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TECHHICAL MARNUAL
CHANGE NOTICE

S5B-20A/SSB~-20MA

Incorporate the attached change pages into the subject technical manual as follows:

(1)

(3)

ﬂdd hew Change 1 page 7-11 to manual following existing page 7-10,

Add Appendix A title sheet behind transmitter assembly schematic diagranm.
Add Change 1 page A-1 behind new Appendiz A title sheet.

Add new P5-20/2 schematic diagram behind page A-1.

Insert this change notice/instruction sheet between the title sheet and page a.
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SECTION I

[HTRODUCTION
PURPOSE OF EQUIPHERT

The Stoner Model SSB-200/20MA radiotelephones have been designed for
use where compact size, light weight and long range communicaltions are de-
sired,  When eguipped with all optional channels and modes, the unit may
e operated on upper sideband (USBY, Amplitude Modulation (AM) or telegra-
phy (CW) on any ons of four frequencies or on Tower sideband (LSB) on any
gne af the same four basic freguencies. This, in effect, can provide up
to eight sideband channels of operation in addition to CH operation, or
four sideband channels, Tour AM channels and CW operation.

The normal operating range Tor the SSB-2048/20MA is up Lo 400 miles
(600 km) although the actual operating rangs for an individual installa-
tion varies with the frequency selected, the type of antenna system being
used and surrounding electrical noise conditions at the transmitlting and
receiving sites.  Propagation by the donosphere permits operation over
ohstacles such as buildings, mountains, fTorests or jungles and into the
low areas.

The basic S3B-204 may be ordered for cperation from 12Y de or from
16/230V ac.  The backpack version, SSB-20MA, is designed Tor operation
from the self contained 12 yoll baltery pack.

ATT configurations of the S3B-208 and 55E-20MA are electrically
identical with the exception of the power converter used in the 115/230V
dc Version,

The arimary difterence between the 550B-200 and the S5B-20M% s Lhe
physical configuration., The S5BE=20MA is housed in a weather resistant
ruggedized container and is intended for portable applications. In addi-
tion. all controls and connectors are on Lhe front panel. The internal
civcuitry and components in the SSE-20MA are ddentical fo those used in
the 12V dc version of the 55B-20A. The S5B-20MA is supplied with 12¥
batteries.

If operation Trom 24V dc power source
is necessary, the Stoner Model SSE-404/7
should be used. The Model SSB=20A is
not available Toy operation from 24V de,

A1Y test checkout, fault isolation, and alignment procedures for
the SSB-20MA are the same as for the SSB-20A.

GENERAL DESCRIPTION
The Model S3B-20A is a completely transistorized single sidehand

transceiver desianed for operation on up to four channels hetween the

1=
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carrier frequency rande of 2.0 to 8.0 MHz with output power of 15 walts
Peak Envelope Power (P.E.P.} Powsr consumpiion is extremely Jow due to
the all solid state design. The unit may be used in both mobile and

base station applications. The circuit is protected against reversed
power input polarity, internally and protecticn against short circuits

i5 provided by an automatic resetting civcuit breaker. YWhen an overload
occurs, the circuit breaker will onen as a result of excessive heat. After
cooling, the breaker will avtomatically reset and the unit will again

operate,
[ camon}
When the circuit breaker opens
troubleshooting procedures should
be initiated fmmediately.
EQUIPMENT SUPPLIED (SSB-204)
The basic 55B-208 is supplied as follows:

(1) 12V dc SSB-204 radiotelephone Model SS5B-20A/1
T16/230Y ac SSB-20A radiotelephone Mode)! SSBE-204/3

(2) Microphone (M-2) Dynamic with coiled cord and plug.
I

The minimum equipment required for a BASE STATION THNSTALLATION is as
follows: (Mot supplied with the SSB-20A unless specifically ordered).

(1)} Stoner Model AC-108A4 Dipole Antenna or eguivalent.

{2) A power source such as a 12V wet cell battery for the 12V dc version
or a source of 116 or 230V ac Tor the ac version.

The minimum equipment required for a MOBILE IMSTALLATION is as Tollows:
(Mot supplied with the SSB-208 unless specifically ordered).

{1} Stoner Model AC-26/7 mobile mounting kit.
(2) Stoner Model AC-110 mobile noise suppression kit.

(3) Stoner Model AC-1TIA/T - /2 - /3 or /4 mobile whip antenna, single
channel.

EQUIPMENT SUPPLIED (SS5B-20M4)

The basic SSBE-20MA s supplied as Tollows:
(1) Model SSB-2OMA Radiotelephone
(2} Hand-Held Microphone, M-2.

The minimum equipment reguired for a base station installation is as
follows: (Mot supplied with the SSE-20MA unless specifically ordered).

(1) Stoner Model AC-26/7 Mobile Mounting Kit.



(2)
(3]

(Mot

(1)

(2]
(3)

Stoner Model AC-110 Mobile Hoise Suppression Kit.

Stoner Model AC=T118/1 - /2 - /3 or /4 Mobile Whip Antenna, single
channel or eguivalent.

The minimum equipment required for a portable system 15 as Tollows:

supplied with the SS5B-20MA unless specifically ordered).

Stoner Model AC-24B Rechargeable Battery Pack, or AC-24D, D-Cell
Battery Pack with 16 D-cell batteries.

Stoner Model AC-300 Mylan carrying bag.

Stoner Model AT-1/2 whip antenna, permeability tuned.

1=3
718



SECTION 2
SPECTFICATIONS

GENERAL

SSB-208/1 Input Voltage:
SS5B-200/3 lrniput Moltage:

SSB-20MA: Trput Voltage:

Polarity-Input Voltage:

Frequency Range:
(perating Modes:
Input Impedance:
Climatization:

Dimensions and Veight:

55B-20A7

SHB=20MA

Controls:

Comector:
frtenna Cannector:

Hetering:

S5B-20MA Batteries:

11/14Y de
115/2300 ac +10%  50/60 Mz

11144 de

Megative ground, only, reverse
polarity protected

2.0-8.08Hz ~ A-channels (anywhere
within frequency range)

Selectable sideband (USB/LSB}
AM-Compatible AM (optional)
Cil=Telegraphy

50 ohms nominal

Completely tropicalized

8" ¥ 4" X 10" (20.3 cm X 10.2 cm X
25.4 cm) :
de=7.25 1bs (3.3 kg)y ac-8.25 1bs.
(3.7 kq)

T2 2% X 4 17425012 3T om Y1) én
X 28 cm)
15 3/4 1b. (7.2 kg) including batteries

Volume-0ON/OFF, Clarifier, Channel,
Function '

Microphone

UHF type 50239

Meter indicates battery voltage, re-
lative received signal strenagth and

relative transmitter power output.

REChﬂPQEﬂhjE G Al internally mounted.

2
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TRANSMITTER

Power Qutput:

fiM:

Ch:

Power Consumplion:
OQutput Tmpedance:
Carrier Suppression:

Sideband Suppression:

Radiated Marmonic Qutput:

Frequency Stability:

fudio Bandwidth:

Microphone:

RECEIVER

Circuit:
Power Consumption:

Sensitivity:

Selectivity:

Automatic Gain Control (AGC):

Clarifier Shift:
Intermediate Frequency:
Image Rejection:

Audio Qutput:

10-15 watts P.E.P.
-7 watts P.E.P.

5 watts

1 amperes average, voice

50 ohms nominal, unbalanced
~40 db

-40 dB

-40 dB

F.002% or 100 1z whichever is
greater from 0 to 50°C

Less than +3 dB from 300-2400 iz

Ruggedized high impedance dynamic

Superheterodyne, single conversion
80 mh average

T u¥ for 10 dB S/H ratio and 50 mll
of audio output

Crystal filter: 2.1 KHz at -6dB;
5.0 KHz at -40 dB

Fast Attack, slow release. |Less
than 10 dB change.

0.003%
1650 Kitz
-60 dB

0.5 watts, less than 10% distortion

22
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ECTION 3
PREFARATION FOR USE

INSPECTION

There are no special requirements for unpaclking the SSB-20A.  After

unpacking, the following inspection procedures should be accomplished o

insure Lhat the unit is undamaged.

(1) Carefully inspect exterior of equipment for signs of damage ncurred
in shipment.

(2) Remove four (4) screws Trom each side of top cover.
(3) Pull top cover forward slightly and tip up to remove.

(4) Turn unit upside down and remove nine (9) screws holding bottom cover
in place and remove bottom cover,

(6) cCarefully inspect interior of unit for possible damage to the speaker,
wiring, components on the printed circuit boards and other components
in the unit.

 NOTE _J

I damage is evident, immediately
notify the carrier and {ile a damage
claim. DAMAGED LOQUIPHMENT MUST NOT
BE PLACED 1N SERVICE UNDER ANY
CIRCUMSTANCES.

(6) Verify that all internal connectors are solidly in place.

(7} Replace top and bottom covers on the unit and continue with installa-
tion procedures if inspection has revealed no damage.

INSTALLATION SSB-20A (BASE STATION)

The S5B-20A should be installed in a Tocation convenient to the opera-
tor., Power is connected to the S5B-20A at the ferminal strip on the rear
panel. through the power cord supplied.

In base station installations, it is recommended that the dc versions
of the S58-20A/MA be operated from a heavy duty storage battery such as a
marine or autoemobile battery. Using this type of power source has the
advantages of continued operation for long periods of time, even in the
event of power Jine failure. Also, the possiblity of damage to the unit
from power line surges is eliminated. '

a1
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Use care to observe corroct battery
polarity. The S55B-20A/550- 2000 will
operate from negative ground power
sources only, If polarity is incor-
rect the unit will not operate since
the circuit is protected against
Jreversed battery or power supply
connections.

. Do not energize the transmitter with
the antenna disconnected. This will
cause excessive voltage in the trans-
mitter and might destroy the power
amplifier transistlors,

For proper installation, perform the following procedures,

(1) Attach the terminal lug on the ved wire in the power cable to ter-
minal 4 on terminal strip TB1 on the rear panel of the unit.

(2) Attach the terminal lug on the brown wire in the power cable to ter-
minal 3 on terminal strip TEY on the rear panal of the unit.

(3) Comnect the microphone to microphone connector J1 on the front
panel of the unit.

(4) Connect the antenna cable to anlenna connector J2 on the rear
- panel of the unit. :

(5) Connect the red ¢Tip From the power cable to the positive terminal
of the battery or power supply.

(6) Connect the black c¢lip from the power cable to the negative ter-
minal of the battery or power supply.

B G E

The radietelephone is factory pre-
tuned and does not reguire further
adjustment or installation procedures,

Refer to the antenna installation in-
structions provided with antenna Tor
proper installation of the antenma.

INSTALLATION SSB-204 (MOBILE STATION)

The 5S5B-204 transceiver may be mounted under the dash of an auto-
mobile by using the Model AC-26/1 mounting kit. For this type of installation
the Model AC-111A mobile whip antenna should be used and to eliminate pos-
sible engine noise in the radiotelephonz the Model AC-110 Noise Suppression
Kit should be installed in the vehicle. TFor installation procedures for
these accessories, refer to the installation instructions supplied with
the accessory. g
In some instances it may be desireable to fahricate special mounting
brackets locally and install the unit in the glove box of the vehicle.



LTk}

CAUTION ¢

bt ke e e
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o U

i The SSE-20A/MA may be installed
only in vehicles with negative
ground electrical systems.

Efter all mobile accessory items have been installed in the vehicle,
the Tollowing procadures should be performed to complete installation of
the S5B-208 in the vehicle.

(1) Remove battery clips from power cable. ¢

(2) Remove insulation from about 1/4 inch of the brown wire of the pGWET
cable and install terminal Tug.

(3) Connect brown wire to good chassis ground.

(4) Remove insulation from about 1/4 inch of the red wire of the power
cable and install terminal lug.

(5) Connect terminal Tug on red wire to battery side of vehicle starter
soiinoid.

