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Unless otherwise stated, specifications are based
on the measuring methods prescribed in EIA pub-
lications RS152A and RS204. Storno reserves the

Frequency Range

146 - 174 MHz

Min. Channel Separation

CQMT713: 20 kHz or 25 kHz

CQMT714: 12.5 kHz

Max. Frequency Deviation

CQM713: * 4 kHz or * 5 kHz

CQMT714: + 2.5 KkHz

Frequency Stability

Meets government specifications

Max. VHF Bandwidth

1 MHz

Number of Channels

Max. 6

RF Power Output

CQMT710a: 25 W
CQMT710a-6: 6 W

Type of Modulation

Phase

60. 306-E1

CQM710a

values.

Stormo

right to change the listed specifications without

notice. Figures given in brackets are guaranteed

GENERAL SPECIFICATIONS

Antenna Impedance

50 Q

Temperature Range

Operating range: -25°C to +50°C

Functioning range: -30°C to +60°C

Dimensions

Locally controlled version: 180 x 190 x 68 mm
Extended local control: 180 x 160 x 68 mm
Control unit CB700: 118 x 65 x 55 mm

Weight

Locally controlled version: 2.1 Kg
Extended local control: 1.9 Kg
Control unit CB700: 0.2 Kg

TRANSMITTER SPECIFICATIONS

AF Response

6 dB/octave preemphasis

CQMT713:

CQMT14:

300 - 3000 Hz
+0/-1.5dB (+0.5/-3 dB)

300 - 2500 Hz
+0/-1.5dB (+0.5/-3 dB)

60.306-E1
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Modulation Distortion (measured with deemphasis)

3% (7%)

Modulation Sensitivity

110 mV e.m.f. (600 Q) + 3dB

AF Input Impedance

560 Q

Adjacent Channel Selectivity

Attenuated to meet government specifications

Storno

FM Hum and Noise (measured without deemphasis)

CQMT713:
CQMT14:

50 dB (40 dB)
45 dB (38 dB)

Spurious Radiation (FTZ)

Less than 0.2 pW

Harmonic Radiation (FTZ)

Less than 0.2 pW (2 uw)

RECEIVER SPECIFICATIONS

Sensitivity e.m.f. for 12 dB SINAD EIA

0.4 pv (0.6 uv)

Sguelch

Electronic, adjustable

Adjacent Channel Selectivity EIA

CQMT13:
CQMT14:

85 dB (80 dB)
80 dB (75 dB)

Adjacent Channel Selectivity FTZ, MTP

CQMT713:
CQMT714:

85 dB (80 dB)
80 dB (75 dB)

Intermodulation Attenuation EIA

CQMT713:
CQMT714:

75 dB (70 dB)
75 dB (70 dB)

Intermodulation Attenuation FTZ, MTP

CQMT713:
CQMT714:

70 dB (66 dB)
75 dB (70 dB)

Blocking MPT

300 mV (100 mV)

Spurious Radiation

Less than 0.5 n W (2 nW)

60.306-E1

Spurious Response Attenuation

90 dB (80 dB)

AF Output Power EIA

4 W (load 4 Q)

AF Distortion

CQMT713: 3% (7%)
CQMT714: 4%

AF ResEonse

CQMT713: -6 dB/octave from 300 - 3000 Hz
+0/-1.5dB (+0.5/-3 dB)
CQMT714: -6 dB/octave from 300 - 2500 Hz

+0/-2dB (+0.5 dB/-3 dB)

Hum and Noise, squelched

70 dB (60 dB)

Hum and Noise, unsquelched

CQMT713:
CQM714:

50 dB (45 dB)
45 dB (40 dB)

60.306-E1
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POWER SUPPLY SPECIFICATIONS

CURRENT CONSUMPTION AT 13.6 V

Stand by: 180 mA (250 mA).

Receiwve, 2W AF output: 0.5 A (0.6 A).

Transmit: CQMT710a: 3.6 A (4.6 A).
CQMT710a-6: 1.3 A (2.0 A).

60.306-E1 -3 -
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CQM710a
GENERAL DESCRIPTION

Introduction

The Stornophone CQM710a radiotelephone is a
mobile transmitter/receiver for simplex operat-
ed FM radio communication on the 146 to 174 MHz

frequency band.

The CQMT710 comes in a choice of channel spacings:

CQM713 for 20 or 25 kHz channel spacing
CQMT714 for 12.5 kHz channel spacing

For both versions there is a choice of 6 or 25 W RF

output power.

CQMT710a - 6: 6 W RF output power
CQM710a : 25 W RF output power.

There are also two mechanically different systems

available, local control and extended local control.

Local control applies to the dashboard-mounted
model with built-in loudspeaker, which is operat-
ed by controls on the front panel of the radio cab-
inet. Extended local control applies to the model
which is operated from a dash-mounted control
unit connecting to the radiotelephone proper via

a cable and multiconnector. The radio chassis

is then placed elsewhere in the vehicle. A sepa-
rate loudspeaker must also be installed with the

latter model.

Each radio set can be equipped for either single
or multichannel service. Multichannel sets will
have a channel selector arranged as a row of push
buttons on the control panel, accomodating up to

6 channels. Choice of channels (frequencies)
must naturally take into account the RF bandwidth

of the radiotelephone, which is 1 MHz.

