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TECHNICAL SPECIFICATIONS

A. General

Unless otherwise stated, specifications are based
on the measuring methods prescribed in EIA pub-
lications RS-152-A, RS-204, and RS-237.

Figures in brackets are typical values.

Frequency Range

420 - 470 MHz.

Channel Spacing and Frequency Swing

TYPE CQF661 | CQF662 | CQF663
Min. channel épacing 50 kHz| 25 kHz| 20 kHz
Max. frequency swing|+15 kHz |+ 5 kHz|* 4 kHz

Service

Simplex or duplex

Modulation

Phase modulated telephony in the range 300 to
3000 Hz.

Frequency Stability

Meets government requirements.

Total Channel Bandwidth

Simplex 1 MHz
Duplex 0.6 MHz

Antenna Impedance

50 Q nominal.

Number of RF Channels

CQF661 Max. 2 channels with provision for

extension to 12 channels

CQF662 and CQF663: Max. 2 channels with pro-
vision for extension to 4 transmitter

channels and 6 receiver channels.

60.301-E2

Operation
Type CAF600 Control Equipment, or Type CB601

Control Box.

Supply Voltage
220/240 VAC, 50 Hz, or 12/24 VDC, depending

on power supply unit used.

Supply Voltage for Radio Units

-24 V £5%.

Ambient Temperature

-25°C to +50°C.
-30°C to +60°C.

Working range:

Function range:

Dimensions

Station cabinet CA602:

550 mm x 365 mm x 135 mm.

Weight
Depends on whether the radiotelephone is for

simplex or duplex service and on the type of

power supply used.

A simplex radiotelephone less control panel and

power supply unit weighs 19. 2 kilos.

A duplex radiotelephone less control panel and

power supply unit weighs 21. 2 kilos.

To these figures must be added the weight of
the power supply unit:

Type PS602 220 V power supply for 12 W radio-
telephone: 6.2 kilos.

Type PS603 220 V power supply for 6 W radio-

telephone: 4.8 kilos.

Type PS604 12/24 V power supply for 6 W radio-

telephone: 1.4 kilos.

Type PSB05 24 V voltage regulator for 6/15 W

radiotelephone: 0.6 kilos.

60.301-E2
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B. Transmitter

RF OutEut
12 watts or 20 watts, +0/-1 dB, measured without

antenna branching filter (if one is used).

Crystal Frequency Calculation

Crystal frequency = §ignsl trequency
36

Spurious and Harmonic Radiation

Less than 2 x 10r7 watts (FTZ measuring method).
12 mV /50 & (GPO measuring method).

Adjacent Channel Interference

Attenuated in accordance with government re-

quirements.

AF Input Impedance

600 Q

Modulation Sensitivity

Nominal value 110 mV for 70% of max. permis-

sible frequency swing at 1000 Hz.

Modulation Response Characteristic

6 dB/octave pre-emphasis characteristic from

300 to 3000 Hz +1/-3 dB relative to 1000 Hz.

By means of a restrapping operation the modulation

response characteristic can be altered to be 6 dB/
octave from 300 to 1000 Hz and flat over the range
from 1000 to 3000 Hz.

Modulation Distortion

Max. 7% of max. permissible frequency swing at

1000 Hz.

Modulation Limiting

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

permissible frequency swing.

FM Hum and Noise

CQF661: Min. 45 dB (-50 dB)
CQF662: Min. 38 dB (-43 dB)
CQF663: Min. 35 dB (-40 dB)

Current Drain

Dimensions

275 mm x 180 mm x 40 mm.

Weight (TX660)

2.2 kilos.

C. Receiver

(typical values)

Receiver Sensitivity

Tnput signal for 12 dB SINAD: 1.0 uVe.m.f. (0.8 uv)

Input signal for 20 dB signal-to-noise ratio (FTZ
measuring method): 1.2 pV e.m.f. (1.0 pV)

NOTE: If the radiotelephone is used with antenna
branching filter BF661, the sensitivity is decreas-

ed by approx. 1 dB.

60.301-E2

Intermediate Frequency

1st intermediate frequency: 10.7 MHz
2nd intermediate frequency: 455 kHz.

Adjacent Channel Selectivity

CQF661: 82 dB (70 dB)

CQF662: 80 dB (70 dB)

CQF663: 80 dB (70 dB) FTZ measuring method.

60.301-E2
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Modulation Acceptance Bandwidth

EQUIPMENT CQF661|CQF662| CQF663
Max. frequency swing| * 15kHz [+ 5kHz |+ 4kHz
Min. 6 dB bandwidth |+ 16kHz|* 8kHz |+ 6kHz

Spurious Response Attenuation

Min. 75 dB (78 dB)

Intermodulation Attenuation

CQF661 and CQF662: Min. 60 dB. (66 dB)

CQF663: Min. 60 dB(66 dB) (FTZ measuring method).

Blocking

Conforms to government requirements.

Spurious and Harmonic Emissions

Less than 0.5 x lO—9 watts (FTZ measuring
method) .

AF Output Impedance

600 Q * 20% measured at frequencies in the
range 300 - 3000 Hz.

Crystal Frequency Calculation

Storno

AF Load Impedance

Nominal 600 Q.

AF Power Output

2 milliwatts.

AF Distortion

3

o©

AF Response

6 dB/octave from 300 to 3000 Hz +1/-3 4B
relative to 1000 Hz.

Dimensions (RX660)

275 x 180 x 40 mm.

Approx. 1.9 kilos.

CQF661 with os-
cillator XO611

CQF661 with os-
cillator XO661

CQF662 and
CQF663 with os—
cillator X0O664

quency, MHzI 9

Oscillator

frequency 45.5 - 51.1 45.5 - 56.9 11.37 - 12.6

range, MHz

Crystal fre- fs - 10.7 fs - 10.7 fs - 10.7
9 36

fs = signal frequency.

60.301-E2
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Power Consumption and Current Drain

D. Power Supply Units

(typica]_ values) without CP600 and with CB601.

Power Consumption at 220 VAC:

RF Output| Type of |Power Consumption
Operation
12w Stand-by 15 W
12w Transmit W
20wW Stand-by 25 W
20W Transmit 130 W

Current Drain at 12 VDC (PS604):

RF Output | Type of [Current Drain
Operation
12w Stand -by 0.4A
12 W Transmit 5.0A
60.301-E2

Current Drain at 3¢ VDC (PS604):

RF Output | Type of |Current Drain
Operation
12 W Stand-hy 0.25 A
12 W Transmit 2.5 A

Additional specifications for power supply

units are listed in Chapter II under the re-

spective circuit descriptions.

Storno reserve right to change the listed

specifications without notice.

60.301-E2
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CHAPTER |. GENERAL DESCRIPTION

A. Construction

Introduction

The fixed UHF-FM radio station, Type CQF600,
is a transmitter/receiver combination. It em-
ployes a type of modular construction that has
enabled Storno to offer a wide range of station
types. These can be supplied, inside the fre-
quency band 420 - 470 MHz, with 50, 25, and
20 kHz channel spacing, for either simplex or
duplex service, or as a repeater station. RF
output is either 12 or 20 watts. The CQF600 can
be supplied for operation from either 220 VAC
or 12/24 VDC supply voltage.

Various types of control systems are available
for use with the CQF600, with facilities for

repeater function, selective calling, etec.

Control equipment (if any) supplied with the

CQF600 is covered by a separate manual.

The CQF600 fully meets the specifications of the
governments of a number of countries, hence

also the requirements of the British GPO standard

60.302-E1

and the American EIA standard for land mobile

radio communication.

This manual is intended as a guide to the in-
stallation, maintenance, and adjustment of the
CQF600, and every effort has been made to pro-
vide, through text and diagrams, an adequate
description of its circuitry, construction, and

mode of operation.

However, because we at Storno are constantly
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

which is inserted as the first page of this manual.

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

the manual.

60.302-E1



Storno Storno

Standard Versions

This manual covers the following types of equip- AF- signal —e———— RX660 |
out !
ment: ) !
Y 2;'\/ AS662
. - i [ i
CQF661: 420-470 MHz, 50 kHz channel spacing. To control _ | cpsoo | pssoo | = (simplex) .
CQF662: 420-470 MHz, 25 kHz channel spacing. equipment | _,HI r - o< Ant
I BP661
CQF663: 420-470 MHz, 20 kHz channel spacing. : ZZV (duplex)
|
These equipments are composed of the units Mod. input —s————1 1 7Xx660 [
tabulated below:
TYPE OF RADIOTELEPHONE | CQF661| CQF662 | CQF663
RECEIVER RX661 RX662 RX663
TRANSMITTER
12 W adjustable TX668 TX669 TX669
20 W TX6610 TX6611 TX6611
POWER SUPPLY
220 VAC PS802, used in radiotelephones with 20 W TX
220 VAC PS603, used in radiotelephones with 12 W TX
12/24 VDC PS604, used in radiotelephones with 12 W TX
Voltage regulator
20 - 28 VDC A PS605, used in radiotelephones with 12 or 20 W TX
ANTENNA SWITCHING UNIT | AS660, used in radiotelephones for simplex
' operation
DUPLEX FILTER . BF661, used in radiotelephones for duplex
operation
A Voltage regulator PS605 is used in conjunction with an emergency power supply
in which the operation voltage is supplied from a charger and buffer batteries.
'q——— 365mm ——.I
Construction [RERENERETI ERNNNSENENI
The units of the radiotelephone are contained in ’_\—l T
a pressure diecast cabinet, type CAB02. This I Y 80 6O 135mm
consists of two sections, a front section and a L“T_"J N AL
rear section which are held together by four LRI '[ ! Ty 4
uppl
hinges in the left side of the cabinet and locked voﬂige
with four screws in the opposite side. A rubber Type plate
. ; . Antenna
packing between the two cabinet sections prevents Multi-wire conRector
any ingress of moisture into the equipment. connector
Holes with

The outside surface of the cabinet is heavily dummy plugs

ibbed i der to b ble of draining heat
S e = cable feedthrough bushing. Also provided are

away from the equipment.

The lower section of the rear wall carries a
multi-wire connector which accepts the control

cable, and an antenna connector and a supply~

60.302-E1

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

used.

1=2 60.302-E1
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The interior of the cabinet provides space for
all units of the station. The transmitter unit
and receiver unit, both housed in screen boxes,
are bolted to the inner side of the front section,
which also houses a group switching relay in

equipment employing between 8 and 12 channels.

The rear section contains the power supply unit
and the antenna switching unit or duplex filter,
depending on whether the station is for simplex
or duplex operation. Space is also provided for

installation of a control panel, type CP800.

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

screen boxes.

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

is bolted to the cabinet.

All RF connectors in the radiotelephone are type
BNC connectors except for the antenna connector,

which is a type N connector.

Front

Storno

CABINET CA602 (FRONT VIEW)
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Type Designations and Specifications For example, equipments CQF661, CQF662, and

A type plate on the lower section of the cabinet CQF663 will be included under the common

rear wall carries the type designation, chief designation of CQF660. Similarly, the common

specifications and serial number of the radio- designation TX660 will be used for all transmit-

telephone. The type designation states the fre- ters and RX660 will be used for all receivers.

quency band and channel spacing of the station

. Placement
as mentioned above.

Th dioteleph is int d f 11 i
The specification lists the following data: ) e radiotelephone is intended for wall mounting,
and various types of brackets for this purpose

Supply voltage (220 VAC, 24 VDC or 12 VDC)
Maximum RF output (12 W or 20W)

Service (S = simplex, D = duplex)

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-
Maximum number of channels that can be

provided (2, 4, or 12).

ing the cabinet so that the individual units of the

equipment will become accessible.

The chapter"INSTALLATION" contains ad-

ditional information on how to mount the radio

Storno .5

| spec e station, as well as a description of the acces-

sories required for this purpose.

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

designation for the different types of equipment.

60.302-E1 1~ 4 60. 302-E1
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CHAPTER IlI. THEORETICAL CIRCUIT ANALYSIS

A. Transmitters

U U U U U U
XS 602 XS 601
2 CHANNELS 12 CHANNELS
.
AA 601
EX 662
PAB63 (20W)
FN 661 PAB64 (12W)
: T il U
N N N N |

TX668, TX 669, TX 6610, TX 6611.

General

TX660 is the group designation of a number of
transmitters comprising types TX668, TX669,
TX6610, and TX6611 for use in the frequency
band 420 - 470 MHz with different channel
spacings and with either 12 W or 20 W RF po-

wer output.

The transmitters are phase modulated on the
fundamental frequency. The maximum number
of crystal oscillators that can be provided is

two - one for each frequency channel.

However, transmitter types TX669 and TX6611
which are used for channel spacings of 20 and
25 kHz, can be extended to a maximum of 4

channels.

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

inside the screen box.

60.303-E1

The top of the screen box can be removed on

loosening a number of screws in it, providing

" access to the transmitter circuits.

The transmitter is divided into a number of sub-

units each of which is built on printed wiring

_boards. The division follows p.;ractical and logical

lines, the aim being to make the transmitter easi-

ly accessible for adjustment and repairs.

DUMMY TERMINAL BOARD

(INTX660 WITH MAX 2 CHANNELS)

SPACE FOR ADDITIONAL
CONNECTOR

SIGNAL OUTPUT

| = - | L
| T T
i I
@ 8 3 4 2
O]
2 alo §888g
_F1 Py P P i |
A T T T T T T T T Al
@ 5 @ ®i TERMINAL BOARD
} 16 1‘\210 { (REPLACES DUMMY IN
@ 8§ 8 8 rxome o e v
e I AL W 28 )

TX 669 AND TX 6611 WITH
MAX. 4 CHANNELS).

The chart on the next page lists the various

types of transmitters and their sub-units.

60.303-E1
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TRANSMITTER TYPE TX668 TX669 TX6610 TX6611
Channel spacing 50 kHz 25/20 kHz 20 kHz 25/20 kHz
RF output 12w 12 W 20 W 20 W
SUB-UNITS

AF Amplifier AAB01 AAB01 AAB01 AAB01
Crystal oscillator (s) X0631/X0665 | XO663 XO631/X0665 | XO663
Crystal oscillator panel | XS601/XS602 | Xs663° | XS601/xS602 | XS663"
Exciter EX662 EX662 EX662 EX662
RF power amplifier PA664 PAB64 PA663 PA663
Antenna filter FN661 FN661 FN661 FN661

+Crysta1 oscillator panel XS663 may be fitted with an oscillator lock, type SU603, which

protects the oscillators from being switched off during heating of the oscillator panel

crystal oven.

MODULATION AMPLIFIER

EXCITER RF OUTPUT AMPL. ANT.FILTER

o= > (L[R2 >

PM

> >

oY

>
36f

CRYSTAL OSCILLATOR BOARD

XS 600

—T(0le

CRYSTAL OSCILLATOR
X0 600

AF Amplifier AAG01

This unit is the transmitter AF section. It serves
the purpose of differentiating, clipping, inte-
grating, and filtering and amplifying the modula-
tion signal before it is applied to the phase modu-

lator in the exciter which follows it.

Crystal Oscillator Units X0631, XO0663, and
X0665

The crystal oscillator is housed in a screen box.
It is a plug-in unit for placement on the trans-

mitter crystal oscillator panel.

The transmitter has an oscillator unit for each

frequency channel.

The three types of oscillators are used as speci-

fied below:

In transmitter TX668: XO631 or XO665, depend-
ing on the frequency sta-

bility required.

60.303-E1

In transmitter TX669: X0663

In transmitter TX6610: XO631 or XO665, depend-
ing on the frequency sta-

bility required.

In transmitter TX6611: XO663

Crystal Oscillator Panels XS601, XS602, and
XS663

The crystal oscillator panel is intended for the
connection of the transmitter crystal oscillator

units.

Crystal oscillator panel XS601, which may be
used in TX668 and in TX6610 accomodates a

maximum of 12 crystal oscillator units.

Crystal oscillator panel XS602, which may be
used in TX668 and in TX6610, accomodates a

maximum of 2 crystal oscillator units.

60.303-E1
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Crystal oscillator panel XS663, which is used
in TX669 and in TX6611, accomodates a maximum
of 2 type crystal oscillator units. The crystal
oscillator panel comprises a crystal oven with

space for the crystals of the two oscillators.

The maximum number of type XS663 crystal os-
cillator panels that can be accomodated by the
transmitter is two. They are placed as shown in

the sketch below.

U U U U U U

X0 600 X0600

XS 663

SU 603 XS 663

X0 600 X0 600

AA 601

N =

PLACEMENT OF SU 603 AND XS 663

Oscillator Lock SU603

The oscillator lock is used with crystal oscil-
lator panel XS663 in transmitters whose oscil-
lators are to remain inoperative until the crystal
oven of the XS663 has reached its operating
temperature, thus ensuring that the oscillator

frequencies are inside the specified range.

The oscillator lock is placed in the transmitter

as shown in the sketch above.

60.303-E1
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Exciter EX662

In the exciter, the oscillator signal is amplified
and phase modulated and thereafter undergoes
frequency multiplication by a factor of 36, fol-

lowed by amplification in a power amplifier.

RF Power Amplifiers PA663, and PA664

The RF power amplifier steps up the output of

the exciter to the output level required.
PA663 is used in 20 W transmitters.

PA6B64 is used in 12 W transmitters.

Antenna Filter FNG61.

Four section m-filter for suppressing harmonic

frequencies
The following pages contain a detailed descrip-

tion of the circuits of the individual sub-units

and their specifications.

60.303-E1
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Audio Amplifiers AA601 and AA608

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

stages:

Differentiating network
1st amplifier

Limiter

Integrating network
2nd amplifier

Splatter filter

Output amplifier,

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

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

ce,

Mode of Operation

Differentiating Network

Each audio amplifier has 600-ohm balanced

transformer input followed by a potentiometer,
R27, for sensitivity adjustment. The following
differentiating network (pre-emphasis network)

OUTPUT AMPL FILTER 2. AMPL

INTEGR NETW.

is switchable between two different time con-

- stants: the strap designated NOTE 1 cuts in the

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

fed to the 1st amplifier stage,

1st Amplifier and Limiter

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

shed in the following manner:

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

put voltage will cause Q3 to draw so much cur-

LIMITER 1. AMPL. DIFF.NETW

B SV R Y

i <<] % ——e— AF INPUT

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

potentiometer R28,

Integrating Network

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

the limiter, thereby avoiding integration,

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

mitter with the limiter operative,

2nd Amplifier and Splatter Filter

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

The amplifier stage is followed by a splatter fil-
ter. This is a pi-network whose cutoff frequency
is 3000 Hz in the AA601 and 2500 Hz in the AAG08
It serves the purpose of attenuating higher fre-
quencies such as harmonics generated by the

clipper and amplifier stage,

Output Amplifier

The output amplifier consists of a single transistor
stage with an un-bypassed emitter resistor., The
collector resistor is a voltage divider (R25 and
R17), making it possible to alter the output

voltage - and hence the frequency swing - by

a restrapping operation.

