MOBILE RADIOTELEPHONE
MODEL STORNOPHONE 600

TYPE CaMén
TYPE CQMG612

TYPE CQMG613
TYPE COM614
146...174 MHz

% - § - - ¥ " { i -



CONTENTS

MOBILE RADIOTELEPHONE
MODEL STORNOPHONE 600

TYPE COMG6T
TYPE CQMG612
TYPE CQM613

TYPE CQMG614
146...1774 MHz

GENERAL SPECIFICATIONS,

CHAPTER 1.

CHAPTER II.

CHAPTER III.

CHAPTER 1V.

CHAPTER V.

CHAPTER VI.

GENERAL DESCRIPTION.
A. Design Details
B. Control Equipment

THEORETICAL CIRCUIT ANALYSIS.
A. General Description

Description of subunits

ACCESSORIES.
Control Boxes

Microphones, Microtelephones, etc.

INSTALLATION.

General

Installation of the Radio Equipment
Installation of Standard Control Equipment
Installation of Waterproof Control Equipment
Standard Antennas

Noise Suppression

@EETaEPE

Testing of Installed Equipment

SERVICE.
A, Maintenance
B. Fault-finding and Repairs

C. Adjustment Procedure

DIAGRAMS AND PARTS LISTS.

CHAPTER VII. MECHANICAL PARTS LISTS.

Service Coordination

80.08.



Storno Storno
GENERAL SPECIFICATIONS

Type CQM611 CQM612 CQM613 CQM614
Frequency range 146-174 MHz 146-174 MHz 146-174 MHz 146-174 MHz
Min. channel spacing 50 kHz 25 kHz 20 kHz 12.5kHz
Max, frequency deviation +15 kHz x5 kHz +4 kHz +2,5kHz
Frequency stability Conforms with Government Regulations
Max, bandwidth 1000 kHz
Antenna impedance 50 2 nominal
Number of RF -channels Max, 12
Dimensions, transmitter/ 340 x 190 x 85 mm (13 1/3" x 7 1/2" x 3 3/4")

receiver
Dimensions, control box CB601 140 x 150 x 50 mm (5 1/2" x 6" x 2'")
Weight, transmitter/receiver 5.2 kg (11.5 1bs)
Weight, control box CB601 0.6 kg (1. 3 1bs)

TRANSMITTER SPECIFICATIONS

RF -output power

10 watt with possibility of reduction to lower output power

Modulation

CQM611, CQM612, and CQM613: Phase modulation 300-3000Hz
CQM614: Phase modulation 300-2600 Hz

FM noise

CQM611: 50 dB below standard test modulation
CQM612, CQM613, CQM614: 40 dB below standard test modulation

Spurious and Harmonic

Below 2 x 10"7 watts

radiation
RECEIVER SPECIFICATIONS
Sensitivity 0.35 uV at 20 dB S/N (with duplex filter BF612: 0.5 V)
Squelch Electronic, adjustable

Adjacent channel selectivity

CQMS611, CQM612, CQM613: 85 dB (EIA two-signal method)

Spurious radiation

CQM614: +10. 2 kHz (GPO measuring method).

Less than 2 x 10'9 watts

Intermodulation

CQM611, CQM612, CQM613: 70 dB (EIA measuring method)
CQM614: 58 dB (GPO measuring method)

Image and spurious attenuation

CQM611, CQM612, CQM613: Min, 85 dB
CQM614; Min, 75 dB

AF -output power

2 watts, adjustable

POWER SUPPLY SPECIFICATIONS

Battery iroltage 6,3V 12,6 V 25,2V
Current consumption:

Stand-by 0.55 A 0.25 A 0.14 A
Transmit 8.0 3.2 1.5

31,065-E2
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CHAPTER 1. GENERAL DESCRIPTION

A.Design Details

Introduction

The STORNOPHONE 600 mobile radiotelephone is a
transmitter/receiver combination for simplex or
duplex operated FM radio communication in one
of the following frequency ranges: 68-88 MHz,

146-174 MHz, and 420-470 MHz.

The complete radiotelephone comprises a transmit-
ter/receiver cabinet, a control box, a microphone

or handset, and antenna and installation materials.

This manual contains a detailed description of

the STORNOPHONE 600 and the standard accessories
which are available. Because we at STORNO are
constantly processing the experience we gain
during the production, testing, and operation

of our radiotelephones, minor modifications and

corrections will be made regularly.

If your STORNOPHONE 600 is a special version,
descriptions of the necessary modifications

will be condensed into an appendix which is

placed last in the book.

31.060-E3
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Standard Versions

The STORNOPHONE 600 is available in the following

versions for either simplex or duplex operation:

Type Frequency Range Channel
Separation
CQMe611 146-174 MHz 50 kHz
CQM612 146-174 MHz 25 kHz
CQM613 146-174 MHz 20 kHz
CQMe614 146-174 MHz 12.5 kHz
CQM631 68-88 MHz 50 kHz
CQM632 68-88 MHz 25 kHz
CQM633 68-88 MHz 20 kHz
CQM634 68-88 MHz 12.5 kHz
CQM661-12 420-470 MHz 50 kHz
CQM662-12 420-470 MHz 25 kHz
CQM663-12 420-470 MHz 20 kHz

Where it is not necessary to distinquish between
radiotelephones with different channel separa-
tions, the following description will employ
common designations for radiotelephones inside
the same frequency band. Thus, the CQM611,
CQM612, CQM613, and CQM614 2-metre radiotele-
phones will be covered under the common desig-
nation of CQM610.

The STORNOPHONE 600 can be operated from 12-
and 24-volt DC power supplies. The voltage
changeover operation is performed outside the
transmitter/receiver cabinet and is very easy

to make. A maximum of 12 RF channels can be

provided.

For 2- and 4-metres radiotelephones the trans-
mitter power output is 10 watts and for
0. 7-metres radiotelephones 12 watts with pro-

vision for operation at reduced power.

Space is provided in the transmitter/ receiver
cabinet for an additional receiver converter
for use in the maritime and similar service
where larger bandwidth of the receiver input

circuits is required.

31.060-E3
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A comprehensive line of standard tone equipment
makes it possible to add various forms of
selective calling systems to the STORNOPHONE
600.

The choice is not limited by the space availab-
le in the transmitter/receiver cabinet as all
tone equipment is designed for installation in

the control box.
Construction

The transmitter/receiver equipment is housed in
a die-cast cabinet which is both dust-proof and
splash-proof. The lid and bottom of the cabinet
are heavily fluted so that they dissipate a

maximum of heat away from the equipment. Inside,

the cabinet is divided into three compartments;

these accomodate the transmitter, receiver, and
power supply sections. The transmitter section
becomes accessible on removal of the lid of the
cabinet whilst removal of the bottom plate
permits direct access to the receiver section

and the power supply section.

COPENMAGEN

DENMARK

A multiwire connector on the cabinet provides
connection for multiwire cable and battery
cable, and a voltage switch on the side of the
cabinet permits switching between battery
voltages of 12 and 24 volts. Other voltages are

available upon request.