Construction

The radio chassis slides into the cabinet from
the front and is held in place by screws

from the rear of the cabinet. The chassis con-
sists of two circuit panels hinged onto the front
control panel. When separated, the two chassis

halves open out like a book.

60.307-E1

The upper circuit panel, designated RF714, con-
tains all the circuits which are dependent upon

channel frequencies. These are:

antenna filters

receiver VHF circuits

crystal selector unit, where included
exciter

transmitter power output amplifier.

The lower circuit panel, designated BA703, con-
tains those units common to all the frequency

bands within the CQM710 programme:

audio amplifier

intermediate frequency amplifier
squelch circuit

voltage regulators

tone equipment, where included

The solid-state circuitry is built up as function-

al module units for ease in servicing.

A type plate located on the radio cabinet states
the type designation of the radiotelephone, show-

ing the service for which it is intended.
Reading the type plate:
Channel Separation

3 25 kHz or 20 kHz
4 12.5kHz

Type of Front Plate employed

C1 CP701 (1 channel)
C2 CP702 (max. 6 channels)
C3 CP703 (Dummy)

Type of Crystal Shift Unit employed

X1 None (1 channel)
X6 XST701 (max. 6 channels)

CQMT71xa spec. XX XX

-1 - 60.307-E1
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Control Equipment

The locally controlled CQMT710 will have one of

the following front panels:

CP701 Front panel with controls and built-
in speaker. This panel has no chan-
nel selector, limiting the equipment

to single-channel service.

CP702 Front panel like CP701 with the ad-
dition of 6 push buttons for multi-

channel service.

The CQMT710 for extended local control will have

a blank front panel with neither controls nor loud-
speaker and is designated CP703. One of the follow-
ing types of control units, intended for dashboard-
mounting, must also be installed for extended lo-

cal control:

CB701 Control unit housed in a cast plastic

cabinet and containing operating con-

trols for the radiotelephone. This
control unit has no channel selector

(single-channel service).

CB702 Control unit similar to CB701, and
containing 6 push buttons for the
channel selector (multichannel ser-

vice) .

Where more than one RF channel is required (mul-
tichannel operation), the radiotelephone must be
fitted with one of the following crystal switching

units:

XS701 Channel selector unit for a maximum

of 6 channels.

XS702 Channel selector unit for a maximum
of 4 channels with temperature com-
pensation for operation in extremely

cold climates.

Operating Controls

The controls located on the front panel are as

shown:
1 2 3 4 5 6
iR AR ARRAD
— — — [ ————] C - | —
f Qb m||/]||@®
CP/CB FRONT PANEL
60.307-E1 -2
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Push buttons for channel selection.

2
—=] Tone button and lamp indication when
__J___ the channel is engaged (in equipment

with built-in tone transmitters).

Button for switching the loudspeaker

cating when a tone call is received,
(This button is only used in conjune-

tion with tone equipment).

Squelch button for overriding the squelch
-/ .
function.
—
@® ON/OFF switch and indicator lamp.
[T Volume control.
Notice:

For radiotelephones with built-in tone transmitters
an external keying device (e.g. a steering column
switch or microphone button) must be employed

as the transmitter key, since the regular button

on the front panel is used for keying the tone trans-

mitter.

Accessories

Accessories available for the CQM710a series radio-
telephones are listed in this section. Some of them
such as installation materials, antenna and mi-
crophone, are necessary in order to install and to

operate the equipment.

Microphones

MC701 Fixed microphone with built-in ampl-
ifier.
MC702 Fixed microphone with built-in ampl-

ifier, transmit button and retainer.

MC703 Fixed microphone for mounting on

steering column.

MT701 Handset with built-in amplifier and

transmitter keying switch.

All of the above are supplied with cables for ter-
mination in a special multiconnector providing
connections between accessories and the radio

cabinet.

MK701 To bring the microphone into close
talk position this mounting kit, con-
sisting of 2 flexible metal tubes

(length 20 and 35 cm), is available.

60.307-E1

=3 Transmit button and transmit indicator lamp
, (in radiotelephones without built-in tone
transmitters).

on and off, provided with a lamp indi-



Storno

Antenna

AN19-5 1/4 wavelength whip antenna for the
146 to 174 MHz frequency band. 50 Q
impedance matches Stornophone
CQMT710a. Base design permits mount-
ing from the outside without damag-

ing the car upholstery.

Installation Kits

The installation of a CQM710a radio set will require

some or all of the following installation kits:
MN701 I\/Iountiﬁg frame for radio cabinet

CC701 Cable kit containing battery cable and
antenna cable necessary for install-

ing the radiotelephone.

MKT701 Mounting kit containing connectors
for connecting battery, antenna and
accessories to the radio cabinet plus
fuse box and fuses for installation in

series with the battery cables.

MK702 Mounting kit similar to MK701, to be
used when installing 25 W transmitt-

ers.

For extended local control the distance between
control unit and radio set may be increased by

inserting:

CCT703 Extension cable kit with connectors.

Storno

Loudspeakers

When using the extended local control system *
is necessary to install an exiernal loudspeaker.

The following types are available.

LS701 Loudspeaker enclosed in a plastic
housing, complete with cable to be
soldered into the accessories con-
nector.

