugs 2 and 3.

PICTORIAL 17-2

() Remove and discard the 8.65 MHz trap (termi-
nal strip AE) from the chassis. Save the screw

but do not reinstall it at this time.
Refer to Pictorial 17-2 for the following steps.
()

Position the prepared 4-lug terminal strip as
shown.

Connect a .01 uF ceramic capacitor between
lugs 1 (NS) and 2 (NS).

Connect a 150 {) (brown-green-brown) resistor
between lugs 2 (NS) and 3 (NS).

[ ) Connecta.luF Mylar capacitor between lugs 3
[NS) and 4 (NS).

Connect the banded end of a 1N191 diode
(#56-26) tolug 2 (NS) and the other end to lug 3
(S-3).

Connect the banded end of a 1N191 diode
(#56-26) tolug 4 (NS) and the other end to lug 2
(S-4).
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PICTORIAL 17-3

Refer to Pictorial 17-3 for the following steps.

(

(

)

)

Remove the white-red wire from terminal pin
Gs.

Cuta 1-1/4” gray wire and remove all the insula-
tion.

Connect the 1-1/4" bare wire from terminal pin
G5 (S-1) to solder lug AT (S-6).

Reconnect the shield lead from the shielded
cable to terminal pin G23 (S-2). Connect the
inner lead to terminal pin G24 (S-1). Cut the
cable and prepare the end as necessary.

Mount the wired 4-lug terminal strip to chassis
hole AE with the screw you removed earlier.

Connect the white-red wire, which you re-
moved from terminal pin G5. to terminal strip

()

Prepare a 6" length of blue stranded wire.
( ) Connect one end to terminal strip AE lug 1
(S-2).

NOTE: You will use the free end of the blue stranded
wire as a probe during the “Alignment” section. In
the following step, “tack” solder the connection since
the wire will be moved later.

Connect the free end of the 6" blue stranded
wire to terminal pin G5 (S-2).

Turn the chassis over and install the new re-
ceiver front end circuit board (G) in your unit.

AE lug 4 (S-3). NOTE: Pull the white-red wire This completes the “Chassis Changes.” Proceed to

through the wire harness if it is not long Pictorial 18-1.

enough.
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PICTORIAL 18-1
Refer to Pictorial 18-1 for the following steps. () Remove the right side panel from the chassis.

()

(

)

Position the chassis as shown.

Loosen the collar setscrew on the Band switch
shaft. Pull the shaft out so the end is in front of
the converter as shown.

Removethe ALC circuit board from the chassis.

Remove the driver circuit board from the right
side panel.

Remove the converter hardware at BG and BH.

Position the ALC/filter circuit board shield

under the converter as shown. Then reinstall
the converter hardware at BG and BH.

Reinstall the ALC circuit board and Band
switch shaft. Tighten the setscrew on the collar.

Reinstall the right side panel and the driver
circuit board on the chassis.
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4-40 NUT

PICTORIAL 18-2

Refer to Pictorial 18-2 for the following steps.

( ) Loosen the three 4-40 nuts that hold the front
panel trim strip to the front panel.

( ) Slide the old trim strip from the three T-bolts
and install the new trim strip in its place. Center
the trim strip with the front panel and retighten
the three 4-40 nuts.

This completes the SBM-104-2 modifications. Pro-
ceed to the SB-104A Operation Manual VFO Adjust-
ment section and perform the balance of the “‘Align-
ment Procedure.”
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