Shipmate RS9000

(scanned from photocopy - not complete manual)
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5.2

PREVENTIVE MAINTENANCE

GENERAL
This chapter is written to help you with the most

elementary and commonly appearing errors in the
device or when installing the device.

Typical errors are defective fuses, missing cable
connections, poor antennas etc.

By means of this chapter all the errors mentioned
can be repaired on site by people with a super-
ficial knowledge of radio engineering.

If there are any errors in your RS 9000 radio-
telephone, they will automatically be displayed,
after which it may be necessary to call in a
service technician.

When displaying error-codes, please see chapter
10 LIST OF ERROR-CODES.

MMON ERRORS WHE TA NG ANTEN
In order to profit fully from the RS 9000 radio-
telephone, you must check that the supply
batteries are always charged and well-kept.
Cable eyes and other connections from the batteries
must likewise be kept fastened and clean from
verdigris.
The antenna installations must be made according
to the directions stated in chapter 7, and now
and then the connections on the lead-in horns
and down-leads from theyantennas should be
checked.
When using porcelain lead-ins be aware that cracks
in the lead-in may occur if exposed to blows.
This may result in flashover from the transmitter
to the hull, which means reduced or at worst no
range at all.
The earth connection from RS 9003/4 Tuner must
always be securely fastened, and be aware of cor-
rosion, if any, in connecting points etc.



Fig. 5.1. Flow Chart.
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5.3

5.3.1

MPLE SERVICE, USE OF FLO RT
If the device does not work properly, it is impor-
tant to carry out the trouble-shooting in a
systematic way.
To start by exchanging the fuses is not expedient
if it turns out that the error is due to incorrect
operation of the device.
Due to the many functions incorporated in RS 9000,
it may be difficult to operate in a correct way
until a familiarity with the operation of the
device has been obtained.

If there is an error in RS 9000, it is recommendable

to use the flow chart shown in fig. 5.1.

The flow chart contains a systematic description
of the functions in RS 9000.

There will also be references to other chapters
in the manual where current errors are stated.

o on itchi R 000

1) Check that the control and power supply cables

are correctly fitted between RS 9001/2 transceiver

and RS 9003/4 tuner. Cf. fig. 5.2 @ and @ .

2) Check, by means of a voltmeter, correct supply
voltage (12/24 V) and polarity on the battery
connection of the tuner, cf. fig. 5.2 (:) .

3) Check fuses at the back of the tuner and exchange

if necessary, cf. fig. 5.2 (:) and (:) .

F4: 25 A slow, 6.3 x 32 mm

F5: RS 9003 6.3 A slow, 5 x 20 mm
RS 9004 3,15 A slow, 5 x 20 mm
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5.3.2

5.3.3

5.3.4

4)

If there is still no response, remove the cover
of the tuner (cf. paragraph 3.4).

Check the three fuses in s.m. power supply,

cf. fig. 5.3, and exchange if necessary.

Recejver silent

1)

2)

3)

4)

Check that "ant att"™ on the front is not
activated.

Check that the antenna plug is connected to the
receiver, cf. fig. 5.2 <:> .

Check the antenna installation for breakages
and short circuits.

The receiver being silent may also be due to
an error in the RS 9030 Simplex relay.

hissi 3 in loud I

1)

2)

3)

E

1)

Turn the "rf-gain" on the front maximum clock-
wise, after which the "signal-levelmeter" drops
to zero.

Check that the "duplex" key is not activated. By
duplex operation the internal loudspeaker

is switched off.

If the receiver is still not working, call in

a service technician.

ror t

If the tuner did not start after pressing the

"tune" knob it may be due to the fact that the
"man/auto" switch on the tuner is in position
"man", cf. fig. 5.4.
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5.3.5

During normal operation the switch should be
in position "auto".

2) If the tuner did not start at all,
but after a while error 13 was displayed, the
error may be due to the following:

a) The coaxial cable between transceiver and
tuner is not fitted or defective, cf. fig.

5.2 (7) .

b) The transmitter antenna is not connected,
or perhaps an error in connection with the
antenna installation, cf. paragraph 5.2.

c) When using RS 9030 simplex relay, check
that the relay control cable is correctly
fitted, cf. fig. 5.2 (8) .

