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CONNECTING ACCESSORIES TO CQM700

15/25W

JB701

Storno

MC702 MC701 MT701

T@7 § HS 602a

SuU702

CB701/CB702

B
\V

\ LS701

SU703

ACCESSORY CONNECTIONS TO MULTI-WIRE
)3 CONNECTOR IN CQMT700

GUDEBUSH ¢ ¢ 5 i = .

— — “srowN|  Brown| T ‘L !

o o : '.

be 5 l—@o E 5 . IE_JTL5

L | Be— o B - !

INT, CHANNEL CONNECTION i "lg oreen] | Sreml o0
BLACK suU701/2

@ @ BLACK () L
Su703 [0 | o o
BLUE (@) @R B N .
BUE T -+ S I' 703 > !
0O VELLOW i I
LS 701 W (@] : |I
i v O y i | |
BLAKL___Ce@aA O | |
INT. LS CONNECTION—— 0D @l ! !
(REMOVE WHEN USING LS 701,15702) EE o) | !
CALL AND OCCUPIED oI ! N
CONNECTION o ue i '
KK oL | j
NN (e—

NOTE oNOTE :
1
I

INSERT STRAP LL-KK
IN CQM700 CTONNECTOR
IF PS701 IS USED.

O @ O

60.205-E3

I
GUIDE PIN

60.205-E3



Storno Stormo

DISASSEMBLING MICROPHONE MC701

MC 701 (96.0093-00)

TO CONNECTOR
TERMINAL NN= RED
TERMINAL 1) = WHITE
TERMINAL DD = BLACK

CdNNECTOR ASSEMBLY

GUIDE BUSH 41,5081 ﬁ
|

\(i‘:z::

GUIDE PIN

-

=~ -

CONNECTING CB700 CONTROL CABLE TO MULTIWIRE-WIRE
CONNECTOR IN CQM700

GUIDE BUSH
1
CALL CHASSIS Tt DA 8 BLACK KEY CHASSIS
';;chj: &R O @R | GREVIGREEN _ (punel chassis —
#12V X sDE @f\ — KEY —
S [ _worer.
w N .
| occupien Lamp  —YELLOW /GREE >QK N
YELLOW/GREY
———— cHAssis Lamps ORANGE/ =M O— SQ CANCEL ————
L —— Ls switch iNjour  JELLOW/WHITE —>DP O
1 Wi
. o @ YELLOW/BLACK oo
RED / BROWN oY RED / GREY
|—————— CHANNEL 6 —a U CHANNEL 4
NOTE BLUE /BROWN
,—éw @l‘— CHANNEL 5
CHANNEL 3 ~ GREEN/RED DY gs O
INT. LS CONNECTION AA 7 === YELLOW TONE KEY
——— chaNneL 2  WHITE/GREY —»)CC FFO
] o ® BROWN/WHITE o e oo
p— CHANNEL 1 BROWN /GREY| HH @]
€D
L————— smamrT BLUE D KK o B START—+
L—— voLuMe Tap  RED/YELLOW — s DMM O
NOTE 1
REMOVE WIRE FROM ,F “ WHEN
USING SU701,5U702, MC702 OR
MT 701, O @ (@)
NOTE 2
REMOVE STRAP WHEN USING GUIDE PIN
LS701 OR LS702.

\—_— )

T0 CB701,
OR CB702

60.205-E3 -2 - 60.205-E3

N\
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REPLACING INDICATOR LAMPS

sLJ%MsPosa 00 —
BUSH FOR LAMP
31.0457- 00

-y MODULE LAY-OUT CQM700

RE 700 TERMINAL 1-51 LTDNE EQU[PME]N! BA701
i e - ) :’J
! . BATT.
= .
1 EX700 | = Filreren - J2
: +12V CONT, 2 3| TONE KEY =
| 12V CALL OCC LAMPS & 5|— KEY —
i HEV S T o= M) Tx moo.
! HEATIERY 8. 3 glee 1 WODY :]
' +12V OPERATED CONOITION 10 =1 1 ot o oo — NOTE
1 .
i Py :2 13| MC. CHASS (S = CF70!
! cp VoL coNTROL 16 | ] e
! PA700 MOD.AMPL. OUTPUT 16wl | LoD AMPL.OUTRUT =
' 101 6w)
1 =
XS 70 -
E 0 = +9v TX 19 ‘;‘:_ =
i = CHANNEL 1 21 | ==
! = CHANNEL 2 23 - L=
I = cHanneL 3 25w T ==
1]
::ﬁ ’750'9) = cHanneL & 27| -
' CHANNEL 5 29 'zs T CONPelzy =
! 30| CHASSIS =
H o CHANNEL & 31 Sl ts. i ol =
_— 1
e RC700 FOV'RA 33 334 — AF MUTING =
o oy o o * —
35| == —17dBm L T B
LOUDSPEAKER 36 mil | ALAR: INEQD =
MOD. AMPL. QUTPUT 38 i g Bl =
CHANNEL SWITCH 40 - :'\S:'GSN e o
4] | m— S 1 ' =
SQ CANCELLING42
BP700 CHANNEL CHASSIS a4 =] |™ ‘;Ec::u;o:; HASSIS,
~ 45 | a— i = o
AS700 . 12V TX 46 = At = 1c700 CONN
ANT. {NT. LOUDSPEAKER 48 J, 0 2ADIO MUTING = no
» - KEY CHASSIS 50 =
W, , — KEY LOCK CHASSIS
/ BENRERERN wore
n e
f =
CaM 710 (BP711, RCTIN, EXTIN, PATIC, ASTIN, XS701, 16703 /4, CF701)
CQM 730 (BP 731, RC731, EX731, PA730, AS731' XS 701, IC 703/4, CF701) NOTE. STRAP ARE INSERTED IN R.ADIOTE:AEPHO;SN“S;:SI;ZSEOSESi{QY{:PMENT
NOTE. APNIN TEL!
CQM 760 (BP 761, RC761, EX 761, PAT60, AS761, XS700, IC701/3, CF701) NOTE STRAPNING ANVENGES KUN [ RADIOTH

- MOUNTING FRAME MN701

Mounting Frame type MN701 is designed for
installing CQM700 equipment. The holes in the
Mounting Frame are so arranged that they allow
for a total of 36 mounting positions.

With an Allen wrench, adjust the Safety Lock to
the point where it will release the CQM cabinet
when bumped or jarred in a traffic accident.
Where the Mounting Frame is installed in a
lorry or other vehicle that is exposed to shocks
greater than 5 g, the Safety Lock should be
blocked by inserting the clip "A" as shown in
the illustration.

60.205-E3 =3= 60.205-E3
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CONNECTOR AND EXTENTION CABLE ASSEMBLY CC703

Terminal A Yellow/Brown Terminal V Grey/Red
Terminal B Black Terminal W White/Red
Terminal C Blue/Red Terminal X Blue/ Brown
Terminal D Green-Grey Terminal Y Green/Red
Terminal E Brown Terminal Z Green/White
Terminal F White Terminal AA  Grey
Terminal H Black/Red Terminal BB  Yellow
Terminal J Black/Green Terminal CC  Grey/White
CONNECTOR ASSEMBLY 41.0191-01 Terminal K Yellow/Green Terminal DD  Green/Brown
Terminal L Blue/Green Terminal EE  Blue/Yellow
GUIDE BUSH T ﬁ Terminal M Orange Terminal FF Brown/White
1 Terminal N Yellow/Grey Terminal HH  Brown/Grey
Terminal P Yellow/White Terminal JJ Green
Terminal R White/ Blue Terminal KK Blue
Terminal S Violet Terminal LI, Red
Terminal T Black/Yellow Terminal MM Red/Yellow
Terminal U Red/Brewn Terminal NN Blue/Grey

OF
VEHICLE

WIRING OF CONNECTOR TO PS701 FOR 24V INSTALILATIONS

o
NN

KK

cc

F O
4O HH
uw o
MM

VIEWED FROM
SOLDERING SIDE

1
o '
b ?
| . BA - | FLOATING POTENTIAL
Y | : ) BATTERY
] ; SWITCH 24V

VEHICLE GROUND POTENTIAL

NOTE INSERT STRAP LL- KK
IN CQM700 CONNECTOR J1
SEE PAGE 8,

60.205-E3 = 60. 205-E3
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REMOVE STRAP

/

ASSEMBLY AND WIRING OF CONTROL HEAD

CQM700D

D402.118/3
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CONNECTING EXTERNAL LOUDSPEAKER TO MT703

LS701/2
MICROTELEPHONE LS701/2 LS701/2 /
MT 703 WITHOUT
EXTERNAL LOUDSPEAKER
- ~\ N\
10 8K
BN ——10 T AA T WH AA
WH — g iy N
6N ——»8 = YW
W ——7 s s
\
| Py ;‘éﬂ RD
LOERSION O, 1 T
BK — >3 || o 3 EG':i s
RD ———> = F J 13
_|sr
e
BL’
A B c D
L J L J L J K J
EXTERNAL LOUDSPEAKER M EXTERNAL LOUDSPEAKERS SWITCHING BETWEEN
/ FOR MONITORING FOR ALERTING TONE TELEPHONE AND
AND ALERTING TONE ONLY EXTERNAL LOUDSPEAKER
o se BN ¥
%5 OF._ o TO CONNECTOR
o~ o
o _o
| ° 0:% o
5\?1 —8s_ O _
o ; o ;’
= —:“o : o
o e WH
o o
o " o

GUIDE BUSH
- GUIDE BUSH_

MO © O

ANTENNA

ey
ALTERNATIVE 2 Ty DOTTED WIRES ONLY TO BE CONNECTED WHEN MT703 [“"\-\5 MK 701

IS CONNECTED TO TERMINAL STRIP IN CB 705, A l

F B SPaAAUW
T0 MT703
5[@ BRI ;[
EEEEEE
TO CONNECTOR

sartery ©
2V @

ALTERNATIVE I

INSTALLATION DIAGRAM CQM713 P3
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GENERAL SPECIFICATIONS

Unless otherwise stated, specifications are based on the measuring methods prescribed

in EIA publications RS152A and RS204. Storno reserves the right to change the listed spe-

cifications without notice. Figures given in brackets are guaranteed values.