Futhermore the cabinet of simplex operated
radiotelephones has an antenna connector whe-
reas the duplex versions have two antenna
connectors which provide connections for both

receiver and transmitter antennas or a branching
filter.

31.060-E3
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Both uie transmitter and receiver consists of a
number of modules built on printed wiring
boards. These are screw-mounted side by side in
the cabinet, with their components facing
outwards. The power supply section is an inte-

gral unit having only one wiring board, with

B. Control

The accessories listed below are available for
use with the transmitter/receiver unit. They
are grouped solely for practical reasons. For
instance, there is nothing to prevent use of
the watertight control box with the non-water-
tight handset.

Standard Control Equipment

This group of control equipment will normally
be employed in passenger cars, in commercial
vehicles, and in buses etc. where the equipment
will not be directly exposed to moisture, so

that watertight or particularly rugged construc-
tion is not a requirement.

CB601 Control box of die-cast light-al-
loy metal with control knobs and
lamps on the front panel. An
loudspeaker (see below) can be
fastened to the bottom of the box.
A loudspeaker amplifier and
various types of tone equipment
can be installed.

Mounting hardware is supplied
with the box.

LS601. High-efficiency loudspeaker.
Mounting hardware is supplied.
MC601. Fixed microphone with built-in
amplifier. Mounting hardware is
supplied.

MC602. Fixed microphone with built-in
amplifier and 10-cm gooseneck.
MC603. Fixed microphone with built-in

amplifier and 20-cm gooseneck.

31.060-E3
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its wiring side facing outwards.

This unit, as well as the transmitter and
receiver modules, are easily removable from the
cabinet; the only thing to do is loosen the
screws which hold particular unit in place and

unsolder its cabling.
Equipment

MCe604. Fixed microphone with built-in

amplifier and 40-cm gooseneck.
MC606. Fist microphone with built-in
amplifier, push-to-talk key,
and hang-up bracket. Mounting
hardware is supplied.
MT601. Handset with built-in amplifier,
push-to-talk key, and hang-up
bracket. Mounting hardware is
supplied.
MT704 Handset with retainer and built-in

amplifiers.
Watertight Control Equipment

This group of control equipment will normally
be used in open vehicles, (lorries, fork lifts,
tractors, etc.) in ships, and in locomotives

etc.

This equipment is watertight and dusttight as
well as corrosion-proof and saltwater-proof; it
is also rugged and consequently will stand up
to rough handling. The size and shape of the
control knobs permit them to be operated by a
person wearing working gloves.

Lastly, this equipment is designed for use
under conditions of high ambient noise.

CB602. Watertight control box in grey
die-cast light-alloy metal, with
heavy-duty control knobs
(military type).

A loudspeaker amplifier and vari-
ous types of tone equipment can
be installed in the box. Moun-

ting hardware is supplied.

31.060-E3
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LS602. Watertight, saltwater-proof fol-

ded, horn loudspeaker.
MT602. Watertight, impact-proof handset
with built-in amplifier and trans-
mit button. Normally, the MT602
handset is permanently connected
to the control box but can be sup-
plied with watertight plug if de-
sired. A holder and mounting hard-

ware are supplied.

Antennas

The STORNOPHONE 600 is designed for operation
with a 50 ohm antenna. STORNO can supply the
following standard types, all of which have
bases designed to permit mounting from the

outside without damaging the car upholstery.

AN39-5 1/4 wavelenght whip antenna for
the frequency range 68-88 MHz.
AN19-5 1/4 wavelenght whip antenna for
the frequency range 174 MHz.
AN69-3 1/4 wavelenght whip antenna for
the frequency range 420-470 MHz.
AN69-4 5/8 wavelenght whip antenna for

the frequency range 420-470 MHz.

Other types, such as a 5/8-wavelenght rear-
mounting antenna, tilt-over antenna or magnetic

antenna may be used if desired.

Branching Filters

The branching filters specified below are used
with radiotelephones for duplex operation, when
the transmitter and the receiver are to be con-
nected to the same antenna.

The filter is housed in a die-cast cabinet

similar to that of the transmitter/receiver. It
can be mounted either on top of the transmitter/
receiver cabinet, for which purpose mounting
hardware is supplied, or separately by means
of an installation kit No. 37.065 (see under

Installation Kit) .

31.060-E3
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BF632 Branching filter for the frequency
range 68-88 MHz
BF612 Branching filter for the frequency
range 146-174 MHz.
BF662 Branching filter for the frequency

range 420-470 MHz.

Installation kit

In addition to a number of the accessories lis-
ted above, the installation of a STORNOPHONE
600 radiotelephone requires a kit of parts.
These are specified below:

17.014 Standard kit of accessories consis-
ting of multiwire connector for
control cable, antenna connector,
fuse holder and set of cable shoes
for battery cable.

19.063 Standard installation kit consis-
ting of 6 metres of multi-core cab-
le, 8 metres of battery cable, and
4 metres of antenna cable. These
lenghts are sufficient for instal-
ling a radiotelephone, even in lar-

ge vehicles.

Also available are:

37.065 Mounting plate with hardware and
screws for mounting the transmit-
ter/receiver cabinet or a branch-
ing filter.

37.072 Mounting strap with hardware and

screws for mounting the transmit-

ter/receiver cabinet.

Tone Equipment

The STORNOPHONE 600 has provision for subsequent

addition of tone equipment. The installation
job is simple, space for a tone transmitter and
a tone receiver having been provided in the
control box. Additional space for an alarm

circuit is also available in the control box.

31.060-E3
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If the STORNOPHONE 600 is supplied with tone
equipment, you will find description, circuit
diagrams etc. of such equipment in a separate

technical manual.
Installation Instructions

Brief installation instructions are supplied

with each individual accessory. However, Chapter
4 of this manual contains a complete description

of how to install both the transmitter/receiver

cabinet and the accessories.

31.060-E3
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Otherwise, STORNO will be glad to supply all
such information as cannot be obtained by a

study of this manual.

Operation

A booklet containing very detailed operating
instructions is supplied with the STORNOPHONE

600. Accordingly, this manual contains no

operating instructions.

31.060-E3
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CHAPTER 2. THEORETICAL CIRCUIT ANALYSIS
A. General Description
146-174 MHz Equipment
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MC 600

Both the receiver and transmitter are divided
into a number of subunits each of which is

built on a printed circuit board. This division
has been made in order to make the equipment
easily accessible for adjustments and repairs,

and follows strictly logical lines.

Receiver Section

The receiver is a double-conversion superhetero-
dyne using intermediate frequencies of 10. 7 MHz
and 455 kHz. The necessary selectivity is
obtained by means of two block filters. A
maximum of 12 crystal oscillators - one for

each channel - can be provided.

The receiver is composed of the following

modules:
RC611 Receiver converter with RF amplifier
and 1st mixer.
X0611 Crystal oscillator (1 - 12 pcs)
31.062-E4 2-1
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1C600 Intermediate frequency converter
with 10. 7 MHz crystalfilter, 2nd
mixer, and 2nd local oscillator.
The following list shows the type
as used for the various channel

separations:

IC601: 50 kHz channel separation
1C602: 25 kHz channel separation
IC603: 20 kHz channel separation

12.5 kHz channel separation equip-
ment use intermediate converter type
IC605 which has a 5-circuit L-C

10.7 MHz filter.

BP600 Bandpass 455 kHz filter as follows:
BP601: 50 kHz channel separation
BP602: 25/20 kHz channel separation
BP6012: 12.5 kHz channel separation

IA601 Intermediate frequency amplifier
and discriminator, 455 kHz.