3) If error in tuner, call in a service technician.

Transmitter in low power

Try pressing the "tune" knob.

When tuning is finished, press the "test" key.
If the low power lamp on the front switches on
it may be due to the following:

1) .Fault in connection with the antenna installation,
cf. paragraph 5.2.

2) Fault in tuner, call in a service technician.
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5.3.6 Display of errors when testing the transmitter

ERROR 1

ERROR 2

ERROR 4

(X3

The receiver frequency is outside
the duplex band.

The distance between transmitter and
receiver frequencies is too small for
duplex operation.

Wrong selection of modulation type.
Transmission of H3E is only permitted
on distress and security frequencies.



FIG. 5.3

e

FIG. 54
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6.2

MAINTENANCE AND SERVICE

MAINTENANCE

The RS 9000 SSB Radiotelephone does not require an
actual routine maintenance, it is, however, re-
commendable to have the device overhauled at an
authorized workshop approx. every 5 years.

In the tuner the moving parts of the variable coil
may be worn. Thread, wheels, axles and toothed
belt are worn as time goes on and may have to be
renewed as well.

In the transceiver there is a back-up battery on
the computer board, pcb 2891. This battery is only
guaranteed a life of 5 years.

NECESSARY TEST EQUIPMENT
The below test equipment is recommendable for
trouble shooting of RS 9000:

- Multimeter, e.g. Fluke 75
- Oscilloscope 0-50 MHz, e.g. Philips PM3217
- Tone generator, e.g. Bang & Olufsen TG7
- Signal generator, e.g. Marconi 2002b
- Frequency counter, e.g. Philips PM6681
- Distortion meter, e.g. Philips 6309
- Power meter, e.g. bird model 43, 250 W 0-30 MHz
- Dummy load 50 ohm, 250 W
- Dummy load 100 ohm +250 pF, 250 W, cf. fig. 6.1
-~ DC-power supply 12 or 24 V, e.g. Shipmate
RS 9000/220
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6.3

250pF, i.e. Draloric Td 20*50,250pF

"?2%KV , 10%=
. | ]
|
12,5 200w
i.e.4*50 Welwyn, S0W
J— 10%.
Fig.6.1. Dummyload for the CT band,
1,6-4,0MHz.
SERVICE

Service and trouble shooting are only to be carried
out at an authorized workshop and only by tech-
nicians in possession of the necessary test
equipment and who have a thorough knowledge of the
mode of operation of the device.

Start by checking whether the error is to be found
in the antenna installation, in the DC-supply or

in the RS 9000 Radiotelephone.

Error possibilities in connection with the antenna
installation and DC-supply are stated in chapter 5.
A number of operations must be carried out so as

to encircle the error to a certain part of the

RS 9000.

When this has been done, the device is disassembled
(cf. chapter 3) and the actual trouble shooting
can begin.

By means of the block diagrammes and circuit dia-
grammes in chapter 8 and the circuit descriptions
in chapter 4, it should be possible to locate the
defective component.

After the repair the adjusting of the pcb(s) in
question is made according to the adjusting pro-
cedure in chapter 7.
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l. between 1,6 and 4,0MHz. 2. between 4,0 and30MHz.

When the adjustings have been checked, the device
is reassembled and a function check of the trans-

ceiver is made as stated in paragraph 6.4.

FUNCTION CHE

Receiver

Sensitivity check

Two different generator impedances are used.

10 250pF

w1 - Vg@ -

Connect the signal generator (cf. above drawings)
to RX-ant input on the receiver.

Connect the distortion meter to ext. loudspeaker.
Select frequency (Frx) and mode (AM or SSB) and
adjust generator output level to VG according to
table 1 below.

AM (H3E) : Frx, 30% modulated with 1 kHz
FG

SSB (J3E): Frx + 1 kHz, unmodulated

All measurements in the table should produce a
signal to noise ratio better than 20 dB at the
AF-output.



SENSITIVITY CHECK.