(6) Attach the terminal lug on the red wire in the power cable to ferminal
4 on Lerminal strip TB1 on the rear panel of the unit.

(7) Attach the terminal Tug on the brown wire in the power cable to ter-
. mwinal 3 on terminal strip TB1 on the rear pancl of the unit.

(8) Connect antenna connecior to J3 at back of transceiver.

(9)  Connect microphone connéctor to connector J1 on front panel of
transceiver.

INSTALLATION (SSB-20MA)

Procedures reaguired for installation of the SSE~20MA in both base and
mabile IHQlH]1aL1Dﬂ1 is ddentical to those required Tor the SS5E-208 with
the exceptions that the power and the antenna cables hoth plug into mating
connectors on the Tront panel.

Portable systems require no special installation procedures except
those provided with the battery pack and the antenna used.

For CW oporation the Jd-47 telegraph' key may be plugged into the KLY
phone socket on the {ront panel.

To use AC-119 headphones, plug the headphone plug inte the PHONES phone
socket on the front panel.

To set up the eguipment for operation, assemble the anterma to the
unit, attach the counterooise wire to the screw terminal alt the bottom
of the antenna and extend along the ground in a convenient direction.

Tune the antenna torthe corrvest channel frequency as described in
the antenna installalion instructions,

3-3
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3-5 CHﬁENELIEJEB KIT INSTALLATION (P/M 142020-XX)
Tpe Lhannu]ﬁzing kit for the SSB-20A/20MA consists of the following:
(a) 1 ®Ba. 142002-X% Receive module pre-aligned to customer freguency.
(b) 1 ea. 142004-X¥ Transmit module, pre-aligned to customer frequency.
(c) 1 ea. 135025-01 Channel crystal to customey frequency.
(d) 1 set Power amplificr resonating capacitors.

Channelizing Kit, Part Mo, 142019-¥X is the same as 142020-%¥, except
that the channel crystal is not suppliad.

These kits are available in 20 configurations to cover the complete
frequency spectrum from 2 te 8 MHz. The availahle kit frequencies and
part numbers are as follows:

Frequency Range Part Humber
2.0-2.099 142020-01
2.1-2.199 142020-02
2.2-2.299  142020-03
2.3-2.499 14202001
2.5-2.699 142020-05
2.7-2.899 142020-06
2.9-3.199 142020-07
3.2-3.319 142020-08
3.35-3.499 112020-09
3.5-3.799 142020-10 |
3.8-4.109 14202011
4.2-4.499 142020-12
4.5-4.893 142020-13
4.9-5.,499 142020-14
5,5-5,699 142020-15
.7-6.145 142020-16
6. 15-6.499" T 142090-T7
6.5-6.949 142020-18
0.95-/.649 14202019
7.65-8. 000 T42020-20

Crystals supplied by Stoner Communications, Inc. for use in the
S5B-200/20MA are fabricated for SSB service in transistorized equip-
ment. -

Crystals in the channel oscillator circuit (local escillator) are
correlated for a 16 pF load capacitance rather than the 32 pF which is
standard for vacuum tube equipment. MNote also thal the crystal oscil-
Tating freguency is always 1650 KMz above the channel or operating
frequency. N

o
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CHAMMELTZING CHART
TRARSMITTER OUTPUT STAGE

CFREGUENCY 0216-C215 PART M. FIXED PARALLEL | C2ep-Czes PART MO,
RANGE CAPACTTOR

) . i | Malue/Part No, ¥ S =
2.0 - 2.099 50400 pF ~ 5005-400 | 1800pF/4915-182 5500 pF | 4915-502
2.1 o+ 8799 90-400 pf 6006-400 |  1600pF/4915-162 4500 pF ”jﬁ}@t;ﬂé
_ . +4910-20]

2.2 - 2.299 90-400 pF 5006-400 15000F /4915-152 4000 pk +ﬁg1g:$g$
2.3 - 2,499 90-400 pf 5005-400 1200pE/4810-122 3600 pF | 4915-337
2.5 - 2.699 90-400 pF 5005-400 1000pF/4910-102 3000 pF +33{Ei§g;
2.7 - 2,899 90-400 pF 5006-100 | 6BOpF/4910-681 2500 pF | 4916-252
2.9 - 3,199 80-400 pF 5005-400 ER00F/ 1910-68T 2000 pF | 4916-202
3.2 - 3.349 90-400 pF 6105-400 BEORF/4910-68] zooD pf | 4915-202
3.35- 3,499 90-400 pF 5005-400 SO0pF/4010-507 1500 pF | 4915-152
3.5 - 3.799 90-400 pF | 6005-400 AD0pF/4910-401 1500 pF | 4916-152
3.8 - 4.199 90-400 pF H005-900 300pF/4910-301 1200 pF A010-122
4,2 - 4,499 90-400 pF 5005-400 3005F/4510-301 1000 pF | 4910-102
4,5 = 4,899 00-400 pF 5005400 200pF/4910-20] 20 pF{ 4910-621
£,9 - 5.499 90-400 pF 5006400 - 500 pF | £910-501
5.5 - 5.699 90-400 pF 5005-400 - 400 pF | 4910-401
5.7 - 6,148 ao-400 oF LO05-400 & ae0 pF 1 4m10-2681
6.15- 6.480 |  90-400 pF 5005-400 - 250 pF | 4910-25]
6.5 - 5.949 90-400 pF 5005-400 - 200 pF | 4910-201
5,95~ 7.649 14-150 pF GO0S-150 - 150 pF | 4910-151
7.65- 8.0 14-150 pF 5005-150 - 100 pF | 4910-101

KOTE: VWalues shown are to be dsed as o guide only. Actual values may
differ by +208 from those shown for a given Treguency.

3=5
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I

-t'.”.E[]l, Miz |C502 C503 PART MO, | ch04 PART o, | €505 PART KG.
2.0 -2.299 |200 pF 4900-201 | 220 pF 4900-221 | 300 pF  4900-301 | 200 pF  4900-201
.3 -2.699 |150 pF 4900-151 | 160 pF  4900-161 | 250 pF  4900-251 | 160 pF  4200-161
2.7 -2.800 [100 pF 4900-101 | 120 pF 4900-121 | 200 pF 4900-201 | 120 pF  4800-12]
2,9 -3.349 | 91 pF 4800-970 | 100 pF  4900-101 | 200 pF 4900-201 | 100 pF  4900-101
3,51-3.799 | 56 pF A900-560 | 68 pF  4900-680 | 150 pF  4900-151 | 68 pF 4900-680
3.8 -0.190 | 47 pF 4900-470 | 66 pF 4900-560 | 100 pF 4000-101 [ 66 pF 4900-560
4.2 -4.890 | 33 pF 4500-330 | 39 pF  4900-390 | 82 pF  4900-820 | 39 pF  4900-390
1.9 6,600 | 20 pF 4900-200 | 27 pF 4900-270 | 68 pF 4900-680 | 27 pF  4900-270
5.7 -6.149 | 15 pF  4900-150 | 20 pF 4900200 | 47 pF  4900-470 | 22 pF  4900-220
6.150-6.949| 7 pF 4%00-G70 | 15 pF  4900-150 | 30 pF  4900-300 | 15 pF 4900150
6.950-7.649] 2 pF  4900-020 ' 10 pF 4000100 | 20 pF 4900-200 | 12 pF 4900-120
7.65-8.0 - - 5 pF_ 4900-050 | 10 pF 4900100 | 6 pF  4900-050
TRANSMLT MIDULE
RESCHATING CAPACTTORS
FREG. Miz | €602 PART NO. | €603  PART NO. | C603  PART HO. | C6D5  PART KO,
2.0 -2.299 | 250 pF 4900-251 | 300 pF  4900-301 | 250 pF  4900-251 | 250 pF  4900-25]
2.3 -2.690 | 160 pF 4900-161 | 250 pF  4900-251 | 160 pF  4900-161 | 160 pF  2000-161
2.7 -2.699 | 120 pF 4900121 | 200 pF  4900-201 | 120 pF £900-121 | 120 pF  4900-121
2.9 -3.349 | 100 pF 4900-101 | 200 pF  4900-201 { 100 pF  4900-101 | 100 pF  4900-101
3.35-3,790 | 75 pF 4900-750 | 150 pF  4900-151 | 75 pF  4000-750 | 75 pF  4900-750
3.8 -0.199 | 56 pF 4900-560 | 100 pF 4000-101 | 56 pF  4900-550 | 47 pF 4900-470
1.2 -4.899 | 39 pF 4900-390 | 82 pF 4900-820 | 39 pF 4900-350 | 39 pF  4900-300
1.9 -5.699 | 27 pF 4900-270 | 68 pF 4900-680 | 27 pF 4900-270 | 27 pF  4900-270
5.7 -6.148 | 20 pF 4000-200 | 47 pF,. 4000-470 | 20 pF  4000-200 | 15 pF  4900-150
6.150-6.959| 15 pF 4900-150 | 30 pF 4900-300 | 15 pF 4900150 | 10 pF  4900-100
6,950-7.649 15 pF 49C0-150 | 20 pF 4900-200 | 12 pF 4000-120 | 10 pF  4900-100
7.65-8.0 10 pF 4900-100 | 20 pF 4900-200 | 10 pF  4900-100 | 7 pF  4900-070

AECEIVE WMEDULE
RESOHATING CAPACITORS

PART KO,
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- Upon completion of the installation of the new channelizing kit,
perform the channel Treguency adjustment procedures outlined fin
Seclion b,

CRYSTAL REPLACEMENT PROCEDURES

The Tollowing procedures must be accomplished when changing crystals
in the SS5B-208/20MA.

(1) Remove bottom cover Trom unit and locate crystal to be changed.

(2} Remove selected crystal from crystal socket and replace with new
crystal from channelizing kit,

CRYSTAL FILTER REPLACEWMENT PROCEDURES

The crystal Tilters used in the SSB-204/MA are mounted on printed
circuit board PC-100 and are connecled to the circuit with four soldered

connections.  Pertorm the following procedures to replace a crystal Tilter.

(1} Remove the bottom cover from the unit, disconnect PC board connector
P1, remove Tive (5) screws holding PC board in place and remove PC
board from chassis.

(2} Locate the four (4) soldered connections for the individual filter
on the underside of the PC board.

{3}' Unsolder the filter from the PC board using the procedures outlined
in Section 6.

(4) Clean holes in PC board to permit installation of new Tilter,
(6) Place new Tilter from channelizing kit on PC board with connecling

pins protruding through holes where old filter was connected and
solderin place with a lTow wattage soldering iran.



SECTION 4
OFERATIOH

4-1 FUNCTIOM OF CONTROLS AND INDICATORS

Meter Indicates relative signal strength in
receive mode, relative rf output in
transmit mode and battery condition
when switched to BATT position at
FUNCTION selector switch.

CHAHNEL Selector Selects any one of Tour channsls in the
2 to 8 MHz freqguency range.
FUNCTION Selector Six position switch functioning as
follows:
BATT Connects meter across battery or dc

power source with correct load to
determine battery condition.

A (DSB) Selects optional AM mode of operation.
USB Selects upper sideband mode of operation.
LSB Selects optional Tower sideband mode of

aperation.
NOTE: Only 2 modes of operation available
{USRB/LSE or USB/AM or LSR/AM)

Chl Selects CW mode to permit keyed continuous
wave telegraphic code transmission.

TUNE Keys transmitter and generates a tone for
tuning and output checks.

ELHRfF]Eﬁ Control Permits vernier adjustment of Trequency
in receive condition to enable elimination
of garbled or unintelligible speech.

OFF-VOLUKME Control Turns radiotelephone on or off and con-
trals rf gain.

MICROPHORE Connector J2 Provides for audio input from microphone
or handset.