SQ600 Squelch and audioamplifier unit
SQ601: 20/25/50 kHz channel

separation

SQ602: 12.5 kHz channel separation

Transmitter Section

The transmitter is phase modulated and its
output frequency is twelve times the crystal
oscillator frequency. Phase modulation is
performed at the fundamental frequency. A
maximum of 12 crystal oscillators - one for

each channel - can be provided. The transmitter

is composed of the following units:

AA601 Audio amplifier for 20/25/50 kHz
modulator.

AA608 Audio amplifier for 12.5 kHz
modulator.

X0631 Crystal oscillator (1 - 12 pcs)

EX611 Exciter and modulator.

31.062-E4
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PA611

RF Power amplifier.

FN611 Antenna filter.

The following subunits are used in both the

receiver section and in the transmitter section:

AS631 Antenna shift unit for simplex
operation.

BF612 Antenna branching filter for duplex
operation.

XS601 Crystal oscillator panel (one in

the receiver section and one in the

transmitter section).

Power Supply Section

The radiotelephone can be fitted with one of

the following power supply units:

PS601 6/12/24 volt DC converter and regu-
lator.
PS6015 12/24 volt DC converter and regula-

tor.

31.062-Eu
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Receiver Converter RC611

The receiver converter is built on a wiring board,

It consists of the following stages:

Signal Frequency Amplifier
Mixer

Oscillator-Signal Amplifier
Oscillator-Signal Tripler.

The converter amplifies the incoming signal and
converts it to a high intermediate frequency of
10.7 Mc/s, for which purpose an oscillator sig-
nal, amplified and multiplied, is injected into
the mixer,

All transistors used in this unit are silicon-

type n-p-n transistors.

Mode of Operation

Signal Frequency Amplifier

The incoming signal is applied - via a bandpass
filter (L1, L2) - to the signal frequency ampli-

fier. Good separation between the input and out-

put circuits of this amplifier ensures good sta-
bility. - The amplified signal is fed through a
four-circuit filter to the emitter of the mixer

transistor.

Mixer

Whilst the amplified and filtered signal from the
antenna is applied to the emitter of the mixer,
the output signal of the tripler is applied to the
base. In other words, additive mixing is used.
The mixer works into a 10,7 Mec/s filter (L8)
which can be matched to the following IF con-
verter unit by means of a simple strapping
operation.

(See circuit diagram of the RC611 receiver con-

verter at the back of this manual),

Amplifier and Tripler

The output of the crystal oscillator is amplified
by a straight amplifier stage., This is followed

SE_AMPL MIXER
=" X Y
—_— 10,7 MH
ANT. SIGNAL INPUT f&// l>> = M % 101
STRAIGHT AMPL. TRIPLER
Re weur_ | X7 > = f ey
e ~Z 3f ~
37.383-E2 37.383-E2
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by a tripler the collector circuit of which con-
sists of a double bandpass filter tuned to the
third harmonic of the oscillator frequency.
From there, the signal is fed to the base of the

mixer transistor,

Technical Specifications

Frequency Range

146 - 174 Mc/s.
Gain
Voltage gain from antenna to input of mixer:

10-12 dB.

37, 383-E2
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Input Impedance

Nominal: 50 ohms.

Crystal Frequency Calculation

For 146 - 160 Mc/s range:
fx = fsig-g 10,7 Me/s.

For 156 - 174 Mc/s range:
fx = fsi é 10.7 MC/S.

where fx is the crystal frequency in Mc/s, and
fsig is the signal frequency in Mc/s.

Dimensions

160 x 32 mm,

37, 383-E2
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Receiver Oscillator Unit X061

B O =N = =B .

The receiver oscillator unit is a crystal-con-
trolled oscillator, It is built on a double wiring
board, and is a totally enclosed plug-in unit.
The oscillator unit plugs into a crystal oscil-
lator panel which has pins mating with sockets

on the coscillator unit.

Mode of Operation

The oscillator is a third overtone series reso-
nant Colpitts oscillator with the crystal con-
nected at low-impedance points to ensure good
frequency stability.

Undesired pulling of the oscillator frequency is
minimized through damping of the collector

circuit,

The oscillator is started up by connecting the
CHANNEL SHIFT terminal to chassis through

the channel selector in the control box., A diode

in series with the -24V supply lead prevents any

flow of undesired current in the unit,

The oscillator signal is fed to the receiver con-

verter via the crystal oscillator panel.
The operating frequency can be adjusted by
means of a trimmer capacitor located close to

the crystal,

37. 385-E1

Technical Specifications

Crystal Frequency Range

48,4 - 56,9 Mc/s.
Frequency Pulling

-éff-: +30 x 1075,

Frequency Stability

For voltage variations within 24V +2, 5%:

Better than 0,2 x 10'6.

In temperature range -30°C to +80°C:

Better than 2 x 1075,

Load Impedance

50 ohms,

Power Output
Approx, 1 mW,

37, 385-E1
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IF CONVERTER 1C601, 1C602,1C603, and 1C607

The IF converter unit is built on a wiring board,

and is housed in a metal box with screw-on lid.
The unit consists of the following stages:

Crystal Filter
Oscillator

Mixer

The IF converter filters the high intermediate
frequency signal at 10. 7 MHz and converts it to

a low intermediate frequency signal at 455 kHz.

IF converter IC601 is used in equipments with

50 kHz channel separation.

IF converter IC602 is used in equipments with

25 kHz channel separation.

IF converter IC603 is used in equipments with

20 kHz channel separation.

IF conyerter IC607 is used in equipment with
12.9 kHz channel geparation.

The converters use different crystal fil-

ters but are otherwise quite identical.

X - TALFILTER 2. MIXER
e
107MHz INRUT »— N~ M  |—e—— ts5kHz OUTPUY
FROM RC - 10 BP
10,245 MH2
or
11155 MKz
G
=
20SCILLATOR
37.387-E3

Mode of Operation

Crystal Filter

From the receiver converter unit, RC, the high
intermediate frequency signal at 10. 7 MHz is
fed to the crystal filter. The filter connects to
the mixer via a parallel resonant circuit, which

ensures a perfect impedance match.

Oscillator

The oscillator is a crystal-controlled Colpitts
oscillator. The crystal is normally 10. 245 MHz,
but in cases where one of the harmonics of the
local oscillator coincides with the frequency

of the incoming signal, which might cause in-
terference, a crystal frequency of 11. 155 MHz
is chosen instead. The crystal oscillates in a
parallel resonant circuit, and frequency ad-
justment is performed with a trimmer capaci-

tor.

Mixer

Both the 10.7 MHz signal and the oscillator sig-
nal are applied to the base of the mixer transistor.
The low intermediate frequency signal at 455 kHz

is taken off at the collector.

