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TECHNICAL SPECIFICATIONS

A. General
Frequency Range
146-174 MHz,
Channel Spacing and Frequency Swing
TYPE CQF611 CQF612 CQF613 CQF61§1'~
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 = S_lﬁlﬂfgiclm

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 107"

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 2500Hz, +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 1000-3000 Hz
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 X0611 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 CQF614
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 (FTZ measuring .
method) CQF614: 4%,
CQF614: +£10, 2kHz (GPO measuring AF Response
method)

Spurious Response Attenuation
CQF611, CQF612, CQF613: Min, 85 dB.
CQF614; Min, 75 dB.

Intermodulation Attenuation

CQF611, CQF612, CQF613: Min, 70 dB (EIA

measuring method),

CQF614: 58 dB (GPO measuring method).

Blocking

Conforms to government specifications,

Spurious and Harmonic Emissions

Less than 0, 5nW (0.5 x 10-9W). FTZ measuring

method.

AF Output Impedance

600 ohms +20% measured at frequencies in the

range 300-3000 Hz),

AF Load Impedance

Nominal 600 ohms,

AF Power Output
2 mW,

32,037-E1

CQF611, CQF612, CQF613: 6dB/octave from 300
to 3000 Hz +0/-2 dB relative to 1000 Hz,

CQF614: 6dB/octave from 300 to 3000 Hz +0/-2, 5dB

relative to 1000 Hz,

Hum and Noise

Measured in unsquelched condition according to
EIA measuring method,

CQFé611: 45 dB.

CQF612, CQF613, CQF614: 40 dB.

Current Consumption

In unsquelched condition: Max, 40 mA,

Dimensions

275mm x 180mm x 38mm,

Weight
1, 8 kilos,

Data for power supply units are listed in Chapter
II (description of power supply units).

32, 037-E1
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CHAPTER |. 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 I. General Description

Standard Versions

This manual covers the following types of equip-  4Foureur ﬁ RX610 |—
ment; T -24v AS662
CQF611: 146-174 MHz, 50 kHz channel spacin e (simplex)
: ’ P g 10 CoNTROL —icPeoo | | Psso0 | —o<ant
CQF612: 146-174 MHz, 25 kHz channel spacing L____hl | Tarer
CQF613: 146-174 MHz, 20 kHz channel spacing | -24v (duplex)
CQRF614: 146-174 MHz, 12.5 kHz channel spacing, f X610 | |
MOD INPUT
These equipments are composed of the following
units:
TYPE OF STATION CQF611 CQF612 CQF613 CQF614
RECEIVER RX611 RX612 RX613 RX614
TRANSMITTER:
10 watts TX611 TX614
25 watts TX615 TX618
POWER SUPPLY
220V AC PS602, used in stations with 25-watt transmitter
220V AC PS603, used in stations with 10-watt transmitter
12/24V DC PS604, used in stations with 10-watt transmitter
Voltage Regulator 8 PS605, used in stations with 10- or 25-watt transmitter
20-28V DC
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
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365mm
[ ] 135mm
..ZIfZ'.L / o l
TTTTTTTTyT IRRIIRERIAI
[ 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
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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 number 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),

COPENHAGEN .
DENmARK Y PF

CQF612

Storno

¢ 220 AC 10WS02

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
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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
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CHAPTER Il. THEORETICAL CIRCUIT ANALYSIS
A. Transmitters

XS602
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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

TX615, TX618

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 SPACE FOR ADDITIONAL DUMMY TERMINAL BOARD
CONNECTOR (IN TXB10 WITH MAX 2 CHANNELS)
| o | - |
I ] - .

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

e
S

e M/

o | TERMINAL BOARD

6 1 12 10 | (REPLACES DUMMY IN

@ § I 610 with Max 12 cHannELS)
@ 55 3@

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,

32.039-E2
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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 AA608
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 f1 " | RF ouTPUT
- A PM — Cl I~
> 2|2 D > £12 > = >0 ~

ADC

T+l e

CRYSTAL OSCILLATOR PANEL

/

Ule

CRYSTAL OSCILLATOR

AF Amplifiers AA601 and AA608

This unit is the transmitter AF section, It
serves the purpose of differentiating, clipping,
integrating, and filtering and amplifying the
modulation signal before it is applied to the
phase modulator in the exciter which follows

it,

AA601 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 Units X0631 and X0665

The crystal oscillator is housed in a screen box,
It is a plug-in unit for placement on the trans-
mitter crystal-oscillator panel, The transmitter
is provided with an oscillator unit for each fre-

quency channel,

32,039-E2

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

In transmitters with 50 kHz channel spacing: X0O631

In transmitters with 25 kHz channel spacing: XO631

.or X0665 depending on government specifications

In transmitters with 20 kHz spacing: X0631

In transmitters with 12,5 kHz channel spacing:
XO0631,

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,

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-E2

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-E2
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Audio Amplifiers AA601 and AA608

AF INPUT
LF IND

NOTE 2 Q2 Qs
thTE1

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.

NOTE 4 Q6

=24V

AF OUTPUT
LF UD

R29 Q5 L1 NOTES

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-

LIMITER 1. AMPL. DIFF.NETW

BE— N ] ~

AF INPUT.

< A

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
potentiormeter 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 20dB
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, AAB01:

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

Af -6

Frequency Stability

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 XO0665 plugs into a crystal oscillator panel
which has pins mating with sockets on the oscil-

lator unit.

Maode 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 E2, 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

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 10'6

Load Impedance
50 ohms

Power Output

Approx. 25 microwatts

Type of Crystal

98-16.

60.069-I1
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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 Panel 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
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 rnoduiator is 2 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
N\
RF OUTPUT <] q 6f 2 AN f d BM <] | o RF INPUT
10 PA ° U B FROM XO
12f 6f 2t O\
ADC. REG. | AF INPUT
FROM PA FROM AA
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

Pl

1C2—L
% {T
o— . —o

In these networks, the insertion loss is zero
(no-loss reactances) and the four-terminal im-
pedance is constant if the value of 21 b'4 Z2 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.

Hea i
T

L 2L, T %2.
[ —O0

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 b4 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.

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 InEut
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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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 PAGT

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
TOFN 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
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Current Drain
750 mA at 10 watts power output.

Input Impedance

50 ohms.

Output Impedance

50 ohms.

Gain

15 dB at 156 Mc/s;
The gain varies over the frequency range,

Dimensions

56 x 160 x 29 mm,

37, 379-E1
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RF Power Amplifier PA612

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 voltage 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

c20 ()

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
10 FN <] <] ° Q FROM EX

REG vOLT
ADC TO 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
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exciter, The output power level can be adjusted
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 FNG61

The antenna filter is built on a wiring board. Input Impedance

It consists of a bandpass filter having low in- 50 ohms

sertion loss.
Output Impedance

This bandpass filter, composed of four LC

circuits (two series resonant circuits and 50 ohms,

two parallel resonant circuits), serves the Bandwidth (3 dB)
purpose of preventing the transmitter from

radiating signals at undesired frequencies, 72 Me/s.

such as harmonics of the signal frequency. Insertion Loss

146 - 174 Mc/s; 0.4 dB.

Dimensions

Technical Specifications
52 x 44 mm.,

Frequency Range

146 - 174 Mc/s.

37.381-F1 37. 381-E1
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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

50 ohms

Insertion Loss

Storno

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 ADDITIONAL DUMMY TERMINAL BOARD

CONNECTOR (IN RX610 WITH MAX 2 CHANNELS)

| = | = =
I | i T

® ECEEEN
®®7@3@®
1 |

o)
@ @ © @' TERMINAL BOARD
| (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 II. Theoretical Circuit Analysis

The different receiver types and their sub-units are tabulated below,

Storno

RECEIVER TYPE RX611 RX612 RX613 RX614
Channel Spacing 50 kHz 25 kHz 20 kHz 12.5kHz
SUB-UNITS

Receiver Converter RC611 ) RC611 4 RC611 4 RC611 8
Crystal Oscillator X0611 X0611/X0662 X0611 X0611
Crystal Oscillator Panel XS601/XS602 | XS601/XS602 { XS601/XS602 | XS601/XS602
IF Converter I1C601 1C602 I1C603 1C605

IF Filter BP601 BP602 BP602 BP6012
IF Amplifier IA601 IA601 IA601 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.
R Y % Y a
RF INPUT % D % M 10,7 MHz % M 455 KHz %j D>> LF D [ AF OUTPUT
f3 G
f1 CJ
[> CRYSTAL OSCILLATOR PANEL
/ /
G [ 1 G
_ v\ —
;] \\ \\ 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 X0O662

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):
XO611 or X0O662, 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, 1C602, IC603, 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 IA601

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 Me/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
" X Y
ANT. SIGNAL INPUT —e— 7\ l>> ~_ M ~_ |—»— 10,7MHz
%4 v —~ 10 IC
STRAIGHT AMPL. TRIPLER
RF INPUT % {> /%/ f %
FROM XO = ~ 3f iy

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 = f51g + 10,7 Me/s.

For 156 - 174 Mc/s range:

fx = fsig - 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

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 escillator 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

—Afr: +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,

One 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 El from
the voltage divider R1 and R2,

Technical Specifications

Crystal Frequency Range
45.5 - 56.9 MHz

Frequency Pulling
Af 6
—

2*+25x 107
o

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 10~ °

Load Impedance
50 ©2

Output Voltage
200mV/50Q *+3dB

Current Drain
At 25°C: 3.5mA +0.5mA

Type of Crystal
98-21,

60.070-E1



Storno

Storno

IF Converters 1C601, 1C602, 1C603

RF-OUTPUT C11 Q2 X1

X-TAL FILTER

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 | 4L55kHz OUTPUT
FROM RC R T0 BP

10,245 MH2
11155 MHz

0l @

20SCILLATOR

37, 387-E2

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 455 kc/s

is taken off at the collector.

37, 387-E2
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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
I1C602: £5 ke/s
I1C603: £4 ke/s

Bandwidth

At 3 dB attenuation relative to 10,7
Mc/s: Greater than *15 ke/s,

At 50 dB attenuation relative to
10.7 Mc/s: Less than 50 kc/s.

I1C601

1C602 At 3 dB attenuation relative to 10.7
Mc/s: Greater than £7,5 ke/s,
At 50 dB attenuation relative to
10.7 Mc/s: Less than 25 ke/s.
1C603 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 kec/s.

Bandpass Ripple

1C601 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, 387-E2
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The lists below specifies what type of crystal which

is to be used within the various frequency ranges.

A = 10,245 Mc/s
B = 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 B
421, 5 - 428, 8 Mc/s A
428, 8 - 431,7 Mc/s B
431,7 - 439.1 Mc/s A
439,1 - 442,0 Mc/s B
422,0 - 449, 3 Mc/s A
449, 3 - 452, 2 Mc/s B
452,2 - 459, 6 Mc/s A
459, 6 - 462,5 Mc/s B
462.5 - 470,0 Mc/s 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,

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 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 455kc/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 »— /"N~ M |—=—— 455kHz OUTPUT
FROM RC o 10 BP

10.245MHz
or
11,155 MHz

G
-
20SCILLATOR

37, 387-E2

X-TAL FILTER

Mode of Operation
Crzstal 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 455 kc/s

is taken off at the collector,

37, 387-E2
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Technical Specifications

Input Frequency

10.7 Mc/s.

Output Frequency

455 ke/s.

Input Impedance

910 ohms // 20 pF.

Output Impedance

3.9 k ohms // 480 pF.

Maximum Frequency Swing

IC601; 15 kec/s
IC602: £5 kec/s
I1C603: +4 ke/s

Bandwidth

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

IC602 At 3 dB attenuation relative to 10,7
Mec/s; Greater than =7, 5 ke/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 kc/s,

Bandpass Ripple

1C601 Less than 2 dB
1C602 Less than 1.5 dB
IC603 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, 387-E2
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The lists below specifies what type of crystal which

is to be used within the various frequency ranges.

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

A
B

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
162,17 - 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 B
421, 5 - 428, 8 Mc/s A
428.8 - 431,7 Mc/s B
431.7 - 439.1 Mc/s A
439,1 - 442,0 Mc/s B
422,0 - 449, 3 Mc/s A
449, 3 - 452, 2 Mc/s B
452, 2 - 459, 6 Mc/s A
459,6 - 462,5 Mc/s B
462,5 - 470,0 Mc/s 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,

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 Mec/s crystal: Greater than 14dB.

Dimiensions

80 x 40 x 29 mm.

37. 387-E2
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IF Converter IC605

ci19 X-TAL Q2

IF OUTPUT
MF UD

-4V

Q1 L5

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 »— /" M 455kHz OUTPUT
FROM RC Y T0 BP
10,245 MHz
or
11155 MHz
G
=]

2.0SCILLATOR

37,558-E1

L3 L2

. RF INPUT
F IND

L4 L1

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 Frc_aquency

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

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

housed in a hermetically sealed metal box.

The filter is a selective bandpass filter con-
sisting of six 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, respective-
ly, and are consequently galvanically separated.
The filter is artificially aged after wiring and in-

sertion in the box.

IF filter BP601 is used in equipments with
50 kc/s channel separation.
IF filter BP602 is used in equipments with

20 or 25 kc/s channel separation,

Technical Specifications

Centre Frequency

455 ke/s.

Generator Impedance

3.9 k ohms // 480 pF,

37, 388-E1

Load Impedance

BP601;

1 k ohm // 480 pF.

Bandwidth

At 3dB attenuation relative to 455
kc/s: Greater than *15 kc/s.

At 45 dB attenuation relative to 455
kc/s: Greater than £35 ke/s.

At 3dB attenuation relative to 455
kc/s: Greater than 8 kc/s.

At 45dB attenuation relative to 455
kc/s: Less than #20 ke/s.

BP602:;

Insertion Loss

BP601: 2 dB
BP602: 3 dB.

Centre Frequency Variation

At 3 dB attenuation relative to 455 kc/s:
Less than 700 c/s.

