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OPERATING MANUAL

MODEL PSU-G POWER SUPPLY

1. The Swan PSU-G fixed station power supply-speaker provides
a regulated D.C. voltage for operation of all Swan solid
state transceivers, but is intended particularly to match
the Swan ASTRO-102BX Transceiver.

2. The PSU-G is designed to operate from nominal 117 volts A.C.,
SO-GO Hz or 230 volts ·A.C. SO-GO Hz. All assemblies are
factory wired for 117 v.a.c. operation, however, they may
easily be re-wired for 230 v.a.c. operation.

3. The PSU-G is conservatively rated at 20 amps at l3.G volts
for intermittant operation and 10 amps semi-continuous opera­
tion.

* Intermittant operation: Operated under a cycle of one
minute on and four minutes off.

* Semi-continuous: Eight hours continuous in 24 hours.

The output voltage is factory set to l3.G v.d.c. and is
adjustable over a range of approximately 10 to 23 volts.
The output regulation at full load is 3%, ripple is less
than 1%. The heatsink is adequate for operation under the
above operating conditions, however, under prolonged operation,
the heatsink will reach temperatures too hot to touch. The
supply should not be positioned so.that circulation of air
around the heatsink is inhibited. If operation is intended
over a long period of time or under environmental conditions
of high ambient temperature, it is recommended that a small
fan be used to direct air against the heatsink.

4. The PSU-G is styled to match the Swan transceivers and is
complete with A.C. line cord, D.C. power cable with connector
for the transceiver. The front panel contains ON-OFF switch
and indicator light. The PSU-G also has a speaker for external
speaker operation, and a jack for low impedance headphone? -~ I

5. A two conductor connector at the end of the D.C. power cable
is provided to power certain accessories (i.e., Pilot Lights
of Antenna Tuner) and is fused by fuse in transceiver.

I
I

,

Specifications:

Average Power Consumption:

Input:

Dirnensions:

Weight:

117 watts receive
700 watts transmit

117/230 VAC
SO-GO Hz

9 3/4" W x 5 3/4" H x 10 3/4 0

19 Ibs, 12 oz.: 8.9G Kg
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NOTEI Only ·parts peculiar" are listed in this section of the manual; that
is, only those parts which might otherwise be difficult for the servicing
facility to obtain. Common resistors and capacitors are omittedj their val­
ue is shown on the schematic diagrams, and the type, size, wattage, etc.,
can be determined from the part being replaced. Since any service shop can
be expected to have a stock of these common parts available, it is unlikely
that they would be ordered from Cubic Communications in any event.

Circuit symbols shown on the schematics should be correlated with the
'series' number also shown on the schematic, as only the last three digits
of the circuit symbol are used on the diagramsj for instance integrated cir­
cuit UlOIon the exciter board (2000 series) schematic would be shown in the
parts list under circuit symbol U2101j Cl06 on the low pass filter board
(3000 series) would be shown under circuit symbol C3106 in the parts list.
The full circuit symbol, the description of the part, and the model and ser­
ial number of the radio should be supplied with any parts order to ensure
that the correct part is shipped. Semiconductors are listed separately, by
manufacturer' s type number and Cubic Communications part number only.

SEMICONDUCTORS

Transistors
2N3866 ••••••••••••••• 476-015
2N5223. o •••• ~ •••••••• 476-077
2N5306 ••••••••••••••• 476-024
2N5355 •••••.••••••••• 476-016
2N5670 ••••••••••••••• 476-039
2N5814••••••••••••••• 476-017
3N211 ••••••.••••••••• 476-107
MPF971 ••••••••••••••• 476-094­
MPF4393 •••••••••••••• 476-060
MPS-A42 •••••• •••.••• •476-048
MPS-HIO .••••••.••••.. 476-026
MRF433 •••••••••••••••476-075
MRF458••••••••••••••• 476-076
TIP-42••••••••••••••• 476-118
MPS2925 ••••••••••••••476-074

Integrated Circuits
ADC0804 ••••..•••• ••• •477-121
CD4016 •••••••••••••••477-056
CD4046 •.••• Ol •••••••• 477-110
CD4060 .••••••.•.•••.• 477 -003
CD408l. .••.••.•.•••.•477-119
LM358 •••••••••••••••. 477-072
LM555 •••••••••••••••• 477-067
TBA810 ••••••••••••••.477-047
uA741 ••••.••••• , ••••• 477-093
uA757 . • , Ol' • Ol Ol Ol ••• 477-069

9-1
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Integrated Circuits, Continued

74L800 .••••••••••...•477-062
74L810 ••••••••••••••• 477-123
74L890 ••••••••••••••• 477-088
74L8112 .••••••••..•••477-120
74L8160 •••••••••••.•• 477-112
74Cl92 477-192
74L8192••••••••.•..•• 477-082
74196 477-035
78L08 •••••.••.••.••••477-074
~8M05 477-024
78M08 •••••••.•••••••• 477-010
7805 ••••••••••••••••• 677-207
4136 ••••••••••••••••. 477-111
9374•••••.•••••••••.• 477-036
HM7603 (L.O. counter)478-008
HM7603 (BPF indicator)

478-009
Diodes

lN34A ••• u •••••••••••475-008
lN914•••••••••••••••• 475-021
lN4005 ••••••••••••••. 475-023
lN5231B•••••••••••••• 475-061
lN5235A••••••••••••••475-065
l N5236B•••••••••••••• 475-032
BA244••••••••••••••••475-048
MAN3620A •••••••••••••475-087
MPN34010 •••••••••••••475-049
MV1404 •• ~o •••••••••••4?5-092
MV2103 •••••••••••••••475-069
MV2105 ••••••••••••••• 475-089
MV2111 ••••••••••••••• 475-094
MV2205 ••••••••••••••• 475-050
MV5174B .,475-093

EXCITER BOARD (2000 Series)

