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MESSENGER 250 CITIZENS RADIO TRANSCEIVER
SERVICE MANUAL ADDITION

GENERAL

This service manual addition contains installation,
service and alignment information for the Messenger 250
Citizens Radio Transceiver. Refer to the Messenger 122-
123A Service Manual, Part Number 001-0122-001, to be
used with this addition for complete installation, service
and alignment instructions.

DESCRIPTION

The Messenger 250 Citizens Radio Transceiver, Part
Number 242-0250-xxx, is an all solid state, 23 channel
base station transceiver with a 3 watt public address fea-
ture. All receiver and transmitter frequencies are gener-
ated by a 14 crystal frequency synthesizer network.

Other features of the Messenger 250 include a four
watt transmitter, a DC power jack, an internally regulated
power supply and an S-Meter which indicates receiver
signal strength, modulation and relative RF power output.

The transceiver operates on either 117 VAC, 50-60
Hz or 13.8 VDC.

INSTALLATION

Select a location for the transceiver that will allow
for the shortest possible transmission line.

a. Install the antenna and the transmission line.

b. Connect the power cord to any 117 VAC, 50-60 Hz
wall outlet.

c. Refer to the Messenger 122-123A Service Manual
Installation Section for a final checkout procedure.

SPECIFICATIONS (Measurements made per EIA

Standard RS-382 and are nominal unless otherwise

stated. )
GENERAL
Frequency Range 26.965 to 27.255 MHz

Channels 23

Overall Dimensions 13.6cmH x 27.9cm W x 24.7 cm D
(5.4 in. Hx 11,0 in, W x 9.8 in. D )

Weight

Unit 5.0 kg (11.0 1bs.)

Shipping 5.68 kg (12.5 1bs.)
Compliance FCC Type Acceptance Part 95

Canadian DOC Approved RSS-136

+0. 005% crystal, -30°C (-22°F) to

Frequency Control
60°C (140°F) transmit and receive

Antenna Impedance 50 ohms

Circuit Protection 1/2 amp fuse

Circuitry 21 transistors, 25 diodes and 2 therm-

istors

E.F.JOHNSON COMPANY
WASECA, MINNESOTA 56083

® 1-74FJ 001-0223-001
Printed in U.S.A.



RECEIVER

Sensitivity

Selectivity

Spurious Rejection

Audio Output Power
Speaker Impedance
Tight Squelch

Squelch Sensitivity

Intermediate
Frequencies

AGC Characteristics

Impulse Noise
Limiting

Audio Frequency
Response

TRANSMITTER
Modulation

RF Power Output
RF Spurious and

Harmonic Attenua-
tion

0.5 microvolt

6 kHz bandwidth at -6 dB
30 kHz bandwidth at -60 dB

50 dB except image of 10 dB and 1/2
IF of 35 dB

3 watts
3.2 ohms

30 microvolts

Less than 1 dB

455 kHz

Flat within +6 dB from 50, 000 to 5
microvolts with 12 dB of rolloff from
5 to 0.5 microvolts

3.2 dB

+2 dB to -16 dB from 300 to 3000 Hz

Amplitude modulated (6A3)
4 watts maximum at 117 VAC

50 dB minimum

To R8 TO RIS

Audio Frequency
Response

+1 dB to -16 dB from 300 to 3000 Hz

MINIMUM PERFORMANCE SPECIFICATION (The specifi-

cations listed in this section are absolute service

minimums. )

RECEIVER

Sensitivity

Audio Output Power

Tight Squelch

AGC Characteristics

Impulse Noise
Limiting

TRANSMITTER
Modulation

RF Power Output

7 dB (SHN)/N minimum at 0.5 pV

0.075 watt minimum at 0.5 uV
2.5 watts minimum at 10% distortion

30 microvolts minimum

15 +2 dB rolloff from 500 to 0.5 uV

Threshold of clipping between 20 and
40% modulation at 30 uV

80% minimum positive and negative

2.8 watts minimum at 117 VAC

POWER SOURCE REQUIRED

117 VAC, 50-60 Hz - power consumption 30 watts

13.8 VDC, 1.2 nA.

SERVICE

For transceiver servicing information refer to the
Messenger 122-123A-Service Manual Servicing Section.

For Public Address (PA) and power supply servicing,
refer to the simplified schematics.
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For crystal switch servicing refer to Figure 1 for the
crystal layout and switch wiring.

TO LF OSC. (XMIT)
TOLF. 0sC. CREC)

= = REAR
(NON-SHORTING
;; CONTATT)

FIGURE 1
CRYSTAL SWITCH LAYOUT

RECEIVER ALIGNMENT

FREQUENCY SYNTHESIZER

a. High Frequency Oscillator Adjustment

1. Set the channel selector switch to channel 23 and
connect the RF voltmeter to the CR14-CR15 junc-
tion.

2. Adjust T7 1/8 turn beyond the peak RF voltage
reading point. A typical readingof approximate-
ly 0.4 VRF should be measured.

b. Synthesizer Mixer Adjustment

1. Set the channel selector switch to channel 12 and
connect the RF voltmeter probe to the case of

Q15.