Dimensions

80 x 40 x 29 mm,

37, 388-E1




IF Filters BP608, BP 609, BP6010, and BP 6012

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

Load 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 Less 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 Amnplifier Stages
Discriminator

Jutput Amplifier

‘i'he ITM amplifier serves the purpose of ampli-

iving and rectifying the low intermediate-fre-
guency zignal at 455 kc/s. It also arplifies
the audic output delivered by the discrimi-

nator,

Mode of Operation

Frors the filter (BP), the low intermediate-
frequenuy signal at 455 ke/s is applied to the
1k amplifier wmit,

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
discriminater. The last twe amplifier stages

operate as voltage limiters,

Pefupihgaiyuiegioginh ooy gy ingihgia g Wi hoguiginf yfapuiyinguul

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-

sistance base biasing network,

Technical Specifications

Intermediate Frequency

455 ke/s.

Max, Frequency Swing

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

strap used.

DISCR AF AMPL

455kHz INPUT 3. {
FROM BP > l>/ M

|~
| l> | . AF OUTPUT
10 SQ60:
/] "

37.389-E1
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IF Bandwidth
+20 kc/s at 3 dB attenuation,

Generator Impedance

1 k ohm/0, 25 mH,

Input Impedance

1 k ohm // 480 pF.

Output Impedance

340 ohms.

Discriminator Bandwidth

Linear to #20 ke/s.

Discriminator Slope

Measured with instrument with Ri = 1000 ohms:
2.2 pAlke/s.

Discriminator Centre Frequency Stability

*1 ke/s.

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 kefs: 1.1V,

For AF = £10,5 kc/s, strapped for AFmax, =
*15 ke/s: 1.1V,

37. 389-E1

Demodulation Characteristic

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.

In the range 3000 - 3000 c/s:
For AF = %15 kc/s, strapped for AFmax, =
*15 ke/s: 1,4 %,

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

Min, Load Impedance

In the range 300 - 3000 c¢/s: approx, 2 k ohms,
Current Drain

10 mA.,

Dimensions

160 x 24 mm,

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 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,

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 tranéformer 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.

- AFOUTPUT
D O AA(IN CB)

FILTER NOISE AMPL. NOISE DET.
% AF |AMPL
AF INPUT
FROM 1A INTEGR. NETW
R - I
N\
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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 kc/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 c/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¢/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 channels
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 kec/s or 25/20 ke/s depending on strap.
Delay

Approx. 50 msec,
Current Drain

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

Dimensions

148 x 24 mm.,

37.390-E1
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Squelch and Audio Amplifiers SQ602 and SQ603

AF OUTPUT T Q1 L1
LF UD
B SQ. ADJ.
SQ. REG
-24LV
— AF INPUT
LF IND
Q3 Q2 R15
The squelch and audio amplifier unit is built on The integrating network, which in the case of
a wiring board. It consists of the following phase modulation consists of resistor R16 and
- stages: capacitor C12, produces a -6dB/octave frequen-
Noise Amplifier cy characteristic, For frequency modulation, C12
Noise Rectifier is replaced by a resistor, R18, resulting in a flat
- Audio Amplifier frequency characteristic. The following potenti-
ometer, R15, makes it possible to adjust the gain
The audio amplifier stage serves the purpose of for nominal power output (3dBm). The audio
amplifying the demodulated signal delivered by amplifier has transformer output with an output

the discriminator whilst the squelch circuit - impedance of 600 ohms.

in the absence of an incoming signal - amplifies

and rectifies the discriminator noise, permit- .
P Squelch Circuit

ting use of the rectified noise voltage for muting

the audio amplifier stage A portion of the noise from the discriminator is

- filtered in the bandpass filter (L1, C2) and fed to

Mode of Operation the noise amplifier stage. The transistor of this
stage is biased in such a manner that only noise

- Audio Amplifier peaks of a certain magnitude can make the tran-
The audio signal from the discriminator in the sistor conductive. The noise voltage consequent-
N preceding intermediate frequency amplifier unit, ly generated in the collector circuit is rectified
IA, is applied to the audio amplifier stage via an by a diode and applied to transistor Q2, which
integrating network and a potentiometer, operates as a DC amplifier.
FILTER NOISE AMPL. NOISE DET.
~C
N ] % D N AF [AMPL.
AF INPUT
FROM 1A INTEGR. NETW, D o
~
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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 ¢/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 ¢/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 seec.

Channel Separation

50 ke /s or 25/20 ke/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,

37.568-E1
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C. Power Supply Units

General Types

Depending on supply voltage and transmitter RF PS602, Mains power supply for operation from
output, radio station CQF600 can be supplied with 220V AC, 50 Hz, Used in stations with
several different types of power supply units to 25-watt transmitters,

provide the -24 volts of stabilized DC required PS603. Mains power supply for operation from
for powering its transmitter and receiver, 220V AC, 50 Hz. Used in stations with
For example, the CQF600 can be supplied for 10-watt transmitters.

operation from 12/24V DC, 220V AC, or with PS604. Converter power supply for operation
a voltage regulator for use with an external from 12V or 24V DC. Used in stations
emergency power supply consisting of a charger with 10-watt transmitters

buffer batteries,
PS605, Voltage regulator for operation from

The power supply unit of the CQF600 is built on 20-28V DC. Used in stations with 10-watt
a module chassis which is screw-mounted at the transmitters.

top of the rear wall of the station cabinet whilst

the supply-voltage cable for the power supply The following pages contain a detailed description
unit is brought in through a hole in the bottom of the circuits of the individual power-supply units
of the cabinet, and their specifications.

32,039-E1 32,039-E1
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Power Supply Unit PS602

R32 ReA R15 E14

S2

ReB

R16
R17

Power supply unit PS602 is operated from the
mains, It converts 220V or 240V AC to 24V
stabilized DC.,

The unit is built on a module chassis, and is
intended for installation in a CQF600 station
cabinet, It consists of the following main compo-

nents:

Power transformer

Rectifier and preregulation circuit
Filter

Series regulator

Electronic protective circuit

Transmit relay.

Mode of Operation

Power Transformer

The transformer has three windings: a primary
for 220V and 240V, and two secondaries, one
for 48V and one for 28-0-28V, A fuse is in-
serted in the primary circuit.

The transformer meets CEE standard, class II
(4 kV primary-to-secondary and primary-to-

chassis).

Rectifier and Filter

Rectifiers E1, E2, E3, and E4 operate in a

bridge circuit in which E1 and E2 are conventio-

37.644-E1

nal silicon rectifiers whereas E3 and E4 are
controlled rectifiers whose firing times can be
altered by means of a preregulation circuit,
permitting adjustment of the power delivered to
filter L1 and electrolytic capacitors C1 and C2,

Series Regulator and Preregulator

The series regulator is composed of three tran-
sistors: a voltage amplifier Q3, a current am-
plifier Q2, and a series transistor Q1.

The base of amplifier transistor Q3 receives,
via potentiometer R32, a portion of the output
voltage, which it compares with the reference
voltage across the zener diode E16 in the emit-

ter circuit of the transistor.

The loop consisting of transistors Q3, Q2, and
Q1 will oppose any change in output voltage by
regulating the voltage across series transistor
Q1 at a value that will keep the output constant.
Moreover, the preregulation circuit ensures,
by adjustment of the firing times of diodes E3
and E4, that the voltage across the series tran-
sistor is kept fairly constant regardless of
mains-voltage and load fluctuations, This ar-
rangement limits the collector losses in series

transistor Q1 to max, 20 watts.

The firing pulse circuit consists of unijunction
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oscillator Q8, synchronization transistor Q9,
and regulator transistor Q7, which receives

constant voltage from Q6.

The factors determining the frequency of the
unijunction oscillator include capacitors C6
and C11 and the emitter load of Q8, consisting
of R10, R9, and transistor QY.

Transistor Q7 registers the voltage across Q1,
and any change in that voltage will alter the os-

cillator frequency.

When, during each cycle, the voltage across
capacitors C6 and Cl1 reaches a certain value,
Q8 will fire, sending a firing pulse to the con-
trolled rectifiers, E3 and E4,

Synchronization transistor Q9 sees to it that
C6 and C11 begin to charge at the same time

relative to the mains frequency.

The loop formed by the preregulator circuit will
endeavour to keep the voltage across Q1 constant
by varying the firing time of E3 and E4. Phase
shift capacitor C9 opposes the tendency to hunt-
ing at low frequencies,

Electronic Protective Circuit

The power supply unit incorporates circuits to
protect against both overcurrent and overvolt-
age, If the current exceeds approx, 4.5A, the
voltage across resistors R16 and R17 will
cause transistor Q4 to pass current, resulting
in a voltage drop across R24, which fires the
controlled rectifier E13, which in its turn
fires the large controlled rectifier E14, When
the latter rectifier passes current it will blow
the secondary fuse S2 within 50 msec and so cut
off the current,

Similarly, overvoltage at the output of the
power supply unit will activate transistor Q5,
causing it to fire the controlled rectifier E15,
which in its turn fires the controlled rectifier
E14, which will thereafter blow the secondary
fuse S2.

Transmit Relay

In addition to contacts for switching between the
receiver and the transmitter, the transmit relay
has a set of contacts which, in conjunction with
diode E19, are used for switching the antenna

in simplex operation of the radio station.,
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When the transmit relay is operated, terminal
7 is connected to chassis, resulting in the
simultaneous operation of relay A in the power-
supply unit and the antenna switching relay,
which is placed outside the power supply unit.

The antenna switching relay is now held by
relay-A contacts 14-15, On the transmit button
being released, relay A will release before the
antenna switching relay, This arrangement
protects the transmitter from being powered
without also being connected to the antenna con-

nector,

NOTE: A strapping arrangement permits using
the PS602 for either simplex operation
or duplex operation of a radio station.
For simplex operation, a strap is placed
between terminals 5 and 4,

For duplex operation, a strap is placed

between terminals 5 and 6,
Technical Specifications

Supply Voltage
220V or 240V +10/-20%, 50 to 60 Hz,

Current Consumption

Approx, 1,1A at max., output load of 3, 8A,

Output Voltage

24V %2, 5%,

Ripple less than 15mV p-p.
Output Current

Max, 3. 8A.
Loss

Approx, 60W at 264V supply voltage (primary
240V tap) and at maximum output load (3, 8A).

Type of Service

Continuous,

TemEe rature

PS602 is intended for mounting on a heat sink,

which may assume the following temperatures:

Working range: -25°C to +65°C,
Function range: -30°C to +75°C,

Weight
6.2 kilos.
Dimensions

275 mm x 150 mm x 88 mm,

37.644-E1




Storno

Storno

Power Supply Unit PS603

St

Power supply unit PS603 is operated from the
mains, It converts 220V or 240V AC to 24V
stabilized DC,

The unit is built on a module chassis, and is in-
tended for installation in a CQF600 station cabinet

It consists of the following main components:

Power transformer
Rectifier

Filter

Series regulator

Electronic protective circuit

Transmit relay.
Mode of Operation

Power Transformer

The transformer has three windings, A primary
for 220V and 240V, and two secondaries, one

for 39/43V and one for 15-0-15V, The 39V tap

is used if the mains voltage does not decrease

by more than 10%. When using the 43V tap,
mains-voltage drops of up to 20% are permissible,

A fuse is inserted in the primary circuit,

The transformer meets CCE standard, class II
(4 kV primary-to-secondary and primary-to-

chassis),

37.645-E1
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Rectifier and Filter

Rectifier E1 is a bridge-type silicon rectifier,

The filter consists of a swinging choke and an
electrolytic capacitor Cl, chosen in the interests
of low ripple, low internal resistance, and reason-

able physical dimensions,

Series Regulator

The series regulator is composed of three tran-
sistors, a voltage amplifier Q3, a current ampli-
fier Q2, and a series transistor Q1. The base of
amplifier transistor Q3 receives, via potentio-
meter R16, a portion of the output voltage, which
it compares with the reference voltage across the
zener diode E6 in the emitter circuit of the tran-
sistor. The loop consisting of transistors Q3, Q2,
and Q1 will oppose any change in output voltage
by regulating the voltage across series transistor
Q1 at a value that will keep the output voltage con-

stant,

Electronic Protective Circuit

This circuit cuts off the output current in the case
of short-circuits or overloads., It operates on the
principle of registering the voltage across a re-

sistor R5, inserted in the collector circuit of
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series transistor Q1. If the voltage across Rb
increases to a value corresponding to approx,

2.5A or more, transistor Q5 will saturate, caus-

ing transistors Q1 and Q2 to cut off,

This condition is stable even if the fault which
caused the protective circuit to function dis-
appears, The circuit is reset by removing the
mains voltage and cutting it in again after
approx, 15 seconds, when capacitor C1 will be

sufficiently discharged.

The output voltage is protected against over-
voltage by zener diode E7 which is connected
directly across the output. If, for example, the
series transistor short-circuits, the output
voltage will become so high that E7 becomes
conductive and melts, whereafter the fuse S1

in the transformer circuit blows. Both the fuse
and the zener diode must be replaced in order

to put the equipment back into operation,

Transmit Relay

In addition to contacts for switching between
the receiver and transmitter, the transmit re-
lay has a pair of contacts which, in conjunction
with diode E4, are used for switching the an-

tenna in simplex operation of the radio station,

When the transmit relay is operated, terminal
7 is connected to chassis, resulting in the
simultaneous operation of relay A in the power
supply unit and the antenna switching relay,

which is placed outside the power supply unit,

The antenna switching relay is now held by
relay-A contacts 14-15, On the transmit button
being released, relay A will release before the
antenna switching relay, This arrangement
protects the transmitter from being powered
without also being connected to the antenna

connector,

37,645-E1
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NOTE: The power supply unit may be used for
both simplex and duplex operation of a
radio station. In the latter case a strap
must be inserted between terminals 4
and 5,

Technical Specifications

Supply Voltage
220V or 240V +10, -20%, 50 to 60 Hz,

Current Consumption

Approx. 0.5A at max. output load of 1, 9A,

Output Voltage
24V £2, 5%,
Ripple less than 10 mV p-p.