Frequency Range
146 - 174 MHz

Min. Channel Separation
CQMT13: 20 kHz or 25 kHz
CQMT14: 12,5 kHz

Max. Frequency Deviation
CQMT713: * 4 kHz or * 5 kHz
CQMT714: + 2,5 kHz

Frequency Stability

Meets government specifications

Max. VHF Bandwidth
1 MHz

Number of Channels

Max, 6

Antenna Impe dance
50 @

Temperature Range

Operating range: =25° = +50%¢

Functioning range: —30° - +60°C

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

RF Power Output
10 W or 6 W (adjustable)

Type of Modulation
Phase

AF Response

6 dB/octave preemphasis
CQM713: 300-3000 Hz

+0/—1.5 dB (+0.5/—3 dB)
CQMT14: 300-2500 Hz

+0/—1.5 dB (+0.5/—3 dB)

Modulation Distortion (measured with
deemphasis)

3% (5%)

Modulation Sensitivity
220 mV e, m,f, (6002)% 2 dB

60.206-E1

AF Input Impedance
560 Q

Adjacent Channel Selectivity

Attenuated to meet government specifications

FM Hum and Noise (measured without deem-
phasis)

CQM713: 50 dB (40 dB)
CQMT714: 45 dB (38 dB)

Spurious Radiation (FTZ)
Less than 0,2 uW

Harmonic Radiation (FTZ)

Less than 0.2uW (2uW)

60.,206-E1
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RECEIVER SPECIFICATIONS

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

0.6 uV (0.9 uV)

Squelch

Electronic, adjustable

Adjacent Channel Selectivity EIA
CQM713: 90 dB (80 dB)
CQMT714: 80 dB (75 dB)

Adjacent Channel Selectivity FTZ, MPT

CQM713: 90 dB (80 dB)
CQM714: 85 dB (75 dB)

Intermodulation atienuation &IA
CQM713: 80 dB (75 dB)
CQMT714: 78 dB (75 dB)

Intermodulation attenuation #TZ, MTP
CQM713: 75 dB (70 dB)
CQMT714: 78 dB (75 dB)

Blocking MPT
190 mV (100 mV)

Spurious Radiation
Less than 0.5 n W (2 n W)

Spurious Response Attenuation
90 dB (80 dB)

AF Output Power EIA
2 W (load 58)

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

AF Response

CQM1713: —6 dB/octave from 300-3000 Hz
+0/—1,5dB (+0.5/—3 dB)

CQM714: —6 dB/octave from 300-2500 Hz
+0/—1,5 dB (+0.5 dB/—3 dB)

Hum and Noise, squelched

80 dB (60 dB)

Hum and Noise, unsquelched

CQM713: 50 dB (45 dB)
CQM714: 45 dB (40 dB)

POWER SUPPLY SPECIFICATIONS

CURRENT CONSUMPTION AT 13.6 V

Stand by: 160 mA (190 mA)
Transmit: 2.7 A (3.1 A)

Receive AF output 2W: 470 mA (540 mA)

60.206-E1 60.206-E1
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CQM710 GENERAL DESCRIPTION

Introduction

The Stornophone CQM710 radiotelephone is
a mobile transmitter/receiver for simplex
operated 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
CQM714 for 12, 5 kHz channel spacing

For both versions there is a choice of 6,
10 or 25 W RF output power,

There are also two mechanically different
systems available, local control and extend-
ed local control, Local control applies to the
dashboard-mounted model with built-in loud-
speaker, which is operated by controls on
the front panel of the radio cabinet. 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 chas-
sis is then placed elsewhere in the vehicle.
A separate loudspeaker must also be install-
ed with the latter model.

Fach 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,
accommodating up to 6 channels, Choice of
channels (frequencies) must naturally take
into account the RF bandwidth of the radiote-
lephone, which is 1 MHz,

Construction

The radio chassis slides into the cabinet

from the front and is held in place by four

60.153-E2

screws from the rear of the cabinet. The
chassis consists of two circuit panels hinged
onto the front control panel. When separated,

the two chassis halves open out like a book.

The upper circuit panel, designated RF711,
contains all the circuits which are dependent

upon channel frequencies. These are:

antenna filters
receiver VHF circuits
crystal selector unit, where included

exciter

The lower circuit panel, designated BAT701,
contains those units common to all the fre-

quency bands within the CQM710 programme:

audio amplifier

intermediate frequency amplifier
squelch circuit

voltage regulators

tone equipment, where inéluded

The solid-state circuitry is built up as
functional module units for ease in ser-

vicing.

A type plate located on the radio cabinet
states the type designation of the radiotele-
phone, showing the service for which it is

intended.

Reading the type plate:

Channel Separation

3 25 kliz or 20 kilz
4 12,5 kllz

Type of Front Plate employed

€I CP701 (1 channel)
c2 CP702 (max, 6 channels)
c3 CP703 Dummy)
Type of Crystal Shift Unit employed
V| None (1 channel)
N6 NXS701 (Max, 6 channels)
CQM 71X spec. XX XX

60. 153, =4
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Control Equipment
The locally controlled CQM710 will have

one of the following front panels:
CP701 Front panel with controls and

built-in speaker, This panel has
no channel selector, limiting the
equipment to single-channel ser-
vice,

CP702 Front panel like CP701 with the
addition of 6 push buttons for

multichannel service,

The CQMT710 for extended local control will
have a blank front panel with neither controls
nor loudspeaker and is designated CP703.
One of the following types of control units,
intended for dashboard-mounting, must also
be installed for extended local control:
CB701 Control unit housed in a cast
plastic cabinet and containing
operating controls for the radio-
telephone. This control unit has
no channel selector (single-chan-

nel service).

Control unit similar to CBT701,

and containing 6 push buttons for

CB702

the channel selector (multichan-

nel service).

Where more than one RF channel is required
(multichannel operation), the radiotelephone
must be fitted with one of the following crys-

tal switching units:

XS701 Channel selector unit for a
maximum of 6 channels,
XS702 Channel selector unit for a max-

imum of 4 channels with temper-
ature compensation for operation

in extremely cold climates.
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Operating Controls

The controls located on the front panel are

as shown:
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CP 702 FRONT PANEL

Push buttons for channel selection,

Tone button and lamp indication when the
channel is engaged (in equipment with built-

in tone transmitters).

Transmit button and transmit indicator lamp
(in radiotelephones without built-in tone

transmitters).

Button for switching the loudspeaker on and
off, provided with a lamp indicating when a
tone call is received. (This button is only

used in conjunction with tone equipment),

Squelch button for overriding the squelch

function.

ON/off switch and indicator lamp.

[IITITTITIT Volume control

Notice:

For radiotelephones with built-in tone trans-

mitters 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 transmitter,
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Accessories

Accessories available for the CQM710 series
radiotelephones are listed in this section.
Some of them, such as installation materials,
antenna and microphone, are necessary in

order to install and to operate the equipment.

Microphones

MCT701 Fixed microphone with built-in
amplifier

MC702 Fist microphone with built-in
amplifier, transmit button and
retainer,

MCT703 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
terminated in solderless crimp pins for in-
sertion in a special multiconnector providing
connections between accessories and the
radio cabinet,

MKT704 To bring the microphone into
close talk position this mounting
kit, consisting of 2 flexible metal
tubes (length 20 and 35 cm),is

available,

Antenna

AN19-5 1/4 wavelength whip antenna for
the 146 to 174 MHz frequency
band. 50 ohm impedance matches
Stornophone CQM710, Base de-
sign permits mounting from the
outside without damaging the car

upholstery.

Installation Kits
The installation of a CQM710 radio set will
require some or all of the fellowing instal-

lation kits:

MN701 Mounting frame for radio cabinet

CC701 Cable kit containing battery ca-

ble and antenna cable necessary

for installing the radiotelephone.
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MK701 Mounting kit containing connec-
tors for connecting battery, an-
tenna and accessories to the ra-
dio cabinet plus fuse box and fu-
ses for installation in series

with the battery cables.

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

transmitters,

For extended local control the distance be-
tween control unit and radio set may be in-

creased by inserting:

CC703 Extension cable kit with connec-
tors.
Loudspeakers

When using the extended local control system
it is necessary to install an external loud-
speaker, The following types are available:
1.S701  Loudspeaker enclosed in a
plastic housing, complete with
cable terminated in solderless
crimp pins to be inserted in the

accessories connector,

1.S702  Weatherproof version of loud-

speaker,

External Switches, Relays, etc.

SU701  Transmitter keying device for
mounting on steering column.

SU702 Transmitter keying device for
dashboard mounting,

SU703  Auto relay for equipment with

built-in tone receivers, connects
to external alarm devices such

as auto horn, etc,

Power Suppl.ies

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

tery, negative pole to chassis.
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CIRCUIT DESCRIPTION

Functional Diagram
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General

The nominal 12V supply from the battery is
applied to the connector designated "'BATT".
A reverse biased zener diode across the
battery input protects the radiotelephone a-
gainst incorrect supply polarity. The supp].y'
voltage is fed, via a transient filter, to both
the ON/OFF switch and to the transmitter

power amplifier through a transistor switch.

The filtered battery voltage is applied to two
9V regulators which supply the transmitter
and receiver sections, to the receiver audio
output amplifier and to the tone equipment,
if fitted.

The incoming signal passes through the an-
tenna switching unit to the input of the re-
ceiver, The antenna switching is controlled
by the stabilized supplies from the trans-

mitter and receiver voltage regulators.

In the single channel edition of CQMT710 a

crystal controlled oscillator is incorporated
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in the transmitter section. Similary, a sin-
gle oscillator is provided in the receiver

section.

Channel switching unit XS is fitted in the
multichannel edition of CQM700 and is con-

trolled by the channel selector,

The audio output from the receiver is ap-
plied to the loudspeaker (L.S). 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 func-
tional diagram, the receiver output signal
may be connected to the tone receiver TR700
used in selective tone calling systems. The
tone receiver enables the AF output circuits

of the receiver to be switched on and off,

In systems using selective calling, the loud-
speaker will normally be switched off using

the I.S ON/OFF button.
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When a tone call, correct for the tone re-

ceiver setting, is received, the loudspeaker
will be switched on automatically. The tone
receiver also controls the ''call" and "en-
gaged' lamps indicating that a call has been
received or that the radio channel is oc-
cupied., These lamps are not used in radio-

telephones not fitted with tone receivers,

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

During transmission of tone calls, the mi-
crophone will be switched off automatically
so that the transmitter is modulated by the
tone signal from T'T700 only,

The transmitter is keyed by depressing the
transmit button. This will block the receiver
voltage regulator and cancel the blocking

of the transmitter voltage regulator. When
the transmitter voltage regulator operates,
supply voltage is applied to the exciter and
via a transistor switch to the transmitter

power amplifier,

The ""transmitter on'' condition is indicated

by the transmit indicator lamp.

In the radiotelephone fitted with a tone re-
ceiver, the transmitter cannot be operated
until the loudspeaker has been switched on
manually by means of the loudspeaker ON/
OFF button.

RECEIVER

The CQMT710 receiver is a double conver-
sion superheterodyne using intermediate
frequencies of 10,7 MHz and 455 kHz, The
high RF sensitivity characteristic of the
receiver is provided by a five element helix

filter having a low insertion loss.
Adjacent channel selectivity is obtained by

using two bandpass filters: a 10, 7 MHz

crystal filter and a 455 kHz ceramic filter,
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A mhaximum of 6 crystal controlled oscilla-
tors, one for each channel, can be provided.
The oscillators are connected in parallel
and channel selection is performed by
grounding the negative supply lead of the

appropriate oscillator,

The receiver comprises the following sub-
units:

Antenna switching unit AST11

Preselector filter BPT711
Receiver converter with 1st
mixer and 1st local oscillator RCT711
Intermediate frequency conver-
ter with 10,7 MHz crystal fil-
ter, 2nd mixer, 2nd local oscil-
lator and 455 kHz ceramic filter:
for 25 and 20 kHz channel
spacing IC703
for 12,5 kHz channel
spacing IC704
455 kHz intermediate fre-
quency amplifier, squelch
circuit, AF amplifier and
voltage regulator CF701
(for other circuits of CF701
see page 8 )
Channel switching unit:
maximum 6 channels XS701
maximum 4 channels,
temperature compen-

sated XS702

Signal Path

From the antenna switching unit the input
signal is passed through the preselector fil-
ter and an impedance matching network di-
rectly to the mixer stage. Because of the
low insertion loss in the filter, it has been
possible to obtain excellent receiver sensi-
tivity without an RF amplifier stage. This
approach has resulted in superior blocking,
selectivity, and intermodulation character-

istics of the receiver,
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The BP711 filter consists of five tuned
circuits which can be adjusted over the band
146-174 MHz. The coupling between the fil-
ter and the mixer stage is provided by an im-
pedance matching network loaded to a low Q.
This network tranforms the output impedance
of the filter to the impedance required by the
field-effect transistor (FET) of the mixer

stage.

The local oscillator and the received signals
are applied to the gate of the FET., The mix-
er output at 10,7 MHz is taken from the drain

circuit.