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

notes on the associated diagrams,

Technical Specifications

Current Drain

13 mA.

37.569-%E1
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Clipping Level (1000 Hz)

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

Minimum Input Voltage for Clipping (1000 Hz)

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

Maximum Output Voltage (1000 Hz)

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

Harmonic Distortion (1000 Hz)

Distortion is measured at output voltage of 0, 8V,
corresponding to 0, 7 AF max, Potentiometer R29
is adjusted so that the output voltage across 10 k
ohms is 1.5 V peak for an input voltage of 20 dB
above clipping level, The input voltage is reduced
to 110 mV, and potentiometer R27 is adjusted for

an output voltage of 0,8 V across 10 k ohms: 0, 5%.

Frequency Response:

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

Frequency response, AA601:

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

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

Frequency response, AA608:

flat between 300 and 2500 Hz +0.2/0, 8 dB; at

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

Input Impedance

600 ohms. Input impedance is floating,

Output Impedance

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

ping.

Dimensions

160 x 28 mm,

37.569-E1
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Transmitter Oscillator Unit X0631

The transmitter oscillator unit is

a
trolled oscillator and is built on a double wirin

(o1}

board. It is a totally enclosed plug-in unit.
The oscillator units plugs into a crystal oscil-
lator panel which has pins mating with sockets

on the oscillator unit.

Mode of Operation

The oscillator uses a parallel-resonant Colpitts
circuit with the crystal loosely coupled to the
transistor. The oscillator is started up by con-
necting the CHANNEL SHIFT terminal to chas-
sis through the channel selector in the control
box. A diode in series with the -24 V supply lead
prevents any flow of undesired current in the unit.
The oscillator signal is fed via the crystal oscil-
lator panel to the RF input of the exciter.

The operating frequency can be adjusted by means

of a trimmer capacitor located close to the crystal.

37.376-E1

Technical Specifications
Crystal Frequency Range

11.3 - 14,66 Mc/s.
Frequency Pulling

VAN § .
.+
T :+30x 10

6

Frequency Stability

Storno

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

Better than *1 x 10~

ILoad Impedance

25 ohms.
Power Output

Approx. 80 uV,

6

37.376-E1



Transmitter Oscillator Unit X0663

Transmitter oscillator unit XO663 is a crystal-

controlled parallel-resonant oscillator for use
in the frequency range 11,67 MHz to 13,1 MHz.
It is built on a double wiring board and is a

totally enclosed plug-in unit.

The X0663 plugs into a type XS663 crystal os-

cillator panel which has pins mating with sockets

on the oscillator unit. The oscillator crystal is
located in the crystal oven of the panel,

Mode of Operation

The oscillator is of the Colpitts type. It is
started up by connecting the CHANNEL SHIFT
terminal to chassis through the channel selec-
tor in the control box. A diode in series with-
the -24 V supply lead prevents any flow of un-
desired current in the unit during receive
periods. The oscillator signal is fed via the
crystal oscillator panel to the RF input termi-
nal of the exciter, Coarse adjustment of fre-
quency is carried out with a trimmer potentio-

meter located in the crystal oscillator panel in

parallel with the oscillator crystal. Adjustment
to exact frequency is performed with a trimmer

capacitor in the crystal oscillator unit proper.

37.785-E1

Technical Specifications

Crystal Frequency Range
11,67 - 13,1 MHz,

Frequency Puiling

With trimmer in XS663: oni >+30x10°%

. . . AF -6
With trimmer in X0O663; TF> 2 x 10

Frequency Stability

A gainst voltage variations within =24 V = 5%:

Better than £0.2 x 105,

In temperature range -30°C to +80°C:
Better than £0,2 x 1075,

Load Impedance
25 ohms.

Power Output

Approx. 25 microwatts,

Current Drain
3.0 mA =0, 3 mA.

Crystal
(Crystal located in XS663): 98-18,

37.785-E1
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Transmitter Oscillator Unit X0665

Transmitter oscillator unit X0665 is a crystal-
controlled parallel-resonant oscillator for use
in the frequency range 11,33 MHz to 14.66 MHz.
It is built on a double wiring board and is a total-

ly enclosed plug-in unit.

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

lator unit.

Mode of Operation

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

60.069-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 Frequency Range
11,33 - 14,66 MHz

Frequency Pulling

Af>+ -6
f;—__—30X10

Frequency Stability

Against voltage variations of -24V * 5%:
Better than £0,1 x 1078,
In temperature range -30°C to +80°C: Better

than =5 x 1()_6

Load Impedance
50 ohms

Power Output

Approx. 25 microwatts

Type of Crystal
98-16.

60.069-E1
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Crystal Oscillator Panel XS601

The crystal oscillator panel consists of a wiring

board with conductors on both sides, and a screen,

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

receiver-oscillator units.

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

In order to ensure that the channels are equipped
with the correct oscillators - and hence the cor-
rect frequencies - the plug pins of the wiring

board are marked with the channel numbers 1-12,

Mode of Operation

Channel Switching

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

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

37, 391-E2

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

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

causing those of group B to make,

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

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

37.391-E2
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Crystal Oscillator Panel XS602

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

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

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

In order to secure that the proper oscillators -
and hence also the proper frequencies - are
provided for the channels, the pin sets of the

37,643-E1

wiring board are marked with the channel

numbers 1 and 2,

Mode of Operation

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

transmit, respectively,

37.643-E1
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Crystal Oscillator Panel XS663

Crystal oscillator panel XS663 has plug pins
which permit two osgcillator units, 3
X0664, to be connected to it. The panel also
incorporates a proportionally controlled crystal

oven,

Mode of Operation

The oven circuit of the crystal oscillator panel
is based on a transistor, Ql, which receives
24 volts of supply voltage through its collector
resistor, R1, The heating current through the
transistor is controlled at its base by means
of a zener-regulated variable bias voltage and
two temperature-dependent resistors, R2 and
R5.

R2 is a PTC resistor which is moulded into the
crystal holder together with the transistor and
collector resistor R1, thereby causing thermal

balance in the system.

R5 is an NTC resistor which is mounted in ther-
mal contact with the outer metal casing of the
oven, Its function is to reduce variations in oven
temperature. In series with R5 is a resistor, RS,
which serves the purpose of linearizing the ef-
fect of the NTC resistor at high ambient tempe-

ratures.

Resistor R4 and diodes E1 and E2 reduce the

effect of any supply-voltage variations.

37.787-E1

CRYSTAL OVEN
KRYSTAL OVN

Potentiometer R3 may be used for adjusting the
h

temperature of the crystal oven - normally +80°C

LIl P

Technical Specifications
Supply Voltage
-24V £5%,

Ambient Temperature

-30°C to +80°C.

Oven Temperature

+80°C % 3%.

Temperature Stability

Against voltage variations (24 volts =5%):
AT less than 0, 5°C.

Against temperature variations from -30°C to
5°C below oven temperature:
AT less than =0, 3°C.

Current Consumption

Warm-up: approx. 195 mA,
Steady current consumption at room temperature

and oven temperature of 80°C: approx. 50 mA.

Dimensions

68 mm x 44 mm x 30 mm,

Crzstal Type

98-18,

37.787-E1
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Oscillator Lock SU603

The oscillator lock used in conjunction with
oscillator panel XS663 ensures that power is
not applied to the oscillator units until the ovens
of the crystal oscillator panels have reached

their operating temperatures.

Mode of Operation

The oscillator lock operates as a Schmitt trig-
ger, with the oscillators wired as the collector
impedance of one transistor. Current for the
crystal oven of the XS663 is passed through two
resistors (R1 and R2), and the resulting voltage
drop actuates the Schmitt trigger., Whether sup-
ply voltage will be applied to the oscillators
therefore depends on whether or no the oven has

reached its operating temperature,

37.786-E1

10
TIL XS663

-24V CONT.

-24V RX Jf TX

10 xs663

Diode E1 reduces any variations in the threshold
of the Schmitt trigger that might be caused by

temperature variations.

Technical Specifications

Current Drain
1.6 mA with oscillators operating,

Off-to-on Threshold
90 mA =10 mA.

Hxsteresis
15 mA £5 mA.

Dimensions
44 x 24 mm.

37.786-E1
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EXCITER EX662

General

EX662 is an exiter unit employing open

print construction. It contains all the necessa-
ry frequency multiplication and modulation
circuitry to deliver a modulated output

level of 350mW/50Q at 450MHz, from a

non - modulated input signal of approx.
80pW/50Q, 12MHz. These are the levels
required for, and avaible from, the succeeding
power amplifier unit, PA663/664, and

the preceeding oscillator source.

The oscillator signal is delivered to the

first buffer stage, Q1, via the matching

network L1 - C1. After amplification the
signal is fed to the modulator network

L3, L4, L5 via the matching network L2 -
C5. From here the modulated signal passes
the second buffer stage Q2, the first doubler
stage Q3, the first tripler stage Q4, the
second doubler stage Q5, the second

tripler stage Q6 and finally an amplifier
stage Q7.

The output level can be adjusted by means
of variable resistor R45.

The signal path is illustrated by the following
block diagram.

I.BUFFER  MODULATOR 2.BUFFER  1.DOUBLER 1.TRIPLER 2. DOUBLER 2. TRIPLER P.A.
0SC. f 2% 6f 12f [> 350mwW
INPUT > 2f 6f 12f 36f 0

LEVEL
ADJ.
AF »—— .
-1- 60.262-E1

60-262-E1
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Circuit Description

Buffer stages Q1, Q2

Buffer stages Q1 and Q2 are almost identical,
both employ tuned matching networks

at input and output. Neutralisation is not
employed, stability being assured by resistive
loading of the matching networks. This
approach gives negligible interaction between
buffer networks and the modulator circuitry.
Input circuit L1 - C1 gives an approximate
match to 50Q, Q1 delivers a partially limited
signal of suitable level for the modulator.

Q2 raises the modulator output signal

to a level suitable for driving doubler Q3.

Modulator

The phase modulator L3, L4, L5, consists
of a modified bridged - T network. This

type of network employs two circuits which

are the inverse of each other i.e. Z1 x Z2 = K.

This is acheived by employing two iden-—
tical "modulated" parallel networks L3 -

E2 and L5 - E3. The network L5 - E3

is "inverted" by quarter wave transformer
(high pass) L4 - C8 - C9, so that con-
dition Z1 x Z2 =K applies. The advantages
of this network are: low insertion loss,
constant four-pole impedance, large phase
swing with low AM. To improve the isolation
between the modulator and the buffer matching
networks 3dB attenuators R7 - R19 - R20

are interposed.

Frequency Multiplier Stages

Each multiplier stage, Q3 - first doubler,
Q4 -

Q6 - second tripler are conventional common

first tripler, Q5 - second doubler

emitter stages. All multiplier stages employ
band - pass filters as coupling networks.
The choise of bandpass filters as interstage
networks is dictated by spurious suppression
considerations, this in it's turn determines

the exiter unit's high frequency band width.

Final Amplifier

Q6 is a conventionel common emitter power

amplifier which raises the available power

60.262-E1
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level (approx. 40mW) from tripler stage

Q5 to an output level of 350mW. The output
matching network L18 - C46 - CAT is

a m - network allowing matching to 50Q.
Network L17 - R46 is a selective damping
circuit which suppresses parasitic oscillations

under conditions of mismatch.

Technical Specifications

Supply voltage:

- 24V

Current consumption:

<130mA

Tuning range:
420 - 470MHz

Frequency multiplication factor:

36

Crystal frequency range:

11.666 - 13.06MHz

Output power:
>350mwW

InEut power:
>40pW

Generator and load impedance

50Q2

LF input impedance:

10KQ

Modulation sensitivity (A f = 10kHz/1000Hz):

0,7+ 0,2V.

Distortion (A f = 10kHz/1000Hz):

5%
RF Bandwidth:
1IMHz.

Temperature range:

Normal Working: —2520— +700C
Reduced Performance: -30 C- +80 C

Mechanical dimensions:

68 x 140 x 25mm

Weight:
85gr.

60.262-E1
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RF POWER AMPLIFIER PA663

General

Power amplifier PA663 is a three stage
amplifier operating in the UHF frequency
range. All the stages are in the common-
emitter configuration and operate in class
B - C. The emitters are returned directly
to a local earth plane which is elevated
at -24V (600 series positive to chassis).
All matching networks are realised as
lumped networks in order to conserve
space. The amplifier is provided with

a double helical resonator input filter

to reduce inband spurious content from
EX662 to negligible proportions.

The transistors employed are infinite
SWR tested types thus eliminating the
necessity of employing ADC protection
networks. The amplifier operates with

a supply voltage of -24V.

Input Filter.

The input filter consists of a double

helical resonator, band-pass, network

1.PA

HELIX FILTER

which cleans the input signal of inband
spurious signals. The filter matches
into 50Q at both input and output.

First stage QI
First stage Q1.

The first impedance transformation is
performed by C8, C9, C8A, C9A and

the transistor package inductance. This
transformed impedance is then approximately
matched to 50Q by the network L1, CT,

C6. The output from Q1 A(approx. 3W)

is matched into the next stage by network
L4, C12, C13, L5. Network C36, R2,

L3, is a parasitic killer.

Second stage Q2.

Capacitors C16, C17, C16A, C17A perform
the first transformation together with

the transistor package inductance. This
gives a near optimum match between '

Q1 and Q2 with the aid of network L4,
C12, C13, L5. The output from Q2 (approx.

2.PA 3.PA

INPUT
350m w/so-n-

«

OUTPUT
22w /500

> =D

60. 258-E1
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12W) is matched into the next stage,
Q3, by network C22, L9, C23, C24,
L10. This network contains an amount
of redundacy in order to acheive a 509

interface at the junction L9, C23.

Final stage Q3

Capacitors C25, C26, C25A. C26A perform
the first transformation together with

the transistor package inductance. This
together with network C22, L9, C 23,
C24, L10 gives a near optimum match

to the previous stage 2. Network R7,
L13, C30 is a parasitic killer. Network
L14, C34, C35 matches the output into
5092,

Power Supply - Measuring Points

Each stage is supplied with DC via a
measuring shunt. Q1 is supplied via R3
giving measuring point 1 . Q2 1s supplied
via R4 giving measuring point 2 . Q3

is supplied via R6 giving measuring

point 3

Each stage is provided with a low valuc
feed choke and individual HF decoupling
capacitor.

Capacitors C27 and C28 decouple the

entire amplifier at low and intermediate

frequencies. The chassis plane, as mention-

ed earlier, is elevated at -24V and is
provided with decoupling capacitors

at each attaching screw.

Technical Specifications

Supply voltage:

-24V

60.258-E1

°

Frequency range:

4°0 - 470MHZ

Output power (24V):

> 22W

Current consumption (24V):

<3.24

Generator and load impedance:

500

Ingut power:

> 350mW

Temperature range (heat sink):

Normal working range
-25°C to + 70°C

Functional range (reduced performance)
-30°C to + 80°C.

Mechanical dimensions:

130 x 56 x 29mm

Weight:

200g>.

Storno
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RF POWER AMPLIFIER PAG664

General

Power amplifier PA664 is a two stage
amplifier operating in the UHF frequency
range. Both stages are in the common
emitter configuration and operate in
class B - C. The emitters are returned
directly to a local earth plane which

is elevated at -24V. (600 series positive
to chassis).

All matching networks are realised

as lumped networks in order to conserve
space. The amplifier is provided with

a double helical resonator input filter

to reduce inband spurious content

from EX662 to negligible proportions.
The transistors employed are infinite
SWR tested types thus eliminating the
necessity of employing ADC protection
networks. The amplifier operates with

supply voltage of -24V.

1.PA

Input Filter

The input filter consists of a double
helical resonator, band-pass network,
which cleans the input signal of inband
spurious signals. The filter matches

into 50 at both input and output.

First stage Q1

The first empedance transformation

is performed by C8, C9, C8A, C9A
and the Transistor package inductance.
This transformed impedance is then
approximately matched to 50Q by the
network L1, C7, C6. The output from
Q1 (approx. 3W) is matched into the
next stage by network L4, C12, C13,
L5. Networks C28, R2, L3, Cl11 is

a parasitic killer.

2.PA

HELIX FILTER
INPUT X
JSOmW/SO e %

D QUTPUT
L &
sw/son

60.259-E1
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Final stage Q2

Capacitors C16, C17, C16A, C17A perform
the first transformation together with

the transistor package inductance.

This gives a near optimum match between
Q1, and Q2 with the aid of network

L4, C12, C13, LS.

The output from Q2 (approx. 12W)

is matched into 50Q by means of network
C22, L9, C23. Network R5, L8, C21

is a parasitic killer.

Power Supply - Measuring Points

Each stage is supplied with DC via a
measuring shunt. Q1 is supplied via
R3 giving measuring poin 1 Q2 is
supplied via R4 giving measuring point 2
Each stage is provided with a low value
feed choke and RF decoupling capacitor.
Capacitors C24 and C20, C15 decouple

the entire amplifier at low and inter-
mediate frequencies. The chassis plane,
as mentioned earlier, is elevated at

-24V and is provided with decorpling

capacitors at each attaching screw.

60. 259-E1
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Technical Specifications

Supply Voltage:

-24V

Frequency range:

420 - 470Mhz

Output power (24V):

> 9w

Current consumption (24V):

1,4A

Generator and load impedance:

50Q

InEut power:
350mW min.

Temperature range (heat sink):

Normal working range:

-25°C to + 70°C

Functional range (reduced performance):
-30°C to + 80°C.

Mechanical dimensions:

130 x 56 x 29mm

Weight:
200gr.

60. 259-E1
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ANTENNA FILTER FN661

General

FN661 is a harmonic filter containing
four full - section, m, constant K filter
elements. Use of feed through capacitors
as shunt reactive element gives good
cooling and low self inductance, this

in turn gives high power capability and
good stop - band attenuation as a result.