Output Current

Max, 1, 9A.
Loss

Approx, 60 watts at 264V supply voltage
(primary 240V tap) and at maximum output
load (1. 9A).

Type of Service

Continuous,
Temperature

PS603 is intended for mounting on a heat sink,

which may assume the following temperatures:

-25°C to +65°C
-30°C to +75°C.

Working range:

Function range:

Weight
4, 8 kilos,

Dimensions

275mm x 150mm x 88mm,
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Power Supply Unit PS604

Power supply unit PS604 is a converter power
supply which converts 12 or 24 volts of battery
voltage into a 24-volt stabilized DC voltage.

The unit is built on a module chassis, and is

‘intended for installation in a CQF600 station

cabinet, It consists of the following main com-
ponents:

DC converter with voltage switch
Series regulator
Starter and transmit relay

Voltage switching is performed by means of a
rotary switch, Besides, when switching from
24V to 12V battery voltage a strap must be in-
serted between the C terminal of the power
supply unit and the +Batt. terminal (see circuit
diagram of PS604).

Mode of Operation
D¢ Converter

The DC converter is a conventional push-pull
type with two transistors in a common-emitter
circuit and the transformer inserted in the col-
lector circuit, the feedback windings being

connected to the bases,

37.646-FE1

The converter frequency is between 1 and

4 kHz.

The transformer primary consists of four
identical centre-tapped windings which are
connected either in series or in parallel
depending on the battery supply voltage., For
12V, they are partly in series and partly in
parallel; for 24V, they are in series,

An inductance between the bases of the two
transistors is so dimensioned that its core
will saturate before that of the transformer,
This arrangement protects the transistors

from excessive peak currents,

The transformer secondary has a main wind-
ing with taps for matching, and an auxilliary
winding, The main winding connects to a
bridge rectifier. The secondary auxiliary
winding is used to furnish a positive auxiliary
voltage for the following series regulator and
also powers the starter lamp of the radio’

station,

Series Regulator

The series regulator consists of a series
transistor, a control transistor, and an am-

plifier transistor.
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The base of the amplifier transistor receives,
via an alignment potentiometer, a portion of
the output voltage. A reference diode in the
emitter circuit compares the voltage across

it with the base voltage. The collector of the
amplifier transistor connects to the base of

the control 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 decrease, and the
voltage drop across the latter will increase,
resulting in a drop in output voltage, The out-
put voltage is adjusted for -24V by means of
alignment potentiometer R14, A zener diode
across the regulator output protects the trans-
mitter-receiver modules against overvoltage in
the case of defects in the series regulator since
the voltage cannot exceed a certain potential
(approx, 30V),

Starter Relay

ReA START

The starter relay (Re, A) serves the purpose of
turning the battery voltage for the power supply
unit on and off; this is done via contact pairs al
and a3, The relay has two coils, but only one of

them is energized for starting, the other coil

being short-circuited via one of the contact pairs

of the relay (a2). After the station has been
started, this latter contact pair will break,
thereby connecting the two coils in series and
reducing the holding current,

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

voltage polarity.

Transmit Relay (function in simplex operation)

Transmit relay (Re. B) is operated from the
control box or control equipment, This relay
switches the supply voltage back and forth be-
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tween the receiver and transmitter sections
(contact set bl) and short-circuits a feedback
resistance in the DC converter during trans-
mission (contact set b2); the latter operation
is performed in order to obtain maximum ef-
ficiency at fluctuating converter loads. When
the transmit relay is operated, the antenna
switching relay - placed outside the power
supply unit - is energized via the DC path
through diode E7 and the transmit button to
earth, This occurs simultaneously with the
operation of the transmit relay, but since the
operating time of the antenna switching relay
is shorter than that of the transmit relay, the
antenna will be connected to the transmitter
before the latter begins to operate and can
deliver any power,

On switching to receive, the transmit relay
will be de-energized before the antenna relay
because the latter relay remains operated via
contact set b3 of the transmit relay,

(function in duplex operation)

b2
—2
———
b1 y— 24V TX

J ! ‘W =24V RX (CONTINUOUS)
e
TRANSM. BUTTON

== -24V o E7
|cHASSIS —

In duplex operation, the antenna switching

function is not performed, and the power supply .
unit delivers -24V for the receiver section

continuously.
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Technical Specifications

Supply Voltages

Measured at input terminals

Output Load

max, 0,5A,

Transmit: max, 1,6A.

Receive:

Output Voltage Ripple

Output Voltage
Regulated, -24V,

Output Voltage Fluctuation

For temperature and load fluctuations.
Less than £+0,6V,

Current Consumption, typical

Supply Voltage | Minimum | Nominal | Maximum Less than 10 mV p-p.
12v 10,0V 12.6V 16.5V Converter Frequency
4 20,0V 25,2V 33.0V
24V 1-4 kHz,

Temperature Range

Ambient temperature:
Working range: -25°C to +70°C.
Function range: -30°C to +80°C,

Voltage Receiver Setting Transmitter Setting
out = 0A I, = 0-5A Tyt = 0A Lyt = 1-6A

12.6V 0.2A 1.9A 0.5A 6.2A

25,2V 0.11A 0. 88A 0.2A 2.7A

37.646-E1
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D. Antenna Switching Units and Antenna Branching Filters

Antenna Switching Unit

In radio stations using simplex operation - alter-
nate transmission and reception - it must be
possible to switch the antenna between the trans-
mitter output and the receiver input, This func-
tion is performed by the antenna switching unit,

which incorporates a coaxial relay,

Types
AS662 Antenna switching unit for use in fixed
radio stations for simplex operation,

Antenna Branching Filters

In radio stations using duplex operation - simul-
taneous transmission and reception - the trans-
mitter and receiver sections are as a general
rule connected to the same antenna. In such
radio stations, an antenna branching network

is inserted between the transmitter output, the
receiver input, and the antenna, The chief
function of the branching network is to prevent
the transmitter power output from being applied

to the receiver input.

Types
BF611 Antenna branching network for the fre-
quency band 146 - 174 MHz.

BF631 Antenna branching network for the fre-
quency band 68 - 88 MHz.

BF661 Antenna branching network for the fre-
quency band 420 - 470 MHz,

32,039-E1
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Antenna Switching Unit AS662

Antenna switching unit AS662 is a coaxial an-
tenna switching unit for use at frequencies up

to approx, 500 MHz, Its impedance is 50 ohms,

The antenna switching unit is mounted on a chas-
sis which can be fastened inside the radiotelephone

cabinet,

The antenna switching relay switches the antenna
between the receiver and transmitter antenna
terminals, The interconnections are performed
by means of three coaxial cables fitted to the unit.
Two of them, with BNC connectors, are connect-
ed to the transmitter RF output and receiver sig-
nal input, respectively; the third cable goes to
the antenna connector provided on the radiotele-

phone,

Mode of Operation

2 270n

=24V CONTINUOUS
1000 T Relay

|———o/o———-c1>

TRANSM. BUTTON

A resistor and capacitor in the antenna switching
unit provide a high value of operating voltage -
and hence also a brief operating time - for the
relay, in addition to ensuring a low value of

locking voltage.

This is accomplished by applying -24 volts con-

37.679-E1

tinuously to the capacitor when the relay is not

operated.

When the relay is operated, the 24-volt potential
across the capacitor discharges through the relay
coil to chassis, whereupon the relay voltage drops
to 12 volts, the continuous voltage being halved

owing to the voltage drop across the resistor.

Technical Specifications

Impedance
50 ohms,

Contact Current

Max. 0,75 amp. in range 60-500 MHz,
Insertion Loss
0.1 dB.

Attenuation between Closed and Open Contacts

Max, 35 dB at 470 MHz.

Operating Voltage

24 volts % 5%,

Operating Current

50 mA.

Operating Time

Max, 7 msec,

Drop-out Time

Max, 20 msec.

37.679-E1



Storno

Storno

Branching Filters BF611 and BF612

Branching networks BF611 and BF612 are used
with radio stations operating in duplex service
with the transmitter and receiver connected to
the same antenna inside the frequency range
146-174 MHz,

Branching network BF611 is used in the fixed
radio station CQF610, where it ig mounted in

the station cabinet,

The unit is housed in a screen box, the interior
of which is divided up into a number of mutually
screened compartments containing the various
filter circuits.

A number of holes on the top of the screen box

provide access for adjustment of the filter,

Two cables fitted with connectors are used for
connecting the filter to the transmitter signal
output and the receiver signal input whilst a
third cable is connected to the antenna connector

of the station cabinet.

Branching network BF612 is used in conjunction
with the mobile radiotelephone CQM610, BF612
consists of a type BF611 branching network
housed in a cabinet which may either be instal-
led separately or mounted to the cabinet of the

radiotelephone,

Branching network BF612 is - just like BF611 -
equipped with two cables with connectors for
connection to the transmitter output and re-

ceiver input of the radio station whilst the an-

37.647-E1

tenna terminal of the network is a connector

which is mounted on the cabinet,

Mode of Operation

The branching network is composed of two band-
stop filters the transmitter section of which has
four series-resonant traps and the receiver
section five series-resonant traps.

These traps are identical except for L4, C4 and
L5, C5, which are two identical series-resonant
traps of considerably higher Q than the other
circuits, to compensate for the insertion loss
introduced by the filter,

In order to accomplish sufficiently high surge
impedance in the individual series-resonant
traps and consequently sufficiently narrow stop-
bandwidth in the filter, all coils of the series-

resonant traps have taps,

The series-resonant traps connect to each other
through quarter-wave cables, except that com-

pensating circuits L10, C10, and L11, C11 are

inserted between series-resonant traps L1, C1,
and L2, C2 and between L.8, C8 and L.9, C9,

The quarter-wave cables going to series-resonant
traps L4, C4 and L5, C5 have an impedance of
only 25 ohms because of the lower impedance of
these traps. The 25-ohm impedance is accomp-
lished by connecting two lengths of 50-ohm cable

in parallel,
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In order to facilitate adjustment, short-circuit- Isolation, Receiver Section

ing holes are provided above traps L4, C4 and Min. 55 dB.

1.5, C5 through which the short-circuit points
Peak Isolation, Receiver Section

shown in the circuit diagram can be connected
to chassis. Approx. 90 dB.

Nominal Impedance

Technical Specifications

50 ohms,
Frequency Range Standing-wave Ratio
146-174 MHz, Less than 2,
Duplex Spacing (spacing between transmitting Maximum Power Input

frequency and receiving frequency). 25 watts

Greater than, or equal to, 4 MHz, Temperature Range

Insertion I.oss, Transmitter Section -30°C to +80°C.

For 4 MH 1 ing: . 1.2 dB. . . . . .
or z duplex spacing: approx Stable against shocks and vibrations in ordinary

For 10 MHz duplex spacing: approx, 0.6 dB. mobile service,

Insertion Loss, Receiver Section

Qverall Dimensions

For 4 MHz duplex spacing: approx. 1.3 dB, BF611: 274mm x 149mm x 53mm

For 10 MHz duplex spacing: approx., 0.8 dB. BF612: 307mm x 160mm x 72mm,

Pass Band

Weight
0.6 MHz. BF611: 2.2 kilos
Isolation, Transmitter Section BF612: 3. 8 kilos.
Min, 45 dB.

Peak Isolation, Transmitter Section

Approx, 75 dB.
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CHAPTER IIl. INSTALLATION
A. Installation of the Cabinet

General
The site for a fixed radio station should be chosen

on a basis of the following factors:

a) The distance between the station and the-anten-
na should be as short as possible so as to
limit the length of the antenna feed cable and

hence also the losses involved,

b) Maximum ambient temperature permitted for
the equipment is 50°C, and the temperature in
the station room should never exceed this
limit, Since all the heat generated in the equip-
ment must be drained away through the surface
of the cabinet, it is important to avoid covering

up the latter.

c) In order to 3ecure easy access to all circuits
in the event of service, sufficient room should
be left around the cabinet so that it can be

opened, thereby making the circuitry accessible,

Installation of the Cabinet

The Stornophone 600 fixed radio station is intended
for wall mounting, STORNO can supply the follow-

ing types of suspension:

Conventional suspension (code No. 37.091), For
use where special requirements are not made

concerning the mounting of the cabinet,

T -suspension (code No, 37,088), For use where
the equipment may be exposed to vibrations,
making particularly rugged mounting a necessity.
In order to remove the cabinet from the suspension
it is necessary to loosen a locking screw, using

an Unbrako key (L-shaped hexagonal key).

T -suspension (code No, 37,105). Identical with
the T-suspension described above except that the
locking screw is spring activated and can be

loosened without using tools,

Conventional Suspension, 37.091

This is a kit comprising the following parts:

32, 040-E1 3-1

One suspension plate
One locking screw

Five wood screws

Fig, 1 shows how to mount the cabinet, All di-

mensions are listed,
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Chapter lll. Installation
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All dimensions are in millimetres,

T-Suspension (code No. 37.088 or 37.105)

A T-suspension is a kit comprising the following
parts:

One suspension plate with locking pawl
Nine wood screws

Fig. 2 shows how to mount the cabinet, All di-
mensions are listed.