First Local Oscillator

The local oscillator signal is generated in an
oscillator operating on the fundamental fre-
quency of the crystal, The oscillator operates
within the frequency range 11.35 MHz to
12,75 MHz, depending on the crystal fre-

quency used.
In the oscillator, the 3rd harmonic of the

crystal frequency is selected and applied to

a multiplier chain consisting of two doubler
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stages. The output frequency is thus 12 times

the fundamental frequency of the oscillator.

The last doubler stage is followed by a filter
consisting of three capacitively coupled
tuned circuits. The filter attenuates undesir-
ed frequencies generated by the multiplier
chain and prevents these from reaching the

mixer stage.

The injection signal is 10.7 MHz below the

received signal and is calculated as follows:

£~ 10,7

12 MHz

fx =

where fx is the crystal frequency, MHz

and fa is the received signal, MHz.

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

XS701 contains oscillators for five RF chan-
nels thus allowing the receiver to be equip-

ped with a maximum of 6 channels.
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XS702 is a temperature compensating unit
employed where radiotelephones are to work
in very low temperatures. The compensation
is provided by heating the crystals when the
ambient temperature falls below 526 ap-

proximately.

XS702 contains oscillators for a maximum of

4 channels.

Intermediate Frequency Circuits

From the mixer in RC711 the 10.7 MHz sig-
nal passes to the intermediate frequency
converter, type IC703 or IC704 depending
on the channel separation used, which pro-

vides 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 amplifier stage. It is then ap-
plied to the transistor in the 2nd mixer stage
and converted to the second IF signal of 455
kHz.

The injection signal to the mixer stage is
generated by a crystal controlled oscillator
whose frequency is normally 455 kHz below
10.7 MHz. In instances where a harmonic of
the local oscillator coincides with the fre-
quency of the received signal, a crystal os-
cillator 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

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
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455 kHz ceramic filter in the IC703 or IC704
converter and is then applied to the inter-

mediate frequency amplifier in CF701.

The 455 kHz intermediate frequency ampli-
fier consists of two RC coupled stages fol-
lowed by a double tuned filter and a three
stage integrated circuit amplifier. The last
two stages provide the required limiting of

the signal.

The amplified and limited signal is then de-
modulated in a phase detector incorporated

in the integrated circuit.

The balanced quadrature (or product) detec-
tor also provides efficient rejection of any
amplitude modulated 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 de-
emphasis 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 receiver.

The signal is then applied to a three stage
amplifier in which a field-effect transistor,
operating as an electronic on/off switch,

has been placed between the second and third
stages. This switch is controlled by the
squelch circuit, The amplifier has a nominal

output level of -17 dBm (110 mV).

The signal is passed to the loudspeaker am-

plifier and to the tone receiver, if fitted.

The loudspeaker amplifier amplifies the AF
input signal of 110 mV to an output level of
2W into a 5Q load. The input stage is a high-
pass active filter which attenuates frequen-

cies below 250 Hz.
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A variable resistor, forming part of the col-
lector load, permits a preset 12 dB adjust-

ment of the gain.

Manual gain adjustment, and thus the loud-
speaker output level, is effected by the vol-

ume control on the control panel of the radio-

telephone. Electrically, the volume control
is connected between the first and second AF

amplifier stages.

The AF output stage consists of two comple-
mentary power transistors operating in
Class AB push-pull.

Temperature conpensation and negative
feedback are employed in the output ampli-

fier to improve stabilization.

By applying a positive voltage to a ''muting
terminal' on the output amplifier it is pos-
sible to mute the AF output to the loudspeak-
er, This muting occurs during periods of
transmission and when controlled by tone

equipment, if fitted.

Squelch Circuit

The squelch circuit in CQM700 is operated
by noise components contained in the de-

modulated signal.

The AF signal from the discriminator is
passed to a frequency selective amplifier
with a resonant circuit as the collector load.
The resonant frequency of this circuit can
be changed by a strapping arrangement to

suit the channel separation of the receiver.

The noise signal is passed through an ampli-
tude selective 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 be-
low a certain value, the trigger circuit is
activated and the AF output signal is switch-
ed off,
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The Schmitt trigger also controls a squelch
signal circuit which, in conjunction with a
tone receiver, will operate the ''engaged"

lamp when there is traffic on the channel.

The squelch sensitivity is adjusted by a
potentiometer located at the input of the

noise amplifier,

The Schmitt trigger can be blocked manual-
ly by means of the squelch button on the
control panel of the radiotelephone, thus

overriding the squelch circuit.

TRANSMITTER

(See block diagram on page 6 )

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

at the fundamental frequency.

The transmitter comprises the following

subunits:
Exciter EXT711
RF power amplifier PAT11
Antenna switching unit AST11
Modulation amplifier, trans-
mitter switch and voltage
regulator CFT701
(These circuits constitute part
of CF701)
Channel switching unit:

Maximum 6 channels XS701

Maximum 4 channels,

temperature compensated XS702

AF Circuits

The modulating signal from the mircophone
is fed, through the tone generator if fitted,

to the modulation amplifier where it is dif-
ferentiated, amplified, limited, integrated
and filtered, The modulation amplifier trans-
forms the microphone output to a signal

suitable for the phase modulator and limits
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the signal amplitude so that the maximum
permissible frequency deviation is not ex-

ceeded,

The modulation amplifier is designed around
an integrated circuit containing two opera-
tional amplifiers. Differentiation is perform-
ed by an RC network at the input of the first
amplifier, A high degree of negative feed-
back 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 prouvided to prevent

the phase modulator froin being overdriven
at low modulating frequencies, For normal
frequencies and deviations the limiter will

be

inoperative,
Before being applied to the phase modulator,
the modulating signal is filtered in a splat-
ter filter which has been designed as an ac-
tive element using the second amplifier of

the integrated circuit.

A potentiometer located at the output of the
modulation amplifier is used to adjust the

maximum frequency deviation.

RF Circuits

The fundamental RF signal is generated in a
crystal controlled coscillator contained in the

exciter EXT711,

When more than one channel is required the
radiotelephone will be provided with a chan-

nel switching unit type XS701 or XS702,
As in the receiver, channel selection is per-

‘formed by grounding the negative return of

the appropriate oscillator,
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The exciter provides the following:
(a)
(b)
(c)

phase modulation

frequency multiplication

drive power for the power amplifier
PATI11,

The RF signal from the oscillator is applied
to the 1st buffer amplifier, then to the phase
modulator, followed by the 2nd buffer am-
plifier, The buffer amplifiers provide zon-
stant input levels and correct impedance

matching,

The phase modulator is a ''transconductance
modulator'' as the phase modulation is pro-"
duced by varying the transconductance of a

transistor.

The modulating signal is applied to the emit-
ter of the transistor whose operating point
and transconductance thus change instantane-

ously with the modulating signal.

From the 2nd buffer amplifier, the signal is
fed to a frequency multiplier chain consisting
of a tripler, 1lst doubler and 2nd doubler, The
transmitter output frequency is therefore 12

times the crystal frequency.

The three multipliers are designed as balanc-
ed 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-critical coupling between tuned cir-
cuits., These filters limit the bandwidth of the
exciter and attenuate undesired harmonics
generated in the frequon_cy multiplication pro-

cess.

The output signal from the 2nd doubler is fed
to an amplifier operating at the final frequen-

cy of the transmitter. Tuned input and output

bandpass filters of the amplifier provide ad-
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ditional selectivity and thus also attenuation
of undesired signals. The amplifier raises
the signal to the level required by the RF
power amplifier PAT11, The nominal RF out-
put power of EX711 is 50 mW into a 50 @ load.

The bandwidth of the transmitter and thus the
maximum frequency spread of the channels is
determined by the selectivity of the exciter,
which is 1 MHz.

RF Power Amplifier

The power amplifier contains three transis-
tor 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 consequently the drive to the following
stages. The purpose of the ADC circuit is

to prevent overloading the power transistor.
Additionally, the ADC cireuit reduces the
dependence of the output of the RF power
amplifier on supply voltage and ambient

temperature.

In the 25 W version, a power booster and a
temperature protection circuit are also in-
cluded in the PA stage.

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

tiometer 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 transmis-
sion and reverse biased during reception.
The low-pass antenna filter is a T-pole
Chebishev filter having low insertion loss

and ripple.
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The filter attenuates signals at undesired
frequencies to an acceptable low level,

e.g. harmonics of the transmitter frequency.

The antenna filter is not adjustable.

Power Supply and Switching Circuits

CQMT700 is powered directly from a 12 volt
car battery. The negative battery terminal
connects directly to the cabinet of the radio-

telephone,

A transient filter is provided to suppress
noise and transients generated by the vehi-

cle's electrical system,

A reverse biased zener diode connected
across the battery input terminals limits
the peak voltage to approx, 20 volts and
protects the radiotelephone against damage
caused by incorrect supply polarity. Incor-
rect battery connection will cause the diode
to conduct and blow the fuses fitted in the

battery cable.

The CQM700 cc;ntains two identical voltage
regulator circuits which deliver 9V stabi-
lized supply voltagesh‘for operating the trans-:
mitter and receiver sections of the radio-
telephone, 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 current to a safe value.

Each regulator has a blocking transistor con-
With the
CQMT10 in the standby or receive condition,

trolled by the transmit key hutton.

the key button is in the "off'" position, i.e.
not depressed. The receiver voltage regu-
lator operates normally and operation of the
transmitter voltage regulator is blocked.
When the key button is pressed, operation

and blocking of the two voltage regulators
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are reversed, The supply voltage for the
PAT711 power amplifier in the transmitter is
taken from the transient filter and applied to
the amplifier unit through a transistor
switch, This switch is supplied by the trans-
mitter voltage regulator which is controlled

by the transmit key button.

NOTE: The voltage applied to the transistor
switch cannot be turned off by means
of the ON/OFY switch of the radiote-

lephone,

60.153-172

- 11 -

Storno

60.153-152



Storno

Storno

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 cur-
rent limiter to 100 mA.

With the station swit<ned off, increase the
supply voltage until a current drain of 100 mA

is reached.

. . <
Requirement: Vsupply S21V

Keeping within these values ensures correct

operation of the protective zener diode, E13,
in CF701.

Decrease the supply voltage to 13,6 V and set

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

Check the 9 V RX at terminal 33 on the ter-

minal board.
Requirement: SV + 0,1V

If necessary, adjust the RX voltage by means
of potentiometer R64 in CF701. This poten-
tiometer can be reached from the rear of the
module tray BAT700.

Alignment of 2nd IF Amplifier
(455 kHz)

To protect the IF amplifier input stages, es-
tablish a good earth connection between a
455 kHz generator and the CQM700 chassis.

Apply a 455 kHz signal to the input of CF701.
The IF generator STORNO G21 is well suited,

Connect a DC voltmeter with RF probe,
STORNO 95.089 , to test point[1] in CF701.

Adjust transformers T1 and T2 for maximum
meter reading, attenuating the generator out-
put before overloading the IF amplifier, caus-
ing limiting. The readings should be kept
below approx. 10 pA if an AVO-meter is used,
and below approx. 500 mV if an EVM (elec-
tronic voltmeter) is used, and in any case be-

low the point where an increase in generator
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output voltage results in a decreasing meter

reading,

Coarse Adjustment of L1in CF701

Disconnect the generator and disable the
squelch by pushing the '"Squelch out'' button on
the control 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 terminal board. On the
control units C33/C34 the reading may be tak-
en from LINE OUT.

Adjust coil L1 in CF701 for maximum meter
reading. If two maxima are obtainable, adjust

for the greater.