ANT Connector J1 (On rear of unit) Provides for connection
of antonna to unit,
Terminal Strip TB1 Ten {10) terminal, strip providing for
' the following connections:

Terminal 1 & 2 Provide for connection of telegraph key
for CH code transmission.

et



Terminals 3 & 4

Terminal &
Terminals 6,7,8,9

Terminal 10

4-2 SEMICONDUCTOR COMPLEMENT

TRANSISTORS

Q107
0102
Q103
Q104
Q105
Q106
0107
0108
Q109
0110
Q111
qQile
0113
Q114
Q115
Q116
Q117
0118
0119
Q120
0121
0201
G202
1203
(204
Qr04
0501
0607

DIODES

CRI
CRE
CR107
CRrR1G2
CRI1D3
CRIGA
CR105
CRI0A
CRI10O7
CR108
CR109
CR110
CR111

2H36494
2H3694
213694
ZH30694

23694
2MN3694
213694
2H3694
ZN3694

25484
213684
213694
2N3691
2N3691
2M3638

Z2N3694
2N3694
HPSUNG
MPSUOG
MPSU06
HPSUQG
25038
ZNG039
2i54.84
2M5484

SDO5
SD0G

Shos
THGG62
SE62
S262
TNGG2
sBO5
1h662
1NGe2
5262

5262

Easitive and Negative 12 V dc connections
Tor POWelr® source.

Common connection point for antenna tunep
Channel connections for antenna tuner.

Keyved 12 V dc

Receiver mixer

UsB 1st I-F amplifier

L5B Tst I-F amplifier

end I-F amplifier

Not used

AVC amplifier

Tone Oscillator emitter Tollower
Tone oscillator

Local oscillator

Transmitter mixer

Mot used

Microphone Preamplifier
Carrier generatoyr

First audio amplifier

Second audio amplifier

Class "B" audio amplifier (HPN)
Class "B" audio amplifier (PNP)

Mot usoed

Product detector switch

Product detector switch

+8 Vo't dc regulator

Transmitter driver amplifier
Transmitter buffer amplifier
Transmitter buffer amplifier
Transmitter buffer amplifier
Transmitter final amplifier

RF amplifier (Transmit channel module)
RF amplifier (Receive channel module)

Speaker isolation

Yolume Control Bypass

Not used

Receiver Input I-F decoupling
Transmitter I-F output coupling
AN detector

M detector

Transmitter I-F input coupling
AC referonce y

A voltage doubler

ANVE woltage doubler

Balanced modulator

Balanced modulator

4-7
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DIODES (cont.)

CR112 5262 ' Balanced modulator

CR113 S262 Balanced modulator

CR114 TR 55 Channel crystal gating

CR115 1HALS Channel crystal gating

CRITG THASG Channel crystal gating

CR117 THA5G Channel crystal gating

CR118 sD05 Clarifier reference

CR1149 5005 Receiver clarifier

CRIZ0 Mot used

CR121 1HG62 "S5 Meter detector -

CR122 SD05 fiudio bias stabilizer

CR123 SDO5S Audio bias stabilizer

CR124 1HE62 Receiver rf voltage protection

CR125 THEGZ Receiver rf voltage protection

CR1Z6 SZ10. 0/ Ten wvolt reference zener

CRZ01 5267 Antenna current detector

CR202 SDOS Reverse polarity protect

CR50 ED300TA Channel module gating (revr chammel module)
CREOZ EB300TA Channel module gating (rcvr channel module)
CREO3 1HBG? Chatnel module gating (rcve channel module)
CRGOT ED300TA Channel module gating (xmbtr channel module)
CRG0D2 ED30071A Channel module gating (xmtr channel module)

4-3 OPERATING PROCEDURES

Operation of ths S5B-20A0 is very simple due to the minimum of controls
and the simplicity of function. To achieve normal operation the Tollowing
procedures should be performed.  Operating procedures for the SSB-20MA are
the same as those for the SSB-204.

(1) Select channel of operation at the CHARNEL switch.
(2} Select mode of operation at the FUNCTION switch.

(3) Rotate OFF-VOLUME control clockwise to Lturn Lhe unit on and adjust
the volume to a comfortable listening level.

(4) Adjust CLARIFIER control to eliminate garbled or unintelligible re-
ception that is present. The unit should now Be receiving in a normal
manner.,

47t
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5-1

SECTION b

THEORY OF OPERATION

GEMERAL

The SSE-200/20MA s a Tully transistorized single sideband transceiver
designed to operate on up to four channels in the 2 to 8 MHz section of the
high frequency spectrum.

Changeover from receive to transmit mode is accomplished electroni-
cally in most circuits. The majority of small signal circuits employ iden-
tical transistors. The S58-20A/20M4% is divided dinto two major sections.
Circuit board PC-100 which is located below the main chassis and contains
all audio i-f, rf, Tilter circuits, r7 modules for transmit and receive
functions, the 9 volt regulator, the transmit mixer stage, the receive -
amplifier stage, the oscillators and the AVC amplifier. The second section
circuit board PC-200 contains the transmitter driver stages and class B
power amplifier stage, The class B power amplifier transistors are mount-
ed on a metal heatsink plate along with the driver circuitry and components.

In addition to these major sections, the 115/230Y ac version has a
power supply to convert the 115/230V ac input power to 12V dc Tor normal
operation.

The peak envelope power (PEP) of 15 watts will vary somewhat depend-
ing on frequency and battery condition. Various other assemblies are
inter-conmected with wivring harnesses.  The boards may easily be removed
for inspection and servicing., Re-chamnelizing is accomplished by plugging
acltive channel modules and the channel crystal into the circuit hoard. The
channel module is then peaked for maximum output or maximum receive signal
depending on whether the set is in transmit or receive mode. The channal
module is energized by the application of regulated +9Y dc to the input.
Each channel module contains a field effect transistor for low noise high
gain amplification.

RECLIVE MODE
RE Amplification

Signals picked up by the antenna are coupled to the SSBE-20A/20MA through
the antenna connector. RFECT is connected between the antenna lead and ground
to provide a dc path to ground for antenna static. The signals are passed
Chrough the antenna section of relay K201 to pin F on circuit board PC-200.
This signal is then applied through pin ¥ on printed circuit board PC-100
to the channel receive module. Protection against excessive rf voltage is
provided by diodes CRTZ24 and CR125 connected across the antenna and antenna
return connection, pins ¥ and W respectively. Within the channel receive
madule unwanted signals are rejected and the receive signal is amplified
and coupled oubt of the channel module through capacitor C102 to the
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base of transistor GI0T. The local oscillator signal from transistor Q109
is injected into the emitter of this transistor which hetrodynes the receive
signal to the i-f section. The output of this slage passes through T-105 to
the i-T and audio section through de-coupling diede CR102. In transmit mode
this complete vf/i-f section has the regulated 9V removed thereby making it
itnoperative.

I-F Amplification

Signals from the mixer arve applied fto transformer T-101 and then to
the upper sideband (and lower sideband or AM iT dnstalled) filter, through
resistor R106 and resistor R1G7. The output from the filters is connected
to transistors Q102 and Q103 through resistors RIG6 and R107. The received
sighal is then coupled to transistor 0104 through capacitor C113. The sig-
nal nov enters transformer T102-2The output from transformer TI102 is coup-
led to the base of transistor(Q119 by capacitor C118. This transistor /
provides Tor impedance matching of the received signal. The output of

%JQ!19 Js direct coupled to transformer T103. , G
£t E&l):ﬂs}l n mﬁ: ggﬂ‘\ d’\.ﬁl’L EI:'_Q-H.P_;‘?—H ﬁ_}\h L_LQJ'M.JE"J g__w"h: SR, r (J:B_.—'
A ocal Oscillator oy atl & 1450 af : ?gﬁ?j £ Fonaedh
o L0 A /650 25/ op - »W?gz
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The Tocal oscillator D109 s common o Bboth the receive and transmit
sections of the transceiver and is contralled by the channel crystals.
Capacitors £146 threugh €149 serve to net the equipment by varying the
parallel vesonanl frequency of the crystals slightly.

Gating Circuits

The terminology up-gate and down-gate is used on the schematic diagrams.
Up-gate means that the line indicated is 0 volts on receive and goes to +9
volts en transmit. Down-gate means that the Tine indicated is 49 volts on
receive and goes down to O volts on transmit. This is part of the control
system Tor the electronic switching.

Clarifier

The clarifier circuit permits a slight adjustment of the receiver to
permit the transceijver to receive signals clearly from stations that are
not exactly on Trequency. In operation, diodes CR118 and CR119 are re-
verse biased and exhibit the characteristics of a variable capacitor.
During receive operation, diode CR118 s varied by the clarifier control
through its full capacitance range. During transmit, diode CR119 is fixed
biased at the center of the capacity range exhibited by diode CR118. Con-
nected in this way, diocde CR118 can vary the receive Trequency in either
direction from the transmit frequency. Diodes CR114 through CRI17 are
switching diedes and are energized by applying +9 volts to one of the de-
coupling resistors K151 through R154,

During receive eperation one end of the clarifier control 1s con-
nected to 49 volts and the other end is connected to the up-gate. The
wiper is connected te pin B of printed circuit board PC-100. Connected
in this manner, the cathode of diode CR118 varies between 0 and +9 volls
while the anode is returnsd to ground. The capacitance of diode CR118
is determined by the clarifier contrel. At the same time, the cathode

I
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of diode of CR119 is returned to +9 volts while the anode is at ground po-
tential through resistors R155 and R158 and the up-qate causing diode CRIT19
to exhibit winimum capacitance.

During transmit the up-gate goes to +9 volts dc and the conditions
for receive are effectively reversed Tor transmit. The clarifier now has
+8 volts on rach end and diode CR1IE exhibits a low level of capacitance.
The up-gate potential is now +9 volts and is applied through pin J on
printed circuit board PC-100 across resistors R147 and R158 which form a
valtage divider having approximately 5 volts at their junction. This vol-
tage is applied to the diode CRITY9 through resistor R155, thereby, estab-

. lishing the capacitance of this diode at mid-range.

=10

Audio Amplifier

The audio amplifier consists of a transistor pre-amplifier, transistor
Q114, driving a single power transistor, transistor {115, which in turn
drives a push-pull complementary class B output stage consisting of trans-
istors, Q116 and 0117. With this confiquration, no transformers are re-
quired to drive the speaker. Resistors RIB1 and R182 provide emitter
degeneration and prevent thermal runaway at high veltage and high temper-
atures. The barrier potential of dicdes CR1Z2Z and CR1Z3 provide Torward
bias Tor transistor Q116. The collector of transistor Q115 is connected
to the base of transistor GQ117. The collector of 0117 is connected to
ground and acls as a complementary resistor to resistor R18D. Transistor
0115 is so biased that its collector to ground resistance is exactly 68D
ohmis. This resistance completes the balance of the class B output stage
and the voltage &t the junction of resistors RI181 and R182 is & volis and
the supply is 12 volts. As audio is applied Lo transistor Q115, 1t changes
its dnternal resistance from a very low value to a very high value which
unbalances the ¢lass B output stage at an audic rate. The audio signal
is coupled to the speaker through capacitor C169 to cause speaker operalion,
The forward bias for the second pre-amplifier transistor Q115 is obtained
at the junction of the resistors R181 and R1BZ. This provides a dec feed- "
back loop and affords excellent dc stability in the presence of high tem-
perature or varying supply voltages.

Carrier Oscillator

Transistor Q113 functions as the carrier oscillator and is crystal
controlled to 1.65 MHz by means of crystal Y105. The exact frequency of
the re-inserted carrier may be adjusted by varying capacitor C158. In
transmit condition the carrier energy is coupled to the balanced modula-
tor product delector through €132, The balanced modulator suppresses the
carrier in transmit mode and re-injects the carrier in the receive mode.