B. Installation of Cabling

The cabling required for operation of the Storno-
phone 600 fixed radio station comprises:

Power cable
Antenna cable
Control cable,

Power Cable

Bring the power cable from the mains or
accumulator through the hole in the bottom
of the cabinet and connect it to the power supply

unit of the equipment,

Antenna Cable

Plug the antenna cable, with a connector mounted
on it, into the station's antenna connector (UHF

connector, Type N),

Control Cable with Multiwire Connector

The control cable connecting the control equip-
ment to the radio station proper is a 26-con-

32.040-E1 3-2

CQF600

NWVAVAVAVAY..v..
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= L COAX CABLEh

2-WIRE CABLE NET ELL. AKK.
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CONTROL CABLE
(4x025ma + 22x 0,125 mm)
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Chapter IH. Installation

ductor cable, STORNO type 074.5014 (4 x 0, 25
mm? + 22 x 0,125 mm?). This cable should be
connected to the station via a multiwire con-
nector (41, 159) one part of which (the male plug)
is mounted on the radiotelephone cabinet, The
other part (the fermale plug) should be mounted

(13.025) inserted as shown and secure them,
using the screws supplied. Lastly, slide the
connector components into place and tighten
the gland nut.

on the control cable, Terminal Colour Terminal Colour
1 B green-white X brown -white
To mount the connector on the control cable, F green-grey BB brown-grey
first slide the gland nut and rubber gaskets in L red-yellow FF grey-white
R R black-yellow LL reen-red
over the cable and bring the latter through the oo &
v violet A green
bushing provided in the connector housing, Then z grey-red E green-brown
. - DD
strip the control cable and its conductors of grey K red
JJ orange and yellow P none
insulation as shown in the installation drawing NN none U brown
and solder the conductors to the solder tags of D yellow-white Y black and blue
i i . J yellow-green CcC red-brown
the connector in accordance with the terminal/ N yellow-brown HH blue -brown
colour code. T yellow-grey MM white
Thereafter pull the connector into position in
the connector housing with the code screen
GLAND NUT
28.066
M4 x18 ~ DUMMY PLUG
37.5029 \
36.124 —_— \\
CONNECTOR HOUSING @j\\
12 053 ‘ GASKET
32157-01
GASKETS
29 175-01
GLAND NUT
28066
CODE SHIELD
13025
CABLE 07‘35014
4 x025mm
; /—1.1 5082 4x0125mm
o, 4 BZ 22x95
32, 040-E1 3-3 32, 040-E1
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SERVICE

A. Maintenance

Preventive Service Inspections

When the radiostation has been properly instal-
led and checked for satisfactory operation it
should not thereafter be left to itself until break-
downs begin to occur. Every equipment should
be inspected at regular intervals and readjusted
if necessary. The frequency of such routine
inspections will depend on the conditions under
which the equipment is operated and on the total
number of operating hours, but twelve months

is the maximum time that should be permitted
to elapse from one preventive service inspection

to the next,

Thanks to the application of conservative design
principles, the radiostation may be expected to
have long life. Easy service and fault finding
were two other important design considerations,
All significant currents and voltages are speci-
fied in the circuit diagrams. On each circuit
diagram is printed a screen picture of the wiring
board, showing the diagram symbols of the indi-

vidual components.

Moreover, all modules have easily accessible
test points to permit rapid checking of the oper-
ational condition of the equipment, When a
module is to be serviced on the bench it is
usually a good plan to illuminate the board
strongly from behind, which will cause the

printed wiring to stand out clearly.

Test Points

Most modules have two kinds of test points -

DC test points, which are designated by num-

bers in circles @ ; and signal test points,

designated by numbers in squares, | 2 | .

Measurements at DC test points should be
made with a multimeter having an internal
resistance of at least 20k2/V, RF signal
measurements may be made with a multimeter
in conjunction with a STORNO Type 95,089 RF
probe. Audio-frequency signal measurements

require the use of a vacuum-tube voltmeter,
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Readings at Test Points

The list below specifies all test points in the
equipment and the respective readings. Read-

ings are intended only as a guide.

CaFr61, CaF612, CAF613, CQF614

POINT| UNIT INSTR. MEASUREMENT

RC611 | Probe A 10-30 mV @

RC611 | Probe A 30-80 mV 0@

RC611 [ Probe B 0,6-1,2 V

RC611 | Probe B 0.3-0.8 V
IC600 | Probe B 0.2-0.8V
1A601 | Probe A 0.3-2,0,v O

Bl =]

IA601 | AF-voltm, | 12,5kHz:0,4-0.5VIR
20 kHz :0,8-0.9V
25 kHz :0.9-1,1V
50 kHz :1,3-1,4V

SQ600 | AF-voltm,. | 1,1V B

AA601 | AF-voltm, | 0.2-1,0V A

AA608

EX611 | Probe B 0.5-1,4V
EX611 | Probe B 1,0-1.6V
EX611 | Probe C 3.0-5,.0V
EX611 | Probe C 2,0-6,5V
EX611 | Probe B 1,5-2,5V
PA611 | Probe D 15-20V O
PA612

PA611 | mA-instr, 10W: 150-300mA *
(6/10W) 6W: 50-150mA

PA611 | mA-instr, 10W: 500-800mA %
(6/10W) 6W: 300-400mA

PA612 | DC-voltm. | 0,08-0,25V %
(25W)

PA612 | DC-voltm, | 0.3-0,7V %
(25W)

© @ § © © BEEEEE BE

PA612 | DC-voltm, [ 0.5-0.6V %
(25W)
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CQF631, COF632, COF633, CAF634

POINT| UNIT | INSTR. MEASUREMENT
RC631 | Probe A 5-20 mV @
RC631 | Probe A 10-40 mve ¢
RC631 | Probe B 0.4-1.0 V
RC631 | Probe B 0.4-1.0V
1C600 | Probe B 0.2-0, 8V
1A601 | Probe A | 0.3-2,0,VD
IA601 | AF-voltm.| 12.5kHz:0,4-0.5VI
20 kHz :0,8-0.9V
25 kHz :0,9-1,1V
50 kHz :1,3-1,4V
SQ600 | AF-voltm.| 1.1V
AA601 | AF-voltm.| 0.5-1.0V &
AA608
@ EX630 | Probe B 0.5-0, 9V
EX630 | Probe B 1.4-1,8V
EX630 | Probe C 2,6-5,0V
EX630 | Probe B 0. 3-0. 8V
PA631 | Probe D 14-16V ©
PA632
(3) | PA631 | DC-voltm.| 10W: 0.2-0,45V x
(6/10W) 6W: 0,1-0, 3V
PA631 | DC-voltm. | 10W: 0.6-0, 85V %
(6/10W) 6W: 0, 3-0, 4V
D) PA632 | DC-voltm. | 0.08-0.3V %
(25W)
PA632 | DC-voltm. | 0,4-0,7V
(25W)
PA632 [ DC-voltm, | 0.5-0,6V *
(25W)

® Antenna signal - EMF for 10 yA

@ Without oscillatorsignal

0O Antenna signal - EMF for 40 yA

@ Antenna signal 1 4V EMF, 0,7 x AF max,

and 1000 Hz

O Measured across a 47 Q resistor

¥ Measured at nominal output power

A Frequency deviation 0.7 x AF max, and

1000 Hz.

Fault Finding

Probe A: Probe + 0-50 yA instrument (Ri=1k)
Probe B: Probe + 0-2, 5V instrument (20k2/V)
Probe C: Probe + 0-10V instrument (20k/V)
Probe D: Probe + 0-25V instrument (20k2/V)

Routine Inspections

A normal routine inspection should cover
checks of all test points in the equipment, and
the readings taken should thereafter be check-
ed against readings obtained in previous rou-
tine inspections. However, each routine in-
spection should also comprise the operations

specified below:

1) Inspect (visually) transistors, diodes etc.
Fasten any components that may have worked

loose.

2) Check the supply voltage (see specifications for
the power supply unit used).

3) Check cable connections and connectors, Also

check the current drain,

4) Measure the carrier power delivered by the
transmitter, Readjust the ADC-circuit if neces-

sary.

5) Measure the receiver sensitivity and readjust

the receiver input circuits if necessary,
6) Call the other stations and perform speech test,

7) Check the antenna mounting, especially for rust.

Replacement of Modules

In certain situations time can be saved by re-
placing a probably defective module with a new
module of the same type.

Even if it is known to be fully aligned, such a
newly inserted module may require a few minor

readjustments.

B. Fault-finding and Repairs

Fault-finding should be performed only by

skilled personnel who have the necessary

measuring instruments etc, at their disposal
and have previously studied the operating prin-
ciples of the radiostation.

Before starting work, find out whether the fault

source, in the installation cabling, or in the trans-

mitter/receiver equipment itself.

Keep in mind when making check measurements

and adjustments that the radiostation has a num-
ber of adjustments that should not be touched un-
less the necessary measuring instruments are

available, In any case it is important that the

is located in the accessories, in the outside power directions given in Sec. C (Adjustment Procedure)

37,683-E1
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be followed closely in each individual case if a

satisfactory result is to be obtained.

Resistance Measurement

Two precautionary measures are necessary when
making resistance measurements on transistor
circuits, Firstly, it is necessary to make sure
that the ohmmeter current does not exceed one
milliampere, which may very well be the case
with certain types of vacuumtube voltmeters,
Secondly, the ohmmeter voltage may cause the
transistors to become conductive, with incorrect
readings as the obvious result, Since most faults
are either short circuits or open circuits, accurate
measurements of resistance are not normally re-

quired.

Soldering on Semiconductors

Never forget, when soldering on semiconductors,
that the soldering operation should be performed
quickly and as a general rule it is not advisable
to solder closer to semiconductors than approx.
5 mm - germanium transistors, for instance,

will not stand temperatures above 85-90°C,

However, a transistor should not be replaced
until it has been determined with reasonable
certainty that it is defective. Even transistors
of the same type and make may show fairly wide
variations in their data, For this reason it is
usually necessary, in the case of replacements,
to check the transistor circuits and readjust

them if necessary,

Wiring Boards

The wiring boards used in the radiostation are
very rugged, but in unfortunate cases it is pos-
sible for the printed wiring to break or detach
itself from the board, This usually happens when
excessive heat is applied when soldering or when
a soldering operation lasts longer than it should.
Fine cracks in the wiring or in the wiring board
itself are mostly difficult to spot with the naked
eye, in which cases a magnifying glass will be

a good help, This type of fault can also be the
cause of trouble of an intermittent nature,

Such faults are easily corrected by soldering a
short end of wire across the broken place on the

board. The wiring boards also carry some fixed
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capacitances. Here, repairs must be made with
some caution in order to avoid changes in capa-

citance.

Replacement of Components

Replacement of resistors, capacitors and simi-
lar components on printed wiring boards require
the use of a small pencil-type soldering iron of

30- to 75-watt rating so as to permit rapid solder-
ing. The use of a tin sucker to drain away melted
solder is also advisable, Do not attempt to pull

any component off the wiring board until the sol-
der flows smoothly as there is otherwise a risk

of pulling some of the printed wiring off the board,
As a general rule the soldering iron should not be
applied to the board for a longer time than strictly
necessary, Care should be taken, when soldering
a new component to the wiring board, that no short
circuits are caused by excess solder. Do not use
more solder than strictly necessary. Large blobs
of solder can reduce the spacing between the printed
wires, which can produce undesirable effects in RF

circuits even if no actual short circuit exists,

Fault-finding in Power Supply Unit PS602

General

The compact construction and large number of
components of power supply PS602 may make
fault-finding in this unit difficult.

However, these fault-finding instructions enable
the repairman to perform the measurements which

are necessary in order to locate faults in the unit,

Measuring Equipment

The measuring instruments listed below are re-

quired for checking the power supply unit:

An adjustable autotransformer, 170-270V, 2A,
An adjustable power supply, 0-30V, with adjust-
able current limiting, such as the Radiometer
type SE 11 a,

An oscillograph such as the Telequipment type

S 32 A,

An AC voltmeter, 0-250V,

A DC voltmeter, 0-30V,

An ammeter, 0-5A DC,
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Procedure

It is necessary to divide the power supply unit

into a number of circuits and to test these sepa-
rately since the correct functioning of each indi-
vidual circuit depends on whether the other cir-

cuits of the power supply unit are functioning

satisfactorily,
D R16 ov 1
R17 R31
@A
o 3 ;
+ T -
C10 |C24 V2
APPROX 30V R32
POWER R33
SUPPLY
-4V 6

Conditions of Measurement

No mains power must be applied to the power
supply unit.

Take out fuse S2,

Remove the load from the power supply unit (un-
solder the cabling from its output terminals).
Remove straps marked NOTE 1 and NOTE 2 in
the circuit diagram of the PS602 (D400, 813).,
Connect a laboratory-type power supply having
current limiting at approx. 60 mA to terminal 6
(minus) and terminal 1 (plus). Adjust its output
voltage for approx. 30V,

Requirements

After the capacitors have become fully charged:
J1 = approx. 40 mA.
V2 = approx. 24 V.,

It should be possible to adjust V2, by means of
potentiometer R32, from approx. 20V to 26V.

With V2 set for 24V, check the DC voltages of the
series regulator., Correct readings appear from
the diagram above,

Checkigng the Turn-on Circuit

The turn-on circuit consists of transistors Q6,
Q7, Q8, and Q9, and their associated components
(see circuit diagram D400, 813).
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Conditions of Measurement

Unsolder from terminals E and F on the wiring
board the two yellow leads coming from control-
led rectifiers E4 and E3,

Connect resistors R3 and R2, in parallel, to ter-
minal D (see sketch),

Connect an oscillograph across the two paralleled
resistors,

Apply 220V mains voltage to the input of the power
supply unit,

g

™a a a a la

TURN-ON PULSES
12V

axifms

e 1+

T
2

10ms

10ms

POINTS 1,2, AND 3 REPRESENTS PASSAGE
OF 50Hz MAINS VOLTAGE THROUGH ZERO

a= TURN-ON DELAY

Variation of Turn-on Time

Conditions of measurement are the same as for
checking the turn-on circuit (see preceding

section), with one addition:

Unsolder from the wiring board the black-lead
coming from terminal 1 on the tag strip.

Connect an external adjustable power supply to
the PS602 so that its plus potential goes to ter-
minal 9 and its minus potential goes to that ’
terminal on the wiring board from which you
removed the black lead.

