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TECHNICAL SPECIFICATIONS

A. General
Frequency Range
146-174 MHz,
Channel Spacing and Frequency Swing
TYPE CQF611 CQFB12 CQF613 CQF614
Min. channel spacing 50 kHez 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 chms 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; -259C to +50°C.
Function range: -30°C to +60°C,

Dimensionsg
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 gimplex 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 kiloa,
12/24V power supply for 10W station,

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

type PS605: 0.5 kilos,
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Technical Specifications

B. Transmitter

RF Ouiput

10 watts or 25 watts.

By performing a restrapping operation the modu-
lation response can be altered to 6dB/octave from
300 to 1000 Hz and flat in the range 1000-3000Hz
for CQF611, CQRF612, and CQRF613, and from 1000
io 2500 Hz for CQFE614,

Crystal Frequency Calculation

signal frequency
12

Crystal frequency =

ADC Circuit Modulation Diastortion

Automatic drive control circuit which protects

Max, 7% at 70% of maximum permigsible frequen-

the transmitter againgt damage due to short cy swing and 1000 Hz (measured without 750 usec

circuits or absence of antenna loading. network in the standard receiver used for making

the measurement),
Spuricus and Harmonic Radiation

Lesg than 2 x 10-7 watts,

Moedulation Limiting

The modulation signal can be increased from

Adjacent-channel Interference -17 dBm to +3 dBm without exceeding the permis-

Attenuated to meet government specifications, sible frequency swing.

AF Input Impedance
600 ohms,

FM Hum and Noise

CQF611: Min, 45 dB

CQF&12: Min, 40 dB

CQRF613: Min, 40 dB

CQF614: Min, 38 dB

{measured without 750 ysec network in the standard

Modulation Sensitivity

Nominal 110mV for 70% of maximum permissible

frequency swing at 1000 Hz.

Modulation Response
CQRF611, CQF612, CQIE13:

receiver used for making the measurement),

6 dB/octave pre- Current Consumption

emphagis charac- At 10 watts: 1.04,
teristic from 300 to At 25 watts: 2. 9A.
3000Hz, +0.5dB/2, 0dB Dimensions

relative to 1000 Hz,
CQ¥614:

characteristic from 300

to 2500Hz, +0, 5dB/

-2.0dB relative to

1000 Hz.

6dB/octave preemphasis

275mm x 180mm x 38mm.

Weight
1. 8 kilos,

C. Receiver

Maximum input gignal for 12 dB SINAD:

TYPE CQF611 |[CQF612 JCQF613 |CQRFG614

uV e m,f, 0.6 0.5 0.5 0.5

Input gignal for obtaining 20 dB signal-to-noise

Squelch Sensitivity
CQF611, CQF612, CQF613: 0,4uV e.m, f,
CQF614: 0,3V e.m,f,

Intermedisdte Frequency

ratio:

1st intermediate frequency: 10, 7 MHz,
TYPE CQF611| CQFE12| CQFE13 | CQF614 2nd intermediate frequency: 455 kHz,
uVe.m,f, 0.8 0.7 0.7 0.8
32,037-E1 -2 - 32,037-E1
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Technical Specifications

Crystal Frequency Calculation

CQF611, CQF612, CQRF613, CQRF614 CQF612
with oscillator X0611 with oscillator XQ662
Band, MHz 146-160 156-174 146-160 156-174
Crystal freq., fs + 10,7 fs - 10,7 fe+ 10.7 fg - 10,7
MHz 3 3 12 12
fs = signal frequency,
Modulation Acceptance Bandwidth
EQUIFMENT CQF611 CQF612 CQF613 CQF614
Max, frequency swing | 15 kHz +5 kHz +4 kHz =2,5 kHz
Min, 6dB bandwidth =16 kH=z =8 kHz =6 kHz =3, 8 kHz

Adjacent Channel Selectivity

CQF611, CQFE12: 85dB (EIA measguring

method).
CQF613; 75dB (FTZ measuring
method)
CQF614: +10, 2kHz (GPO measuring
method)

Spuricus Resgponse Attenuation
CQr611, CQF612, CQF613; Min, 85 dB,
CQF614: Min, 75 dBE.

Intermodulation Attenuation

CQF611, CQF612, CQF§13: 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).

AYF Load Impedance

Nominal 600 chms,

AF Power Output
2 mW,

32.037-E1 -3 -

AT Distortion
CQ¥F611, CQF612, CQF613; 3%,
CQF614: 4%,

AF Resgponse
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.

CQF611; 45 dB.

CQF612, CQF613, CQF614: 40 dR,

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

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

is a transmitter /receiver combination, It em-
ploye a type of modular construction that has
enabled STORNO 1o 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 asg 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

GPO standard and the American EIA standard

for land-mobile radic 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-
1y 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
necegsary 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-FE1
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Chapter I. Gereral Description

Standard Versions

This manual covers the following types of equip-

AF QUTPUT

SIGNAL * RXE10 [

|
ment: E -zi.v ASE82
. —_ !Isirnplexl
. - r 1d L
CQF611: 146-174 MHz, 50 kHz channel spacing E&fﬂﬂ:ﬁ# L ereoo I oS50 wr
CQF612: 146-174 MHz, 25 kHz channel spacing 'L_____hl . | leren
CQF613: 146-174 MHz, 20 kHz channel spacing \ -2y {duplex)
CQF614: 146-174 MHz, 12.5 kHz channel spacing. | ixesio I
MOD. INPUT —————— L
These equipments are composed of the following
units:
TYPE OF STATION CQF611 CQF612 CQRF613 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 4 P5605, 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 gtations

(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 radic 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 screwe 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 ig ribbed in
order to drain away heat from the equipment,

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

32,.038-E1 1-2

Supply
voltage
Type plate €
Antenna
connector

Multi-wire
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
algo houses a group switching relay in equipment

employing between 8 and 12 channels,

The rear section containg 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 buili on printed wiring boards and belied
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

SS0mm

Storno

CABINET CAGB02 (FRONT VIEW)

-]

and the large componenis of the power supply

are mounted on a metal chassis which is bolted

to the cabinet,

All RF connectors in the radic station are type

— 365 mm

BNC connectors except for the antenna con-

nector which is a type N connector,

32, 038-E1

Front

Rear

01

Group Switching
Relay

{if provided) ———

POWER SUPPLY
PS600

RECEIVER
RXE&00

TRANSMITTER
TX600

“VING UNIT AS600

L (SIMPLEX)
| DUPLEX FILTER
:
L

——— A —————
1 1

1

1

1

1

_____ J

BF600 (DUPLEX)

SPACE FOR
CP800

ANTENNA SWITCH-1

e __ 1
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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 numher 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 cutput (10W or 25W)
Type of operation (S = simplex, D = duplex),
The maximum number of channels that can he

provided in the station (2 or 12),

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

signation for the different types of equipment.

32,038-F1
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For example, equipments CQF611, CQF612,
CQRF613, 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

gtation 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



A. Transmitters

A5602
{Xs601}

AABOL
or fell.
AABDS

EXB11

PAB12

{PABYL}
PABIY

FNB12

CHAPTER Il. THEORETICAL CIRCUIT ANALYSIS

FNEN

TXB11, TX614

General

The transmitter model TXB10 is the designation
of a group of transmitters comprising types
TX611, TX614, TX615, and TX618 for use in

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,

the frequency band 146-174 MHz with different Rt imranrg v g
channel apacings and with either 10 or 25 watts l 2= E e ! l
of RF power output. ‘ @ ﬂ(\ [ j‘@@ @ g8 @
! / 13
The transmitters are phase modulated on the ‘ ¥’ 2 @ @ @ @ g@

fundamental frequency. The maximum number

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

channelg,

The transmitter ia housed in a clogsed 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-
necta, via feedthrough filters, to the respective

circuita inside the screen box,

32.039-E2

Tt B ¥ | I1 |1 IR 1 | 1)

Pemmm @
ST T @ @ | TERMINAL BDARDO

| IREFLACES DUWMY M
A | TEMID WiTH mMAK 12 CranwELE]

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



Chapter I1. 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 OQutput 10w 10w 25 W 25 W
SUB-.UNITS
AF Amplifier AABOL AAGDSB AAGDL AAGDS
Crystal Oscillator(s) XO0631/X0665 X0831 X0631/X06865 X0631
Crystal Oscillator Panel X5601/XS602 X5601/XS8602 X5601/X5602 XS601/X8602
Exciter EX611 EX611 EX611 EX611
RF Power Amplifier PAS11 PAB11 PABl4/PAGL2 PABl4/PAB12
Antenna Filter FNEL1 FNG11 FN812 FNG12
Sub-units
AF AMPLIFIER EXCITER RF OUTPLT AMPL. ANT FILTER
AF INPUT ~ f1 x| rF outPUT
- PM —— ADC /=
l> IL N D |> D 12 l>> D> D '

CRYSTAL OSCILLATOR PANEL

| ADC ]

Ule

CRYSTAL QSCILLATOR

AF Amplifiers AA601 and AAGD8

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

it.

AABDL is used in transmitters with 20, 25, and
50 kHz channel spacing, AAS08 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-cscillator panel, The transmitter
is provided with an oscillator unit for each fre-

quency channel,

32.039-E2
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The two types of crystal oscillators are used as
specified below:

In {ransmitters with 50 kHz channel spacing: X0631

In trangmitters with 25 kHz channel spacing; X0631
or X0665 depending on government specifications

In tranamitters with 20 kHz spacing: X0O631

In transmitters with 12,5 kHz channel gpacing:
X08631,

Crystal Oscillator Panels X35601 and XS602

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

Oscillator panel X$602 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 osgcillator signal is amplified
and phase modulated and thereafter undergoes
twelve times frequency multiplication and power

amplification.

RF Power Amplifiers PA611 and PAG14/PAG12

The RF power amplifier steps up the output of the
cxciter to the desired power output level - 10 watts
for PAG11 and 25 watts for PAE12,

The RF power amplifier also incorporates an ADC

circuit {automatic drive control circuit},

32,039-E2

Antenna Filters FN611 and FNG612

The antenna filter serves the purpose of attenuating

spurious and harmonic emisgsions.,

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

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

their specifications,

32,039-122
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Audio Amplifiers AA601 and AAGO8

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

Qutput amplifier,

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

Besides, the AA601 attenuates frequencies above
3000 Hz and the AAG608 frequencies above 2500
Hz, thus preventing adjacent-channel interferen-

ce,

Mode of Operation

Differentiating Network

Each audio amplifier has 6§00-ohm balanced

transformer input followed by a potenticmeter,
R27, for sensitivity adjustment, The following
differentiating network {pre-emphasis network)

QUTPUT AMPL FILTER ? AMPL

INTEGR.NETW LIMITER 1. AMPL

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

1st Amplifier and Limiter

The 1st amplifier consists of two transistor
stages in a conventional emitier circuit, The
use of un-bypassed emitier resistors resulis 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 veoltage of transistor Q3 becomes
positive with respect to the emitter voltage, Q3
will attempt to draw more current, and the
emitter/base voltage of transistor Q4 will conse-
quently decrease, causing the latter transistor
to draw less current, A further increase in in-

put voltage will cause Q3 to draw so much cur-

DIFF.NETW

s < A <D R

V - <<] % e 4F INPUT

37.568-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 @4 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 transgistor
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-
quencieg such as harmonics generated by the

clipper and amplifier stage.

