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TECHNICAL SPECIFICATIONS

A. General
Frequency Range
146-174 MHz,
Channel Spacing and Frequency Swing
TYPE CQF611 CQF612 CQF613 CQF614
Min, channel spacing 50 kHz 25 kHz 20 kHz 12.5 kHz
Max, frequency swing |[+15 kHz =5 kHz +4 kHz +2,5 kHz

Type of Operation

Simplex or duplex.

Modulation

CQF611, CQF612, CQF613: Phase-modulated tele-
phony in the range 300 to 3000 Hz,

CQF614: Phase-modulated telephony in the range
300 to 2600 Hz.

Frequency Stability

Meets government specifications.

Total Channel Bandwidth

Simplex: 1 MHz,
Duplex: 0.5 MHz.

Antenna Impedance

50 ohms nominal,

Number of RF Channels

Maximum 2 or 12,

Operation
Control equipment type CAF600 or control box
CB601.

Supply Voltage
220/240V AC, 50 Hz, or 12/24 DC, depending

on the power supply unit employed.

Power Consumption

Depends on the power supply unit and control
equipment employed. See under power supply
data,

32,037-E1 -1-

Supply Voltage for Radio Units
-24V £2,5%.

Ambient Temperature
Working range: -25°C to +50°C,
Function range: -30°C to +60°C.

Dimensions
Station cabinet CA602: 550mm x 365mm x 135mm.

Weight

Depends on whether the station is for simplex or
duplex operation and on the type of power supply
unit employed.
A simplex station less control panel and power
supply unit weighs 19, 2 kilos,
A duplex station less control panel and power
supply unit weighs 21, 2 kilos,
To this must be added the weight of the power
supply unit:
220V power supply for 25W station,

type PS602: 6. 2 kilos.
220V power supply for 10W station,

type PS603: 4. 8 kilos,
12/24V power supply for 10W station,

type PS604: 1. 3 kilos,
24V  voltage regulator for 10/25W station,

type PS605: 0.5 kilos.

32,037-E1
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Technical Specifications

B. Transmitter

RF Output

10 watts or 25 watts.

Crystal Frequency Calculation

Crystal frequency = signal flréequency

ADC Circuit
Automatic drive control circuit which protects
the transmitter against damage due to short

circuits or absence of antenna loading,

Spurious and Harmonic Radiation

Less than 2 x 10_7 watts,

Adjacent-channel Interference

Attenuated to meet government specifications.

AF Input Impedance
600 ohms,

Modulation Sensitivity

Nominal 110mV for 70% of maximum permissible

frequency swing at 1000 Hz.

Modulation Response
CQF611, CQF612, CQF613:

6 dB/octave pre-
emphasis charac-
teristic from 300 to
3000Hz, +0.5dB/2,0dB
relative to 1000 Hz,

CQF614: 6dB/octave preemphasis
characteristic from 300
to 2500 Hz, +0. 5dB/

-2, 0dB relative to

1000 Hz.

By performing a restrapping operation the modu-
lation response can be altered to 6dB/octave from
300 to 1000 Hz and flat in the range 1000-3000Hz
for CQF611, CQF612, and CQF613, and from 1000
to 2500 Hz for CQF614,

Modulation Distortion

Max, 7% at 70% of maximum permissible frequen-
cy swing and 1000 Hz (measured without 750 ysec
network in the standard receiver used for making

the measurement),

Modulation Limiting

The modulation signal can be increased from
-17 dBm to +3 dBm without exceeding the permis-

sible frequency swing,

FM Hum and Noise

CQF611: Min, 45 dB
CQF612: Min., 40 dB
CQF613: Min, 40 dB
CQF614: Min. 38 dB

(measured without 750 ysec network in the standard

receiver used for making the measurement),

Current Consumption

At 10 watts: 1. 0A.
At 25 watts: 2. 9A,
Dimensions

275mm x 180mm x 38mm,

Weight
1. 8 kilos.

C. Receiver

Maximum input signal for 12 dB SINAD:

TYPE CQF611 [CQF612 |CQF613 [CQF614

uVem.f|] 0.6 0.5 0.5 0.5

Input signal for obtaining 20 dB signal-to-noise

ratio:

TYPE CQF611| CQF612| CQF613| CQF614
uV e, m.f. 0,8 0,7 0,7 0.8
32.037-E1

Squelch Sensitivity
CQF611, CQF612, CQF613: 0,4uV e.m,f,
CQF614: 0.3uV e.m,f,

Intermediate Frequency

1st intermediate frequency: 10,7 MHz,
2nd intermediate frequency: 455 kHz,

32,037-E1
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Technical Specifications

Crystal Frequency Calculation

CQF611, CQF612, CQF613, CQF614 CQF612
with oscillator XO611 with oscillator XO662
Band, MHz 146-160 156-174 146-160 156-174
Crystal freq., fs + 10,7 fs - 10,7 fs + 10,7 fs - 10,7
MHz 3 3 12 12

fs = signal frequency.