Checks

With the external power supply set to deliver 0,
4, and 7V, respectively, the oscillograph read-

ings shown below should be obtained.

a

OV FROM EXTERNAL POWER SUPPLY
12V

a® 18ms
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4V FROM EXTERNAL POWER SUPPLY
12v
a™ 5ms
b'—u—> ADJUSTABLE
10 AUTOTRANSFORMER
o ms
220V~
i
o—|

|
J

7V FROM EXTERNAL POWER SUPPLY
12v

a®™ 10ms

10ms

a= TURN-ON DELAY

Some Possible Faults

If E7 or E8 is open, every second pulse train

will be missing.

If both E7 and E8 are open, transistor Q9 will
pass current and so short-circuit transistor Q8.
This will disable the oscillator, and no turn-on

pulses will appear.

A short-circuit in Q7 will cause the oscillator
to operate at a low frequency, Turn-on delay

a’x10 ms,

If E11 is open, the oscillator will operate at a

high value of turn-on delay a & "0 ms,

Resistance Measurements on Unijunction Transistor

Q8 (2N2646)

m

B
BOTTOM VIEW

Bl-BZ: approx. 2.8 k ohms and 4 k ohms

Bl-E: approx. 24 k ohms and 3 k ohms
B,-E: approx. 25k ohms and 14 k ohms

Measured with multimeter

Two values are listed for each measurement, for
both polarities of the multimeter,

Measurement of Ripple on the Power Supply Section

of the Turn-on Circuit

At 220V mains voltage applied to the PS602:
Ripple across capacitor C3: 1Vp-p’ f =100 Hz.
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Conditions of Measurement

Ut = 'TURN ON" VOLTAGE

Apply 175V AC to the input terminals of the power
supply unit,

Remove fuse S2,

Connect the load directly across electrolytic capaci-

tors C1 and C2 as shown in the circuit diagram.

Likewise as shown in the diagram, connect an ex-
ternal adjustable power supply to the turn-on
electrodes of E3 and E4.

For Ut = 0, the output voltage U2 should be 0,
For Ut = 6, the output voltage U2 should be approx.

34V for 12 = 2A.

U2 ripple should not exceed approx. 300 mVp-p

(100 Hz).
If one of the controlled rectifiers is open, U2 will
be approx. 20V for I2 = 2A, and U2 ripple will be

approx, 1200 mVp_p (50 Hz).

NOTE: U2 must not exceed 50V,

Overall Check of Power Supply Unit

Resolder all leads that were unsoldered during
the preceding check measurements and make the

power supply unit ready for normal operation.
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Measurement of Curve-forms

Conditions of Measurement:

Conditions of Measurement:

U__. =220V, 50 Hz.
mains
Iload = 3.8 A
Measuring instrument: Telequipment
S32A.,
TEST POINTS
MALEPUNKTER 1om sec
e
o v\/\/\\/ lv
PP
)
i
D-K —|+———H————— v,
J i
T
D-L J 305
S D | SR | S | M |
(i
D-M /1 q /L 1‘"»9
I
L T
__)_—‘_.___F—___._'___L _____ —_—T]
0ol
p-p
P-E PP
UL
! i '
P-F 6V 4y
p-p pvl | I
e A AT
14Vpp
= 10 m sec—>

C. Adjustment Procedure

U__. =220V, 50 Hz.
mains
Iload =0A.
Measuring instrument; Telequipment
S32A.
TEST POINTS
MALEPUNKTER
om
D-J
-k
D—LJ
oou WU MH B
D-N 1_“ 3Vpp
T
e LWL -
¥
P-F ~lJJ H'_u i"p-p
____F"_E ________ -
PR _Qqﬂwﬂ_
General

The directions given in this section are intended
as an aid in aligning a STORNOPHONE 600 and
consequently must not be considered the only
correct adjustment procedure, However, de-
partures from the directions given here should
be made only in cases where the technician can
foresee with certainty that modified alignment
methods will neither degrade the specifications
stipulated nor complicate subsequent alignment

procedures,

Only such skilled radio technicians as have al-

ready acquainted themselves with the operation

37,.683-E1

of the STORNOPHONE 600 should perform

adjustments and repairs,

Each individual radiotelephone is checked and
tested before being dispatched from STORNO,
In the absence of any special agreement, the

Testing Department has:

1) Inserted oscillator units with quartz crys-

tals for the channels ordered.

2) Aligned the complete radiotelephone so that
the accuracy of the transmitting and receiv-

ing frequencies is better than 1 x 10'6.
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3) Adjusted the receiver audio output and the
speech limiter clipping level according to
specifications,

4) Adjusted and tested the radiostation in con-

junction with control equipment (if provided).

Types of Radiostations

This adjustment procedure applies to the follow-

ing radiostations:

TYPE |BAND (MHz) | CHANN. SEPARATION
CQF611| 146-174 50 kHz
CQF612| 146-174 25 kHz
CQF613| 146-174 20 kHz
CQF614| 146-174 12,5 kHz
CQF631| 68-88 50 kHz
CQF632| 68-88 25 kHz
CQF633| 68-88 20 kHz
CQF634| 68-88 12.5 kHz

Measuring Equipment

While adjustments are being performed, the
radiostation should be connected to a control
desk and a power source delivering a voltage
as specified in the specifications for the power

supply unit used.
The following instruments are required:

A signal generator, for 146-174 MHz (CQF610)
or 68-88 MHz (CQF630).

A crystal-controlled signal generator for 455 kc/s.
(e. g. STORNO-sweepgenerator type 1.20),
An audio voltmeter,
A distortion meter,

A standard receiver with calibrated discrimi-

nator,

A wattmeter, 0-10 watts/0-25 watts,

A dummy load.

A tone generator,

An RF probe (STORNO Type 95. 089).

A multimeter, 20 k ohms per volt,

A microammeter, 50-0-50 yA, Ri = 1000 ohms,
A milliammeter, 0-500 milliamps.

An ammeter, 0-1 amp.

With these instruments available, the STORNO-
PHONE 600 can always be restored to operating

condition.,

CAUTION: The greatest care should be shown
when measuring currents, voltages etc, in the
circuits of the STORNOPHONE 600 as even brief
short circuits, such as may be caused by the
test prods of a measuring instrument, may in
certain cases cause permanent damage to a

transistor.

RECEIVER ALIGNMENT

Before starting alignment of the receiver, first
check the internal supply voltage, -24 volts, If
necessary, adjust it for the correct value, using
a potentiometer located in the power supply unit,

In PS602: potentiometer R32
In PS603: potentiometer R16
In PS604: potentiometer R14
In PS605: potentiometer R19
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Also check that the straps in receiver converter
RC611 or RC631, intermediate-frequency ampli-
fier IA601 and squelch and audio amplifier SQ601
or SQ602 are in accordance with the channel
separation in use (see circuit diagrams of the

respective units).
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Alignment of Low IF Channel and Discriminator, IC60x and IA601

RF INPUT
HF IND

CHASSIS

Apply a 455 kHz signal (approx. 0.1mV) to the
input of BP60x without cutting off the connection
between IC60x and BP60x,

Connect RF probe and multimeter at testpoint
9.

Adjust coils L1, L2, and L3 in IA601 for maxi-

mum meter reading, approx., 20 yA.,

Apply a 455 kHz signal (approx. 1mV) to the in-
put of IA601 without cutting off the connection
between BP60x and IA601.

Connect 50-0-50 microammeter to tap marked

"Discriminator Zero',

AF OUT
¢ LF UD

& CHASSIS
N 24V
i3

SCR. ZERO
DISKR. NUL

Adjust coil L4 (discriminator secondary) for zero

reading on 50-0-50 microammeter,

Adjust transformer coil T1 (discriminator prima-
ry) for best symmetry at 455 kHz +15 kHz.

Since these two circuits interact, the discriminator

zero must be constantly checked and readjusted.

Reading for £15 kHz at 1 mV input signal: 37, 5yA
+ Z“A.

Linearity at £15 kHz : 2,5 yA per kHz,

Low-IF block filter BP60x is aligned and artificial-
ly aged at the factory, making subsequent realign-

ment unnecessary.

Alignment of Signal Frequency Amplifier and High IF Channel, RC6x1 and X06xx

fig, 2

RF INPUT
HF IND

fig, 3

Calculation of the crystal frequency (fx) for a
given signal frequency (fsig):

oy = ISig+ 10,7 Qo

CQF630:

37,683-E1 4-8

524V

OSC. INPUT
¢ C IND

%
IF OUTPUT
MF UD

CQF610:

146 - 160 Mc/s: fx = Eﬁgl_‘” MHz

156 - 174 Mc/s: fx = 15 - 10. 7 nipg
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Connect RF probe and multimeter at testpoint
31.

Adjust coil LL1 in the used oscillator unit XO6xx

for maximum meter reading.

Adjust coils L9 and L10 in RC6x1 for maximum

meter reading (see list of test point reading).

Connect RF probe with multimeter at test point
4 1.

Adjust coils L11 and L.12 in RC6x1 for maximum

meter reading (see list of test point reading).

Connect the signal generator to the antenna in-

put and set it to the signal frequency.

Connect RF probe and multimeter at test point
1].

Adjust trimmer capacitor C2 and C3 and coil

L4 for maximum meter reading,

Adjust coil L5 in RC6x1 for minimum meter

reading,

Adjust coil L6 in RCx1 for maximum meter

reading,

Adjust coil L7 in RCx1 for minimum meter
reading,

NOTE: In RC611 there is only a small difference
between maximum and minimum readings.

Connect RF probe and multimeter at test point
8 | in IA601,

All stations except CQF614 and CQF634

Readjust coils 1.4, L5, L6, L7, and LL8 in RC6x1
and coil L1 in IC60x for maximum meter reading,
The level should be so low that limiting does not

occur (approx. 1-4 ,V),

CQRF614 and CQF634

Readjust coils L4, L5, L6, L7, and LL8 in RC6x1
for maximum meter reading, The level should be

so low that limiting does not occur (below 200 uA).

Adjustment of Oscillator, X06xx

The oscillator unit is adjusted before leaving the
factory. However, if a frequency counter is avail-
able, the oscillator can be adjusted by means of a

trimmer capacitor C4 in the unit, with the frequen-

in RC6x1

via a capacitor. The oscillator must be adjusted

to frequency with an accuracy better than 1x 10-6.

cy counter connected at test point | 3

Checking the Oscillator in IC60x

1C601, 1C602, IC603

RF ouT

HF UD * RF INPUT

HF IND

fig, 4

To adjust the oscillator frequency, connect a

frequency counter at test point| 7 | and, using

trimmer capacitor C11, adjust the oscillator
to exact frequency (10. 245 MHz or 11,155 MHz),

37,683-E1 4-9

IC605 (In CQF614 and CQF634 only)

= RF INPUT
 HFIND

RF OUTPUT
HF UD

=
=24V

To adjust the oscillator frequency, connect a

frequency counter at test point | 7 [ and, using

trimmer capacitor C9, adjust the oscillator to
exact frequency (10, 245 MHz or 11, 155 MHz),
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Filter Matching, Sensitivity, and Audio Level Adjustment, IC60x, IA601and SQ60x

RELAY SQ.
RELA sQ.

AF OUTPUT_[ 2 f7]
LF UD ‘{-::

cHASSIS —O
fig, 5

Connect the signal generator to the antenna input
of RX6x1 and set it to the signal frequency., Set
the frequency swing to 70% of the maximum per-

missible limit:

+1,75 kHz for 12.5 kHz channel separation
+2,8 kHz for 20 kHz channel separation

+ 3.5 kHz for 25 kHz channel separation
+10,5 kHz for 50 kHz channel separation

The modulating frequency should be 1000 Hz,
The RF level should be 100 - 1000 4V,

In CQF614 and CQF634 only

Connect RF probe and multimeter at test point
8 | in IA601.

Adjust Coil LL8 in RC6x1 and coils 1.1, L2, L3,
L4, and L5 in IC605 for maximum meter read-

ing, The level should be so low that limiting

does not occur (below 200 yA),

Connect the distortion meter and the audio volt-
in TA601.

meter at test point |10

Check distortion, k < 5%.

Switch to the receiving channel using the highest

frequency.

Set the signal generator to the signal frequency se-

lected, still keeping the frequency swing at 70% of

sa

the maximum permissible limit and the modulating
frequency at 1000 Hz,
Adjust the signal generator output for 100-10004V.

Adjust, by means of potentiometer R15 in SQ60x,
the output level for 3 dBm, corresponding to 1.1V

across a 600-ohm load.

Connect the audio voltmeter and the distortion

in SQ60x (at output ter-

meter at test point |14

minals).

Calibrate the distortion meter so that the sum of
signal, noise, and distortion corresponds to 100%

when the filter is not inserted.
Insert filter to remove the modulating frequency.

Reduce the output of the signal generator until the
distortion meter reading increases to 25%, corre-
sponding to a 12 dB ratio between signal + noise

+ distortion and noise + distortion (12 dB SINAD).

Distortion: less than 3. 5%.

Carefully adjust the input filter in RC611 or RC631
for best possible signal-to-noise ratio. It should
be possible to obtain a 12-dB signal-to-noise ratio

for an electromotive force of 0.8 yV,

Note: The 600-ohm load is located in the control

box, where it serves as level control,

Squelch Sensitivity

Keep the signal generator connected to the an-
tenna input of RCx1 and keep it set at the signal
frequency. Set the frequency swing to 70% of the
maximum permissible limit, The modulating

frequency should be 1000 Hz,

Check that the squelch control is working; that
is, it must be capable of cutting in the receiver
output and turning it off again in the absence of

an incoming RF signal.

The squelch control is located in the control
desk or the control panel of the control equip-

ment,

37.683-E1

Set the squelch control to the threshold value
(without RF signal applied). Again apply an RF
signal and increase it until the squelch circuit

opens the signal path through the receiver,

Minimum signal-to-noise ratio in the speech chan-

nel: 4 dB, typical.

"Tighten up' the squelch control and increase the
RF signal level until the squelch circuit opens the
signal path.