TRANSMIT MODE
Sideband Generation

In the transmit mode when the push-to-talk switch on the microphone
15 pressed, rélay K201 is energized causing the up-gate to go to +9 volis
de and an audio signal is applied to the balanced modulator from the micro-
phone amplifier. The carvier signal from carrier oscillator transistor
0113 is applied to the balanced modulateor through the caryier balance

b3
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potentiometer R132. When this potentiometer and capacitor C123 are per-
fectly balanced, the carrier voltage appearing across the secondary of
transformer T103 is supressed by as much as 60 dB. When speech informa-
tion is applied to the balanced modulator the bridge formed by the diode
bridge CR110 through CR113 becomes unbalanced and the two sidebands
appear across transtormer T103. This signal is coupled to the input of
the - amplifier for elimination of the unwanted sideband.

5-12 Audio Input

The microphone incorporates a dynamic variable reluctance element.
~The voltage developed by the microphone is amplified by transistor Q112
to modulate the boalanced modulator, The audio voltage from the micro-
phone 15 coupled to the microphone amplifier by resistor R144. The am-
plified signal is applied to the balanced modulator through resistor R177
and capacitor C131. This audio signal modulates the balanced modulator
at an audio rate generating the double sideband suppressed carrier component.

5-13 I-F Amplifier

A double sideband signal is fed to the emitter of transistor 0120
through transformer T103. The output of 0170 is then fed to the filter
input through a tap on the secondary winding of transformer T101, The
signal passes Trom transformer T101 to the filter through resistors
R106 and R107. As the double sideband signal passes through the filter
one of the sidebands is removed. From the filter, the signal is coupled
by resistors R109 and R110 to the base of transistors Q102 and (103,
Transistors Q102 and 0103 select the Tiller desired. The unwanted trans-
istor is biased off providing vp to 50 dB of isolation between the two
Tilters.

5-14 Transmitler Mixer

The 1.65 MHz i-f signal is coupled to transistor 0110 through capa-
citor C154. Transistor (110 is a wixer with the Tocal oscillator input
injected into the emitter. The output of 0110 is disabled an receive by
the up-gate. The channel module amplifies and passes the desired signal
to the transmitter preamplifier.

5-15 Linear Amplifier

Fellowing the channel moedule, the signal is amplified by a broadband
two-stage preamplifier. Transistor Q201 operates as a class A amplifier
and 1s Torward biased by resistors R202 and RP03. Transformer T201 is
an impedence matching device to couple the output of the channel module
to the Tow input impedence of transistor 0201, Transformer T202 converts
the single ended output of transistor 0201 to a  push-pull signal suita-
ble for driving the class B amplifier stages consisting of transistors
Q202 and 0203,  Transistors 0202 and Q203 provide sufficient rf energy
to drive the power amplifiers, transistors 0204 and 0205 to the 30 watt
output Tevel.  The amplified signal appears across capacitors €216
through C219.  The output capacitor value is fixed at the correct

B
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valtue for matching to a 50 ohwm transmission line. The output signal passes
through the antenna section of relay KZO01 and the current sampling trans-
former T205. A pickup coil wound on the core receives induced rf voltage
which is rectified by diode C207 and fiitered by capacitor C220. This
voltage is used to actuate the meter on transmit and indicates proportion-
al antenna curvent. As tha aperating fTrequency goes higher, more coupling
occurs and the meter will read higher than it does at the lower frequencies,

Tane Oscillator

A tone oscillator is installed in the SSB-20A and SSB-20MA to facili-
tate tuning the anltenna and for CW operation. This circuit consists of
phase shift oscillator Q108 and emitter follower Q107. The phase shift
network, consisting of capacitors C136, C137 and C138 and resistor R141,
R142 and R143, creates a phase shift of 180° at 1,000 Hz. This, coupled
with tThe 180°% phase shiftl in Cransistor 108 causes the circuit to oscil-
late at a frequency of approximately 1,000 Hz. The signal is applied to
the base of transistor Q107 which matches the tone eoscillator to the micre-
phone circuit., Through the $SB modulating process the tone is converted
to a pure CH nole which is radiated by the antenna.

A sidetone is taken from the output of the tone oscillator emitter
follower stage and fed-into the audio amplifier so that the CW signal may
be monitored on the loudspeaker. Potentiomster R136 adjusts the Tevel of
audio coing into the balanced modulator establishing the power output fTor
CW and tune operation. To operate the SSE-20A on CW, it is necessary fo
rotate the function switch to CW position to transmit, and back to USB {or
LSB, 4f Tower sideband is used) for receive. -

Function Switch

Section A of SW1 connects the meter to measure batiery voltage in
the BATT position. Resistor RI converls the meter to read 15 volts full
scale. In positions 2-5, the meter reads antenna curvent on transmit and
relative signal strength on receive. Section C of SW1 determines which
sideband is recejved by the application of bias to either the USB, or
LSE transistor amplifier. This switch section is wired to transmit CW
on upper sideband; that is, the CW note s displaced approximately 1,000Hz
above the suppressed carrier frequency. If Tower sideband CH s desired
on a USB/LSBE eguipped set, (or with LSE only), this switch must be recon-
nected, as shown by the dotted lines in the schematic dizgrem. Section B
of SW1 connects the relay K201 coil, to the minus buss in TUNE and CW
position. In all other positicns, the relay coil goes to the microphone
connector for keying by the microphone. 5SW1 section is the audio selector
switch for AM (if installed), or SSB {USB, or LSB}. SW1 section switches
the voltage to the carrier oscillator (0113). Section F of ST allaows
the tone oscillator to be keyed in CW position and keys the tone oscillator
on in TUNE position,
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SECTION 6
MAINTENANCE AND REPAIR

GENERAL MAINTEMNANCE PROCEDURES

It is not recommended that the SSB-20A/20MA be frequently dismantled
for dinspection. Experience has shown that most failures result from un-
necessary handling. Therefore, unless the set has heen submitted to
severe envirotmental conditions, the following procedures constitute a
satisfactory inspection. These inspections should be carried out either
monthly or weekly depending on usage.

(1) Inspect exterior of the equipment, Clean dirt and moisture from
equipment surface, Use a clean cloth s1ightly dameened with water.

(2) Inspact controls for normal operation and Tor loosencss. When
tightening knob retainer screws, hold knob firmly o that torgue
is not transmitted through shaft.

{3) Inspect antenna for breaks, loose antenna connections or evidence
of strain.

(4) Check battery condition.
(5) Insure that microphone connection is tight.

Most problems encountered with the SSE-20A8/20MA result from one of
Tollowing conditions:

(1) Loese or disconnected power connections.
(2)  Improperly connected or damaged antenna.
(3)  Improperly cormected microphone,

(4) Improper tuning.

These conditions occur most frequently with items that receive heavy use

in the field.
PRINTED CIRCUIT REPAIR AMD TRANSISTOR REPLACEMENT

The base material in Stoner printed circuit boards is epoxy Tiberqglass
and s virtually indestructable. The board is made by etching away metal
and not by printing, as the common name "printed circuit" implies. The
advantage of such construction is ruggedness, elimination of Wiring errors
reproducibility and accessibility of comaonents,



Replacing components on the board is not difficult bul care must
be exercised to avoid overheating the thin plated copper foil. I1f the
Tines which form the circuit gel too hot, they will overheat the hond-
ing material and separate from the board. After completing repairs,
check the reworked circuit boards to see that solder has not splashed
and bridged two or more circuit Tines.

Replace two lead components (such as resistors or capacitors) by
alternately heating the two wire leads while simultaneously pulling on
the part with needle nose pliers.

The same technigue should be used on three or four Tead components
(such as transistors or coils). Rocking the part while heating the ter-
minals will usually speed the removal process. Integrated cireuils My
be removed by using a piece of small wire braid to "wick" the solder
from the toil on the back of the board where the integrated circuit
leads pass through, Do not use excessive heat as the foi) may be 1ift-
ed from the board.

The hole in the eircuit board, through which the lead has passed
should be cleaned out with a sharp pointed instrument to facilitate
insertion of the replacement part.

If the foil is lifted due to excessive heat, it can be repaired
by cutting off the loose section and carefully replacing it with a jum-
per wire. A break in the foil may be repaired in a similar manner. Lay
a picce of wire acress the break in the foil and flow solder around the
conductor. '

Although it seldom happens with epoxy Tiberglass circuit hoards,
occasionally fine hairline cracks can appear on the foil due to evces-
sive stress on the board. This condition usually causes intermitient
operation. These cracks are difficult to locate even with a magnify-
ing glass. Continuity testing with an ohmmeter and flexing of the board
will reveal the defect. Uhen the break is located, it can be repaired
in the same manner as with a more visible crack.

A similar trouble can also be caused by a poor solder joint where
the wire passes through the board., This type of circuit defect is also
not very Tikely, however, since the circuit hoard undergoes many separate
visual inspections and electrical tests.

Use caution when making voltage measurements to avoid shorting a
transistor element to ground or adjacent civeuitry.

Most dmportant, verify that a defective component in the circuit
did not cause the original transistor Tailure.

Never renove or insert a transistor with power applied to the cir-
cuit. Current or voltage surges can damage transistors.,

Solder and unsolder transistors quickly to avoid damage due to ex-
cessive heat. Use a small dron such as a quick heat gun or small pencil
iron. g
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Be carevul to insert the replacement transistor correctly. Reversing
Teads can destroy a good transister due to reversed polarity or excessive
voltage. ’

FAULT ISOLATION

Most fault dsolation procedures require that the top and bottom
covers of the transceiver be removed., Prior to removal of these covers,
verify that all connections are properly cohnected.

PRELIMINARY PROCEDURES

(1) Remove Tour screws on each side of the cover and pull cover toward
Ffront of transceiver slightly and 11t up at rear to remove.

(2) Visually inspect top of set for obvious damage, such as burned re-
sistors or capacitors or other apparent damage,

(3) Turn set upside down and remove screws holding bottom cover in place
and remove cover.

(4) Visually inspect interior of bottom of set for obvious damage such
as burned resistors or capacitors or other apparent faults.

(5) Repair or replace any faulty parts observed in steps 2 and 4.

Equipment Reguired Tor Fault Isolation

(1) Signal generator terminated with 50 ohm resistor.

(2) Volt/ohm meter, 20,000 ohms per voll (VON),

(3) Vacuum-tube voltmeter (VIVM).

Polarity Protection and Leakage Check

(1) Set volt/ohm meter to R X 100 scale.

(2) Disconnect transceiver poﬁ&r cable from power source.

(3) Rotate VOLUME ON-OFF control clockwise to turn set on.

(4) Connect the positive lTead of the volt/ohm meter to the red clip on
the power cable. Connect the negative Tead of the volt/ohm meter
to chassis ground. Indication should be greater than 3K ohms.

Voitage Checks

(1) Connect test power cable to 12V dc power supply.

(2) Place FUNCTION switch in BATT position and note meter reads near

center of green portion of scale. Return FUNCTION switch te USB
(or LSB, if LSB only) position.

{3
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Application Data

Stoner Communications, Inc.
8701 Industrial Lane
Cucamonga, California 91730 DSA

MARCH 1969
MANUAL AFFECTED: Maintenance Manual Model SSE-20A and SSE20MA
SUBJECT: TWCREASE IN AURIO FIDELITY:

IE has been found that a increase in audio fidelity can be achieved with the following
change. .

MPF-103 (Q112) CHANGE TO MPI-106/2N5484

Reguires adding 1k resistor and 10mf/16y
capacitor,

LIOM’FD

}’56 W Vv DC

To install, cut foil between source and ground. Drill holes across break with 1/2"
spacing,wrap leads and insert. Alternately drill 4 holes and mount side by side.