Technical Specifications

Filter type:
Low pass, constant K.

No. of full sections:

4 (m)

Cut off frequency:

550MHz

60.260-E1

Insertion loss 400 - 470MHz

inclusive reflection loss (500/50Q):
<0, 8dB

True ohmic loss:

<0, 2dB

Power capability:

50w

Temperature range:

-30°C to + 80°C
Dimensions:

54 x 31 x 29mm
Weight:

50gr.

60.260-E1
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Chapter IlI. Theoretical Circuit Analysis

B. Receivers

IA601

1C600

Space for additional RC661
Plads til ekstra RC661

RC661

XS602
(XSSO‘I
XS663

Terminal board

General

RX660 is the group designation of a number of
receivers comprising types RX661, RX662, and
RX663 for use in the frequency band 420-470 MHz
with channel spacings of 50 kHz, 25 kHz, and

20 kHz, respectively.

The receivers are double-conversion super-
heterodyne receivers employing intermediate
frequencies of 10.7 MHz and 455 kHz. The
requisite amount of adjacent-channel selectivi-

ty is obtained by means of two block filters.

The maximum number of crystal oscillators
that can be provided in the receiver is usually

2 - one for each channel,

However, receiver type RX661, which is used
for 50 kHz channel spacing, can be extended to

a maximum of 12 channels.,

Receiver types RX662 and RX663, for 25 and
20 kHz channel spacing, respectively, can be

extended to a maximum of 6 channels.

The receiver is housed in a closed metal box

carrying on its outside a coaxial connector for

32,046-E1

Terminal bresedt

incoming signals, and terminals for the aeceiver
cabling which connects, via feedthrough filters,

to the respective circuits inside the screen box.

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

access to the receiver circuits.

The receiver is divided into a number of sub-
units each of which is built on printed wiring
boards. The division follows practical and
logical lines, the aim being to make the re-
ceiver easily accessible for adjustment and

repairs.

SIGNAL INPUT  SPACE FOR ADDITIONAL DUMMY
CONNECTOR (IN RX86x WITH MAX 2 CHANNELS

L e o |
"lh".lb' i
11 IT 15

TERMINAL BOARD

- |
j%@a@d
3588,

I1 T |

-CD

Py “@ TERMINAL BOARD

§ § & irerLaces oumme

T 10| RNSS) WITH MAX 12 CHANNELS
88 | RX662 AND RX653 WITH MAX

32, 046-E1
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RECEIVER TYPE RX661 RX662 RX663
Channel Spacing 50 kHz 25 kHz 20 kHz
SUB-UNITS

Receiver Converter RC661A RCGGIA RCGGIA
Crystal Oscillator X0611/X0666 X0664 X0664
Crystal Oscillator Panel XS601 /XS602 X5663" X5663"
IF Converter IC601 1C602 I1C603
IF Filter BP601 BP602 BP602
IF Amplifier IA601 TIA601 1A601
Squelch and AF Amplifier SQ601 SQ601 SQ601
A

Space has been left in the receiver screen box for installation of an
additional receiver converter for use where additional receiver input

bandwidth is required.

A type SUG03 oscillator lock may be used in conjunction with oscillator
panel XS663. The oscillator lock keeps the oscillators inoperative while

the crystal oven of the oscillator panel is warming up.

Sub-units
RECEIVER CONVERTER IF CONVERTER IF FILTER {F AMPLIFIER SQ AND AF AMPL.
N "W e N
RF INPUT—— % [> % M e % M pre=.m % !>>> 7'4 e |> —= AF OUTPUT
f9 G
(it Sq
f3 -
D CRYSTAL OSCILLATOR PANEL
v 7,
G (1 G
S \\ \\ —
- v =
i J L
CRYSTAL OSCILLATOR
°
Receiver Converter RC661 box, It is a plug-in unit for placement on the re-

; P . . eiver cr i el. ecei
The receiver converter amplifies the incoming eelver crystal escillator panel. The receiver has

signal and provides adequate image rejection. It R gealatgy woit Seor ek ey avey chianmel,
also multiplies the oscillator signal frequency The three types of crystal oscillators are em-

to the injection signal frequency required by ployed as specified below:

the mixer, which converts the incoming signal
In receiver RX661: XO611 or XO666, depending

on the frequency stability re-

frequency to 10.7 MHz,

Crystal Oscillator Units XO611, X0664, and quired,
20660, In receiver RX662: X0O664,
The crystal oscillator unit is housed in a screen In receiver RX663: X0O664,

32, 046-E1 32,046-E1
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Crystal Oscillator Panels XS601, XS602, and
XS663

The crystal oscillator panel is intended for the

connection of the receiver crystal oscillator units.

Crystal oscillator panel XS601, which may be
used in the RX661, accommodates a maximum of

12 crystal oscillator units.

Crystal oscillator panel XS602, also used in the
RX661, accommodates a maximum of 2 crystal

oscillator units.

Crystal oscillator panel XS663, used in the RX662
and in the RX663, accommodates a maximum of

2 type X0664 crystal oscillator units. The crystal
oscillator panel comprises a crystal oven with

space for the crystals of the two oscillators.

The maximum number of type XS663 crystal
oscillator panels that can be accommodated by
the receiver is 3. They are placed as shown in
the sketch below.

\J U U U LF \J
®
X0 600 ||X0600 X08600 X0600 X0600 XOGOO
@ ®
SuU603 XS663 ___XS663 XS 663
X-TAL OVEN X-TAL OVEN X-TAL OVEN
L1
®
PLACEMENT OF SUB03 AND XS663 IN |
RECEIVERS RX662 AND RX663 L

32.046-E1

Oscillator Lock SU603

The oscillator lock is used with crystal oscil-
lator panel XS663 in receivers whose oscillators
are to remain inoperative until the crystal oven
of the XS663 has reached its operating temper-
ature, thus ensuring that the oscillator frequency
is inside the specified range.

The oscillator lock is placed in the receiver as

shown in the sketch below.

IF Converters IC601, IC602, and IC603

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

and converts it to 455 kHz,

IF' Filters BP601 and BP602

455 kHz bandpass filter,

IF Amplifier TIA601

455 kHz intermediate-frequency amplifier with

limiter and FM signal demodulator.

Squelch and AF Amplifier SQ601

AT amplifier unit with electronic squelch.

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

their specifications.

32,046-E1
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Receiver Converter RC661

The receiver converter consists of the follow-

ing stages:

1st Signal Frequency Amplifier
2nd Signal Frequency Amplifier
Mixer

Oscillator-signal Buffer Amplifier
1st Oscillator-signal Tripler

2nd Oscillator-signal Tripler

DC Filter

The stages and circuits of the receiver con-
verter are built on a number of wiring boards
which are housed in a screen box with par-
titions, providing screening of the entire unit
and of each circuit separately. Only the DC-
filter, which is built as a separate unit, is
located outside the screen box,

The receiver converter serves the purpose of
amplifying the incoming signal and converting
it to a first intermediate frequency of 10.7 ..
MHz, for which purpose an oscillator signal,
amplified and multiplied, is injected into the

mixer,

Silicon n-p-n transistors are used throughout,

and all RF circuits are capacitance tuned and

Mode of Operation

Signal Frequency Amplifiers

The incoming signal is applied, via a bandpass
filter (L1 and L2), to the lst signal-frequency
amplifier, This stage operates in a grounded-
emitter circuit and has a variable neutralizing
capacitance (C8). From this stage, the ampli-
fied signal is fed through a four-circuit filter
(L3, L4, L5, and L6) to the 2nd signal-fre-
quency amplifier, which is identical with the
preceding stage and has a variable neutralizing
capacitance (C20). The 2nd signal-frequency
amplifier works into a three-circuit filter

(L7, L8, L9), the last circuit of which is com-
mon to the output signals of the signal-frequen-
cy amplifier and multiplier chain, the frequen-
cy difference being 10,7 MHz. For this reason
the circuit has been made so wide that neither

signal undergoes appreciable attenuation.

Mixer

From L9, the amplified and filtered signal
from the antenna and the multiplied oscillator
signal are fed to the emitter of the mixer tran-

sistor, which operates in a grounded base cir-

temperature stabilized. cuit,
1SF-AMPL 2 SF-AMPL. MIXER
ANT SIGNAL INPUT—»% — D —>_% - D Wﬁ V] _F% _,_1T%7|Mcnz
>
STRAIGHT AMPL.
U IRY f Y f

RF INPUT

FROM X0 1IN > N 3] | 3f
37.565-E1 37.565-E1
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The intermediate-frequency signal at 10, 7T MHz
is taken off across the collector circuit of the
mixer, which can be matched to the following
IF' converter unit by means of a system of

straps.

Buffer Amplifier and Multiplier Stages

The oscillator-signal buffer amplifier and the
two following tripler stages are built on a
wiring board which is screened from the other
stages of the converter unit, The oscillator
signal is applied to the buffer amplifier, which
has low-impedance input and incorporates
feedback and neutralizing circuits, The output
of the buffer is fed via the circuit L.12, which
is tuned to the oscillator frequency, to the
base of the 1st tripler. This stage operates

in a grounded-emitter circuit.

From the collector circuit (LL13) of the 1st
tripler, signals are fed to the emitter of the
2nd tripler. This stage operates in a grounded-
base circuit. The multiplied oscillator signal
is thereafter applied to the mixer-stage emit-

ter via the circuit L9.

37.565-E1
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Technical Specifications

Frequency Range
420 - 470 MHz.

Gain
Voltage gain from antenna to emitter of mixer:
11.5 dB.

Input Impedance
Nominal 50 dB.

Crystal Frequency Calculation

_ fant - 10,7
— 9

fx is the crystal frequency in MHz and

fx MHz

3

where

fant is the signal (antenna) frequency in
MHz,

Crystal Frequency Ranges

See under technical specifications for the crystal
oscillator type employed: XO611, X0O662, or
X0664.

Mechanical Dimensions

160 x 32 mm.,

37.565-E1
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Receiver Oscillator Unit X0611

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

on the oscillator unit.

Mode of Operation

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

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

circuit.

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

the channel selector in the control box, A diode

in series with the -24V supply lead prevents any

flow of undesired current in the unit.

The oscillator signal is fed to the receiver con-

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

the crystal,

37.385-E1
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Technical Specifications

Crystal Frequency Range

48,4 - 56,9 Mc/s.

Frequency Pulling

S‘fr: +30 x 1075,

Frequency Stability

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

Better than 20,2 x 1079,

In temperature range -30°C to +80°C:

Better than #2 x 10'6.

Load Impedance

50 ohms,

Power Output
Approx, 1 mW,

37. 385-E1
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Receiver Oscillator Unit X0664

Receiver oscillator unit XO664 is a crystal-con-
trolled parallel resonant oscillator for use in the
range 11, 37 MHz to 12,76 MHz, It is

built on a double wiring board, and is a totally

frequency

enclosed plug-in unit. The X0664 plugs into a
type XS663 oscillator panel which has pins mating
with sockets on the oscillator unit. The oscillator

crystal is located in the crystal oven of the panel.

Mode of Operation

The oscillator is of the Colpitts type. It is started
up by connecting the CHANNEL SHIFT terminal to
chassis through the channel selector in the control
box. A diode in series with the -24 V supply lead
prevents any flow of undesired current in the unit

during transmit periods.

Oscillator transistor Q1 has a tuned collector
circuit from where the second harmonic of the
oscillator frequency is taken off and applied to
transistor Q2 which operates as a doubler, This
arrangement provides output at four times the

crystal frequency.

The oscillator signal is fed to the receiver via

the crystal oscillator panel, A trimmer potentio-
meter located on t-he crystal oscillator panel in
parallél with the oscillator crystal permits coarse
adjustment to frequency. Accurate adjustment is

performed with a trimmer capacitor in the

crystal oscillator unit proper.

Technical Specifications

Frequency Range
For crystal: 11,37 - 12,76 MHz,
For output signal: 45.5 - 51,5 MHz,

Frequency Pulling

With trimmer in Xsss3:-f%f > £30 x 1075,

. . . pavig -6
With trimmer in XO664: Y > +4x10 7,

Frequency Stability

Against voltage variations (-24 V £5%):
Better than 0,2 x 10—6.

In temperature range -30°C to +80°C:

Better than 0,2 x 10'6.

Load Impedance

50 ohms,

Power Output

Approx, 800 microwatts.

Current Drain
3.0 mA.

Crystal
(Crystal located in X5663): 98-18,

37.788-E1



Storno Storno

Receiver Oscillator Unit X0666

Receiver oscillator unit XO666 is a crystal-con- voltage which is varying at high and low tempera-
trolled, third-overtone oscillator, It is built on tures only, is applied to E3 via R8 and E1 from
a double wiring board, and is a totally enclosed the voltage divider R1 and R2.

plug-in unit, The oscillator unit plugs into a

crystal oscillator panel which has pins mating TEChnicai Speciﬁcations
with sockets on the oscillator unit.
Crystal Frequency Range

Mode of Operation 45.5 - 56.9 MHz

The oscillator uses a series-resonant Colpitts

Frequency Pulling

circuit followed by a temperature compensating
fA—f >+25x1070

network, 5

The oscillator is started by connecting the CHAN-

NEL SHIFT terminal to chassis through the chan- Lrequency Stability

Against voltage variations of -24V *2,5%:
Better than ¥1,5 x 10'6.
In temperature range -30°C to +80°C:

Better than 2,5 x 1075

nel selector,

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

A capacitance diode E3, biased by a temperature- TLoad Impedance

dependent voltage, compensates for frequency 50 Q
variations at high and low te.mpe.rature.s. Output Voltage
The temperature compensation is provided by 200mV/502 *3dB
applying two independent voltages to capacitance
diode E3.

One of these voltages which is varying within the

Current Drain
At 25°C: 3.5mA £0, 5mA

entire temperature range is applied to E3 from Type of Crystal
the voltage dividers R4, R5 and R1, R2. The other 98-21,

60.070-E1 60.070-E1
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IF CONVERTER 1C601, IC602, 1C603, and 1C607

The IF converter unit is built on a wiring board,

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

Crystal Filter

Oscillator

Mixer

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

a low intermediate frequency signal at 455 kHz.

IF converter IC601 is used in equipments with

50 kHz channel separation.

IF converter IC602 is used in equipments with

25 kHz channel separation.

IF converter IC603 is used in equipments with

20 kHz channel separation.

IF converter IC607 is used in equipment with

12.5 kHz channel separation.

The converters use different crystal fil-

ters but are otherwise quite identical.

X- TALFILTER 2 MIXER

i =

107MHz INPUT »— 7 N M  |—=—— 455kHz OUTPUT
FROM RC Vo W 10 BP

10,245 MHz

or

11155 MHz

G
=

20SCILLATOR

37.387-E3

Mode of Operation

Crystal Filter

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

ensures a perfect impedance match.

Oscillator

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

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

tor.

Mixer

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

is taken off at the collector.

Technical Specifications

Input Frequency

10.7 MHz

37.387-E3
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Ou"gput Frequency

455 kHz

Input Impedance

910 Q //20 pF

Output Impedance

4.7 KQ //480 pF.

Maximum Frequency Swing

IC601: * 15 kHz

IC602: + 5 kHz

IC603: = 4 KkHz

IC607: * 2.5 kHz

Bandwidth

IC601 At 3 dB attenuation relative to 10. 7 MHz:
< +14.5 kHz.
At 50 dB attenuation relative to 10. 7 MHz:
> * 50 kHz.

IC602 At 3 dB attenuation relative to 10. 7 MHz:
< * 7 kHz.
At 50 dB attenuation relative to 10. 7 MHz:
> + 25 kHz.

I1C603 At 3 dB attenuation relative to 10. 7 MHz:
< * 5,5 kHz;
At 50 dB attenuation relative to 10. 7 MHz:
>+ 20 kHz.

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

< + 2.75 kHz.

At 50 dB attenuation relative to 10. 7 MHz:

>+ 7.5 kHz.

Bandpass Ripple

IC601>2 dB
IC602 > 1.5dB
I1C603 > 1.5 dB
IC607 > 2 dB

Oscillator Frequency

Calculation of crystal frequency (fx):
fx = 10.7 MHz - 0. 455 MHz - 10. 245 MHz

However, at certain incoming frequencies the low

crystal frequency must not be used owing to the

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

crystal frequency is used.

The calculation of the high crystal frequency is as

follows:
fx = 10.7 MHz + 0. 455 MHz = 11. 155 MHz.

The lists below specifies what type of crystal which

is to be used within the various frequency ranges.

A =10.245 MHz
B = 11.155 MHz

146-174 MHz
Receiver frequency range | fx.
146.0 - 152.5 MHz A
152.5 - 154.9 MHz B
154.9 - 162.7 MHz CA
162.7 - 165.1 MHz B
165.1 - 174.0 MHz A

68-88 MHz
Receiver frequency range | fx.
68.0 - 70.5 MHz A
70.5 - 72.9 MHz B
72.9 - 80.8 MHz A
80.8 - 83.2 MHz B
83.2 - 88.0 MHz A

420-470 MHz
Receiver frequency range | fx.
420.0 - 421.5 MHz B
421.5 - 428.8 MHz A
428.8 - 431.7 MHz B
431.7 - 439.1 MHz A
439.1 - 442.0 MHz B
442.0 - 449.3 MHz A
449.3 - 452.2 MHz B
452.2 - 459.6 MHz A
459.6 - 462.5 MHz B
462.5 - 470.0 MHz A

Crystal Specification

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

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

37.387-E3
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Frequency Pulling Range for Osc.

<+ 50x% 105

Available Power Gain

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

Dimensions

80 x 40 x 29 mm.

37.387-E3
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IF FILTER BP601b, BP602b, and BP6013

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

output impedance transformers.

IF filter BP601b is used in equipments with 50 kHz

channel separation.

IF filter BP602b is used in equipments with 20/25

kHz channel separation.

IF filter BP6013 is used in equipments with 12.5 kHz

channel separation.
Technical Specifications

Centre Frequency

455 kHz.

Generator Impedance

4.7 KQ //480 pF.

Load Impedance

1 KQ //480 pF.

Bandwidth

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

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

60.261-E2

BP602b At 3 dB attenuation relative to 455 kHz:
> & 1 kHZ.
< % 10 kHz.

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

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

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

Insertion Loss

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

Filter Ripple
<2dB

Dimensions

80 x 40 x 24 mm.