Modulation Acceptance Bandwidth

EQUIPMENT CQF611 CQF612 CQF613 CQRF614
Max, frequency swing +15 kHz +5 kHz +4 kHz +2.5 kHz
Min., 6dB bandwidth +16 kHz + 8 kHz +6 kHz + 3.8 kHz

Adjacent Channel Selectivity

CQF611, CQF612:; 85dB (EIA measuring AF Distortion
method). CQF611, CQF612, CQF613: 3%,
CQF613: 75dB (i’gtzhéré)easuring CQF614: 4%,
CQF614: +10, 2kHz (GPO measuring AF Response
method) CQF611, CQF612, CQF613: 6dB/octave from 300
Spurious Response Attenuation to 3000 Hz +0/-2 dB relative to 1000 Hz,
CQF611, CQF612, CQF613: Min. 85 dB, CQF614: 6dB/octave from 300 to 3000 Hz +0/-2, 5dB
CQF614: Min, 75 dB. relative to 1000 Hz.
Intermodulation Attenuation Hum and Noise
CQF611, CQF612, CQF613: Min, 70 dB (EIA Measured in unsquelched condition according to
measuring method). EIA measuring method.
CQF614: 58 dB (GPO measuring method). CQF611; 45 dB.
Blockin CQF612, CQF613, CQF614: 40 dB.
Conforms to government specifications. Current Consumption

. . s In unsquelched condition: Max., 40 mA,
Spurious and Harmonic Emissions

Less than 0, 5nW (0,5 x 10-9W). FTZ measuring Dimensions

method. 275mm x 180mm x 38mm.
AF Output Impedance Weight

600 ohms *20% measured at frequencies in the 1, 8 kilos,

range 300-3000 Hz).
g ) Data for power supply units are listed in Chapter

AF Load Impedance II (description of power supply units).

Nominal 600 ohms.

AF Power Output
2 mW,

32.037-E1 -3 - 32.037-E1
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CHAPTER I. GENERAL DESCRIPTION

A. Construction

Introduction
The fixed VHF -FM radio station, Type CQF600,

is a transmitter/receiver combination, It em-
ploys a type of modular construction that has
enabled STORNO to offer a wide range of station
types. These can be supplied, inside the fre-
quency bands available, with 50, 25, 20, and
12,5 kHz channel spacing, for either simplex or
duplex operation, or as a repeater station, and
with either 10 or 25 watts of RF output. The
equipments can be supplied for operation from
either 220 volts AC or 12/24 volts DC supply

voltage.

Various types of control systems a available for
controlling the radio station, with facilities for

repeater function, selective calling, etc.

Control equipment (if any) supplied with the

station is covered by a separate manual,

The radio station fully meets the specifications
of the authorities of a number of countries,

hence also the requirements of the British

32.038-E1
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GPO standard and the American EIA standard

for land-mobile radio communication.

This manual is intended as a guide to the in-
stallation, maintenance, and adjustment of

the radio station, and every effort has been
made to provide, through text and circuit dia-
grams, an adequate description of its circuitry,

construction, and mode of operation,

However, because we at STORNO are constant-
ly processing the experience we acquire during
the production, testing, and operation of our
radiotelephones, minor modifications and cor-
rections will be made continually, These will
be listed on a supplement and amendment sheet,

inserted as the first page of this manual.

If your radiotelephone is a special version, the
necessary descriptions of modifications are
compiled in a supplement which is placed first
in the standard description whilst the associated
circuit diagrams and parts lists are placed last

in the manual,

32.038-E1
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Chapter |. General Description
Standard Versions
This manual covers the following types of equip- AF QurPuT —‘_‘_m RX610
ment: v
: —z;v AS662
CQF611: 146-174 MHz, 50 kHz channel spacin _ (simplex)
Q P ] & 10 CoNTROL —iCcP800 | | PS600 —O< ANT
CQF612: 146-174 MHz, 25 kHz channel spacing L____,H‘ o
CQF613: 146-174 MHz, 20 kHz channel spacing ) -24v (duplex)
CQF614: 146-174 MHz, 12.5 kHz channel spacing. ' L exeio
MOD. INPUT ———————L
These equipments are composed of the following
units:
TYPE OF STATION CQRF611 CQF612 CQRF613 CQRF614
RECEIVER RX611 RX612 RX613 RX614
TRANSMITTER:
10 watts TX611 TX614
25 watts TX615 TX618

POWER SUPPLY
220V AC

220V AC

12/24V DC

Voltage Regulator 4

20-28V DC

PS602, used in stations with 25-watt transmitter
PS603, used in stations with 10-watt transmitter
PS604, used in stations with 10-watt transmitter

PS605, used in stations with 10- or 25-watt transmitter

ANTENNA SWITCHING UNIT

AS662, used in simplex stations

DUPLEX FILTER

BF611, used in duplex stations

(A Voltage regulator PS605 is used in conjunction
with an emergency power supply in which the
operating voltage is supplied from a charger

and buffer batteries,

Construction

The units of the radio station are contained in a
pressure diecast cabinet, type CA602, This
consists of two sections - a front section and a
rear section which are held together by four
hinges in the left side of the cabinet and locked
with four screws in the opposite side, A rubber
packing between the two cabinet sections prevents

any ingress of moisture into the equipment,

The outside surface of the cabinet is ribbed in

order to drain away heat from the equipment,

At the bottom of the rear wall are a multi-wire
connector which accepts a control cable, and an

antenna connector and a supply-cable feedthrough.

32,038-E1 1-2
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[ Supply
voltage
Type plate
Antenna
Multi-wire connector
connector
Holes with

dummy plugs

Also provided are two holes with dummy plugs.
These holes are to accomodate additional antenna
connectors in cases where more than one antenna

is to be used with the station.

32,038-E1
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Chapter I. General Description

The interior of the cabinet provide space for all
units of the station. The transmitter unit and re-
ceiver unit, both housed in screen boxes, are
bolted to the inner side of the front section, which
also houses a group switching relay in equipment

employing between 8 and 12 channels,

The rear section contains the power supply unit
and the antenna switching unit or duplex filter,

depending on whether the station is for simplex
or duplex operation. Space is also provided for

installation of a control panel, type CP600,

Both the transmitter and receiver sections are
composed of a number of modular units which
are built on printed wiring boards and bolted
into position side by side in their respective

screen boxes,

Some of the components of the power supply unit
are placed on a printed wiring board. This board
and the large components of the power supply
are mounted on a metal chassis which is bolted

to the cabinet,

All RF connectors in the radio station are type
BNC connectors except for the antenna con-

nector which is a type N connector.