Qutput Amplifier

The output amplifier consgists of a gingle transistor

stage with an un-bypassed emitter resistor, The
collector registor 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,

37.568-E1

Clipping Level {1000 Hz)

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

Minimum Input Voltage for Clipping (1000 Hz)

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

Maximum OQutput Voltage (1000 Hz)

Maximum output voltage across 10 k ohm load
resistor, at full clipping and with potentiometer
R29 turned full on (with gtrape designated NOTE
3 and NOTE 4 ingerted): In AAGQL: 3. 5V peak.
In AAG08; 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 voliage of 20dB
above clipping level, The input voltage is reduced
to 110 mV, and potentiometer R27 is adjusted for
an output veltage of 0,8 V across 10 k chms: 0, 5%,

Freguency Responge;

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

Frequency response, AAS801:

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, AA§08:;

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

5 kHz the voltage has dropped 12 dB helow 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,

37.568-E1
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Transmitter Oscillator Unit X0631

The transmitier coscillator 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

hox, A diode in series with the -24 V supply lead
prevents any flow of undesired current in the unit,

The oscillator signal is fed via the crystal oscil-
lator panel to the RF input of the exciter,

The operating frequency can be adjusted by means
of a trimmer capacitor located close to the crystal,

37,376-E1

Technical Specifications
Crystal Frequency Range

11,3 - 14,66 Mc/s.

Frequency Pulling

Of

-6
_f._i30x10

Frequency Stability

Storno

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

Better than 1 x 10'6.

Load Impedance

25 ohms,
Power Output

Approx. 80 uV,

37.376-E1
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Transmitter Oscillator Unit X0665

Transmitter oscillator unit XO665 is a crystal-
controlled parallel-resonant oscillater 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 XO8665 plugs into a crystal oscillator panel
which has pins mating with sockets on the oscil-

lator unit.

Mode of Operation

The oscillator is of the Colpitts type. It is
gtarted 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 pericds, The oscillator signal is
fed via the ¢rystal 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 Ii2 through R8 from the

voltage divider R3, R4,

60,069-E1

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 I'requency Range
11,33 - 14.66 MH=z

Frequency Pulling

?o_f >+30x10°°

Frequency Stability

Apgainst voltage variations of -24V % 5%:
Better than +0.1 x 10795,
In temperature range -30°C to +80°C: Better

than £ 5 x 1070

Load Tmpedance
50 ohms

Power Cutput
Approx. 25 microwatts

Type of Crystal
98-18,

60.069-E1



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-oscillateor units and one for the

receiver-oscillator units,

The front of the wiring board has plug pins for
connection of up to 12 cscillator units, a erystal
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 frequencieg - the plug pins of the wiring
board are marked with the channel numbers 1-12,

Mode of Operation

Channel Switching

Channel switching ig 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 unite of the se-
lected channel to chagsis, thereby applying
power to them since all transmitter and receiver
oscillators connect to the -24V potential during
transmit and receive, respectively.

If the station ie 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
aerves the purpose of limiting the number of
conductors in the control cable,

37.391-E2

When the group switching feature is provided,
the escillators are divided into two groups - A
and B. Group A covers channels 1-8, group B
comprising channels 9-12, Each group has a
commeoen minus lead which - via the contacte of
the switch relay - is always open for one group
when it ig clesed for the other one. The group
switching relay is not operated when channelg

1-8 are in use,

For channels 9-12, the relay is operated, heing
energized via an exira contact pair on the chan-
nel switch., This will cause the relay contacis
in the minus lead of group A to break, instead
causging 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 seguence: 1+9, 2+10,
3+11, and 4+12, On the channel switch, the
gsame 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 PS§01
or P5604 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



Crystal Oscillator Panel XS602

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

Two panels of this type are used, one for the
trangmitter-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 algo 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 radic station, whose
channel selector connecte the selected transmit-
ter and receiver oscillator units to chagsis and
thereby puts them into operation seing that both
receiver osgcillators and transmitter oacillatore
connect to the -24V potential on receive and
transmit, respectively.

37,643-E1
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Exciter EX611

The exciter is buiit 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:
modulates the RF oscillator signal and converts

it

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 @1), which hag tuned

LC circuits in its bage and collector leads, The
stage is not neutralized; stability is accomplished
by damping the collector cireuit, L2, with a re-
gistor, This stage amplifies the input signal to a
level suitable for the modulator. The base circuit
serves as an impedance {ransformer, providing

an input impedance of approx. 50 ohms,

Phase Modulator

The phase modulater is a modified bridged T net-
work composed of reactances. This circuit has

AF INPUT
FROM Al

7 AMPL 1 AMPL 2 DDUBLER THIFLER \ DOUBLER 2 BUFFER MO DUL ATOR 1BUFFER
6f . 2f ot
RF OUTPUT <| -1 - e q RF INPUT
] - (Sp— . - - Poleaed PM e |
. . FROM X0
To P 12f 6f 2f .
ADC. REG. J o
FROM PA
37.377-El1
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low insertion loss, constant four-terminal imped-
ances, and produces a relatively large linear
phase swing, The bridged T network is derived

from a lattice section as shown below,

In these networks, the insertion loss is zero
(no-loss reactances) and the four-terminal im-
pedance is constant if the value of Z1 X 2.2 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 22 remains constant, In order to make
the circuit practically applicable as a phase
modulator, the series resonant circuit ig re-
placed by a quarter wave transformer and a

parallel eircuit.
¢y

o
T

L b, 3

The advantage of this arrangement is that the
phage shift can be varied by varying the two cir-
cuit capacitances in the same manner, This also
meete the requirement that Z1 X Z2 must be con-
stant, The circuit capacitances are capacitance
diodes on whose bias the modulating voltage is
superimposed,

Attenuating networks inseried 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 registors to keep the stage stable Simi-
larly, the damping of the circuits of the first and
second buffer stages cause the operation of the
medulator to become less dependent on the tuning
of the buffer stages,

37.377-E1
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Freguency 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 €42 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, I’A., 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 folerances 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 bhands, 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-chm 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

12,168 - 14,50 Mc/s.

Power Output
700 mW.

Power lngut
40 uw,

Generator Impedance

50 ohms,

Load Impedance

50 ohms,

Audio Input Impedance

At 1000 efs: 10 k chmas.

37, 37T7-E1
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Modulation

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

Modulation Sensgitivity

Modulating voltage (for Af = 0,7 x AFmax. at
1000 c/s): 0. 85V,

Modulation Distortion

Meagured without de-emphasis: 5%,
Dimensions

68 x 140 x 25 mm.

37.377-E1
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RF Power Amplifier PAGT1

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 watis
in a 50-ohm load. An ADC circuit ensures con-
stant current through the output transistor and
so prevents it from being overloaded. This ecir-
cuit also causes the output of the RF pOwWer arm-
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. 2 - 4 watts) suitable
for driving the following cutput amplifier,

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

into which it works,

37. 379-E1

Thig circuit consists of one transistor stage
operating as a DC amplifier, The transistor
base receives, via a potentiometer, a refer-
ence voltage which is produted 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 contirol circuit,

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

QUTPUT AMPL DORIVER
RF OUTPUT . RF INPUT
10 FN FROM EX
L
REG. VOLT
ADC 0 EX

37.379-E1
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An increase in the current through the output
stage will result in a voltage drop across the
emitter resister and hence also in a decrease
in the base-emitter voltage of the control tran-
sistor, Consequently, the supply voltage applied
to the 1lst 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 Me/s,

Power Output
10 W. Adjustable by meang of the ADC circuit.

37. 379-El

-Current Drain

750 mA at 10 watts power output,

Input Impedance

50 ohms,

QOutput Impedance

50 ochmas.

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 PAG12

RF QUTPUT
HF UD

-
e

The RF power amplifier is built on a wiring board,

It comprises the following stages:

lgt 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 preventg

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 Qutput Stage

The first driver amplifies the signal from the

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

37.663-E1

RF INPUT
HF IND

capacitors permit adjustment of the input impe-
dance of the stage to 50 ochms,

The sgecond driver increases the power level from
approx, 2 watts to 9 watts, which is the power re-
quired to drive the cutput 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-ochm
load,

ADC Circuit {Automatic Drive Control Circuit}

This circuit consists of two transistore operating
as DC amplifiers, The first transistor {Q5) re-
gisters the current through the output stage by
means of a 0, 33-chm resgistor, R4, in series with

FOWER AMPL. 2. DRIVER 1, DRIVER
RE OUTPUT RE NPT
10 FN <j <j <] [~ ErROM EX

aoc b
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the collector circuit of the ocutput stage. The other
trangistor {(Q6) operates as a phase inverter and
also provides some gain, The base of the first
transgistor receives, via a potentiometer, a refe-
rence voltage which is produced by a zener diode,
The emitter of this trangistor connects, via a re-
sistor, to the collector of the cutput transistor,
and the collector of @5 connects to chagsis (-24
volts) via a voltage divider, The base of the other
transistor, @6, connects to a tap on the voltage
divider constituting the collector circuit of @5,
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-
creage in the base-emitter voltage of control
transistor Q5. Consgequently, the current through

the voltage divider will decrease and hence produce

a decreage in the base-emitter voltage of Q6, thus
reducing the current through that transistor, The
lower current through Q8 produces a lower col-
lector-emitter voltage for the 1st driver stage of
the exciter, so that leas 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 ochme

Input Signal Level

Max, 0,5 watt

L.oad Impedance

50 ohms

Power Qutput

25 watts, adjustable by meansg of the ADC circuit,
Bandwidih

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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RF Power Amplifier PAG614

BRI power amplilie~ PAGI1 ~vnsists of threc
amplitier stages and a cur..ent regulator ol cuit
mounted cn the same poeonted wiring board,

These are:

First driver stage

Second driver stage

Output amplifier

Current regulator {(ADC) alrcuit,

The RF power amplifier is a class C amplificre,
designed to amplify the RF sipgnal {rom Hs input
to a power level of 25W into a 500 load in its

output.

