This Manual is provided by

CBTricks.com

Someone who wanted to help you repair your equipment
scanned this manual.

If you would like to help us put more manuals online support us.

Supporters of CBTricks.com paid for the hosting so you would have this file.

CBTricks.com is a non-commercial personal website was created to help promote the exchange of service, modification,
technically oriented information, and historical information aimed at the Citizens Band, GMRS (CB "A" Band), MURS,
Amateur Radios and RF Amps.

CBTricks.com is not sponsored by or connected to any Retailer, Radio, Antenna Manufacturer or Amp Manufacturer, or
affiliated with any site links shown in the links database. The use of product or company names on my web site is not
endorsement of that product or company.

If your company would like to provide technical information to be featured on this site I will put up on the site as long as I can
do it in a non-commercial way.

The site is supported with donation from users, friends and selling of the Galaxy Service Manual CD to cover some of the
costs of having this website on the Internet instead of relying on banner ads, pop-up ads, commercial links, etc. to pay my
costs. Thus I do not accept advertising banners or pop-up/pop-under advertising or other marketing/sales links or gimmicks on
my website.

ALL the money from donations is used for CBTricks.com I didn’t do all the work to make money (I have a day job).
This work was not done for someone else to make money also, for example the ebay CD sellers.

All Trademarks, Logos, and Brand Names are the property of their respective owners.
This information is not provided by, or affiliated in any way with any radio or antenna Manufacturers.

Thank you for any support you can give.



MESSENGER

S =23
3 2 0

CITIZENS RADIO TRANSCEIVERS
MODEL NO. 242-153-2
MODEL NO. 242-320



TABLE OF CONTENTS

SECTION PAGE SECTION PAGE
1 GENERAL 5 4 CIRCUIT DESCRIPTION 16
1.1 Scope of Manual 5 4.1 General 16
1.2 Factory Customer Service 5 4.2 Frequency Synthesizer 16
1.3 Purchase of Parts 5 4.3 Receiver 17
1.4 Factory Returns 5 4.4 Transmitter 18
1.5 Description 5 4.5 S/RPO Meter 18
1.6 Serial Number Interpretation 5)
5 SERVICING 20
2 SPECIFICATIONS 6
: 5.1 General Servicing Information 20
2.1 General 6 5.2 Transistor Troubleshooting 20
2.2 Receiver 6 5.3 Receiver Performance Test 24
2.3 Transmitter 6 5.4 Transmitter Performance Test 27
2.4 Specifications 8 5.5 Synthesizer 29
3 INSTALLATION . 6 ALIGNMENT 32
3.1 Vehicle Installation Information 11 6.1 General 32
3.2 Power Cable Installation 12 6.2 Receiver Alignment 32
3.3 Antenna Installation 12 6.3 Transmitter Alignment 33
3.4 Dash Mounting Installation 12 6.4 Remedies for Distortion 34
3.5 Microphone Hanger Installation 14
3.6 Base Station Installation 14 7 PARTS LIST 36
3.7 Final Checkout 15
3.8 Noise Suppression 15 Transparency
Engineering Changes
Schematic Diagrams
LIST OF ILLUSTRATIONS
FIGURE PAGE FIGURE PAGE
2-1 Messenger 320 Front View 9 5-4 Current Meter Connections To Power Plug 24
2-2 Messenger 320 Rear View 9 5-5 AGC Characteristics and Audio Response Curves 25
2-3 Messenger 323 Front View 10 5-6 Noise Limiter Test Generator 27
2-4 Messenger 323 Rear View 10 5-7 Test Instrument Connections for Transmitter
3-1 Items Supplied for Installation 12 Servicing and Alignment 28
3-2 Transceiver Dash Mounting Details 12 5-8 Oscilloscope RF Pick-up Loop and Method
3-3 UHF Coaxial Connectors Assembly Instructions 13 of Connection 28
3-4 Base Station Mounting Details 14 5-9 Transmitter Waveforms 29
3-5 Ignition System Noise Suppression Schematic 14 5-10 errstal Mountinﬁ Details 29
4-1 Msgr 320/323 Block Diagram 19 5-11 Semi-Conductor Case Diagrams-Bottom 30
5-1 Test.Cormections for In-Circuit Transistor 5-12 PEC Schematics 31
Testing 21 6-1 Alignment Tools Required 32
5-2 Test Instrument Connections for Receiver 6-2 Test Instrument Connection for IF Alignment 33
Servicing and Alignment 22 6-3 Transmitter Current-Power Curve 33
5-3 Test Assembly Connecting Audio Voltmeter 6-4 Alignment Points 33
and Oscillator 24



LIST OF TABLES

TITLE PAGE TITLE PAGE
2-1 Transistor Complement 7 5-3 Typical Audio Levels 25
2-2 Diode Complement 7 5-4 Typical AGC Levels 26
3-1 Items Supplied for Installation 11 5-5 Typical RF and IF Levels in Receiver 26
3-2 Items Supplied for Operation 11 5-6 Frequency Synthesizer Troubleshooting 29
4-1 Synthesizer Scheme 16 5-7 Limits for Transmitter Frequency Variation 30
5-1 Out of Circuit Transistor Measurements 22 5-8 Synthesizer Crystal Troubleshooting 30
5-2 Test Instruments Required for Servicing 5-9 Typical Component Resistance Measurements 30

and Alignment 23 6-1 Alignment Tools Required 32



General Information
Msgr 320-323

SECTION 1

GENERAL

1.1 SCOPE OF THIS MANUAL

This service manual includes servicing and align-
ment instructions for Messenger 320 and 323 transceivers.