Ci.rcuit
SJ'.!llbol

C"21'30
C2134
C2185
C2188
C21R9
C2194
C2195
C2197
C2198
C2199
C2206

9-2

Cubic Part
Number

089,-028
089-028
073-052
084-084
084-084
089-028
084-111
089-028
084-111
089-028
089-028

Description

Capacitor, trimmer, 2-27 pF
Capacitor, trimmer, 2-27 pF
Capacitor, Electrolytic, 10 uF
Capacitor, temp. comp, 220 pF, N2200
Capacitor, temp. comp, 220 pF, N2200
Capacitor, trimmer, 2-27 pF
Capacitor, temp. comp. 25 pF, N470
Capacitor, trimmer, 2-27 pF
Capacitor, temp. comp. 25 pF, N470
Capacitor, trimmer, 2-27 pF
Capacitor, trimmer, 2-27 pF
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C2211
c2212
C2213
C2220
C2221

L2101
L2102
L2103
L2104
L2105
L2106
L2107
L2108

T2101
T2102
T2103
T2104
T2105
T2106

Y2101
Y2102
Y2103
Y2104
Y2105

Z2101
Z2102

FL2101
FL2102

073-052
073-085
073-055
084-060
073-085

012-247
012-247
027-061
027-044
027-083
027-040
027-040'
027-040

014-067
014-067
012-253
014-057
014-058
014-057

486-102
486-102
486-080
486-081
486-103

0800-2004
0800-2004

487-024
487-029

341-026
344-114
344-115

Capacitor, electrolytic, 10 uF
Capacitor, electrolytic, 33 uF
Capacitor, electrolytic, 4.7 uF
Capacitor, temp. comp, 10 pF, NFO
Capacitor, electrolytic, 33 uF

Inductor, 160 uH
Inductor, 160 uH
RF choke, 2.2 uH
RF choke, 10 uH
RF choke, 8.2 uH
RF choke, 47 uH
RF choke, 47 uH
RF choke, 47 uH

Transformer , RF
Transformer , RF
Transformer, RF
Transformer , RF
Transformer, RF
Transformer, RF

Crystal, HC18, 13.800 MHz, 20 pF
Crystal, HC18, l3.800 MHz, 20 pF
Crystal, HC18, 9.0000 MHz, 32 pF
Crystal, HC18, 9.0033 MHz, 32 pF
Crystal, HC18, 22.80165 MHz, 10 pF

fuuble balanced mixer
fuuble balanced mixer

Filter, crystal, 9.00165 MHz
Filter, crystal, 13.800 MHz

Socket, 16 pin
Coax connector, vertical receptical
Coax connector, spring socket

LOW PASS FILTER/BAND SWITCH BOARD (3000 Series)

Circuit
Symbol

K3101

L3101
L3102
L3103
L3104
L3105
L3106
L3107
L3108
L3109
L3110
L3111
L3112

Cubic Part
Number

111-036

027-072
027-072
027-073
027-073
027-074
027~074

027-075
027-075
027-076
027-076
027-079
027-079

Description

Relay, reed, SPST

Coil, RF, .35 uH 10 meter
Coil, RF, .35 uH, 10 meter
Coil, RF, .46 uH, 15 meter
Coil, RF, .46 uH, 15 meter
Coil, RF, .62 uH, 20 meter
Coil, RF, •62 uH , 20 meter
Coil, RF, 1.5 uH, 40 meter
Coil, RF, 1.5 uH, 40 meter
Coil, RF, 2.8 uH, 80 meter
Coil, RF, 2.8 uH, 80 meter
COil, RF, 4.5 uH, 160 meter
Coil, RF, 4.5 uH, 160 meter
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SJI0l
SJI02
SJI0J

171-176
171-176
171-176

J41-026
J44-114
J44-115

Switch, band
Switch, band
Switch, band

Socket, 16 pin
Coax connector, vertical receptical
Coax connector, spring socket

AUDIO BOARD (4000 Series)

Circuit Cubic Part DescriptionSymbol Number

C4102 069-024 Capacitor, tantalum, 68 uF
C410J 07J-085 Capacitor, electrolytic, JJ uF
C4105 070-001 Capacitor, stable ceramic, .0047 uF
c4106 070-001 Capacitor, stable ceramic, .0047 uF
c4107 07J-055 Capacitor, electrolytic, 4.7 uF
c4108 07J-064 Capacitor, electrolytic, 100 uF
c4109 07J-064 Capacitor, electrolytic, 100 uF
C4112 07J-064 Capacitor, electrolytic, 100 uF
C4115 07J-064 Capacitor, electrolytic, 100 uF
c4116 070-012 Capacitor, stable ceramic, 1 uF
c4121 07J-085 Capacitor, electrolytic, JJ uF
C4122 07J-051 Capacitor, electrolytic, 1 uF
C412J 07J-085 Capacitor, electrolytic, JJ uF
C4125 07J-052 Capacitor, electrolytic, 10 uF
c4126 07J-085 Capacitor, electrolytic, JJ uF
c4128 07J-051 Capacitor, electrolytic , 1 uF
C41JO 07J-052 Capacitor, electrolytic, 10 uF
C41Jl 07J-051 Capacitor, electrolytic, 1 uF
C41J2 07J-051 Capacitor, electrolytic, 1 uF
C41JJ 07J-051 Capacitor, electrolytic, 1 uF
C41J4 07J-051 Capacitor, electrolytic, 1 uF
C41J6 07J-051 Capacitor, electrolytic, 1 uF
C41)9 07)-051 Capacitor, electrolytic , 1 uF
C4140 07)-051 Capacitor, electrolytic, 1 uF
c4141 07J-088 Capacitor, electrolytic, 220 uF
C414J 070-001 Capacitor, stable ce:!:'D-l'lic, .0047 uF
c4144 088-1)7 Capacitor, silver mica, 1800 pF, 1%, IMl9
C4145 088-1J7 Capacitor, silver mica, 1800 pF, 1%, 11119