Technical Specifications

Input Frequency

10.7 MHz

37.387-E3
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Output Frequency

455 kHz

Input Impedance

910 Q //20 pF

Output Impedance

4.7 KQ //480 pF.

Maximum Frequency Swing

IC601: + 15 kHz
IC602: * 5 KkHz
1C603: + 4 kHz
IC607: * 2.5 kHz
Bandwidth

1C601 At 3 dB attenuation relative to 10. 7 MHz:

< *14.5 kHz.

At 50 dB attenuation relative to 10. 7 MHz:

> + 50 kHz.

1C602 At 3 dB attenuation relative to 10. 7 MHz:

< t 7 kHz.

At 50 dB attenuation relative to 10. 7 MHz:

> + 25 kHz.

1C603 At 3 dB attenuation relative to 10. 7 MHz:

< % 5.5 kHz.

At 50 dB attenuation relative to 10. 7 MHz:

>+ 20 kHz.

1C607 At 3 dB attenuation relative to 10. 7 MHz:

< * 2.75 kHz.

At 50 dB attenuation relative to 10. 7 MHz:

>+ 7.5 kHz.

Bandpass Ripple

IC601>2 dB
IC602 > 1.5dB
1C603 > 1.5dB
I1C607 > 2 dB

Oscillator Frequency

Calculation of crystal frequency (fx):

fx =10.7 MHz - 0.455 MHz - 10. 245 MHz

However, at certain incoming frequencies the low

crystal frequency must not be used owing to the

57.387-E3
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risk of harmonic radiation. In this cases the high

crystal frequency is used.

The calculation of the high crystal frequency is as

follows:
fx = 10.7 MHz + 0.455 MHz = 11.155 MHz.

The lists below specifies what type of crystal which

is to be used within the various frequency ranges.

A
B

10.245 MHz
11.155 MHz

146-174 MHz

Receiver frequency range | fx.

146.0 - 152.5 MHz A
152.5 - 154.9 MHz B
154.9 - 162.7 MHz A
162.7 - 165.1 MHz B
165.1 - 174.0 MHz A
68-88 MHz
Receiver frequency range | fx.
68.0 - 70.5 MHz A
70.5 - 72.9 MHz B
72.9 - 80.8 MHz A
80.8 - 83.2 MHz B
83.2 - 88.0 MHz A
420-470 MHz
Receiver frequency range | fx.
420.0 - 421.5 MHz B
421.5 - 428.8 MHz A
428.8 - 431.7 MHz B
431.7 - 439.1 MHz A
439.1 - 442.0 MHz B
442.0 - 449.3 MHz A
449.3 - 452.2 MHz B
452.2 - 459.6 MHz A
459.6 - 462.5 MHz B
462.5 - 470.0 MHz A

Crystal Specification

In the temperature range -15°C to +60°C:
S-98-8.

In the temperature range -25°C to +65°C:
S-98-12.

37.387-E3
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Frequency Pulling Range for Osc.

<+50x108,

Available Power Gain

With 10.245 MHz crystal: < 15 dB
With 11.155 MHz crystal: < 14 dB

Dimensions

80 x 40 x 29 mm.

37.387-E3
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IF FILTER BP601b, BP602b, and BP6013

The filter is a selective band pass filter consist-
ing of a ceramic filter coupled to tuned input and

output impedance transformers.

IF filter BP601b is used in equipments with 50 kHz

channel separation.

IF filter BP602b is used in equipments with 20/25

kHz channel separation.

IF filter BP6013 is used in equipments with 12.5 kHz

channel separation.

Technical Specifications

Centre Frequency

455 kHz.

Generator Impedance

4.7 KQ //480 pF.

Load Impedance

1 KQ //480 pF.

Bandwidth

BP601b At 3 dB attenuation relative to 455 kHz:
>+ 15 kHz.
< * 20 kHz.

At 50 dB attenuation relative to 455 kHz.
< 40 kHz.

60.261-E2

BP602b At 3 dB attenuation relative to 455 kHz:
>+ T kHz.
< % 10 kHz.

At 50 dB attenuation relative to 455 kHz:
< #* 20 kHz.

BP6013 At 3 dB attenuation relative to 455 kHz:
>+ 4 kHz.
<+ 8 kHz.

At 15 dB attenuation relative to 455 kHz:
<+ 10 kHz. '

Insertion Loss

BP601b < 8 dB
BP602b < 9 dB
BP6013 < 8 dB

Filter Ripple

< 2dB

Dimensions

80 x 40 x 24 mm.

60.261-E2
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IF Amplifier 1A601

The IF amplifier is built on a wiring board.

It consists of the following stages:

Four IF Amplifier Stages
Discriminator

Output Amplifier

The IF amplifier serves the purpose of ampli-
fying and rectifying the low intermediate-fre-
quency signal at 455 kc/s. It also amplifies
the audio output delivered by the discrimi-

nator,

Mode of Operation

From the filter (BP), the low intermediate-
frequency signal at 455 kc/s is applied to the
IF amplifier unit,

Interstage coupling consists of a single tuned
collector circuit capacitively tapped for the
base of the transistor of the following stage.
The last IF amplifier stage works into the
discriminator. The last two amplifier stages

operate as voltage limiters.

The discriminator is an inductively coupled

Foster Seeley discriminator the output circuit

|\F AMPL LIMITER

of which comprises a voltage divider consisting
of resistors R29, R30, and R31., By shifting a
strap back and forth between two taps on the
voltage divider, the audio output voltage may
be altered so that the IF amplifier unit can be

used for different channel separations.

The strap markéd I in the photograph is used
in equipments with 20 or 25 kc/s channel
separation,

The strap marked II in the photograph is used
in equipments with 50 kc/s channel separation
(see also circuit diagram of the IA601 IF am-

plifier at the back of this manual).

In order to ensure that the discriminator will
be loaded lightly, the following audio amplifier
stage is an emitter follower using a high-re-

sistance base biasing network.

Technical Specifications

Intermediate Frequency

455 kc/s.

Max. Frequency Swing

+15 ke/s or 5 ke/s/+4 ke/s, depending on

strap used.

DISCR AF AMPL

455kHz INPUT i l
FROM BP |

|

4 |, AFOUTPUT

‘i 10 SQ60x
4

37.389-E1

37.389-E1



Storno Storno
IF Bandwidth Demodulation Characteristic
+20 ke/s at 3 dB attenuation. Flat: +0/-1 dB.

Deviation relative to 1000 c/s in the range 300 -

Generator Impedance
3000 c/s. AFmax. = 0.2 x AFmax, at 1000 c¢/s.

1 k ohm/0, 25 mH.
Distortion

Input Impedance

In the range 3000 - 3000 c/s:

For AF = %15 kc/s, strapped for AFmax, =
Output Impedance +15 ke/s: 1.4 %.

For AF = %5 kc/s, strapped for AFmax, =
*5 ke/s: 1.2 %,

1 k ohm // 480 pF.

340 ohms.