Revision notices will be published as this unit is re-
vised. Insert these notices in order at the back of this
service manual.

1.2 FACTORY CUSTOMER SERVICE

A liaison between the customer and the factory is
provided by the E. F. Johnson Company Customer Service
Department. This department is available for consultation
and assistance on technical problems, parts information,
and availability of local and factory repair facilities.

If it is necessary to write to the Customer Service
Department, please include any information you feel will
help solve your problem.

For any of the above requirements contact:

E. F. JOHNSON COMPANY
Customer Service Department
Waseca, Minnesota 56093

1.3 PURCHASE OF PARTS

The authorized Johnson Service Centers stock com-
monly needed replacement parts. If a part isnot available
locally it may be ordered from the Customer Service De-
partment. When ordering please supply the following in-
formation:

Model number of the unit
Serial number of the unit
Description of the part

Part number of the part

1.4 FACTORY RETURNS

Normally, repair service is available locally through
authorized Johnson Citizens Band Radio Service Centers; a

INFORMATION

listof these service centers is available upon request from
the factory Customer Service Department. Do not return
any equipment to the factory without authorization from the
Customer Service Department.

1.5 DESCRIPTION

The Messenger 320, Model 242-320, and Messenger
323, Model 242-153 are 5 watt DC input to the final RF stage
Citizens Radio transceivers. A 10 crystal 23 channel fre-
quency synthesizer generates both the receiver and trans-
mitter mixing frequencies. The synthesizer output is elec-
tronically switched between receive and transmit condi-
tions by diodes.

Supply voltage for operating the transceivers is pro-
vided by the vehiclebattery in mobile operation orby an AC
operated 13.8 volt DC power supply in base station opera-
tion.

Specific reference to the Messenger 320 or 323 in
this manual is made only where differences exist.

NOTE

The Messenger 320 and 323 are identical except for
the external speaker and PA function which are pro-
vided by one jack on the Messenger 320 and the fol-
lowing items not included in the Messenger 320:

Crystal filter
J1 - accessory jack
J5 - external speaker jack

1.6 SERIAL NUMBER INTERPRETATION

The E. F. Johnson Company utilizes a white adhesive-
backed cloth printed with the unit serial number and attached

to the back of the transceiver chassis rail. Analphabetical
designator listed on the sticker indicates a major revision.
For example: An A in the serial number indicates that the
unit includes all the changes specified in revision A. Units
with a major revision are referred to by their alphabetical
designator in this manual. A unit with revision A is called
an A model, with revision B a B model, etc.
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SECTION 2
SPECIFICATIONS

Electrical specifications are nominal unless otherwise

stated.

Specifications are for both Messenger 323 and Messenger
320 unless otherwise stated.

2.1 GENERAL

Frequency Range

Channels

Dimensions of Enclosure

Unit Weight
Shipping Weight

Microphone

Power Requirements

Circuitry

Antenna Impedance

Compliance

Frequency Control

2.2 RECEIVER

Sensitivity

Selectivity

26.965-27. 255 MHz
23

2 1/2" high x 8" wide x 9 1/2"
deep.

Approximately 5 lbs.
Approximately 8 lbs.

High capacity ceramic element.
Cycolac case. Push-to-talk
switch, hang up stud.

13. 8 volt DC input
Receive: Squelched, 0.3 amps
Transmit: 1.0 amp.

23 transistors, 15 diodes, and
3 thermistors.

50 ohms

FCC Type Accepted Part 95
DOT Type Approved RSS 136

£0.005% crystal from -22° F,
to +140° F., transmit and re-
ceive

10 dB (S + N)/N ratio with 0.5
microvolts at the antenna ter-
minal (30% modulated 1000 Hz)

S kHz bandwidth at -6 dB (Mes-
senger 320)
30 kHz bandwidth at -60dB (Mes-
senger 320)
7 kHz bandwidth at -6 dB (Mes-
senger 323)
19 kHz bandwidth at -60dB(Mes-
senger 323)

Spurious Rejection
Audio Output Power
Speaker Impedance

Squelch Range

Squelch Sensitivity

Intermediate Frequencies

AGC Characteristics

Noise Limiting

Circuitry

2.3 TRANSMITTER

Emission
DC Power Input

RF Power Output

RF Spurious and
Harmonic Attenuation

Audio Input Impedance

Audio Frequency
Response

Modulation

Circuitry

50 dB
3 watts at 10% distortion
3.2 ohms

0.3 to 15 microvolts at the an-
tenna terminal

1 dB or less signal change for

40 dB of quieting at 1 microvolt:
at the antenna terminal

4.3 MHz (crystal filter in Mes-
senger 323) and 455 kHz

Flat within *4 dB from 5 to 500,
000 microvolts at the antenna
terminal with 14dB rolloff from

5 to 0.5 microvolts for superior
noise quieting

Series-type, automatic thresh-
old adjustment and IF clipping

Double conversion superheter-
odyne

6A3
5 watts maximum

3.5 watts typical

Better than FCC and DOT re-
quirements

1000 ohms

t4 dB, 400-3000 Hz.