Maximum signal-to-noise ratio in the speech chan.
nel: 21 dB, typical.
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TRANSMITTER ALIGNMENT

Check that the straps in units EX6xx, PA6xx,
and AA601/608 are in accordance with the chan-
nel separation in use and the frequency band in

use (see circuit diagrams).

Transfer the signal lead connecting exciter EX6xx

to power amplifier PA6xx to the 47-ohm load
reaistor in the power amplifier unit, testpoint

36

The transmitter must operate under carrier-on

conditions during the subsequent adjustments.,

which loads the exciter during adjustments.

This is accomplished by depressing the transmit
button on the control desk or by connecting ter-
minals V and K-L in the multi-wire connector to-

gether,

Set the ADC control potentiometer at mid-scale:

In PA611: potentiometer R5

In PA612: potentiometer R10
In PA614: potentiometer R9
In PA631: potentiometer R9
In PA632: potentiometer RS,

Alignment of Exciter EX6xx

Alignment of the exciter should be performed
without modulating signal from AA601/AA608.

EX611 (in CQF611, CQF612, CAF613, and CQF614)

PAB11a

EX611

fig. 6

Check that the exciter is strapped for the fre-

quency band in use,

Connect RF probe and multimeter at test point
30

Adjust L1, L2, and L6 for maximum meter

reading, approx, 0,5V,

Insert straps marked G and A.

37.683-E3
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Adjust coil L.3 for maximum meter reading, ap-

prox. 0.5V,
Insert straps marked G and B instead.

Adjust coil L4 for minimum reading, approx.
0. 05V,

Insert straps marked G and C instead.

37.683-E3



Stomo

Storno

Chapter IV. Service

Adjust coil L5 for minimum meter reading, ap-
prox, 0,05V,

Repeat alignment of coils L3, L4, and L5 (this
is necessary because of interaction between the

circuits) until minima and maxima are obtained.

Remove straps.

NOTE: This completes the alignment of the
modulator, Henceforth the modulator
must not be adjusted for minimum

distortion,

Connect RF probe and multimeter at test point
32 .

Adjust coil L7 for maximum meter reading, ap-

prox, 1.0V,

Connect RF probe and multimeter at test point
33| .

Adjust coils L8 and L9 for maximum meter

reading. Repeat the adjustment of these coils

several times, Reading: approx. 4.0V,

Connect RF probe and multimeter at test point
34 .

Adjust coils LL10 and L11 for maximum meter

reading, approx. 4,0V,

Connect RF probe and multimeter at test point
35] .

Adjust coils LL12 and LL13 as well as trimmer
capacitor C37 for maximum meter reading, ap-

prox, 2,0V,

Connect RF probe and multimeter at test point
36 | in PA611 or PA612 (across 47-ohm load

resistor).

Adjust coils L.14 and L.16 as well as trimmer
capacitors C42 and C48 for maximum meter

reading, approx, 15V,

EX631and EX632 (in COF631and CQF632, COF633, COF634, respectively)

CHASSIS (HEAT SINK) OV
CHASSIS (WIRING BOARD)

rr ineur (D

PA631a

q

RF QUTPUT

EX631

fig, 7

Connect RF probe and multimeter at test point
30| .

Adjust coils 1.1, L.2, and L9 for maximum

meter reading, approx., 0,5V,
Insert straps marked G and A.

Adjust coil L3 for maximum meter reading, ap-
prox, 0,5V,

37.683-E2 4-12
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Insert straps marked G and B instead,

Adjust coil L4 for minimum meter reading, ap-
prox, 0,05V,

Insert straps marked G and C instead.

Adjust coil L5 for minimum meter reading, ap-
prox. 0,05V,

37.683-E2
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Repeat alignment of coils L3, L4, and L5
(this is necessary because of interaction be-
tween the circuits) until minima and maxima

are obtained.
Remove straps.

Again adjust coils L1, L2, and L9 for maxi

mum meter reading, approx, 0,5V,

Connect RF probe and multimeter at test point
30| .

Insert straps marked G and D,

Adjust coil L6 for maximum meter reading, ap-

prox. 0,5V,
Insert straps marked G and E,

Adjust coil L7 for minimum meter reading, ap-
prox. 0,05V,

Insert straps marked G and F,

Adjust coil L8 for minimum meter reading, ap-
prox. 0,05V,

Repeat alignment of coils L6, L7, and L8 (this
is necessary because of interaction between
the circuits) until minima and maxima are ob-

tained.

Remove straps.

NOTE: This completes the alignment of the
modulator, Henceforth the modulator
must not be adjusted for minimum dis-
tortion,

Connect RF probe and multimeter at test point
32| .

Adjust coil .10 for maximum meter reading, ap-
prox, 1,6V,

Connect RF probe and multimeter at test point
331 .

Alternately adjust coils .11 and L12 for maxi-

mum meter reading, approx, 3.0V,

Connect RF probe and multimeter at test point
35| .

Alternately adjust coils .13 and L.14 for maxi-

mum meter reading, approx, 0,4V,

Connect RF probe and multimeter at test point
36| in PA631 cr PA632 (across the 47-ohm

load resistor).

Adjust coils LL15, L.16, and L17 and trimmer
capacitor C43 for maximum meter reading,

approx. 17V,

Release the transmit button (or remove strap

between terminals V and K-L).

Adjustment of Power Amplifier Stage, PAG0O

First, the signal lead from the exciter should
be transferred from the load resistor to the in-
put of PA600,

Connect a wattmeter and a dummy load across

the output of power amplifier PA600,

PAG11 (10 Watts Power Amplifier Stage in CQF611, CQF612, CQF613, and CQF614)

See Fig, 6,
Set all trimmer capacitors of the power ampli-

fier to half of their capacity.

Remove strap designated @ and replace it

with a 500-mA meter,

Remove strap designated and replace it
with a 1-amp. meter,

Back off the ADC potentiometer, R5, (anti-
clockwise).

Depress the transmit button (or strap terminals
V and K-L together),

Carefully advance the ADC potentiometer,

37.683-E2

adjusting trimmer capacitors C1, C2, C9, C10,
C17, and C18 for maximum power output.

When maximum power output has been obtained
with the ADC potentiometer at maximum and
the entire stage completely adjusted, reduce
the power output to 10 watts, using the ADC

potentiometer,

Readjust trimmer capacitors C17 and C18 for

maximum power output.

Again adjust the ADC potentiometer for 10 watts

power output.
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At full power output, the current at test point

37) , as measured with the milliammeter,

should not exceed 250mA, and the current at
test point , as measured with the 1-amp,

meter, should not exceed 700 mA.

CAUTION: Sometimes, in the low end of the

frequency band, the transmitter may

deliver more than 15 watts of power
output, Since the resulting current
drain will cause permanent damage
to the power supply unit, care should
be taken that the maximum currents
stated above are not exceeded while

aligning the transmitter.

PA631 (10 Watts Power Amplifier Stage in CQF631, CQF632, CQF633, and CAF634)

Back off the ADC potentiometer, R9 (anti-clock-

wise),

Depress the transmit button (or strap terminals
V and K-L together),

Carefully advance the ADC potentiometer, adjust-
ing coil L1 and trimmer capacitors C5, C6, C16,

and C18 for maximum power output.

When maximum power output has been obtained
with the ADC potentiometer at maximum and
the entire stage is completely adjusted, reduce
the power output to 10 watts, using the ADC

potentiometer,

Readjust coil L.1 and trimmer capacitors C16

and C18 for maximum power output.

Again adjust the ADC potentiometer for 10 watts

power output.

Every adjustment of the ADC potentiometer
should be followed by readjustment of coil L1

and trimmer capacitors C16 and C18,

Remove strap designated and insert instead
a milliammeter (0-500 mA).
Remove strap designated and insert instead

an ammeter (0-1,5A),

At maximum (10W) power output the current in
test points should not exceed 300 mA. The
current in test points should not exceed
800 mA.

Remove the meters and insert the straps.

Adjusting the Power Amplifier for 6 Watts Power OQutput, PA6x1

See Fig. 7.
Adjust the unit for maximum obtainable power

output as described above,

Using the ADC potentiometer, reduce the power

output to 7-8 watts.

In PA611; Readjust trimmer capacitors C17

and C18 for maximum power output.

In PA631: Readjust coil L1 and trimmer capa-
citors C16 and C18 for maximum
power output.

Adjust the ADC potentiometer for 5 watts power

output.

Again readjust as described for maximum power

output.

Lastly, using the ADC potentiometer, adjust the

power output level for 6 watts,

Currents and voltages at the test points should

be as follows:

PAG11: @
PA631: @

less than 180 mA.
less than 500 mA.

less than 180mA, corresponding
t0 0,27 V,

less than 500 mA, corresponding
to 0.5 V.,

PA612 (25 Watts Power Amplifier Stage in CQF611, CQF612, CQF613, and CAF614)

Transfer the signal lead from the exciter from
load resistor R1 to the input of the PA612,

Connect a wattmeter and a dummy load to the

output of antenna filter unit FN612,

Connect a voltmeter (0-0,5V) to test points @ ,

across test resistor R2 (1 ohm),

37.683-IL3
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Connect a voltmeter (0-1, 0V) to test points ,
across test resistor R3 (1 ohm).

Connect a voltmeter (0-1, 0V) to test points ,
across test resistor R4 (0, 3 ohm),

Turn ADC potentiometer R10 all the way down
(clockwise).,
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PAB12

2>
RF INPUT e
FROM EX611 Q S\\‘f

36| Ty

fig. 8

Set trimmer capacitors C2 and C3 at approx,

one-fourth of full capacitance,

Set trimmer capacitors C8, C10, C17, C19, C24,

and C25 at maximum capacitance,

NOTE: During the subsequent adjustments, the
currents flowing through the various
stages of the unit must not exceed these

values:

1st driver stage (Ql): 0.25A, correspond-

ing to 0,25V at @

2nd driver stage (Q2): 0.7A, correspond-

ing to 0,7V at

Output stage (Q3 and Q4): 1.75A, corre-
sponding to 0, 58V

at

Turn on the transmitter,

Check if the output stage draws current (test
point ). If it does not, carefully advance

the ADC potentiometer (anti-clockwise).

Adjust trimmer capacitors C2 and C3 for maxi-
mum reading at test point @ .

Adjust trimmer capacitors C8 and C10 for maxi-
mum reading at test point R

Adjust trimmer capacitors C17 and C19 for

maximum reading at test point .

Adjust trimmer capacitors C24 and C25 for

maximum power output.

37,683-E1 4-15
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With these adjustments completed, the current
through each stage should be approx. two to
three times higher than the current through

the preceding stage.

Slowly increase, by means of the ADC potentio-
meter, the input signal from the exciter until

the ratio of the currents changes appreciably.

Thereafter again adjust the PA612 for maximum
power output, this time working from the output
back towards the input (C25, C24, C19, C17,
cio, C8, C3, C2). It is usually necessary to
repeat the entire alignment procedure a few
times, Make sure that the above-mentioned
ratio of the currents through the various stages

is restored.

Again increase the input voltage until the ratio
of the currents changes, Thereafter again align
the unit, working from its output back to its in-

put.

When a power output level of 10 watts has been
obtained, it will usually be sufficient to adjust
trimmer capacitors C25, C24, C19, and C17,

When 25 watts of power output has been obtained,
all trimmer capacitors should be adjusted for

best efficiency and maximum power output.

If more than 25 watts of power output is obtained:
Reduce the output to 25 watts by means of ADC
potentiometer R10 and thereafter adjust trim-

mer capacitors C25 and C24 for best efficiency.

37.683-E1
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PA614 (25 Watts Power Amplifier Stage in

PAG614
RF INPUT " &£
FROM EX611 ; 6l
CHASSIS 0V g\é :
ADC —O ' : @
PRy o
, E O%
fig., 9 :)
O«
-24v

Transfer the signal lead from the exciter from
load resistor Rl to the input of the PA614,

Connect a wattmeter and a dummy load to the

output of antenna filter FN612,

Remove strap designated and replace it

with a 500-rﬁA instrument,

Remove strap designated and replace it
with a 1-amp. instrument.

Connect a voltmeter (0-1V) to testpoints s
across test resistor R7 (0.33Q).

Turn ADC-potentiometer R9 all the way down

(counter-clockwise).

Set trimmer capacitors C1, C2,C3,C4,C6, and
C8 at half of their capacity (their tuning slugs
turned half-way in, whereas the tuning slugs of
C5 and C7 should be fully turned out.

NOTE: During the subsequent adjustments, the
currents flowing through the various
stages of the unit must not exceed these

values:

1st driver stage (Ql): 0.15A at test points

2nd driver stage (Q2): 0.6A at test points

Output stage (Q3): 1.85A corresponding

to 0,61V at .

37,683-E2

CQF611, COF612, COF613, and CAF614)

{ RF OUTPUT
TO FN612

Turn on the transmitter,

Carefully open up the ADC-potentiometer to al-
low the current at test points to increase
approx, 100-200 mA,

Adjust trimmer capacitors C5, C6, and C7 for
maximum power output. Repeat the alignment

procedure,

When a power output of 10 watts has been ob-
tained trimmer capacitor C8 should be included
in the alignment procedure, Continue by turns
to advance the ADC-potentiometer and adjust
capacitors C5, C6, C7, and C8 until a power

output of 25 watts is obtained.

Adjust all trimmer capacitors (Cl1, C2,C3, C4,
C5,C6,C7, and C8) for maximum power output.
If more than 25 watts power output is obtained
during this alignment, reduce the output to

25 watts by means of the ADC-potentiometer
and continue the alignment. Repeat the align-

ment a couple of times.

NOTE: During the alignment of PA614 the tuning
slug of trimmer capacitor C1 should
never be turned more than half way out

to avoid incorrect loading of the exciter.