In additien, this unit incorporates a current regu-
lainr circuit to keep a constant current through
the output transisfors, preventing overloading.
Another advantage of this circuit is that the power
output is less dependent upon variations in supply

voltages and ambient temperature,

The D, C. ground return of the RF power ampli-
fier stage is "floating"” from the chassis ground
since the emitter circuits are tied to the -24V

potential,

Mode of Operation

Driver and output stages

The first driver stage amplifies the BT power
fed to it from the exciter to app. 2W. The input
impedance of this stage can be adjusted to 5002

with trimmer capacitors Cl and C2.

60.057-E1

The BRI signal is further amplified from 2W to
app. 9W in the second drviver stage. This is the
power required to drive the output stage.

The output stage is designed to deliver 25W into

x ROR load.

Current regulator circuit (ADC)

Tn this circuit, transistor Q4 works as a
N..C, amplifier registering the voltage drop
over the 0. 3302 resistor R7 in the emitter circuit

of output transistor Q3.

The Zener relerence voltage from E2 is divided
down through RY, which sets the base voltage
for 4.

R7 is also in the emitter circuit of Q4 {through

L13 and R§), and the coliector is connected to

the first power amplifier in the exciter,

An increase in current through Q3 will increase
the voltage drop over R7, thus decreasing the
base-emitter forward bias on Q4, resulting in

a decrease in current through this transistor,

Decreasing current through Q4 decreases the
collector-emitter voltage for the first power
amplifier stage in the exciter, thus reducing
the RV power fed to the RF power amplifier,

On the other hand, if the current through @3
decreases, the current regulator circuit would
cause the exciter to feed a greater amount of

RTF signal to the R power amplifier,

60.097-E1
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The power output of the RF power amplifier can
be adjusted by setting the reference voltage to
the base of Q4 by means of potentiometer RY,

Technical Specifications
FFrequency range: 146-174 MHz.

Input impedance; 50 §2,

Input power: 0, 7TW

60.097-11

Quiput load impedance: 50 Q.

Output power: 25W
Bandwidth: 1 MHz €0.1 dB

Power consumption: 2, 25A.

Storno

Mechanical dimensions: 104 x 84 x 30.5 mm.

60.007-E1
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Antenna Filter FN611

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

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

sertion loss.
Qutput 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 Mc/s.
such as harmonics of the signal frequency. ingertion Loss
o 146 - 174 Mc/s: 0.4 dB.
. HH H Dimensions
Technical Specifications 2imensions
52 x 44 mm.

Frequency Range

146 ~ 174 Mc/s,

37.1381-141 37, 381-E1



Antenna Filter FN612

The antenna filter is a lowpass filter having low Input Impedance
insertion loss, It serves the purpose of attenuat- 50 ohms

ing harmonicg from the transmitter.

Construction 50 ohms
The antenna filter is a 9-pole lowpass filter, It Ingertion Loss

is caompoasged of air-wound coils which are coupled Inside the frequency band 146-174 MHz: Less
capacitively, by means of feed-through capacitors, than 0.5 dB
to the bottomn plate of the filter unit,

The filter requires no alignment, Dimensions

54 x 30 x 29 mm,

Technical Specifications

146 - 174 MHz

37.664-F1 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 RXE14 for communication
in the frequency band 146-174 MH2z with channel
spacings of 50 kHz, 25 kHz, 20 klz, 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

ig obtained by means of two block filters,

The receiver ugses electronic squelch, The
maximum number of erystal 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
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ceiver cabling which connects, via feedthrough
filters, to the respective circuits inside the

screen box,
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The top of the screen box can be removed by
loogening 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.

32,0359-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 kliz 25 kHz 20 kHz 12, 5kHz
SUB-UNITS

Receiver Converter RC611 4 RC611 & RCB11 &) RC611 A
Crystal Oscillator X0611 X0611/X08662 X0611 X08611
Crystal Oscillator Pancl XSB601/X5602 | XS601/XS602 | X3601/X3602 | XS601/X8602
IF Converter 1C601 1C602 IC803 IC603

IF Fiiter BPG601 BPsoz BP602 BP5012
IF Amplifier I1A601 1A601 1A801 IA601
Squelch and AF Amplifier 5@R601 SQE01 5Q601 5602

{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 JF CONVERTER IF FILTER IF AMPLIFIER S{Q. AND AF AMPL.
s N -y I,
RE INPUT— % D % M W7 MHz % M 156 KH2 % |>>> s LF |> AR QUTPLT
f3 E Sq
1 =
i> CRYSTAL DSCILL ATOR PANEL
Vv
G ! G
— \ \\ —
= Vo .
i ] i

CRYSTAL OSCILLATOR

Receiver Converter RC611

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

quency to 10,7 MHz,

Crystal Oscillator Units XO611 and XO662

The crystal oscillator is housed in a screen box,
It ig 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
ag gpecified below:

In receiver with 50 ki{z channel spacing (RX611);
X811,

In receiver with 25 kHz channel spacing {RX612):
X0611 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);
XO611,

32,039-E1
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Crystal Oscillator Panels X5601 and XS602 IF Amplifier IA601
The crystal oscillator panel is intended for con- 455 kHz intermediate-frequency amplifier with
nection of the crystal oscillator units, limiter and FM signal demodulator,

Oscillator panel X5601 accomodates a maximum
of 12 crystal oscillaior units, Squeleh and AF Amplifiers SQ601 and SQ602

Oscillator panel XS602 accomodates a maximum

AF amplifier with electronic squelch,
of 2 crystal cscillator units,

IF Converters IC601, IC602, 1C603, and IC605 The following pages contain a detailed description

of the circuits of the individual sub-units and

The intermediate-frequency converter filters the their specifications
10, 7 MHz signal from the receiver converter and

converts it to 455 kHz.

IF Filters BP§01, BP602, and BP6012

455 kHz bandpass filter,

32,039-E1 32,039-E1
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Receiver Converter RC611

The receiver converter is built on & 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 l\'ic/s_. for which purpose an oscillator sig-
nnl, 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 boandpass
filter {Ll, 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 Me/s filter (L8)
which c¢an be matched to the following IFF con-
verter unit by means of a simple strapping
cperation,

(3ee 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

ANT SIGNAL INPUT —e—

SF AMPL MIXER
NS TR TR
NS - l>> P M N a0, TMHZ
I i TR 10 1C
STRAIGHT AMPL TRIPLER
L
e 3f s

e

RF INPUT
FROM x0

37, 383-12
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by a tripler the collector circuit of which con-
sists of a double bandpasgs 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

Input Impedance

Nominal: 50 ohmas.

Cryvstal Frequency Calculation

For 146 - 160 Mc/s range:

fx = w Mc!s.

For 156 - 174 Mc/s range:

e BB 10:T yre g

where fx ig the crystal frequency in Mc/s, and
fsig ie the aignal frequency in Mc/s.

Dimensione

160 x 32 mm.

37, 383-E2
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Receiver Oscillator Unit X061

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 hag ping mating with sockets

on the coscillator unit.

Mode of Qperation

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
cireuit,

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
meansg of a trimmer capacitor located close to

the crystal.

37, 385-E1

Technical Specifications

Crystal Frequency Range

48.4 - 56,9 Mc/s,

Frequency Pulling

éff-: +30 x 1079,

Frequency Stability

For voltage variations within 24V 22, 5%:
Better than 0,2 x 10°90,

In temperature range -30°C to +80°C:

Better than #2 x 10_6.

Load Impedance

50 chms,

Power Qutput
Approx. 1 mW.

317, 385-E1l
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Receiver Oscillator Unit X0666

Receiver oscillator unit X0666 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-regsonant 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 dicde 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 E3J,

Omne 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 Rl and R2.

Technical Specifications

Crystal Frequency Range
45,5 - 56.9 MHz

Frequency Pulling
-6

Af N
f;‘—‘25}‘10

Frequency Stability

Against voltage variations of -24V 22, 5%:
Better than £1.5 x 1075,
in temperature range -30°C to +80°C:

Better than 2.5 x 10°°

Load Impedance
50 @

Output Voltage
200mvV/500 +3dB

Current Drain
At 25°C: 3.5mA 20, 5mA

Type of Crystal
98-21,

80,070-E1
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IF Converters 1C601, 1C602, 1C603

RF-OUTPUT €11 Q2 Xt X-TAL FILTER

HF UD

The IF converter unit is built on a wiring board,
and is houged 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 455ke/s,

IF eonverter IC601 is used in equipments with
50 ke/s channel separation,
IF converter IC602 is used in equipments with
25 ke /s channel separation.
IF converter IC603 is used in equipments with
20 ke /s channel separation.

The three converters use different crystal fil-
ters but are otherwise quite identical.

X-TALFILTER 2 MIXER

L

107MH2 INPUT =— 7 - M  |—=—— i55kHz OUTRUT
FROM RC Y 0 BP

10,245 MHz

or

1155 MMz

G
-
2BSCILLATOR

37, 387-E2

Mode of Qperation
Crystal Filter

From the receiver converter unit, RC, the

high intermediate frequency signal at 10, 7TMc/fs
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-controlied Colpitts
oscillator, The crystal frequency is normally
10, 245 Me/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 Me/s is chosen instead, The ecrystal
oscillates in a parallel rescnant 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 ke/s
is taken off at the collector,

37, 387-E2
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Technical Specifications

Input Freguency

10,7 Mc/s.

Output Frequency

455 kefs.

Input Impedance

910 ohms // 20 pF.,

Output Impedance

3.9 k ohms // 480 pF,

Maximum Frequency Swing

IC601; 15 kc/s
IC602: 5 ke/s
IC603: +4 ke /s

Bandwidth

IC601 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 ke/s,

IC602 At 3 dB attenuation relative to 10,7
Mc/s: Greater than %17,5 kec/s.
At 50 dB attenuation relative to
10.7 Me/fs: Less than £25 kc/s.

IC603 At 3 dB atienuation relative to 10,7
Mec/s: Greater than +6 kc/s,
At 50 dB attenuation relative to
10. 7 Mc/s: Less than £20 ke/s.

Bandpass Ripple

IC601 Less than 2 dB
IC602 Lesgs than 1.5 dB
IC603 lL.ess than 1.5 dB

Oscillator Frequency

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

However, at certain incoming freguencies 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
B

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

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 Me/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 Mce/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 -159C to +60°C:
5-98-8,

In the temperature range -25°C to +65°C;
5-98-12,

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 Me/s crystal: Greater than 14dB,

Dimensions

80 x 40 x 29 mm.

37, 387-E2



IF Converter IC606

o] X-TAL Q2

IF QUTFUT
MF UD

-2a4Y

a1 LS

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

The unit conaists 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.