R4101 052-119 Trimpot, 10 k!1
F4110 052-119 Trimpot, 10 k!1
:R4124 052-1Jl Trimpot, lkO
RlH)S 052-119 Trimpot, 10 ka
R4140 052-1JJ Trimpot, 1 MD
R4144 052-1J) Trimpot, lMD
R4149 052-148 Trimpot, 100 D
R4166 052-151 Trimpot, 50 kO
R4174 040:-005 Resistor, 47 kO, t watt, 1%
R4175 040-004 Resistor, 10 kO, ~ watt, 1%
R4176 040-006 Resistor, 5.6 kO, t watt, 1%
R4178 052-151 Trimpot, 50 kO
R4179 052-1JJ Trimpot, 1 MD
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341-026
344-114
344-115

Socket, 16 pin
Coax connector, vertical receptical
Coax connector, spring socket

LOCAL OSCI11ATOR BOARD (5000 Series)

Circuit Cubic Part Description
S,ymbol Number

C5109 073-085 Capacitor, electrolytic , 33 uF
C5119 073-085 Capacitor, electrolytic , 33 uF
C5129 073-085 Capacitor, electrolytic , 33 uF
C5139 073-085 Capacitor, electrolytic , 33 uF
C5149 073-085 Capacitor, electrolyite, 33 uF
C5158 073-085 Capacitor, electrolytic, 33 uF
C5246 089-030 Capacitor, trimmer, 3.5-65 pF
C5248 070-002 Capacitor, stable ceramic, .001 uF
C5249 070-012 Capacitor, stable ceramic, luF
C5250 070-002 Capacitor, stable ceramic, .001 uF
C5251 070-002 Capacitor, stable ceramic, .001 uF

L5101 027-069 RF Choke, J.3 uH
L5102 027-069 RF Choke, 3.3 uH
L5103 027-069 RF Choke, 3.3 uH
15104 027-069 RF Choke, J.3 uH
15105 027-061 RF Choke, 2.2 uH
15106 027-061 RF Choke, 2.2 uH
15107 027-061 RF Choke, 2.2 uH
15108 027-061 RF Choke, 2.2 uH
L5109 027-059 RF Choke, 1.5 uH
L5110 027-059 RF Choke, 1.5 uH
L5111 027-060 RF Choke, 1.8 uH
L5112 027-060 RF Choke, 1.8 uH

T5101 012-254 Transfonner, RF
r5102 012-254 Transfonner, RF
T5103 012-255 Transfonner, RF
r5106 012-255 Transfonner, RF
T5107 014-068 Transfonner, RF
r5108 014-068 Transfonner, RF
r5109 014-068 Transfonner, RF
r5110 014-068 Transfonner, RF
r5111 014-068 Transfonner, RF
r5112 014-068 Transfonner, RF
r5113 014-067 Transfonner, RF
r5114 014-068 Transfonner, RF
r5115 014-067 Transfonner, RF
r5116 014-066 Transfonner, RF
r5117 014-067 Transfonner, RF
r5118 014-066 Transfonner, RF
r5119 014-066 Transfonner, RF
r5120 014-067 Transfonner, RF
r5121 014-066 Transfonner, RF,
r5122 014-066 Transfonner, RF

i
r
)i

.
. . 9-5. i. . ...

.... ....', 'i'"



OCUBIC
COMMUNICATIONS
SW'AN DIVISION

T5123
T.5124

Y.5101

Z.5101

014-067
014-066

486-100

0800-039

341-026
344-114
344-115

Transformer , RF
Transformer , RF

Crysta1, HC3J, 2.000 MHz, + .003%

Double balanced mixer

Socket, 16 pin
Coax connector, vertical receptical
Coax connector, spring socket

POWER AMPLIFIER BOARD (6000 Series)

Circuit
Symbol

C6105
C6108
c6112
c6n4
C6119
C6121
C6124

FB6101
FB6102

16101
16102
16103

R6107
R6108
R6114
R6119
R6122
R612J
R6124

T6101
T6102
T610J

Cubic Part
Number

070-012
073-064
070-012
073-064
073-060
070-012
070-012

027-055
027-055

027-050
027-061
027-071

049-060
049-017
049-060
048-180
048-180
048-180
048-180

273-014
273-013
273-006B

116-002
116-019

Description

Capacitor, stabIe ceramic, 1 uF
Capacitor, electrolytic, 100 uF
Capacitor, stabIe ceramic, 1 uF
Capacitor, electrolytic , 100 uF
Capacitor, electrolyt ic , 10 uF
Capacitor, stabIe ceramic, 1 uF
Capacitor, stahle ceramic, 1 uF

Ferrite bead
Ferrite bead

RF choke, 4.7 uH
RF choke, 2.2 uH
RF choke

Resistor, 500 5 W, 10%
Resistor, 0.470, 2 W, 5%
Resistor, 500 5 W, 10%
Resistor, ISO, 2 W, 5%
Resistor, 180, 2 W, 5%
Resistor, 180, 2 W, 5%
Resistor, 180, 2 W, 5%

Transformer, RF, interstage
Transformer, RF, interstage
Transformer , RF, output

Heatsink
Heatsink, power amplifier

COUNTER BOARD (7100 Series)

Circuit
Symool

C7102
C7l10
C7l11

R7101

Y7101

9-6

Cubic Part
Number

070-012
089-030
084-116

049-068

486-101

Description

Capacitor, stabIe cerarnic, 1 uF
Capacitor, trimmer, 3.5 to 65 pF
Capacitor, temp,' comp, 68 pF, N5200

Resistor, wirewound, 4.70, 5 W.