If no reading can be obtained, the potentio-
meter R16 (AF-RX) may be turned up. This
potentiometer can be reached from the rear
of the module tray BA700, and turns up coun-

ter-clockwise,

Adjustment of Oscillator
Frequency in IC700

If a frequency counter is a{'ailable, the fre-
quency may be read at test point , 1C700.
If the input of the frequency counter is DC-
coupled, a capacitor (approx. 1 nF) should be
connected in series. The fr‘equencyi will either
be 10.245 or 11,115 MHz. Refer to circuit
description, ''Intermediate Frequency Cir -

cuits'',

Where no counter is at hand, proceed as fol -

lows:

Connect a 455 kHz generator to the IF input of
CF701 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 operation at the same time by pressing
both buttons. The 10.7 MHz output is fixed,
and the 455 kHz variable by means of the at-
tenuator. The accuracy of the generator signal
should be checked to be 10,7 MHz * 20 Hz.

w1 = 60.177-E1
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Adjust the output level of the 455 kHz genera-
tor 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 observ-
ed on an oscilloscope connected to the "Line
out'', 600 ohm audio output, which is accessi-
ble on the terminal board, terminal 35, and
on the control units C33/C34,

NOTE: The discriminator has no zero adjust-
ment.

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 CF701,

Adjust coils L1, L2 and L3 in IC700 for max-
imum meter reading. The input level should

be kept low enough to prevent limiting.

Gain of IC700: 2 20 dB

Coarse Adjustment of BP711

The trimming slugs, L1, L2, L3 and L4 of
the filter BP711 are to be set to the approxi-
mate positions according to the graph. The
graph and the picture indicate the mechanical
position of the slugs as a function of the re-
ceiver antenna frequency. L5 is to remain in

its outermost position.

L mm
15 4

_f_—
L mm
ﬁ 3mm

100 T50 260 Mz

Alignment of Multiplier Chain in RC711

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

quency channel,

Connect a DC valtmeter to test point (1) in
RCT11,

Tune L7 and L8 in RC to maximum,
approx, 0.4 V.

Requirement: 2 0.3V,

60.177-E1
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Connect a DC voltmeter to @ ;
Tune L6 for minimum, approx. 8V.

Requirement: < 8.5V

To tune for maximum drive to the 1st mixer,
connect a DC voltmeter with an RF probe to
test point @ in RCT711,

L5, RC711, is adjusted for maximum meter
reading.

1.4, RCT711, is adjusted for minimum meter
reading.

L3, RCT711, is adjusted for maximum meter
reading.

L1, RCT711, is adjusted for minimmum meter

reading,

Since only very small variations occur at
test point , especially in the final cir=
cuits, 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, 1.4, L3, and.
L1 for maximum meter reading.

Stop the oscillator (select a channel with no

crystals or take a crystal out),

The voltage at test point @ with the oscil-
lator stopped will be 1 to 4.5 V,

Start the oscillator,

Requirement: Minimum .increase at test
point (3) , RC711 = 0.5 V.

Adjustme—nt 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 coun-

ter-clockwise,
Remove jumper connecting the NTC resistor,

Set the supply voltage for the CQM?700 to
13.6 V. '

Check the current consumption of XS702 by

inserting an ammeter in the orange/blue wire

‘to XS702,
o 60.177-E1
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Adjust the current to 0.45 A by means of R39
(This adjustment should not exceed 30 sec-

onds).

Insert jumper connecting the NTC resistor

again and reconnect the orange/blue wire,

Further Alignment of RCT11,

Fine Tuning of BP711, and
Fine Tuning pf IC700

Connect a DC EVM with an RF probe to test
point in CF701. 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
antenna input of the CQM700,

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 CF701, (First connec

o+

CQMT700 chassis to generator earth.) Tune the
RF generator for zero beat with the LS in/out

depressed if tone equipment is installed.

The RF generator output should be kept low
enough to prevent limiting in CF701, i.e. a
reading of approx, 500 mV on a DC EVM with
an RF probe at test point [1] , CF701.

The following coils are tuned for maximum

meter reading in this order:

L1, RC711
L5, BPT711
L4, BP711
L3, BPT11
L2, BPT711
L1, BPT11

Due to interaction, especially between L1 in
RC, and L5 in BP, the procedure should be
repeated until no further increase in meter

reading can be obtained.

By adjusting L1, RC711, the oscillator drive
signal to the first mixer will have decreased,
1.3, RC711, 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 (3) should fall at least 0,3 V.

60.177-E1
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L2 in RC, and L1, L2 and L3 in IC700, are
now fine tuned for maximum reading at test
point , CF701, The circuits in IC700
should be aligned two or three times, as they

influence each other.

Fine Tuning of L1in CF701

Keep the RF generator connected as describ-
ed and set its output attenuator for full limit-
ing in the CQM700, approx. 1 mV EMF from

the generator.

Modulate the generator with 1 kHz to a fre-
quency swing of £ 3,5 kHz, (for CQM734:
+ 1.75 kHz).

Connect an audio voltmeter to test point
in CF701. This test point becomes accessible
by unscrewing the upper PC-board of CF701.

Peak coil LL1 in CF701, for maximum meter

reading.

Requirement: 265 mV (for CQM7i4: 232 mV)

NOTE: Terminal 35 ''Line out', on the ter-
minal board or the connector ""Line
out' on the control units may he used
instead of test point @ . However,
this reading is dependent on the set-
ting of potentiometer R16, AF-RX, in
CF701, and it must be checked that
an audio level of 2110 mV can be ob-
tained from ''Line out'" for the appro-
priate frequency deviation as shown

below.

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. :

CQMT713 (25 kHz channel spacing) 3.5 kHz
CQM1713 (20 kHz channel spacing) 2.8 kHz
CQM714 (12,5 kHz channel spacing) 1,75 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,

- 3 = 60.177-E1
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and on the control box/control panel, if any.

Connect an audio voltmeter to ''Line out'',

Adjust the audio output level to 110 mV by
means of R16 in CF701.

Connect a 5 load resistor across the loud-

speaker output terminals instead of the loud-
speaker. The load is incorporated in the con-
trol units C33/C34,

Connect an audio voltmeter and a distortion
meter across the loudspeaker terminals or
to LS in/out on C33/C34, Set the volume con-
trol for 2.25 V on the meter.

Check the distortion.
Requirement: k <59,

NOTE: Before 1éaving the factory, the audio

output amplifier has been adjusted

for;

- a power output of 2 W (by means of
potentiometer R83 on CF701) for an
audio input of 110 mnV from LINE

OUT (AF -17 dBm),

- a base bias to the output amplifier
transistors ensuring a suitable no-

signal current in the stage.

Consequent adjustment of the no-signal cur-
rent in the cutput stage is performed in the

following way:

Turn the station off, and the volume control
down,

Turn potentiometer R99 fully counter-clock-
wise (viewed from the component side of
CF701).

Set the supply voltage to 16 V,

Insert a milliammeter in the positive supply
lead to the output amplifier (brown lead be-
tween the two PC-boards of CF701, terminals
C/C of CF1701).

Turn the station on. The reading will be

approx, 15-25 mA,

Turn potentiometer R99 clockwise until the

current drain has increased by 2 mA.

60.177-E1
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Checking the Audio Power Qutput

Set the volume control for 3.16 V across the
audio output load (corresponding to a power
output of 2 W) for an input signal of 1 kHz,
110 mV,

Connect the distortion meter across the output

and read the distortion.

Requirement: k <79,

Adjustment of Oscillator
Frequency in RC71

The frequency is measured after the doubler
with a counter connected to test point @ in
RCT11, The frequency should be

fantenna —10.7 MHz. The oscillator frequency
is adjusted with C27, RC711,

In CQMT700 with XS701/XS702 frequency ad-
justment must be performed on each channel
with the trimmer capacitor of the appropriate

oscillator.

Requirement:
CQMT713: Better than +1 x 10~
CQM714: Better than 0.5 x 10~

6
6

The tolerances are valid only for a crystal

temperature of 25° C,

Checking Receiver Sensitivity
Modulate the RF generator with 1 kHz, and

a frequency deviation of 0,7 x max. A f,
Set the generator output to 1 mV EMF.

Connect the distortion meter across the loud-
speaker terminals, substituting a 5Q 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

generator,
Requirement: for 12 dB SINAD <0.8 uV EMF.

If more than one channel is provided, the pro-

cedure should be repeated on all channels.,

60.177-E1
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Adjustment and Check of Squelch

Adjust the squelch by means of petentiometer
R38 in CF701 to open the audio signal path for
an antenna signal of 10 to 12 dB SINAD across

the speaker 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.

Storno

Checking Overall Current Consumption
Check the currvent drain at 13,6 V supply volt-
age.

Requirement:

CQM700 without tone equipment, in stand by,
single channel = 200 mA
(typically 170 mA)

CQM700 without tone equipment, in stand by,
multichannel = 270 mA
(typically 240 mA)

TRANSMITTER ADJUSTMENT

Unless the receiver alignment procedure has
been performed, check for correct operation
of the protection diode, E13, on CF701. This
test is described in the first paragrophs under

"Receiver Alignment',

Then set the supply voltage to 13,6 V, and the

current limiter to 4 A,

If tone equipment is installed, the 1.8 in/out
button must be pressed to establish a DC path

for the transmitter keying function.

With the transmitter output loaded (antenna or
dummy load connected), key the transmitter
and check 8 V TX at terminal 19 on the term-

inal board.

NOTE: If 9 V RX was not present or was set
too low before keying the transmitter,
the 9 V TX series regulator will not
start.

Requirement: 9 V TX =9V * 0,1 V.

If necessary, adjust the TX voltage by means
of potentiometer R72 on CF701, This poten-
tiometer can be reached from the rear of
module tray BA701.

Alignment of Exciter EX711

Remwove the RF signal lead between EX711 and
PATIL,

Connect a 47 Q resistor across the output of
EXT11 (this load may also be soldered across
the input of an RF probe, STORNO 95. 059,
and the probe connected across the output of
EX711 for the duration of the alignment of

the exciter).

60.177-E1

When crystals have been inserted in EX711
and/or XS701/XS702, select the middle fre-

quency channel and key the transmitter,

Connect a DC voltmeter to test point @ in
EXT711, ‘

Adjust L4 and L5 for maximum meter reading,
approxz, 1,4V,

Move the voltmeter to test point @ in EXT711,
Adjust L7 and L6 for maximum meter read -
ing, approx. 0,8 V.,

Move the meter to test point @ , EXT711,

Adjust L9 and L8 for maximum, approx,

0.05 V.,

Adjust L10 for maximum output,

Adjust L6, L7, L8, L9, and L10 for maximum
RF output from EXT711,

. . >
Requirement: Pout 2 80 mW,

(Measured with a DC voltmeter and RF probe
95.059, the voltage should read more than

4,.5V).

Alignment of RF Power Amplifier (PA711)

Reestablish the connection between EX711 and
PAT11,

Connect a Wattmeter to the antenna output,

PAT11 should be aligned at a supply voltage
of 13 V,

Turn the ADC potentiometer, R2, PA711 up
(clockwise),

Set all trimmer capacitors for half capacity,

60.177-E1
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NOTE: The PAT11 should be aligned with its
shielding 1lid in place, and insulated

trimming tools should be used,
Install the lid and key the transmitter,

Remove shorting link designated ""A'" and in-

sert a DC ammeter instead.

Adjust trimmer capacitor C7 for maximum

reading on DC ammetex

Remove shorting link designated ''B'" and in-

sert the DC ammeter instead.

Adjust trimmer capacitor Cl1 for maximum

reading on DC ammeter,

Remove shorting link designated ""C'" and in-

sert the DC ammeter instead.

Adjust trimmer capacitor C16 for maximum

reading on the DC ammeter,

If no current can be obtained increase the
capacity of trimmer C22 and repeat the ad-
justment of Ci6.