LS702 Weatherproof version of loudspeaker.

External Switches, Relays, etc.

SU701 Transmitter keying device for mount-
ing on steering column.

SU702 Transmitter keying device for dash-
board mounting.

SUT704 Auto relay for equipment with built ‘in

tone receivers, connects to external

alarm devices such as auto horn, etc.

Power Supplies

PS701 Power supply for 24 V car battery,
any battery polarity.
PS702 Power supply for 24 V car battery.

negative pole to chassis.

CIRCUIT DESCRIPTION

General

The nominal 12 V supply from the battery is applied
to the connector designated "BATT". Start relay in
series with a diode across the battery input protects
the radiotelephone against incorrect supply polarity.
The battery voltage is applied to two 9 V

regulators which supply the transmitter and receiv-
er sections, to the receiver audio output amplifier

and to the tone equipment, if fitted.

60.307-E1 -3

The incoming signal passes through the antenna
switching unit to the input of the receiver. The
antenna switching is controlled by the stabilized
supplies from the transmitter and receiver voltage

regulators.

In the single channel edition of CQM710a a crystal
controlled oscillator is incorporated in the transmitt-
er section. Similary, a single oscillator is provided

in the receiver section.

_ 60.307-E1
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FUNCTIONAL DIAGRAM CQM 700

Storno

] CP701/CP702 OR CB 701/ CB 702
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Channel switching unit XS is fitted in the multi-
channel edition of CQM700 and is controlled by the

channel selector.

The audio output from the receiver is applied to
the loudspeaker (LS). The output level is adjusted

by means of the volume control.

The squelch button is provided to override the

squelch function of the receiver.

As may be seen from the simplified functional
diagram, the receiver output signal may be connect-
ed to the tone receiver TR700 used in selective

tone calling systems. The tone receiver enables

the AF output circuits of the receiver to be switch-

ed on and off.

In systems using selective calling, the loudspeaker
will normally be switched off using the LS ON/OFF
button.

When a tone call, correct for the tone receiver sett-
ing, is received, the loudspeaker will be switched
on automatically. The tone receiver also controls
the "call" and "engaged" lamps indicating that a
call has been received or that the radio channel is
occupied. These lamps are not used in radiotele-

phones not fitted with tone receivers.

The modulating signal to the transmitter is derived
from the microphone (MC) via the tone generator
TT700, if fitted.

60.307-E1 -4

ill] @ LOUDSPEAKER (LS)
1
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During transmission of tone calls, the microphone
will be switched off automatically so that the trans-
mitter is modulated by the tone signal from TT700
only.

The transmitter is keyed by depressing the trans-
mit button. This will block the receiver voltage
regulator and cancel the blocking of the transmitt-
er voltage regulator. When the transmitter voltage
regulator operates, supply voltage is applied to

the exciter.

The "transmitter on" condition is indicated by the

transmit indicator lamp.

In the radiotelephone fitted with a tone receiver,
the transmitter cannot be operated until the loud-
speaker has been switched on manually by means

of the loudspeaker ON/OFF button.

RECEIVER

The CQM710a receiver is a double conversion su-
perheterodyne using intermediate frequencies of
10.7 MHz and 455 kHz. The high RF sensitivity
characteristic of the receiver is provided by a

RF amplifier.

Adjacent channel selectivity is obtained by using
two bandpass filters: a 10.7 MHz crystal filter

and a 455 kHz ceramic filter.

60.307-E1
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A maximum of 6 crystal controlled oscillators, one
for each channel, can be provided. The oscilla-
tors are connected in parallel and channel selection
is performed by grounding the negative supply

lead of the appropriat- cscillator.

The receiver comprises the following subunits:
Antenna switching unit AST713
RF amplifier RAT12

Receiver converter with 1lst

mixer and 1st local oscillator RCT711

Intermediate frequency conver
ter with 10. 7 MHz crystal filter,
2nd mixer, 2nd local oscillator,
and 455 kHz ceramic filter:

for 25 and 20 kHz channel

spacing IC703
for 12.5 kHz channel
spacing ICT704

455 kHz intermediate frequency

amplifier, squelch circuit, AF

amplifier, and voltage regula-

tor CF703

(for other circuits of CF703 see

Storno

Signal Path

From the antenna switching un: the input gnal
is passed through the RF amplifi> to the miver

stage.

The local oscillator and the received signals are
applied to the gate of the FET. The . xer output

at 10.7 MHz is taken from the drain circuit.

First Local Oscillator

The local oscillator signal is generated in an os-
cillator operating on the fundamental frequency

of the crystal. The oscillator operates within the
frequency range 11.35 MHz to 12. 75 MHz, depend-

ing on the crystal frequency used.

In the oscillator, the 3rd harmonic of the crystal
frequency is selected and applied to a multiplier
chain consisting of two doubler stages. The out-
put frequency is thus 12 times the fundamental

frequency of the oscillator.

