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ADJUSTMENT PROCEDURE

M9660

GENERAL Measuring instruments
Test Setup, RX - TX RF signal generator 10-512 MHz
Measuring instruments Multimeter R;=20 Kohm/V
Tools AC Voltmeter Zi= >20 Kohm
Cable connectors, misc. Distortion meter
Voltage reg. adjustment DC Ampere meter 0-0.1/2/10 A

DC Power Supply 10-20 V/10 A
1. Receiver adj. components Current limiter
1.1 RC injection signal PLL, Crystal osc.? adj. 0.1-10A
1.2 Receiver frequency setting AF signal generator 0-5 kHz
1.3 RC front-end RF Power meter 0-40 W
1.4 Audio Level/power output Deviation meter 406-512 MHz
1.5 Receiver sensitivity Frequency counter 10-512 MHz
1.6 Squelch setting
1.7 RX current consumption Central Metering Test box

Control Head

2. Transmitter adjustments

2.1 Exciter adjustments Tools

2.2 TX frequency setting Alignment tool Code No. B800775
2.3 TX power _ B800770
2.4 Modulation, AF sensitivity _ B800773
2.5 TX current consumption

AF Dummy Load 8 ohm/5 W

ALIGNMENT PROCEDURE

CENTRAL METERING CONNECTORS (CM)
This procedure covers a UHF radio (403-

512 MHz) in the dual PLL su‘umplex and duplex PA Connect meter to

versions. -+
1. A-

For testing the equipment it is necessary to 2. A+ 1 -2

use the correct control head and accessories. 3.

Which control head to be used in depending . FINAL CURRENT 4 -2

of the software package. 5. DRIVE CURRENT 5 -2
6.

It is convenient to use a voltmeter 7.

Zi > 20 Kohm/V which is connected to the 8. POWER CONTROL 1-38

central metering (CM) connectors for testing. 9. FORWARD POWER 1-9
10. INPUT DRIVE 1-10
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X Connect meter to Multiconnector
o -+
1.  A- 1. Spare 2 (H22) 21  Spare 8 (H53)
2. A- 2. Spare 3 (H23) 22
3. FSVCO TUNE 1-3 3. Spare 1 (H24) 23
4.  FS OSCILLATOR 1 -4 4. Spare 5 (H26) 24
5. TXLEVEL 1-5 5. N.C. 25
6. TX PLL TUNE 1-6 6. LS High 26
7. TXSTATUS 1-7 7. Serial Data Up 27
8. TXFILTER 1-8 8. Spare Audio 28
9. TX TRIPLER 1-9 9. MC High 29
10.  OSCILLATOR 1-10 10. LS Low 30
11. Serial Data Down 31
RX Connect meter to 12. CG DISABLE 32
o - 4+ 13. MC Low 33
1.  A- 14, Logic GDN 34
2. A- 15. A- 35
3. DISCR 1-3 16. ON/OFF 36
4. IF AMPL. 1 -4 17 A+ 37 A+ (Battery)
5.  RX MIXER 1-5 18 A- 38 A- (Battery)
6. RX PLL TUNE 1-6 19 A+ 39 A+ (Battery)
7. RX LOCK DETECT. 1-7 20. Spare 7 (H27) 40 A- (Battery)
8. RXFILTER 1-8
9. RX TRIPLER 1-9
10.  OSCILLATOR 1-10 Check of the polarity- and overvoltage protection
SYSTEM Connect meter to Set the power supply to Vgate= 13-6 V
-+ Set the current limiter on the power supply
1. A- to 0.1 A and connect the power supply with
2. A+ 1-2 reverse polarity to the equipment. With a DVM
3. 9V 1-3 across the power leads it should show <1.5 V.
b 45V 1-4 Then connect the power supply with the nor-
5. MIC. HL. (1 - 5)+ mal polarity and set the current limiter to
6. LS HI. 6 -7 3 A.
7. LSLO
8. TXKEY -8
9. CG DISABLE -9 Check of internal voltages
10. HL41
Put the test set system jack in the system
+)Connections used plug. Connect the voltmeter to 1 and 4 where

the +5 V is measured. The meter should show

5.0 V.

Connect the voltmeter to 1 and 3 where the

+9 V is measured. The meter should show

9.0 V.

N.B. This measurement is not accurate enough
for adjusting the voltages with in the
0.5% tolerance. To doing that, it is ne-

cessary to use a digital voltmeter.
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1. Alignment and control of the receiver

1.1 Alignment of the receiver injection

Put the RX/TX jack in the RX plug and con-

nect the voltmeter to 1 and 10.

a) Tune L3 and L12 in the PL961/964 for
maximum meter reading (1.5 V).

b) Connect the voltmeter to 1 and 9. Tu-
ne L., and then L12 to maximum meter

13
reading. Retune L_, L L., for max-

3 712" 713
imum. The voltage shall be approx.
0.9V. ‘03 - W}

c) Connect the voltmeter to 1 and 8. Detu-
ne LM and L15. Now tune L14 for max-
imum meter reading, and after this, tu-
ne L15 to minimum (0.9 V).