Mode F,. [MHZ] Vg [em£]
1,6 - 40MHZ
SSB 6 3uv Press PRESEL and
(J3E) 1,6 -4,0MHZ ! adjust PRESEL knob
to best signal.
(‘ 1,6-4,0MHz Press 2182 key
AM
SSB
(J3E) 3, 6uv
AM 4,01-30MHz
(H3E) 18uv
4,40
6,52
8,80
SSB 13.1 3,6uv Press
(J3E) !
, DUPLEX key
@ e
22,65
25,5
Table 1.
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6.4.2 Transmitter
Load the transmitter output with dummy load and

wattmeter as indicated below.

1. Transmitter between 2. Transmitter between
1,6 and 4,0MHz. 4,0 and 30MHz.
250pF

N
| | ! W,

TX 12,560, TX 5000

Connect two tone generators to Mic 1 input
(or Line Mic input - 0dBm) as indicated below.

50
___: til Mic.l.
5050 —
| —
fl,V1 —d
f.= 700 Hz, V,= 75mVrms
£ v 1 . 1
2'
f2=1700 hz, V2= 75mVrms.

Select SSb (J3E) modulation and tune in th
transmitter to the different frequencies and
measure the output power by means of a wattmeter
or a scope.

Pre-adjust the output voltage on the two tone
generators so that the transmitted signal is mo-
dulated 100%.

The output signal must not be clipped considerably,
cf. fig. 6.2.




7.1

7.2.2

A NMENT

ENERAL TEST CONDITION

The pcb in question must be situated in a func-
tioning transceiver/tuner with all necessary control
signals present.

As regards the tuner, it must be connected to the
transceiver.

X~

Instruments: LF-generator
DC-voltmeter
Oscilloscope, 10 MHz
Frequency counter

TCXO _

Measure by means of the frequency counter on J30
(5 MHz to Rx-syntheziser) and adjust PS5 to
5,0000 MHz.

5 MHz buffers

Load J27 and J30 with 50 ohm and check that there
is 400 mVpp on both dutputs.

Load J28 with 50 ohm and check that there is

55 mVpp in mode AlA, J3E and R3E.

Shift to mode H3E and make sure that there is 0 V
on J28.

Mic 1

Set P8 (distortion) in position middle.

Connect the LF-generator to mic 1 input (P21 pins
2,5), 10 mVRMS, 1 kHz.

Measure in TP2 and adjust P6 until the compressor
goes into limitation (approx. 140 mVpp) .

e mi
Connect the LF-generator to line mic input



7.2.10

(P20 pins 8,9), 1 VRMS, 1 kHz.

Ground line mic key (P20 pin 1).

Measure in TP2 and adjust P7 until compressor goes
into limitation (approx. 140 mVpp).

Telex
Press the "telex" key.

Connect the LF-generator to telex input (P20 pins
6,7), 1 VRMS, 1 kHz.

Measure in TP2 and adjust P13 until compressor goes
into limitation (approx. 140 mVpp).

AlA

Select AlA.

Ground key 1 (P21 pin 3).

Measure in TP2 and adjust P10 to approx. 130 mVpp.

Earphone
Mode = AlA.

Ground key 1 (P21 pin 3).
Measure on earphone out (P21 pin 1) and adjust P11l
to 60 mVpp.

Line out

Mode = AlA.

Measure on line out (P20 pins 4,5) and adjust P12
to 2.2 Vpp in 600 ohm.

5 MHz amplifier, balanced modulator
Mode = J3E.

Measure in TPl and adjust TR1 and TR2 to max.
signal (120 mVpp) .
Adjust P2 to best symmetry.

Q4+05 amplifier

Load 5 MHz SSB out (P34) with 50 ohm 1/3 W, and
measure by means of the scope.

Adjust TR3 and TR4 to max. output (5 mVpp +/-30%).



7.2.11 Carrier reinsertijon, attepuator
Press the "2182" key.
Mode = H3E.
Connect the LF-generator to mic 1 input (P21 pins
2,5).
Measure on P34, load with 50 ohm, and adjust
Pl to a degree of modulation of approx. 80%.

Attenuator
Set P4 in position middle, and adjust P3 until
the same voltage as in item 7.2 is measured.