The last doubler stage is followed by a filter con-
sisting of three capacitively coupled tuned circuits.
The filter attenuates undesired frequencies gene-

rated by the multiplier chain and prevents these

page 6 ) from reaching the mixer stage.
Channel switching unit:
maximum 6 channels XST701
— e s« s o4 — - — . — - — S— —— — — —— c——
) RA712 _RCT IC703/704 CF703 CB OR CP 700 -l
| P — i : ST
i | ! [~C Y ~] [ I
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JE-i— Lo I
124 /] 61 ~No X
b L s | A lF —————— T"—’. >~ SR/TR 700 vouume 1
: I | | > o !
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| L L >t ts oN/oFF |
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=== l=.1%
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The injection signal is 10. 7 MHz below the received
signal and is calculated as follows:

f - 10.7
a

fx = MHz

12

where fx is the crystal, MHz and fa is the received

signal, MHz.

The receiver converter RC711 includes an oscillator
intended for use in single-channel receivers. When
more than one channel is required the radiotelepho-
ne will be provided with a channel switching unit
type XS701 or XS702.

XS701 contains oscillators for five RF channels thus
allowing the receiver to be equipped with a maxi-

mum of 6 channels.

XS702 is a temperature compensating unit employ-
ed where radiotelephones are to work in very low
tempetatures. The compensation is provided by
heating the crystals when the ambient tempera-

ture falls below -5° C approximately.

XS702 contains oscillators for a maximum of 4 chan-

nels.

Intermediate Frequency Circuits

From the mixer in RC711 the 10. 7 MHz signal passes
to the intermediate frequency converter, type

ICT703 or IC704 depending on the channel separa-
tion used, which provides the channel selectivity

of the receiver.

The first IF signal passes through the 10.7 MHz
crystal filter and is then amplified in a single IF ampl-
ifier stage. It is then applied to the transistor in the
2nd mixer stage and converted to the second IF sig-
nal of 455 kHz.

The injection signal to the mixer stage is generat-
ed by a crystal controlled oscillator whose frequen-
cy is normally 455 kHz below 10. 7 MHz. In instanc-
es where a harmonic of the local oscillator coincid-
es with the frequency of the received signal, a
crystal oscillator frequency of 455 kHz above 10. 7

MHz is chosen.

In the first case the crystal frequency is:
10.7 MHz - 0. 455 MHz = 10. 245 MHz

60.307-E1 -8
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In the second case the crystal frequency is:
10.7 MHz + 0.455 MHz = 11. 155 MHz.

The crystal frequency of 11.155 MHz is used when
the received frequencies are within the following
bands:

152.5 - 154.9 MHz
162.7 - 165.1 MHz
173.0 - 174.9 MHz

The second intermediate frequency signal from

the mixer stage proceeds through the 455 kHz
ceramic filter in the IC703 or IC704 converter and
is then applied to the intermediate frequency ampli-
fier in CFT703.

The 455 kHz intermediate frequency amplifier con-
sists of two RC coupled stages followed by a double
tuned filter and a three stage integrated circuit
amplifier. The last two stages pi‘ovide the requir-

ed limiting of the signal.

The amplified and limited signal is then demodu-
lated in a phase detector incorporated in the inte-

grated circuit.

The balanced quadrature (or product) detector also
provides efficient rejection of any amplitude modu-

lated signals that may be present.

The detector has only one tuned circuit and is simple

to adjust.
AF Circuits

The demodulated signal is fed through a deemphasis
network to a potentiometer, preset to suit the AF
signal level obtained from the detector. This level
depends on the maximum frequency deviation in
use as determined by the channel spacing of the

reciever.

The signal is then applied to an integrated ampli-
fier in which a transistor, operating as an electro-
nic on/off switch, has been placed between the

two stages. This switch is controlled by the squelch
circuit. The amplifier has a nominal output level of
-17dB (110 mV).

- 60.307-E1
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The signal is passed to the integrated loudspeaker

amplifier and to the tone receiver, if fitted.

The loudspeaker amplifier amplifies the AF input
signal of 110 mV to a maximum output level of 4 W
into a 4 Q load (EIA), 2 W (CEPT). The amplifier

attenuates frequencies below 250 Hz.

Manual gain adjustment, and thus the loudspeaker
output level, is effected by the volume control on
the control panel of the radiotelephone. Electric-
ally, the volume control is connected between the

preamplifier and AF output amplifier.

The AF output stage consists of an integrated AF

power module.

Temperature compensation and negative feedback
are employed in the output amplifier to improve

stabilization.

By applying a positive voltage to a "muting termin-
al" on the preamplifier it is possible to mute the AF
output to the loudspeaker. This muting occurs during
periods of transmission and when controlled by tone

equipment, if fitted.
Squelch Circuit

The squelch circuit in CQM710a is operated by noise

components contained in the demodulated signal.

The AF signal from the discriminator is passed to
a frequency selective amplifier with a resonant

circuit as the collector load.

The noise signal is passed through an amplitude
seleciive noise amplifier, rectified and applied to
a Schmitt trigger, which controls the electronic

switch in the AF circuit.

When the noise level exceeds a certain value, i.e.
when the signal to noise ratio falls below a certain
value, the trigger circuit is activated and the AF

output signal is switched off.

The Schmitt trigger also controls a squelch signal

circuit which, in conjunction with a tone receiver,

60.307-E1 -7
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will operate the "engaged" lamp when there is traf-

fic on the channel.

The squelch sensitivity is adjusted by a potentio-

meter located at the iuput of the noise detector.