Adjust trimmer capacitors C22 and C23 for
maximum power output (repeat the adjustment

a couple of times.)

Adjust trimmer capacitors C14 and C16 for
maximum power output (repeat the adjustment

a couple of times),

Repeat the alignment of C22, C23, Cl4 and
Cl86,

Adjust trimmer capacitors C10 and Cl11 for

maximum power output

Adjust trimmer capacitors C6 and C7 for

maximum power output.

Make the final adjustments for for C6, C7,
Cl0, C11, Cl14, C16, C22 and C23, in that or-

der, for maximum power output.

Set the ADC potentiometer, R2 in PAT711, for
12 watts power output with 13,6 V supply volt-
age from the power supply. This will ensure
a power output of more than 10 W if the supply
voltage is increased to 16 volts taking into ac-
count that the ADC circuit will reduce the pow-

er output with increasing supply voltage

60.177-E1
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Adjustment of Transmitter Frequency

The counter is connected to the transmitter
output via a suitable (10 W capacity) attenu-
ator. The antenna frequency is adjusted with
C2 in EX711 and/or the trimmer capacitors
in XS701/XS702. The frequency must be ad-
justed on all channels and at crystal temper-
atures of 25°C,

Requirement:
CQM713: Better than* 1 x 10~
CQMT714: Better than * 0.5 x 10~°

6

Automatic Drive Control (ADC) Circuit

When the ADC circuit is operating properly,
the following figures must be obtainable on

all channels:

At 10.5 V supply voltage:

2.9 A (<34A)
6 W

Current Drain:
Power Output:

At 13.6 V supply voltage:
3.0 A(<3.1A)
10 W

Current Drain:

Power Output:

At 16,0 V supply voltage:
2.9 A (<34)
13Wt 1w,

Current drain:
Power Output:

These values for total current drain apply to
stations without tone equipment. The values
in brackets apply to stations with XS701/XS702

The relationship between supply voltage, pow-
er output, and current consumption in the in-
dividual stages of PA711 is dependent on the
antenna frequency. The current in individual
stages may be read by substituting an amme-
ter for the shorting links, A, B and C, in the
collector leads of transistors Ql, Q2 and Q3
in PAT11,

Requirements:

At 10.5 V supply voltage,

Power output: 6w
Current in "'C": <1.0 A
Current in "B'": <0.35 A
Current in "A": <80 mA

60.177-E1
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At 13.6 V supply voltage,

Power input: =12 W

Current in ''C": <1.,6 A
Current in "B": <0.5 A
Current in ""A": <80 mA

At 16.0 V supply voltage,
Power current: > 10 W
Current in ''C": < 1,6 A
Current in "B": < 0.3 A
Current in ""A": < 80 mA

Correct values here also indicates that the

ADC circuit is operating satisfactorily.

Use of Control Unit C33/C34
When Adjusting Modulation

The control units C33/C34 may be used for
stations with or withcout tone equipment and
a voltage divider and a DC tlocking capacitor

is incorporated.

Where a tore transmitter is installed the mod-
ulation signal must pass through the switching
transistor (the AFgate) in the tone transmit-
ter. The emitter resistor for this transistor
is situated in the microphone amplifier, which
is disconnected when adjusting the modulation.
An alternate DC path must therefore be pro-
vided for the switching transistor in the tone
transmitter to allow it to pass the modulation
to the modulation amplifier of the CQM700.
The DC supply voltage for the microphone
amplifier in MC700 is also obtained through
the switching transistor. This DC voltage
should be isolated from the audio generator

output.

A resistor R3, in fig. 2 has been installed to
provide the DC path for the switching transis-
tor. This resistor would,as far as AC is con-
cerned, seem to be in parallel with R112 in
CF701. To the audio generator the two would
present an impedance of 280  which is only
half the required value. Another resistor,
consisting of R1 and R2 in C33/C34, places
280 2 in series with the input signal, bring-
ing the input impedance up to 560 Q. At the
same time, a capacitor in series with the sig-
nal effectively blocks the DC voltage from
CF701, which is normally fed to the micro-

60.177-E1
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TERMINAL TERMINAL
CF700 ) BoARD 1 77700 BOARD

TONE
SIGNAL

AF GATE

FIG.1 MC700 :

MODULATION PATH FROM MC700 TO CF700, AND 9V
SUPPLY FROM CF700 TO MC700.
NOTE: WITHOUT TONE TRANSMITTER TB701 MUST BE INSTALLED

CF700 |aaro 1~ TT700
. * TONE
s SIGNAL

AF GAT.E

|
ENERATOR

G |

VARIABLE
AUDIO GENERATOR

C33/c34] i

FIG.2

MODULATION THROUGH USE OF CONTROL UNIT C33/C34
(SEE ALSO NOTE IN FIG.1)

phone amplifier in MC700 through terminal 7

of the terminal board.

The resistors combine as a voltage divider
when seen from the input to the control unit
marked "'modulation, AF gen.". This voltage
divider attenuates the audio generator output
by 6 dB in passing through C33/C34 to the
modulation amplifier on CF701, The genera-
tor output must therefore be set 6 dB above the
required input to the amplifier modulation. The

adjustment procedure takes this into account.

Adjustment of Modulation and
Frequency Deviation
NOTE: Where an ST7845 is installed, TB701

must be substituted during the fol-

lowing procedure,

Connect the deviation meter to the transmitter
output via an attenuation network (10 W capa-
city).

Connect a distortion meter and an audio volt-

meter to the audio output of the deviation meter.

Set the power supply voltage to the CQM700
to 13.6 V.
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Connect an audio generator to the modulation

input of control unit C33 or C34,

Set the generator for an audio output of 2,2 V.,
This value is 20 dB above the nominal modu-
lation input level to ensure full limiting in the
modulation amplifier on CF701, The 6 dB loss
in C33/C34 is also taken into account, and the
nominal input level will be found to be

2.2 V=26 dB =110 mV. '

Find the audio generator frequency between
300 Hz and 3 kHz giving the greatest frequen-
cy deviation as read on the deviation meter
with the transmitter keyed. At that audio fre-
quency set the maximum deviation with R124
on CF701,

CQMT713 (25 kHz) Af max., = £5 kHz
CQMT713 (20 kHz) Af max, = +4 kHz
CQMT14 (12,5 kHz) Af max, = * 2.5 kHz

oL

0.7 x Af max, is read on the deviation meter.

CQM713 (25 kHz)0.7 x Af max. =+ 3,5 kHz

CQMT13 (20 kHz) 0.7 x Af max, = * 2,8 kHz
CQM1714 (12.5 kHz) 0.7 x &Af max.= + 1. 75kHz

. . _ +

Requirement: Vmod 220 mV 2 dB
(175 mV - 275 mV) input
to C33/C34.

60.177-E1
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Check the distortion on the audio output of the

deviation meter,

Requirement: k < 7% (without de-emphasis)

Checking the Transmitter Stability

Transmitter instability appears as AM modu-
lation of the transmitted carrier by a modulat-
ing frequency which may vary between

0.5 - 40 MHz.

The existence of parasitic oscillations can be
determined by means of a detector followed by
a filter, which removes the carrier, and an
indicator, e.g. an oscilloscope, a millivolt- '
meter, or simply a multimeter with a diode
detector. When using the latter, an amplifier
is required, e.g. STORNO: amplifier detector
type TS-F42A.

While varying the phase angle with W52C,
check that no deflection appears on the AM in-
dicator at any supply voltage between 10,5 V
and 16 V.,

For further details please refer to STORNO
Service News No. 38 of May, 1969.

60.177-E1
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TECHNICAL SPECIFICATIONS

The stated specifications apply to all channels.

All measurements include antenna branching filter.

The receiver specifications are measured with simultaneously transmitting.

Figures given in brackets are typical values.

Measuring method references:

EIA: RS204

EIA: RS152A

TN: teledirektoratet Norge Nov.73
MTDO06 - 68181 - 1

GPO - W6289

GENERAL SPECIFICATIONS

Frequency range, transmitter

CQM713D x 49 DK: 159. 4 MHz - 160. 625 MHz
CQM713D x 46 N 159.5 MHz - 160. 625 MHz
Frequency range, receiver

CQM713D x 49 DK: 168. 4 MHz - 169. 625 MHz
CQM713D x 46 N 167.5MHz - 168. 625 MHz
Duplex frequency separation

CQM713D x 49 DK: 9.0 MHz

CQM713D x 46 N 8.0 MHz

RF Bandwidth
1.25 MHz

Channel frequency separation

25 KHz

Number of channels

47
46

CQM713D x 49 DK:
CQM713D x 46 N

Type of modulation

Phase

Modulation frequency range

300 Hz to 3000 Hz

60.284-E1

Maximum frequency deviation

+ 5 KHz

Nominal frequency deviation

CQM713D x 49 DK:

+3.3K
CQM713D x 46 N * 3.0K

Antenna impedance

50 Q

Temperature range

Operating range:
Functioning range:

Dimensions

Locally controlled version:
Extended local control:
Antenna branching filter:
Control unit CB704:

Weight

Locally controlled version:
Extended local control:
Antenna branching filter:
Control unit CB704:

Storno

Hz
Hz

-25°C to +558 '
-30° C to +60° C

180 x 250 x 70 mm
180 x 210 x 70 mm
185 x 160'x 31 mm
120 x 65 x 55 mm

2.7 kg
2.43 kg
0.8 kg
0.2 kg.

60.284-E1
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RECEIVER SPECIFICATIONS

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

1.0V, (0.7 pVv)

Squelch sensitivity, EIA

0.9 uV, (0.5uVv)

Crystal oscillator frequency, RC712

CQM713D x 49 DK: 142.7 MHz
CQM713D x 46 N : 141.8 MHz

Frequency stability, -25° C to +55° C

+ 2 KHz (= 1.5 KHz)

Modulation acceptance bandwidth, EIA

+ 5 KHz (+ 7 KHz)

Adjacent channel selectivity, EIA

70 dB (80 dB)

Spurious attenuation, EIA

75 dB (80 dB)

Spurious attenuation, TN

70 dB (75 dB)

Capture ratio, TN

8dB (6 dB)

Intermodulation (EIA)

70 dB (80 dB)

Intermodulation (TN)

70 dB (75 dB)

Blocking (TN)
90 dB / 1 pV (96 dB / 1uV)

Blocking (GPO)

<1dB

Spurious and harmonic emission

into an artificial load (TN)

<2nW (0.4 nW)

Loudspeaker impedance

5Q

Microtelephone impedance

10.000 &

AF output power, TN

2.0W (2.5W)

Harmcnic distortion

< 6% (3%) measured at 1 mV RF input,
1W AF output, F =1 KHz and
Af. mod

nom

Audio frequency characteristic, EIA

-6 dB / octave + 0.5dB / -3dB (+ 0dB / -1.5 dB)

300 - 3000 Hz

measured at the loudspeaker output.
Hum and noise

60 dB (70 dB); squelched condition.
40 dB (45 dB); unsquelched condition.

TRANSMITTER SPECIFICATIONS

RF output
10W-1dB

Crystal oscillator frequency, EX712

CQM713D x 49 DK: 144. 4 MHz
CQM713D x 46 N : 144.5 MHz

Frequency stability, -25°C to +55°C

+ 2 KHz (= 1.5 KHz)

60.284-E1

Spurious radiation

Harmonics, TN: < 2.5 pW (< 0.2 uW)
Adjacent channel, MTD: < 2 pW (< 0.5 pW)
Adjacent channel, TN: < 1 pW (< 0.3 pW)
Other frequencies, TN: < 0.5 pW (< 0.2 pW)

Chassis radiation, TN

<300V / m

60.284-E1
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AF input impedance Modulation frequency characteristic, TN
560 Q +6 dB / octave +1 / -3 dB (+0 / -2 dB)
300 - 3000 Hz

Modulation sensitivity, EIA

FM hum and noise, EIA

110 mV = 1 dB
-45 dB (-60 dB)
Modulation distortion, EIA

FM hum and noise, TN

< 5% (2%)
-40 dB (-50 dB)
Modulation distortion, TN

Transmitter load

< 10% (3%)
Meets TN specifications pt. 7. 1.