Discriminator Bandwidth

Min., Load Impedance

Linear to £20 kc/s.
In the range 300 - 3000 c/s: approx. 2 k ohms,
Discriminator Slope

Current Drain

Measured with instrument with Ri = 1000 ohms:
10 mA.
2.2 yAlke/s.

Discriminator Centre Frequency Stability Dimensions

x 24 .
+1 ke/s. 160 x 24 mm

Gain

The gain is determined as the input voltage at
which the audio output voltage has dropped 1 dB
below max. audio output voltage. Af = £10.5
kc/s and fmod = 1000 c¢/s: 1.6 V.

Audio Output Level

At fmod = 1000 c/s.
For AF = #2, 8 kc/s, strapped for AFmax, =
+5 ke/s: 0.9 V.,

For AF = 3,5 kc/s, strapped for AFmax, =
5 ke/s: 1.1V,
For AF = *10,5 kc/s, strapped for AFmax., =
+15 ke/s: 1.1 V,
317.389-E1 37. 389-E1
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Squelch and Audio Amplifier SQ601

The squelch and audio amplifier unit is built on
a wiring board. It consists of the following

stages:

Noise Amplifier
Noise Rectifier

Audio Amplifier,

The audio amplifier stage serves the purpose of
amplifying the demodulated signal delivered by
the discriminator whilst the squelch circuit -

in the absence of an incoming signal - amplifies
and rectifies the discriminator noise, permit-
ting use of the rectified noise voltage fo~ muting

the audio amplifier stage.

Mode of Operation

Audio Amplifier

The audio signal from the discriminator in the
preceding intermediate frequency amplifier unit,
IA, is applied to the audio amplifier stage via an

integrating network and a potentiometer.

The integrating network, which in the case of
phase modulation consists of resistor R16 and
capacitor C12, produces a -6dB/octave frequen-
cy characteristic. For frequency modulation,
C12 is replaced by a resistor, R18, resulting in
a flat frequency characteristic. The following
potentiometer, R15, makes it possible to adjust
the gain for nominal power output (3dBm), The
audio amplifier has transformer output with an

output impedance of 600 ohms,

Squelch Circuit

A portion of the noise from the discriminator is

filtered in the bandpass filter (L1, C2) and fed to
the noise amplifier stage. The transistor of this
stage is biased in such a manner that only noise

peaks of a certain magnitude can make the tran-
sistor conductive. The noise voltage consequent-
ly generated in the collector circuit is rectified

by a diode and applied to transistor Q2, which

operates as a DC amplifier.

E AF |AMPL.

. AF OUTPUT
D TO AA(IN CB)

FILTER NOISE AMPL NOISE DET.
"
1 o
0
AFE INPUT
FROM 1A INTEGR NETW
TR
I~
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When a sufficiently high noise voltage is applied
to the noise rectifier, the collector-emitter im-
pedance of the DC amplifier will be so low that

the base bias for the audio amplifier disappears,

thereby muting the latter.

The bias for the noise amplifier, and consequent-
ly the squelch sensitivity, can be adjusted with a

squelch potentiometer located in the control box.

The resonant frequency of the bandpass filter in
the input circuit of the squelch unit can be altered
by strapping, permitting use of the filter at chan-
nel separations of 20, 25, and 50 kc/s.

NOTE 1 in the photograph of the unit shows the
strap for 20 and 25 kc/s.
NOTE 2 in the photograph of the unit shows the

strap for 50 ke/s.

Technical Specifications

Input Impedance

In the range 300 - 3000 c/s:

Greater than 3 k ohms.

Output Impedance

At 1000 c/s: 600 ohms,

Nominal Load Impedance

600 ohms,

Audio Output Level

At 1000 c/s and input voltage of 0.6V and R15
in the fully clockwise position: 1. 3V,

Frequency Characteristic (PM)

In the range 300 - 3000 c/s relative to 1000 ¢/s:
-6dB/octave +0/-1dB.

37.390-E1
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Frequency Characteristic (FM)

In the range 300 - 3000 c/s relative to 1000 c/s:
Flat +0 dB.

Distortion
At 3dBm power output and 1000 c/s: 2%.

Output Noise Attenuation

Unsquelched: better than 50 dB

Squelched:  better than 70 dB.

Squelch Sensitivity

For AF = 0,7 x AFmax. and fmod = 1000 c/s,

full unsquelching occurs at:

Min, signal-to-noise ratio in speech channel:
3 dB.

Max, signal-to-noise ratio in speech channel:
23 dB. ‘

Squelch Hang

At max. squelch sensitivity: approx, 0.5 sec.

At min., squelch sensitivity: approx. 0.1 sec.

Channel Separation

50 kc/s or 25/20 kc/s depending on strap.

Delay

Approx, 50 msec,

Current Drain

For unsquelched operation (audio output): 12mA,

For squelched operation (no audio output): 8. 5mA,
Dimensions

148 x 24 mm,

37.390-E1
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Squelch and Audio Amplifiers SQ602 and SQ603

AF OUTPUT m

LF UD

The squelch and audio amplifier unit is built on
a wiring board. It consists of the following
stages:

Noise Amplifier
Noise Rectifier
Audio Amplifier

The audio amplifier stage serves the purpose of
amplifying the demodulated signal delivered by
the discriminator whilst the squelch circuit -

in the absence of an incoming signal - amplifies
and rectifies the discriminator noise, permit-
ting use of the rectified noise voltage for muting

the audio amplifier stage.

Mode of Operation

Audio Amplifier

The audio signal from the discriminator in the
preceding intermediate frequency amplifier unit,
IA, is applied to the audio amplifier stage via an
integrating network and a potentiometer,

Q1 L1

SQ. ADJ.
SQ. REG.

=2LV

AF INPUT
LF IND

The integrating network, which in the case of
phase modulation consists of resistor R16 and
capacitor C12, produces a -6dB/octave frequen-
cy characteristic, For frequency modulation, C12
is replaced by a resistor, R18, resulting in a flat
frequency characteristic. The following potenti-
ometer, R15, makes it possible to adjust the gain
for nominal power output (3dBm). The audio
amplifier has transformer output with an output

impedance of 600 ohms.

Squelch Circuit

A portion of the noise from the discriminator is
filtered in the bandpass filter (L1, C2) and fed to
the noise amplifier stage. The transistor of this
stage is biased in such a manner that only noise
peaks of a certain magnitude can make the tran-
sistor conductive. The noise voltage consequent-
ly generated in the collector circuit is rectified
by a diode and applied to transistor Q2, which

operates as a DC amplifier,

| AF outPUT
‘> 10 AA

FILTER NOISE AMPL. NOISE DET.
~ AF|amMPL.
AF INPUT
]
FROM 1A INTEGR.NETW.
I I
Va4
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When a sufficiently high noise voltage is applied
to the noise rectifier, the collector-emitter im-
pedance of the DC amplifier will be so low that
the base bias for the audio amplifier disappears,
thereby muting the latter,

The bias for the noise amplifier, and consequent-
ly the squelch sensitivity, can be adjusted with a
squelch potentiometer located in the control box.

The resonant frequency of the bandpass filter in
the input circuit of the squelch unit can be altered
by strapping, permitting use of the filter at chan-
nel separations of 12,5, 20, 25, and 50 kc/s.