60.261-E2
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IF Amplifier 1AGO1

The IF amplifier is built on a wiring board.

It consists of the following stages:

Four IF Amplifier Stages

Discriminator

Output Amplifier

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

nator,

Mode of Operation

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

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

operate as voltage limiters.

The discriminator is an inductively coupled

Foster Seeley discriminator the output circuit

IF AMPL LIMITER

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

used for different channel separations,

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

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

plifier at the back of this manual),

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

sistance base biasing network,

Technical Specifications

Intermediate Frequency

455 ke/s.

Max. Frequency Swing

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

strap used.

DISCR AF AMPL

Ve

455kHz INPUT
FROM BP = D> M

Y/ - AF OUTPUT
A 10 SQ60x
\/

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

Generator Impedance

1 k ohm/0, 25 mH.

Input Impedance

1 k ohm // 480 pF.

Output Impedance

340 ohms.

Discriminator Bandwidth

Linear to £20 kec/s.

Discriminator Slope

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

Discriminator Centre Frequency Stability

+1 ke/s.
Gain

The gain is determined as the input voltage at
which the audio output voltage has dropped 1 dB
below max, audio output voltage. Af = 10,5
kc/s and fmod = 1000 c/s: 1.6 uV.

Audio Output Level

At fmod = 1000 c/s.

For AF = %2, 8 kc/s, strapped for AFmax, =
+5 ke/s: 0.9 V.

For AF = #£3,5 kc/s, strapped for AFmax, =
+5 ke/s: 1.1V,

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

37.389-E1
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Demodulation Characteristic

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

Distortion

In the range 3000 - 3000 c/s:

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

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

Min, Load Impedance

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

10 mA.

Dimensions

160 x 24 mm.

37.389-E1
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Squelch and Audio Amplifier

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

stages:

Noise Amplifier
Noise Rectifier
Audio Amplifier,

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

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

the audio amplifier stage.

Mode of Operation

Audio Amplifier

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

integrating network and a potentiometer.

Storno

SQ601

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

output impedance of 600 ohms.

Squelch Circuit

A portion of the noise from the discriminator is

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

peaks of a certain magnitude can make the tran-

sistor conductive. The noise voltage consequent-
ly generated in the collector circuit is rectified

by a diode and applied to transistor Q2, which

operates as a DC amplifier.

N AF |AMPL

- AF OUTPUT
TO AA(IN CB)

. ]

FILTER NOISE AMPL. NOISE DET.
9%
N
e
AF INPUT
FROM 1A INTEGR. NETW.
R
7Nt
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When a sufficiently high noise voltage is applied
to the noise rectifier, the collector-emitter im-
pedance of the DC amplifier will be so low that

the base bias for the audio amplifier disappears,

thereby muting the latter,

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

squelch potentiometer located in the control box.

The resonant frequency of the bandpass filter in
the input circuit of the squelch unit can be altered
by strapping, permitting use of the filter at chan-

nel separations of 20, 25, and 50 kc/s.

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

NOTE 2 in the photograph of the unit shows the
strap for 50 kc/s.

Technical Specifications

Input Impedance

In the range 300 - 3000 c/s:

Greater than 3 k ohms.

Output Impedance

At 1000 c/s: 600 ohms.

Nominal Load Impedance

600 ohms.

Audio Output Level

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

Frequency Characteristic (PM)

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

37.390-E1
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Frequency Characteristic (FM)

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

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

Output Noise Attenuation

Unsquelched: better than 50 dB
Squelched: better than 70 dB.

Squelch Sensitivity

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

full unsquelching occurs at:

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

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

Squelch Hang

At max. squelch sensitivity: approx. 0.5 sec.

At min, squelch sensitivity: approx. 0.1 sec.

Channel Separation

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

Delay

Approx., 50 msec,

Current Drain

For unsquelched operation (audio output): 12mA,

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

148 x 24 mm,

37, 390-E1
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C. Power Supply Units

General

Depending on supply voltage and tra.nsfnitter RF
output, radio station CQF600 can be supplied with
several 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 be 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 is brought in through a hole in the bottom

of the cabinet,

32,039-E1

Types

PS602,

PS603.

PS604,

PS605,

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

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

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

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.

32,039-E1
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POWER SUPPLY UNIT PS602b

Power supply unit PS602b is operated from the
mains. 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 CQF600 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 II

(4 KV primary-to-secondary and primary-to-

chassis).

Rectifier and filter

Rectifiers E1, E2, E3, and E4 operate in a bridge
circuit in which E1 and E2 are 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 C1 and C2.

The TX series regulator is composed of four
transistors:
a series regulator Q3, two driver transistors

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

60.256-E1 - o

The RX series regulator is composed of three
transistors: a series regulator Q1, 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 series 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 Q134 which receives

a constant current from Q14.

By adjusting the firing time of SCR E3 and SCR

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 Q16
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

to E3 and E4 is delayed. As a result the power

delivered to C1 and C2 is 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 across

R4, R5 and R6 turns on Q12 and Q11. The reference

60.256-E1
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voltage to the constant voltage sources is disabled
and the transistors biased off. To reset the circuit
the mains must be disconnected and the capacitors
allowed to discharge for approx. 15 seconds.

In case of regulator failure causing excessive
voltage at the output, transisfor Q10 will start
conducting. The voltage drop across R24 will
turn SCR E7 and SCR E6 ON. This will place

E6 as a direct short circuit across the rectifier

with the blow of fuse S2 as a result.

Receive-Transmit Change-over circuit

The current sources are switched on and off

by a Schmitt Trigger which is controlled by the
transmitter 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 Q9 off
and Q17 on allowing current to flow through
R32. This will switch current source Q7 off and
current source Q8 on and thus the RX voltage
is off and the TX voltage on. The regulators
are supplying voltage to a common terminal via

isolating diodes.

60.256-E1
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Technical Specifications

Mains voltage
220V or 240V AC + 10 /-20%, 50 to 60Hz.

Current consumption

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

Output voltage

24.4V * 0.6V.
24.4V * 0.6V.
23.6V % 0.6V.

24V RX:
24V TX:
24V Continouus:

Output Current

RX max. 1.0A
TX max. 3.8A
Cont. max. 0.7A
Loss

Approx. 60W at 264V supply voltage (primary
240V tap. at maximum output load 3.8A).

Type of service

Continous

TemEerature

PS602b is intended for mounting on a heat sink,
which may assume the fo(l)lowing te(r)nperature:
Working range -25"C to +65_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

60.256-E1
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POWER SUPPLY UNIT PS603a

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

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

main components:

Power transformer

Rectifier

Filter

Series regulator

Electronic protective circuit

Transmit relay.

Circuit Description

Power Transformer

The transformer has three windings. A
primary for 220V and 240V, and two se-
condaries, one for 39/43V and one for
15-0-15V. The 39V tap is used if the mains
voltage does not decrease by more than

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

is inserted in the primary circuit.
The transformer meets CCE standard,
class II (4 kV primary-to-secondary and

primary-to-chassis) .

Rectifier and Filter

Rectifier E1 is a bridge-type silicon rectifier.
The filter consists of a swinging choke
and an electrolytic capacitor C1, chosen

in the interests of low ripple, low internal

resistance, and reasonable physical dimensions.

60.257-E1

Series Regulator

The series regulator is composed of three
transistors, a voltage amplifier Q3, a current
amplifier @2, and a series transistor Q1.
The base of amplifier transistor Q3 receives,
via potentiometer 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 transistor.
The loop consisting of transistors Q3,

Q2, and Q1 will oppose any change in

output voltage by regulating the voltage
across series transistor Q1 at a value that

will keep the output voltage constant.

Electronic Protective Circuit

This circuit cuts off the output current

in the case of short-circuits or overloads.

It operates on the principle of registering
the voltage across a resistor R5, inserted

in the collector circuit of series transistor
Q1. If the voltage across R5 increases

to a value corresponding to approx. 2.8A

or more, transistor Q5 will saturate, causing

transistors @1 and Q2 to cut off.

This condition is stable even if the fault
which caused the protective circuit to
function disappears. The circuit is reset
by removing the mains voltage and cutting
it in again after approx. 15 seconds, when

capacitor C1 will be sufficiently discharged.
The RX and TX voltage outputs are protected
against overload by means of transistor

Q5 and diodes E12 and E13.

The -24 volts at either the RX or TX terminal
will cause either diode E12 or diode E13

60. 257-E1
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to conduct. This will hold the base potential

of transistor Q5 below the conducting level.

An overload will cause a voltage drop

at the collector of the conducting switch
transistor (QT7 or Q8). If the output voltage
drops below -23 volts, the base potential
of Q5 will raise accordingly. This will
bring transistors Q4 and Q5 into the stable
condition priviously described, causing

transistors Q1 and Q2 to cut off.

The output voltage is protected against
overvoltage by zener diode E7 which is
connected directly across the output. If,

for example, the series transistor short-
circuits, the output voltage will become

so high that E7 becomes conductive and
melts, whereafter the fuse S1 in the transfor-
mer circuit blows. Both the fuse and the
zener diode must be replaced in order

to put the equipment back into operation.

Receive-Transmit change-over Circuit

The receive-transmit change-over circuit
is composed of transistors Q6, Q7, Q8

and associated components.

In receiving mode transistors Q6 and QT
are OFF and transistor Q8 is ON, as base
current is allowed to flow through diode
E10 and resistors R28, R29 and R30. -24

volt is then present at the RX-terminal (4).

Grounding the KEY terminal (7) will bias
transistor Q6 ON through resistor R31.

The current through tranisistor Q6 and
resistors R29 and R30 will bring transistor
Q7 into saturation placing -24 volt on the
TX-terminal (3). ’

The collector voltage of Q6 will be lower

than the break-down voltage of zener diode

E10 and transistor Q8 is OFF, as it is deprived
of its base current. Consequently the

RX voltage is cut off.

60.257-E1
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Grounding the KEY terminal (7) will also
operate the antenna switch relay, which

is placed outside the power supply unit.
Diode E9 suppresses voltage spikes arrising
from the antenna relay being released.
NOTE: The power supply unit may be
used for both simplex and duplex
operation of a radio station. In
the latter case a strap must be

inserted between terminals 4 and 5.

Technical Specifications

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

Current Consumption

Approx. 0.5A at max. load of 1.9A.

Output Voltage

24V + 2.5%
Ripple less than 10 mV p-p.

Output Current

Max. 1.9A

-24V RX 0.3A
-24V ‘TX 1.3A
Loss

Approx. 60 watts at 264V supply voltage
(primary 240V tap) and at maximum output
load (1.9A).

Type of Service

Continuous

TemEerature

PS603 is intended for mounting on a heat
sink, which may assume the following
temperatures:

-25°C to +85°C

Working range:
-30°C to +75°C

Function range:
Weight

4.8 kilos
Dimensions

275mm x 150mm x 88mm

60.257-E1
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Power Supply Unit PS604

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

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

DC converter with voltage switch
Series regulator
Starter and transmit relay

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

Mode of Operation
D¢ Converter

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

37.646-E1

The converter frequency is between 1 and

4 kHz,

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

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

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

station,

Series Regulator

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

37.646-E1
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The base of theva.mplifier transistor receives,
via an alignment potentiometer, a portion of
the output voltage., A reference diode in the
emitter circuit compares the voltage across

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

the control begins to increase, so will the
collector current of the amplifier transistor,
and the base voltage for the control transistor
will decrease, This will cause the base voltage
for the series transistor to decrease, and the
voltage drop across the latter will increase,
resulting in a drop in output voltage. The out-
put voltage is adjusted for -24V by means of
alignment potentiometer R14, A zener diode
across the regulator output protects the trans-
mitter-receiver modules against overvoltage in
the case of defects in the series regulator since
the voltage cannot exceed a certain potential

(approx. 30V).

Starter Relay

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

them is energized for starting, the other coil

being short-circuited via one of the contact pairs

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

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

Transmit Relay (function in simplex operation)

Transmit relay (Re. B) is operated from the
control box or control equipment, This relay
switches the supply voltage back and forth be-

37.646-E1
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tween the receiver and transmitter sections
(contact set bl) and short-circuits a feedback
resistance in the DC converter during trans-
mission (contact set b2); the latter operation
is performed in order to obtain maximum ef-
ficiency at fluctuating converter loads. When
the transmit relay is operated, the antenna
switching relay - placed outside the power
supply unit - is energized via the DC path
through diode E7 and the transmit button to
earth, This occurs simultaneously with the
operation of the transmit relay, but since the
operating time of the antenna switching relay
is shorter than that of the transmit relay, the
antenna will be connected to the transmitter
before the latter begins to operate and can
deliver any power,

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

contact set b3 of the transmit relay.

(function in duplex operation)

b2
i
————
@———— -2,V RX (CONTINUOUS)
o9 ReB
TRANSM. BUTTON
=~ [ i . 0
[CHASSIS

In duplex operation, the antenna switching
function is not performed, and the power supply
unit delivers -24V for the receiver section

continuously.
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Technical Specifications

Supply Voltages

Measured at input terminals

Storno

OutEEt Load
max, 0,5A,
Transmit: max, 1,6A,

Receive:

Output Voltage Ripple

Supply Voltage | Minimum | Nominal | Maximum Less than 10 mV p-p,
12V 10.0V 12.6V 16,5V Converter Frequency
24V 20,0V 25,2V 33.0V
1-4 kHz,
Output Voltage Temperature Range
Regulated, -24V, Ambient temperature:
Working range: -25°C to +70°C.,
Output Voltage Fluctuation Function range: -30°C to +80°C.,
For temperature and load fluctuations.
Less than +0,6V,
Current Consumption, typical
Voltage Receiver Setting Transmitter Setting
Iout = 0A Iout = 0.5A Iout = 0A Iout = 1,6A
12,6V 0.2A 1.9A 0.5A 6.2A
25,2V 0.11A 0. 88A 0.2A 2.7A

37.646-E1
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Power Supply Unit PS605

Introduction

The battery regulator PS605 regulates the d.c.
voltage from the 24- or 28 volt battery. PS605
automatically operates on its battery whenever

the ac line power is disconnected.

Installation

The PS605 is installed as sub-modular unit in
combination with other sub-modular units on a
specially constructed heat sink in a CQF600 radio

station,

Mode of Operation

The PS605 regulator consists of the following
elements,

Sampling element

Comparison element

d.c. amplifier element

Preregulator element

Series regulator

Over voltage protection

d.c. voltage converter.

Voltage regulation is performed by applying a
sample of the output voltage at the base of the
Q7 and by comparing it to the reference voltage
at the base of Q6 of the symmetrical differential

amplifier,

60, 159-E1

The amplified difference voltage from the dif-
ferential amplifier is taken from Q7 to the d.c.
amplifier Q3 which raises the difference signal
from the comparison element to a level sufficient
to drive the series control element Q5, The
series control element Q5 interprets the signal
from the d.c. amplifier Q3 and makes the adjust-
ments necessary to maintain a constant output

voltage at 24 volts.

The preregulator element Q2 provides a constant
current to the base of the d.c. amplifier Q3 which
helps eliminate the ripple current to appear at the

base of the series regulator Q5.

Over Voltage Protection

Q8 is normally off, If the voltage through E9
exceeds the predetermined level at 5. BV. Q8 turns
on. This tends to turn Q3 on, which results in
switching Q5 off and consequently the potential at
the regulator output is shortened. Over voltage
protection switch can be reset to its normal posi-

tion by shorting C8.

D.C. power converter transforms available d.c.
voltage from 24-28 volt battery to -10V auxilliary
voltage which is applied in series with -24V bat-
tery supply voltage in order to compensate for

variations in battery voltage.

60.159-F.1
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Technical Specifications

Maximum unregulated input voltage 28V
Ripple Less than 10mV p-p
output voltage 24V £2,5V

Maximum load current 4A

60.159-E1

Maximum current drain
Maximum temperature range
Operational performance
Weight

Dimensions, modular chassis

Storno

120-200 mA
-30°c-+70°C
continous

560 grammes
89 x 274 mm.

60,.159-E1
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POWER SUPPLY UNIT

PS2605

INTRODUCTION

The battery voltage regulator PS2605 regu-
lates the d.c. voltage frem a 24, or 32 volt

battery. The regulator automatically opera-
tes on its battery whenever the a.c. line

power is disconnected.

INSTALLATION

The PS2605 is installed in combination with
other sub-units on a specially constructed
heatsink in a CQF600 radio station.

MODE OF OPERATION

The PS2605 regulator consists of the follow-

ing circuits:

d.c. switching converter
d.c. regulator

electronic key circuit

CONVERTER

The switching converter comprises an astab-
le multivibrator, Q17-Q18, two driver tran-

sistors, Q20-Q21, and a switching output

transistor, Q22, which drives transformer T1.

At the anode of E14 a negative voltage grea-
ter than the input voltage is available. A
portion of this voltage is applied to the ba-
se of the comparison transistor, Q19,' which
controls the frequency of the astable multi-
vibrator. A resistor, R45, sets the conver-
ter output voltage to -27 V. Transistor Q19
will be off whenever the input voltage ex-
ceeds -27 V. The multivibrator then stops
running and hence the switching transistor
Q22 is off.

60.359-E2

The output voltage is then analagous to the
input voltage.

Transistors Q15 and Q16 form a Schmitt trig-
ger circuit of which Q16 is on when the in-
put voltage is less than -15.5 V. When on,
Q8 and Q16 inhibits the transmitter key cir-
cuit and thus the transmitter cannot be key-
ed. When the input voltage is above -18.5 V,
Q16 is off and the transmitter inhibit is re-

moved.

DC REGULATOR

The d.c. regulator comprises one output for
the transmitter, one for the receiver and a
constant voltage output, which is derived
from the two regulator outputs via diodes

E6 and E7. The two regulator circuits each
employs a series regulator transistor, Q1,
Q8, a driver transistor, Q2, Q9, and a com-
parator transistor, Q3, Q10. Transistors Q4
and Q11 make the circuits self-starting and
transistor Q5 inhibits the TX regulator,
when the transmitter is not keyed. Q5 also
controls transistor Q6, the purpose of which
is to discharge the TX output capacitor via
R11 when the station reverts to the recieve
mode.

Transistor Q12 inhibits the RX voltage when
keying the transmitter in the simplex mode
and also controls transistor Q13 which, via

R30 discharges the RX output capacitor.