Front

Storno

CABINET CA602 (FRONT VIEW)
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Technical Specifications

Type Designations and Specifications
A type plate at the bottom of the cabinet rear wall

carries the type designation, chief specifications,
and serial numker of the station. The type desig-
nation states the frequency band and channel

spacing of the station, as mentioned above,
The specification lists the following data:

Supply voltage (220 AC, 24 DC, or 12 DC)
Maximum RF power output (10W or 25W)

~

Type of operation (S = simplex, D = duplex),
The maximum number of channels that can be

provided in the station (2 or 12),

SPEC 220 AC10WS02 S 1000

Storno 5" o SRR |

Where no distinction between radiotelephones
with different channel spacings is necessary, the
following description will employ a common de-

signation for the different types of equipment.

32,038-E1 1-4

For example, equipments CQF611, CQF612,
CQF613, and CQF614 will be included under the
common designation of CQF610, Similarly, the
common designation TX610 will be used for all
transmitters, and RX610 will be used for all re-

ceivers,

Placement

The radio station is intended for wall mounting,
and various types of brackets for this purpose
are available, However, other methods of mount-
ing may be used if care is taken to provide ade-
quate cooling and sufficient room to permit open-
ing the cabinet cover so that the units of the

station will become accessible,

The chapter "INSTALLATION'" contains ad-
ditional information about mounting of the radio
station and the accessories required for this

purpose.

32.038-E1



Storno

Storno

CHAPTER II. THEORETICAL CIRCUIT ANALYSIS
A. Transmitters

TX611, TX614

General
The transmitter model TX610 is the designation

of a group of transmitters comprising types
TX611, TX614, TX615, and TX618 for use in
the frequency band 146-174 MHz with different
channel spacings and with either 10 or 25 watts

of RF power output.

The transmitters are phase modulated on the
fundamental frequency. The maximum number

of crystal oscillators is usually two - one for
each frequency channel - but provision can be
made for installing additional crystal oscillators,
with 12 as the maximum possible number of

channels.

The transmitter is housed in a closed metal box
carrying on its outside a coaxial connector,
from which the output signal is taken off, and
terminals for the transmitter cabling which con-
nects, via feedthrough filters, to the respective

circuits inside the screen box,

32.039-E2
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The top of the screen box can be removed on

loosening a number of screws in it, providing

access to the transmitter circuits.

SIGNAL OUTPUT
CONNECTOR

| o |
1

SPACE FOR ADDITIONAL

DUMMY

TERMINAL BOARD

(IN TX610 WITH MAX 2 CHANNELS)

=

|

@ © [ I
% ®®@@@
11 1 11 1 1 T

e 5
@D@@r

TERMINAL BOARD
(REPLACES DUMMY IN
TX610 WITH MAX 12 CHANNELS)

The transmitter is divided into a number of

sub-units each of which is built on printed

wiring boards. The division follows practical

and logical lines, the aim being to make the

transmitter easily accessible for adjustment

and repairs,

The chart on next page lists the various types

of transmitters and their sub-units.
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Chapter II. Theoretical Circuit Analysis
TRANSMITTER TYPE TX611 TX614 TX615 TX618
Channel Spacing 50, 25, 20 kHz 12.5 kHz 50, 25, 20 kHz 12.5 kHz
RF Output 10 W 10w 25 W 25 W
SUB-UNITS
AF Amplifier AAB01 AAB08 AAB01 AAB08
Crystal Oscillator(s) X0631/X0665 X0631 X0631/X0665 X0631
Crystal Oscillator Panel XS601/XS602 XS601/XS602 XS601/XS602 XS601 /XS602
Exciter EX611 EX611 EX611 EX611
RF Power Amplifier PA611 PA611 PA614/PA612 | PA614/PA612
Antenna Filter FN611 FN611 FN612 FN612
Sub-units
AF AMPLIFIER EXCITER RF OUTPUT AMPL. ANT. FILTER
AF INPUT ~J f1 > | RF ouTPUT
D> |2 D > | pm | > “2D>»—D>Aoc»~%_.
ADC
CRYSTAL OSCILLATOR PANEL
// /I

G (| G

(] NN =

— S —

1

CRYSTAL OSCILLATOR

AF Amplifiers AA601 and AA608 The two types of crystal oscillators are used as

This unit is the transmitter AF section. It specified below:

serves the purpose of differentiating, clipping, In transmitters with 50 kHz channel spacing: XO631

integrating, and filtering and amplifying the In transmitters with 25 kHz channel spacing: XO631

modulation signal before it is applied to the .or X0665 depending on government specifications
phase modulator in the exciter which follows
it In transmitters with 20 kHz spacing: XO631

In transmitters with 12,5 kHz channel spacing:

X0631,

AAG601 is used in transmitters with 20, 25, and
50 kHz channel spacing, AA608 is used in trans-

mitters with 12,5 kHz channel spacing,
Crystal Oscillator Panels XS601 and XS602

Crystal Oscillator Units X0631 and X0O665

The crystal oscillator panel is intended for con-

The crystal oscillator is housed in a screen box, nection of the crystal oscillator units,

It is a plug-in unit for placement on the trans- Oscillator panel XS601 accomodates a maximum

mitter crystal-oscillator panel, The transmitter of 12 crystal oscillator units.

is provided with an oscillator unit for each fre- Oscillator panel XS602 accomodates a maximum

quency channel, of 2 crystal oscillator units,

32.039-E2 32.039-E2
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Chapter Il. Theoretical Circuit Analysis

Exciter EX611

In the exciter, the oscillator signal is amplified
and phase modulated and thereafter undergoes
twelve times frequency multiplication and power

amplification.