(see notes on diagram).

Technical Specifications
Input Impedance

In the range 300 - 3000 c/s:

Greater than 3 k ohms.

Output Impedance

At 1000 c/s: 600 ohms,

Nominal Load Impedance

600 ohms.

Audio Output Level

At 1000 c/s and input voltage of 0.6V and R15
in the fully clockwise position: 1. 3V,

Frequency Characteristic (PM)

In the range 300 - 3000 c/s relative to 1000 c/s:
-6dB/octave +0/-1dB.

37.568-E1
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Frequency Characteristic (FM)

In the range 300 - 3000 c/s relative to 1000 c/s:
Flat £0 dB.

Distortion
At 3dBm power output and 1000 c/s: 2%.

Output Noise Attenuation

Unsquelched: better than 50 dB

Squelched: better than 70 dB.

Squelch Sensitivity

For AF = 0,7 x AFmax, and fmod = 1000 c/s,

full unsquelching occurs at:

Min. signal-to-noise ratio in speech channel:
3 dB.

Max, signal-to-noise ratio in speech channel:
Adjusted to max. 20 dB S/N.

Squelch Hang

At max. squelch sensitivity: approx. 0.5 sec.
At min, squelch sensitivity: approx. 0.1 sec,

Channel Separation

50 kc/s or 25/20 ke/s depending on strap.

Delax

Approx. 50 msec.

Current Drain

For unsquelched operation (audio output): 12mA.
For squelched operation (no audio output): 8. 5mA.,

Dimensions

148 x 24 mm.

37.568-E1
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Audio Amplifiers AA601 and AAG03

Audio amplifiers AA601 and AA608 are built on
wiring boards, They consist of the following

stages:

Differentiating network
1st amplifier

Limiter

Integrating network
2nd amplifier

Splatter filter

Output amplifier,

The audio amplifier performs two important
functions: it amplifies the signal from the micro-
phone to a level suitable for the modulator, and
it limits the amplitude of the said signal so that
the maximum permissible frequency swing will
not be exceeded.

Besides, the AA601 attenuates frequencies above
3000 Hz and the AA608 frequencies above 2500
Hz, thus preventing adjacent-channel interferen-

ce,

Mode of Operation

Differentiating Network

Each audio amplifier has 600-ohm balanced
transformer input followed by a potentiometer,
R27, for sensitivity adjustment, The following

differentiating network (pre-emphasis network)

OUTPUT AMPL FILTER 2. AMPL

INTEGR.NETW. LIMITER 1. AMPL

is switchable between two different time con-
stants: the strap designated NOTE 1 cuts in the
differentiating network R2, C3, which provides
straight phase modulation, whilst the strap
designated NOTE 2 cuts in the network composed
of (R1 + R2) and C1, which provides mixed phase
and frequency modulation, a phase modulation
characteristic being obtained for modulating fre-
quencies below 1000 Hz and frequency modula-
tion for modulating frequencies above 1000 Hz,
From the differentiating network, the signal is

fed to the 1st amplifier stage.

1st Amplifier and Limiter

The 1st amplifier consists of two transistor
stages in a conventional emitter circuit. The
use of un-bypassed emitter resistors results in
a high degree of negative feedback. The follow-
ing limiter consists of two transistors with a
common emitter resistor. Limiting is. accompli-

shed in the following manner:

When the input voltage of transistor Q3 becomes
positive with respect to the emitter voltage, Q3
will attempt to draw more current, and the
emitter/base voltage of transistor Q4 will conse-
quently decrease, causing the latter transistor
to draw less current, A further increase in in-

put voltage will cause Q3 to draw so much cur-

DIFF.NETW

AF QuteuT <] Y 4 e

37.569-E1
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rent that Q4 will cut off, thus limiting the signal
amplitude, If the input signal of Q3 becomes
negative with respect to the emitter voltage, the
full current will flow through Q4. In this case,
Q3 will cut off, again causing limiting., The
symmetry of the limiting is adjustable with

potentiometer R28,

Integrating Network

The integrating network consists of the output
impedance of transistor Q4 in conjunction with
capacitor C6, This capacitor is connected via
a strap; by removing the strap, the capacitor
can be left out while making measurements on

the limiter, thereby avoiding integration.

The following potentiometer, R29, controls the
output voltage of the audio amplifier and hence
also the maximum frequency swing of the trans-

mitter with the limiter operative,

2nd Amplifier and Splatter Filter

The 2nd amplifier consists of a single transistor
stage with an un-by-passed emitter resistor, re-
sulting in a high degree of negative feedback,

The ampliﬁer stage is followed by a splatter fil-
ter. This is a pi-network whose cutoff frequency
is 3000 Hz in the AA601 and 2500 Hz in the AA608
It serves the purpose of attenuating higher fre-
quencies such as harmonics generated by the

clipper and amplifier stage,

Output Amplifier

The output amplifier consists of a single transistor

stage with an un-bypassed emitter resistor. The
collector resistor is a voltage divider (R25 and
R17), making it possible to alter the output
voltage - and hence the frequency swing - by

a restrapping operation.

Depending on the frequency band in use and the
desired frequency swing (channel separation), the
units should be strapped in accordance with the

notes on the associated diagrams.

Technical Specifications

Current Drain

13 mA.

37.569-FE1
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Clipping Level (1000 Hz)

Peak value of clipped voltage at test point 24 with
strap designated NOTE 3 removed: 2,9 V peak,

Minimum Input Voltage for Clipping (1000 Hz)

The input voltage at which clipping occurs with
potentiometer R27 turned full on (and with strap
designated NOTE 3 removed): 34 mV,

Maximum Output Voltage (1000 Hz)

Maximum output voltage across 10 k ohm load
resistor, at full clipping and with potentiometer
R29 turned full on (with straps designated NOTE
3 and NOTE 4 inserted): In AA601: 3,5V peak.
In AA608: 1.9 V peak.

Harmonic Distortion (1000 Hz)

Distortion is measured at output voltage of 0, 8V,
corresponding to 0,7 AF max., Potentiometer R29
is adjusted so that the output voltage across 10 k
ohms is 1.5 V peak for an input voltage of 20 dB
above clipping level, The input voltage is reduced

to 110 mV, and potentiometer R27 is adjusted for

an output voltage of 0.8 V across 10 k ohms: 0. 5%,

Frequency Response:

The unit is adjusted as for measurement of har-
monic distortion. The input voltage is reduced by
20 dB to 11 mV,

Frequency response, AA601:

flat between 300 and 3000 Hz +0, 2/0. 8 d13; at

5 kHz the voltage has dropped 12 dB below 0 di3
at 1000 Hz.

Frequency response, AA608:

flat between 300 and 2500 Hz +0,2/0, 8 dB; at

5 kHz the voltage has dropped 12 dB below 0 dB
at 1000 Hz,

Input Impedance

600 ohms, Input impedance is floating,

Output Impedance

3.9 k ohms or 1,2 k ohms, depending on strap-

ping.
Dimensions

160 x 28 mm.