The Schm:tt trigger can be blocked manually by
means of the squelch button on the control panel
of the radiotelephone, thus overriding the squelch

circuit.

TRANSMITTER

(See block diagram on page 5)

The transmitter is phase modulated. Its output
frequency is 12 times the oscillator frequency.
Phase modulation is performed at the fundamen-

tal frequency.

The transmitter comprises the following subunits:

Exciter EXT711
RF power amplifier 25 W PA714
RF power amplifier 6 W _ - PAT15
Antenna switching unit 25 W AST13

Modulation amplifier and

voltage regulator CF703
(These circuits constitute part of

CF703)

Channel switching unit:

Maximum 6 channels XST701
Maximum 4 channels,

temperature compensated XST702

AF Circuits

The modulating signal from the microphone is fed,
through the tone generator if fitted, to the modu-
lation amplifier where it is differentiated, ampli-
fied, limited, integrated, and filtered. The modu-
lation amplifier transforms the microphone output
to a signal suitable for the phase modulator and
limits the signal amplitude so that the maximum

permissible frequency deviation is not exceeded.

60.307-E1
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The modulation amplifier is designed around an
integrated circuit containing two operational ampli-
fiers. Differentiation is performed by an RC net-
work at the input of the first amplifier. A high
degree of negative feedback ensures constant

gain of the amplifier which also operates as an

amplitude limiter.

The output signal is then applied through an RC
network to a second limiter consisting of two dual

diodes.

This limiter has been provided to prevent the phase
modulator from being overdriven at low modulating
frequencies. For normal frequencies and devia-

tions the limiter will be inoperative.

Before being applied to the phase modulator, the
modulating signal is filtered in a splatter filter
which has been designed as an active element
using the second amplifier of the integrated cir-

cuit.

A potentiometer located at the output of the modul-
ation amplifier is used to adjust the maximum fre-

quency deviation.
RF Circuits

The fundamental RF signal is generated in a crys-
tal controlled oscillator contained in the exciter
EXT11.

When more than one channel is required the ra-
diotelephone will be provided with a channel
switching unit type XS701 or XS702.

As in the receiver, channel selection is perform-
ed by grounding the negative return of the ap-

propriate oscillator.
The exciter provides the following:

(a) phase modulation

(b) frequency multiplication

(c) drive power for the power amplifier
PAT714 or PAT15.

60.307-E1 -8
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The RF signal from the oscillator is applied to the
1st buffer amplifier, then to the phase modulator,
followed by the 2nd buffer amplifier. The buffer
amplifiers provide constant input levels and

correct impedance matching.

The phase modulator is a "transconductance mo-
dulator" as the phase modulation is produced by

varying the transconductance of a transistor.

The modulating signal is applied to the emitter of
the transistor whose operating point and trans-
conductance thus change instantaneously with

the modulating signal.

From the 2nd buffer amplifier, the signal is fed
to a frequency multiplier chain consisting of a
tripler, 1st doubler and 2nd doubler. The trans-
mitter output frequency is therefore 12 times the

crystal frequency.

The three multipliers are designed as balanced
circuits resulting in suppression of some of the

harmonic frequencies.

The tripler suppresses the even harmonics and

the doublers suppress the odd harmonics.

Double tuned bandpass filters are used with close-
to-dritical coupling between tuned circuits. These
filters limit the bandwidth of the exciter and atten-
uate undesired harmonics generated in the frequen-

cy multiplication process.

The output signal from the 2nd doubler is fed to an
amplifier operating at the final frequency of the
transmitter. Tuned input and output bandpass
filters of the amplifier provide additional selecti-
vity and thus also attenuation of undesired signals.
The amplifier raises the signal to the level re-
quired by the RF power amplifier. The nominal RF
output power of EX711 is 50 mW into a 50 Q load.

The bandwidth of the transmitter and thus the max-
imum frequency spread of the channels is deter-
mined by the selectivity of the exciter, which is

1 MHz.

60.307-E1
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RF Power Amplifier

The power amplifier contains three (PA715 = two)
transistor amplifier stages. The coupling between
the stages consists of tuned matching networks

with low loaded Q values.

The RF power amplifier is a high efficiency Class
C amplifier. An ADC (Automatic Drive Control)
circuit in the power amplifier unit regulates the
supply voltage to the first stage and consequent-
ly the drive to the following stages. The purpose
of the ADC circuit is to prevent overloading the
power transistor. Additionally, the ADC circuit
reduces the dependence of the output of the RF
power amplifier on supply voltage. In the 25 W
version the ADC circuit is also controlled by the

heat sink temperature of the power amplifier.

The transmitter output power is adjusted to the
required safe level by means of a potentiometer

provided in the ADC circuit.
Antenna Circuits

The signal generated by the transmitter is passed
through an electronic antenna switching unit and

a low-pass filter to the antenna.

The antenna switching unit consists of diodes

which are forward biased during transmission
and reverse biased during reception. The low-
pass antenna filter is a 7-pole Chebishev filter

having low insertion loss and ripple.
The filter attenuates signals at undesired frequen-
cies to an acceptable low level, e.g. harmomics

of the transmitter frequency.

The antenna filter is not adjustable.