POWER SUPPLY SPECIFICATIONS

Nominal battery voltage

13,6 V

Current consumption

Receive, stand by: 1.0 A (0.8A)
Receive, 2W AF: 1.3 A (0.8A)
Transmit 1T0W : 4.0A (3.5A)

SR 781, TT781 and ID701 incl.

60. 284-E1 =3 = 60. 284-E1
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Introduction

CQM713D
GENERAL DESCRIPTION

The Stornophone CQM713D radiotelephone
is a mobile transmitter/receiver for the duplex
operated public radiotelephone systems in

Denmark and Norway.

The only differences between the Danish system
and the Norwegian system are the channel
frequencies and the duplex spacing.

Biorno

From the frequency allocation tables, it appears
that channel numbers and channel frequencies
are not systematized. This requires programmed
frequency control units between the channel
selector and the frequency synthesizer unit

to produce the channels in the right order.

Transmitter frequency Receiver frequency Duplex
range range spacing
Denmark (DK) 159. 4MHz - 160. 625MHz 168. 4MHz - 169. 625MHz 9.0MHz
Norway (N) 159.5MHz - 160. 625MHz 167.5MHz - 168. 625MHz 8.0MHz

There are aiso two mechanicai different systems
available, local control and extended local
control. Local control applies to the dashboard-
mounted model with built-in loudspeaker,

which is operated by controls on the front

panel of the radio cabinet. 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 separate loudspeaker
must also be installed with the latter model.

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 consists

of two circuit panels hinged on to the front
control panel. When separated, the two chassis

halves open out like a book.

A type plate located on the radio cabinet states
the type designation of the radiotelephone,
showing the service for which it is intended.

Reading the type plate:

The upper circuit panei, designated RF713,
contains all the circuits which are dependent
upon channel frequencies. These are:

preselector filter

receiver synthesizer unit

exciter
RF amplifier

transmitter power output amplifier

The lower circuit panel, designated BA702,

contains:

intermediate frequency converter
intermediate frequency amplifier

squelch circuit
voltage regulators

tone equipment, where included.

Between the circuit panels and the front control

panel are placed

a frequency control unit

a 5 volt switching regulator

The solid state circuitry is built up as functional
modul units for ease in servicing.

1

CQM713D spec XX X XXXX

60.285-E1

|Ccu Remote control (CP703)
Ics Local control (CP705)
___|49DK Denmark 49 channels
l46N  Norway 46 channels

60.285-E1



Storno

Control Equipment

The locally controlled model will have the
following front panel:

CP705

Front panel with controls,
built-in loudspeaker and
channel selector.

The CQM713D for extended local control will
have a blank front panel with neither controls
nor loudspeaker and is designated CP703.

One of the following types of control units,
intended for dashboard-mounting, must also
be installed for extended local control:

CB704

CB2706

Accessories

Accessories available for the CQM713D radiotele-

Control unit housed in a
cast plastic cabinet and
containing operating con-
trols for the radiotele-
phone.

Automatic control unit

housed in a cast alumi-
nium cabinet and con-
taining operating con-

trols for the radiotele-
phone

phone are listed in this section. Some of them,
such as installation materials, antenna and
microphone, are necessary in order to install
and to operate the equipment.

Microphones

MC701

MC703

MT 702

HS702

Fixed microphone with
built-in amplifier.

Fixed microphone for moun-
ting on steering wheel
column.

Handset with built-in amp-
lifier and transmitter key-
ing switch.

Retainer for MT702.

All of the above items are supplied with cables
for termination in a multiconnector providing
connections between accessories and the radio

cabinet.
MK704

Channel Indicator

ID701

60.285-E1

To bring the microphone
into close talk position this
mounting kit consisting of 2
flexible metal tubes (goose
necks), length 20 and 35cm,
is available.

Channel indicator for dis-
playing the channel in ope-
ration. Theindicator can be
used with all types of con-
trol unit.

Storneo

Antenna

AN195 1/4 wave length whip antenna
for the 146174MHz frequency
band and the impedance
matches 50 Q. Base design
permits mounting from the out-
side without damaging the car
upholstery.

Installation Kits

The installation of a CQM713D radio set will
require some or all of the following installation
kits. :

MN701 Mounting frame for radio

cabinet.
CC704 Cable kit containing extension
cable terminated in multiconnec-
tors for control unit CB704
and accessories.

CC701
CC2705

Battery cable.

Extension cable for automatic
control unit CB2706 and
accessories.

MK?701 Mounting kit containing
connectors for connecting
battery, antenna and acces-
sories to the radio cabinet
plus fuse box and fuses for
installation in series with bat-

tery cable.
Loudspeakers

When using the extended control system it
is necessary to install an external loudspeaker.
The following type is available:

LS701 Loudspeaker enclosed in
a plastic housing, complete
with cable to be soldered to

the accessory connector.

External Switches,- Relays, etc.

Su701 Transmitter keying device
for mounting on steering
column.

SuU702 Transmitter keying device
for mounting on dashboard.

SU703 Auto relay for equipment

with built-in tone receivers,
connects to external alarm de-
vices such as auto horn, etc.

Power Supplies

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

battery, negative pole to
chassis.

60.285-E1
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CQM713D

CIRCUIT DESCRIPTION

General

The nominal 12V supply from the battery is
applied to the connector designated "BATT".

A reverse biased zener diode across the battery
input protects the radiotelephone against incorrect
supply polarity. The supply voltage is fed,

via a transient filter, to both the ON/OFF switch
and to the transmitter power amplifier through

a transistor switch.

The filtered battery voltage is applied to two
9 volt regulators which supply the transmitter
and receiver sections, to the receiver audio
output amplifier and to the tone equipment.

The incomming signal passes through the antenna
branching filter unit (BF) to the input of the
receiver.

The audio from the receiver is applied to the
loudspeaker (LS) or to the microtelephone
(MT). 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 may be connected
to the sequential tone receiver SR781 used

in selective tone signalling systems. The tone
receiver enables the AF output circuits to be
switched on and off.

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

When a tone call, correct for the tone receiver
setting, 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 radiotelephones not fitted with
tone receivers.

The modulating signal to the transmitter is deri-
ved from the microphone (MC) or the microte-
lephone (MT) via the tone generator TT781.

During transmissions of a tone signal, the
microphone signal is switched off automatically
so that the transmitter is modulated by the
tone signal only.

The transmitter is keyed by depressing the
transmit button, which operate the transmitter
voltage regulator and a transistor switch to

the transmitter power amplifier. The "transmitter
on" condition is indicated by the transmit
indicator lamp.

If the radiotelephone is fitted with a tone receiver,
the transmitter cannot be operated until the
loudspeaker has been switched ON manually

by means of the loudspeaker ON/OFF button.

60.285-E1
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The receiver is a double conversion superheterody-
ne using intermediate frequencies of 10. 7MHz

and 455KHz. The high RF sensitivity characteristic
of the receiver is provided by a five element

helix filter having low insertion loss.

Adjacent channel selectivity is obtained by
using two band pass filters:

a 10.7 MHz crystal filter and
a 455 KHz ceramic filter.

The receiver comprizes the following subunits:

Antenna branching filter BF713
Preselector filter BP712
Receiver converter with

1st mixer, local oscillator

and synthesizer mixer RC712
Intermediate frequency
converter with 10.7 MHz
crystal filter, 2nd mixer,

2nd local oscillator and

455 kHz ceramic filter IC703

455 kHz intermediate frequency
amplifier, squelch circuit, AF ampli-
fier and voltage regulator CF702

Signal Path

From the antenna branching filter unit the

input signal is passed through the preselector
filter and an impedance matching network directly
to the mixer stage. Because of the low insertion
loss in the filter, it has been possible to obtain
excellent receiver sensitivity without an RF
amplifier stage. This approach has resulted

in superior blocking, selectivity, and intermodula-
tion characteristics of the receiver. The BP712
filter consists of five tuned circuits which

can be adjusted over the band. The coupling
between the filter and the mixer stage is provided
by an impedance matching network loaded

to a low Q. This network transforms the output
impedance of the filter to the impedance required
by the field-effect transistor (FET) of the mixer
stage.

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

The mixer output at 10. 7KHz is taken from
the drain circuit.

The mixer injections signal is 10. 7MHz below
the antenna frequency and is produced by
mixing the signal from a crystal oscillator
with the synthesizer signal.

The crystal oscillator is a 7th overtone series
resonance oscillator; which is followed by

a double-gate-FET buffer amplifier. The buffer
output is mixed with the synthesis signal in

60.285-E1
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a second FET and the mixer output is filtered

and amplified in order to obtain adequate drive
for the RF mixer. The filters are helix circuits

in order to suppress spurious signals, especially
the oscillator frequency.

The conversions can be expressed as follows:

= +
frx Thrx "5 IR
fRX = Antenna frequency
foX = Crystal oscillator frequency

fS = Synthesizer signél frequency

IF1 =10.7MHz

Intermediate Frequency Circuits.

From the mixer in RC712 the 10. 7MHz signal
passes to the intermediate frequency converter,
type IC703, which provides the channel selectivi-
ty of the receiver. The first IF signal passes
through the 10. 7MHz crystal filter and is then
amplified in a single IF amplifier stage. It

is then applied to the transistor in the 2nd

mixer stage and converted to the second IF

cimnmal AF NEEG kLl—y
Sighnia:r G 595 Z.

The injection signal to the mixer stage is generated
by a crystal oscillator whose frequency is

455 kHz below 10.7 MHz. The crystal frequen-

cy is calculated:

10.7MHz 0. 455MHz = 10. 245MHz

The second intermediate frequency signal

from the mixer stage proceeds through the
455KHz ceramic filter in the IC703 converter

and is then applied to the intermediate frequency
amplifier in CF702.

The 455 kHz intermediate frequency amplifier
consists of two RC coupled stages followed

by a double tuned filter and a three stage integra-
ted circuit amplifier. The last two stages provide
the required limiting of the signal.

Storno

The amplified and limited signal is then demoduia-
ted in a phase detector incorporated in the
integrated circuit.

The balanced quadrature detector also provides
efficient rejection of any amplitude modulated
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 de-
emphasis 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 receiver.

The signal is then applied to a three stage
amplifier in which a fieldeffect transistor,
operating as an electronic on/off switch, has
been placed between the second and third
stages. This switch is controlled by the squelch
circuit. The amplifier has a nominal output
level of =17 dBm (110 mV).

The signal is passed to the loudspeaker amplifier
and to the tone receiver, if fitted.

The loudspeaker amplifier amplifies the AF
input signal of 110 mV to an output level of

2W into a 5 Q load. The input stage is a high-
pass active filter which attenuates frequencies
below 250 Hz.

A variable resistor, forming part of the collector
load, permits a preset 12 dB adjustment of
the gain.

Manual gain adjustment, and thus loudspeaker
output level, is effected by the volume control

on the control panel of the radiotelephone.
Electrically, the volume control is connected
between the first and second AF amplifier stages.

The AF output stage consists of two complementa-
ry power transistors operating in Class AB
pushpull.