KEYING CIRCUIT

When keying the transmitter diode E5 ensu-
res the antenna switch relay to energize fast
and when the keying ceases, transistor Q7
holds the antenna relay until the TX voltage
has dropped to half the nominal output.

Keying the trammitter also shorts the base

60.359-E2
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of Q5 to 0 V causing it to be nonconductive Qutputs

and the TX voltage to rise. When the volta- Continuous voltage: -24 V £5%, 1 A max.
ge exceeds -12 V, base voltage is applied RX voltage: -24 V £5%, 1 A max.
to Q12 via R31. Transistors Q12 and Q13 TX voltage: -24 V 5%, 4 A max.

turn on and the RX voltage disappears. Re- 5 A max. with conti-

; . nuous voltage output
leasing the key button causes transistor Q14

; unloaded.
to turn on (base voltage applied via R17-R33)

and transistor Q12 to turn off. The RX vol-

; tic TX volt inhibit for battery in-
tage rises and when exceeding -12 V, Q5 Avtematie vottage Y

t volt less than -15.5 V.
and Q6 turn on and the TX voltage disap- put voltage les
pears.

. : - All outputs are short circuit proof.
In the duplex mode a shorting link is inser- outp B

ted to disable the function of Q14 and hence
Converter frequency

the RX voltage is continuously on.
Above audible range

TECHNICAL SPECIFICATIONS Radiations
Comply with Authorities regulations.

(<Stérgrad klein on all terminals).

Supply Voltage

-21 V to -32 Vd.c. Temperature range:

Working range: -25%C - +65°C.
Function range: -30%¢ - +70°C.

Supply Current
Max. 10 A at full load and -21 V.

Dimensions

275 mm x 150 mm

60.359-E2 =2 = 60.359-E2
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D. Antenna Switching Units and Antenna Branching Filters

Antenna Switching Unit

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

which incorporates a coaxial relay.

Types
AS662 Antenna switching unit for use in fixed

radio stations for simplex operation.

Antenna Branching Filters

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

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

to the receiver input,

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

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

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

32.039-E1
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Antenna Switching Unit AS662

Antenna switching unit AS662 is a coaxial an-
tenna switching unit for use at frequencies up
to approx. 500 MHz, Its impedance is 50 ohms.

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

cabinet,

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

phone,

Mode of Operation

2 270a

=24V CONTINUOUS
00
100y \:—E‘- Relay

I——-o/o———-c1>

TRANSM. BUTTON

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

locking voltage.

This is accomplished by applying -24 volts con-

37.679-E1

tinuously to the capacitor when the relay is not

operated.

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

Technical Specifications

Impedance
50 ohms,

Contact Current

Max, 0.75 amp. in range 60-500 MHz,
Insertion Loss
0.1 dB.

Attenuation between Closed and Open Contacts

Max, 35 dB at 470 MHz.

Operating Voltage

24 volts =5%.,

Operating Current

50 mA.

Operating Time

Max, 7 msec,

Drop-out Time

Max, 20 msec.

37.679-E1
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Branching Filters

Storno

BF661 and BF662

Branching filters BF 661 and BF662 are used
with radiotelephones operating in duplex service
in the frequency range 420-470 MHz with the
transmitter and receiver connected to the same

antenna.

Branching filter BF661 is used in the fixed radio-
station CQF660, where it is mounted in the station
cabinet, The filter is housed in a screen box the
top side of which has a number of holes in it to
provide access for adjustment of the filter cir-
cuits, Two cables fitted with connectors are used
for connecting the filter to the transmitter signal
output and the receiver signal input whilst a third
cable is connected to the antenna connector of the

station cabinet.

Branching filter BF662 is used in conjunction
with the mobile radiotelephone CQM610, The
BF662 consists of a type BF661 branching
filter housed in a cabinet which may either
be installed separately or mounted to the

radiotelephone cabinet.

Branching filter BF662, just like the BF611,
is equipped with two cables with connectors
which plug into the transmitter output and re-
ceiver input whereas the antenna terminal of
the network is a connector mounted on the

cabinet,

37.790-E1

Mode of Operation

The branching filter is composed of two band-

stop filters one of which is the transmitter
section, the other one being the receiver section.
Each band-stop filter consists of five series-
resonant traps.

These traps are identical except for L5, C51,
C52, and L6, C61, C62, which are two identical
series-resonant traps of considerably higher Q
than the other circuits, to compensate for the in-
sertion loss introduced by the filter, Four straps
in each filter section have fixed coupling capaci-
tors whereas the last trap has an adjustable

coupling capacitor.

Each series resonant trap is a shortened
quarter-wave coaxial circuit which is tuned at

a point approx, A /12 from the shorted end of
the circuit. This is also the point at which the
circuit is connected to the cable through the
filter, by means of a trimmer capacitor or
fixed coupling capacitor. Where a trimmer
capacitor is used for the connection it may be
used for adjustment of the apparent surge impe-

dance of the series-resonant trap.

The traps connect to each other in each section
of the branching filter via the cable through the
filter in such a way that the length of cable be-
tween traps is approx. A [4.

37.790-E1
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Each of the two filter sections connects to the
antenna feed cable through a quarter-wave

cable.

Technical Specifications
Frequency Range
420-470 MHz.

Duplex Spacing (transmitting frequency -

receiving frequency)
Min, 9-20 MHz.

Insertion Loss
At 9 MHz duplex spacing: approx, 1.7 dB
At 20 MHz duplex spacing: approx, 1,4 dB.

Pass Band
+0,3 MHz— 0,6 MHz,

Isolation
Min, 45 dB.

37.790-E1
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Peak Isolation
Min, 60 dB.

Nominal Impedance »
50 ohms,

Standing-wave Ratio
Less than 2.

Maximum Power Input
15 watts.

Temperature Range
-25°C to +75°C.

Dimensions
BF661: 274 x 149 x 53 mm
BF662;: 307 x 160 x 72 mm,

Weight
BF661: 2.2 kilos

BF662: 3.8 kilos,

37.790-E1
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ANTENNA BRANCHING FILTER

BF663,

DESCRIPTION

GENERAL

The branching filter connects the transmit-

BF664, BF665, BF666

The branching filter may be integrated with
the circulator unit DC661 or may work alone.
Furthermore, the filter can be designed so
that TX > RX or TX < RX, and hence 4

differents BF units appear:

ter and the receiver to the antenna in a L. TX > RX BF663
station working in the duplex mode. The 2. TX < RX BFe6k
purpose is to utilize a common antenna for 3. TX > RX +DC661 BF665
simultaneous transmitting and receiving. b TX < RX +DC661 BF666
* BF66x

FEESEssssE e s EmaEms mam = |

1 |

I I

|

: Branching Circulator |

Receiver l Transmitter

! Filter DC661 |

[ |

[ l
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BRANCHING FILTER

The applied filter has 5 resonators working
in the frequency range of 406 to 470 MHz.
The resonators are divided so that 2 are
used in the transmitter branch (tuned to
the receiver frequency) and 3 are used in
the receiver branch (tuned to the transmit-

ter frequency).

The filter is designed as a notch filter and
the 2 resonator branch provides an isula-
tion of minimum 60 dB while the insertion

loss is less than 1.2 dB.

The 3 resonator branch provides an isula-
tion of minimum 80 dB while the maximum

insertion loss is 2.4 dB.

60.398-E2

Depending on whether the transmitter fre-
quency is higher than the receiver frequeh—
cy, or, vice versa, the branching filter is

designated and adjusted accordingly.

BRANCHING FILTER WITH CIRCULATOR

If, in certain cases, an improvement of the
transmitter intermodulation characteristics is
desired, the circulator DC661 is inserted
between the transmitter and the branching
filter.

Both filter and circulator are mounted on a
common chassis after which they all together
constitute a BF unit, the designation of which

is determined by the filter.

60.398-E2
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ANTENNA BRANCHING FILTER BF663, BF664, BF665, BF666

SPECIFICATIONS

Storno

BF663 BF664 BF665 BF666
TX>RX TX<RX

TX>RX TXLRX +circulator
Frequency range MHz 406 - 470
Duplex spacing MHz 10
Maximum power applied w 50 25
Insertion loss, TX dB 1.2 2.4
Insertion loss, RX dB 1.2 1:2
RX-isolation on TX-freq.| dB 60 60
TX-isolation on RX-freq.| dB 80 80
Nominal impedance Q 50 50
SWR 1.8 % 1 -
Frequency stability pgm 2.7 =

€
Temperature range °c -40 - +70 -25 - +70
Mechanical dimensions mm 275 x 148 x 50
Weight kg 1.725 1.950
e D

60.398-E2
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ANTENNA BRANCHING FILTER

BF663b, BF664b, BF665b, BF666b

DESCRIPTION

GENERAL

The branching filter connects the transmit-

The branching filter may be integrated with
the circulator unit DC661 or may work alone.
Furthermore, the filter can be designed so
that TX > RX or TX < RX, and hence 4

differents BF units appear:

ter and the receiver to the antenna in a sta- ks TX > RX BF663b
tion working in the duplex mode. The pur- 2. TX <RX BF664b
pose is to utilize a common antenna for si- 3 TX > RX + DC661 BF665b
multaneous transmitting and receiving. b, TX <RX +DC661 BF666b
BF66%
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BRANCHING FILTER

The applied filter has 5 resonators working
in the frequency range of 406 to 470 MHz.
The resonators are divided so that 2 are
used in the transmitter branch (tuned to
the receiver frequency) and 3 are used in
the receiver branch (tuned to the transmit-

ter frequency).

The filter is designed as a notch filter and
the 2 resonator branch provides an isula-
tion of minimum 35 dB while the insertion

loss is less than 1.2 dB.
The 3 resonator branch provides an isula-

tion of minimum 70 dB while the maximum

insertion loss is 2.7 dB.

60. 480-E1

Depending on whether the transmitter fre-
quency is higher than the receiver frequen-
cy, or, vice versa, the branching filter is

designated and adjusted accordingly.

BRANCHING FILTER WITH CIRCULATOR

If, in certain cases, an improvement of the
transmitter intermodulation characteristics is
desired, the circulator DC661 is inserted
between the transmitter and the branching
filter.

Both filter and circulator are mounted on a
common chassis after which they all together
constitute a BF unit, the designation of which

is determined by the filter.

60.480-E1
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ANTENNA BRANCHING FILTER BF663b, BF664b, BF665b, BF666b

SPECIFICATIONS

BF663b BF664b BF665b BF666b
TX>RX TX<RX

TX>RX TX<LRX +circulator
Frequency range MHz 406 - 470
Duplex spacing MHz 5
Maximum power applied W 50 25
Insertion loss, TX dB 15 2.7
Insertion loss, RX dB 1.2 1.2
RX-isolation on TX-freq.| dB 35 35
TX-isolation on RX-freq.| dB 70 70
Nominal impedance Q 50 50
SWR 1.3 % 1 =
Frequency. stability Ef—nl 2,7 —

&

Temperature range °c -40 - +70 -25 - +70
Mechanical dimensions mm 275 x 148 x 50
Weight kg 1.725 .950

$Storno
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ANTENNA BRANCHING FILTER

BF667 / BF6611 and BF668 / BF6612
BF669 / BF6613 and BF6610 / BF6614

GENERAL

The branching filter connects the transmit-
ter and the receiver to the antenna in a sta-
tion working in the duplex mode. The pur-
pose is to utilize a common antenna for si-

multaneous transmitting and receiving.

The branching filter may be integrated with

the circulator unit DC661 or may work aione.

Receiver
Filter

Branching

DESCRIPTION

Furthermore, the filter can be designed so
that TX > RX or TX < RX, and for either

5 MHz or 10 MHz branching, hence 8 different
BF units appear:

BRANCHING
5 MHz 10 MHz
I. TX > RX BF667 BF6611
2. TX < RX BF668 BF6612
3. TX > RX + DC661 BF669 BF661
4, TX < RX + DC661 BF6610 BF6614

Circulator

BRANCHING FILTER

The applied filter has 5 resonators working
in the frequency range of 406 to 470 MHz.
The resonators are divided so that 3 are
used in the transmitter branch (tuned to
the receiver frequency) and 2 are used in
the receiver branch (tuned to the transmit-

ter frequency).

60.532-E1

Transmitter
DC661

_——

The filter is designed as a notch filter and
the 2 resonator branch provides an isola-
tion of minimum 35/60 dB while the insertion

loss is less than 1.2 dB.

The 3 resonator branch provides an isola-
tion of minimum 60/80 dB while the maximum

insertion loss is 2.7 dB.

Depending on whether the transmitter fre-

quency is higher than the receiver frequen-

60.532-E1
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cy, or, vice versa, the branching filter is

designated and adjusted accordingly.

BRANCHING FILTER WITH CIRCULATOR

If, in certain cases, an improvement of

transmitter intermodulation characteristics is

ANTENNA BRANCHING FILTER

Storno

desired, the circulator DC661 is inserted

between the transmitter and the branching

filter.

Both filter and circulator are mounted on a

common chassis after which they all together

the
is determined by the

SPECIFICATIONS

filter.

60.532-E1

BF667 BF668 BF669 BF6610
TX>RX TX<KRX
TX>RX TX<RX +circulator
Frequency range MHz 406 - 470
Duplex spacing MHz 5
Bandwidth MHz 1
Maximum power applied W 50 25
Insertion loss, TX dB 1.5 2.7
Insertion loss, RX dB 1.2 1.2
RX-isolation on TX-freq. | dB 35 35
TX-isolation on RX-freq. | dB 60 60
Nominal impedance ohm 50 50
SWR 1.4:1 -
Frequency stability pc[:))m 2:1 =
Cc
Temperature range o -40 - +70 =25 = +70
Mechanical dimensions mm 275 x 148 x 50
Weight kg 1.725 1.950
BF6611 BF6612 BF6613 BF6614
TX>RX TX<RX
TX>RX TX<RX +circulator
Frequency range MHz 406 - 470
Duplex spacing MHz 10
Bandwidth MHz 1
Maximum power applied w 50 25
Insertion loss, TX dB 1.2 2.4
Insertion loss, RX dB 12 1.2
RX-isolation on TX-freq. | dB 60 60
TX-isolation on RX-freq.| dB 80 80
Nominal impedance ohm 50 50
SWR 1.4:1 =
Frequency stability Bg—r-‘l 2.7 —
Temperature range °c -40 - +70 -25 - +70
Mechanical dimensions mm 275 x 148 x 50
Weight kg 1,725 1. 950
=9 =

constitute a BF unit, the designation of which

60.532-E1
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CIRCULATOR

GENERAL

The circulator DC661 is a directional coupler
unit working in the UHF range. It is connec-
ted between the transmitter output and the
antenna and, if a duplex fil‘ter is used, the
unit is connected to the transmitter side of

the filter.

The directional coupler is built around a fer-
rite element, which together with the matching
networks at the ports, is mounted in a sealed
inclosure in order to hinder unwanted RF-ra-

diation.

The input port match and the port, on which
the load resistor is mounted, are designed as
L-circuits as only impedance matching is made

here.

At the output port the aim is, besides impe-
dance matching, an attenuation of the second
harmonic and therefore two L-circuits are

used.

As well the input port as the output port

are matched to 50 ohm.

60..399-E2

DC661

SPECIFICATIONS

Frequency Range
420 to 470 MHz

Bandwidth
>2%

Insertion Loss
<1.2 dB

Maximum Power applied
50 W

Isulation
>20 dB

Temperature Range
-25°C to +80°C

Nominal Impedance
50 ohm

Dimensions (| x w x h )

136 x 48.5 x 32 mm

Weight
225 g

Storno
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CHAPTER III. INSTALLATION
A. Installation of the Cabinet

General

The site for a fixed radio station should be chosen

on a basis of the following factors:

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

hence also the losses involved,

b) Maximum ambient temperature permitted for
the equipment is 500C, and the temperature in
the station room should never exceed this
limit, Since all the heat generated in the equip-
ment must be drained away through the surface
of the cabinet, it is important to avoid covering

up the latter.

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

opened, thereby making the circuitry accessible,

Installation of the Cabinet

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

ing types of suspension:

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

concerning the mounting of the cabinet.

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

an Unbrako key (L-shaped hexagonal key).

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

loosened without using tools.

Conventional Suspension, 37.091

This is a kit comprising the following parts:

32.040-E1
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One suspension plate
One locking screw

Five wood screws

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

mensions are listed.
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All dimensions are in millimetres.
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All dimensions are in millimetres,

T-Suspension (code No. 37.088 or 37.105)

A T-suspension is a kit-comprising the following

parts:

One suspension plate with locking pawl

Nine wood screws

Fig. 2 shows how to mount the cabinet. All di-

mensions are listed.

B. Installation of Cabling

The cabling required for operation of the Storno-

phone 600 fixed radio station comprises:

Power cable
Antenna cable

Control cable,

Power Cable

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

unit of the equipment,

Antenna Cable

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

connector, Type N),

Control Cable with Multiwire Connector

The control cable connecting the control equip-

ment to the radio station proper is a 26 -con-

32.040-E1 3-2

CQF600

<= l COAX CABLE

2-WIRE CABLE

NET ELL. AKK.
MAINS OR ACC.

CONTROL CABLE
(4x0,25mm +22x0,125mm)

( cB680

ELEPHONE
JUNCTION |- LEPHONE LINE

BOX f--——=—----

L

32.040-E1
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Chapter Ill. Installation

ductor cable, STORNO type 074,5014 (4 x 0,25
mm? + 22 x 0,125 mm?). This cable should be
connected to the station via a multiwire con-
nector (41, 159) one part of which (the male plug)
is mounted on the radiotelephone cabinet, The
other part (the female plug) should be mounted

on the control cable,

To mount the connector on the control cable,
first slide the gland nut and rubber gaskets in
over the cable and bring the latter through the
bushing provided in the connector housing. Then
strip the control cable and its conductors of
insulation as shown in the installation drawing
and solder the conductors to the solder tags of
the connector in accordance with the terminal/

colour code.