— Made 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
P
10TMHZ INPYT &=—{ 7 - M |—=—— i55kHz QUTPUT
FROM RC e T0 PP
10,245 MHz
& or
11155MMz
G
-
ZOSCILLATOR
37.5588-E1

L3 L2

[ RF INPUT
F IND

L4 [N

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 lecal oscillator ceincides
with the frequency of the incoming signal, which
might cause intefference, a crystal frequency
of 11,155 MHz is chosen instead. The crystal
ogcillateg 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 Freguency

10, 7 MHz, .

Output Frequency

455 kHz.

Input Impedance

810 ochms f/ 20 pF,

Output Impedance

3.8 k ohms // 480 pF,

37,558-E1



Stomo Storno

Bandwidth
At 6 dB relative to 10, 7 MHz: 230 kHz. 420 - 470 MHz2
At 55 dB attenuation relative to 10,7 MHz:
Receiver Frequency Range fx
1820 kHe.
) 420 - 421,5 MHz B
Bandpass Ripole 421 5 - 428, 8 MHz A
0 4B, 428,8 - 431,7 MHz B
431,7 - 439,1 MH=z A
Oscillator Frequency 439, 1 - 442, 0 MHz B
Calculating the crystal frequency (fx): 442,0 - 449, 3 MHz A
fx = 10,7 MHz - 0. 455 MHz = 10, 245 MHz, 449, 3 - 452.2 MHz B
At certain signal frequencies, however, this 452.2 = 459.6 MHz A
erystal frequency cannot be used owing to 459.6 -~ 462, 5 MHz B
harmonic radiation. In such cases a crystal 462.5 - 470, 0 MHz A
frequency of 11,155 MHz is used which ig cal-
culated as follows: Crystal Specification
fx = 10, 7 MHz + 0, 455 MHz = 11,155 MHz. In temperature range -15°C to +60°C; S-98-8.

: o 0
Below follow lists of IC crystal frequencies In temperature range -25°C to +66°C: §-88-12,

for a number of signal frequencies. Oscillator Frequency Pulling Range

A =10, 245 MHz crystal frequency Greater than = 40 x 10-6
B = 11,155 MHz crystal frequency

Available Power Gain

68-88 MHz
With 10, 245 MHz crystal: Greater than 3 dB,
Receiver Frequency Range | fx With 11, 155 MHz crystal: Greater than 2 dB,
68.0 - 70.5 MHz A Centre Frequency Variation
70,5 -~ 72,9 MHz B
72.9 - 80.8 MHz A At 3 dB attenuation relative to 455 kHz: Less
80. 8 - 83,2 MHz B than + 700 Hz,
83.2 - 88.0 MH=z A Dimensions
80 x 40 x 29 mm,
146 - 174 MHz
Receiver Frequency Range fx
146.0 - 152, 5 MH= A
152, 5 - 154, 5 MHz B
154, 9 - 162, 7 MHz A
162,7 - 165, 1 MHz B
165,1 - 174, 0 MHz A

37,558-E1 . _ 37.558-E1
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IF FILTERS BP601b and BP602b

The filter is a selective band pass filter

consisting of a ceramic filter coupled
to tuned input and output impedance

transformers.

IF filter BP801b is used in equipments

with B0KHz channel separation.

IF filter BP802b is used in equipments
with 20/25KHz channel separation.

Technical Specifications

Centre Frequency

455Khz

Generator Impedance

4,7KQ // 4BOpF.

Load Impedance

1KQ // 480pF.

60.261-E21

Bandwidth

BPG601b: At 3dB attenuation relative to 455KHz:
> + 15KHz
< + 20KHz
At 30dB attenuation relative to 455KHz:
<40KHz

BPG02b: At 3dB attenuation relative to 455KHz:
> + TKHz
< + 10KHz
At 50dB attenuation relative to 455KHz:
< *+ 20KHz

Insertion Loas

BP801b: <8dB
BP802b: <9dB

Filter Ripple
< 2dB
Dimensions

80 x 40 x 24mm

60. 281-E1



IF Filters BP608, BP609, 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-
sigting 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,
regpectively, and are consequently galvani-
cally separated,

The filter is artificially aged after wiring and

ingertion in the box,

IF filier BP608 iz 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 geparation,

IF filter BPS012 is used in equipments with
12, 5 kHz channel separation,

Technical Specifications

Input Frequency

10,7 MHz,

Qutput Frequency

455 kHz.

Generator Impedance

3.9 k ohms // 480 pF,

37.563-E1

BP&6012

BPG6010

BP6012

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 kH=z,

At 6 dB attenuation relative to 455
kHz: Greater than +6, 5 kHz,

At 80 dB attenuation relative to 455
kHz: L.ess than =18, 5 kHz,

BP6010 At 6 dB attenuation relative to 455
kHz: Greater than x5, 7 kHz,

At 80 dB attenuation relative to 455
kHz: Less than =16 kHz,

At 6 dB attenuation relative to 455
kHz; Greater than % 3,5 kHz,

At 65 dB attenuation relative to 455
kHz: Lesgs than = 8, 0 kH=,

BP609

Insertion Losgs

EP60O8 Less than 3 dB

BP&09 L.ess than 7 dB

Lessg than 8 dB

Lessg than 9 dB

37,563-E1
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IF Amplifier 1A601

The IF amplifier is built on a wiring board.

It consists of the following stages:

Four IF Amplifier Stages
Discriminator

Jutput Amplifier

‘'’he II" amplifier serves the purpose of ampli-
&ving and rectifying the low intermediate-fre-
quency zignal at 455 ke/s, It also amplifies
the audic output delivered by the discrimi-

nator.

Made of Qperation

From the filter (BD), the low intermediate-
freguency signal at 455 ke/s is applied to the
I aniplifier nnit,

Intersiage voupling consists of a single tuned
collector circuit capacitively tapped for the
base of the transistor of the foilowing stage,
The last [F amplifier stage works into the
diseriminater. Uhe last two amplifier stages

operate as voltage limiters,

The discriminator is an inductively coupled

Fuoster Seeley discriminator the output circuit

IF AMPL LiMTER

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 sc that the IF amplifier unit can be

used for different channel separations,

The strap marked I in the photograph is used
in egniprnents with 20 or 25 ke/fs 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-

plificr at the back of this manual).

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

sistance base biasing network.

Technical Specifications

Intermediate Fregquency

45% kefs,

Max, Frequency Swing

£15 kefs or #5 kefs/+4 ke/s, depending on

strap used,

mECR AF AMFL

AF QUTPUT

LBEKHZ INPUT . . ‘
FROM EF - {>/ 1 L//

T [>

-

70 5060x

37, 389-K1
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IF Bandwidth
+20 ke/s at 3 dB attenuation.

Generator impedance

1 k ohm/90, 25 mH,

Input Impedance

1 k ohm // 480 pF,

Quiput Impedance

340 ohms.

Discriminator Bandwidth

Linear to £20 kec/s.

Discriminator Slope

Measured with instrument with Ri = 1000 ohms;
2.2 ;,;Afkc{‘s.

Discriminator Centre Frequency Stability

*1 kefs,

Gain

The gain is determined as the input voitage at
which the audic output voltage has dropped 1 dB

below max. audio cutput voltage, Af = £10,5
ke/s and fmod = 1000 c/fs: 1.6 uV.

Audio Output Level

At fmod = 1000 cfs.
For AF = £2, 8 ke/fs, strapped for AFmax, =
+5 kefs: 0,9 V,
+3,5 ke/s, strapped for AFmax, =
5 keefa: 1,1 V.
For AF = #10.5 ke/s, strapped for AFmax, =
+15 kefs: 1.1V,

For AW

37.389-E1

Demodulation Characteristic

Flat: +0/-1 dB. _
Deviation relative to 1000 ¢/s in the range 300 -
3000 ¢/s. AFmax, = 0,2 x AFmax, at 1000 ¢/s.

Distortion

In the range 3000 - 3000 c/s:

For AF = #15 kefs, strapped for AFmax, =
15 kefs: 1.4 %,

For AF = %5 kc/s, strapped for AFmax. =
5 kefs: 1,2 %,

Min, Load Impedance

In the range 300 - 3000 c/s: approx, 2 k ohmas.

Current Drain

10 mA.

Dimensions

160 x 24 mm,

37.389-E1
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Squelch and Audio Amplifiers SQ602 and SQ603

AF QUTPUT T1

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

stages;

Noise Amplifier
Noise Rectifier

Audio Amplifier

The audic amplifier stage scrves the purpose of
amplifying the demodulated sipgnal delivered by
the discriminator whilst the squelch circuit -

in the absgence of an incoming signal - amplifics
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,
1A, is applied to the audic amplifier stage via an

integrating network and a potentiometer.

al L

SG. ADJ.
$Q. REG

-24Y

AF INPUT
LF IND

The integrating network, which in the case of
phase modulation consists of resistor R16 and
capacitor C12, produces a -8dB/octave frequen-
cy characteristic. For frequency modulation, C12
is replaced by a resistor, R18, resulting in a flat
frequency characteristic., The following potenti-
ometer, R15, makes it possible to adjust the gain
for nominal power output (3dBm}. The audio
amplifier has transformer output with an output

impedance of 600 chms.

Squelch Circuit

A portion of the noise from the discriminator is
filtered in the bandpass filter (L1, C2) and fed to
the noige 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-
gistor conductive., The noise voltage consequent-
ly pgenerated in the collector circuit is rectified
by a dicde and applied to transistor Q2, which

operates as a DC amplifier,

AF |AMPL

- AF QuTPUT
T0 Ax

>
|

FILTER NOISE AMPL NOISE DET
/-\’\/
[
AF INPUT
R
FROM 1A . INTEGR.NETW.
T .
e

37.568-E1
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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-
Iy the squelch sensitivity, can be adjusted with a
squelch potentiometer located in the control box,

The resonant frequency of the bandpaga 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/fs,

{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/g: 600 ohms.

Nominal Load Impedance

600 ohms,

Audio Qutput Level

At 1000 c/s and input voliage of 0,6V and R15
in the fully clockwise poegition: 1, 3V.

Frequency Characteriatic {PM)

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

37,568-E1

Frequency Characteristic (FM)

In the range 300 ~ 3000 c/s relative to 1000 ¢fs:
Flat =0 dB.

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

Qutput Noise Attenuation

Unsaquelched: better than 50 dB

Squelched: better than 70 dB.