ECO 1040

Froducl calalog: Dale Seclion Fage
Fabing.3




INTEGRATED CIRCUIT VOLTAGE CHART

& RECEIVER
— ] 7 3 i 5 6 7 g
D 105 0 5 1.8 1 9.8 8.5 BS5 BD
0118 55 6.5 6.5 6 6.5 12 %5 12

INTEGRATED CIRCUIT VOLTAGE CHART

TRANSMIT
1 23 I 5 & 7 8
0 105 1.5 1.5 0 1 0 85 7.75 8
Q118 56 &5 55 @B 85 B 12 12

()
FET VOLTAGE CHART IN RECEIYE POSITICM
5 i D G
g 112 0 0 0
FET VOLTAGE CHART TN TRANSMIT POSITION
S b (3
Fq g 112 0 4 .
ix_ S = Source
b = Drain
5 = Gate




TRANSTSTOR VOLTAGE CHART

RECEIVE POSITION

E B G
101 5 8 f
Q 102 1.1 1.7 _Us8 7.00
Q 103 1.1 e A L35 7. mj
Wziw@
0 104 157 -Jgel ﬁ»‘i ]3‘:'\%{
z :ZZ _;j% II‘«ITEGHA]E_[]fE_E:I-LﬁRT = soslss.
Q 107 3.5 4 8.5
Q 108 1 1.5 4
Q 109 1.8 1.75 8.5
Q 110 0 0 0
Q111 12.6 11.6 9.00
112, FET 0 0 0
ﬁ"g_m 1.50 1.5 8.
Q114 1.25 1.9 6.25
q 115 1 1.5 6
Q 116 7 1.5 12
Q117 7 6.2 0

0118

SEF INTEGRATED CHART




TRANSISTOR VOLTAGE CHART

TRANSMIT POSITION

i E B C

q 101 0 0 0
q 102 1.5 3.5 5.75
q 103 1.5 0 6.75
q 104 2 2.5 7.50
0 105 SEE INTEGRATED CHART

Q0 106 8 2 8

0 107 3.75 4 8.5
0 108 1 1.5 4

0 109 1.2 | 1,75 8.5
Q110 0. 40 1 7.4
Q11 12.6 12 9.0
q 112, FET 0 N 0 A

q 113 1.5 1.5 8
T T
Q 115 & . 1.5 6
Q116 6.75 7.25 12
Q117 6.75 5 0

A1l readings taken with minus lead of voltmeter to terminal 3 on rear

of SSB-20A or pin 1 or power plug on front of SSB-20MA.




SECTION 11

TEST DATA

Transistor connections as viewed fmm!top of PC board.
—

—

SE 2350 SE 2351 SE 2349
E = . C Ea i C Emc
o \ e l\"“_x’
B
B NEN
PNP TRANSISTCR
TRANSISTOR
VELLOW QICS g
BLUE QI8 WD
{FET)

FIELD EFFECT TRANSISTOR

INTEGRATED
CiRCUIT

E=EMITTER
B=EBASE
C=COLLECTOR

ARE MADE FROM FRONT PLUG

ol
[ |

ON SSBE2OMA READIN

GND.= PIN |
+ =pIN2
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(3) Measure voltage at collector of transistor 0121. Voltage measured should
be 9.5 volts dc +0.2 volts.

{4) Measure voltage at junction of €169, R181 and R182. It should
measure & volts, +1.0 volis.

(5) Connect ac probe of VIVH to emitter lead of transistor 0113. The
meter should read at least 0.5 volts.

(6) Connect ac probe of YTVM to Pin #4 of circuit board connector. The
meter should read at least 0.5 volts on all channels.

(7) Check voltage at junction of R101 (10K} and C102. Turn CHANMEL switch
through all functioning channels. The voltage should not be less than
7.0 volts,

(8) Measure voltage on cathode lead of the output diode of any transmit
channel module. Tuwrn bandswitch through all functioning channels The
voltage should not be less than 7.0 volts.

Quick Checks

Unce the polarity protection, leakage and voltage checks have been
completed, the following guick checks will give a comprehensive indication
of performance of several circuits.

(1) Hold the metal part of a screwdriver and touch one of the leads of
capacitor C133., A buzz or click should be heard in the speaker. This
indicates that the audio stages are working.

(2) Hold the metal part of a screwdriver and touch one end of resistor
Ri09 or R110 and vrotate the volume contrel to full clockwise position.
It the 1-F stages are working properly, several broadcast stations or
considerable static should be heard in the speaker.

(3) Insert screwdriver in antenna jack J1. The transceiver is sufficient-

1y sensitive to pick up static or stations with no more antenna than
this. By following the fault isolation procedures cutlined in the
previous PJ]T!Td||_ and by studying the theory of operation section,
a technician should be able to isolate any problem that would be
1ikely to occur in the SSRE-Z20A/2004 fransceiver.

ALTGHMENT PROCEDURES

Required Test Equipment

The following equipment is necessary to perform alignment procedures
on the SSB-208/20MA transceiver:

(1) Frequency Counter - Monsanto Model 1004 or equivalent,
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6-12

(3)
(4)
(5)
(6)

Oscilloscope - Tektronix Model 515A or equivalent.

Signal Generator - Clemens Model SG-83A terminated with 50 ohm resistor,
Termination Wattmeter - 50 ohms, Waters MNo. 334 or equivalent.

Two-Tane audio generator - Stoner Madel TE-10 - or equivalent.

Vacuum tube voltmeter {(VTVH) - HP Model 4100 or equivalent.

RECEIVER ALTGNMEMT

The following procedure must be accomplished for proper alignment of

the S5B-200872080 receiver section:

I-F Aldignment

(1)

(2)
(3)
(4)

(6)

(7)

(8)

(9)

(10)

Connect AC probe of VTVH to the plus end of capacitor C169 and chassis
ground, .

Set VTVM to 3 volts AC scale,
Rotate VOLUME control ON-OFF switch to full clockwise position.
Connect signal generator in CW mode to base of transistor Q101 through
capacitor Cl02. Signal generator case must be connected to chassis
ground.
EgﬂﬂUﬂDN

bo not connect signal generator

divectly to base of Q101.
Conmect frequency counter flo junction of resistor of R16Y and capaci-
tor C132 on circuit board PC-100.
Adjust variable ﬁapacitor C158 to obtain an indication of 1650.00 KHz
plus or minus 10 Hz (this is the carrier frequency).
Connect frequency counter to plus end of capacitor C169 and chassis
ground.
Set signal generator to approeximately 1650 KHz and adjust for a 1000 Hz
audio note as indicated in the freguency counter.
Adjust coils of i-f transformers TI0YF, TI02, T103, and T104 for a maxi-

mum reading on the YTVM. (Reduce signal generator oulpul as necessary
te keep VTVM reading at 1 volt or less).

Disconnect all tesi equipment.



6-13 RF Aligrment

(1)
(2)

(3)
(4)
(5)

(6)

Rotate VOLUME control to the full clockwise position.

Potate AVC set control, potentiometer R128 to the Tully clockwise
position to disabla AVC,

Connect signal gensrator to antenna connector Ji.
Connect YTVM and frequency counter fo plus side of capacitor C169,

Adjust signal generator to channel 1 frequency Tor an audio note of
1000Hz and an audio output of 1 volt on VTVHM.

Adjust transformers L5071, L5502 and L503 on channel 1 module Tor a
maximum reading on VTVM (reduce signal genervator output level as
necessary to keep reading at one volt on YTVH).

6-14 Sensitivity Verification

(1)

(2)

(3).

Adjust signal generator output for 1 uV¥ and set the frequency to
produce a beat note of approximately 1000 Hz.

Adjust YOLUME control to obtain a reading of 1 volt on YTVM.

Detune signal generator and note that the VTVM indication drops to
less than .3 volis.

6-15 Image Yerification

(1)

(2)
(3)

hdjust the signal generator and VOLUME control as in the previous
procedure,

Tune signal gensrator 3.3 MHz higher than the channel frequency.
Increase signal generator output as required to locate signal, then

reduce audio output to 1 volt. The signal generator should read-
greater than 1 m¥, (plus 60 dbj.

E-16 A.G.C. Adjustment

(1)

)
(3)

Connect ozcilloscope between positive end of capacitor C169 and
chassis ground,

Adjust oscilloscope for an audio frequency display (1m sec/em).

Adjust the signal generator for a 0.1 volt signal at the channel
freguency with a tone Trequency of. approximately 1000 Hz.

Turn YOLUME control to the full clockwise position.
Adjust AGC potentiomster R128 for 2.8Y audio oulput on the VTVM.
VYerify that oscilloscope wave form is not distorted.

Remove oscilloscope and adjust signal generator to the 1.0 uV level.



(8) Verify that VTYM reading has not dropped below 1 volt.
(9) Appily a 4 uV¥ signal and note audio output level.

(10) Increase signal generator to 0.1 u¥. The audio output should
not rise above 2.8Y (plus 10 dB).

6-17 Clarifier Control Verification
Rotate CLARIFIER control and note that audio pitch changes in frequency.
6-18 Sideband Suppression Verification (USE and LSB filters installed)
(1) Place FUNCTION switch on USB position. :

(2) Set signal generator for 1 uV and vary the generator frequency for
a beat note of 1000 Hz.

(3) Adjust VOLUME control for a reading of 1 volt on YTVM.

(4) Increase signal generator output by 40 dB and switch to LSB. The
VTV reading should drop to less than T volt.

(5) Reduce signal generator output by 40 dB.

(6) Retune signal generator for 1000 Hz beat note and reset YOLUME control
for 1 volt on VTVM.

(7) Increase signal generator output to +40 dB and switch to USB. The
VTVH should read less than 1 wolt.

6-19 Sideband Suppression Verification {One filter installed)

(1) Set signal generator for 1 u¥ and vary signal generator frequency for
a beat note of 1000 Hz.

(2) Adjust YOLUME control for a reading of one volt on VYTYM,
(3) Increase signal generator cutput by plus 40 dB.

{(4) Slowly detune the signal generator through O beat to the area of
the opposite sideband and set frequency for a beal note of 1000 Hz.
The VTV shauld vead less than 1 volt.

G-20 Additional Channels

Repeat alignment procedures for each channel. Remove all test equip-
ment upon completion of receiver alignment.

6-21 TRAMSMITTER ALIGHMENT
6-22 Procedures Using Two-Tone Generator
(1) Connect a 52 ohm dummy load to the antenna connector of the SSE-20A/2NMA,

(2)  Connect two-tona generator to microphone input connector across pin 1
(high} and pin 2 (Tow) and set level of each tone to 40 mV rms.

6-7
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(3} Connect VTVM and oscilloscope to T fitting installed an wattmeter,

(4) Connect jumper across pin 3 and pin 2 of microphone connector J2 to
key transceiver. '

(5) Tune transformsrs TE01, TE0Z, TE03 and adjust RE05 on the transmit
channel 1 module as well as the power amplifier vesonaling capacitor
(€216 for channel 1} for maximum indication on the oscillescope and
wattmeter, IT wattmeter power dindication excesds 6 watts, detune
TE0Z2 for less than a b watt indication-until other adiustments are
optimized, Finally. set power level or weitmeter at 6 watts by ad-
Justment of TE602. Repeat procedure for each active channel.

(6} Remove two-tone generator and adjust both carrier balance controls
R132 and €128 tor null on the VTVM.

q@wm'a

It may not be possible to completely
balance out carrier due to excessive
module gain. I¥ the carrier cannot

be reduced to less than 0.3V rms, it
indicates that the transceiver is self
oscillating due to excessive module
gain., Detune center c¢oil of channel
module to reduce the reading to below
0.5V rms,

Procedures Without Two-Tone Generator

For correct transmitter tuning. o two-tone tesl signal must be used.
This s simulated by inserting carvier along with the built-in test tone
signal as follows:
(1) Connect YTVM to wiper of TUNE LEVEL potenticmeter R136.
(2} Place CHARMEL switch on channel T and FUNCTIOW switch in TUNE position,

(3) Adjust potentiometer R136 for 0.3 volts rms.

| moe

Tune level adiustment should be
adjusted in a blank channel posi-
tion (Remove channel module if
necessary ).