Thereafter pull the connector into position in

the connector housing with the code screen

GLAND NUT
28.066
DUMMY PLUG
37.5029

M6 21—

36924 ————————

CONNECTOR HOUSING
12.053 )

50

24.50-048.027

32, 040-E1

- 13.025

— 41.5082
{

. a————BZ 22295

3-3

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

Terminal Colour Terminal Colour
B green-white X brown-white
F green-grey BB brown-grey
L red-yellow FF grey-white
R black-yellow LL green-red
v violet A green
z grey-red E green-brown
DD grey K red
JJ orange and yellow P none
NN none U brown
D yellow-white Y black and blue
J yellow-green cC red-brown
N yellow-brown HH blue-brown
T yellow-grey MM white
N
N
Q\\\ GASKET

32.157-01

GASKETS

29.175-01

CODE SHIELD

CABLE 074.5014
4 x025mm'
4 x0125mm

32, 040-E1
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CHAPTER IV. SERVICE

A. Maintenance

When a CQF600 radio station has been properly
installed and checked for satisfactory operation

it should not thereafter be left to itself until
breakdowns begin to occur. Every equipment
should be inspected at regular intervals and re-
adjusted 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 CQFGIOO may be expected to have
long life. Easy service and fault finding were two
other important design considerations. All signi-
ficiant currents and voltages are specified in the
circuit diagrams. On each circuit diagram is
printed a screen picture of the wiring board,
showing the diagram symbols of the individual
components. Moreover, all modules have easily
accessible test points to permit rapid checking

of the operational 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 print-

ed wiring to stand out clearly.

Test Points

Most modules have two kinds of test points - DC
test points, which are designated by numbers in
circles @ ; and signal test points, designated

by numbers in squares, . Measurements at

DC test points should be made with a multimeter
having an internal resistance of at least 20 KQ /V.
RF signal measurements may be made with a
multimeter in conjunction with STORNO type
95.089 RF probe. Audio-frequency signal measure-

ments require the use of a vacuum-tube voltmeter.

60.304-E1 4-1

Readings at Test Points

The list below specifies all points in the
equipment and the respective reading. Readings

are intended only as a guide.

CQF661, CQF662, and CQF663

POINT | UNIT | INSTR. [MEASUREMENT
{1] | rces1 | Probe A 15-35 pA
RC661 | Probe A 15-35 pA
RC661 | Probe A 5-25 pA
RC661 | Probe B | A@15-50 mV
[5] | rRCB61 | Probe A |A 30-80 mV
IC600 | Probe B 0.2-0.8 mV
[8] | 14601 | Probe B |[J1.0-3.0 pV
IA601 | AF-voltm.| @ 20 kHz: 0.8-0.9 V

25 kHz: 0.9-1.1V
50 kHz: 1.2-1.4V

SQ601 | AF-voltm.| B 1.1V
AAB01 | AF-voltm.| A 0.5-1.0V
EX662 | Probe B 0.5-1.4V
EX662 | Probe B 1.0-1.8V
EX662 | Probe C 3.0-5.0V
EX662 | Probe C 2.0-6.5V
(35) | Ex662 | DC-voltm. 5-7 V
(@ | pPaA664 | mV-instr. 20 mV
@ PA664 | mV-instr. 80 mV
(@ | PA663 | mV-instr. 20 mV
(@ | pA663 | mV-instr. 80 mV
(3 | pa663 | mV-instr. 180 mV

A Antenna signal (EMF) for 4 ;A reading at the

test point.
@ Measured without oscillator signal,

O Antenna signal (EMF) for 1V reading at the

test point.

B Antenna signal 1 4,V EMF, frequency deviation
0.7 x AF' max, and 1000 Hz.

60.304-E1
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A TFrequency deviation 0.7 x AF and 1000
max
O Measured across a 47 @ resistor.

¥ Measured at nominal output power,

Probe A: Probe +0 -50 pA instrument (Ri =1KQ).
Probe B: Probe +0 -2.5 V instrument (20 KQ/ V).
Probe C: Probe +0 -10 V instrument (20 KQ/ V).

Probe D: Probe +0 - 25V instrument (20 KQ/ V).

Routine Inspections

A normal routine inspection should cover checks
of all test points in the equipment, and the read-
ings taken should thereafter be checked against
readings obtained in previous routine inspections.
However, each routine inspection should also in-

clude the following operations.

1. Inspect (visually) transistors, dicdes etc.

Hz.

Storno

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

3. Check cable connections and connectors. Also

check the current drain.

4. Measure the carrier power delivered by the
transmitter. Readjust the ADC-circuit if

necessary.

5. Measure the receiver sensitivity and readjust

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

7. Check the anten:-a mounting, especially for

rust.

Replacement of Modules

In certain situations time can be saved by re-
placing a probably defective module with a new

module of the same type.

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

readjustments.

B. Fault-finding and Repairs

Fault Finding

Fault-finding should be performed only by skilled
personel who have the necessary measuring in-
struments etc. at their disposal and have pre-
viously studied the operating principles of the

radio station.

Before starting work, find out whether the fault
is located in the accessories, in the outside
power source, in the installation cabling, or in
the transmitter/receiver equipment itself.

Keep in mind when making check measurements
and adjustments that the radio station has a
number of adjustments that should not be touched
unless the necessary measuring instruments are
available. In any case it is important that the
directions given in Sec. C (Adjustment Procedure)
be followed closely in each individual case if a

satisfactory result is to be obtained.

60.304-E1

Resistance Measurement

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

ly required.

Soldering on Semiconductors

Never forget, when soldering on semiconductors,
that the soldering operation should be performed

quickly and as a general rule it is not advisable

60.304-E1
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to solder closer to semiconductors than approx.
5 mm - germanium transistors, for instance,

will not stand temperatures above 85 - 90° C.

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

them if necessary.

Wiring Boards

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

a good help. This type of fault can also be the

cause of trouble of an intermittent nature.

Such faults are easily corrected by soldering a

short end of wire across the broken place in the

C. Adjustment

General

The directions given in this section are intended
as an aid in aligning a CQF660 radio station and
consequently must not be considered the only
correct adjustment procedure. However, depar-
tures from the directions given here should be
made only in cases where the technician can
foresee with certainty that modified alignment
methods will neither degrade the specifications
stipulated nor complicate subsequent alignment
procedures. Only such skilled radio technicians
as have already acquainted themselves with the
operation of the radio station should perform

adjustments and repairs.

60.304-E1
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board. The wiring boards also carry some fixed
capacitances. Here, repairs must be made with
some caution in order to avoid changes in capa-

citance.

Replacement of Components

Replacement of resistors, capacitors and similar
components on printed wiring boards require the
use of a small pencil-type soldering iron of 30 -

to 75 - watt rating so as to permit rapid solder-
ing. The use of a tin sucker to drain away melted
solder is also advisable. Do not attempt to pull
any component off the wiring board until the sol-
der flows smoothly as there is otherwise a risk

of pulling some of the printed wiring off the board.
As a general rule the soldering iron should not be
applied to the board for a longer time than strict-
ly necessary. Care should be taken. When solder-
ing a new component to the wiring board, that no
short circuits are caused by excess solder. Do
not use more solder than strictly necessary.

Large blobs of solder can reduce the spacing be-
tween the printed wires, which can produce un-
desirable effects in RF circuits even if no actual

short circuit exists.

Procedure

Each individual radio station 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 crystals

for the channels ordered.

2. Aligned the complete radio station so that the
accuracy of the transmitting and receiving

frequencies is better than 0.5 x 10_6.

3. Adjusted the receiver audio output and the
speech limiter clipping level according to

specifications.

4, Adjusted and tested the radio station in con-

junction with control equipment (if provided).

60.304-E1
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Types of Radiostations

This adjustment procedure applies to the follow-

ing radio stations:

CQF661: 420-470 MHz, 50 kHz channel separation.
CQF662: 420-470 MHz, 25 kHz channel separation.
CQF663: 420-470 MHz, 20 kHz channel separation.

Measuring Equipment

While adjustments are being performed, the

radio station should be connected to a control desk
and a power source delivering a voltage as speci-
fied in the specifications for the power supply unit

used.
The following instruments are required:

A signal generator, for 420-470 MHz (for example
a MARCONI type TF1066B).

A crystal-controlled signal generator for 455 kHz
and 10.7 MHz (for example STORNO type G21,

code no. 95.163).

An audio voltmeter (for example a RADIOMETER
type RV36).

A distortion meter (for example a RADIOMETER
type BKF6) .

Storno

A standard receiver with calibrated discriminator

(for example a RADIOMETER type AFM1).

A wattmeter 0-10 W/0-25W (for example a BIRD
type 43).

A dummy load (same make as wattmeter).

A tone generator (for example PHILLIPS type
PM5100) .

A signal coupling network, STORNO type 95. 155.
An adjustment kit, STORNO type TK60la (code
no. 17.033-01).

An RF probe, STORNO type 95.089.

A 40 dB attenuation network, STORNO type D52
(code no. 95.2001).

A multimeter, 20 kQ per volt.

A microammeter 50-0-50 pA, Ri = 1000 Q.
A milliammeter, 0-500 milliamps.

An ammeter, 0-1 amp.

With these instruments available, the radio
station can always be restored to operating

condition.

RECEIVER ALIGNMENT

Before starting alignment of the receiver, first
check the internal supply voltage, -24V. If ne-
cessary, adjust it for the correct value, using a

potentiometer located in the power supply unit.

In PS602b: potentiometer R43
In PS603a: potentiometer R16
In PS604 : potentiometer R14
In PS605 : potentiometer R19.

Also check that the straps in receiver converter
RC661, intermediate-frequency amplifier IA601,
and squelch and audio amplifier SQ601 are in
accordance with the channel separation in use

(see circuit diagrams of the respective units) .

Alignment of Low IF Channel and Discriminator, 1C600 and IA601

Apply a 455 kHz signal (approx. 3 pV) to the input
of BP60x without cutting off the connection between
IC60x and BP60x.

Connect RF probe and multimeter at testpoint E

60.304-E1

Adjust coils L1, L2, and L3 in IA601 for maximum
meter reading, approx. 10 pA.

Apply a 455 kHz signal (approx. 1 mV) to the input
of IA601 without cutting off the connection between

BP60x and IA601.
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Connect 50-0-50 microammeter to pin marked

"Discriminator Zero".

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.

Storno

Since these two circuits interact, the discriminator

zero must be constantly checked and readjusted.

Reading for + 15 kHz at 1 mV input signal: 37.5 pA
£ 2 pA.

Liniarity at £ 15 kHz: 2.5 pA per kHz.

Receiver Oscillators

The oscillator unit is adjusted before leaving the
factory in case no arrangement has been made to

the contrary, for which reason frequency adjust-

ment is necessary only when a new crystal has
been inserted. A frequency counter is required

for making the exact adjustment.

Adjustment of Oscillator X0611

Connégct RF probe and multimeter at test point
in RC661. o

Adjust coil L1 in XO611 for maximum meter

reading (see list of test point readings) .

Check that the oscillator works properly (that it

starts oscillating again after having been cut off) .

If not so, readjust coil L1 thereby making the
oscillator work on the lineary part of the reso-

nance curve (approx. 1-2 pA below maximum).

Connect the frequency counter at test point

in RCB61 via a capacitor.

Adjust the oscillator frequency by means of
capacitor C4 in XO611.

Requirements:

A1 <0.5x 10

fo

-6

Example: antenna frequency 450 MHz,
accuracy of oscillator frequency

0.5 x 450 = + 225 Hz.

Adjustment of Oscillator XO664 and Oscillator Panel XS663

Connect RF probe and multimeter at test point
in RC661.

Before the adjustment is initiated the radio

station should warm up for at least five minutes.

Adjust the coils L1 and L2 in X0664 for maximum

meter reading (see list of test point readings).

Connect the frequency counter at test point

in RC661 via a capacitor.

Adjust the frequency coarsly by means of trim-
mer capacitor C1 (channel 1) or C2 (channel 2)
in oscillator panel XS663.

Requirements:

S rax10"
fo

60. 304-E1

If this accuracy of the oscillator frequency can-
not be obtained, change capacitor C8 (channel 1)
or C6 (channel 2) of 5.6 pF as follows:

a) If the frequency is too high replace the capaci-
tor by 10 pF.

b) If the frequency is too low the capacitor should

be omitted.

Readjust the oscillator frequency by means of

trimmer capacitor C3 in XO664.
Requirements:

Af

fo

<t 0.2x10°°
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Owing to ageing of crystal and oscillator the

radio station should remain in Stand-by position

for at least 48 hours after which the frequency

is readjusted.

Stormo

The oven temperature of XS663 is adjusted at
the factory, making subsequent readjustment

unnecessary.

Adjustment of Oscillator XO666

Connect RF probe and multimeter at test point
in RC661.

Adjust coil L1 in XO666 for maximum meter

reading (see list of test point readings).

Connect the frequency counter at test point @

in RC661 via a capacitor.

Adjust the frequency by means of trimmer capaci-
tor C5 in XO666.

Requirements:

Af < +0.5x100
fo

Alignment of Signal Frequency Amplifier and High IF Channel, RC661

Calculation of the crystal frequency (fx) for a

given signal frequency (f sig).

When using oscillator type XO664:

£ .
fx = Si8 = 10.7MHZ
36

When using oscillator type XO0611 or XO666:

Leig - 10,7
px = 28 - V- (g,
9

Alignment
Connect RF probe and multimeter at test point

Adjust coil L11 in RC661 for maximum meter

reading (see list of point readings) .

Connect RF probe and multimeter at test point

Adjust coil L12 in RC661 for maximum meter

reading (see list of test point readings).

Connect RF probe and multimeter at test point

Adjust coil L13 in RC661 for maximum meter

reading (see list of test point readings).

Connect RF probe and multimeter at test point

|
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Adjust capacitor C25 in RC661 for maximum

meter reading, 15 - 45 pA.

Set the neutrodyne capacitors C8 and C20 for
minimum capacity (their tuning slugs fully

turned out).

Connect the signal generator via a signal coupl-
ing network, Storno type 95.155, at test point
and set it to the signal frequency.

Connect the RF probe and multimeter at test point

in IAB01.

Adjust capacitors C15, C21, C23, and coil L10

"in RC661 and coil L1 in IC60x for maximum

meter reading.

Adjust capacitor C13 in RC661 for minimum

meter reading.

Adjust capacitor C11 in RC661 for maximum {

meter reading.

Adjust capacitor C9 in RC661 for minimum meter

reading.

Connect the signal generator to the antenna input

and set it to the signal frequency.

Adjust capacitors C1, C3, C9, C11, C13, and C15

in RC661 for maximum meter reading.
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Set the output of the signal generator for a level
corresponding to a meter reading of approx.

100 pA at test point (8] in 1A601.

Reduce the output from the signal generator by

6 dB and increase the capacity of C20 by a quarter
of a turn at a time (at the beginning, however, a
little more) at the same time re:atdjust the adjacent

circuits until a reference of 100 pA at test point

is obtained.

Storno

Again reduce the output from the signal gene-
rator by 6 dB and increase the capacity of C8
by a quarter of a turn at a time (at the begin-
ning however, a little more) at the same time
readjust the adjacent circuits intil a reference

of 100 pA at test point @ is obtained.

Adjustment of 2nd Oscillator, 1C600

To adjust the oscillator frequency, connect a

frequency counter at test point and, using

trimmer capacitor C11, adjust the oscillator
to exact frequency (11.155 MHz or 10.245 MHz) .

Filter Matching, Sensitivity, and Audio Level Adjustment

Connect the signal generator to the antenna input

of RC661, and set it to the signal frequency.

Connect RF probe and multimeter at test point
in IA601.

Readjust the coils L10 in RC661, L1 in IC60x, and
L1 and L2 in BP600 for maximum amplification. The
signal from the generator should be the lowest

possible, approx. 2 pV e.m.f.

Set the frequency swing of the signal generator

to 70% of the maximum permissible limit:

2.8 kHz for 20 kHz channel separation.
3.5 kHz for 25 kHz channel separation.
10. 5 kHz for 50 kHz channel separation.

The modulating frequency should be 1000 Hz.
The RF level should be 1 mV.

Connect the distortionmeter and the audio volt-
meter at test point in SQ601 (at output
terminals) or the terminals 2 and 3 on the ter-

minal board of the receiver cabinet.

Adjust, by means of potentiometer R15 in SQ601,
the output level for +3 dBm, corresponding to

1.1V across a 600 Q load.
Distortion less than 3.5%.

Note: The 600 Q load is located in the control

box, where it serves as level control.

Switch to the receiving channel using the highest

frequency.

60. 304-E1 4-7

Set the signal generator to the signal frequency
selected, still keeping the frequency swing at
70% of the maximum permissible limit and the

modulating frequency at 1000 Hz.
Adjust the signal generator output for 1 mV.

Calibrate the distortionmeter so that the sum
of signal, noise, and distortion corresponds to

100% when the filter is not inserted.

Insert the filter to remove the modulating fre-

quency.

Reduce the output of the signal generator until
the distortionmeter reading increases to 25%,
corresponding to a 12 dB ratio between signal

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

Readjust the input filter L1 and L2 in RC661 for
the best possible signal-to-noise ratio. It should
be possible to obtain a 12 dB signal-to-noise

ratio for 1.0 pV e.m. f.

In case the sensitivity is too poor adjust the
neutrodyne capacitors C8 and C20 in RC661 for
increased amplification 1 dB per step. This in-
crease in amplification, however, must not exceed

6 dB per amplifier stage (Q1 and Q2). (see the

last section of paragraph "Alignment of Signal
Frequency Amplifier and High IF Channel, RC661").

60.304-E1



Storno

If the sensitivity is better than 1.0 pV e.m. .
keep the setting of C8 and C20 in RC661 and thus
the 6 dB amplification per stage, for which adjust-

ment has been made fofmerly.

Storno

Adjusting for better than 1 pV e.m.f. sensitivity
should be avoided, as this will deteriorate the

intermodulation attenuation.

Squelch Sensitivity

Keep the signal generator connected to the an-
tenna input of RC661 and keep it set at the signal
frequency. Set the frequency swing to 70% of the
maximu'm permis‘sible 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 if off again in the absence of

an incoming RF signal.

The squelch control is located in the control desk

or the control panel of the control equipment.

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

opens the signal path through the receiver.

Minimum signal-to-noise ratio in the speech

channel: 4 dB, typical.

"Tighten up" the squelch control and increase
the RF signal level until the squelch circuit

opens the signal path.

Maximum signal-to-noise ratio in the speech

channel: 21 dB, typical.

TRANSMITTER ALIGNMENT

Check that the straps in AA601 are in accordance
with the channel separation in use (see circuit

diagram).

Transfer the signal lead connecting exciter EX662

to 50 Q wattmeter during exciter alignment.

The transmitter must operate under carrier-on

conditions during the subsequence adjustments.

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

together.