Squelch Sensitivity

For AF = 0.7 x AFmax. and fmod = 1000 c/s,

full unsquelching oeccurs at:

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

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

Squelch Han g

At max, squelch sensitivity: approx. 0,5 sec.
At min. squelch sensitivity: approx, 0.1 sec,

Channel Separation

50 kefs or 25/20 ke/s depending on strap,

Delaz

Approx, 50 msec,

Current Drain

For unsquelched operation {(audio output):; 12mA.
For squelched operation {nc audio output): 8, 5mA,

Dimengions

148 x 24 mm.

37.568-E1



C. Power Supply Units

General

Depending on supply voltage and transmitter RF
output, radio station CQF600 can be supplied with
acveral different types of power supply units to
provide the -24 volts of stabilized DC required

for powering its transmitter and receiver,

For example, the CQF600 can he supplied for
operation from 12/24V DC, 220V AC, or with

a voltage regulator for use with an external
emergency power supply consisting of a charger
buffer batteries.

The power supply unit of the CQF600 is built on
a module chassis which is screw-mounted at the
top of the rear wall of the station cabinet whilst
the supply-voltage cable for the power supply
unit ig brought in through a hole in the bottom
of the cabinet,

32,039-E1

Types

PS5602, Mains power supply for operation from
220V AC, 50 Hz, Used in stations with
25-watt transmitters,

PE603. Maing power supply for operation from
220V AC, 50 Hz, Used in stations with
10-watt transmitters.

PS604, Converter power supply for operation
from 12V or 24V DC, Used in stations
with 10-watt transmitters, '

P5605, Voltage regulator for operation from
20-28V DC, Used in stations with 10-watt
transmitters,

The following pages contain a detailed description
of the circuits of the individual power-supply units
and their specifications.

32,038-E1



Power Supply Unit PS602

R32 ReA RIS El4 &

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 consgists of the following main ecompo-
nentg;

Power transformer

Rectifier and preregulation circuit
Filter

Series regulator

Electronic protective circuit
Transmit relay,

Mode of Operation

Power Transformer

The transformer hag three windings: a primary
for 220V and 240V, and twe secondaries, one
for 48V and one for 28-0-28V, A fuse is in-
gerted in the primary circuit,

The transformer meets CEE standard, class I
(4 kV primary-to-gecondary and primary-to-
chassis}.,

Rectifier and Filter

Rectifiers E1, E2, E3, and E4 operate in a
bridge circuit in which El1 and E2 are conventio-

37.644-FE1

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 Cl 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 hase 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 tranaistor
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 acrose 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

37.644-F1
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oscillator Q8, synchronization transistor @9,
and regulator transistor Q7, which receives

constant voltage from Q6,

The factors determining the frequency of the
unijunction gscillater include capacitors C6
and C11 and the emitter load of Q8, consisting
of R10, R9, and transistor Q7,

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

cillator frequency.

When, during each cycle, the voltage across
capacitors C6 and C11 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 avercurrent and cvervolt-
age, If the current exceeds approx, 4,54, the
voltage across resistors R16 and R17 will
cause transistor Q4 to pass current, resulting
in a voltage drop acrcss R24, which fireg the
controlled rectifier £13, 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 contrelled rectifier E15,
which in its turn fires the contrelled rectifier
Ei4, which will thereafter blow the secondary
fuse 52,

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,

37.644-F1
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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 anteénna gwitching relay is now held by
relay-A contacts 14-15, On the transmit button
being released, relay A will releage 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 radic station,
For simplex operation, a strap is placed
between terminalg 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, 84,

Output Voliage

24V £ 2, 5%,

Ripple less than 15mV p-p.
Qutput Current

Max. 3.BA,

Loss

Approx. 60W at 264V supply voltage (primary
240V tap) and at maximum output load (3, 84),

Type of Service

Continuous,

Temperature
PS602 is intended for mounting on a heat sink,

which may assumne the following temperatures;

-25°¢ to +85°C,
-30°C to +75°C,

Working range:;
Function range:

Weight
6.2 kilos.
Dimensions

275 mm x 150 mm x 88 mm,

37.644-E1
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POWER SUPPLY UNIT PS602b

Power supply unit PS802b is operated from the
maing. It converts 220 VAC or 240 VAC to 24V
stabilized DC.

The unit is built on a module chassis, and is

intended for installation in a CQFB600 station cabinet.

It consists of the following main components:
Power Transformer

Rectifier

Filter

Preregulation Circuit

Series voltage Regulators

Electronic protective Circuits

Electronic receive-transmit change-over Circuit

Circuit Description

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 inserted
in the primary circuit.

The transformer meets CEE standard, class IT

(4 XV primary-to-secondary and primary-to-

chassis).

Rectifier and filter

Rectifiers E1, E2, E3, and E4 operate in a bridge
circuit in which El1 and E2 are conventional silicon
rectifiers whereas E3 and E4 are controlled rectifi-
ers whose firing times can be altered by means

of a preregulation circuit, permitting adjustment
of the power delivered to filter L1 and electrolytic
capacitors Cl and C2.

The TX series regulator is composed of four
transistors:
& series regulator @3, two driver transistors

Q4 and @5, and a constant current source Q8.

60. 256-E1 -1-

The RX series regulator ia composed of three
transistors: a series regulator @1, a driver transis-
tor @2 and a constant current source Q7.

The two current sources share the voltage produced
by the reference diode E8 and resistor R34.

The base of the error voltage amplifier Q6 receives,
via potentiometer R43, a portion of the output
voltage, which it compares with the reference
voltage across zener diode E13 in the emitter

of the transistor. Any change in the output voltage
will be opposed by regulating the voltage across
the geries regulator transistor at a value that

will keep the output constant,

The preregulator circuit consists of unijunction
oscillator Q15, syncronization transistor Q16

and regulator transistor @13, which receives

a constant current from Q14.

By adjusting the firing time of SCR E3 and 3CR

E4 the voltage across the series regulator is

kept fairly constant regardless of mains-voltage
and load fluctuations.

The factors determining the frequency of the
unijunction oscillator include capacitors C8 and

C9, the constant current source Q14 and the
current regulating transistor Q13.

The oscillator is syncronized by transistor Q18
which is turned on at the time of the mains passing

the zero point.

An increasing voltage across charging capacitors
C1 and C2 will increase the current through

Q13. This current is subtracted from the charging
current of C8 and C9 and the ignition pulses

tc E3 and E4 is delayed. As a result the power
delivered to Cl and C2 ig decreased.

Electronic Protective Circuits

The power supply unit incorporates circuits

to protect against overcurrent and overvoltage.

If the load current exceeds a certain value (5A

for TX, 2. 1A for RX) the voltage drop acrosa

R4, R5 and R6 turns on @12 and @11. The reference
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Technical Specifications

Supply Voltages

Measured at input terminals

Supply Voltage| Minimum | Nominal | Maximum
12V 10,0V 12,6V 16,5V
24V 20,0V 25,2V 33,0V

Output Voltage

Regulated, -24V,

Qutput Voltage Fluctuation

For temperature and load fluctuations.
Lesg than 20,6V,

Current Consumption, typical

OutEEt Load
max. 0,54,
Transmit: max, 1,64,

Receive:

Output Voltage Ripple

Less than 10 mV p-p.

Converter Fregquency

1-4 kHe,

Temperature Range

Ambient temperature:
Working range; -259¢C to +70°C,
Function range; -30°C to +80°C,

Voltage Receiver Setting Transmitter Setting
lout = 0A Iout = 0,5A Iout = 0A Iout = 1,6A

12,6V 0.2A 1, 8A 0,54 6. 24

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

37,646-E1
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voltage to the constant voltage sources is disabled
and the transistors biaged off. To reset the circuit
the mains must be discoﬁnected and the capacitors
allowed to discharge for approx. 15 seconds.

In case of regulator failure causing excessive
voltage at the output, transistor Q10 will start
conducting. The voltage drop across R24 will
turn SCR E7 and SCR E8 ON. This will place

E6 ag a direct short circuit acrosa the rectifier

with the blow of fuse S2 as a result.

Receive-Transmit Change—ovef circuit

The current sources are switched on and off

by a Schmitt Trigger which ia controlled by the
transmitier key-

In position receive the base current through
R31 and R59 turns Q9 on allowing current to
flow through R54, R57 and R27. The voltage
drop across R27 is able to switch current source
Q8 off and so the RX voltage regulator is on and
the TX voltage regulator is off.

Grounding the KEY terminal switches QY off
and Q17 on allowing current to flow through
R32. This will switch current source Q7 off and
current source @8 on and thus the RX voltage
is off and the TX voltage on. The regulators
are gupplying voltage to a common terminal via

isolating diodes.

80.256-E1
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Technical Specifications
Mains wvoltage
220V or 240V AC + 10 /-20%, 50 to 80Hz.

Current consumption

Approx. 1.1A at max. output load 3.8A.

Output voltage

24V RX: 24.4V % 0.8V
24V TX: 24.4V % 0.

8V,
24V Continouus: 23.6V * 0.6V,

Output Current

RX : max. 1.0A
TX : max. 3.
Cont. max. 0.7A
Loss

Approx. BOW at 264V aupply voltage (primary
240V tap. at maXimum output load 3. 8A}.

Type of gervice

Continous

Temgerature

P5602b is intended for mounting on a heat sink,
which may assume the following temperature: .
Working range -25°C to +85°C.
Function range -30°C to +75°C.

Transmitter key function

Change-over level RX-TX approx. - 9V
Change-over level TX-RX approx. -12V

-
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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
ermitter circuit compares the voltage across

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

the control begins to increase, so will the
collector current of the amplifier transister,
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 cutput protects the trans-
mitter-receiver modules against overvoliage in
the case of defects in the series regulator since
the voltage cannot exceed a certain potential

{approx. 30V).

Starter Relay

+BATT O

- BATT O—

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 latier contact pair will break,
thereby connecting the two coils in series and
reducing the holding current,

A diode In geries 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 veltage 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 occcurs 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
—_—tZ
P .
TR v d =24V TX
g -

$—————8 -24V RX (CONTINUOUS)
e ReB
TRANSM. BUTTON

== — 24V o E7
{cHASSIS (8——

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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Power Supply Unit PS603

<1

Power supply unit PS603 i8 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 ingtallation in a CQF600 station cabinet
It consistg 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 gecondaries, 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 traneformer 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 El is a bridge-type silicon rectifier.