(1) Adjust transformer T602 in a clockwise direction for a reading of 6
walls power output.

(5) Tune transmitter power amplifier resonating capacitor (C216 for channel
1) for maximum output.

(6) Readjust TG60Z, if necessary, to maintain 6 watis power output.

G-0
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(7) Repeat steps 4 through 6 on all installed channels then return to
channel 1,

(8) When power amplifier tuning is complete reduce power output to 3
watts by adjusting T602.

(9) Place FUNCTION switch in USB position {or LSB, if LSB only).

(10) Depress push-to-talk button and unbalance carrier for a reading
of 3 watts.

(11) Release push-to-talk bution and place FUNCTICN switch in TUNE position.

(12) Synchronize two-tone pattern on oscilloscope and adjust transmitier
power oulbput on the wattmeter. The wattmeter should read 4 to 5
walts indicating a peak envelope power of 10-12 watts. The waveform
while slightly distorted (due to tone oscillator output being dis-
torted) should show no evidence of regeneration or flat-topping.
KWhistling into the microphore should produce over 12M on wattmeter.

6-24 Carrier Balance Verification
(1) Connect jumper across pins.3 and 2 of -microphone connector J2.

(2) Balance oul carrier by alternately adjusting the potentiometer R132
" and capacitor C128. '

(3) Disconnect jumper, disconnect oscilloscope from T connector on rear
of wattmeter, and connect VTVM to the T.

(1) Reconnect Jumper across pins 3 and 2 of microphene connector J2 and note
that the residual noise output is Tess than 0.3 volts rums.

- 6=-25 AM Adjustment (if AM filter is dnstalled)
(1) Place FUNCTION switch on AM positicn and depress push-to-talk button.

(2) Adjust carrier insertion control R135 for a watlmeter reading of 3
watts, on channel 1.

(3) Verify that AM carrier output is the same on the other installed
channels.

(4) Return switch to USE position (or LSB, §f LSB only).
6-26 CW Operation

(1) Connect key to terminals 1 and 2 of TB1(in Jack on SSB-40MA) and place
FUMCTION switech in CW position.

(?)} Depress key and note a wattmeter reading of approsimately 5 watts.
A sidetone should be heard in the handset and/or speaker,



(3) Short the key connections (terminals 1 and 2 of T1) on the rear apron
to verify CW operation.

6-27 Hicrophone
(1) Press push-to-tatk button and speak into microphone. MWith normal
. speech and Tips two inches away from microphone, the peaks of the
rf envelope should start fo ¢lip on the oscilloscope wave form.
The watimeter should jump to 3-4 watts on voice peaks. Whistling
into the microphone should produce over 172 watts on the wattmeter.
6-28 Channel Frequency Adjustment

(1) Unbalance carrier by adjusting potentiometer R132 for approximately
three watts power output.

(2) Connect frequency counter through isolating resistor (approximately
6-8 K) Lo T fitting on rear of wattmeter.

(3) Press push-to-talk button on microphone.

(4) Adjust freauency netting capacitors Cl46 through €149 to correct
channel Trequency for each channel within 20 Hz.

(5) Re-adjust potentiometer R132 to rebalance carrier.

IGTE

a

Measured frequency is actual channel
frequency (not crystal frequency which
is 1650 KHz higher).

6-10
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installed in the SSBE-20A or 55B-20MA,
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SECTION 7,
S5B-200

REPLACEABLE PARTS LIST

REFERENCE " Zee
DESTIGHATION DESCRIPTION

STONER
PART ND.

FRONT AHD REAR PANEL COMPOMENTS

Cl Capacitor Elec. 2.5 uF 16Vdcw  +50 -10%
G2 Mot used

C3 Capacitor Flalt Foil .33 uF 250Vdew  20%
G4 Hot used

G Not used

Co Capacitor Flat Foil .33uF 250Vdcw  20%
C7 Capacitor Flatl Foil .1 uF 2b00Vdcw  20%
CR1 Diode, Silicon

CR2 Diode, Silicon

£Bl Circuit Breaker Assy 4 fmp. (for dc version)
CB1 Circuit Breaker Assy 2 fmp.  (for ac version)
J1 . Connector UHF, Chassis Mount

Je Connector, Plug S-pin (SSE-20MA only)

J3 o Conmector Microphone Female

dd Phone Jdack [SSE-20MA4 only)

J5 Phone Jack (SSR-20MA only)

M1 Meter 0-1 MA DC

2N Connector 22 Pin PC Double Row

P2 Connector 10 Pin  PC Double Row

11 Resistor Comp.  14.3K ohm 1/24 1%
R2/ 504 Potentiometer 100X chm W/ switch

13 Potentiometer 25K olm Round Shaft
R4 Resistor Comp  GBO  ohm 1/24 10%
RFCT Choke RF 200 ul

SPKI Speaker 2 1/2" 5g. 16 ohm Mylar

S Function Swilch fssy

S Switch, Rotary 4 pole 4 pos

SW3 Hot used

Sha see RE2

4952-205

4926-334

4926-334
4926-104

94 10-031
6410-031

126005
116053

110-024
5110-029
5110-037
5110-040
5110-040

6110-015

5110-019
5110-021

6335-143
6321-104
6310-2563
6320-681

5010-0249
6410-010

116059
6520-002

o L J
4



FIGURE 7.
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REFERENCE

© DESIGHATION

Ny T 14348 =SB /NCGI—

REPLACEABLE PARTS LIST

STOMER
PART NOD.

DESCRIPTION

TB1

RF, IF AND AUDIO

c101

cio2
c103
CT04
CHon
Cl106
clo7
108
€109
C110
€117

C1e
C113
114
C115
C116
C117
€118
€119
C120
C121

Clzz
€123
124
€125
€126
C127
C128
€129
C120
£131

C132
€133
C134
G135
Cl3k
C137
C138
C139
G140
C141
Cl42
€143
€144

Barrier Terminal Block

BOARD

Mot used

Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Mot used

Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor

Capacitor E

Capacitor
Capacitor
Capacitor
Capacitor
Capacitor

Disc. .01 wF
Mica 250 pF
Flat Foil .1 uF
Flat Foil .1 wF
Disc. .007 uF

F Filmite .0027ulF
Flat Foil .1 uF
Flat Foil .1 uf
Flat Foil .1 uf
Ftat Foil .1 uf
Flat Foil .1 ulF
Disc. CL0TuF
Flat Foil .1 uF
Mica 250 pF
Flat Foil .1 uF
Flat Foil 1 uk
Msc: .01 wF
Mica 20 pF
isc, .01 uF
Flat Foil .1 uF
Ftat Foil .1 uF
Flect. 20UF
Mica 270 pF
Flat Foil .1 uF
Elect. 10 uF

Trimmer 5-60 pF

isc., JOT uF
Disc. 01 uf
Flat Foil .22 uF
Flat Foil .1 uf
Higas 01 ulF
Elect, 10 uF
Ceramic 470 pF
Nisc, T uF
lisc, T UF
Vise. L1 uk

Filmite .QD22uf

Flat-Foil .1 uE
Flat Foil .1 uF
Mica, 250 pF
Mica 450 pF
Fiat Foil .1 uF

10 Terminal

100V
500V
2504
250y
500V
200V
250V
250V
200y
£H0Y
250V
100Y
2h0v
500V
2500
250
ooy
500Y
100Y
2b0Y
250V

16Y
500V
250V

tey

B0y
100Y
100V
250
2500
1004

T6Y
LO0OY
1 00y
100V
100V
200
2L0Y
2L
0oV
500
250

20w
10%
20%
20%
20
10%
20%
200
2008
20%
20
20%
20w
10%
20%
20T
10%
10%
208
20%
20%
-10
10%
20%
-10

20%
20%
20%
20
20%

20%
20%
20%
10
20
20%

-10%

104

=20 ¢

+50

45

20%

0

o
qa

s

6L00-010

A4987-103
4910-251
4926-104
4926-104
4946-102
4935-277
4926-104
4926-104
4926-104
4926-104)
4926-104
4947103
4926-104
4910-251
4926-104
4926-104
4947103
4910-200
4947-103
A4726-104
4926-104
4952-020
4910-271 -
4526—]D¢
4952-010

5000-060
4947-103
4947-103
40926-224
A926-104
4947103
4952-010
4920-477
4997-103
£947-103
4947-103
4935-222
4926104
4926-104
4910-251
A4910-451
4926104
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REPLACEABLE PARTS LIST

REFEREHCE ! STOHER
DESIGNATTON e R A A R T ) | A PART NO.
145 Not usecd

Cl4G Capacitor Trinmer 5-60 pF 50V L000-060
147 Capacitor Trimmer 5-60 pF LoV LHO00-060
C148 Capacitor Trimmer 5-60 pF 50V 5000-060
€149 Capacitor Trimmer 5-60 pF S0V 5000-060
C150 Capacitor Flat Foil .1 uF 250V 20% 4926-104
C157 Capacitor Disc. .01 uF 100V 2l 4947-103
Cis2 Capacitor Disc. .01 uF ooV 20% 4947 -103
C153 Capacitor Dise. .01 uF 100V 20% 4947103
€154 Capacitor Disc. .01 uF o0V 20% 4947-103
C155 Capacitor Flal Feil .1 uF 250V 20% 4726-104
Ci56 Capacitor Elect. 10 uF 16V =10 +50% 4952-010
157 Mot used

CihB Capacitor Trimmer 5-60 pF L0V 5000-060
C159 Capacitor Ceramic &70 pF 500V ~20+50% 4920-477
C160 Capacitor Ceramic .001 pF 500V -201-50% 4920-108
C1561 Capacitor Flat Foil .1 uF 250V 20% 4926104
Cle2 Capacitor Elect. 20 uF 16Y =10+50% 4057-020
C163 Capacitor Flat Foil .1 uF 250V 20% 4926-104
Cl164 Capacitor Elect. 10 uF 16Y ~10+50% A952-010
C165 Capacitor Elect. 40 uf 2.5Y ~104+50% 4850-050
C166 Capacitor Mica 620 pF 500 20% 4910-621
Cl167 Capacitor Ceramic 2200pF HOOY ~20+50% 4920-228
€168 Capacitor Elect. 40 uF 2.5V =10+50% 4950-040
C169 Capacitor Elget. 12b.uF 16Y =10:+50% 4952-125
C170 Capacitor Elect. 10 uF 16V =1 0+50E 4952-010
C171 Capacitor Disc. .01 uF 100V 20% 4947-103
172 Capacitor Elect. 125 uF 16V = 0H-50% 4952125
C173 Mot used '

C174 Capacitor Foil Film .0022uF  200V° T10% 4935222
C175 Capacitor Elect. 10 uF 16Y ~T0+B0% 4952-010
CRIO1 MNot used

CR102 Diode Silicon &0 PIV 1 Amp. 5410-031
CRID3 Diede Silicon 5410-051
CRIOCA Diede Germanium 5410-041
R105 Dicde Germanium 5410-041
CR106 Diode Silicon LAT0-051
CR10Y Diode Silicon 50 PIN 1 Amp. 54710-031
CRIOB Diode Silicon 5410-051
CR109 Diode Silicon 5410-0561
CRITD Diode Germanium 5410-041
CR111 Diode Germanium 5410-041
CRINZ Dicde Gormanium 54710-041
CR1T3 Diode Geormanium 5410-041
CR114 Fiode Silicen 5410-044
CR115 Diode Silicon 5470-044
CR116 Diode Silicon 5A410-044
CRITY Diode Silicon 5A10-044
CR1TE Diode Silicon 5410-031

71
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REPLACEABLE PARTS LIST

REFERENCE STONER
DESIGHATION o DESCRIPTION PIART MO,
CRI119 Dicde 5i1icon 5410-031
CR120 Not used ’

CRI2T Dicde Silicon G410-051
CR122 Diode 5ildicon - E4T0-037
CR123 Diode Silicon 5410-031
CRIZ4 Dicde Silicon 5410-051
CR125 Diade SiTicon 5410-051
CR126 Diode Zener 10V W BAT0-018
FL1O1 Filter USB - 131000-02
FL102 Filter LSB 131100-02
PC100 Printed Circuit Board 116012
0101 Transistor NPH Silicon : 6910-020
0oz - Transistor HPH Silicon ] : 6910-020
0103 : Transistor KPN Silicon ' 6910-020
0104 Transistor WNPH Silican 6810-020
0105 Nol used

0106 Tranzistor NPN Silicon G910-020
0107 Transistor NPN Silican G910-020
0104 Transistor NPH Silicon GR10-070
q1ce Transistor NPN Silicon 6Y10-030
0110 Transistor HPN Silicon - 6910-020
Qi Not used .