Caution: The maximum and minimum
shall be well defined and easy to find.
Do not retune LM‘

d) Connect the voltmeter to 1 and 7 and
tune C1 slowly until the meter reading
goes high (0.85 V).

e) Select a center channel on the control
head. Connect the voltmeter to 1 and 6.
Fine tune C1 for 0.6 V reading.

f) Connect the voltmeter to 1 and 5. Tune
L2, L3 and C1 in RC96X for maximum
reading, approx. 0.5 V.

The setting of C1 is critical and the
adjustment is performed by turning C1
to maximum reading and then a little
back.

1.2 Adjusting the injection frequency

For adjusting the injection frequency to the
correct frequency the first point is to check
the synthesizer frequency. Connect a counter
to the output of the FS (J1/P2) (See fig.

2), output level 0 dBm. The output frequen-
cy should be from 13 - 15 MHz as follows:

1) at 12.5 kHz or 25 kHz channel spacing:

a multiple of 12.5 kHz i.e. xx.xxx000 MHz

or xx.xxx500 MHz.

60.530-E1 _y-
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2) at 20 kHz channel spacing: a multiple
of 20 kHz.

3) at 30 kHz channel spacing: a multiple
of 30 kHz.

If the frequency is not correct adjust the
coil (FREQ. L1 in X09012) in the FS referen-

ce oscillator.

Then connect the counter to the output of
PL961/964 (J2/P1) and connect the FS to the
PL. The correct frequency of the PL is:

Fant -21.4 MHz. The frequency is adjustable
with L2 (FREQ.) in PL961/964, see fig. 2.
Select a channel frequency which corresponds

to the specified antenna frequency.

1.3 Alignment of the receiver front end

This adjustment is only necessary if the he-
lix filter is out of adjustment or needs read-
justment.

Connect the voltmeter to 1 and 4. (limiter in

IF amplifier).

Set the signal generator to fant and a level

of 100 dB/1 uV, or 100 mV on signal frequen-
cy.

For easier adjustment it will be useful to pre-
adjust TS1-TS5 (refer to fig. 3)

To avoid limiting in the IF amplifier decrea-
se the level from the signal generator to level
below the limiting point as the sensitivity in-

creases and before finetuning.

a) Front end RC 961/965

1) Adjust the tuning slugs TS1-4,
C1 and Lq to maximumvoltmeter
reading (IF amplifier). Adjust
TS 5 to the same height as the
other TS.

2) Detune TS2 and TS4 about 4 turns
(~3 mm).

3) Adjust TS1-3-5 and C1 for maxi-

60.530-E1
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mum voltmeter reading (IF ampli-
fier).

4) Adjust TS2-4 for maximum voltme-
ter reading.

5) Repeat pt. 4.

6) Fine adjust TS1-2-3-4-5, C1 and
L4 for maximum voltmeter reading.

7) CHECK the voltmeter reading for
giving approximately 0.65 V with
an input voltage of 10 uV (EMF).

b) Front end RC962/966

1) Adjust TS1 -5, C, and Lu for
maximum voltmeter reading.

2) CHECK the voltmeter reading for
giving 0.65 V with an input vol-
tage of approx. 3 uV (EMF).

1.4 Duplex
A

N . s
,/,:vp /’/,K.//;(/Z
’ y,
t

e

1.5 Alignment of the audio signal

w
Connect an 8-ohm/5 W load between LS HI -

i . N
LS LO (1 - 6). [wvcvres fo o iad)

Connect an AF voItméter across the load.

Set the RF level from the signal generator to
1 mV EMF on the signal frequency.

The squelch control on the control head shall
be unactivated and a possible subadiosignal

shall be unmuted. Activate the LS function.

The signal from the signal generator shall be
modulated with 1 kHz and the deviation is
set to:
3.0 kHz for 25 kHz channel spacing
1.5 kHz for 12.5 kHz channel spacing
2.5 kHz for 20 kHz channel spacing

On the controlbox the volume is set to level
7. With the potmeter Rvol (see fig. 1) the
output level is adjusted to 5 W in a load of
8 ohm (6.3 V RMS).