RF Power Amplifiers PA611 and PA614/PA612

The RF power amplifier steps up the output of the
exciter to the desired power output level - 10 watts
for PA611 and 25 watts for PA612,

The RF power amplifier also incorporates an ADC

circuit (automatic drive control circuit).

32.039-I52

Antenna Filters FN611 and FN612

The antenna filter serves the purpose of attenuating

spurious and harmonic emissions.

Type FN611 is used in 10-watt transmitters,
Type FN612 is used in 25-watt transmitters,

The following pages contain a detailed description
of the circuits of the individual sub-units and

their specifications.

32.039-I2
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Audio Amplifiers AA601 and AA608

AF INPUT  NOTE 2 Q2 Q4
LF IND 0

T1 R27 Q1 Q3 R28

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

" R29 Q@5 L1 NOTES

NOTE & Q6

-2LV

AF OUTPUT
LF UD

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-

INTEGR.NETW. LIMITER 1. AMPL DIFF.NETW

g Qb A < R

/\/\/u [ —<— AF INPUT.

<

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-E1
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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 ochms: 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 dB; at

5 kHz the voltage has dropped 12 dB below 0 dB
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-E1
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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

Of
-

:+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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Transmitter Oscillator Unit X0665

Transmitter oscillator unit XO665 is a crystal-
controlled parallel-resonant oscillator for use
in the frequency range 11.33 MHz to 14,66 MHz.
It is built on a double wiring board and is a total-

ly enclosed plug-in unit.

The XO665 plugs into a crystal oscillator panel
which has pins mating with sockets on the oscil-

lator unit.

Mode of Operation

The oscillator is of the Colpitts type. It is
started up by connecting the CHANNEL SHIFT
terminal to chassis through the channel selec-
tor. A diode in series with the -24V supply lead
prevents any flow of undesired current in the unit
during receive periods. The oscillator signal is
fed via the crystal oscillator panel to the RF in-
put terminal of the exciter. A capacitance diode
E2, biased by a temperature-dependent voltage,
compensates for frequency variations at high and
low temperatures. The temperature compensa-
tion is provided by applying two independent volt-
ages to capacitance diode IE2, one of these volt-
ages which is varying within the entire tempera-
ture range is applied to E2 through R8 from the
voltage divider R3, R4.

60.069-101

The other voltage which is only varying at high
and low temperatures is applied to the capaci-

tance circuit via R7 from voltage divider R1, R2,

Technical Specifications

Crystal Frequency Range
11,33 - 14,66 MHz

Frequency Pulling

Af S -6
f:-_vSOXIO

Frequency Stability

Against voltage variations of -24V *5%:
Better than 0.1 x 1075,
In temperature range -30°C to +80°C: Better

than +5 x 1070

Load Impedance
50 ohms

Power Output

Approx. 25 microwatts

Type of Crystal

98-16.

60.069-Iu1
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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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Crystal Oscillator Panei XS602

The crystal oscillator panel consists of a wiring
board with conductors on both sides, and a
screen,

Two panels of this type are used, one for the
transmitter-oscillator units and one for the re-
ceiver-oscillator units.

The front of the wiring board has pins for con-
nection of 2 plug-in oscillator units, each of the
frequency channels of the station using a crystal-
oscillator unit of each own,

In order to secure that the proper oscillators -~
and hence also the proper frequencies - are

provided for the channels, the pin sets of the

37.643-E1

wiring board are marked with the channel

numbers 1 and 2.

Mode of Operation

Channel switching is performed from the control
desk or control box of the radio station, whose
channel selector connects the selected transmit-
ter and receiver oscillator units to chassis and
thereby puts them into operation seing that both
receiver oscillators and transmitter oscillators
connect to the -24V potential on receive and

transmit, respectively.

37.643-E1
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Exciter EX611

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

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,

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
Jevel suitable for the modulator. The base circuit
serves as an impedance transformer, providing

an input impedance of approx. 50 ohms,

FPhase Modulator

The phase modﬁlator is a modified bridged T net-

work composed of reactances. This circuit has

2 AMPL 1 AMPL 2 DOUBLER TRIPLER 1 DOUBLER 2 BUFFER MODULATOR 1 BUFFER
RF OUTPUT __ | <] L 6f 2f \\ f 4 L “ MO <l RF INPUT
10 PA <J 1 S R 1~ e - ™™ FROM X0
12§ 6f | l2t |
—— .
ADC. REG. AF INPUT
FROM PA FROM AA
37.377-E1 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.

224

T
| %Lu, l
o } ___] e}
ZCZ! ‘
o 151y
2 \__J 2
o 0

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.

2L,

[ c
C2
Lo ‘IT
o- 0

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
x Z, must be con-

1 2
stant, The circuit capacitances are capacitance

meets the requirement that Z

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 L15 - 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 PAG1I

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

ADC Circuit (Automatic Drive Control Circuit)

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
TOFN T q <] FROM EX
REG. VOLT
ADC 0 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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RF Power Amplifier PAG12

RF OUTPUT
HF UD

The RF power amplifier is built on a wiring board.

It comprises the following stages:

1st power amplifier stage (driver stage)
2nd power amplifier stage (driver stage)
Output amplifier stage

ADC circuit (automatic drive control circuit).

The RF power amplifier operates in Class C, It
increases the RF input signal level to 25 watts in
a 50-ohm load. The unit incorporates an automatic
drive control circuit which ensures constant cur-
rent through the output transistors and so prevents

them from being overloaded.