The filter consists of a swinging choke and an
electrolytic capacitor C1, chesen in the interests
of low ripple, low internal resistance, and reason-
able physgical dimensicns,

Series Re_gulator

The geries regulator is composed of three tran-
sistors, a voltage amplifier Q3, a current ampli-
fier Q2, and a series transistor @1, 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-
gistor, The locp conegisting of transistors Q3, Q2,
and Q1 will oppese any change in cutput voltage
by regulating the voltage acroes series trangsistor
Q1 at a value that will keep the output voltage con-
stant,

Electronic Protective Circuit

Thig circuit cuts off the cutput current in the case
of short-circuits or overloads. It operates on the
principle of registering the voltage across a re-
sigtor R5, inserted in the collector circuit of
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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 staticn

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 beiween the C terminal of the power
supply unit and the +Batf, terminal {see circuit
diagram of PS5604},

Mode of Operation
DC Converter

The DC converter ig a conventional push-~pull
type with two trangistors in a common-emitter
circuit and the transformer inserted in the col-
lector ecircuit, the feedback windings being
connected to the basea.

3%7.646-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 geries,

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 excesgive 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 trangistor, and an am-
plifier transistor,
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series transistor Q1. If the voltage across Rb
increases to a value corresponding to approx,
2.5A or more, transistor @5 will saturate, caus-

ing transgigtors Ql and Q2 to cut off.

Thie 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
appreox. 15 seconds, when capacitor Cl will be
sufficiently diecharged,

The output voltage is protected against over-
voltage by zener diode ET which is connected
directly across the cutput. If, for example, the
seriesg transistor short-circuits, the output
voltage will become o high that E7 becomes
conductive and melts, whereafter the fuse 51

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 {o 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 ig operated, terminal
7 ig 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.

37.845-EK1
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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 ingerted 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,

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

Qutput Current

Max, 1.9A.
Loss

Approx, 60 watta 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 ginlk,

which may assume the following temperatures;

-25°C to +65°C
-30°C to +75°C.

Working range:
Function range;

Wei gt.t
4, 8 kilos.
Dimensions

275mm x 150mm x 88mm.
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CHAPTER IV. SERVICE
A. Maintenance

Preventive Service Inspections

When the radicstation has been properly instal-
led and checked for satisfactory operation it
ghould 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 radicstation 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 screcn picture of the wiring
board, showing the diagram symboels 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 peoints,

designated by numbers in squares, | 2 {,

Meagurements at DC test points should be
made with a multimeter having an internal
regigtance of at least 20kQ/V. RF signal
measurements may be made with a multimeter
in conjunction with a STORNCG Type 55, 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 helow specifies all test points in the
equipment and the respective readings, Read-

ings are intended only as a guide,

CQF611, CAF612, Car613, CaF614

POINT| UNIT | INSTR, MEASUREMENT
E| RCE11 | Probe A 10-30 mV @
RCB11 | Probe A 30-80 mV @@
RCE1L | IProbe B 0,6-1,2 V
E} RCE11 | Probe B 0,3-0,8 V

1C600 | 1robe B 0,2-0,8 v

_@ 1A601 | Probe A 0.3-2,0,v O
14601 | AF-voltm. | 12.5kHz:0,4-0.5vVH

20 kHz :0,8-0,9V
25 kHz :0,9-1,1V
50 kHz :1,3-1.4V

SQEC0 | AF-voltm. | 1.1v B

AABOL } AF-voltm, | 0.2-1.0V &

AAGOY

X611 | Probe B a,53-1,4V
FX611 | Probe B 1,0-1.6V
X611 | Probe C 3. 0-5,0V
X811 | Probe O 2.0-6.5V
EX611 | Probe B 1,5-2, 5V
PAE11 | Probe D 15-20V O
PAGLIZ

1’A611 | mA-instr. | 10W: 150-300mA %
(6/10W) EW: 50-150mA

PAGLlI | mA«instr, 10W: $00-800mA %
(6/10W) 6W: 300-400mA

PAGL2Z | DC-voltm, | 0,08-0, 25V #
[25W)

PA612 | DC-voltm, | 0.3-0.7V =
{25W)

e el o o o BEEEEE ==

PABIZ | DC-voltm. ] 4.3-0L 6V =
{25W}

37.683-E1
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CQF631, CQF632, CQF633, CAF634

POINT| UNIT | INSTR. MEASUREMENT
E] RC631 | Probe A 5-20 mV @
RC631 | Probe A 10-40 mvV e
RC631 | Probe B 0,4-1.0 V
E! RC631 | Prabe B 0.4-1, 0V
[C600 | Probe B 0.2-0, 8V
14601 | Probe A 0.3-2,0,vD
JAB01 | AF-voltm,| 12,5kHz:0,4-0.5V
20 kHz : 0, 8-0,9V
25 kHz :0.9-1,1V
50 kHz :1.3-1,4V
SQE00 | AF-voltm.| 1.1V
AABDL | AF-voltm.| 0.5-1,0V &
AABOR
EX630 | Probe B 0.5-0, 9V
. EX630 | Probe B 1.4-1, 8V
. X630 | Probe C 2.6-5,0V
1:X630 | Probe B 0. 3-0, 8V
PAG31 | Probe 14-16V Q
PAGI2
3 PA631 | DC-voltm. | 10W; 0.2-0,45V »
{(6/10W) 6W: 0,1-0, 3V
PAG31 | DC-voltm.]| 10W: 0,6-0, 85V %
(6/10W) EW- 0, 30,4V
G7) | Pa632 | DC-voltm.| 0,08-0,3V %
{(25W)
PAG32 | DC-voltm. | 0.4-0.7V #
(25W)
&9 PA632 | DC-voltm. | 0.5-0.6v %
(25W)

® Antenna signal - EMF for 10 yA

@ without oscillatorsignal

O Antenna signal - EMF for 40 yA

8 Antenna signal 1 4V EMF, 0,7 x AF max.
and 1000 Hz

O Measured across a 47 & resistor

#* Measured at nominal output power

A Frequency deviation 0.7 x AF max, and
1000 Hz.

B. Fault-finding
Fault Finding

Fault-finding should be performed only by
skilled personnel who have the necessary
measuring instruments ete, at their disposal
and have previously studied the operating prin-
ciples of the radiostation,

Before starting work, find out whether the fault

ig located in the accessories, in the outside power

37.683-E1

Probe A:
Probe B:
Probe C:
Probe D:

Probe + 0-50 4A instrument (Ri=1k)
Probe + 0-2, 5V instrument (20ks2/V)
Probe + 0-10V instrument {2012/ V)
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-
gpection should also comprise the operations

specified below:

1) Inspect (visually) transistors, dicdes 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
iransmitter, Readjust the ADC-circuit if neces-

sary,

5} Measure the receiver sensitivity and readjust

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

7) Check the antenna mounting, especially for rust,

Replacement of Mo.dules

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.

and Repairs

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 necegsary measuring instruments are
available, In any case it is important that the
directions given in Sec, C (Adjustment Procedure)
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be followed closely in each individual case if a

satisfactory result is to be obtained,

Resistance Measurement

Two precauticnary measurcs are necessary when
making resistance measuremenis on transistor
circuits. Firstly, it is necessary to make sure
thiat 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
measurcemenls of resistance are not normally re-

quired,

Soldering on Semiconductors

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

will not stand temperatures above 85-90°C,

However, a transistor should not be replaced
urtil 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, IFor 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 casges a magnifying glass will be

a good help, This type of fault can algo 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
sorme 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 TH-watt rating so as to permit rapid sclder-
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 beard.
As a gencral rule the soldering iron should not be
applied to the beard for a lenger time than strictly
necessary, Care should be taken, when soldering

a new component to the wiring board, that no short
circuite 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
compenents of power supply P3602 may make
faull-finding in this unit difficult.

However, thesge 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, 2ZA,
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, 0-2530V,

A DC voltmeter, 0=30V,

An ammeter, 0-5A DC,
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Procedure

It ig necesgsary 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 wheéther the other cir-
cuits of the power supply unit are functioning

satisfactorily.

R17

FOWER
SUPPLY

Conditions of Measurement

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

Take out fuse 52,

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 P3602 (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.

Checking the Turn-on Circuit

The turn-on circuit consists of trangistors Q8,

Q7, Q8, and @9, and their associated components

(see circuit diagram D400, 813),
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Conditions of Measurement

Unsoclder from terminals E and F on the wiring
board the two yellow leads coming from control-
led rectifiers £4 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 mainsg voltage to the input of the power
supply unit,

TURN-OM PULSES
12v

-——

¥

[ Qo Qo a Na amibms

F L

T
2

0oms 10ms

POINTS 1 %, AND 3 AEPRESENTS PASSAGE
OF 50Hz MAINS YOLTAGE THROUGH ZEROD

Q= TUARN-OK DELAY

Variation of Turn-on Time -

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

gection}, 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 P5602 so that its plus potential goes to ter-
minal 2 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 ogcillograph read-

ings shown below should be cbtained,

0¥ FROM EXTERNAL POWER SUPPLY
2w

ad |ims
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4¥ FROM EXTERNAL POWER SUPPLY
129

FER-T 1)

Rectifier and Filter

POWER SUPPLY

—

1 E1

Al 5
- i - 220¥~

[

ADJUSTABLE
AUTOTRAMSFORMER
‘é

¥ FROM EXTEANAL POWER SuPPLY
12

a% 1dms

I T
o 10ms -

a= TURN-GN DEL AY

Some Possible Faults

If 7 or EB8 ig 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 osecillater, and no turn-on

pulses will appear,

A short-circuit in @7 will cause the oscillator
to operate at a low frequency. Turn-on delay
a1l ms,

If £11 ig open, the oscillator will operate at a

high value of turn-on delay, a ? 10 ms.

Resistance Measurements on Unijunction Trangistor

(28 (2N2646)

m

8,
BOTTOM VIEW

By

Bl-Bz: approx, 2.8 k ohms and 4 k ohms

B1 -E: approx. 24 k ohms and 3 k ochms
B2 -E: approx. 25 k 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 P3S602:
Ripple across capacitor C3: 1Vp_p, f=100 Hz,

37.683-E1 4.5

R1
£z E4
UMAINS

Ut = "TURN ON" YOLTAGE

Conditions of Measurement

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

Remove fuse 52,

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-con
electrodes of E3 and E4,

For Ut =
For Ut = 6, the output voltage U2 should be approx,
34V for I2 = 2A,

0, the output voltage U, should be 0.

U2 ripple should not exceed approx, 300 mVp_p

(100 Hz),

If one of the contirclled rectifiers is open, U2 will
be approx, 20V for 12 = 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 unscldered during
the preceding check measurements and make the

power supply unit ready for normal operation,

37,683-E1
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Measurement of Curve-forms

Conditions of Measurement;

u_ .. =220V, 50 Hz,
maing

Yoag = O A

Measuring instrument: Telequipment
S32A., !

TEST POINTS

MALEPUNKTER

o-J

D-K J

SSLNLLLES

-
D
=

g
mEN
L

L
|-

13, 5
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]

o
1
m
| |
lg lL:
L
L
— o ™
-
2
k-]

|
I
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1
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1
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S

&

Conditions of Measurement:

= 220V, 50 Hz.
3,8 A,

mains

Loag =

Measuring instrument: Telegquipment

S532A.