7.2.12 RF-detector
Mode = AlA.
Measure on RF-detector output (Ql2, collector)
and check that there is 0 V.
Ground key 1 (P21 pin 3) and check that there is
5 vVDC.
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7.3

7.3.1

7.3.2

TX~-2

Instruments: DC-voltmeter
Oscilloscope, 100 MHz
Signal generator, 0-100 MHz

2, mixer
Mode = J3E.
Cf. paragraph 7.3.7 about ALC.

5 MHz : Turn Pl max. clockwise.
Measure in TPl and adjﬁst TR1 to max.
5 MHz signal (120-220‘mVpp, depending on
ALC-status).

40 MHz : Measure on ICl pin 10, and adjust TR2
to max. 40 MHz signal (300 mVpp).

45 MHz : Measure in TP2 and adjust TR3 to max.
45 MHz signal (500-800 mVpp).

45 MHz x-tal filter

Mode = J3E.

Measure between R24 and Cl6.

Adjust L16 to max. signal.

Adjust L15 to max. signal.

Adjust L17 to max. signal.

Adjust TR3 to max. signal (20-35 mVpp).

3, mixer

Mode = J3E.

Measure on IC2 pin 12 and adjust TR4 to max.
45 MHz signal (approx. 300 mVpp).

Measure DC above R31 (270E) and adjust P2 to
6.75 VDC.

a ilt i - i t
Adjust L6 and L7 in top.



7.3.5

7.3.7

Connect the signal generator to P31 (46.5-75 MHz
input). (-8 dBm = 250 mVpp).

Measure on IC2 pin 5.

Vary the frequency and check that the cut-off
frequency is on approx. 44 MHz.

Low pass filter and harmonic filter

Adjust L1, L2, L3, and L13 in top.

TP3 A and B are disconnected.

Connect the signal generator to TP3 B (-20 dBm =
65 mVpp) .

Set P3 and P4 in position middle.

Load RF out (P25) with 50 ohm (1/3 W) and measure
above this.

Adjust the frequency to 31 MHz. Press the "test”
key.

Adjust L2 until the signal barely begins to be
damped.

Adjust L1, L3, and L13 in the same way.

Sweep through the frequency range 1.5-40 MHz and
note ripple, if any,- especially around the
cut-off frequency.

Ripple can be fine adjusted by means of L1 and
L3.

RF-a ifier

Mode = J3E.

Press the "test" key.

Measure on RF out (P25) in 50 ohm.

Adjust P3 and P4 to approx. the same biasing current
and a output signal of +15 dBm (3.5 Vpp in 50 ohm)
with a minimum of harmonic distortion.

Cf. the suggested DC-voltages on the diagramme.
Check the liniarity of TX-2 by varying the TX-
frequency from 1.6 to 30 MHz.

ALC
The adjusting is carried out by means of the
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ready-trimmed TX-1 and TX-2.
Set up a TX-frequency.

Press "spec 25" and read the ALC-status (0-15).
The ALC-circuit must be adjusted so that P out
(P25) is +15 dBm (3.5 Vpp i 50E) when the ALC
is = 7 or 8.

P out kan be adjusted by means of Pl and ALC
reference by means of P5.

ALC 0 = No damping of the ground frequency
ALC 15 = Max. damping of the ground frequency
ALC is able to damp the signal max. 4 dB.



7.4.2

RX-1

Instruments: DC-voltmeter
Signal generator
AC-millivoltmeter or

5 MHz scope
RF-amplifier and 1, mixer

Adjust Pl to 0.5 VDC on TP2.

Adjust P2 to 6.75 VDC from TP4 to TPS5 (the voltage
above R29). _
Repeat the adjustments as they influence eachother.

Wide and duplex filters
AGC = OFF.

Measure on RX-2 - TP1l0 by means of the scope or
the AC-millivoltmeter on external loudspeaker.
Alignment frequencies are indicated on the
coils in question.

Preselect

Press the "Presel" key.

Turn the variable capacitor maximum clockwise.
TR2 and TR3 are adjusted to max. output.

Check that the filter aligns up to 4 MHz.

D x filte

Select the alignment frequency of the filter in
question.

Press the "Presel" key and align the 3 coils to
max. signal.
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7.5

RX-2

Instruments: Signal generator
LF and distortionmeter
DC-voltmeter
Oscilloscope, 60 MHz

40 MHz buffer
Measure on TP2 by means of the oscilloscope and

adjust TR7, TR8, and TR9 to max. 40 MHz signal
(4-4.5 Vpp) .