Alignment of Exciter EX662

Alignment of the exciter should be performed

without modulating signal from AA601.

Buffer, Modulator adjustment

The following adjustments are performed without

AF input to the modulator.

Place probe 95.059 in position

and L6 for maximum. Indication ca. 0.5 V.

. Tune L1, L2,

Short terminals G and terminals A (i.e. G to G and
A to A) and tune L3 to maximum indication with

probe still in position . Indication ca. 0.5 V.

60.304-E1

Short terminals G and terminals B. Tune L4 to mi-
nimum indication with probe still in position
Indication ca. 0.05 V.

Short terminals G and terminals C. Tune L5 to mi-
nimum indication with probe still in position
Indication ca. 0.05 V.

The last three steps should be repeated. Remove

shorting devices.

With probe still in pos. fine tune L2 and L6 (

for max. indication. Indication ca. 0.5 V.
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. Tune L7 for maximum

indication. Indication ca. 1 V. The modulator and

Place probe in pos.

buffer stages are now correctly tuned.

Multiplier chain Q3 - Q5 adjustment.

Place probe in pos. . Tune L8 and L9 for max.
indication - repeat procedure for absolute maximum.

Indication ca. 4 V.

Place probe in pos.

max. indication - repeat procedure for absolute

. Tune L10 and L11 for

maximum. Indication ca. 4 V.

Connect DC voltmeter (10 V range) between supply
terminal (- 24 V) and pos. @ . At high frequency
end of band adjust C37 approx. 1/2 in.

At low frequency end of band adjust C37 comple-
tely in. At other parts of the band, interpolate
adjustment of C37 accordingly (C37 is fine tuned

later) .

Now tune L12 and L13 for maximum voltmeter in-

dication. Indication approx. 6 V.

This completes the tuning of the multiplier chain

upto and including the VHF frequency stage Q5.

Tripler Stage Q6 and Output Stage Q7 Adjustment

Turn variable resistor R45 fully counter clock-

wise (minimum resistance in circuit).

Retain voltmeter between supply voltage (- 24 V)

and pos. @

Rough tune C42 for dip in voltmeter indication @
Tune C43 for maximum current consumption. Fine
tune C42 and C43 for maximum current consump-

tion.

Tune C46 and C47 for maximum HF output power.
C46 and C47 interact and should be tuned succes-

sively to absolute maximum output.
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Adjust coupling between L14 and L15 by bending
hair pin coil L15 towards L14 with an insulated
rod until maximum outpuf is attained. Fine tune

C42, C43, C46, and C47 for maximum RF output.

Note output power attained. Increase C37 slight-
ly and retune C42 and L13 for maximum output.

If new maximum is greater than former, then in-
crease C37 further, retune C42 and L13 until ab-
solute maximum output is attained. If new maxi-
mum is less than former, then decrease C37 and

use same procedure.

Repeat the last four procedures until no further
increase in output can be attained. Exciter unit

EX662 is now correctly adjusted.

Measurements

Output Power

Output power delivered to 50 Q is typically 500 mW

at low end of band, and 400 mW at high end of band.

Requirement:
Minimum 350 mW with supply voltage of 24 V.

With level control fully counter clockwise the

output is noted again.
Requirement:

Less than 100 mW.

Supply Current

Supply current is measured at nominal supply
voltage 24 V. Consumption is dependant upon

HF output and is typically 100 mA.
Requirement:

Less than 130 mA. Measured at full output.

Adjustment of Power Amplifier Stage PA663 (20W)

First replace the signal lead between the exciter
unit and the input of PA663.

Connect a wattmeter to the output of the trans-

mitter by means of a short 50  coaxial cable.
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The following procedure is then followed:

General

In order to begin trimming PA663 it is necessary

to rough trim the input filter unit 15. 0226-00.

60.304-E2



Storneo

This is facilitated by using probe 95. 059, equipped

with two tips made of 1mm ¢ tinned - copper wire.

Place the probe directly between base - emitter
of Q1. With the input power applied, and - 24 V
supply connected, tune input filter 15.0226-00
and trimmer CT7 to maximum probe indicatidn.
Remember that the height of the tuning caps in
filter 15.0226-00 is approximately the same when
each resonator is tuned to the same frequency;
this will ease finding a path through the filter.
Place the remainder of the trimmers in the half

engaged position.

Fine Tuning

With filter 15.0226-00 rough tuned as described,
the remainder of the trimming process can be
done by observing total current consumption

and output power.

Tune filter 15.0226-00 and capacitor C7 to max-

imum current consumption.

Tune C12 and C13 to maximum consumption. These
trimmers interact, and it is necessary to readjust
C12 and retrim C13 for maximum consumption
again. This process is repeated until absolute

maximum is observed.

Trim C22 and C24 to maximum consumption. In-
crease C23 and retrim C22 and C24 to maximum
consumption. If this maximum is greater than

the former continue increasing C23 and retrim-
ming C22 and C23 until an absolute maximum

is attained. If new maximum is less than former
then decrease C23 and retrim C22, C23 until an

absolute maximum is attained.
NB!

During this process rough tune output network
C34, C35 for maximum RF output in order to keep

power dissipation to a minimum.
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Trim C34 and C35 for maximum output.

Two positions may be found in the case of C35, the
correct one is with C35 least engaged. Again C34
and C35 interact some what, and the process of
giving C35 a slightly altered value and retrim-
ming C34 for maximum RF output should be con-

tinued until an absolute maximum is attained.

Repeat the last four processes this time using
maximum RF output as indicator, until absolute

maximum output is acheived.

Measurements

Connect the millivoltmeter successively to mea-

suring points @ 5 @ . @ , and chassis.

Make sure that the probe does not disturb the

tuning condition (i.e. observe output power).

Measure voltages in measuring points @ 5 @ >
@ , and RF output level.

Requirements:

Measuring point @ is typically 20 mV and may

not exceed 25 mV.

Measuring point @ is typically 80 mV and may

not exceed 120 mV.

Measuring point @ is typically 180 mV and may

not exceed 200 mV.

Output power is typically 25 W and must not be less
than 22 W.

In the event of measuring points @ s @ or @

being exceeded reduce RF input accordingly and
retrim. (RF input is adjusted by means of variab-

le resistor R45 in EX662) .

Adjustment of Power Amplifier Stage PA664 (12W)

First replace the signal lead between the exciter

unit and the input of PA664.

Connect a wattmeter to the output of the transmitter

by means of a short 50 Q coaxial cable.

60.304-E1

The following procedure is then followed:

General

In order to begin trimming PA664 it is necessary

to rough trim the input filter unit 15. 0226-00. This
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is facilitated by using probe 95. 059, equipped

with two tips made of 1 mm ¢ tinned copper wire.
Place the probe directly between base - emitter

Q1. With the input power applied, and -24 V supply
connected, tune input filter 15.0226-00 and trim-
mer C7 to maximum probe indication. Remember
that the height of the tuning caps in filter 15. 0226-00
is approximately the same when each resonator is
tuned to the same frequency; this will ease finding

a path the filter. Place the remainder of the trim-

mers in the half engaged position.

Filter Tuning

With filter 15.0226-00 rough tuned as described ,
the remainder of the trimming process can be do-
ne by observing total current consumption and

output power.

Tune filter 15.0226-00 and capacitor C7 to maxi-

mum current consumption.

Tune C12 and C13 to maximum consumption. These
trimmers interact, and it is necessary to readjust
C12 and retrim C13 for maximum consumption a-
gain. This process is repeated until an absolute

maximum is observed.

Trim C22 and C23 for maximum RF output. These
trimmers interact, readjust C23 and retrim C22

until an absolute maximum is achieved.

Storno.

The last three processes should be repeated, this
time using maximum RF output as indicator, until

absolute maximum output is achieved.

Measurements

Connect the millivoltmeter successively to mea-
suring points @ and @ and chasgis. Make
sure that the probe does not disturb the tuning

condition (i.e. observe output power). Measure

voltages in measuring points @ and @ and
RF output level.

Reqguirements:

Measuring point @ is typically 20 mV and may

not exceed 25 mV.

Measuring point @ is typically 80 mV and may

not exceed 120 mV,

Output power is typically 12 W and must not be
less than 10 W.

In the case of measuring points @ or @exceed—
ing their maximum allowable values decrease RF

input level by means of variable resistor R45 in

exciter unit EX662.

Antenna Filter FN661

Because of the simplicity of this unit electrical

testing is not necessary.

Transmitter Oscillators

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.

In this case the transmitter should be aligned first,

60.304-E1
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because the frequency is most easily measured at
the transmitter output.
A frequency counter is required for making the

exact adjustment.
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Alignment of Oscillator X0631

Connect a frequency counter and a wattmeter

to the output of the transmitter via an attenuation

network, Storno type D52,

Turn on the transmitter.

Adjust the frequency by means of trimmer

capacitor C4 in the oscillator unit selected.

Reguirements

< £0.5x 10‘6.

S

Adjustment of Oscillator X0663 and Oscillator Panel XS663

Connect a frequency counter and a wattmeter to
the output of the transmitter via an attenuation

network, Storno type D52,
Turn on the transmitter.

Before adjustment is initiated the radio station

should warm up for at least five minutes,

Adjust the frequency coarsly by means of trim-
mer capacitor Cl (channel 1) or C2 (channel 2)
located in XS663.

Reguirements

A - -6
ch_iZXIO «

If this accuracy of the oscillator frequency can-
not be obtained, change capacitor C8 (channel 1)
or C6 (channel 2) of 5.6 pF as follows:

a) If the frequency is too high replace the ca-
pacitor by 10 pF.

b) If the frequency is too low the capacitor should

be omitted.

Readjust the oscillator frequency by means of
trimmer capacitor C3 in the oscillator unit

selected.

Reguirements

?isio.leo
fo

Owing to ageing of erystal and oscillator the

-6

radio station should remain in Stand-by position
for at least 48 hours after which the frequency

should be readjusted.

The oven temperature of oscillator panel XS663
is adjusted at the factory, making subsequent

readjustment unnecessary.

Adjustment of Oscillator X0665

Connect a frequency counter and a wattmeter to
the output of the transmitter via an attenuation

network, Storno type D52.

Turn on the transmitter,

Adjust the frequen&y by means of trimmer

capacitor C5 in theé oscillator unit selected.

Reguirements
6

AF -
<
o= +£0,5 x 10

Modulation Adjustment AA601

Make sure that the unit is strapped for phase

modulation (see circuit diagram).
Set potentiometer R28 at mid-scale.

Connect a standard receiver, a distortion meter,
and a dummy load to the output of the transmitter

via a 40 dB attenuation network, Storno type D52.
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Connect an audio voltmeter and a tone generator
to the modulation input of AA601 (terminals 2 and

3 on the terminal board of the transmitter cabinet).

Adjust the input signal from the tone generator for

modulation level, 110 mV +20 dB, corresponding
to 1.1 V.
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Vary the frequency between 300 and 3000 Hz while

adjusting for maximum frequency swing.

CQF661: AF =+ 15 kHz.
max.

CQF662: AF =+ 5 kHz.
) max.

CQF663: AF =+ 4 kHz.
max.

Adjust, by means of potentiometer R29 in AA601,
the frequency swing so that it will not exceed the
maximum value (A Fmax.) anywhere inside the
frequency range 300 - 3000 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 fre-
quency swing that is 70% of the maximum permis-

sible swing.

Stormo

Repeat the adjustment of potentiometers R29 and
R2T.

Adjust, at the 110 mV (1000 Hz) input voltage, the
symmetry of the limiter for minimum distortion,

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

(use a 750 p sec. de-emphasis network) .

Adjustment of Antenna Branching Filter BF661

Switch the radio station to a channel in the centre

of its channel coverage range.

Set the trimmer capacitors C51, C52, C61, and

Cfi2 at minimum capacitance.

Adjustment of the Transmitter Section for Isolation

of the Receiving Frequency

Connect a 50 Q signal generator, set to the receiv-
ing frequency, to J3.

Connect the receiver to J1.

Connect a 50  load to J2.

Adjust the trimmer capacitors C12, C2,, C32,
C4,,

input.

and C52 for minimum signal at the receiver

Adjustment of the Receiver Section for Isolation

of the Transmitting Frequency

Connect a 50  wattmeter to J3.
Connect the transmitter to J1.

Connect a 50 Q standard receiver, set to the

transmitting frequency, to J2.
Turn on the transmitter.

Adjust the trimmer capacitors C62, C72, C82,
C92, and ClO2 for minimum signal to the re-

ceiver.

60.304-E1

Adjustment of the Transmitter Section for

Minimum Attenuation of the Transmitting

Frequency

Connect a 50 Q wattmeter to J3.
Connect the transmitter to J1.
Connect a 50 Q load to J2.
Turn on the transmitter.

Increase the coupling to L6 by means of trim-
mer capacitor CBl. At the samt time readjust
062 for resonance until minimum insertion loss
is obtained. Insertion loss after the first adjust-

ment: approx. 2.5 dB.

Adjustment of the Receiver Section for Minimum

Attenuation of the Receiving Frequency

Connect a 50 Q signal generator, set to the

receiving frequency, to J3.
Connect the receiver to J2.
Connect a 50 Q load to J1.

Increase the coupling to L5 by means of trimmer
capacitor C51. At the same time readjust C52
for resonance until minimum insertion loss is

obtained.

Insertion loss after the first adjustment: approx.
2.5dB.
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Repeat When the adjustments of the filter are completed,

the transmitter output stage should be adjusted
The adjustments of the transmitter and receiver ! PEREEES shod SR

. . —_ . for maximum power output, and the input stage
sections including adjustments for minimum in- R B P £

. of the receiver should be adjusted for maximum
sertion losses.

sensitivity.
Insertion losses after this adjustment:

approx. 2 dB.

In case the couplings of the filter (C51 and Cb’l)
are increased too much, the necessary isolations

cannot be obtained.

c1 c2 c3 cé c5 C6 c7 CB2 CQ2 Cﬂ)2

O O OO000O O O O

[N)
N
N
~
N
[N
N
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ADJUSTMENT PROCEDURE

BF663, BF664, BF665, BF666

The Antenna Branching Filter is factory test- Adjust resonator L1 and L2 for minimum on

ed, but must be adjusted to the working fre- the signal strength indicator.

quencies when installed with the radiotele-

phone. Connect the test receiver through a 10 dB
attenuator pad to the RX-connector and tune
it to the RX-frequency.

PRE-ADJUSTMENTS
Adjust the signal generator to the RX-fre-

Instruments quency or for maximum deflection on the

Signal generator 406-470 MHz; 50 ohm. test receiver's signal strength indicator.

Test receiver with zero indicator,

3 x 10 dB Attenuator pads, 50 ohm. Adjust resonator L3, L4, and L5 for minimum
deflection on the signal strength indicator.

TEST SET-UP Repeat the adjustment procedure several ti-
mes unti! the optimum minima and maxima
Connect the test receiver through a 10 dB are found.

attenuator pad to the TX-connector and tune

it to the TX-frequency. This concludes the adjustments of BF663

and BF664. The locking screws on the re-

Connect the Signal generator through a 10 dB sonator adjustors are tightened in their po-
attenuator pad to the ANT-connector and sitions and the filter is connected to the ra-
adjust the frequency for maximum deflection diotelephone TX and RX.

on the test receiver's signal strength indica-

tor.
TEST SET-UP
e — _E[ ] TX Ls
[
' L4
|
TEST ~ 10dB | ~
ANT 13
RECEIVER . ATTENUATOR Il ~ aa=
| L2
l
| ﬂ ] RX 0

10 dB SIGNAL

ATTENUATOR GENERATOR

D
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BF665 AND BF666

FINAL ADJUSTMENT

Instruments

40 dB Attenuator pad 30 W (only used if
wattmeter rating is below 30 W) 10 dB Atte-
nuator pad 50 W

Testreceiver 812-940 MHz

Wattmeter (30 W)

RF notch filter

TEST SET-UP

Connect the TX-output (thf'ough a 40 dB

attenuator) to the wattmeter.

Key the transmitter and record the RF po-

wer level (P1).
Connect the TX-output to the DC661 input.
Connect the ANT-connector to the wattmeter.

Key the transmitter and adjust C1, C2 and
C5 on the DC661 for maximum RF output.

Connect the ANT-connector through an at-
tenuator and RF notch filter to the test re-

ceiver. Tune the Notch Filter to the trans-

ADJUSTMENT PROCEDURE BF663, BF664, BF665, BF666

mitter frequency and the Test Receiver to

the 2nd harmonic of the transmitter frequen-

cy.

Adjust C6 on DC661 for minimum deflection
on the test receiver's signal strength indica-

tor.
Connect the ANT-connector to the wattmeter.

Reverse the connecting cables to DC661.
Key the transmitter and adjust C3 and C4

for minimum deflection on the wattmeter.
Restore the cable connections to DC661

Key the transmitter and record the RF po-

wer level (PZ)

Repeat the adjustments until the difference
in the power level recorded without (P1)
and with (P2) the Branching Fiiter is less
than 2 dB.

Connect the RX-connector to the receiver

and the DC661 to the transmitter output.

This concludes the final adjustment of BF665 .
and BF666.

TEST SET-UP
RECEIVER
RX66X
BF665 / BF 666
T
| | T~ s
WATTMETER ATTENUATOR =
25W | [ ' ¢ 9 L4 :u:
L _} ‘ cs =
_______ | 8 1
[ ] ant L3
DCE6!
2 C
TEST RECEIVER RF NOTCH ATTENUATOR | « o &
2nd HARMONIC FILTER 1048 4 o
SIGNAL FREQ. ____[I:[:] ™ u :B:’:.

TRANSMITTER

TX66XX

60.422-E2
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The Antenna Branching Filter is factory test-

ed, but must be adjusted to the working fre-

ADJUSTMENT PROCEDURE

BF663b, BF664b, BF665b, BF666b

quencies when installed with the radiotele-

phone.

PRE-ADJUSTMENTS

Instruments
Signal generator 406-470 MHz; 50 ohm.

the signal strength indicator.

Storno

Adjust resonator L1 and L2 for minimum on

Connect the test receiver through a 10 dB

attenuator pad to the RX-connector and tune

it to the RX-frequency.

Adjust the signal generator to the RX-fre-

quency or for maximum deflection on the

Test receiver with zero indicator,

3 x 10 dB Attenuator pads, 50 ohm.

TEST SET-UP

Connect the test receiver through a 10 dB

test receiver's signal strength indicator.