Crystal, 1.31072 MHz, HC33, 20 pF parallel
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NOrSE BLANKER BOARD (7400 Series)

Circuit
Symbol

C7416

T7401

Cubic Part
Number

073-060

014-062

Description

Capacitor, electrolytic, 10 uF

Transförmer, RF

PTO CONTROL BOARD (7500 Series)

Circuit
Symbol

L7501
L7502
L503

R7532
R7536

Cubic Part
Number

027-078
027-078
027-044

052-119
052-119

344-114
344-115
344-117
344-147
344-148

Description

RF Choke, 24 uH
RF Choke, 24 uH
RF Choke, 10 uH

Trimpot, 10 kO
Trimpot , 10 kO

Coax connector, vertical receptical
Coax connector, spring socket
Wafer connector, 4 pin
Wafer connector, 3 pin
Wafer connector, 5 pin

PTO BOARD (7600 Series)

Circuit Cubic Part DescriptionSymbol Number

C7602 084-011 Capacitor, temp. comp, 30 pF, NPO
C7603 084-057 Capacitor, temp. comp, 50 pF, N3300
C7604 084-057 Capacitor, temp. comp, 50 pF, N3300
C7605 084-088 Capácitor, temp. comp, 50 pF, N75
C7606 075-005 Capacitor, trimmer, 1.8 to 13 pF
C7608 075-017 Capacitor, trimmer, 1.2 to 4.2 pF
C7613 084-093 Capacitor, temp. camp., 1 pF NFO

L7602 027-049 RF choke, 200 uH
L7603 027-049 RF choke, 200 uH
L7604 027-050 RF choke, 4.7 uH

SWRjWAT'llIJETER BOARD (7700 Series)

Circuit Cubic Part
DescriptionSymbol Number

C7703 089-028 Capacitor, trimmer, 4-30 pF
C7705 073-051 Capacitor, electrolytic , luF

T7701 012-256 Transformer , RF

0800-5303 Coax receptical, modified S0239
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FRONT PANEL RICHT BOARD (7800 Series)

Circuit
Symbol

S7801
S7802
S7S03
S7804
S7805
S7806
S7807

Cubic Part
Number

171-188
171-1S9
172-035
172-035
172-035
172-035
172-035

344-117
341-026

Description

Switch, PTO Mode
Switch, Mode
Switch, VOX/PTT
Switch, Noise Blanker
Switch, Speech Processor
Switch, Breakin
Switch, Hard/Soft Keying

Wafer connector, 4 circuit
Socket, 16 pin

PRESELECTOR BOARD (SOOO Series)

Circuit
Symbol

LSI0l
L8102
L8103
L8104

R8104
R8107
R8110

T8101
T8102
T8103
T8104
T8105
T8106
T8107
T8108
T8109
T8110
T8111
T8112
T8113
T8114
T8115
T8116
T8117
T8118

9-8

Cubic Part
Number

027-078
027-078
012-247
012-257

052-133
052-133
052-132

014-070
014-070
014-070
014-069
014-069
014-069
014-068
014-069
014-068
014-067
014-068
014-067
014-066
014-067
014-066
014-066
014-067
014-066

344-114
344-115
341-026

Description

RF Choke, 24 uH
RF Choke, 24 uH
RF Choke, 160 uH
Transformer, RF

Trimpot, 1 Ma
Trimpot, 1 MO
Trimpot, 100 ka

Transformer, RF
Transformer, RF
Transformer , RF
Transformer, RF
Transformer , RF
Transformer, RF
Transformer, RF
Transformer , RF
Transformer, RF
Transformer , RF
Transformer, RF
Transformer , RF
Transformer, RF
Transformer, RF
Transformer, RF
Transformer , RF
Transformer , RF
Transformer, RF

Coax connector, vertical receptacle
Coax connec'" ,- - "Dring SOC'... ~t

Socket, -
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DISTRIBUTION BOARD (9000 Series)

Circuit
Symbol

C9101
C9102
C910J
C9104
C9105
C9106
C9108
C9109
C9111
C9114
C9115
C9116
C9120

R9141
R9147
R9149

Cubic Part
Number

Cubic Part
Number .

070-012
070-012
070-013
070-012
070-020
069-017
070-012
07J-088
07J-088
07J-085
07J-085
07J-085
073-055

052-119
052-1JJ
052-1JJ

116-020
JII-014
J41-026
J1j4-117
J1j4-1J6
J1j4-150
J1j4-147
J1j4-149

Description

Capacitor, stable ceramic, 1 uF
Capacitor, stable ceramic, 1 uF
Capacitor, stable ceramic, 0.1 uF
Capacitor, stable ceramic, 1 uF
Capacitor, stabIe ceramic, O.JJ uF
Capacitor, tantalum, 2.2 uF
Capacitor, stable ceramic, 1 uF
Capacitor, electrolyt ic , 220 uF
Capacitor, electrolyt ic , 220 uF
Capacitor, electrolyt ic , JJ uF
Capacitor, electrolyt ic , JJ uF
Capacitor, electrolyt ic , JJ uF
Capacitor, electrolyt ic , 4.7 uF

Trimpot, 10 kO
Trimpot, 1 MO
Trimpot, 1 MO

Heat sink for TIP42
Insulating washer
Socket, 16 pin
Wafer connection, 4 pin
Wafer connection, 8 pin
Wafer connection, 2 pin
Wafer connection, J pin
Wafer connection, 6 pin

COUNTER BOX ASSEMBLY

Description

077-001
J44-146
J44-151
J44-152
J44-15J
J44-154

Cubic Part
Number

222-001
22J-002
102B-IJI0
102B-IJll
0800-540J
150-0J2
222-002

Capacitor, feed through, 1000 pF
Connector, J circuit
Receptacle, 8 circuit
Plug, 8 circuit
Crimp terminal for plug
Crimp terminal for socket

MISCELLANEOUS

Description

Rubber feet, small
Tilt stand, 10"
Cabinet top
Cabinet bottom
Bezel
D.C. Power cord
Rubber feet, large
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045-2231i'

052-112
052-152
052-153
052-154
112-038
152-008
171-190
172-036
211-043
211-044
211-072
211-073
211-047
211-080
344-082
344-083
344-118
344-135
344-146
344-155
344-156
344-157
344-119
455-123
455-124
471-007
680-004
680-005
680-006
680-007
680-009
680-010
102B-3203