This circuit also causes the RF power output to be
less dependent on variations in supply = oltage and

ambient temperature.

The earth potential of this unit connects to the -24-
volt terminal of the supply voltage. Consequently
there is no DC path between the earth potential and

chassis,

Mode of Operation

Driver Stage and Output Stage

The first driver amplifies the signal from the

exciter to a level of approx. 2 watts, Two trimmer

37,663-E1

RF INPUT
HF IND

capacitors permit adjustment of the input impe-

dance of the stage to 50 ohms.

The second driver increases the power level from
approx, 2 watts to 9 watts, which is the power re-
quired to drive the output amplifier to full output.
The second driver consists of a matched pair of
transistors, connected in parallel, The output
stage is designed to deliver 25 watts into a 50-ohm
load.

ADC Circuit (Automatic Drive Control Circuit)

This circuit consists of two transistors operating
as DC amplifiers. The first transistor (Q5) re-
gisters the current through the output stage by

means of a 0, 33-ohm resistor, R4, in series with

POWER AMPL. 2. DRIVER 1. DRIVER
RF OUTPUT RF INPUT
T0 FN <] Q <‘ " FROM EX

REG VOLT
ADC 10 RX

37.663-E1
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the collector circuit of the output stage. The other
transistor (Q6) operates as a phase inverter and
also provides some gain, The base of the first
transistor receives, via a potentiometer, a refe-
rence voltage which is produced by a zener diode,
The emitter of this transistor connects, via a re-
sistor, to the collector of the output transistor,
and the collector of Q5 connects to chassis (-24
volts) via a voltage divider. The base of the other
transistor, Q6, connects to a tap on the voltage
divider constituting the collector circuit of Q5,
whilst the emitter of Q6 connects to chassis (-24
volts) through a resistor. The collector of Q5 con-

nects to the 1st driver stage of the exciter,

An increase in the current through the output
stage will result in an increase in voltage across
collector resistor R4 and hence produce a de-
crease in the base-emitter voltage of control
transistor Q5. Consequently, the current through
the voltage divider will decrease and hence produce
a decrease in the base-emitter voltage of Q6, thus
reducing the current through that transistor, The
lower current through Q6 produces a lower col-
lector-emitter voltage for the 1st driver stage of
the exciter, so that less drive is applied to the

transmitter output stage.

Conversely, in the event of a decrease in current
through the output stage the control circuit would

have caused more power to be applied to the

37.663-E1

exciter, The output power level can be adjusted

Storno

by altering the value of the reference voltage

applied to the base of the first DC amplifier,

Technical Specifications

Frequency Range

146-174 MHz

Input Impedance

50 ohms

Input Signal Level

Max, 0,5 watt

Load Impedance

50 ohms

Power Output

25 watts, adjustable by means of the ADC circuit.

Bandwidth

Greater than 1 MHz at variations within 0-0, 1dB

Current Consumption

2.4 amps.
Dimensions

104 x 76 x 29 mm.

37,663-E1
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Antenna Filter FNG611

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-I51

Input Impedance

50 ohms.

Output Impedance

50 ohms,

Bandwidth (3 dB)

72 Mc/s.

Insertion L.oss

146 - 174 Mc/s: 0.4 dB.
Dimensions

52 x 44 mm.

Storno
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Antenna Filter FN612

The antenna filter is a lowpass filter having low
insertion loss, It serves the purpose of attenuat-

ing harmonics from the transmitter,

Construction

The antenna filter is a 9-pole lowpass filter, It

is composed of air-wound coils which are coupled
capacitively, by means of feed-through capacitors,
to the bottom plate of the filter unit,

The filter requires no alignment,

Technical Specifications

146 - 174 MHz

37.664-E1

Input Impedance

50 ohms

Insertion Loss

Inside the frequency band 146-174 MHz: Less
than 0,5 dB.

Dimensions

54 x 30 x 29 mm.,

37.664-E1
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B. Receivers

General

Receiver model RX610 is the designation of a
group of FM receivers comprising types RX611,
RX612, RX613, and RX614 for communication
in the frequency band 146-174 MHz with channel
spacings of 50 kHz, 25 kHz, 20 kHz, and 12,5
kHz.

The receivers are double-conversion super-
heterodyne receivers employing intermediate
frequencies of 10,7 MHz and 455 kHz, The
requisite amount of adjacent-channel selectivity

is obtained by means of two block filters.

The receiver uses electronic squelch, The

maximum number of crystal oscillators is usual-

ly two - one for each channel - but provision can

be made for installing additional crystal oscil-

lators, with 12 as the maximum possible number

of channels,

The receiver is housed in a closed metal box
carrying on its outside a coaxial connector for

incoming signals, and terminals for the re-

32.039-E1

Space for additional
RC611

: Plads til ekstra
RC611

(Xs601)

ceiver cabling which connects, via feedthrough
filters, to the respective circuits inside the

screen box,

SIGNAL INPUT SPACE FOR ADODITIONAL DUMMY TERMINAL BOARD
CONNECTOR (IN RX610 WITH MAX 2 CHANNELS)

= S

| o
1

@
( ' TERMINAL BOARD

10 ! (REPLACES DUMMY IN

RX610 WITH MAX 12 CHANNELS)

The top of the screen box can be removed by
loosening a number of screws in it, providing

access to the receiver circuits.