60.307-E1
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Power Supply and Switching Circuits

CQM710a is powered directly from a 12 volt car
battery. The negative battery terminal connects

directly to the cabinet of the 'radiotelephone

A start relay connected across the battery input
terminals protects the radiotelephone against dam-
age caused by incorrect supply polarity. Incor-
rect battery connection will cause the relay series
diode not to conduct and thus the relay refuses to

operate.

The CQMT710a contains two identical voltage regu-
lator circuits which deliver 9 V stabilized supply
voltages for operating the transmitter and receiver
sections of the radiotelephone. The supply to the
loudspeaker output amplifier and the transmitter
RF power amplifier is taken from the battery

and is unstabilized.

The voltage regulators are protected at the output
against short circuit by limiting the maximum cur-

rent to a safe value.

Each regulator has a blocking transistor control-
led by the transmit key button. With the CQM710a
in standby or receive condition, the key button
is in the "off" position, i.e. not depressed. The
receiver voltage regulator operates normally and
operation of the transmitter voltage regulator is
blocked. When the key button is pressed, ope-
ration and blocking of the two voltage regulators
are reversed. The supply voltage for the power
amplifier in the transmitter is taken from the

battery and applied directly to the amplifier.

- 60.307-E1
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MICROPHONE MC704

GENERAL

Microphone MC704 is designed for mobile
operation with radiotelephones of

series 600 and 700. It consists of an am-
plifier type AA705 and a microphone
cartridge in a plastic housing, a cable
for connecting, to the radio unit, and a

mounting bracket.
Amplifier AA705

The microphone amplifier serves as band-
pass filter for the audio frequency band
300 Hz - 3000 Hz and amplifies the signals

from the microphone to a suitable level.

The amflifier consists of three transi-
stors, Q1,Q2, and Q3 all DC-coupled. The
gain is determined by the feed-back cir-
cuit R1,R2,R11 and C9, and with poten-
tiometer R1 the gain can be adjusted to

a suitable microphone sensitivity.

The RC-circuit C2,C3,R4,R6, and R3 form
in association with the feedback amplifier
an active highpassfilter which attenuates

all frequencies below 300 Hz.

60.395-E1

Resistor R11 and capacitor C9 in the
feedback loop cut off frequencies above
3 kHz, and C7 stabilises the closed loop

gain.
A number of capacitors, C4,C5,C6,C8,C10,

and resistor R5 serves to filter and by-

pass RF.

Specifications

Supply Voltage
9 - 24V

Current Consumption
IMmA * 2mA  (9V)

32mA + 5mA  (24V, R'L = 600 ohm)

Output Level
Nominal: - 17 dBm

Maximum: + 3 dBm

Distortion at + 3 dBm

Less than 3%

Gain
Maximum: 58 dB + 4 dB
Minimum: 39 dB * 4 dB

60.395-E1
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MICROTELEPHONE MT704

Microphone MT704 is designed for mobile
use in association with series 700 and
series 600 radiotelephones. The unit
consists of a handset and a retainer
interconnected by a coiled cord. When

placed in the retainer the handset activates

two microswitches. Built into the handset two

amplifiers, AA706 and AA707, are used to drive

the telephone and amplify the microphone

signals, repectively.
AA706 Amplifier

The amplifier consists of two stages

of which the first is an amplifier and the
last an emitterfollower. To ensure suffi-
cient suppression of ripple voltage the
base voltage divider of Q1 is utilizing the
low dynamic resistance of a dual diode. The
AF gain is for the greater part determined
by the ratio of R3 to R4, and the telephone
is driven via C3 in order to counteract
the DC polarity. Capacitor C2 between the
base and collector of Q2 stabilises the

amplifier.
Specifications
Supply Voltage

13. 6V 248v

60. 401-E1

Current Consumption

16 mA (19 mA)

Input Impedance

9.5 Kohm 9.5 Kohm
Input Level

90 mV 100 mV
450 mV 500 mV
Load Impedance

300 ohm 300 ohm

Distortion, Vout=1V

10%

Temperature Range

- 30 C - +60C
Dimensions
3,5 mm (diameter) X 8mm

Weight

69
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20 mA ( 23 mA)
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AA707 Amplifier

The amplifier consists of two stages in

which the AC and DC feedback is determined

by the components that form the base network

by Q1. The AF gain is for the greater part deter-
mined by the ratio of R4 to the series connection
of R3, R2, and the microphone impedance. The
normal AF gain is 30dB but can be raised to

42 dB by shorting R3. Capacitors C2 and

C3 are bypassing RF, if any present.

Specifications

Supply Voltage

Vv 24V

Current Consumption

Gain 42dB:
7,3mA ( 11mA)
Gain 30dB:
8.3mA ( 12mA) 8.4mA ( 12mA)

Gain

30dB ( 28dB)
R3 shorted:
42 dB ( 40dB) 42dB ( 40dB)

Load Impedance

560 Ohm 830+1500 ohm

60.401-E1
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Output Impedance
15-50 ohm 500 ohm
Output Level
110mV 110mV
Distortion, Vout=1V
10%
Temperature Range
-30C -+60 C
Dimensions
35.5 mm ( diameter) x 8mm
69

60.401-E1
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ADJUSTMENT PROCEDURE FOR CQM710
RECEIVER ALIGNMENT -

Before switching on the CQM700 connect a power
supply with the correct polarity to the battery

connector.