-10

Potentiometer, RIT, with switch
Potentiometer, AF/RF Cain, with switch
Potentiometer, MIC Cain and Passband Tuning
Potentiometer, IF and ACC
Potentiometer, tandem, Notch Filter
Meter
Speaker
Bandswitch detent
Switch, rocker, level handle
Knob, 3/4" with insert
Wing knob, 3/4", with insert
Knob, dual, 4mm and 6mm shafts
Knob, 3/4", with insert; .187 dia shaft
Knob, dual, with bar
Knob, with spinner
Receptacle, 6 circuit, power
Pins for above
Connector, 4 pin, housing only
Connector, 8 pin, housing only
Connector, 3 pin, housing only
Connector, 2 pin, housing only
Connector, 5 pin, housing only
Connector, 6 pin, housing only
Crimp terminal for above
Escutcheon
Filter for digital readout
Lamp,12 volt, miniature
Ribbon cable assembly, 3 3/4"
Ribhon cable assembly, 9"
Ri bbon cable assembly, 18 1/8"
Ribbon cable assembly, 11 1/2"
Ribbon cable assembly, 15"
Ribbon cable assembly, 16 1/8"
PTO Assembly, complete

,,
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Cubic Astro 102BXA Transceiver

Conducted By Paul K. Pagei,' N1FB

American made? Yes, indeed! The Astro
102BXA (formerly Swan/Astro) is built by a
tenured engineering firm, Cubic Corporation,
of Oceanside, California. The manufacturer
once stated that "75 of our engineers were in­
volved in the design of the Astro." Those who
subscribe to the "buy American" doctrine
should be pleased with this product.

If your buying urge is stimulated by the
presence of dazzling geegaws, this rig may not
be for you. But if truly functional and impor­
tant operating features inspire you, the
102BXA might be what you've been waiting
for. It has what the operator needs, and
nothing more.

Coverage is from 160 through 10 meters in
six bands. This transceiver is completely tran­
sistorized (inclusive of ICs and diodes). Twin
PTOs are included to provide split-band opera­
tion when desired. Other features are variabie
agc time constant, passband tuning, and
separate controls for rf and i-f gain. It also has
RIT, selectable break-in delay or full QSK,
noise blanker and speech processor. The panel
meter indicates forward and renected power in
watts, ale level and the relative strength of in­
coming signais.

A large red digital display provides readout
of thc operating frequency to six places, such
as 21,025.3 kHz. An eight-Ievel LED string
shows the status of the passband tuning from
0,6 to 2.7 kHz. Thcre is also a noteh filter that
is adjustable from the front panel of the
transceivcr.

The passband-tuning control scts the i-f
bandwidth with cilher a high-pass or low-pass
cutofL Clockwise rotation of the control at­
tenuates low-frequency audio, while counter­
c10ckwise rotation reduees the high-frequency
response. The LEDs mentioned earlil'r indicate
the effeetive audio passband of the receiver. I
learned that the control l1eeds to be set for ap­
proximatcly 1.0 kHz or highl'r when Ihe sharp

'Assistant Technical Editor
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cw accessory filter (300 Hz) is being used,
Otherwise, no cw beat note is hcard.

The microphone impedance is specified as
47,000 ohms, A key jack is located on the rear
panel of the transceiver, but the PTT line (ac­
cessible at the mike jack) can also be used as a
keying-control \inl'.

Other connection points on the rear apron of
the equipment are EXTRELAY, EXT MODULATION,
EXT LO, ANTENNA, GND and EXT SPEAKER. There
is a built-in speaker, plus provision for an ex­
ternalone. Thc EXT MODULATION jack provides
an interface for AFSK, and the MIC GAIN con­
trol on the front panel is used in that mode to
control the level.

The speech-processor action is determined
automatically by the setting of the MIC GAIN.
There is no separate external adjustment for
the processor. Similarly, the noise blanker is
factory-adjusted. It has no external threshold
control. Carrier-level control during cw opera­
tion is provided by Ihe MIC GAtN control.

I am mystified by the presence of a
SOFTIHARD keying switch Qn the transcciver
front panel. The keying waveform in the
"hard" position is what we at AR RL consider
objectionable in terms of clicks (see Fig. 3).
The "soft" position yields an excellent
waveform, closely approaching the desired
5-ms rise and fall times that result in c1ick-free
keying. That panel switch might have beeW'put
to better use as a CARRIER LOCK control, which
has not been included in the design. This makes
tune-up difficult unil'ss the kever has a "carrier
hold" switch.

Other fealures that arcn't present in the
Astro 102BXA arc' a cryslal calibrator or
WWV band-switch position. Fortunately, the
40-meter coveragc is from 7.0 to 7.5 MHz,
whieh permits reeepIion of Canada's CHU
lime/slandard station in some areas of lhe
country.

Thc intern al swilehing kature for an extcr­
nal amplifier is compatible wilh thc' manufac­
turer's Astro 1200Z and 1500Z amplifiers. Uno

fortunately, the internal solid-stale switching
circuit is limited to a maximum of + 200 V and
200 mA. Therefore, most amplifiers of dif­
ferent manufacture can't be switched by the
Astro 102BXA - at least nol directly. I had 10
interface the transceiver with my Heath SB-22)
by means of an external relay that was actuatcd I
by the solid-state switch in the Astro. A 12-V
dl' relay can be used (low-current coil), and
power for it can be borrowed from Ihe + 12·V
bus in the transçeiver. If an external relay is
used, it wil! negate the use of full QSK since
many control relays will not follow the cw
speeds that are used by most operators.