The receiver is divided into a number of sub-
units each of which is built on printed wiring
boards, This division follows practical and
logical lines, the aim being to make the receiver

easily accessible for adjustment and repairs,

32.039-E1
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Chapter Il. Theoretical Circuit Analysis

The different receiver types and their sub-units are tabulated below,
RECEIVER TYPE RX611 RX612 RX613 RX614
Channel Spacing 50 kHz 25 kHz 20 kHz 12.5kHz
SUB-UNITS
Receiver Converter RC611 4 RC611 4 RC611 4 RC611 4
Crystal Oscillator X0611 X0611/X0662 X0611 X0611
Crystal Oscillator Panel XS601/XS602 | XS601/XS602 { XS601/XS602 | XS601/XS602
IF Converter I1C601 1C602 1C603 I1C605
IF Filter BP601 BP602 BP602 BP6012
IF Amplifier IA601 IA601 I1A601 IA601
Squelch and AF Amplifier SQ601 SQ601 SQ601 SQ602

(A

Space has been left in the receiver screen box for installation of an additional re-

ceiver converter for use where additional receiver input bandwidth is necessary.

Sub-units
RECEIVER CONVERTER IF CONVERTER IF FILTER IF AMPLIFIER SQ. AND AF AMPL.
Y ~ [ U
RF NPT % D % M 107 MHz % M 455 KHz % D>> v LF D [T AF ouTPUT
f3 G
f1 .
[> CRYSTAL OSCILLATOR PANEL
7
/ /
G [ 1 G
- — \ \\ _—
I; \ \ |—:—]
i ] L

CRYSTAL OSCILLATOR

Receiver Converter RC611

The receiver converter amplifies the incoming
signal and provides adequate image rejection, It
also multiplies the oscillator signal frequency to
the injection signal frequency required by the
mixer, which converts the incoming signal fre-

quency to 10,7 MHz,

Crystal Oscillator Units XO611 and XO662

The crystal oscillator is housed in a screen box,
It is a plug-in unit for placement on the receiver
crystal oscillator panel. The receiver is provided

with an oscillator unit for each frequency channel.

32,039-E1

The two types of crystal oscillators are employed
as specified below:

In receiver with 50 kHz channel spacing (RX611):
X0611,

In receiver with 25 kHz channel spacing (RX612):
X0611 or XO662, depending on government speci-

fications,

In receiver with 20 kHz channel spacing (RX613):
X0611,

In receiver with 12,5 kHz channel spacing(RX614):

X0611.

32,039-E1
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Crystal Oscillator Panels XS601 and XS602

The crystal oscillator panel is intended for con-
nection of the crystal oscillator units,
Oscillator panel XS601 accomodates a maximum
of 12 crystal oscillator units.

Oscillator panel XS602 accomodates a maximum

of 2 crystal oscillator units.

IF Converters IC601, IC602, 1C603, and IC605

The intermediate-frequency converter filters the
10,7 MHz signal from the receiver converter and
converts it to 455 kHz,

IF Filters BP601, BP602, and BP6012

455 kHz bandpass filter,

32,039-E1
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IF' Amplifier TA601

455 kHz intermediate-frequency amplifier with

limiter and FM signal demodulator.

Squelch and AF Amplifiers SQ601 and SQ602

AF amplifier with electronic squelch,

The following pages contain a detailed description
of the circuits of the individual sub-units and

their specifications.,

32,039-E1
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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 Mc/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

SF AMPL. MIXER
=" 'Y "
ANT. SIGNAL INPUT —e— 7N/ \>> ~_’ M ~_ 10,7MHz
TR R I\ 10 IC
STRAIGHT AMPL. TRIPLER
e e X7 > 2 Y
iad ~ 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 = fmg-lg: 10,7 Mec/s.

For 156 - 174 Mc/s range:
fx = fsig 5 10,7 Mec/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 X0611

Ql El L1 C4 XTAL

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 oscillator 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

—A-ff—: +30 x 10_6,

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 10-6.

Load Impedance

50 ohms.
Power Output

Approx. 1 mW,

37.385-E1
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Receiver Oscillator Unit X0666

Receiver oscillator unit XO666 is a crystal-con-
trolled, third-overtone oscillator. It is built on
a double wiring board, and is a totally enclosed
plug-in unit. The oscillator unit plugs into a
crystal oscillator panel which has pins mating

with sockets on the oscillator unit.

Mode of Operation

The oscillator uses a series-resonant Colpitts
circuit followed by a temperature compensating
network,

The oscillator is started by connecting the CHAN-
NEL SHIFT terminal to chassis through the chan-
nel selector.

Adjustment of the oscillator frequency is per-
formed by means of trimmer capacitor C5 in-
serted in series with the crystal.

A capacitance diode E3, biased by a temperature-
dependent voltage, compensates for frequency
variations at high and low temperatures.

The temperature compensation is provided by
applying two independent voltages to capacitance
diode E3.

Oné of these voltages which is varying within the
entire temperature range is applied to E3 from
the voltage dividers R4, R5 and R1, R2. The other

60.070-E1

voltage which is varying at high and low tempera-
tures only, is applied to E3 via R8 and El1 from
the voltage divider R1 and R2.

Technical Specifications

Crystal Frequency Range
45.5 - 56.9 MHz

Frequency Pulling
6

AN SN -
-fo—_—25x10

Frequency Stability

Against voltage variations of -24V +2,5%:
Better than £1,5 x 10'6,

In temperature range -30°C to +80°C:
Better than 2.5 x 107°

Load Impedance
50 ©2

Output Voltage
200mV/50Q *3dB

Current Dfain
At 25°C: 3.5mA *0,5mA

Type of Crystal
98-21.

60.070-E1
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IF Converters 1C601, 1C602, 1C603

RF-OUTPUT C11 Q2 X1

HF UD

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 Mc/s and converts it to

a low intermediate frequency signal at 455 kc/s.