Set the supply voltage to 13.6 V and the current

limiter to 1 A.
The station may now be switched on.

Check the 9 V RX at terminal 33 on the terminal
board.

Requirement: 9V + 0.1V

If necessary, adjust the RX voltage by means of
potentiometer R91 in CF703. This potentiometer
can be reached from the rear of the module tray
BA700.

Alignment of 2nd IF Amplifier
(455 kHz)

To protect the IF amplifier input stages, establish
a good earth connection between a 455 kHz gene
rator and the CQM700 chassis.

Apply a 455 kHz signal to the input of CF703. The
IF generator STORNO G21 is well suited.

Connect a DC voltmeter with RF probe, STORNO
95.089, to test point in CF703.

Adjust transformers T1 and T2 for maximum meter
reading, attenuating the generator output before
overloading the IF amplifier, causing . miting

The readings should be kept below approx. 500 mV
if an EVM (electronic voltmeter) is used, and in
any case below the point where an increase in
generator output voltage results in a decreasing

meter reading.

Coarse Adjustment of L1 in CF703

Disconnect the generator and disable the squelch
by pushing the "Squelch out" button on the con-
trol panel/control box, or by switching the squelch
off on the control unit C33/C34. Connect an AC
EVM to terminal 35 LINE OUT (AF - 17 dBm) on

the teerminal board. On the control units C33/C34
the reading may be taken from LINE OUT.

60.308-E1 -1

Adjust coil L1 in CF703 for maximum meter read-
ing. If two maxima are obtainable, adjust for the

greater.

If no reading can be obtained, the potentiometer
R19 (AF-RX) may be turned up. This potentio-
meter can be reached from the top of the module

tray BAT00, and turns up counter-clockwise.

Adjustment of Oscillator
Frequency in IC700

if a frequency counter is available, the frequency
may be¢ read at test point El , IC700. If the
input of the frequency counter is DC-coupled,

a capacitor (approx. 1 nF) should be connected
in series. The frequency will either be 10. 245

or 11.115 MHz. Refer to circuit description,

"Intermediate Frequency Circuits".
Where no counter is at hand, proceed as follows:

Connect a 455 kHz generator to the IF input of
CF703 and a 10.7 MHz generator to the input of
IC700. A modified G21 may be used, i.e. the two
oscillators, 455 kHz and 10.7 MHz, both in ope-
ration at the same time by pressing both buttons.
The 10.7 MHz output is fixed, and the 455 kHz
variable by means of the attenuator. The accu-
racy of the generator signal should be checked
to be 10.7 MHz + 20 Hz.

Adjust the output level of the 455 kHz generator
until a beat note is produced in the speaker

(LS in/out must be pressed if tone equipment is
installed).

Adjust trimmer capacitor C12 in IC700 for zero
beat.

The frequency difference may also be observed
on an oscilloscope connected to the "Line out",
600 Q audio output, which is accessible on the
terminal board, terminal 35, and on the control
units C33/C34.

NOTE: The discriminator has no zero adjustment.
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Storno

Alignment of 1st IF Amplifier (10.7 MHz)
Apply a 10.7 MHz signal to the input of IC700.

Connect a DC meter with an RF probe (95.089)
to test point in CF703.

Adjust coils L1, L2, and L3 in IC700 for maximum
meter reading. The input level should be kept

low enough to prevent limiting.

Gain of IC700: > 20 dB.

Alignment of Multiplier Chain in RC711

When crystals have been inserted in RC711 and/
or XS701/XS702, select the middle frequency

channel.

Connect a DC voltmeter to test point @ in
RCT11.

Tune L7 and L8 in RC to maximum, approx. 0.4V.
Requirement: > 0.3 V.

Connect a DC voltmeter to testpoint @ in RC711.
Adjust L6 to minimum, approx. 8 V.

Requirement: <8.5V.

To tune for maximum drive to the 1st mixer, con-

nect a DC voltmeter with an RF probe to test point

() inRCTILL

L5, RCT711, is adjusted for maximum meter reading.

L4, RCT711, is adjusted for minimum meter reading.

L3, RCT711, is adjusted for maximum meter reading.

L1, RCT711, is adjusted for minimum meter reading.

Since only very small variations occur at test point
@ , especially in the final circuits, the drive

to the 1st mixer should be checked:

Connect a DC voltmeter to test point @ in RCT11.

Touch up the tuning of coils L5, L4, L3, and L1

for maximum meter reading.

Stop the oscillator (select a channel with no cry-

stals or take a crystal out).

The voltage at test point @ with the oscillator
stopped will be 1 to 4.5 V.

Start the oscillator.

Requirement: Minimum increase at test point
(3 . reri1=0.5V.

60.308-E1
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Adjustment of Temperature
Regulating Circuit in XS702

The temperature regulating circuit of XS702 has
been adjusted before leaving the factory. However,

if necessary, it may be readjusted as follows:

Turn potentiometer R39 in XS702 fully counter-

clockwise.
Remove jumper connecting the NTC resistor.
Set the supply voltage for the CQMT700 to 13.6 V.

Check the current consumption of XS702 by in-
serting an ammeter in the orange/blue wire to
XS702.