2. Key the transmitter into an RF load and adjust
T8, T9, T10 and T11 for a maximum meter read-
ing. A typical reading of approximately 0.28 VRF
should be measured.

RF AND IF SECTION (CHANNEL PEAKING METHOD)

a. RF Adjustment

1. Set the channel selector switch to channel 12 and

connect a 1 kHz, 30% modulated RF signal to the
antenna connector.

b.

2. Adjust T1 and T2 for a maximum audio output
while keeping the RF signal generator output at
a minimum.

IF Adjustment

1. Test setup same as a.l.

2. Adjust Z1A, Z1B, T3 and T4 for a maximum
audio output while keeping the RF signal gener-
ator output at a minimum.

3. Set the RF signal generator output level to 0.5 uV,
modulated 30% at 1 kHz.

4. Readjust T1, T2, Z1A, Z1B, T3 and T4 for a
maximum audio output and make final adjustment
of T1 for best signal to noise ratio.

RF AND IF SECTION (455 kHz GENERATOR METHOD)

a. IF Adjustment

1. Connect a 455 kHz signal generator through a 22
1F coupling capacitor to the base of Q2.

2. Adjust Z1A, Z1B, T3 and T4 for a maximum
audio voltmeter indication while reducing the
generator output level (an excessive generator
output level will cause improper IF amplifier
alignment. )

b. RF Adjustment

1. Remove the 455 kHz signal generator and connect
the RF signal generator to the antenna connector.
Set the generator output level to 0.5 uV, modu-
lated 30% at 1 kHz on channel 12 frequency.

2. Adjust T1 and T2 for maximum audio output and
.make final adjustment of T1 for best signal to
noise ratio.

METER
a. S-Meter Zero Adjust

1. Couple an on frequency,0.5 uV signal to channel
12.

2. Adjust R86 for an S1 meter indication.

b. S-Meter Adjust

1. Couple an on frequency, 50 pV signal to channel
12,

2. Adjust R91 for an S9 meter indication.



TRANSMITTER TUNEUP

PREDRIVER AND POWER AMPLIFIER AND FILTER

a. Predriver

1.

Tune T12 and T13 for maximum power output.

2. Tune T10 and T11 for maximum power output.
b. Power Amplifier
1. Tune L6 and L7 for a power output between 2. 8
and 3. 8 watts.
2. Tune.L6 for minimum transmitter current while

maintaining a power output between 2.8 and 3.8
watts.

TRANSMITTER FREQUENCY CHECK

To check the transmitter frequency, proceed as fol-

lows:
1. Loop couple a frequency counter or meter to L7.
2. Refer to Table 1 for channel frequencies and re-
place crystals as necessary to maintain a chan-
nel frequency tolerance of +0.005%.
TABLE 1
CHANNEL FREQUENCIES
Channel Frequency Channel Frequency
(MHz) (MHz)
1 26.965 13 27.115
2 26.975 14 27.125
3 26.985 15 27.135
4 27.005 16 27.155
5 27.015 17 27.165
6 27.025 18 27.175
7 27.035 19 27.185
8 27.055 20 27.205
9 27.065 21 27.215
10 27.075 22 27.225
11 27.085 23 27.255
12 27.105
Note:
FCC Regulations require all measured channel frequen-
cies to be within +0.005% from these listed channel cen-
ter frequencies.

CRYSTAL STARTING AND MODULATION CHECK

a.

Switch between channels 1 and 23 and check for nor-
mal crystal starting.

Check for normal waveform and percent of modula-
tion.

1. Couple the oscilloscope RF pickup loop to L7.
Refer to Figure 5-4 in the Messenger 122-123A
Service Manual.

2. Set the audio generator frequency to 1 kHz and
couple a -33 dB audio input through a 6800 pF
series capacitor to the base of Q9. The oscil-
loscope should indicate at least 50% modulation.

3. Increase the audio generator level to -17 dB. The
oscilloscope should indicate not less than 80% or

more than 100% modulation on both negative and
positive peaks.

Check each channel for clean modulation and absence
of oscillations.

1. Adjust T12 and T13 as necessary to eliminate
modulation distortion.

Speak into the microphone and check for normal mod-
ulation.

FINAL CHECKOUT

a.

Connect a Bird Model 43 with a 10A element or
equivalent wattmeter into the transmission line.

Adjust the antenna for best VSWR following the
manufacturer's instructions. The transceiver
has been aligned at the factory and the output
network will not normally require tuning to
match it to the antenna. The measured VSWR
should be 1.5 to 1 or less.

Check the transmitter power output. Typical
power is 3.5 watts.

Check the transmitter frequency, the maximum
allowable tolerance from the center frequency
is 0. 005%.

Check the modulation, minimum acceptable is
80% upward and downward.

Give the transceiver a complete operational
checkout. Make several contacts with other
units in the system and correct any noise sup-
pression problems that may affect transceiver
performance.