60.530-E1

Storno

1.6 Checking the receiver sensitivity

The audio level is set to level 6:
Secure descriminator "0"=

value with signal ~0.5 V (pin 1 - 3)

Possible sinad test. AF ~80 mV

a) On center channel:

With RC961/965:
CEPT SPECIFICATION
20 dB psoph. sinad

for Vinput: 0.70 uV EMF

EIA SPECIFICATION
12 dB sinad
for Vinput: 0.35 uV 1/2 EMF

With RC961/965 +duplexer:
CEPT SPECIFICATION
20 dB psoph. sinad

for V. =0.90 uV EMF
input

EIA SPECIFICATION
12 dB sinad

for Vinput= 0.45 uV 1/2 EMF

With RC962/966:
CEPT SPECIFICATION
20 dB psoph. sinad
for Vinput= 0.40 uV EMF

EIA SPECIFICATION
12 dB sinad

for Vinput: 0.20 uV 1/2 EMF

With RC962/966 the sensitivity can be opti-

mised by finetuning TS2 for maximum sinad.

b) On lowest and highest channel:
Compared with the measurement on cen-
ter channel the degradation shall be
below 1 dB.

60.530-E1
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1.6 Adjustment of the squelch

a) Equipment with fix squelch.
The squelch control on the control head
shall be activated. (See fig. 1). With
qu the squelch shall be adjusted to
open for the RF signal which gives a
SINAD ratio between 8 - 12 dB (EIA)
at the audio output.
When the RF signal is removed, the
squelch shall be closed i.e. no AF out-

put.

1.7 Check of the current consumption for

the receiver

\% =13.6 V
volt
Condition: off: <75 mA
stand by: <1 A
audio 5 W output: <2.4 A

2. Alignment and check of the transmitter

Select a center channel.
Set the power supply to WBatt= 13.6 V.
Set the current limiter of the power
supply to 10 A. Connect the powermeter
and a dummy load to the coax-connector
on the front of the equipment. Key the

transmitter.

2.1 Alignment of the exciter

Put the RX/TX jack in the TX central metering.

a) Connect the voltmeter to 1 and 10. Tu-
ne L3 and L16 in PL962 for maximum
meter reading (0.85 V). (See fig. 2)

b) Connect the voltmeter to 1 and 9. Tu-
ne L3, L15 and L16 for maximum meter
reading 0.7-1.0 V.

c) Connect the voltmeter to 1 and 8. De-
tune L11 and L12. Then tune L12 to

max. and after this, tune L11 to minimum

(2.8 V).

60.530-E1
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Caution: The maximum and minimum shall
be well-defined and easy to find.
Do not retune L12.

d) Connect the voltmeter to 1 and 7. Tune
C2 slowly until the CM output goes high,
approx. 0.7 V.

e) Connect the voltmeter to 1 and 6. Fine
tune C2 to 0.8 V on the voltmeter. The
setting of C2 is critical and the adjust-
ment is performed by turning C2 to
maximum reading and then a little back.
(flat part of curve).

Check the output level from the TX
PLL. The voltage should be approx.
0.4 V.

2.2 Adjusting the transmitter frequency

For synthesizer adjustment refer to 1. 2.
Connect the frequency counter through an
attenuator to the output of PL962 (J1/P1)
(output level 0.5 W).

The frequency is adjustable with L2 in PL962
see fig. 2. The transmitter signal shall be

unmodulated.

2.3 Adjusting of the transmitter output

With RPA

level is adjusted to the specified level.

in the stage (see fig. 2) the power

2.4 Adjusting the transmitter modulation

Connect the deviation-meter through the at-
tenuator to the ant. connector on the front

of the equipment, and the AF signal genera-
tor to the modulation input 1 - 5 (MIC. HI.).

a) Adjusting Af max.
Set the level from the AF signal gene-
rator to 1.0 V. Measure the deviation
on the deviation meter. The AF frequen-
cy is changed between 300 and 3000 Hz
to find the frequency where the devia-

tion reaches the highest value. At this

60.530-E1
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frequency the deviation is adjusted with Channel spacing 25 kHz Afmaxz 3.0 kHz
R2 in PL962/965 (see fig. 2) to the spe- Channel spacing 20 kHz Afmax= 2.4 kHz
cified level. Channel spacing 12.5 kHz Afma>'<= 1.5 kHz
Channel spacing 25 kHz fmax +4.5 kHz The level from the AF generator should be
Channel spacing 20 kHz froax £3-6 kHz 100 mV £3 dB.
i +

Channel spacing 12.5 kHz fmax 2.3 kHz
b) Checking the audio sensitivity. 2.5 Checking of the current consumption for

The AF frequency is set to 1000 Hz the transmitter

and the level from the AF generator is

changed to the level where the devia- RF output 10 W (simplex) <45 A

.tion is: RF output 25 W (simplex) :<7.5 A

RF output 25 W (simplex) :<11.5 A

60.530-E1 -7- 60.530-E1
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