High level AM, Class B modu-
lator, speech compression, clip-
ping and audio filtering

All transistor solid state

The E. F. Johnson Company reserves the right to change
prices or specifications without notice and without incur-

ring obligation.



TABLE 2-1

TRANSISTOR COMPLEMENT

TRANSISTOR TYPE FUNCTION E.F.J. PART NUMBER
Q1 3008 Receiver RF Amplifier 576-0003-008
Q2 3008 Receiver First Mixer 576-0003-008
Q3 3008 Receiver Second Mixer 576-0003-008
Q4 3010 First IF Amplifier 576-0003-010
Q5 3010 Second IF Amplifier 576-0003-010
Q6 3010 AGC Amplifier 576-0003-010
Q7 3010 AGC Amplifier 576-0003-010
Q8 3008 Receiver Oscillator 576-0003-008
Q9 1002 Squelch Amplifier 576-0001-002
Q10 1003 Squelch Amplifier 576-0001-003
Q12 3008 Synthesizer LF Oscillator 576-0003-008
Q13 3008 Synthesizer Mixer 576-0003-008
Ql4 1003 Meter Amplifier 576-0001-003
Q15 3008 Synthesizer HF Oscillator 576-0001-008
Q16 1003 First Audio Amplifier 576-0001-003
Q17 1009 Audio Driver 576-0001-009
Q18 2002 Audio Output 576-0002-002
Q19 2002 Audio Output 576-0002-002
Q20 3008 Transmitter Oscillator 576-0003-008
Q21 3008 Transmitter Mixer 576-0003-008
Q22 4004 Transmitter RF Amplifier 576-0004-004
Q23 4004 Transmitter RF Driver 576-0004-004
Q24 4005 Transmitter RF Output 576-0004-005

TABLE 2-2
DIODE COMPLEMENT
DIODE TYPE FUNCTION E.F.J. PART NUMBER
D1 1IN67A AGC Rectifier 523-1000-067
D2 1IN67A Detector 523-1000-067
* D3 1IN67A Noise Limiter Temperature 523-1000-067
Compensation
* D4 IN67A Noise Limiter Temperature 523-1000-067
Compensation
D5 1N881 Noise Limiter 523-1000-881
D6 1N881 Synthesizer Receiver Output 523-1000-881
Switch
D7 1N67A Squelch Gate 523-1000-067
D13 1N881 Synthesizer Transmitter 523-1000-881
Output Switch
D14 FDI111 Meter Rectifier 523-0006-002
D15 FDI111 Meter Rectifier 523-0006-002
D16 1N881 RY1 Coil Suppressor 523-1000-881
D17 1N881 Audio Compressor Rectifier 523-1000-881
D18 1N2326 Audio Output Temperature 523-1002-326
Compensation
Dz1 10V, 2 watt Receiver B+ Regulator 523-2004-100
DZ2 10V, 1 watt Synthesizer B+ Regulator 523-2003-100

* Replaced with thermistor in late model transceivers.

Specifications
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2.4 SPECIFICATIONS (Minimum Performance)

The specifications listed in this section are absolute serv-
ice minimums. Receiver RF input values are given at in-

put to a 6 dB 50 ohm pad.

2.4.1 RECEIVER

IF Bandwidth

Audio Gain

Synthesizer Injection

Across Band receiver
change in Gain

AGC Rolloff

SHN/N

6 kHz minimum at -6 dB points
(Messenger 323).
9 kHz maximum at -7 dB points
(Messenger 323).
5 kHz minimum at -6 dB points
(Messenger 320).
9 kHz maximum at -6 dB points
(Messenger 320).

+4 dB output with -48 dB input,
1000 Hz.

50 mV minimum, 300 mV maxi-
mum.

+3 dB ( channels 1 through 23,
1uV, modulation 30% at 1000 Hz)

6 dB minimum, 18 dB maximum.

8 dB minimum (1 pV, modula-
tion 30% at 1000 Hz).

Squelch

Noise Immunity

2.4.2 TRANSMITTER

Power Input

Power Output

Modulation

Waveform

Power Output Balance

Output Frequency

Spurious Signals

Squelch 30 'V minimum.

Audio output increasewith pulse
noise; 5 dB maximum.

5 watts maximum (Supply 13. 00
V, TP3 to TP2, 410 mA).

2.8 watts minimum.
4.0 watts maximum.

70% minimum upward.

80% minimum downward.

(20 dB above 50% modulation at
1000 Hz)

Free of all spurious signals
when observed on a high fre-
quency oscilloscope.

0.5 watts maximum change in
Power Output, channels 1 thru
23.

+0.002% maximum deviation at
25° C.

+0,005% maximum deviation
from -30° C. to +60° C.

50 dB minimum.
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