Adjust the current to 0.45 A by means of R39

(This adjustment should not exceed 30 seconds).

Insert jumper connecting the NTC resistor again

and reconnect the orange/blue wire.

Further Alignment of RC711,
Tuning of RA712, and Fine
Tuning of IC700

Connect a DC EVM with an RF probe to test point
in CF703. An AVO-meter may be used,
but the deflection will only be on the order of

tens of microamperes.

Connect an unmodulated RF generator to the an-
tenna input of the CQM700. Set the RF output le-
vel to 100 mV.

Set the generator to the receiver frequency. Fine
tuning of the generator frequency may be done
by loosely coupling a 455 kHz signal to the IF
input of CF703. (First connect CQM700 chassis

to generator earth.) Tune the RF generator for
zero beat with the LS in/out depressed if tone

equipment is installed.

During adjustment the RF generator output should
be kept low enough to prevent limiting in CF703,
i.e. a reading of approx. 500 mV on a DC EVM
with an RF probe at test point , CF703.

The following coils are tuned for maximum meter

reading in this order:

L1, RAT12
L2, RAT12
L3, RAT12
L4, RAT12
L5, RAT12

60.308-E1
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Due to interaction, the procedure should be re-
peated until no further increase in meter read-

ing can be obtained.

By adjusting L1, RC711, the oscillator drive sig-
nal to the first mixer will have decreased. L3,
RCT711, must be fine tuned for maximum reading
on a DC voltmeter connected to test point @ ,
RCT11.

Now, when stopping the oscillator, the voltage
at test point @ should fall at least 0.3 V.

L2 in RC, and L1, L2, and L3 in IC700, are now
fine tuned for maximum reading at test point

, CF703. The circuits in IC700 should be
aligned two or three times, as they influence

each other.

Fine Tuning of L1 in CF703

Keep the RF generator connected as described
and set its output attenuator for full limiting in
the CQMT700, approx. 1 mV EMF from the genera-

tor.

Modulate the generator with 1 kHz to a frequency
swing of + 3.5 kHz, (for CQM714: * 1.75 kHz).

Connect an audio voltmeter to test point in
CF703. Peak coil L1 in CF703, for maximum meter

reading.

Requirement: > 50 mV

Adjustment and Checking of Audio Circuits

Modulate the RF generator with 1 kHz, and set

the frequency deviation to 0. 7 x A f max.:

CQMT713a (25
CQMT713a (20 kHz channel spacing) 2.8 kHz.
CQMT714a (12.5 kHz channel spacing) 1.75 kHz.

kHz channel spacing) 3.5 kHz.

Set the RF generator output level to approx. 1 mV
EMF.

If the CQM700 is provided with tone equipment
press the LS in/out button.

Check the frequency of the RF generator.

Back off the volume control on the control unit,

and on the control box/control panel, if any.

60. 308-E3
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Connect an audio voltmeter to terminal 33.

Adjust the audio output level to 110 mV by means
of R19 in CFT703.

Measure the AF voltage at the telephone output,

on C33/C34 or pin z on the multiwire connector.
Requirement: 90 mV * 1.2 mV.

Connect the load incorporated in the control units
C33/C34 across the Loudspeaker terminals.

Connect an audio voltmeter and a distortion meter
across the loudspeaker terminals (to LS /out

on C33/34). Set the volume control for 3.46 V

on the meter. ~ 2.5 W.

Check the distortion.

Requirement: CQM713a (-5): K < 7%.

CQMT14a (-5): K < 9%.

Adjustment of Oscillator

Frequency in RC711

The frequency is measured after the doubler with
a counter connected to test point @ in RCT711.
The frequency should be

f -10.7 MHz. The oscillator frequency is
antenna

adjusted with C27, RC711.

In CQMT700, with XS701/XS702 frequency adjust-
ment must be performed on each channel with the

trimmer capacitor of the appropriate oscillator.

Requirement:
CQM713: Better than = 1x 1078
CQMT714: Better than + 0.5x 107°

The tolerances are valid only for a crystal tempera-
ture of 25° C.
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Checking Receiver Sensitivity

Modulate the RF generator with 1 kHz, and a fre-
quency deviation of 0.7 x max. A f. Set the ge-

nerator output to 1 mV EMF.

Connect the distortion meter across the loudspeak-
er terminals, substituting a 4 Q resistor for the

speaker.
Set the volume control for 1 V across the load.

Reduce the RF generator output until 12 dB SINAD

is obtained on the distortion meter.

Read the calibrated RF voltage from the RF genera-

tor.

Requirement: for 12 dB SINAD < 0.55 u V EMF.

Storno

If more than onhe channel is provided, the proce-

dure should be repeated on all channels.

Adjustment and Check of Squelch

Adjust the squelch by means of potentiometer R46
in CF703 to open the audio signal path for an an-
tenna signal of 10 to 12 dB SINAD across the speak-

er terminals.

Remove the antenna signal and check that the

squelch will close and block the audio output.

Check that the audio path reopens when the

squelch button is activated.

TRANSMITTER ADJUSTMENT

Then set the supply voltage to 13.6 V, and the

current limiter to 5 A. (1.8 A for 6 W transmitter)

If tone equipment is installed, the LS in/out butto
must be pressed to establish a DC path for the

tr