I was impressed with the skirt selectivity of
the i-f system. The variabie passband tuning of
the receiver complements the i-f filters to
reduce wideband noise and enhance the effec­
tive selectivity. In fact, acceptable cw selectivi­
ty can be had when using the ssb i-f filter by ad·

Fig. 1 - Worst-case spectra I display ol the
Cubic Astro 102BXA. Vertical divisions are
each 10 dB; tlorizontal divisions are eactl 10
MHz. Output power is approximately 100 watts
at a IreQuency of 26 MHz. Spurious emisslons
are at least 49 dB down Irom peak lundamen·
tal output. Ttle Astro 102BXA complies wittl
current Fee' specilicalions lor spectral purity.



Cublc Astro 102BXA HF Transce;ver Serlal No. 659

As specified, plus additional coverage above
and below each band: 1378·2106 kHZ"
3379·4106 kHz; 6879·7606 kHz; 13,878'.
14,606 kHz; 20,878-21,606 kHz; 27,878·
30,106 kHz.

As stated.

Measured in ARRL Lab

Noise floor (MOS) BOm 20m
dBm: -125 -129

Blocking OR(dB):
Two-tone, third-order:

IMOOR(dB): 90 84
Third-order input

intercept (dBm): -10 -3

:!: 1 kHz.
160 m = 85; 80 m = 65; 40 m = 55;

20 m = 50; 15 m = 50; 10 m = 75.
Receiver dynamics measured with optional

300·Hz crystal lilter installed:

KENWOOD TR-9000 MULTIMODE
144-MHz TRANSCEIVER

·unmeasured - noise limited.

'0. Sumner, "Survey ol Amaleur Radio, 1980,"
QST, March 1981" pp 11·18

o If you read lhe survey article in March 1981
QST carefully, you may have been surprised
10 tearn how much activily was reporled on
"vhf/uhf, a-m/cw/ssb." Of lhe survey
respondenls aClive in Amaleur Radio, 18070
said lhey averaged al leasl an hour of such ac­
livilY per week. For comparison wilh ol her
vhf/uhf figures, lhe percenlage for fm was
48070, for "olher modes" 3070 and for salellile
communicalions (where cw and ssb are also
used), 2070. Numbcrs like lhal make il easy 10
undersland why new vhf Iransceivers wilh
mullimode capabilily keep popping up in lhe
markelplace. (Less easy 10 undersland is why
Japanese manufaclurers have lolally
dominaled lhis parlicular markel, bul lha!'s
anolher story.) Not surprisingly, 2 meIers has
been lhe most popular band for lhe vhf
mullimode rigs, as il has bcen for fm rigs.

In lhe pasl, lhese multimode Iransceivers
generally could be characlerized in lwo ways:
whelher lhey were designed primarily for fm or
for ssb. and whether lhey were designed
primarily wilh fixed sIal ion or mobile opera­
lion in mind. If a rig is inlended mainly for ssb,
il will give lhe operator a "feeI" vcry similar 10

a convemional high-frequency transeeiver; if
for fm, il wiJl have the features you have eomc
10 look for in a sophislicaled fm rig - case of
select ion of Ihc most frcquenlly uscd dmnnc\s,

Harmonie suppression: 45 dB below peak power.

Manufacrurer's Claimed Specificarions

Frequency coverage: 160,80,40,20, 15, 10 meters.

Receiver sensitivity: 10 dB S + N/N, 0.35 ,..V typ.

Operating modes: Cw and ssb.
Readout: Digital (red LEDs).
Resolution: 100 Hz. 25 kHz per 360' turn ol tuning knob.
Backlash: Not specilied. Ni!.
Power requirements: 12·14 volts de, negative ground, As stated.

20·A peak.
Transmitter rl power output: 100-W PEP into 5O-ohm 80/40 m = 125 W; 20/15 m = 108 W;

load at 13.5 V de. 10 m = 100 W.
Transmitter third-order IMD: Not specified. Approximately - 28 dB (worst case) on

20 m (see photo).
Approximately 49 dB (worst case), 10 m'

(see photo).
Approximately 50 dB (worst case), 10 m

(see photo).
80 Hz trom cold start to one hour later.
Not measured.

Spurious suppression: 55 dB below peak power.

Frequency stability: Not specified.
Receiver audio output power: Greater than 3 W

into a 4-ohm load.
RIT range: Not specilied.
S'meter sensitivity (,.V/S9): Not specilied.

8-pole filters are in use. The ssb fil1ers have a
bandwidth of 2.4 kHz, and lhe shape faclor is
1.4, refercnced 10 the 6- and 100-dB poinls on
lhe response curve.

Olher Features

The IransmilIer is raled al 100 walls OUlpul
for peak ssb and cw. Power OUlpul is limiled 10
lhis level by lhe ale circuit. Available OUlpul
power is 100070 of lh is amount wilh VSWR
values up 10 1.7: I al 50 ohms. 1l drops' 10 60070
when lhe VSWR is 3:1. During an open or
shorl condilion lhe faclor is 25070 (equivalent
vollage). A built-in VSWR sensor causes lhe
foregoing shuldown power amounls 10 proleel
lhe PA Iransislors from damage.

Mobile operalion is possible from lhe
aUlomolive dc-voltage syslem. The safe
operaling range is specified as 10 10 15 volts dc.
Apart from lhe fairly large dimensions of lhe
Aslro 102, il is weil suiled 10 mobile use
because il employs broadband luning in lhe
receiver and IransmilIer seclions. Only minor
adjuslmenls are neeessary when changing
bands. The receiver is a singJe-conversion lype
wilh a 9-MHz i-I. Five weak birdies wcre noled
in lhe receiver luning range.

Those wishing 10 have full RTTY capabilily,
plus indusion of lhe WARC-sanelioned 10-.
J8- and 24-MIl7. amaleur bands, may want 10

eonsider purchasing lhe Astro IOJBXA
transcciver. The 102 and 103 modcls arC ot her­
wisc idcmical. Priee dass: $1200. Manufae­
lured by Cuhie Communiealions, In..:., 305
Airport Rd .. Ol'eansidc" CA 92054. - Doug
DeMow. WIFB

Size (HWO): 6-3/8 x 14·114 x 13-1/4 in.
Weight: 23-112 lb.
Color: Not specilied.
'mm = in. x 25.4, kg = Ib x 0.454.

jusling lhc variabie passband conlrol 10 lhe
eounterdodwise end of ils range.