‘IF;ST POINTS
MALEPUNKTER

10m see

0-J

ngpemm———

e 1 mn Sec

C. Adjustment Procedure

General

The directions given in this section are intended
ag an aid in aligning a STORNOPHONI; 600 and
consequently must not be considered the only
correct adjustment procedure, However, de~
parturesg 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 ner complicate subsequent alignment

procedures,

Only such skilled radio technicians as have al-

ready acquainted themselves with the operation

37.683-E1 4-8

Wiy

of the STORNOPHONE 600 should perform

adjustments and repairs,

Fach individual radictelephone 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.

37.683-E1
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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 cquipment (if provided}.

Types of Radiostations

This adjustment procedure applies to the follow-

ing radicostations:

TYPE |BAND (Milz) | CHANN., SEPARATION
CQF611| 146-174 50 kHz
CQF6121 146-174 25 kHz
CQIE613) 146-174 20 kilz
CQRF614| 146-174 12,5 kHz
CQI631 68-88 50 kHz
CQIre32 68-88 25 kHz
CQFB633 68-88 20 kHz
CQRr634 G3-88 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 veltage
as specified in the specifications for the power

supply unit used,
The following instruments are required;

A signal generator, for 146-174 MHz (CQFE610}
or 68-88 Mllz (CQF630}.

A crystal-contirolled signal generator for 455 ke /s,

(e. g. STORNO-sweepgenerator type L20),

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 85, 089},

A multimeter, 20 k chms per volt,

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

An ammeter, 0-1 amp,

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

condition.

CAUTION: The greatest care should be shown
when measuring currents, voltages ete, 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
necesgsary, adjust it for the correct value, using

a potentiometer located in the power supply unit,

In P5602: potentiometer R32
In PS603: potentiometer R16
In PS604; potentiometer R14
In PS605; potentiometer R19

37,683-E1 4.7

Also check that the straps in receiver converter
RRC611 or RCE31, intermediate-frequency ampli-
fier IA601 and squelch and audio amplifier SQ601
or 3Q602 are in accordance with the channel
separation in use (see circuit diagrams of the
respective units).

37,683-E1
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Alignment of Low IF Channel and Discriminator, 1G60x and 1A601

Apply a 455 kHz signal {approx, 0, 1mV} to the
input of BP60x without cutting off the connection
between IC60x% and BP80x,

Connect RF probe and multimeter at testpoint
a1.

Adjust coils L1, L2, and L3 in IA601 for maxi-
mum meter reading, approx. 20 yA.

Apply a 455 kHz signal {approx, 1lmV) to the in-
put of IA601 without cutting off the connection
between BP80x and 1A601.

Connect 50-0-50 microammeter to tap marked

"Discriminator Zero''.

DISCR. 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 thege two circuits interact, the discriminator

zero must be constantly checked and readjusted.

Reading for £15 kHz at 1 mV input signal; 37, 54A
+2 A,

Linearity at £15 kHz ! 2,5 uA 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

fip, 2
IF_OUTPUT
ME UD
RCEAN
RF INPUT T R R
HF IND o ad
3% Mg
: F
fig. 3 5 34

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

_ Isig+ 10.7

CQF630: ix MHz

37,683-E1
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CQF610:

146 - 160 Mc/e: fx = fi“g—;—M MHz

£y = £S1E - 10,7 o

156 - 174 Mc/s:

37.683-E1



Stormo

Stomo

Chapter IV. Service

Connect RF probe and multimeter at testpoint
3.

Adjust coil L1 in the used oscillator unit X0O6xx

for maximum meter reading.

Adjust coils L9 and L10 in RC6x1 for maximum

meter reading (gee list of test point reading).

Connect RF probe with multimeter at test point
4.

Adjust coils LL11 and L12 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 IAGO1,

All stations except CQF614 and CQF634

Readjust coils L4, L5, L&, L7, and L8 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),

CQF614 and CQFE34

Readjust coils L4, L5, L6, L7, and L8 in RC#6x1
for maximum meter reading., The level should be
so low that limiting does not occur (below 2004 A},

Adjustment of Oscillator, X06xx

The oseillater 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

cy counter connected at test point | 3

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

Checking the Oscillator in IC60x

1C601, IC602, IC603

To adjust the oscillator frequency, connect a

frequency counter at test point| 7 | and, using

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

37.683-E1 4-9

1C605 {In CQF614 and CQF634 only)

W: RF INPUT
L. HF D

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),

37.683-E1
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Filter Matching, Sensitivity, and Audio Level Adjustment, IC60x, IA601 and SQ60x

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 256 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 CQ¥F614 and CRF634 only

Connect RF probe and multimeter at test point
8| in [ABO1,

Adjust Coil L8 in RC6x1 and coils L1, L2, L3,
L4, and 1.5 in IC605 for maximum meter read-

ing. The level should be sc low that limiting

does not oceur (below 200 4 A),

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

meter at test peint ; 1C

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

o

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 S5Q60x,
the output level for 3 dBm, correspondingto 1,1V
across a 600-ohm load,

Connect the audio volimeter and the distortion

meter at test peint | 14| in SQ60x (at cutput ter-

minals).

Calibrate the distortion meter so that the sum of
signal, noise, and distertion corresponds to 100%
when the filter ig not inserted,

Insert filier to remove the modulating frequency.

Reduce the output of the signal generator until the
distortion meter f-eading increases to 256%, corre-
sponding to a 12 dB ratic between signal + noize

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

Distortion; less than 3. 5%.

Carefully adjust the input filter in RCB11 or RC631
for best possible signal-to-noise ratio, It should
be possible to obtain a 12-dB signal-to-noige ratio
for an electromotive force of 0.8 uV,

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

box, where it servesg 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 contrel is lecated in the control
desk cor the control panel of the contrel equip-

ment,

37.683-E1

Set the squelch contrel 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-teo-ncise ratio in the speech chan.
nel: 21 dB, typical.

37.683-E1
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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 | which loads the exciter during adjustments.

The transmitter must operate under carrier-on

conditions during the subsequent adjustments,

This is accomplished by depressing the trangmit
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 PAG11: potentiometer R

In PAG612: potentiometer R10

In PA614: potentiometer RS

In PA631: potentiometer RS

In PAG32: potentiometer RS,

Alignment of Exciter EX6xx

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

EX611 {(in COF611, COF612, CAF613, and CAF614)

RF INPUT

()
RF QUTRUT . q

, 51

EX611

fig. 6

ADC

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, 0.3V,

Insert straps marked G and A.

37.683-E3 4-11

ADC

TO FNEI

RF INPUT
AF INPUT

Adjust coil L3 for maximum meter reading, ap-
prox. 0.5V,

Ingert 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
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Adjust coil L5 for minimum meter reading, ap-
prox, 0,053V,

Repeat alignment of coils 1.3, L4, and L5 (this
is necessary because of inferaction between the
cireuits) until minima and maxima are obtained.

Remove straps.

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

Connect RF probe and multimeter at test point
321 .

Adjust coil L7 for maximum meter reading, ap-
prox. 1,0V,

Connect RF probe and multimeter at test point
33l .

Adjust coils L8 and L9 for maximum meter

reading. Repeai the adjustment of these coile
several times, Reading: approx, 4,0V,

Connect RF probe and multimeter at test point
34 .

Adjust coils L10 and L11 for maximum meter
reading, approx, 4,0V,

Connect RF probe and multimeter at test point
351 .

Adjust coils L12 and 113 ag well as trimmer
capacitor C37 for maximum meter reading, ap-
prox. 2.0V,

Connect RF probe and multimeter at test point
36| in PAB11 or PAB12 {across 47-ohm load
resistor).

Adjust coils L14 and L18 as well ag trimmer
capacitors C42 and C48 for maximum meter
reading, approx. 15V,

EX631 and EX632 (in CQF631and COF632, COF633, COF634, respectively)

CHASSIS (HEAT SINK) OV
CHASSIS (WIRING BOARD)

RF INPUT

PAG31a

RF QUTPUT

EX631

fig. 7

Connect RF probe and multimeter at test point
30 .

Adjust coils L1, L2, and L9 for maximum
meter reading, approx, 0,5V,

Insert etraps marked G and A.

Adjust coil L3 for maximum meter reading, ap-
prox, 0.5V,

37.683-E2 4-12

- RF DUTPUT
k- TO FNBX

Ingert 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 ceil L5 for minimum meter reading, ap-
prox, 0,05V,

37.683-E2
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Repeat alipnment of coils L3, .4, and L5
(this is necessary becauge 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, 0.3V,
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 ceils 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 alipnment of the
modulator. Henceforth the modulator
must not be adjusted for minimum dis-

tortion.

Connect RF probe and multimeter at test point
32f .

Adjust coil L10 for maximum meter reading, ap-
prox, 1,6V,

Connect RF probe and multimeter at test point
33 .

Alternately adjust coils L1l and L.12 for maxi-

mum meter reading, approx, 3.0V,

Connect RF probe and multimeter at test point
351 .

Alternately adjust coils L.13 and L14 for maxi-
mum meter reading, approx. 0,4V,

Connect RF probe and multimeter at test point
36| in PA631 or PAG632 (across the 47-ohm

load resistor).

Adjust coils 115, L16, and L17 and trimmer
capacitor C43 for maximum meter reading,

approx. 17V.

Release the transmit button (or remove strap
between terminals V and K-LJ,

Adjustment of Power Amplifier Stage, PAG00

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

Connect a wattmeter and a dummy load across

the output of power amplifier PA600,

PA611 (10 Watts Power Amplifier Stage in CQF611, COF612, COF613, 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 degignated 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, C8, 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 ocutput 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
@ , 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 resuliing 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, CAF633, and COF634)

Back off the ADC potentiometer, RS {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, C&, C18,

and Cl8 for maximum power ouiput.

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

potentiometer.

Readjust coil L1 and trimmer capacitors C18

and Cl18 for muaximum power cutput.

Again adjust the ADC potentiometer for 10 watis
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 milliammeiter {0-500 mA),
Remove strap designated and insert instead

an ammeter (0-1.5A).

At maximum {10W) power output the current in
iest points should not exceed 300 mA, The
current in test points should not exceed
300 mA,

Remove the metfers and insert the straps.

Adjusting the Power Amplifier for 6 Watts Power Output, PAGx1

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

output as described above,

Using the ADC potenticmeter, reduce the power

output to 7-8 watts,

In PAG11; Readjust trimmer capacitors C17
and C18 for maximum power output,

In PAG31: 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.