0112 Transistor FET 6970-106
0113 Transistor KPN Silicon _ 6E10-020
0114 Transistor NPH Silicon 6910-020
0115 Transistor HPH Silicon 6910-021
016 Transistor MPM Silicon 6910-021
0117 Transistor PHP Silican 6210-022
0118 Mot used

119 Transistor MPN Silicon - 6910-020
01zn Transistor NPH Silicen 6A10-020
0121 Transistor NPM Silicon 6910-038
R107 Resistor Comp. 0K ohm .BOW  10% 6320-103
k102 Resistor Comp. 5.6K ohm .50W  10% 6320-562
RT03 Mot used

R1G4 : Resistor, Comp. 1 K ohm 500  10% 6320-102
R105 Resistor, Comp. 3.3K ohm .50V 10 i6320-337
1006 Resistor, Comp. 3.9K ohm .50W  10% 163720-392
107 Resistor, Comp. 3.9K okbm 504 0% L3Z0-3572
R108 Resistor, Comp. 15 K ohm .500 10 6320-153

0o Resistor, Comp. 3.9% ohm .500 1o 6320-352



REPLACEABLE PARTS LIST

REFERENCE ; STOMER
DESIENATION DESCRIPTION PART NO.
R110 Resistor, Comp. 3.9K ohm 500  10%° 6320-392
R111 Resistor, Comp. 15 K ohm 504  10% 6320-153
RI1Z . Resistor, Comp. 470 ohm  .50W  10% 6320-471
R113 Resistor, Comp. 1 K ohm '.50W - 10% 6320-102
R114 Resistor, Comp. 1 K ghm . .50W  10% 6320-102
R115 Resistor, Comp. 47 K ohm  .50W  10% 6320-473
R116 Resistor, Comp. 2.2K ohm  .504  10% 6320-223
R117 Resistor, Comp. 2.7K ohm  .G0W  10% 6320-272
R118 Resistor, Comp. 1 K ohm .50  10% 6320-102
R119 Resistor Comp. 5.6K ohm  .BOW 0% 6320-562
R1Z0 Resistor Comp. 5.6K ohm  .50W  10% G2A20-562
K121 Resistor Comp. 2.2K ohm .50  10% LaZ0-222
Rlz2 lesistor Comp. 100 ahm  JEOM  10% G320-101
R123 Resistor Comp. 27K aohm  .50M  10% 6320-273
R124 Hesistor Comp. 2.2K ohm LBO0H 10% G320-22¢
R1E5 Resistor Comp. 5.6K ohm  .BOW  10% 6370-562
R126 Resistor Comp. 3.9K obm 500  10% 6320-397
R127 Resistor Comp. 3.3K ohm 504 10% 6320-332 -
R128 Potentiometer 100K ohm  (Harz.) 6318-104
R179 esistor Comp. 100K ohm  .50W  10% 6320-104
R130 Resistor Comp. 1K ohm  .50M  10% 6320-102
R131 Resistor Comp. 330 ohm HOW 10% . B320-331
Rtaz - Potentiometer 200 ohm (Horz.) 6309-201
R133 Resistor Comp. 330 ohm 500 10% G320-331
R134 Resistor Comp. 100Kchm S0 108 320-104
R135 Potentiometer 10K ohm (Horz.) 6308-103
R136 Potentiometer  4.7K ohm  {Horz.) 6308-472
137 Mot used

R138 Resistor Comp. 5.6K ohm  .GOW  10% 6320-562
R139 Resistor Comp. 1K ohm  .G50W  10% G6320-107
R140 Resistor Comp. 100K ohm 500 10% 6320-104
R141 Resistor Comp. 221 ohm  .50W  10% 6320-223
R142 Resistor Comp., 5.6K ohm  .50W  10% 6320-567
R143 Resistor Comp. 5&5.6K ohm  .504  10% 6320-562
Rid4 Resistor Comp. 4.7K chm 504 10% 6320-472
Ridb Resistor Comp, 470 ohm 504 10% 6320-471
R146 Resistor Comp. 330 ohm  (50W  10% 6320-331
R147 Resistor Comp. 220 ohm  .50W . 104 6320-221
R146 Resistor Comp. 330 ohm  .5CH  10% 6320-331
R148 Not used

R150 Resistor Comp. 8.2K ohm 504 10% G320-822
1151 Resistor Comp. 22K obm  .50K  10% 6320-223
R1562 Resistor Comp. 22K ohm .50  10% 6320-223
Rih3 Resistor Comp. 22K ohm . h0M  10% 6320-2723
RI54 Resistor Conp. 22K ohm .50 10% 6320-223
R155 Resistor Comp. 39K ohm .50  10% 6320-393
R156 Resistor Comp., 39K ohm 504  10% - 6320-393
RI147 Resistor Comp. 10K ohm 500 10% 6320-103
R158 Resistor Comp. 5.6K ochm 504  10% 6320-562



REPLACEABLE PARTS LIST

REFERENCE STONER
DESIGNATION B CESCRIPTTON PART MO,
R159 Resistor Comp. 10K ohm  .5OW 0% 6320-103
R160 Mot used

R167 Resistor Comp. 47K ohm 508  10% 6320-473
R162 Resistor Comp. 5.6K ohm  .6M  10% 6320-5%62
R1G3 Not used -

R1G4 1ot used

R1G5 Mot used

R166 Resistor Comp. 470K ohm  .50W  10% 6320-474
R1G7 Resistor Comp. 18K ohm .50 10% 6320-183
RI1GE Resistor Comp. b5.6K ohm  .50W  10% 6320-5G2
R169 Resistor Comp. 330 ohm  ,60W  10% 6320-331
R170 Resistor Comp. 100 ohm  .GOW  10% 6320-101
R171 Resistor Comp. 2.2 ohm  .50W  10% b3az0-222
R172 Resistor Comp. 4.7K ohm  .50W  10% 6320-472
R173 Resistor Comp. 470 obhm 50 10% G320-471
R174 Resistor Comp. 22K ohm .50  10% 6320-223
R175 Resistor Comp. 470 ohm  .50M 0% 6320-471
R176 Resistor Comp. 1K ohm  .50W  10% 6320-102
R177 Resistor Comp. 5.6K ohm 500 10% 6320-562
R178 Resistor Comp. 100 ohm  .50W  10% 6320101
R179 Resistor Comp. 15K ohm  .50W  10% 6320-1453
R180 lesistor Comp., 680 ohm  ,50W 10 6320-681
R181 Resistor Comp.” 3.3 ohm .50W 0% 6320-033
R1s2 Resistor Comp. 3.3 ohm .50W 10% 6320-033
R183 Resistor Comp. 5.6K ohm .BOM  10% G320-562
R184 Resistor Comp. 2.2K ohm 500  10% 6320-222
R1E85 Resistor Comp. 1K olm 500  10% 6320-102
RTE6 Not used

RI87 Not used

R188 Resistor Comp. 27K ohm  .50W 10% 6320-273
R153 Resistor Comp. 1K  ohm 504 709 6320-102
R180 Resistor Comp. 330 ohm  .50W  70% 6320-331
R191 Resistor Comp. 5.6K ohm 504 0% 6320-562
R182 Resistor Comp. 478 ohm  L50M  10% 6320-473
R1G3 Resistor Comp. 100 ohm .50M 10% 6320-101
R194 Resistor Comp. 5.6 ohm 1TW  10% 6325-056
RECT0T Choke RF 182006
11071 Transformer GEI10-015
T10% TransTormer 6810-020
T103 Transformer 6810-020
T Transtormer 182005
T105 Transformar GB10-020



REPLACEABLE PARTS LIST

DESCRIPTION

REFERENCE

TSTONER
PART MO,

Yol Channel Crystal To customer Trequency
Y102 Channel Crystal To customer freguency
Y103 Channel Crystal To customer freguency
Y104 Channel Crystal To customer frequency
Y105 Channe’l Crystal 1650.0 KHz IF
Hone Crystal Sochel

Crystal Socket

Crystal Sochket

Crystal Socket
None Connector Pins
TRANSHMITTER ASSY
c201 Capacitor Disc, 01wl 100V 20%
r2pz Not used :
€203 Mot used
204 Not used
205 Capacitor Flat Foil 1 uF  250Y  20%
Ca06 Capacitor Flat Foil JoouF o 250V 20%
canv ot used
C208 Not used
Cz09 Hot used
Ce10 Hot used
C211 Hot used
212 Hot used
213 Not used
cz214 Capacitor Flat Foil 1 oul 260V 203
C21h Capacitor Flat Foil A yF 260¥ 20%
Ca16 Capacitor Trimmer Value Defermined by frequency
Cz17 Capacitor Trimmzr Value Determined by frequency
CZ218 Capacitor Trimmer Value Determined by frequency
C219 Capacitor Trimmer Value Detevmined by freguency
£z220 Capacitor Disc. 01 uF ooy 20%
221 Capacitor Elec, 125 “uE 16¥  -10+50%
ce2z Capacitor Mica Value Determined by Trequency
€223 Capacitor Mica Value Determined by frequency
224 Capacitor Mica Valus Delermined by frequency
C225 Capacitor Mica Value Determined by frequency
€220 Not used
G227 Capacitor Flat Foil SEuF 25N PBE
228 Capacitor Flat Foil 22 uF o 2h0v  20%
C2eg Capacitor Ceramic 1000 pF h00v  -20450%
CZ230 Kot used

5114165

5110-060
5110-060
5110-060
5110-060

5110-011

4947-103

A926-104
A926-104

4926-101

4926104

4947-103
4952-125

4926-224
1926-2214
4920-108



REFERERCE

REPLACEABLE PARTS LIST

_ DESCRIPTION

STONER
PART_HO.