F-a 2 ixer : F-filt
AGC = OFF, Mode = J3E.
Turn the RF-gain max. clockwise.
Connect the signal generator to input P37;
44,999 MHz, 5 mV emf.
Measure on TP4 by means of the oscilloscope and
adjust TR-1, TR-2, TR-3, L2, and L3 to max.
output 5 MHz (0.2-0.3 Vpp) .

F-a detecto 10 MHz a ifier
AGC = OFF, Mode = J3E.
Signal generator = 44.999 MHz, 50 uV emf. on
input P37.
Measure on TP5 by means of the oscilloscope and
adjust to 50 mVpp (5 MHz) by turning the RF-gain
on the front.
Adjust L5 to max. 5 MHz signal.

Detector

Adjust RF-gain to 50 mVpp on TP5.

Measure on TP10 by means of the oscilloscope and
adjust TR6 to max. LF-out (approx. 0.2 Vpp).

0 MHz amplifier
AGC = ON.
Adjust RF-gain to 100 mVpp on TPS.
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7.5.4

Measure on TP9 by means of the oscilloscope
and adjust L8 to max. 10 MHz signal ( approx. 1 Vpp).

AM-filter F- e A £, RF- t

AGC = OFF, Mode = H3E.

Signal generator = 45 MHz, 50 uV emf., 30%.

Measure on TP1l0 by means of the oscilloscope and
adjust to 100 mVpp LF-signal by turning the RF-gain.
Adjust TR4 and TRS5 to max. signal.

LE-level

AGC = ON, RF-gain = max.

Measure on TPll (RX-line) and adjust P4 to
300 mVpp.

A of t
Measure on TP3 and adjust P3 to 4 VDC.

RF-levelmeter
Adjust P2 so that the deflection on the RF-
levelmeter is 1.

itivity of RX-2

1. Mount RX-2 in a functioning device and connect
a flat cable. 40 Mhz and 5 MHz signals.

2. Select J3E and turn the RF-gain max. clockwise.

3. Connect the signal generator to the 45 MHz
input (P37) and adjust the frequency to
44.999 MHz.

Connect the distortionmeter to the external
loudspeaker output.

4. Adjust the RF-level of the signal generator
so that a signal and noise condition of 20 dB
SINAD is obtained.



" The sensitivity of RX-2 must be better than
0 dB uV emf. (1 uv emf.) for 20 dB SINAD.
(typically -2 dB uV emf.).

5. Repeat the measurement for H3E.
Select H3E and adjust the signal generator
on 45.000 MHz, 30% AM, 1 kHz.
The sensitivity must be better than 14 dB uV
emf. (5 uv emf.) for 20 dB SINAD.



7.6

7.6.2

7.6.4

RX-synthesis

Instruments:

DC-voltmeter

Oscilloscope, 40 MHz or

Diode probe

Clarifier loop

Turn the clarifier potmeter max. counter-clockwise.

Measure on TP6 and adjust C88 to 3.2 VDC. vV
Turn the clarifier potmeter max. clockwise and
check that there is approx. 7.5 VDC on TP6. v
Turn the clarifier potmeter from side to side and

check that the clarifier loop is in lock, min.
11.0 vDC on TPS.

100 Hz loop

Measure on TP2.

Check that there is min.

4.8 VDC, otherwise the 100 Hz loop cannot get

into lock.

Summing loop
Adjust the RX-frequency to 109.9 kHz.

Measure on TP7 and adjust L1l to 7.5 VDC. V
Adjust the RX-frequency to 29999.9 kHz.

Check that there is approx. 4.2 VDC on TP7. L/
During both measurements, check that the summing
loop is in lock, i.e. min. 11.0 VDC on TP4.

o

If error: Check that there is 10 Vpp, 2-4 kHz

0 _kH

VCO 1I:

on IC6 pin 6.

Adjust the
Measure on
Adjust the
check that
TP8.

V(3,00 ) lact ol

RX-frequency to 100 kHz.