Cw offs":l is 800 Hz. In lhe sharp ew mode
(JOO-HI a..:c·..:ssory filler installcd), thv' ew filler
is operatcd in s..:ri..:s wilh one of the two 8-pole
ssh filters. This greatly reduces wideband noise
from the i-f amplifiers and provides an ap­
par..:nl improvcrncnt in overall rc..:civcr signal­
lo-nois..: ratio. During ssn operalion lhe lwo

Fig. 4 - Cw keying wavelorm ol the Astro 102
with the select ion switch in the "soft" keying
position. The upper trace is the actual key
closure; lower trace is the rl output envelope.
Each horizontal division is 5 ms. This
wavelorm is essentially click·lree.

Fig. 3 - Cw keying wavelorm ol the Astro 102
with the select ion switch in the "hard" keying
position. The upper trace is the actual key
closure; lower trace is the rl output envelope.
Each horizontal division is 5 ms. This
wavelorm will generate key clicks.

Fig. 2 - Spectral display of the Astro 102BXA
output during transmitter two·tone IMD test.
Third-order produets are 28 dB below PEP, and
lifth-order produets are 39 dB down. Vertical
divisions are each 10 dB; horizont al divisions
are each 1 kHz. The transceiver was being
operated at rated input power on 14 MHz.

...
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SUBJECT: ASTRO-102BX EXCITER BOARD

Receiver audio on the ASTRO-102BX and ASTRO-102BXA Transcei vers has been reported
to be distorted on some units. This distortion, if noticed, may be èliminated
by the addition of a ground strap to the exciter board. Strap should be made of
a flat braided strap such as a coaxial cable shield braid (RG-58 type) or
equivalent type conductor. Use the braid only, not the whole cable. This modi­
fication note only applies to the original ASTRO-102BX configuration with the
2 pole CW narrow crystal filter with or without the 6 pole CW narrow crystal
filter -installed on an auxiliary circuit board. Later model circuit boards will
have provisions for the 6 pole filter on the exciter board and will have adequate
grounding installed at the factory.
INSTALLATION PROCEDURE

1. Remove the si x screws whi ch fasten the bottom cover and remove cover.
2. Locate the exciter board (the board in the center towards the rear of the

chassis).

3~ If the exciter board has not had the optional 6 pole CW narrow filter added
to the unit, salder the ground strap between the tops of transformers T104
and T105 and the top of crystal filter FL102. Refer to the attached layout
drawing for locations. Be careful not to overheat either the -transfarmers
or the filter case while soldering.

4. If the exciter board has had the optional 6 pole CW narrow filter installed
on the auxiliary board, salder one piece of the ground strap between the
tops of T104 and 105 and from the top of T105 to the top foil on the
auxiliary board near the filter. Salder a second piece of ground strap
between the top foil of the 6 pole CW narrow filter board near FL102 and
the top of FL 102. Be careful not to overheat either the trànsformers or
the filters while soldering.

5. Turn the transceiver power on and observe audio quality while listening
to a signal. Vary the PASSBAND tuning control while listening to noise.
If an increase in distortion or nulls or peaks in noise areobserved, the
effects are due to phase shift through the filter. In this'case, -try an
alternate position for the ground strap and repeat the observation until
satisfactory performance is obtained.

6. Replace the bottom cover .

• CUBIC COMMUNICATIOI\IS
305 Airport Road, Oceanside, CA 92054 (714) 757-75251 Telex: 695435; ANS BK: Cubicom, OCEN.
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I +5 Volt Regulator Modification

CAUTION

This modification shou1d on1y be attempted
by experienced e1ectronic personnel. Serious
damage can be done to the set if i~ is not ac­
comp1ished proper1y, especia11y the expensive
frequency counter.

Cubic Communications
June 1981



ASTRO 102BX, 102 BXA, and 103
+5 Volt Regulator Modification

In order to decrease the high temperature bèing generated in the
frequency counter and the PTO compartment in the above sets, lt
is recommended that the following modification be accomp1ished.

This modification simply removes the +5 volt regulator and its
dropping resistor, inside the frequency counter, and moves these
components to the rear panel.

The fol1owing parts are required to accomplish this modification:

1 @ 049-068 4.7 ohm 5W resistor
1 @ 141-035 Terminal Strip
2 @ 072-023 .01 mf Disc capacitor
1 @ Jumper wire 24 gauge 5/8" long (red)
1 @ Jumper wire 24 gauge 1~" long (red)
1 @ 765-011 #4 Int. lock washer
1 @ 24 gauge 7 5/8" long wire (red) with a mo1ex

clip connected on one end
(For ASTRO 102BX and 102BXA only).

NOTE: For molex connecter pin layout, reference figure #5. Molex
connecter clips can be removed by using a dental tooI or
very small screwdriver to push on the clip locking tab
through the cut outs of the rubber connecter.

1. Removal of the frequency counter:

Remove all cables, cords, and coaxes connected to the set. Remove
the top cabinet (6 screws) and the bottom cover (6 screws). Remove
the cover on the frequency counter (5 screws). Disconnect the 8
pin white plastic connector (~ls0) and the coax with a ReA plug
(P15l) on the rear of the frequency counter box. To disconnect PlsO,
gently push down on both sides of the plug (there are ears on each
side). Remove the counter box by removing the four #4-40 screws
(ane at each of the four corners) which mount the box to brackets
underneath (don't remove the screws on the printed circuit board).
Lift the counter box out of the set. If the box will not release,
the PTOA and PTOB light emitting diodes (L.E.D.s) may be caught
between the front panel and the escutcheon. To release these L.E.D.s,
remove both PTO knoès and the #6-32screws (2) behind the knobs (these
screws are the straight slotted machine 5crews directly above the
PTO shafts).