37.569-T31
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Transmitter Oscillator Unit X0631

The transmitter oscillator unit is a crystal-con-
trolled oscillator and is built on a double wiring
board. It is a totally enclosed plug-in unit.

The oscillator units plugs into a crystal oscil-
lator panel which has pins mating with sockets

on the oscillator unit.

Mode of Operation

The oscillator uses a parallel-resonant Colpitts
circuit with the crystal loosely coupled to the
transistor. The oscillator is started up by con-
necting the CHANNEL SHIFT terminal to chas-
sis through the channel selector in the control

box. A diode in series with the -24 V supply lead

prevents any flow of undesired current in the unit.

The oscillator signal is fed via the crystal oscil-

lator panel to the RF input of the exciter.

The operating frequency can be adjusted by means

of a trimmer capacitor located close to the crystal.

37,376-E1

Technical Specifications
Crystal Frequency Range

11.3 - 14,66 Mc/s.

Frequency Pulling

Af
T

:+30 x 10-6

Frequency Stability

Storno

For voltage variations within 24V £2.5% :

Better than *1 x 10’6.

Load Impedance

25 ohms.
Power Output

Approx. 80 uV.

37.376-E1
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Exciter EX611

The exciter is built on a wiring board. It coii-

sists of the following stages:

1st Buffer

Modulator

2nd Buffer

1st Frequency Doubler
Frequency Tripler

2nd Frequency Doubler
1st Power Amplifier

2nd Power Amplifier

The exciter performs two main functions: it
modulates the RF oscillator signal and converts
it to a frequency and a level suitable for the

following power amplifier unit, PA.

2 AMPL 1 AMPL 2 DOUBLER TRIPLER

Mode of Operation

1st Buffer

The RF signal from the oscillator is applied to
the 1st buffer (transistor Q1), which has tuned
LC circuits in its base and collector leads. The
stage is not neutralized; stability is accomplished
by damping the collector circuit, L2, with a re-
sistor. This stage amplifies the input signal to a
level suitable for the modulator. The base circuit
serves as an impedance transformer, providing

an input impedance of approx. 50 ohms.

Phase Modulator

The phase modulator is a modified bridged T net-

work composed of reactances., This circuit has

1. DOUBLER 2 BUFFER MODULATOR 1 BUFFER

6f 2f

om ] < < 12f 6f

f
N = Rt ns il ne Gl et

ADC. REG }
FROM PA

37.377-E1
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low insertion loss, constant four-terminal imped-
ances, and produces a relatively large linear
phase swing. The bridged T network is derived

from a lattice section as shown below,

In these networks, the insertion loss is zero
(no-loss reactances) and the four-terminal im-
pedance is constant if the value of Z1 X 22 is
constant. The phase shift introduced by the net-
work can be varied by varying the impedances;
however, this must be done in such a way that
Z1 x Z2 remains constant. In order to make
the circuit practically applicable as a phase
modulator, the series resonant circuit is re-
placed by a quarter wave transformer and a

parallel circuit.

G
2,
[ C
LGy ‘I‘ F
o )

The advantage of this arrangement is that the
phase shift can be varied by varying the two cir-
cuit capacitances in the same manner. This also
meets the requirement that Z1 X 22 must be con-
stant. The circuit capacitances are capacitance
diodes on whose bias the modulating voltage is
superimposed.

Attenuating networks inserted on either side of
the modulator reduce interaction between the
modulator and the buffer stage during alignment,

2nd Buffer

This stage is largely identical with the 1st buf-
fer., It, too, has tuned LC circuits in its base and
collector leads. Both circuits are damped by
parallel resistors to keep the stage stable Simi-
larly, the damping of the circuits of the first and
second buffer stages cause the operation of the
modulator to become less dependent on the tuning
of the buffer stages.

37.377-E1
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Frequency Multipliers

The frequency multiplier chain comprises a
doubler, a tripler, and another doubler, with a
total frequency multiplication factor of twelve,
These stages are not neutralized, the tuned cir-
cuit being damped by resistors in the interests
of good stability. The circuits between the multi-
pliers and between the last doubler and the 1st
power amplifier are double-tuned bandpass fil-
ters with close-to-critical coupling between cir-
cuits. These bandpass filters set a limit to the
bandwidth of the exciter by attenuating undesired
harmonics generated in the frequency multipli-

cation process.

Power Amplifiers

The 1st and 2nd power amplifiers raise the sig-
nal level to approx, 500 mW in a 50-ohm load.
Impedance matching between stages is accom-
plished by means of a tapped parallel resonant
circuit (L14). The tap connects - via a series
resonant circuit consisting of C42 and L.15 - to
the base of transistor Q7 of the 2nd power ampli-
fier. Battery voltage for the 1st power amplifier
is taken from the drive control circuit of the
following RF amplifier unit, PA. The power out-
put delivered by the exciter is adjusted by varying
this voltage. The emitter resistor of the 2nd
power amplifier is un-bypassed in the interests
of better stability; another advantage of omit-
ting bypassing is that transistor tolerances are
then without importance. In order to be able to
tune the power amplifier stages over the entire
2-metre band it was found necessary to divide it
into two frequency bands, 146-168 Mc/s and 168-
174 Mc/s. Switching between these subbands is
performed by means of straps in the collector

circuits of the amplifier stages.

A pi-network provides impedance matching to the
50-ohm load imposed by the following RF power

amplifier unit,

Technical Specifications

Frequency Range

146-174 Mc/s.

Frequency Multiplication Factor

12,

37, 377-E1
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Crystal Frequency Bands

12.16 - 14.50 Mc/s.
Power Output

700 mW.

Power Input

40 uW.

Generator Impedance

50 ohms.

Load Impedance

50 ohms.

Audio Input Impedance

At 1000 c¢/s: 10 k ohms.

37.377-E1
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Modulation

Phase modulation, +6 dB/octave *1 dB within 300
- 3000 c/s.

Modulation Sensitivity

Modulating voltage (for Af = 0.7 x AFmax. at
1000 c/s): 0.85V,

Modulation Distortion

Measured without de-emphasis: 5%.
Dimensions

68 x 140 x 25 mm.

37.377-E1
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RF Power Amplifier PAG6TI

The power amplifier is built on a wiring board.

It consists of the following stages:

1st Power Amplifier (Driver)
2nd Power Amplifier (Output)
ADC Circuit (Automatic Drive Control Circuit).

The RF power amplifier is a Class C amplifier.
It raises the RF signal level to approx., 10 watts
in a 50-ohm load. An ADC circuit ensures con-
stant current through the output transistor and
so prevents it from being overloaded. This cir-
cuit also causes the output of the RF power am-
plifier to be less dependent on variations in

supply voltage and ambient temperature.

Mode of Operation

The driver amplifies the signal from the EX
exciter to a level (approx. 3 - 4 watts) suitable

for driving the following output amplifier.

Pi-networks are used for matching the output
stage to the driver and to the load impedance

into which it works.

37.379-E1

This circuit consists of one transistor stage
operating as a DC amplifier, The transistor
base receives, via a potentiometer, a refer-
ence voltage which is produced by a zener
diode. There is a DC path from the emitter
of this transistor to the emitter of the output
stage of the power amplifier unit, where a 1-
ohm resistor provides operating voltage for
the drive control circuit.