TP8 and adjust C35 to 2.0 VDC.
RX-frequency to 8999 kHz and
there is approx. 6.4 VDC on

AN

v

I/

3
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7.6.6

VCO II: Adjust the RX-frequency to 9000 kHz.
Measure on TP8 and adjust C45 to 2.0 VDC. / »
Adjust the RX-frequency to 18999 kHz and b//
check that there is 6.0 VDC on TPS8.

VCO III: Adjust the RX-frequency to 19000 kHz.
Measure on TP8 and adjust C55 to 2.0 VDC.
Adjust the RX-frequency to 29999 kHz and
check that there is 6.0 VDC on TPS8.

o

V out VCO I-III = -4 dBm (400 mVpp/50 ohm

During the above measurements, check that 10 kHz
is in lock, i.e. min. 4.8 VDC on TP9.
| Lo L7

VCO detector
Measure on TP1ll (CQ23) and check that there is min.
3.4 VDC (VCO ON).

Loops in lock check
If all loops are in lock, 0 V should be measured
on TP1l.



7.7.1

7.7.2

7.7.3

7.7.4

X THE

Instruments: DC-voltmeter
Oscilloscope, 40 MHz or
Diode probe

Multiplier chain

Uin P27 = 400 mVpp/50 ohm.
Measure on TP2 and adjust L9 and L10 to max. 10 MHz
signal (0.8 Vpp).

Measure on TP3 and adjust L20 to max. 20 MHz
signal (0.5 Vpp).

Measure on J35 cable output and adjust L1l to

max. 40 MHz signal (125 mVpp/50 E).

Measure on J29 cable output and adjust L12 to max.
40 MHz signal (500 mVpp/50 ohm).

100 Hz loop
Measure on TP4 which must be min. 4.8 VDC to get

the 100 Hz in lock.

umm i 00
Select TX-frequency : 1609.9 kHz. ,
Measure on TP7 and adjust L13 to 7.5 VDC. i//

Select TX-frequency : approx. 29990 kHz.

Check that there is approx. 4.2 VDC on TP7. L//
During both measurements, check that the summing‘
loop is in lock, i.e. min. 11.0 VDC on TP6. L//

If error: Check that there is 10 Vpp/2-4 kHz on
IC6 pin 6.

kH 00
VCO I: Select TX-frequency : 1600 kHz.

Measure on TP8 and adjust C37 to 2.5 VDC.
Select TX-frequency : 8999 kHz.
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7.7.5

7

.7.6

Check that there is 6.7 VDC on TPS8.

VCO II: Select TX-frequency : 9000 kHz.
Measure on TP8 and adjust C46 to 2.0 VDC.
Select TX-frequency : 18999 kHz.
Check that there is 6.2 VDC on TP8.

VCO III: Select TX-frequency : 19000 kHz.
Measure on TP8 and adjust C56 to 2.0 VDC.
Select TX-frequency : 29999 kHz.
Check that there is 6.2 VDC on TPS8.

V out VCO I-III = -8 dBm (252 mVpp/50 ohm).

During the above measurements, check that the
10 kHz loop is in lock, i.e. min. 4.8 VDC on TP9.

VCO detector

Measure on TP1ll (CQ 25) and check that there is
14

Loops in lock check
If all loops are in lock, 0 V should be measured
on TP1l2.

%

U

l/’

L

L



7.8

CONNECTION BOARD

Instruments: DC-voltmeter

1) Measure on TPl and adjust Pl to +12 VDC.

2) Measure on TP3 and adjust P2 to +12 VDC.

3) Measure on TP5 and adjust P3 to +5 VDC.
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7.9

7.9.1

FRONT LOGIC

Instruments: Oscilloscope, 10 MHz

Photointerrupter

Adjust the photointerrupters by measuring on
TPl and TP2.

The photointerrupters are adjusted mechanically
until the following is shown on the scope:



7.10

7.10.1

7.10.2

7.10.3

7.10.4

POWER AMPLIFIER

Dummy load (1.6-4 MHz = 10 ohm in series with
250 pF; 4-30 MHz = 50 ohm) is connected to
antenna horn.

Instruments: DC-ammeter
Oscilloscope, 30 MHz
Dummy load, 200 W
Signal generator

Before adjusting the PA-stage, the bias jumpers
to the PA and driver transistors are removed.
The adjustings apply for 12 V and 24 V versions.