[ Rcm2 | {_757_05_’{ |r _________ CF702 71
|
ts | . | | | H
! M }mmnz ; M | 0.455MHz i |>> _\*; Sq D
| 1 | | ’ '
1 L | L |
| | 02| - ——
1 l | MHz {
| fs+xRx } l G |
BF 713 | i A=RE SR
} fs-10.7 L. = J 781 > ALARM
| —_— )
i I r—=1 I 1 X1
| s || 6 | | ! '
M }—conTROL———==-~  CHANNEL
: | RN | ©
' | 1 X 10
TRANSMITTER | — ; | Fs7o1 |1 Fcror/702]
l , ———— ==
[ |
L2 RECEIVER BLOCK DIAGRAM
L _
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Temperature compensation and negative feedback TRANSMITTER
are employed in the output amplifier to improve
stabilization. The transmitter is phase modulated and the

output frequency is produced by mixing the
syntesizer signal with the signal from a crystal
controlled oscillator.

By applying a positive voltage to a "muting
terminal™ on the output amplifier it is possible
to mute the AF output to the loudspeaker. This

muting occurs during periods of transmission The transmitter comprises the following subunits:
a'nd when controlled by tone equipment, if Exciter with crystal oscillator
fitted. and mixer circuits EX712
. : RF amplifier RA711
Squelch Circuit RF power amplifier PA713
Antenna Branching filter BF713

The squelch circuit in CQM700 is operated
by noise components in the demodulated signal. Modulation amplifier, transmitter

. : : o s ; switch and voltage regulator CF702
The AF signal from the discriminator is passed (these circuits constitute part

to a ﬂ.'equency selective amplifier with a resonant of CE702) .
circuit as the collector load.

The noise signal is passed through an amplitude AF Circuits

selective noise amplifier, rectified and applied

to a Schmitt trigger, which controls the electronic The modulating signal from the microphone

switch in the AF circuit. is fed, through the tone generator to the modulation

amplifier where it is differentiated, amplified,
limited, integrated and filtered. The modulation
amplifier transforms the microphone output

to a signal suitable for the modulator and limits
the signal amplitude so that the maximum permis-
The Schmitt trigger also controls a squelch sible frequency deviation is not exceeded.

signal circuit which, in conjunction with a
tone receiver, will operate the "engaged" lamp
when there is traffic on the channel.

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 modulation amplifier is designed around

an integrated circuit containing two operationai
amplifiers. Differentiation is performed by

an RC network at the input of the first amplifier.
A high degree of negative feedback ensures
constant gain of the amplifier which also operates
The Schmitt trigger can be blocked manually as an amplitude limiter.

by means of the squelch button on the control
panel of the radiotelephone, thus overriding
the squelch circuit.

The squelch sensitivity is adjusted by a potentio-
meter located at the input of the noise amplifier.

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

RECEIVER
BF 713
X1 E_I;C—7O_‘l/—7821{ r—F§7—01_—} i__——___Ex_ﬂz____—_} f—R]%T_] C PAT13 |
| | |
I | | | | | |
| | fs fs+fx T, | | X
CHANNEL L i o 2 H | M > D T D |
] T e
|
L4 L__|_ | txTx NN [ — J
|
E |
s |
i—_—_—ﬁ{ lr 7 (U _l
I |
G
TONE KEY »——+— |
Iy
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[ CF 702
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This limiter has been provided to prevent

the modulator from being overdriven at low
modulating frequencies. For normal frequencies
and deviations the limiter will be inoperative.

Before being applied to the modulator, the
modulating signal is filtered in a harmonic filter
which has been designed as an active element

using the second amplifier of the integrated circuit.

A potentiometer located at the output of the
modulation amplifier is used to adjust the
maximum frequency deviation.

RF Circuits

The RF signal is generated in a crystal controll-
ed oscillator contained in the exciter EX712.

The oscillator signal is applied to a buffer
amplifier, whose output is mixed with the synthe-
sis signal. The mixer output is filtered and
amplified in order to obtain an adequate signal
for the RA711.

In order to suppress spurious signals, especially
the oscillator frequency, 3 circuit helix filters
are used.

The conversions can be expressed as follows:

f. =1 #:f

T™X xTX 'S
fTX = Transmitting frequency
fxTX = Crystal oscillator frequency

fS = Synthesizer signal
The output signal from the exciter is fed to

an RF amplifier (RA711) operating at the final
frequency of the transmitter. Tuned input

and output band pass filters of the amplifier
provide aditional selectivity and thus also
attenuation of undesired signals. The amplifier
raises the signal to the level required by the
final RF power amplifier PA713. The nominal
RF output power of RA711 is 100 mW into 50 Q
load.

Storno

RF Power Amplifier

The power amplifier contains three 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 Automatic Drive Con-
trol (ADC) circuit in the power amplifier
unit regulates the supply voltage to the first
stage and consequently the drive to the follo-
wing stages. The purpose of the ADC circuit
is to prevent overloading the power transis-
tor, and to reduce the dependence of the out-
put of the RF power amplifier on supply vol-
tage and ambient temperature.

The transmitter output power is adjusted to
the required level by means of a potentiome-
ter provided in the ADC circuit.

Antenna Circuits

The signal generated by the transmitter is
passed through a low pass 7pole Chebish
filter. The antenna filter having low inser-
tion loss and ripple attenuates signals at
undesired frequencies to an acceptable low
level, e.g. harmonies of the transmitter
frequency.

The antenna filter is not adjustable.

The transmitter signal at the output connector
is fed through the antenna branching filter
BF713 to the antenna.

Synthesizer Circuits.

The frequency synthesizer unit FS701 produ-
ces the synthesizer signal by the digital fre-
quency synthesis method.

The signal is generated in a voltage controlled
oscillator VCO whose output is amplified. The
VCO is part of a phase locked loop consisting
of a buffer amplifier, a programable frequency
divider, a phase detector, a prescaler and

a low pass filter.

MODULATION
INPUT >
VCO
o | |1 ~ G RECEIVER
= t 9 A o > D> — “outpur

256 I
12,5kHz

I
N'—«

INPUTS

N
4

CONTROL %
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The phase detector compares the divided VCO
frequency to a 12.5 KHz reference frequency.
Any difference in frequency will be opposed
by the DC voltage at the low pass filter output
adjusting the VCO frequency up or down until
it locks to the reference frequency.

The 12.5 kHz reference frequency is produced
by dividing the output of a 3.2 MHz crystal
controlled oscillator by 256.

The RC oscillator frequency and the EX oscillator
frequency are so chosen, that the lowest transmi-
tting frequency corresponds to dividing by

600 in the programable divider. The three
decades in the counter are controlled by the
9complement of the divisor expressed in the

BCD code.

Frequency control

The incoherency between channel numbers
and frequencies requires a frequency control
unit (FC701 or FC702) to convert the channel
number to the corresponding divisor. The
conversion takes place in two 256 bit ROMs
Read Only Memory) programmed to produce
the 9-compiement BCD code at the output when
receiving the channel number BCD code at

the input.

The inputs and the outputs of the two ROM's
are connected in parallel and the enable input
used to select the active ROM.

32 channels (00 31) are contained in the first
ROM and the following 32 channels (32 63)
in the second ROM.

The channel information from the channel
selector is transmitted in the BCD code.

The ROM inputs, however requires the number
to be expressed in the binary code and the
conversion is implemented by IC1 and IC2.

The circuits in FC701/FC702 allow conversion
of maximum 64 channels, the remaining 36
channels are blocked by additional logic circuits.

Channels not used in the public radiotelephone
service are also blocked, as the blocking informa-
tions are programmed into the ROM's. When

the channel selector is set to a blocked channel,
the frequency control unit produce blocking
voltages to blocking gates in the transmitter

and receiver circuits, and an astable multivibra-
tor flashes the channel display and the ON/OFF
lamp.

The only difference between FC701 (DK) and
FC702 (N) is the programming of the ROMs.

&n "nHorc 1
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Power Supply and Switching Circuits

CQM713D is powered directly from a 12 volt

car battery. The negative battery terminal
connects directly to the cabinet of the radiotelepho-
ne.

A transient filter is provided to suppress noise
and transients generated by the vehicle's electri-
cal system.

A reverse biased zener diode connected across

the battery input terminals limits the peak

voltage to approx. 20 volts and protects the
radiotelephone against damage caused by incorrect
supply polarity. Incorrect battery connection

will cause the diode to conduct and blow the

fuses fitted in the battery cable.

The CQM700 contains two almost identical

voltage regulator 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 unstabi-
lized.

The voltage regulators are protected at the
output against short circuit by limiting the
maximum current to a safe value.

The transmitter regulator has a blocking transis-
tor controlled by the transmit key button and

the blocking voltage from the frequency control
unit.

With the CQM713D in the standby or receive
condition, the key button is in the "off" position,
i.e. not depressed. The receiver voltage regula-
tor operates normally and operation of the
transmitter voltage regulator is blocked. When

the key button is pressed the blocking is supersee-
ded. However, this requires the channel selec-

tor not to be set to a blocked channel and the

tone receiver to be in condition "LS IN", if

fitted.

The supply voltage for the PA713 power amplifier
in the transmitter is taken from the transient
filter and applied to the amplifier unit through

a transistor switch. This switch is supplied

by the transmitter voltage regulator which

is controlled by the transmit key button.

The voltage to the transistor switch cannot
be turned off by means of the ON/OFF switch
of the radiotelephone.

Supply voltage for the TTL logic circuits is
derived from a selfoscillating switching regulator
(VR701) ensuring low loss and high efficiency.

60.285-E1
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CQM713D
ADJUSTMENT PROCEDURE

The following measuring instruments are required for making adjustments to

the CQM713D radiotelephone.

RF Test probe

FM Signal generator 146 - 174 MHz
455 kHz crystal controlled

generator Storno G21b

Deviation meter Radiometer BKF 6

Distortion meter Storno E11

RF Wattmeter 0-0.1TW /0 - 10W

Multimeter 20 kQ / V or better

Electronic DC Voltmeter Rin >2MQ / 1V

DC Amperemeters 0.1/2.0/4.0A

10.5V -21V
Preset current limiter
0.1TA-L4.0A

Power Supply

Frequency Counter

For testing toneequipment:

Tone Signalling Generator Storno G13

RECEIVER ALIGNMENT

Before switching on the CQM713D connect
a power supply with the correct polarity to
the battery connector.

Set the supply voltage to 13. 6V and the current
limiter to 100 mA.

With the station switched off inncrease the
supply voltage until a current drain of 100 mA
is reached.

< 21V.
supply —
Keeping within these values ensures correct
operation of the protective zener diode, E13,
in CF702.

Decrease the supply voltage to 13. 6V and set
the current limiter to 1A.

Requirement: V

The station may now be switched on.
Check the 9V RX at terminal 3 on the IF converter.

Requirement: 9V * 0.1V

Storno code nr. 95.089

If necessary, adjust the RX voltage by means

of potentiometer R64 in CF702. This potentiometer
can be reached from the rear of the module

tray BA702.

Check the regulated 5V supply at the output
terminal of VR701.

Requirement: 5V = 0.1V

If necessary, adjust the 5V by means of potentio-
meter R11 in VR701. This potentiometer can

only be reached, when the front panel has

been removed and the VR701 screen box opened.

ALIGNMENT OF 2nd IF AMPLIFIER

To protect the IF amplifier input stages, establish
a good chassis connection between a 455 kHz
generator and the station.

Apply a 455 kHz signal to the input of CF702.
The IF generator STORNO G21 is well suited.

Connect a DC voltmeter with RF probe, STORNO
95.089, to test point in CF702.

Adjust transformers T1 and T2 for maximum
meter reading, attenuating the generator output
before overloading the IF amplifier, causing
limiting. The readings should be kept below
approx. 10 pA if a multimeter is used, and
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 constant or decreasing
meter reading.