When 25 watts of power output has been obtained
the driver and output stages should be adjusted
for best efficiency and maximum power output.
Durir ~ the adjustment the output should be kept
at v 25 watts by means of the ADC-potentio-

T .eY
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Adjust capacitors C3 and C4 for maximum cur-
rent consumption in 1lst driver stage, measured
at test points . Repeat the alignment a coup-

le of times,

Adjust capacitors C5 and C6 for minimum current

consumption in 2nd driver stage, measured at

test points . Repeat the alignment a couple
of times,

Adjust capacitors C7 and C8 for minimum current

consumption in the output stage, measured at test

point . Repeat the alignment a couple of
times.

PA632 (25 Watts Power Amplifier Stage in CQF631, CAF632, CQF633, and COF 634)

PA632

RF INPUT ;o
FROM EX630 .

fig. 10
Transfer the signal load from the exciter from
load resistor R1 to the input of the PA632,

Connect a wattmeter and a dummy load to the

output of antenna filter unit FN632,
Connect a voltmeter 0-1V to test points @

Connect a voltmeter 0-1V to test points

Connect a voltmeter 0-1V to test points @

Turn ADC potentiometer R8 all the way down

(anti-clockwise),

Set trimmer capacitors C8, C14, C16, C18, and

C21 at maximum capacitance,

Note: During the subsequent adjustments, the
currents flowing through the various
stages of the unit must not exceed these

values:

1st driver stage (Q1): 0. 2A, corresponding
to 0.3V at
2nd driver stage (Q2): 0.7A, corresponding

to 0.7V at

(Q3): 1.8A, corresponding

to 0.6V at

Output stage

Turn on the transmitter,

Check if the output stage draws current (test

point ).

RF OUTPUT
TO FN632

If it does not, carefully advance the ADC potentio-

meter (clockwise),

Adjust trimmer capacitors C8, C14, C16, C18,
and C21 for maximum power output into the
dummy load. It is usually necessary to repeat the

entire alignment procedure a few times,

When all the stages draw current (test points
@ s , and ) and the wattmeter indi-
cates a power output from the unit, increase the
input power until a state of saturation occurs
(that is when the power output ceases to increase
concurrently with the clockwise opening -of the

ADC potentiometer),

When the state of saturation occurs, adjust
trimmer capacitors C21, C18, C16, Cl4, and
C8 besides coil L1 for maximum power output.

Repeat the alignment procedure a few times,

Continue by turns to advance the ADC potentio-
meter and align the circuits until a power output
of 25 watts is obtained, without exceeding the
maximum permissible currents through the

various stages,

If more than 25 watts power output is obtained:
Reduce the output to 25 watts by means of ADC
potentiometer R8, and thereafter adjust trimmer

capacitors C18 and C21 for best efficiency.

Antenna Filter FN6x1 or FN6x2

The antenna filter is adjusted before leaving the

factory and subsequent adjustment is unnecessary.

37.683-E2
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Crystal Oscillator X0631

Crystal oscillators are as a general rule adjusted In this case the transmitter should be aligned

before leaving the factory, for which reason fre- first, because the frequency is most easily
quency adjustment is necessary only when a new measured at the transmitter output.

crystal has been inserted. The frequency accuracy should be better than
A frequency counter is required for making the 1x 10'6.

exact adjustment.

Modulation Adjustment, AA601 or AAGO8

O— -24V

! OE [—2%] S "ig:AFOUTPUT
¢RZB R29

AF INPUT

fig, 11

Make sure that the unit is strapped for phase AA608 (in CQF614 and CQF634 only)

modulation (see cirguit diagram), Vary the frequency between 300 and 2500 Hz while
Set potentiometer R28 at mid-scale, adjusting for maximum frequency swing ( AFmax,

Connect standard receiver and distortion meter = +2.5 kHz).

to the transmitter output through attenuating Adjust, by means of potentiometer R29 in AA608,

networks, the frequency swing so that it will not exceed the

Connect audio voltmeter and tone generator to maximum value (AF max,) anywhere inside the

the modulation input of AAG01/AA608, frequency range 300-2500 Hz. This should be

checked at both negative and positive modulation

peaks.
Adjust the input signal from the tone generator
for modulation level, 110 mV + 20 dB, corre- Using potentiometer R27, adjust the modulation
sponding to 1.1 V, sensitivity so that a 110 mV input voltage at

1000 Hz from the tone generator produces a

AA601 (in all stations except CQF614 and CQF634) frequency swing that is 70% of the maximum

Vary the frequency between 300 and 3000 Hz while permissible swing,

Repeat the adjustment of potentiometers R29 and
R27.

adjusting for maximum frequency swing.

CQM611 and CQM631: AF max, = 15 kHz
CQM612 and CQM632;: AF max., = 5 kHz
CQM613 and CQM633;: AF max, +4 KkHz,

Adjust, at the 110 mV (1000 Hz) input voltage,

the symmetry of the limiter for minimum dis-

tortion, using potentiometer R28.

Adjust, by means of potentiometer R29 in AA601,

the frequency swing so that it will not exceed the Recheck the modulation sensitivity and readjust

maximum value (AF max,) anywhere inside the it if 1t has changed,

Read the distortion meter, Distortion should be

frequency range 300 - 3000 Hz, This should be
less than 8%.

checked at both negative and positive modulation
peaks. NOTICE! Distortion should be measured with

de-emphasis.
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Adjustment of Antenna Branching Filter BF611
-
D) 9 @ @ 5
© © © .
= @
fig, 12

Switch the radiostation to a channel in the centre

of its channel coverage range.

Detune all series traps of the filter by means of
trimmer capacitors C1, C2, C3, C4, C5, C6, CT,
C8, and C9, Take care not to screw the tubular

trimmer capacitors too far down.

Set trimmer capacitors C10 and C11 at minimum

capacitance,

Adjustment of the Transmitter Section for

Isolation of the Receiving Frequency

Connect a signal generator, set to the receiving

frequency (modulation 1000 Hz), to J1,
Connect a 50-ohm load to J2.

Connect the receiver to J3.

Strap short-circuit point K2 to chassis,

Adjust the transmitter section of the branching
filter by successively tuning the series traps (C1,
C2, C3, and C4) for minimum signal at the re-

ceiver input.

Adjustment of the Receiver Section for

Isolation of the Transmitting Frequency

Connect a wattmeter to J1,

Connect a tapped 50-ohm load to J2. Connect the

tap to an RF millivoltmeter,

Connect the transmitter to J3.

Strap short-circuit point K1 to chassis,
Turn on the transmitter,

Adjust the receiver section of the branching filter

by successively tuning the series traps (C5, CB6,

37.683-E2

C7, C8, and C9) for minimum signal reading on

the RF millivoltmeter,

Adjustment of the Transmitter Section for Minimum

Attenuation of the Transmitting Frequency

Connect the transmitter to J1,
Connect a 50-ohm load to J2.
Connect a wattmeter to J3,
Turn on the transmitter,

Adjust trimmer capacitor C10 for maximum watt-

meter reading, choosing the larger of the two peaks.

Adjust the transmitter output stage for maximum
wattmeter reading, taking care that the transmit-

ter does not ""'squegg' (parametric oscillations).

Adjustment of the Receiver Section for Mini-

mum Attenuation of the Receiving Frequency

Connect the transmitter to J1,
Connect the receiver to J2,

Connect a tapped 50-ohm load to J3, Connect the
tap to a signal generator set to the receiving fre-

quency (modulation: 1000 Hz),

Adjust trimmer capacitor C11 for maximum signal
input to the receiver, choosing the larger of the two

signal peaks.

Adjust the receiver input stage for maximum sen-

sitivity.,
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Adjustment of Antenna Branching Filter BF631
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fig, 13

Switch the radiostation to a channel in the centre of

its channel coverage range.

Detune all the series traps of the filter by means of

trimmer capacitors Cl1, C2, C3, C4, C5, C6, CT1,
C8, and C9, Take care not to screw the tubular

trimmer capacitors too far down.

Adjustment of the Transmitter Section for

Isolation of the Receiving Frequency

Connect a signal generator, set to the receiving

frequency (modulation 1000 Hz), to J1.
Connect the receiver to J2.
Connect a 50-ohm load to J3.

Adjust the transmitter section of the branching
filter by successively tuning the series traps
(C1, C2, C3, and C4) for minimum signal at the

receiver input,

Adjustment of the Receiver Section for

Isolation of the Transmitting Frequency

Connect the transmitter to J1.

Connect a tapped 50-ohm load to J2. Connect the
tap to an RF millivoltmeter,

]
Connect a wattmeter to J3,
Turn on the transmitter,

Adjust the receiver section of the branching

filter by successively tuning the series straps

37.683-E2
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(C5, C6, C7, C8, and C9) for minimum signal

reading on the RF millivoltmeter,

for isolation of the receiving frequency.

Adjustment of the Output Stages of the Trans-

mitter for Maximum Power Output

Connect the transmitter to J1,
Connect the receiver to J2,
Connect a wattmeter to J3.
Turn on the transmitter,

Adjust the transmitter output stage (PA600) for
maximum wattmeter reading, take care that
the transmitter does not '"squegg' (parametric

oscillations),

Adjustment of the Input Stages of the

Receiver for maximum sensitivity

Connect the transmitter to J1,
Connect the receiver to J2,

Connect a tapped 50-ohm load to J3, Connect the
tap to a signal generator set to the receiving fre-

quency (modulation 1000 Hz).

Adjust the receiver input stage (RC600) for maxi-

mum sensitivity,

37.683-E2
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GRAPHICAL SYMBOLS USED IN STORNO CIRCUIT DIAGRAMS
Resistors (R) Diodes (E) @ P-charnel dual gate

JFET

Resistor Diode

Resistor with fixed tap DRAIN

Bridge rectifier GATE 1 N-channel JFET
. ) GATE 2 tetrode
Variable resistor SOURCE
Resistor with movable Series-connected stabi-
tap lizer diodes within one
case

IR

Varistor (voltage- P-channel JFET

Light-sensitive diode

&

VOR dependent resistor) (Photosensitive diode) tetrode
—— Temperature-dependent ) o Insulated Gate Field Effect Transistors
NTC resistor with negative Light-emitting diode (|GFET or MUS)
temperature coefficient

i Light-sensitive resistor Zener diode (uni- DRAIN

- (Photosensitive resistor) directional) GATE @suasm.
Zener diode (bidirec- SOURCE & N-channel IGFET
tional) (MOS)

Capacitors (C)

Capacitor Tunnel diode

Variable capacitor Varactor diode

(capacitance diode)

\ P-channel IGFET

Trimmer capacitor (MOS)

Controlled rectifier,
PNPN (N-thyristor)

®e @

AR RS R EE NS

R T [P S

core L P-channel dual gate

Feedthrough capacitor Controlled rectifier 7
NPNP (P-thyristor)
DRAIN  ~
Electrolytic capacitor GATE ﬁ
GATE
SOURCE
. N-channel dual gate
Transistors (Q) IGFET (MOS)
@ Transistor, PNP ﬁ:
J/
RF coil, air core S
@ Transistor, NPN ﬁ‘
Coupled RF coils, air

IGFET (MOS)
4
AR RF coil with core @ gdirght-sensitive transis- D,
o

4| RF coil with adjustable /@ Unipolar transistor |ntegrated Circuits (lC)
| core with N-type base

Several integrated circuits contained within

one case are designated by one common num-

~ Unipolar transistor ber followed by an identifying letter (a, b, ¢
AF choke /@ with P-type base etc.). Thus, circuits ICla, IClb and ICle

are contained within one case.

Transformers (T)

Junction Field Effect Transistors (JFET) Gates
3“ { Transformer with adjust-
vy able RF cores DRAIN :]D— AND gate
@ N-channel JFET
GATE
E SOURCE
Transformer with iron
E core OR gate
_@ P-channel JFET
| :DD— NAND gate
3:' g Transformer with screen
1 connected to chassis DRAIN
-+ GATE2  N-channel dual gate
GATE (SUBSTR) JFET NOR gate
SOURCE
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GRAPHICAL SYMBOLS USED IN STORNO CIRCUIT DIAGRAMS

Gates, continued

Flip-flops

Abbreviations used: S

1
JR— s Q f—
e
K [+

R
— 1
T4

PR
—J Q
—Jcp
—K dF—

ouTPUT

[~]

Exclusive OR gate

NOR gate with expander
input (high)

NAND gate with expander
input (low)

Wired OR (com-
bined OR outputs)
(presentation at
top is used in de-
tailed diagrams;
presentation below
is used in func-
tional diagrams)

= Set
R = Reset
CP = Clock Pulse
PR = Preset
CL = Clear

N\

? J-K Flip-flops

N
R Q—

—cp

—s ad—

L R-S Flip-flops

—CP D Flip-flop

Inverters

—{>o-

Inverter

Operational Amplifiers

-

Operational amplifiers

Coil for slow-release
relay

=
za

Coil for slow-acting
relay

Contacts

Contacts are always shown in their non-oper-
ated positions unless otherwise specified

Make contacts

o—
4
= Break contacts
O—X Change-over contacts
v Change-over contacts,
A centre off
€_ fl Make contacts, delayed
operation
<

Make contacts, delayed
release

Relays (RE)

va
77

i Fj’ i

Single-coil relay

Dual-coil relay

Relay with make
contacts and
change-over con-
tacts

Relay with direction of
winding indicated. Dot
indicates two coils
wound in the same di-
rection

Polarized relay

.

[ A V—— Mechanically coupled
! make contacts
AN
Switches and Keys (0)

On/off switch

Locking keys or switch-
es; push on, push off

Non-locking self-releas-
ing keys or switches

Locking mutually re-
leasing keys or switch-
es (in row of push-but-
tons etc, )

Self-releasing switch
(overcurrent switch
etc.)