IF converter IC601 is used in equipments with
50 kc/s channel separation,
IF converter IC602 is used in equipments with
25 kc/s channel separation.

IF converter IC603 is used in equipments with

20 kc/s channel separation.

The three converters use different crystal fil-

ters but are otherwise quite identical,

X - TALFILTER 2. MIXER
' %
107MHz INPUT »— /- M |—=—— 455kHz OUTPUT
FROM RC - 10 BP
10,245 MHz
or
11155MHz
G
=

2.0SCILLATOR

37, 387-E2

X-TAL FILTER

Mode of Operation
Crystal Filter

From the receiver converter unit, RC, the

high intermediate frequency signal at 10, 7Mc/s
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 frequency is normally
10,245 Mc/s, but in cases where one of the
harmonics of the local oscillator coincides

with the frequency of the incoming signal, which
might cause interference, a crystal frequency
of 11,155 Mc/s is chosen instead. The crystal
oscillates in a parallel resonant circuit, and
frequency adjustment is performed with a

trimmer capacitor,

Mixer

Both the 10,7 Mc/s signal and the oscillator sig-
nal are applied to the base of the mixer transistor.
The low intermediate frequency signal at 455kc/s
is taken off at the collector.
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Technical Specifications

Input Frequency

10,7 Mc/s.

Output Frequency

455 kc/s.

Input Impedance

910 ohms // 20 pF.

Output Impedance

3.9 k ohms // 480 pF.

Maximum Frequency Swing

IC601: 15 ke/s
IC602: £5 ke/s
IC603: £4 ke/s

Bandwidth

IC601 At 3 dB attenuation relative to 10,7
Mc/s: Greater than *15 kec/s.
At 50 dB attenuation relative to

10,7 Mc/s: Less than #50 kc/s.

1C602 At 3 dB attenuation relative to 10,7
Mc/s: Greater than 7.5 kc/s.
At 50 dB attenuation relative to
10.7 Mc/s: Less than £25 kc/s.
IC603 At 3 dB attenuation relative to 10,7

Mc/s: Greater than 6 kc/s.

At 50 dB attenuation relative to
10,7 Mc/s: Less than £20 ke/s.

Bandpass Ripple

IC601 Less than 2 dB
1C602 Less than 1.5 dB
1C603 Less than 1.5 dB

Oscillator Frequency

Calculation of crystal frequency (fx):
fx = 10,7 Mc/s - 0,455 Mc/s - 10. 245 Mc/s.

However, at certain incoming frequencies the low
crystal frequency must not be used owing to the
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 Mc/s + 0,455 Mc/s = 11,155 Mc/s.

37, 387T-E2
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The lists below specifies what type of crystal which

is to be used within the various frequency ranges.

A
B

10, 245 Mc/s
11. 155 Mc/s

146-174 Mc/s

Receiver frequency range fx.
146.0 - 152, 5 Mc/s A
152.5 - 154, 9 Mc/s B
154.9 - 162, 7 Mc/s A
162.7 - 165,1 Mc/s B
165.1 - 174, 0 Mc/s A

68-88 Mc/s

Receiver frequency range fx,

68.0 - 70.5 Mc/s A
70.5 - 72,9 Mc/s B
72.9 - 80,8 Mc/s A
80.8 - 83.2 Mc/s B
83.2 - 88.0 Mc/s A

420-470 Mc/s

Receiver frequency range fx,

420, 0 - 421.5 Mc/s
421,5 - 428.8 Mc/s
428, 8 - 431,7 Mc/s
431.7 - 439.1 Mc/s
439,1 - 442.0 Mc/s
422,0 - 449, 3 Mc/s
449, 3 - 452,2 Mc/s
452,2 - 459.6 Mc/s
459,6 - 462,5 Mc/s
462,5 - 470,0 Mc/s

b eV R vV I oy s v

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,

Frequency Pulling Range for Osc,

Greater than #50 x 10_6.

Available Power Gain

With 10, 245 Mc/s crystal: Greater than 15dB.
With 11,155 Mc/s crystal: Greater than 14dB,

Dimensions

80 x 40 x 29 mm.

37.387-E2
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IF Converter IC605

c19 X-TAL Q2

IF OUTPUT .o
MF UD

- Sounor SR
24V e

Q1 LS

The IF converter unit is built on a wiring board,
and is housed in a metal box with a screw-on
lid.

The unit consists of the following stages:

Coil 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,

Mode of Operation

Coil Filter

From the receiver converter unit RC, the high
intermediate-frequency signal at 10, 7 MHz is
fed to the coil filter, which consists of five
tuned circuits. The output of the filter is ap-

plied to the mixer.

FILTER 2. MIXER
%
107MHz INPUT »— /" N M |—=—— 455kHz OUTPUT
FROM RC Y 0 BP
10,245MHz
or
1,155 MHz
G
—J

2.0SCILLATOR
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Oscillator

The oscillator is a crystal-controlled Colpitts
oscillator. The crystal frequency 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 interference, a crystal frequency
of 11,155 MHz is chosen instead., The crystal
oscillates in a parallel resonant circuit, and
frequency adjustment is performed with a

trimmer capacitor,

Mixer

Both the 10,7 MHz signal and the oscillator
signal 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. .

Output Frequency

455 kHz,

Input Impedance

910 ohms // 20 pF.

Output Impedance

3.8 k ohms // 480 pF.

37.558-E1
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Bandwidth

At 6 dB relative to 10,7 MHz: 230 kHz,
At 55 dB attenuation relative to 10,7 MHz:
1820 kHz.

Bandpass Ripple

0 dB.