Lasily, using the ADC potentiometer, adjust the
power output level for 6 watts,

Currents and voltages at the test points should

be as follows:

PAG11: @ less than 180 mA.

less than 500 mA,

PAG3L: @ less than 180mA, corresponding
10 0,27 V.

lesg than 500 mA, corresponding
to 0.5 V.

PAG612 (25 Watts Power Amplifier Stage in CQF611, CQF612, CQF613, and CQF614)

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 FNG12,

Connect o voltmeter (0-0, 5V) to tegt points @ .
across lest registor R2 (1 ohm),

37.683-I3 4-14

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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PAG12

RF INPUT n
FROM EXEN1 Q g:

Set trimmer capacitors C2 and C3 at approx,

one-fourth of full capacitance,

Set trimmer capacitors C8, C10, €17, 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 (Q1): 0,23A, correspond-

ing to 0,25V at @

2nd driver stage (Q2): 0. 7TA, correspond-

ing to 0.7V at

Ouiput 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 y, If it does not, carefully advance
the ADC potentiometer (anti-clockwise).

Adiust 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 .

Adjust trimmer capacitors C17 and C19 for
maximum reading at test point .

A'djust trimmer capacitors C24 and C25 for

maximum power output,

37.683-E1 4-15

RF QUTPUT
TQ FN§I2Z

~24¥  CHASSIS

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 ratic of the currents changes appreciably,

Thereafter again adjust the PAB12 for maximum
power output, this time working from the output
back towards the input {C25, C24, C19, C17,
C10, C8, C3, C2). It is usually necessary to
repeat the entire alignment procedure a few
times, Make sure thai the above-mentioned
ratio of the currents through the various stages

is resfored.

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 watta of power output is obtained:
Reduce the output to 25 watts by means of ADC
potentiometer R10 and thereafter adjuet trim-
mer capacitors C25 and C24 for besat efficiency.

37.683-E1
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PA614 (25 Watts Power Amplifier Stage in

PAB14

RF INPUT
FROM EXEN

CHASS!S 0¥
ADC

fig, 9

Transfer the signal lead from the exciter from
load resistor R1 to the input of the PAG14.

Connect a watimeter and a dummy load fo the

output of antenna filter FNG12,

Remove strap designated and replace it

with a 500-mA instrument,

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

Connect a voltmeter (0-1V) to testpoints ,
across test resistor R7 (0, 332},

Turn ADC-potentiometer RY all the way down

{counter-clockwise},

Set trimmer capacitors Cl1,C2,C3,C4,C8, 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 (@Q1): 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 4-16

CareMN, COF612, CAF613, and CAF614)

¥

M
[+ 3

RF QUTPUT
TO FNGI2

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 cutput. Repeat the alignment

procedure,

When a power output of 10 watis 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 {Cl, C2,C3, C4,
C5,C8, C7, and C8) for maximum power output.
If more than 25 watts power cutput is obtained
during this alignment, reduce the output to

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

ment a couple of times,

NOTE: During the alignment of PA614 the tuning
slug of trimmer capacitor Cl should
never be turned more than half way out
to avoid incorrect loading of the exciter.

When 25 watts of power output has been obfained
the driver and output stages should be adjusted
for best efficiency and maximum power output,
During the adjustment the output should be kept
at max. 25 watts by means of the ADC-potentio-

meter,

37.683-E2
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Adjust capacitors C3 and C4 for maximum cur-
rent consumption in lst driver stage, measured
at test points @ . Repeat the alignment a coup-

le of times,

Adjust capacitors Ch and C6 for minimum current

consumption in 2nd driver stage, measured at

tesi points . Repeat the alignment a couple
of times,

Adjust capacitors C7 and C8 for minimum current
consumption in the output stage, measuret-:l at test
point @ . Repeat the alignment a couple of
times,

PA632 (25 Watts Power Amplifier Stage in CQF631, CAF632, CAF633, and CQF 634)

PAB32

RF INPUT -
FROM EXEB30

fig. 10
Transfer the signal load from the exciter from
load resistor R1 to the input of the PAG32,

Connect a wattmeter and a dummy load to the

output of antenna filter unit FN632,

Connect a veltmeter 0-1V to test points @
Conne¢t 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 thesge

values:

1gt driver stage (Q1): 0, 2A, corresponding
to G, 3V at
2nd driver stage (Q2): 0, TA, corresponding

to 0,7V at

Qutput stage {Q3): 1, BA, corresionding

to 0,8V at
Turn on the transmitter,

Check if the cutput stage draws current {test
point @ Y

CHASSIS

RF QUTPUT
TO FN&32

If it does not, carefully advance the ADC potentio-

meter {clockwise),

Adjust trimmer capacitors C8, Ci4, Ci6, (18,
and C21 for maximum power cutput into the
dummy lead, It is usually necessgary to repeat the

entire alignment procedure a few times,

When all the stages draw current {(test points

@ . , 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 t{o increase
concurrently with the clockwise opening of the
ADC potentiometer),

When the state of saturation occurs, adjust
trimmer capacitors C21, C18, Ci6, Cl14, 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 2 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 €18 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 4-17
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Crystal Oscillator X0631

Crystal oscillators are as a general rule adjusted
before leaving the factory, for which reason fre-
quency adjustment is necessary only when a new
crystal has been inserted.

A frequency counter is required for making the

exact adjustment,

In this case the transmitier should be aligned
first, because the frequency is most easily
measured at the transmitter output,

The freg]uency accuracy should be better than
1x 107",

Meodulation Adjustment, AAG01 or AAG08

&F INPUT

fig, 11

Make sure that the unit is strapped for phase

modulation {see circuit diagramj,
Set potentiometer R28 at mid-scale,

Connect standard receiver and distortion meter
to the transmitter output through attenuating

networks.

Connect audio veltmeter and tone generator to
the modulation input of AAG01/AABOS,

Adjust the input signal from the tone generator
for modulation level, 110 mV + 20 dB, corre-

sponding to 1,1 V,

AABO1 (in all stations except CQFE14 and CQFE34)

Vary the frequency between 300 and 3000 Hz while

adjusting for maximum frequency swing,

CQM6E11 and CQM8E31: AF max, = 15 kHz
CQM612 and CQM632: AF max, = 5 kHz
CQM6E13 and CQM633: AF max, = 4 kHz,

Adjust, by means of potentiometer R29 in AAG01,
the frequency swing so that it will not exceed the
maximum value (A" max, ) anywhere inside the
frequency range 300 - 3000 Hz, This should be
checked at both negative and positive modulation
peaks.

37.683-E2 4-18

AF QUTPUT

AABOS8 {in CQFB14 and CQF634 only}

Vary the frequency between 300 and 2500 Hz while
adjusting for maximum frequency swing ( AFmax,
+2. 5 kHz).

Adjust, by means of potentiometer R29 in AAGQS,
the frequency swing so that it will not exceed the
maximum value {AF max,) anywhere inside the
freguency range 300-2500 Hz, This should be
checked at both negative and positive modulation
peaks,

Using potentiometer R27, adjust the modulation
sensitivity so that a 110 mV input voltage at
1000 Hz from the tone generator produces a
frequency swing that is 70% of the maximum
permissible swing,

Repeat the adjustment of potentiometers R29 and
R27,

Adjust, at the 110 mV (1000 Hz) input voltage,
the symmetry of the limiter for minimum dis-
tortion, using potentiometer R28,

Recheck the modulation sensitivity and readjust
it if it has changed.

Read the distortion meter, Distortion should be
less than 8%.

NOTICE! Distortion should be measured with

de-emphasis,

37.683-E2
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Adjustment of Antenna Branching Filter BF611

z

@ ©
@
°
®
@]

TANT]

41

&
Q)

fig, 12
Switch the radiostation to a channel in the centre C7, C8, and C9) for minimum signal reading on
of its channel coverage range, the RF millivoltmeter,

Detune all series traps of the filter by means of
trimmer capacitors {1, C2, C3, C4, C5, C6, C7, Adjustment of the Transmitter Section for Minimum

C38, and C9, Take care not to screw the tubular Attenuation of the Transmittin_g_Frequency

i itors too far down, .
trimmer capacit Connect the transmitter to J1,

Set trimmer capacitors C10 and C11 at minimum Connect a 50-ohm load to J2.
capacitance,
Connect a wattmeter to J3,

Adjustment of the Transmitter Section for

lsolation of the Receiving Frequency Turn on the transmitter,

Connect a signal generator, set to the receiving Adjust trimmer capacitor C10 for maximum watt-

frequency {(modulation 1000 Hz), to J1 meter reading, choosing the larger of the two peaks,
Connect a 56-ohm load to J2 Adjust the transmitter output stage for maximum
wattmeter reading, taking care that the transmit-

Connect the receiver to J3. ter does not "squegg" (parametric oscillations),

Strap short-circuit peint K2 to chassis,

Adjust the transmitter section of the branching ) )
Adjustment of the Receiver Section for Mini-

filter by successively tuning the series traps {C1, - -
mum Attenuation of the Receiving Frequency

C2, €3, and C4) for minimum signal at the re-
ceiver input, Connect the transmitter to J1,

Connect the receiver to J2,
Adjustment of the Receiver Section for

Isolation of the Transmitting Frequency Connect a tapped 50-chm load to J3, Connect the

tap to a signal generator set to the receiving fre-

Connect a wattmeter to J1. quency (modulation: 1000 Hz),
Connect a tapped 50-ohm load to J2. Connect the Adjust trimmer capacitor Cl1 for maximum signal
tap to an RF millivoltmeter, input to the receiver, choosing the larger of the two

Connect the transmitter to J3, signal peaks,

Strap short-circuit point K1 to chassis, Adjust the receiver input stage for maximum sen-
sitivity.

Turn on the trangmitter.

Adjust the receiver section of the branching filter

by successively tuning the series traps (C5, C§,

37.683-E2 4-19 37.683-E2
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Adjustment of Antenna Branching Filter BF631

J2

21

J3

fig. 13

Switch the radiostation to a channel in the centre of
its channel coverage range,

Detune all the geries traps of the filter by means of
trimmer capacitors C1, C2, C3, C4, Cb, C6, C1T,
C8, and C8, Take care not to screw the tubular
trimmer capacitors too far down.

Adjustment of the Tranamitter 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 transmitier 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 watimeter to J3,
Turn on the trangmitter,

Adjust the receiver section of the branching
filter by successively tuning the series strapa

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 tranemitter,

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

Adjustment of the Input Stages of the
Receiver for maximum senasitivity

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

Connect a tapped 50-ohm load to J3, Connect the
tap to a signal generater set to the receiving fre-
quency (modulation 1000 Hz),

Adjust the receiver input stage (RC600) for maxi-
murm sensitivity,

37.683-E2
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