2. Modification of the frequency counter:

Remove the large printed circuit board, from the counter box, by
removing the four #4-40 screws (one at each corner). Disconnect
the three pin molex connecter from the +5 volt regulator (UlOl)
which is mounted on the right rear of the box. In the ASTRO 103,
be sure to note the positioning of the small aux. counter printed
circuit board at the left rear of the box ànd itsmolex connecter
(pin 1 of J166 goes toward the front).
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AStRO 102BX, 102 BXA, and 103
+5 Volt Regulator Modification
Page 2

I

Dress the wires at the 1eft rear of the large printed circuit board
so a loop is formed towards the front. Push the large board toward
the rear of the box, now the display board should clear the front
top lip of the box (gently remove this assembly from the box, the
P!OA and PTOB L.E.D.s can bend downward to clear the box front top
IIp). Remove the +5 volt regulator with its mounting hardware
save these items. Be careful that the thermalcote compound on'the
+SV regulator does not get removed. Turning the box on its side
will help accomplish the modifications to the large printed circuit
board. Remove RlOl (4.7 ohm sW resistor) and replace with the l~"
jumper wire (see figure #1). Remove the wires to the three pin
molex connecter from the large printed circuit board and install
the 5/8" jumper wire between the tioints where the red wire and the
orange wire for the molex connecter were soldered (see figure #1).
Save the molex connecter.

3. Reinstallation of frequency counter board(s)

Check for broken wires on the large board and repair if necessary.
Reinstall this board in its box by reversing the removal procedure.
Make sure the PTOA and PTOB L.E.D.s stick straight out before in­
stalling the board mounting hardware. ASTRO 103 only: Please follow
the note on the left side of figure #1 concerning lead dress for the

• wires to the aux. counter board. Check and repair any broken wires
to the feed-thru capacitors at the rear of the box. ASTRO 103 only:
Install the aux. counter board and its connecter the way they were
before removal (Reference figure #2 and #5). Set the counter box
aside.

I

4. +5V regulator terminal strip wiring:

Reference figure #3. Use the original +5V regulator and its 3 pin
molex connecter which were removed from the counter box earlier.
Drill and de burr a #4 hole through the rear panel 1" below the top
edge, between the power connecter (3158) and the EXT. speaker jack
(3155) .

5. ASTRO 102BX and I02BXA ONLY

Rewiring the set: Remove pin 2 (red or Red/Vio) fr~m P127 molex
connecter (mates to 3127 on left rear of distribution board) and
cut off this pin. Pull back the wire and reroute on right side
and rear of distribution board to area where the hole was drilled
in step·.IJ4. Install a new 7 5/8" red wire with clip in PI27 (for
Bin 2) and route along rear of distribution board to area where the
hole was drilled in step #4. Solder this wire to lug #1 (bottom
lug) of the new regulator terminal strip. (Reference figure #3).
Solder the other wire, previously rerouted, to lug #3 on the ter­
minal strip. Make sure there is thermalcote on the back of the
+5 volt regulator, connect the molex connecter to it, and mount it
along with theterminal strip to the rear panel (reference figure 14).



6. ASTRO 103 ONLY

Rewiring the set: Turn the set upside down and very carefu11y re­
move the shie1d on the right side (covers the L.O. and Aux. L.O.
boards). Locate the two mo1ex connecters on the 1eft rear of the
Aux. L.O. board. Remove the pin #2 in both connecters (P173 and
P174, which mate to J173 and J174) and cut these pins off their
wires. Pull the wires back to the top of the chassis. Carefu11y
reinstall the large shie1d over the boards, do not pinch any wires
or ribbon cables. Turn the set upright and reroute these two wires.
The red or red/vio. wire on pin 2 of P127 (mates to J127, 1eft rear
mo1ex connecter on the distribution board) shou1d be rerouted a10ng
the rear of the distribution board to the area where the hole was
drilled in the rear panel in step #4. Solder this wire to 1ug #1
(bottom 1ug) of the new regulator terminal strip. Reroute the other
wire (red or red/vio.) a10ng the right side and the rear of the dis-
tribution board and solder to 1ug #3 of the new regulator terminal
strip. Make sure there is therma1cote on the back of the +S volt
regulator, connect the mo1ex connecter to it and mount it a10ng
with the terminal strip to the rear panel (reference figure #4).
Use the hardware that origina11y mounted the regulator in the counter
box and the new #4 lockwasher supp1ied.

7. Reinstalling the frequency counter box:

Reinstall the box by reversing the remova1 procedure (reference
step #1). Make sure that the YTOA and PTOB L.E.D.s are in their
respective holes in the escutcheon. Insta11 the four screws which
mount the box to the brackets underneath and realign and tighten
down the escutcheion if it was loosened during counter box remova1.
Reinstall the PTO knobs if they were removed. Connect P1S0 to J1S0
(the white plastic connecters on the rear of the box). Plug in the
RCA plug (P1S1, coax 1ine) in the rear of the counter box. Make
very sure these connecters are tight.

8-. Testing:

Extreme caution is required in this step because over voltage in the
frequency counter cou1d destroy some of the I.C.s. Make sure the
set's power switch is "off." Connect a power supp1y to the set and
;turn i t "on". Connect -avo1tmeter to the frequency counter and
monitor the +SV bus (reference figure #1~ the +SV is the 1eft con­
~ection of the sma11 jumper which was installed) . Turn the set "on'.'
Quick1y turn the set "off" if this voltage is not close to +S Volts
and investigate. If the voltage is close to +S Volts and the fre­
quency counter readout lights, remove the voltmeter and turn the set
"off".

i
'1
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9. Button-up:

Disconnect the power supply and reinstall the counter box cover
(5 hex-head screws), make sure no wires get pinched, especially
near the left side of the boards. Reinstall the bottom cover
(6 screws) and the top cabinet (6 screws). Reconnect all cables,
cords, and coaxes.

10. This completes the modification.
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