Rotary switch

60.085-E1
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GRAPHICAL SYMBOLS USED IN STORNO CIRCUIT DIAGRAMS

Lamps (V)

Connectors (J and P)

tation

Screened wire

Coaxial cable

——
—L—

. —< Female connector
_®_ Indicator lamp (socket). Lower sym-
—< bol discontinued
—@ Neon lamp
— Male connector (plug).
Lower symbol dis-
_S continued
Fuses and Cut-outs (S)
N
—— Fuse P11 Schematic symbols for
T , multi-wire connectors,
_o/o_ Circuit-breaker (Upper symbol will
gradually supersede
L lower symbol)
K Multi-wire connectors
Tag Strips (KL P1 N are always designated
g S p ( ) ""J" when permanently
rF=n Y /l\ mounted on a cabinet
1O\ or unit ete., ""P" when
20! fitted to cables
130 I Tag strip - dashed <
:40 | frame may be whol-
:50 I ly or partly omitted — < —
:GO ‘ —=< ——
170 —< ——
180 | —<C ———
LQOJI —— Detail symbols for multi-
- ——< [R— wire connectors. (Upper
symbol will gradually
. J1 P1 supersede lower sym-
Batteries (BT) | bol)
Where both connectors
—< & ;
are fitted to cables,
+ _Mll'—— - Battery —_ < <7 male connector is de-
—_ )< & signated "P'" and fe-
— <« & — male connector "J'"
. L e
Fe :
edlthrough Filters (F) . —
I
== . J1 P1
+_‘_ Feedthrough filter 7
|
Ferrite Beads (FB) O Coaxial plug
—a— Ferrite bead
Crystals (X) o< Coaxial socket
L
? Crystal
%-
. Coaxial plug for float-
Cables and Wires (W) ing screen
Usual conductor
—_— Three conductors ﬁ
s . Coaxial socket for
—_— Eight conductors floating screen
Shift from multiple-line
—«1 _  to single-line presen-

: ; Coaxial plug with

mating socket

R

Loudspeakers (LS)

I:[] Loudspeaker

Telephones (TEL)

|j Telephone

g
4

Single headphone
(earphone)

Double headphone
(headset)

Microphones (M)

a

Meters etc.

@
®

Inkwriter, recording
instrument

Indicating instrument

Balancing instrument

Test Points

(O)—
T —

DC test point

AC test point

Replaceable Connections

é"‘b Cross-field connection
(jumper)
m Strap
Selectors (VG)
Schematic symbol for
\. VG. A rotary selector with
designation of number
25 of contact points
—o° VG.B
—o R Detail symbol for rotary
=3 N selector
—9
:’7
O
Co-ordinate selector
O
VG.C

60.085-E1
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Storno Storno
TGROUP SHIFT |
| 5 BLUE/VELLOW
| 6 BLUE
i & o1 VIOLET
i b RED/GREY
o
| 8l BLUE
| v :gs
Lcm
: ! = s PS600
NOTE 1 o . ov
=
—_—— < LuE 25 ANT SHIFT
.?7 8 30 -24v T
- ] 4 Oe - 24V RX
20y X N @ 8LUE/RED 5
2
6
AF OUTPUT 10& 72 -24v CONTINUOUS
KEY
4
SQ.ADJSTM. O= 80 START Lamp
SQ.SIGNAL &
DISCR. MEASUR. O
CHANNEL 1+9
2+10 O
. 70 RX —] ASB62
—-—3m 0 0 ANT.
4+12
3 o
NOTE 1 6 Oy )
7.8 WHITE 100
8
15 2 270 55'
U
iiguz ; 1Cer YELLOW/BLUE
SIGNAL
wpuT | << T0 as
RX600
BLACK 5k v RX
BLACK S\ oy 1x
~24V TX , & BLUE L BLACK _5pp coMMoN
MODULATION [ a0~ RED MM START LAMP
INPUT b, O L YELLOW 5y ey
o
68 %ov -24V CONTINUOUS
o, VIOLET OP -24v RX
CHANNEL 149 O BROWN/WHITE BLUE OR  -24V TX
24100 RED/WHITE
GREY or o
3+ & RED/GREEN GREY/GREEN ot b} AF FROM RX
10
4+120- GREEN/WHITE N RED/BLACK OU  SQ. ADJUSTMENT
s 3 BLUE/WHITE BROWN OS  SQ. SIGNAL
12 .
s O GREY/WHITE ﬁ ORANGE ONN DISCR. MEASUREMENT
NOTE 1 , B BLACK/WHITE
s & WHITE N N BROWN /GREEN o8 a
18
GROLP A O GRE?" —OF b}MOD‘ ToTx
GROUP B & RED/GREY ———O2Z GROUP SHIFT
ST << — 10 as BR°‘/”N/‘”“”E OD CHANNEL 1+ 3
RED/WHITE
—01 2410
TX600 RED /GREEN
GREEN/WHITE Oon ol
/ —OT —— 4+12
BLUE/WHITE ox 5
GREV/V;HITE Oss 6
BLACK/WHITE OFF .
oL 8

NOTE 1. IN EQUIPMENT FOR MAX. 2 RF CHANNELS

THE GROUP SHIFT PANEL AND THE TERMINALS
9-16 IN RC600 AND TX600 ARE OMITTED.

| UDSTYR FOR MAKSIMALT 2 HF ~KANALER
ER GRUPPESKIFT ENHEDEN OG TERMINALER-
NE 9-16 | RX600 OG TX600 UDELADT.

CABLE FORM
KABLINGSDIAGRAM

T

Ao
Eo

;: Ko
Po

To

(]

° Do

o

o

o Uo
o

o

o

o

Xo
BBo Yo
CCo

FFO Ho
LLo MMo

o~
o O o

o O o
N~ —

©0 00000 OO

CQF610, CQF630, CQF661 SIMPLEX




Storno Storno

GROUP SHIFT ]

1 5! BLUE/VELLOW

1 v s: BLUE
| A VIOLET
| 4y RED/GREY
i o
8) BLUE
i
= 10}
| o ; s PS600
i NoTE 1. B g 1o ov
2
B 1 o
g BLUE 35 _zev Tx
=1 3
3 O ~24V(WHEN TRANSMITTER
~24V RX o o BLUE/RED 5 IS OFF )
’ o)
aFoutpur {203 b0 -24v conTinuous
b, O 70 kev
sa.ADJSTM. O 80 sTART LAMP
SQ. SIGNAL
60
DISCR. MEASUR. O
CHANNEL 1+9
2+10 O
0 70 RX — BF600
— 31O~
—— 4+120
— 5 ‘28 10 X ——O
NOTE 1 6 =
- ; BC —O> ToANT
- =
GROUP A 16C
GROUP B o
SIGNAL
wpuT - <<€ T0 BF
RX600
BLACK 5k ov RX
BLACK o1 oy 1x
-24V TX . & BLUE L BLACK ~pp comMoN
MODULATION {u<}3 RED MM START LAMP
INPUT v, L vewow oy ey
(o]
8 YELLOW/BLUE
e L YELLOWSBLUE o5y  -24v cONTINUOUS
o, / VIOLET OP  -24V (WHEN TRANSMITTER
CHANNEL 148 & BROWN/WHITE BLUE OR  -24v Tx \S OFF)
8
e 24100 RED/WHITE J
GREY oa a
o aen O RED /GREEN GREY/GREEN Oe b} AF FROM RX
10 N
4+120; GREEN/WHITE N RED/BLACK OU  SQ. ADJUSTMENT
. a BLUE/ WHITE BROWN OS  $Q. SIGNAL
- 12 N .
GREY/WHITE N
NOTE 1 6 O oLACKIWHITE N ORANGE ONN DISCR MEASUREMENT
- o
s & WHITE N N BROWN /GREEN o8 a
15
GROUP A R GR57N oF b } MOD. TO TX
GROUP B 8 RED/GREY OZ GROUP SHIFT
SIGNAL
outeur  —E<<Ct— 1o BF BRO‘/”N/WH'TE OD CHANNEL 1+ 9
TXGOO RED /WHlTE oy} 2410
RED /GREEN oN Sen
GREEN/WHITE
BLUE/WHITE 0T —— 4rn
! o x 5
YIW
GRE //HITE o8B 6
BLACK/WHITE OFF — — 1
WHITE ou o

NOTE 1. IN EQUIPMENT FOR MAX 2 RF CHANNELS
o~ -

THE GROUP SHIFT PANEL AND THE TERMINALS o O o
9-16 IN RC600 AND TX600 ARE OMITTED.

| UDSTYR FOR MAKSIMALT 2 HF -KANALER
ER GRUPPESKIFT ENHEDEN OG TERMINALER-
NE 9-16 | RX600 OG TX600 UDELADT.

rE X

IAA

>
o
0 00000O0OO

KK

CABLE FORM

KABLINGSDIAGRAM C®F610, CQF630, CQF661 DUPLEX

D400.748




Storno

.

am—-O1 -24V TX
0=

=

oy

—“aOb

o

=

o

——=m~—O7 CHANNEL 1

[

} MOD. TX

2 a
5
6
-0 8 CHANNEL 2

RF OUTPUT

(2 CHANNELS)

NOTE 1. FT661 IS USED IN TRANSMIT-
TERS TX661 AND TX665 FOR
THE 420-470MHz BAND.

CABLE FORM
KABLINGSDIAGRAM

TX6

4
- nCa]
I
|
|
|
|
|
|
aoc o} FN60O |
o PA600 or I
m‘j\)“' FT661 = [
RF
0 ¥ o0 $>ONoTE 1 06 I
|
C)-ORF ouTRUT QADC VOLTAGE ’
| o-24v EX600 osc I
BLUE OAF INPUT sienaL O |
— |
CREEN AF OUTPUT |
b
BROWN /GREEN Ou} AF INPUT AASEO‘I l
o |
N | -2y AAG608 |
]
|
Reo/WHITE ~013 -24V 10 08 |
8 CHANNEL 2
BROWN/WHITE ©7 CHANNEL 1 XS602 “n@I }
9
]
_________________________________________ ._I
D400.757/4]
a2 = < o
< raa 3 ~ o 0 0
= o é § =
s 5 gll11]1]88 .
> ¥ HE P> > s
i EILIIL1E |
aiiriasiizesiis (12 CHANNELS) =&
AR A —— — —————————————————— |
|
|
woco ] FN600 |
o-{ PA600 or |
-O-24v ~ ~ FT661 |
0 BF 00 £3-ONoTE 1 OO |
|
{-ORF OUTPUT OADC VOLTAGE :
_—gjav EX600 e i
sLue O AF INPUT O a0 |
|
GREEN [—O AF ouTPUT |
-Ob
BROWN/GREEN o q} AF INPUT A%§01 !
o AAG608 |
-0 -24V |
|
WHITE O3 CHANNEL 8 1
BLACK/WHITE | 5, 7 1000 |
GREY/WHITE
O 6
BLE/WHITE | o, s XS601 "“@T :
GREENMWHITE] 4 . 4412 9 I
RED/GREEN | ~y . 3.4 |
RED/WHITE 8 2410 |
aaw;a/wnrrs | 07— 149 |
L_{BLUEIYELLOW ] 43 Grour A !
VIOLET O2 GROUP B |
J

FT661 BENYTTES | SENDER
TXE61 OG TX665 FOR FRE-
KVENSBANDET 420-470 MHz .

D400.753/4]

10, TX630, TX661, TX665

Storno
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_____________________ J
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|
L

- BP6012 D400.860/2

BAND-PASS FILTER BP608, BP609,
BANDPASFILTER BP6010, BP6012
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Storno Storno

CHAPTER VI. MECHANICAL PARTS LISTS

When ordering mechanical parts from Storno please state the
code numbers and descriptions given in the parts lists.




29

26

22

26 23 26

RADIO CABINET
FUNKGERATESCHRANK

10

30

31

CA602




ITEM CODE DESCRIPTION
1 12,076 Cabinet, Rear part
Kabinet bagstykke
2 12,099 Cabinet, Front part
Kabinet forstykke
3 37.066 Hinge
Hangsel
4 32,200-01 Gasket
Gummipakning
5 20,033-050.30 | Allen Screw M5x30
Skrue
6 51,171 Motif
Firmaskilt
7 41,5148 Connector, Type BNC
Konnektor, BNC
8 41,5153 Connector, Type N
Konnektor, N
9 19,093 TX Coaxial Cable Assembly
TX-kabel
10 19,092 RX Coaxial Cable Assembly
RX-kabel
11 19,075 Earthing Strap
Galvanisk ledningsforbindelse
12 18.485 Cableform
Kabling
13 13,031 Code Screen, Female
Metalskerm
14 41,5081 34 Way Connector, Male
Multikonnektor, han
15 20,412-022,10 Screw BZ2, 2x9.5
Skrue
16 32.160 Gasket
Pakning
17 20,412-022.10 Screw BZ2, 2x9.5
Skrue
18 41,5082 34 Way Connector, Female
‘ Multikonnektor, hun
19 13,025 Code Screen, Male
Kodeskarm
20 12,053 Connector Housing
Hus
21 20,033-040,18 | Allen Screw M4x18
Skrue M4x18
22 41,5115 Connector, Type N
Antennekonnektor (han) komplet
23 32,157-01 Sealing Ring (Control Cable)
Gummiskive
24 32,158 Sealing Ring (Battery Cable)
. Gummiskive
25 29,174 Fibre Washer
Skive
26 29,175-01 Washer
Metalskive
27 37.5029 Blanking Piece
Plasticprop
28 28,066 Threaded Nipple
Gevindstykke

RADIO CABINET

CA602

l

M405, 002-2




ITEM CODE DESCRIPTION
29 29,193 Blanking Screw
Blindskrue
30 29,214 Screen Nut
Skermmgtrik
31 31. 350 Bush for Item 30
Stag for skarmmgtrik
32 33.239 Bracket
Vinkelstykke
33 29,180 Nut
Mgtrik
34 32,201 Cable Retainer
Kabelholder
35 24,50-048,027 | Washer
Skive
36 41,163 34 Way Connector, Male
Multikonnektor, komplet han
37 41,159 34 Way Connector, Female

Multikonnektor, komplet hun
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