Pre—amplifier (Q1l)

Insert an ammeter in the 14.4 V supply to the
PA-stage (SP2 pin 3).

Key the unmodulated exciter and adjust the bias

to 300 mA by means of Pl. [////'

Driver +04

Insert an ammeter in the 12 V or 24 V supply to the
PA-stage (SP%:pig 3).

Connect bias jumper Jl1 to the driver.

Key the unmodulated exciter and adjust the bias

to 150 mA by means of P2.

Power amplifier +

Connect bias jumper J2 to the power amplifier.
Key the unmodulated exciter and adjust the bias
to 450 mA (including the driver) by means of
P3.

tt ator
Press the "low power" key.
Measure on the output of the PA-stage by means
of the scope and check that the output has been
attenuated 6-7 dB.
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7.10.5 Einal adjustment
Measure on the output of the PA-stage by means
of the scope.
Check that the PA-stage is frequency linear from
1.6-26 MHz within +/-10%.
Connect the signal generator (+15 dBm, 90% AM)
to the output of SP3 and adjust P4 to a place
just before clipping at the poorest place in the
frequency range.



7.11

7.11.1

7.11.2

7.11.3

PA-FILTER

Instruments: Signal generator
Dummy load, 50 ohm
Oscilloscope

Connect the 50 ohm dummy load directly to the
filter output by unsoldering L19%, and measure by
means of the scope above the output.

Connect the signal generator to SP2.

Select a transmitting frequency below 2.4 MHz.

Adjust L1, L2, and L3 to a cut-off frequency of
approx. 2.4 MHz and to min. attenuation in the
pass band.

The cut-off frequency is checked by varying the
frequency of the signal generator.

Select a transmitting frequency between 2.4

and 4.3 MHz.

Adjust L5 to a cut-off frequency of approx.

4.3 MHz and to a min. attenuation in the pass band.
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7.12

7.12.1

CONVERTER

Instruments: DC~-voltmeter

Measure on SM3 pins 1 and 7.

By a current of 3 A, the voltage is adjusted to
14.4 V by means of Pl.

Check that there is 18.3 V +/-0.5 V by 85 mA

on SM3 pin 9, and 7.75 V +/-0.2 V by 1 A on SM3
pin 8.
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7.13

7.13.1

DETECTOR ASSEMBLY

Instruments: DC-voltmeter

Connect a load of 12.5 ohm Oo to SD3.

Mode = AlA.

Press the "low power" key.

TX-frequency = 6 MHz.

R-detector (C23) and SWR-detector (Cl6) are
adjusted to balance, i.e. 0 V on the output in
proportion to the reference.

Check that the phase detector also

has 0 V on as output.
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7.14  SIDEBAND SWITCH

Instruments: DC-voltmeter

7.14.1 VCXO
Select LSB (spec 8).

Measure on D2 cathode and adjust Cl3 to 6.0 VDC.
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7.15  INSERTION OF LSB PCB NO, 2996

1)

2)

3)

4)

Remove Rl and R2 (TX-1l pcb no. 2901).

Replace Rl by 56 ohm, one pin is put to ground
and the conductor lane from R1 to TCXO output
(pin 4) is broken.

Replace R2 by two soldering clips, and mount

a coaxial cable with "5 MHz output to TX-1"
from LSB pcb no 2996.

Remove R70 (TX-1) and replace by 3K3.

Remove Q15 (TX-1) and replace by 3 soldering
clips.

Connect the emitter clip to ground on LSB
pcb (pin 1).

Connect the basis clip to AM/SSB on LSB pcb
(pin 4).

Connect the collector clip to LSB/USB on LSB
pcb (pin 3).

Connect a coaxial cable between J28 (TX-1) and
"5 MHz input" on the LSB pcb.

Move over the original coaxial cable on J28

to "5 MHz output to RX-2" on the LSB pcb.

Cut loose the collector clip on the soldering
side of the TX-1 pcb (2 conductor lanes are
broken) and connect a jumper between Q16 basis
and the connection point between R69 and R71.
Connect the disengaged collector clip to P3 pin
19 by means of a jumper.
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