DESLGNATION o

23l Not used

23z Mot usead

233 Capacitor Ceramic 1000
CRZ0T Diode Germanium

CRE0Z Diode Siticon LD PIV 1 Amp.
CR203 Diode Silicon 50 PIV T fmp.
K2at Relay 12V dc, 5 fmp, APDT
None Relay Socket

PCzo0 Printed Circuitl Board

0201 Transistor NPN Silicon

neoe Transistor NPH 5ilicon

Gr03 Transistor NPH Silicon

0204 Transistor MPN Silicon Powor
(1205 Transistor HPH 5ilicon Power
R0l Resistor Comp. 3.3k
R20Z Resistor Comp. 1:5K
RZ03 kesistor Comp. 100
R204 Resistor Comp. 12
RZ0h Resistor Comp. 680
[ 206 Hot used

RZ207 Resistor Comp. 100
R20E Mot used

Re0s Resistor Comp. &id
RETO Resistor Comp, )
R2711 Not used

R212 Resistor Comp. 270
R213 Resistor Comp. 10
R214 Not used

R21h Not used

R216 Resistor Comp. 15
R217 Resistor Comp. 470
k218 Resistor Comp. 1.8K

RFC201
RFCZ202
RFC203
RFCZ204
RFC205

Chaoke RF
Mot used
Choke RF
Hot used
Choke RF

plf f

ohim
ohm
ol
Dl
ohm

ohm

chim
ahim

ahm
ohm

ohim
ohm
ahim

500V

- S0
. 50N
. 50
. 50N

B0k
a0

» HOW
v o0

B0
B0V

B0
< B0
- G0N

204508

4920-108

65410-041
S010-031
410-031

140-025
140-026

9
5

116010

6910-038
6OT0-D38
6910-038
6910-D24
691 0-024

6320-332
6320-152
6320-101
6320120
6320-681

6320-101

63220-027
6320-027

Gas0-271
G320-100

6320-150
6320-471
6320-182
182007
182005

182007

o
[laial



REPLACEABLE PARTS LIST

STONER

REFERERNCE -
DESIGHATION DESCRIPTION PART NO.
T201 Transformer RF 182020
T202 Transformer RF 182002
1203 TransTormer RF 18200401
1204 TransTormey Toroid 182017-01
T205 TransTormer Sampling 182010
SW201 Switch Wafer 2 Pole 4 Pos. 6520-028
Power Cable Assy. 116024
Power Cable Assy. (40MA only) 120007
CHANMEL MODULE 142002 (RECEIVER)
ChHOT Capacitor Ceramic 220 pF ooy 208 A020-227
CHOZ Capacitors Sce Table 3-]
CH03 Capacitors Sece Table 3-1
C504 Capacitors See Table 3-1
Cho5 Capacitors See Table 3-1
C506 Capacitor Mica b pf LOOV 10% 4910-0450
ChH07 Capacitor Disc. 1 uE 100V 20% 4946-103
508 Capacitor Disc. 0 4F 1006V 20% 4946-103
CRE0T Diode Silicon 5416—3?1
CR502 Diode Silicon 5410-051
CRh03 Diode Silicon 5410-051
R501 Resistor Composition 3.3K ohm  1/4W 10% 6315-332
REQOZ Resistor Composition 150 ohm  1/44 10% 6315-151
R&03 Resistor Composition 27K ohm 1/ 10% 6315-273
RE04 Resistor Composition 27K ohm  1/4U 10% 6315-273
RE05 Resistor Compesition Value determined by gain
0501 Transistor FLT 2N5484 6910-104
THM Transformer T-F 6R10-020
TH02 Transformer 1-F 6810-020
THO3 Transformer I-F 6810-020

0 WD



REPLACEABLE PARTS LIST

REFERCNCE | _ | STONER
DESIGHATION DESCRIPTION PART NO.
CHAMMNEL MODULE #142004 . (TRANSMITTER)

Co01 Capacitor Ceramic 220 pF 500V 20% 4920-227
C602 See Table 3-1

Co03 See Table 3-1

C604 See Table 3-1

CE05 See Table 3-1 .

CO0G Capacitor Disc. .01 uF 100V 20% 4946-103
ceny Capacitor Disc. 00T uF KOOY 0% ' 4946-102
Ce03 Capacitor Disc. O F 100V 20% 4946-103
CREDT Diodes Silicon 5410-051
CRE0Z Diodes Silicon 5410-05]
(601 Transistor FET 2H5484 : _ 6910-106
RE0? Resistor Camposition 150 ohm 1744  10% - 6315-151
RG03 Resistor Composition 47K ohm  1/4W  10% 6315-473
RG04 Resistor Composition 1K ohm  1/4W  10% 6315-102
R605 : Potentiometer PC 100K ohin 6318-104
T601 Transformer I-F ) 6E20-020
1607 Transtormer I-F GE20-020
T603 Transformer I1-F ' ' 6820-020

=110
219



P ",

SCHEMATIC

DESTGRATION

REPLACEABLE PARTS LIST

P5-20/2 AC POMWER SUPPLY

c801
C802

Cao3

CRENT
CREDZ

RE01
REOZ

T801

TBBO0

Capacitor Elect,

Capacitor Elect.
Capacitlor Elect.

Diode Bridge
Diode ZYensr

Resistor, W/W
Resistor, Comp.

Transformer

Terminal Block, 10 terminal

| STOMER

DESCRIPTION PART NO.

4200 uF 40V 4950-422

20 uF 16Y 4952-020

500 uF OV +150-10% 4957-501

6.0 Amp. 50V 5410-007

14y 100 5410-028

40 ohm 20 103 6328-003

4. 7K ohm  1/2W 10% 6320-472
126021

GHO0-010

=1

Change 1 711

——



APPEMDL X A

115/2308 AC POWER SUPPLY
PS-20/2
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1

™2

a5B-204

P5-20/2 AC POWER SUPPLY

GEMERAL

The PS§-20/2 ac power supply that s used with the 115/230V ac
version of the SSB-20A4 converts the applied main ac voltage to the
+14Y dc power required Tor operation of the radiotelephone. The
power supply is mounted on the top of the radiotelephone main chassis
dirvectly behind the transmitter section.

THEORY OF QPERATIOM

The 115V ac or 230V ac power 95 applied to the primary windings
of transformer T801. The applied voltage is dropped in the trans-
former to provide 14 volts cutput from the tapped secondary windings.
This output is applied to diode bridge CRBD1 where it is rectified.
The 14V dc output from the bridge is filtered by a capacitor network
for application to the transmitter secticn. This output is also re-
gulated by zener dicde CREOZ for use in the rT, i-f and audio sections
of the transceiver,
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Resistors R503 and R505 in the Recwsuﬁ Channel Module and
resistor RED3 1n the Transmit el Module may vary in
value from 18K ochms to 47K ohm add1L?Gna1 gain in the chan-
nel module, also, in some cases potentiometer RGOS in the
Transmit Channel Module may be omitled for the same reason.

The Transmit and Receive Channel Module for T Frequencies
above 8 MHz shown on the CHAMMNEL MODULE SCHEMATIC OTAGRAMS
sheet is not used with the SSB-20A ar SSBE-20MA radios.
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OPTIONAL ACCESSORY EQUIPMENT LIST

OPTIONAL ACCESSORY EQUIPMENT (SSB-20A)

The optional accessories that are available for the S5B-20A consists
of the following jtems:

(1} AC-27 Antenna Selector unit for selecting single channel dipoles.

1

(2) AC-108A/1
AC-1088/2
AC-1080/3
AC-TO8AS &

Dipole: Single Channel (specify frequency)

Two Channel (specify freguency)

Single Channel with 100" coax cable (specify frequency)
Two Channel with 100" coax cable (specify frequency)

I

(3} AC-111A/1 -~ Mobile Uhip Antenna, single channel, body mount
and spring; Tor operation in the 2 - 3 MHz frequency range.
AC-T118/2 - Mobile Whin Antennai same as AC-111A/1 except for
operation in 3 - 4 MHz frequency range.
AC-111A/3 - Mobile Whip Antenna; sams as AC-111A/1 except for
operation in 4.6 - 7.5 MHz freguency range.
AC-T11IA/4 - Mobile Whip Antennz; same as AC-111A/1 except for
operation in the 7.5 - 12 MHz frequency range.
AC-1T1A/5 = Additional channel Toading coil and whip assemblys
for operation in 2 - 3 MHz freguency rangs.
AC-111A/6 -  Same as AC-111A/5 except Tor operation in 3 - 4 WHz
frequency range. ; !
AC-T1IA/7 - Same as AC-111A/5 except for operation in 4.6 - 7.5
MHz freguency ranoe.
AC-1110/8 - Same as AC-111A/5 except for operation in 7.3 -
12 MHz frequency range.

(4) AT-1254/1 or /3 Mobile 4-Channel Antenna System: Whip antenna and
tuning unit.

(6) AT-150/1 or /2 Base Station 4-Channel Antenna System

(6) AT-5 Portable Reel Tape Dipole.

(7) AC-105/1 Battery Charger for auto battery: 115V ac
AC-105/2 Battery Charger Tor auto battery: 230V ac
AC-105/3 Battery Charger for auto battery: 115/230V ac

(8 PS-3/1 Regulated AC Power Supply.

(9) AC-1034 Telephone Adaptor.

(10) AC-T14A Telephone Mandset.

(11} AC-119 Headphanes.

(12) M-3/1 or /2 Desk Wicrophone.



(13)
(14)
(15)

(16)

J-47/1 Telegraph Key.
AC-26/1 Mobile Mounting Kit.
AC-110 Hoise Suppression Kit.

AC-121 Spares Kit, 2 years, 1 to 4 units.

OPTIONAL ACCESSODRY EQUIPMENT (SSB-20MA)

The optional accessory equipment available for the SSB-20MA consists

of the following items:

(1)

(2)

(3)
(4)
(5)
(6)
(7)
(&)

AC-108A/1
AC-108//2
AC-T0BA/3
AC-108A/4

Dipole: Single Channel {specify frequency) .

Twe Channel (specify frequency).

Single Channel with 100" coax cable (specify frequency).
Two Channel with 100" coax cable (specify freguency).

E b1

AC-T11A/1 = Mobile Whip Antenna, single channel, body mount and
spring; for operation in the 2 - 3 MHz frequency range. -
AC-111A/2 - Mobile Whip Antenna: same as AC-T11A/1 except for
operation in 3 - 4 MHz frequency range.

AC-11TA/3 - Mobile Whip Antenna; same as AC-111A/1 except for
operation in 4.6 - 7.5 MHz frequency ranqge.

AC-111A/4 - Mobile Whip Antenna; same as AC-11TA/71 except for
operation in the 7.5 - 12 MHz frequency range. .

AC-111A/5 - Additional channel Toading coil and whip assembly;

for operation in 2 - 3 MHz freguency range.

AC-T11A/6 - Same as AC-1114/5 except for operation in 3 - 4 MHz
frequency range.

AC-T11A/7 - Same as AC-1T1A/5 except for operation in 4.6 - 7.5 MHz
frequency range.

AC=111A/8 - Same as AC-111A/5 except for operation in 7.5 - 12 MHz
freguency range. \ )

AC-T1TA/9 Heavy duty base mounting adaptor.

AT-1/2 Whip Antenna, permeability tuned.
AT-2 Quick-to-erect Portable Dipole.
AT-5 Portable Reel Tape Dipole.

AC-24B Battery Pack, Rechargeable.
AC-24D D-cell battery pack.

P5S-3/3 Regulated AC Power Supply.
P5-3/4 Battery Charger.



(10) AC-114A Telephone Handset.
(11) AC-119 Headphones.

fl?] Jd-47/2 Telegraph Key.

(13) AC-26/2 Mobile Mounting Kit.
(14) AC-30 Carrying Case.

(15) AC-110 Noise Suppression Kit.

(16) AC-121 Spares kit, 2 years, 1T - 4 units.



WARRANTY

STOMNER COMMUMICATIONS, INC., warrants all equipment manufaciured by it o be free from
defects in material and workmanship. Our obligation includes service or adjustment and parls
replacement should a unit become defective in normal service. The warranty liahility specifi-
cally excludes equipment which has been damaged in shipment and equipment which malfunc-
tions due to misuse or mishandling. The Warranty is effective for a period of one year from the
date of original purchase,

This Warranty is expressly in liet of all other warranties expressed or implied and other obliga-
tions or liakilities on the part of STONER COMMUMNICATIONS, INC,, and no person including
any dealer, agent; or representative of STONER COMMUNICATIONS, INC., is authorized to
assume for STOMER COMMUNICATIONS, INC., any liability on its behalf, or in its name, except
to refer purchasers to this Warranty.

Should a upit require service, advise your STONER COMMUNICATIONS, INC., dealer immedi-
ately. He has complete facilities for servicing this equipment, Defective units may also be
returned to STONER COMMUNICATIONS, ING., prepaid for repair at no charge within the war-
ranty period. It is not necessary to obtain permission to return the equipment, but notification
by mail of shipment is essential,

Include complete information to assist our service department, and pack the equipment prop-
erly to avoid damage in shipment. Upon complation of repairs, the equipment will be returned
via the same routing as received, freight collect,

stoner communications, inc. 8751 Industrial Lane, Cucamonga, California 81730 USA (714) 987-4624