Lastly, the collector of the control transistor
connects to the 1st power amplifier stage of
the EX exciter,

OUTPUT AMPL DRIVER
RF OUTPUT < RF INPUT
10 FN - Q FROM EX
REG. VOLT
ADC T0 EX
37.379-E1
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An increase in the current through the output
stage will result in a voltage drop across the
emitter resistor and hence also in a decrease

in the base-emitter voltage of the control tran-
sistor. Consequently, the supply voltage applied
to the 1st power amplifier stage will decrease,

and so will the drive applied to the output stage.

This will reduce the current through the output

stage.

Technical Specifications

Frequency Range

146 - 174 Mc/s.
Power Output

10 W. Adjustable by means of the ADC circuit.

37.379-E1

Current Drain

750 mA at 10 watts power output.

Input Impedance

50 ohms.

Output Impedance

50 ohms.
Gain

15 dB at 156 Mc/s:

Storno

The gain varies over the frequency range.

Dimensions

56 x 160 x 29 mm,

37, 379-E1
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Antenna Filter FN611

The antenna filter is built on a wiring board.
It consists of a bandpass filter having low in-
sertion loss.

This bandpass filter, composed of four LC
circuits (two series resonant circuits and
two parallel resonant circuits), serves the
purpose of preventing the transmitter from
radiating signals at undesired frequencies,

such as harmonics of the signal frequency.

Technical Specifications

Frequency Range

146 - 174 Mc/s.

37.381-E1

Input Impedance

50 ohms.

Output Impedance

50 ohms.

Bandwidth (3 dB)

72 Mc/s.

Insertion Loss

146 - 174 Mc/s: 0.4 dB.
Dimensions

52 x 44 mm,

37,381-1:
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Crystal Oscillator Panel XS601

The crystal oscillator panel consists of a wiring

board with conductors on both sides, and a screen,

The station uses two panels of this type, one for
the transmitter-oscillator units and one for the

receiver-oscillator units,

The front of the wiring board has plug pins for
connection of up to 12 oscillator units, a crystal
oscillator unit being required for each frequency
channel provided in the station.

In order to ensure that the channels are equipped
with the correct oscillators - and hence the cor-

rect frequencies - the plug pins of the wiring

board are marked with the channel numbers 1-12.

Mode of Operation

Channel Switching

Channel switching is performed with the channel
selector in the control desk or control box of the
station. The switch contacts connect the trans-
mitter and receiver oscillator units of the se-
lected channel to chassis, thereby applying
power to them since all transmitter and receiver
oscillators connect to the -24V potential during
transmit and receive, respectively.

If the station is equipped with more than 8 chan-
nels, a group switching system is used which
incorporates a group switching relay, located
outside the crystal oscillator panel., This system
serves the purpose of limiting the number of

conductors in the control cable,

37.391-E2

When the group switching feature is provided,
the oscillators are divided into two groups - A
and B. Group A covers channels 1-8, group B
comprising channels 9-12, Each group has a
common minus lead which - via the contacts of
the switch relay - is always open for one group
when it is closed for the other one, The group
switching relay is not operated when channels
1-8 are in use,

For channels 9-12, the relay is operated, being
energized via an extra contact pair on the chan-
nel switch, This will cause the relay contacts
in the minus lead of group A to break, instead

causing those of group B to make.

The crystal oscillator units for the first four
and the last four channels have pairwise com-
mon chassis leads, in this sequence; 1+9, 2+10,
3+11, and 4+12, On the channel switch, the
same pairwise positions are shorted. But
because the group switching relay has opened
the minus lead of the unused group of channels,
only one transmitter oscillator and one receiver

oscillator will be in operation at any time,

If the radio station is equipped with a type PS601
or PS604 power supply unit, the group switching
relay (Re C) is inserted in that unit when the
group switching function is installed; besides,
two straps in the power supply unit are removed

(see circuit diagram of PS in question),

37.391-E2
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Power Supply Unit PS601

The power supply unit is built on a cast chassis

and a wiring board. It consists of these units:

DC Converter with Voltage Switch
Series Regulator
Starter and Transmit Relay

Group Switching Relay (if provided)

The power supply unit primarily serves the
purpose of converting 6, 12, or 24 volts from
a battery into 24-volt stabilized DC for the
transmitter and receiver sections.

Besides, the power supply unit houses such re-

lays as are naturally associated with the power

supply.

Mode of Operation

DC Converter

The DC converter is a conventional push-pull
oscillator with two transistors in a common-
emitter circuit and the transformer inserted in
the collector circuit whilst the feedback wind-
ings connect to the bases. The converter fre-
quency is between 1 and 4 ke/s.

The transformer primary is composed of four
identical centre-tapped windings which are con-

nected either in series or in parallel depending

31.392-E1

on the battery voltage, They are in parallel for
6 volts; for 12 volts they are partly in series
and partly in parallel; for 24 volts they are in
series,

An inductance between the bases of the two tran-
sistors is so dimensioned that its core will
saturate before that of the transformer. In this
way excessive peak currents through the tran-
sistors are avoided.

The transformer secondary has a main winding
with taps for matching, and an auxiliary winding.
The main winding connects to a bridge rectifier,
Normally the connection providing the maximum
number of turns is used but in cases where most
operation occurs at high battery voltages the
number of turns must be reduced, in which case
the matching tap is used (see circuit diagram).
This results in improved efficiency. The second-
ary auxiliary winding is used for producing a
positive auxiliary voltage for the following
series regulator and also furnishes power for

the starter lamp.

The series regulator consists of a series tran-
sistor, a control transistor, and an amplifier

transistor.
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The base of the amplifier transistor receives,
via an alignment potentiome*er, a portion of
the stabilized output voltage. In the emitter
circuit there is a reférence diode, and the DC
voltage at this point is compared with the base
voltage. The collector of the amplifier tran-
sistor connects to the base of the control tran-
sistor. If the output voltage begins to increase,
so will the collector current of the amplifier
transistor, and the base voltage for the control
transistor will decrease. This will cause the
base voltage for the series transistor to de-
crease and the voltage drop across the latter
to increase, thereby causing the output voltage
to decrease.

The output voltage is adjusted for -24 volts by
means of alignment potentiometer R14.

In order to protect the transmitter-receiver
modules against overvoltage in the case of
defects in the series regulator, a zener diode
across the output of the regulator prevents the
voltage from exceeding a certain potential

(approx. 30 volts).

Starter Relay

The starter relay, Re. A, is operated from the
control box, It serves the purpose of turning the
battery voltage for the power supply unit on and
off; this is done via contact sets al and a3. The
relay has two windings, but only one of them is
energized when the relay is operated to start up
the equipment, the other winding being short-
circuited via one of the contact pairs or the re-
lay (a2). When the equipment has been started,
this latter contact set will break, thereby con-
necting the two windings in series and reducing
the holding current.

A diode in series with the relay protects the
power supply unit against incorrect battery

voltage polarity.
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Transmit Relay
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Transmit relay (Re.B) is operated from the
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