Adjust resonator L3, L4, and L5 for minimum

deflection on the signal strength indicator.

Repeat the adjustment procedure several ti-

mes until the optimum minima and maxima

are found.

attenuator pad to the TX-connector and tune

it to the TX-frequency.

Connect the Signal generator through a 10 dB
attenuator pad to the ANT-connector and

adjust the frequency for maximum deflection

This concludes the adjustments of BF663b
and BF664b. The locking screws on the re-

on the test receiver's signal strength indica-

tor.

TEST
RECEIVER

TEST SET-UP

sonator adjustors are tightened in their po-
sitions and the filter is connected to the ra-
diotelephone TX and RX.
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BF665b AND BF666b mitter frequency and the Test Receiver to

the 2nd harmonic of the transmitter frequen-

cy.
FINAL ADJUSTMENT Y

Adjust C6 on DC661 for minimum deflection
Instruments

40 dB Attenuator pad 30 W (only used if

on the test receiver's signal strength indica-

tor.
wattmeter rating is below 30 W) 10 dB Atte-

nuator pad 50 W
Testreceiver 812-940 MHz
Wattmeter (30 W)

RF notch filter

Connect the ANT-connector to the wattmeter.

Reverse the connecting cables to DC661.
Key the transmitter and adjust C3 and C4

for minimum deflection on the wattmeter.

TEST SET-UP .
Restore the cable connections to DC661

Connect the TX-output (through a 40 dB

attenuator) to the wattmeter.

Key the transmitter and record the RF po-
wer level (P2)

Key the transmitter and record the RF po- . . .
Repeat the adjustments until the difference

wer level (P.). . :
1 in the power level recorded without (Pl)

Connect the TX-output to the DC661 input.

Connect the ANT-connector to the wattmeter. )
Connect the RX-connector to the receiver

) and the DC661 to the transmitter output.
Key the transmitter and adjust C1, C2 and

C5 on the DC661 for maximum RF output. ) . )
This concludes the final adjustment of BF665b

and BF666b.
Connect the ANT-connector through an at-

tenuator and RF notch filter to the test re-

ceiver. Tune the Notch Filter to the trans-
TEST SET-UP

RECEIVER
RXB6X
BF665 / BF666
[_ _______ ]
| | §=
|
WATTMETER ATTENUATOR
! !
25W | : ‘ L4 :B::
]
| S o |
L3 :ﬂ::
TEST RECEIVER RF NOTCH ATTENUATOR | L2 j::'
2nd HARMONIC FILTER 10dB —
SIGNAL FREQ. u :ﬂ:’:

TRANSMITTER
TXBB6XX

60.477-E1 -2 - 60.477-E1
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ADJUSTMENT PROCEDURE

BF667 / BF6611 and BF668 / BF6612
BF669 / BF6613 and BF6610 / BF6614

The Antenna Branching Filter is factory test-
ed, but must be adjusted to the working fre-
quencies when installed with the radiotele-

phone.

PRE-ADJUSTMENTS

Instruments

Signal generator 406-470 MHz; 50 ohm.
Test receiver with zero indicator,

3 x 10 dB Attenuator pads, 50 ohm.

TEST SET-UP

Connect the test receiver through a 10 dB
attenuator pad to the RX-connector and tune

it to the TX-frequency.

Connect the Signal generator through a 10 dB
attenuator pad to the ANT-connector and ad-
just it to the TX-frequency or for maximum

deflection on the test receiver's signal strength

Adjust resonator L1 and L2 for minimum on

the signal strength indicator.

Connect the test receiver through a 10 dB
attenuator pad to the TX-connector and tune

it to the RX-frequency.

Adjust the signal generator to the RX~fre-
quency or for maximum deflection on the

test receiver's signal strength indicator.

Repeat the adjustment procedure several ti-
mes until the optimum minima and maxima

are found.

This concludes the adjustments of BF667/-6611
and BF668/-6612. The locking screws on the
resonator adjustors are tightened in their po-
sitions and the filter is connected to the ra-
diotelephone TX and RX.

BF667 /BF6611
BF668/ BF 6612

indicator.

v

[

|

|

SIGNAL _— 10 dB |

GENERATOR = ATTENUATOR :

|

|

|

60.533-E1

_______ = L3 :]]J:
L& j]::x
o —(3 AnT. s [{=
L2 j]==
—{{|[F3Rx L1 j]:r
10 dB o~ TEST
ATTEN UATOR Al RECEIVER

60.533-E1
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ADJUSTMENT PROCEDURE

Storno

BF669 / BF6613 and BF6610 / BF6614

FINAL ADJUSTMENT

Instruments

40 dB Attenuator pad 30 W (only used if
wattmeter rating is below 30 W) 10 dB Atte-
nuator pad 50 W

Testreceiver 812-940 MHz

Wattmeter (30 W)

RF notch filter

TEST SET-UP

Connect the TX-output (through a 40 dB

attenuator) to the wattmeter.

Key the transmitter and record the RF po-

wer level (P1).
Connect the TX-output to the DC661 input.
Connect the ANT-connector to the wattmeter.

Key the transmitter and adjust C1, C2 and
C5 on the DC661 for maximum RF output.

Connect the ANT-connector through an at-
tenuator and RF notch filter to the test re-

ceiver. Tune the Notch Filter to the trans-

RECEIVER
RX66X

)

mitter frequency and the Test Receiver to

the 2nd harmonic of the transmitter frequen-

cy.

Key the transmitter and adjust C6 on DC661
for minimum deflection on the test receiver's

signal strength indicator.
Connect the ANT-connector to the wattmeter.

Reverse the connecting cables to DC661.
Key the transmitter and adjust C3 and Cu4

for minimum deflection on the wattmeter.
Restore the cable connections to DC661

Key the transmitter and record the RF po-

wer level (PZ)'

Repeat the adjustments until the difference
in the power levels recorded (P1) without
and (P2) with the Branching Filter is less
than 2 dB.

Connect the RX-connector to the receiver
and the DC661 to the transmitter output.

This concludes the final adjustment of BF669/-

6613 and BF6610/-6614..

60.533=E3

(BF665/BF666)
BF 669 /BF6613
BF6610/BF 6614
WATTMETER FATTENUATOR-}._' o =4 o = L3
25W l | | Q ch L4
L ____ 1 ® @
[[”:] ANT L5
1
® O
TEST RECEIVER RE NOTCH ATTENUATOR c(% 2 =
EETIM FILTER 0O o
2nd HARMONIC SIBNAL PR, 10dB 6 oﬁ:m:] Bk g
V..
BF669 /BF 6613
TRANSMITTER BF6610/BF 6614
TX 66XX- TEST SET-UP (BFSGS,BFGGG)

D402.683/4

60.533-E3
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R T - O —
) -24V F—\r
| (L% XS 602
NOTE.
RT §3%% A @\” 2 CHANNELS
g By
NOTE 2 ) O I
6281 [e]> Lu e L13
@ C23
T1 o E LR EZ%
@ c1 9 XTAL RC661
o

c21@

-
SQ601a IA601c % .
=,
fe) GD =24V
: . o
L3 oo ci5@
L1 ° XS 601
c130 12 CHANNELS
° " OR XS 663

i o
S ° cno

L2
BP60x ¢ @
ocs
g © o
O O O
A E by ¢ o
AF LINE OUTPUT
(o] (o]
o o]
C4 C5 G3 L1 NOTES:
| | | |
1: 20/25 KHz CHANNEL SEPARATION.
= = Oz 2 : 50 KHz CHANNEL SEPARATION
o o %) : z A :
@xosn @xosse L2 1) yo e85 11 3t 20 /25 KHz CHANNEL SEPARATION.
| I 15663 4 : 50 KHz CHANNEL SEPARATION.
L1 L1

LOCATION OF ADJUSTABLE COMPONENTS AND
TESTPOINTS.
RX 661, RX 662, RX 663
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@ o L1s C43 e 2 T RF INPUT
AF INPUT @ C47@ o o
i fo]
0 Cs42 |
12 cue (D @ ¥ O
\ EX662 15.0226 =00
SENSITIVITY RLS
R27 G c37 c7
(] SIE
[ .
. L2 < [ w8 L10 ==k
@ o 0) S .
0 c13
. L1
33
o | B (&)
2] e
SYMMETRY ¢ @
R28 R‘ L L T c12
o
XS 601 OR XS 602 28 \NaTEs - © = C22  oureur
12 CHANNELS o ¢ ° @j o
OR 2 cg;NNELs AT, 7 23
st L7 L6 1 ] @
XS 663 Q iy Q - U ¥
o -24V
© PAG64
(:(} 2w
L5 L4 L3
Glo| o @ |2 T
’_IT G - : )
; 25126 = - ° T 6
: 12 28] T °
50KHz o L1, L2 o
RF INPUT ® N @ =24V
25KHz ('d(% FROMOUSC -
27 o
FN661
AFOUTPUT =24V
To o o
T RFINPUT
o
X-TAL  C4 X—T\AL CIS cé
i @ @ O
(5 O—tc2 15.0226-00
@ @ @ c7
X0 631 X0665 X0663 XS 663 (] s
M
-@-
NOTES: o
O——c1
1 : DIFFERENTIATION CIRCUIT FOR PURE.
PHASE MODULATION,
2 © DIFFERERTIATION CIRCUIT FOR MIXED
PHASE AND FREQUENCY MODULATION. @
3 : REMOVED WHEN MEASURING WITHOUT o
INTEGRATION. c22
gj[@] 23 S
. 5]
=24V
PAG63
20W
45 C34
AU
RF QUTPUT Q

LOCATION OF ADJUSTABLE COMPONENTS AND TEST POINTS
TX668.TX669 ,TX6610,TX 6611.
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CHAPTER V. DIAGRAMS AND ELECTRICAL PARTS LISTS
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RGOS SHiET 1
IGROUP =HIFY 5 BLUE/YELLOW
| { a6 BLUE
I &7 VIOLET
| ok RED/GREY
| 8 | BLUE
¥ .08
| -
' 1 1 , PS600
| wore . = 1o ov
e J = 20 ANT. SHIFT
& BLUE 35 <2y 1
= 4 e - 24V RX
- ) i @ BLUE/RED 2
AF OUTPUT {“Cg L 70 24V CONTINUOUS
bAC E10 KEY
Sa.ADJSTM. O O START LAMP
SQ. SIGNAL &
DISCR. MEASUR.&
CHANNEL 143 _ O
oo — AS662
—— 31 O ﬁloﬁ-mmt
44120
= 8 TO TX ——Q—?
12
NOTE 1 s O I 1
7,0 1004
GROUP A ’ 025‘, 2 270a E
YELLOW/BLUE
GROUP B o
S G<ea o s
RX600
BLACK st o4 Bk
E BLACK o oy 1x
-24v TX o BLUE L BLACK 5pp commoN
MODULATION (ad RED MM START LAMP
INPUT {bl. o L JYELLOW 5y gy
o]
R L veLowBlUE Gy 54y contmuous
o} VIOLET —OP  -24V RX
CHANNEL 143 & BROWN/WHITE BLUE OR -24V TX
e . RED/WHITE
2 RED /GREEN zz::/eassn oA c} AF FROM RX
311,00 GREEN/WHITE RED/BLACK Rl
4+1205; e s OU  SQ. ADJUSTMENT
5o GREY/WHITE ORANGE O3 50 SIGNAL
NOTE 1 § O L ACKIIHITE ONN DISCR. MEASUREMENT
7 O
’ 1(%5 = 2:2\::/6““ - G}MOD 07X
GROUP A e OF b :
GROUP B 8 RED/GREY OZ GROUP SHIFT
Sipar <O 0 45 BROWN/WHITE OD CHANNEL 1+ 9
X600 RED/WHITE o bl
RED/GREEN of -
GREEN/WHITE s i w2
BLUE/WHITE o% .
GREY/WHITE OIS .
BLACK/WHITE OFF
WHITE oL .

T

"\
o O o
Ao
Eo
Ko
Po
Uo
Yo

CCo

HHo
LLo MMo

e O o

NOTE 1. IN EQUIPMENT FOR MAX. 2 RF CHANNELS
THE GROUP SHIFT PANEL AND THE TERMINALS

9-16 IN RC600 AND TX600 ARE OMITTED. Do

Jo
No
To
xo

8Bo

FFo

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

00 OO0 0O0O0OOO
0 0000O0O0O
x m > T IO
xmbiw

CABLE FORM

CQF610, CQF630, CQF661 SIMPLEX
KABLINGSDIAGRAM

[0400.749/4]
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CABLE FORM
KABLINGSDIAGRAM

CQF662, CQF663

5 sLe/velow
6  BLUE
 eol  VIOLET
ok RED/GREY
8§ BLUE
9
—s0l0
Lol PS600
© 3, 115 ov
Z 2
< o
E 2LuE 30 24 1x
- J 5 40 -24v (WHEN TRANSMITTER
-24V RX ,© o 5 1S OFF)
.3 e B
AF OUTPUT { 3 L . 24V CONTINUOUS
> O O  KEY
Sa. ADISTM. O 80  START LAMP
SQ. SIGNAL 60
DISCR MEASUR.O=
CHANNEL 1 (o=
2 BF660
3 10 RX ——O—
— 8
u 0 X ———
12°
% —E— 10 ANT
15
-24V RX e
—24V CONT. o
SIGNAL _~ el
RX660" e
‘—-OaLACK K oV RX
NBLACK A~ ov TX
1
-24v X o BLUE £ N L BLACK 5 pp  coMMON
MODULATION [@ E‘r RED MM  START LAMP
INPUT b ‘3, L YELLOW oy KEY
Cs vELLow/BLUE
6O L——"=——= Oy  -24v CONTINUOUS
Oy . VIOLEY —O P -24V (WHEN TRANSMITTER
SHANNEL ‘3 Z BROWN /WHITE BLUE = 1S OFF)
3 (EL RED/WHITE
GREY o
—_— & 1 RED/GREEN GREY/GREEN oc b} AF FROM RX
10
A 8 GREEN/WHITE RED/BLACK OU  SQ. ADJUSTMENT
20 BLUE;:HI:: BROWN Y= ==
v/WHI :
o SRE ORANGE O' NN DISCR. MEASUREMENT
] BLACK/WHITE
b WHITE BROWN/GREEN o6
—24V TX 8 GREEN oF b} MOD. TX
16
-24V CONT. o— RED/GREY oz
SIGNAL - BROWN/WHITE
outpur “E<€OT— 10 BF ED/WHITE O D  CHANNEL 1
X660 O === 2
T RED/GREEN . 5
GREEN/WHITE o "
BLUE/WHITE o X &
GREY/WHITE o .88 5
BLACK/WHITE O FF
WHITE B 1L

-]
o
o
o
o
]
]
o

DUPLEX

D401.040
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} MOD. TX

w01 -24V TX

o et

6
am—O7 CHANNEL 1

02 a
am—-0O3 b
w04
=
—-—{I )8 CHANNEL 2
R

—am—O05
==
0

(2 CHANNELS) .

RF OUTPUT

4
LTL

PA663
o PA664

0-24V
0 RF

QUTPUT

£
OL_L S

-ORF oUTPUT

—O-24V
AF INPUT

BLUE

E X662

0SC. o~
siGNAL O 2

O AF OUTPUT

GREEN

BROWN /GREEN

Ob}
AF INPUT
a

o

L0 -24v

AAB601

RED/WHITE

Q13 -24V

BROWN/WHITE

-0 8 CHANNEL 2
-O 7 CHANNEL 1

] MOD. TX
=24V GROUP A
-24V GROUP B

3 b

==
—am—O4

o ey

02 a
5
6

a0 1 -24V TX

=re

—ma—0

am—-09 — — 3+11
=m0

=

—am—O

==
——@m@—0O7 CHANNEL 1+9
+

I

——m— 08 —— 2+10

==

X5602

e oo o e i)

RF OUTPUT

PAG63
o PA664

24V

QUTPUT

oo A
0 RF O AW

BLUE

O -24V
O AF INPUT

—-ORF OUTPUT

EX662

0SC. o~
sIGNALY T

GREEN

—O AF OUTPUT

BROWN/GREEN

Ob
O

} AF INPUT
a

o

WHITE

O -24V

AABO1

BLACK/WHITE

—O3 CHANNEL
01

GREY/WHITE

BLUE/WHITE

GREEN/WHITE

012
O 4

RED/GREEN

O

RED/WHITE

08

BROWN/WHITE

O 7

BLUE/YELLOW

013 GROUP A

VIOLET

O2 GROUP B

—O14 6

8
7

XS601
5

4+12
3+M
2+10
1+ 9

e
]

CABLE FORM
KABLINGSDIAGRAM

TX6610

Storno
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=L
=01 -24V TX

e e e — —— e ——————— e ———— e e ————— — —

=
- @ < a
= - i
g . ] | 2 8 5
20 3 3 5
o= Al ¥ 9 ;
e Wwos©o QN2 TH 0 Se
T i ; j ; i i I i b
|
|
PA663 '
o{PAGEL F '
24y |
o0 RF 08 o0 -0 ]
~ " outPuT e - I
|
|
|
BLUE |
O)-ORF OUTPUT |
o ‘
N EX662 ]
4 o aFINPUT osc. - l
SIGNAL |
|
|
|
L4 o AF outPUT ]
GREEN/ ob}AFINPUT |
BROWN/GREEN
= AABO01 |
o I
24V :
|
|
|
NOTE 1
s [N ; SU603 [
|_lsLuel/veLowl o, _puy Tx I
VIOLET 3 ~24V CONT. :
e [NOTEL 1 4 |
. |
Y |
=
z |
RED/WHITE el 1 CHANNEL 2 {
§ 02 |
/ = 03 %___/ |
BROWN/WHITE O4 CHANNEL 1 XS663 l
-05 I
=
& L1 o6 I
i}
w |
9 |
w
= |
GREEN/WHITE 1 CHANNEL & }
02 |
RED/GREEN 04 CHANNEL 3 XS663 l
5 |
VIOLET 6 -24V CONT. I
|
. |

NOTE 1: WHEN SU603 IS OMITTED

NOTE
THE WIRES 1-2 AND 3-4
ARE STRAPPED RESPECTIVELY.

CABLE FORM
KABLINGSDIAGRAM

1: NAR SUS03 ER UDELADT
STRAPPES LEDNINGERNE
1062 SAMT 3 06 4

TX669, TX6611

D402.110
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