Oscillator Frequency

Calculating the crystal frequency (fx):

fx = 10,7 MHz - 0,455 MHz = 10, 245 MHz.
At certain signal frequencies, however, this
crystal frequency cannot be used owing to
harmonic radiation, In such cases a crystal
frequency of 11,155 MHz is used which is cal-

culated as follows:
fx = 10,7 MHz + 0,455 MHz = 11,155 MHz.

Below follow lists of IC crystal frequencies

for a number of signal frequencies,

A =10, 245 MHz crystal frequency
B = 11,155 MHz crystal frequency

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
146 - 174 MHz
Receiver Frequency Range fx
146,0 - 152, 5 MHz A
152,5 - 154.9 MHz B
164,9 - 162, 7 MHz A
162.7 - 165.1 MHz B
165.1 - 174, 0 MHz A

37.558-E1
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420 - 470 MHz

Receiver Frequency Range fx
420 - 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 temperature range -15°C to +60°C: S-98-8,
In temperature range -25°C to +65°C; S-98-12,

Oscillator Frequency Pulling Range
6

Greater than £40 x 10~

Available Power Gain

With 10, 245 MHz crystal: Greater than 3 dB,
With 11,155 MHz crystal: Greater than 2 dB.

Centre Frequency Variation

At 3 dB attenuation relative to 455 kHz: Less
than + 700 Hz,

Dimensions

80 x 40 x 29 mm,

37.558-E1
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IF Filters BP601 and BP602

The IF filter is built on a wiring board, and is L.oad Impedance

housed in a hefmetically sealed metal box. 1 k ohm // 480 pF.

The filter is a selective bandpass filter con-

sisting of six resonant circuits capacitively Bandwidih

coupled to each other at their high-impedance BPG01: At 3dB attenuation relative to 455
ends. Its input and output are inductively coupled kc/s: Greater than 15 ke/s.

to the first and last resonant circuits, respective- At 45 dB attenuation relative to 455
ly, and are consequently galvanically separated. kc/s: Greater than 35 ke/s.

The filter is artificially aged after wiring and in- BP602: At 3dB attenuation relative to 455
sertion in the box. T kc/s: Greater than =8 ke/s.

IF filter BP601 is used in equipments with At 45dB attenuation relative to 455
50 kc/s channel separation, , ke/s: Less than 20 ke/s.

IF filter BP602 is used in equipments with
20 or 25 kc/s channel separation, Mﬁi
BP601: 2 dB

BP602: 3 dB.
Technical Specifications

Centre Frequency Variation

Centre Frequency At 3 dB attenuation relative to 455 kc/s:
455 ke/s, Less than 700 c/s.
Generator Impedance Dimensions
3.9 k ohms // 480 pF, 80 x 40 x 29 mm,
37,388-I1 37, 388-E1
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IF Filters BP608, BP609, BP6010, and BP6012

The IF filter is built on a wiring board, and is
housed in a hermetically sealed metal box.
The filter is a selective bandpass filter con-
sisting of eight resonant circuits capacitively
coupled to each other at their high-impedance
ends. Its input and output are inductively

coupled to the first and last resonant circuits,

respectively, and are consequently galvani-

cally separated,
The filter is artificially aged after wiring and

insertion in the box,

IF filter BP608 is used in equipments with
50 kHz channel separation,

IF filter BP609 is used in equipments with
25 kHz channel separation,

IF filter BP610 is used in equipments with
20 kHz channel separation,

IF filter BP6012 is used in equipments with

12,5 kHz channel separation,

Technical Specifications

Input Frequency

10. 7 MHz.

Output Frequency

455 kHz.

Generator Impedance

3.9 k ohms // 480 pF.

37.563-E1

Looad Impedance

1 k ohm // 480 pF.

Bandwidth

BP608 At 6 dB attenuation relative to 455

kHz: Greater than +15 kHz,
At 80 dB attenuation relative to 455
kHz: Less than +28 kHz,

BP609 At 6 dB attenuation relative to 455
kHz: Greater than £6, 5 kHz.
At 80 dB attenuation relative to 455
kHz: Less than +£18, 5 kHz,

BP6010 At 6 dB attenuation relative to 455
kHz: Greater than +5, 7 kHz,
At 80 dB attenuation relative to 455
kHz: Less than + 16 kHz,

BP6012 At 6 dB attenuation relative to 455
kHz: Greater than + 3. 5 kHz,
At 65 dB attenuation relative to 455
kHz: Less than + 8, 0 kHz.

Insertion Loss

BP608 Less than 3 dB
BP609 Less than 7 dB
BP6010 Less than 8 dB

BP6012 I.ess than 9 dB

37,563-E1
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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

Dutput Amplifier

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

nator,

Mode of Operation

From the filter (BP), the low intermediate-
frequency signal at 455 kec/s is applied to the
I 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 twec amplifier stages

operate as voltage limiters.

Discriminator and Output Amplifier

The discriminator is an inductively coupled

Foster Seeley discriminator the output circuit

IF 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 marked 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-

gsistance base biasing network,

Technical Specifications

Intermediate Frequency

Ans i
455 kefs,

Max. Frequency Swing

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

strap used.

! o~

DISCR AF AMPL

455kHz INPUT Ny
FROM BP - l>/ V

|/ D |__o AF OUTPUT
/ TO SQ60x
/|

37, 389-E1
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IF Bandwidth Demodulation Characteristic
+20 kc/s at 3 dB attenuation. Flat: +0/-1 dB,

Deviation relative to 1000 ¢/s in the range 300 -
3000 c¢/s, AFmax, = 0,2 x AFmax, at 1000 c/s.

Generator Impedance

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 %.

1 k ohm // 480 pF.

340 ohms. For AF = +5 kc/s, strapped for AFmax, =

+5 ke/s: 1.2 %.
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
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