COARSE ADJUSTMENT OF L1 IN CF701

Disconnect the generator and disable the squelch
by pushing the "Squelch out" button on the
control panel/control box.

Connect an AC EVM to terminal 35 LINE OUT
(AF 17 dBm) on the terminal board.

Adjust coil L1 in CF702 for maximum meter
reading. If two maxima are obtainable, adjust
for the greater.

If no reading can be obtained, the potentiometer
R16 (AFRX) may be turned up. This potentiomet-
er can be reached from the rear of the module
tray BA702, and turns up counterclockwise.
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ADJUSTMENT OF OSCILLATOR FREQUENCY
IN IC700

If a frequency counter is available, the frequency
may be read at test point , 1C703. If the
input of the frequency counter is DC-coupled

a capacitor (approx. 1 nF) should be connected
in series. The frequency will be 10.245 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 CF702 and a 10.7 MHz generator to the input
of IC703. A modified G21 may be used, i.e.

the two oscillators, 455 kHz and 10.7 MHz, both
in operation at the same time by activating but-
tons. The 10.7 MHz output is fixed, and the
455 KHz variable by means of the attenuator.
The accuracy 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 IC703 for zero
beat.

The frequency difference may also be observed
on an oscilloscope connected to the "Line out",
600 ohm audio output, which is accessible

on the terminal board, terminal 35.

NOTE: The discriminator has no zero adjustment.
ALIGNMENT OF 1st IF AMPLIFIER (10.7 MHz)

Apply a 10.7 MHz signal to the input of 1C703.

Connect a DC meter with an RF probe (95.089)
to test point in CF702.

Adjust coils L1, L2 and L3 in IC703 for maximum
meter reading. The input level should be kept
low enough to prevent limiting.

Gain of IC703: > 20dB

Alignment of the frequency synthesizer reference
oscillator.

Select the channel corresponding to an output
frequency of 16.000 MHz.

DK (Denmark) = 01
N (Norway) = 24

Connect a frequency counter to the TX output
of the FS701.

Adjust C1 in FS701 for 16.000000 MHz £ 10 Hz.

Check all channels for correct synthesizer
frequency according to the frequency allocation
tables.

The receiver shall be blocked (no RF noise
when pressing the SQ button and the LS in
button) and the ON/OFF lamp and the channel
display shall start flashing, when the channel
selector is set to not used channels.

AN N9oc_C1
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Alignment of mixer injection signal to RC712.

Connect a DC voltmeter to test points @ and
@ in RC712.

Adjust L3 in RC712 for maximum meter reading.
Distance between the tuning slug and the top
of the coil form should be approx. 2mm.

The voltage with the oscillator stopped (short
the crystal to chassis) will be approx. 0.25V.
Minimum increase with the oscillator working
will be approx. 30 mV.

Connect the voltmeter to test point @ in RC712.

Adjust L5 and L6, RC712, for maximum meter
reading.

The voltage at test point @ with the oscillator
stopped will be approx. 0.7V.

Start the oscillator.
Requirement: Minimum increase must be > 0.25V
Typical: 0.6V

Adjustment of crystal oscillator frequency, RC712.

Connect a frequency counter to test point
in RC712. Adjust L1, RC712, for correct
frequency.

Requirement: DK = Denmark; f = 142.700 MHz * 150 Hz.
N = Norway; f = 141.800 MHz = 150 Hz.

If the frequency cannot be pulled to the correct
reading the strap in the oscillator circuit must
be altered. Refer to RC712 diagram.

The frequency should be adjusted at 25°C ambient
temperature.

Due to interaction between L1 and L3, the adjust-
ment of L3 should be checked, and any readjust-
ment requires the frequency to be readjusted.

Checking the FS701 output level.
Connect an RF probe 95.089 and a multimeter
to terminal 5 in RC712.
Set the channel selector to the centre channel.
DK = channel 26
N = channel 03

Stop the RC crystal oscillator and measure
the RF level (approx. 0.4V).

Select the channels having the higher frequency
and the lower frequency and measure the RF
level.

Maximum deviation relative to centre channel

2dB~approx. ¥ 0. 1V.

If the level is low in one position, L7 in RF
amplifier I in FS701 is adjusted for best
symetry.

= AN N9Q&a_C1
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Alignment of filters and RF émplifier, RC712.

Connect a voltmeter to test point @ in RC712.

Stop the crystal oscillator in RC712 (short
the crystal to chassis).

Course tuning

Connect an RF generator to the input of BP-
filter I, and set the generator for 158MHz.
Adjust L8, L9, L10, L14, L15, L16, and L17
for maximum reading on the voltmeter.

Fine tuning

Remove the RF generator and start the crystal
oscillator.

Select the centre frequency channel
DK =
N =

Turn the tuning slug of L5 in BP712 flush with
the outside of the chassis.

L8, L9, L10, L14, L15, L16, and L17 is adjusted
for maximum meter reading in test point (5).

channel 26
channel 03

Due to interaction the adjustments should be
repeated until no further increase in meter
reading can be obtained.

As the crystal oscillator frequency is only
10% below the desired frequency, care must
be taken not to resonate the filter circuits at
the wrong frequency.

The voltage at test point @ with the oscillator
stopped will be approx. 3V.

Start the oscillator.

Requirement: Minimum increase at test point

®. ist1.o0v

Check the voltage at the higher frequency
and the lower frequency.

If the voltage drops at higher or lower frequenci-
es, small corrections of the filter alignment
may be implemented.

COARSE ADJUSTMENT OF BP712

The trimming slugs, L1, L2, L3, and L4 of

the filter BP712 are to be set to the approximate
positions. The picture indicate the mechanical
position of the slugs . L5 is to remain in its
position as set during the fine tuning of the
filters.

9 5mm

FURTHER ALIGNMENT OF RC712,
FINE TUNING OF BP712, and
FINE TUNING OF 1C703

Connect a DC EVM with an RF probe to test
point [1]in CF702. An multimeter with 20kQ/V
may be used, but the deflection will only be
on the order of tens of microamperes.

60.285-E1
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Connect an unmodulated RF generator to the
antenna input of the CQM700,

Select the centre frequency channel

DK =
N =

channel 26
channel 03

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 CF702, or 10.7 MHz to the
IC703 input. (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.

The RF generator output should be kept low
enough to prevent limiting in CF702, i.e. a
reading of approx. 500 mV_on a DC EVM with
an RF probe at test point , CF702.

The following coils are tuned for maximum
meter reading in this order:

L17, RC712
L 5 BP712
L 4, BP712
L 3, BP712
L 2, BP712
L 1, BP712
L18, RC712
L 1, iC703
L 2, IC703
L 3, I€703

Due to interaciton, especially between L17

in RC, and L5 in BP, the procedure should
be repeated until no further increase in meter
reading can be obtained.

By adjusting L17, RC712, the oscillator drive
signal to the RF mixer will have decreased.
L16, RC712, must be fine tuned for maximum
reading on a DC voltmeter connected to test
point » RCT12.

Now, when stopping the oscillator, the voltage
at test point @ should fall at least 0.5V. L1,
L2, and L3 in IC703, are now fine tuned for
maximum reading at test point [ 1], CF702.
The circuits in IC703 should be aligned two

or three times, as they influence each other.

FINE TUNING OF L1 in CF702

Keep the RF generator connected as described
and set its output attenuator for full limiting
in the COM713D, approx. 1 mV EMF from the
generator.

Modulate the generator with 1 KHz to a frequency
swing of + 3.0 KHz.

Connect an audio voltmeter to test point
in CF702. This test point becomes accessible
by unscrewing the upper PC-board of CF702.

Peak coil L1 in CF702, for maximum meter
reading.

Requirement: > 65 mV

NOTE: Terminal 35 "Line out", on the terminal
board or the connector "Line out" on the control

60.286-E1
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units may be used instead of test point .
However, this reading is dependent on the
setting of potentiometer R16, AF-RX, in CF702,

and it must be checked that an audio level
of > 110 mV can be obtained from "Line out"
for the appropriate frequency deviation as
shown below.

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.:
3.5 kHz.

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

If the CQM713D 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.

Connect an audio voltmeter to "Line out".

Adjust the audio output level to 110 mV by
means of R16 in CF702.

Connect a 5 Q load resistor across the loudspeaker

output terminals instead of the loudspeaker.

Connect an audio voltmeter and a distortion

meter across the loudspeaker terminals. Set
the volume control for 2.25V on the meter.

Check the distortion.

Requirement: k < 5%

NOTE: Before leaving the factory, the audio

output amplifier has been adjusted for:

- a power output of 2 W (by means of
potentiometer R83 on CF702) for an
audio input of 110 mV from LINE OUT
(AF 17 dBm),

- a base bias to the output amplifier
transistors ensuring a suitable no-
signal current in the stage.

Consequent adjustment of the no-signal current
in the output stage is performed in the following
way:

Turn the station off, and the volume control
down.

Turn potentiometer R99 fully counter-clock-

wise (viewed from the component side of CF702).

Set the supply voltage to 16 V.

Insert a milliammeter in the positive supply

lead to the output amplifier (brown lead between
the two PC-boards of CF702, terminals C / C

of CF702.

Turn the station on. The reading will be approx.

15-25 mA.

Turn potentiometer R99 clockwise until the
current drain has increased by 2 mA.

CHECKING THE AUDIO POWER OUTPUT

Set the volume control for 3. 16 V across the
audio output load (corresponding to a power

60.286-E1
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output of 2W) for an input signal of 1 KHz,
110 mV.

Connect the distortion meter across the output
and read the distortion.

Requirement: k < 7%.

RECEIVER SENSITIVITY MEASUREMENT

EIA (Electronic Industri's Association)
Standard, deafinition:

The SINAD sensitivity of a receiver is the mini-
mum input signal that will provide at least

50% of the receiver's rated audio output power
with 12 dB signal + noise + distortion to noise
+ distortion.

METHOD OF MEASUREMENT

The purpose of the measurement is to define
the ratio of one condition to another.

The first condition is the one where a modu-
lated RF-signal drives the receiver into full
limiting. The audio output is measured with
the distortion meter (in the CAL position)
and, disregarding the amplitude of the audio,
this is adjusted to read 100 on the meter sca-
le; this is our reference condition consisting
of signal + noise + distortion, where 'signal’
is the modulation of the RF, 'noise' is the
lowest possible amount achieved from that
particular receiver, when receiving a strong
carrier, and 'distortion' is the modulation
being slightly distorted in passing through
the receiver.

The second condition is the one where the sig-
nal (modulation) is removed with a notch fil-
ter and the RF-signal is lowered in amplitu-
de until the remaining noise and distortion
increases to 12 dB below the first condition,
as read on the distortion meter scale. This
corresponds to a reading of 25%, 25 being

12 dB below 100, which was our reference
condition.

(100-6dB = 50, 50-6dB = 25).

In practice our first condition is achieved by
feeding a minimum of 1000 V of RF-signal
modulated with 1000 Hz at 0.7 x A f max.

to the receiver. The audio output (which
must be at least 50% of the receiver's audio
rating) is measured with the distortion me-
ter in position CAL and adjusted with poten-
tiometer ADJ. FSD. to a reading of 100.

The notch filter is then inserted in series
with the audio by pressing one of the buttons
marked in %. The meter needle immediately
drops to indicate a low value, this being the
receiver's inherent audio distortion.

By backing off the attenuator of the RF-ge-
nerator, thereby lowering the RF-input to

the receiver, the noise will eventually increa-
se; The attenuator being adjusted for a read-
ing on the distortion meter scale of 25%.

At this stage it must be ensured that the increa-
sed noise and the signal (with the notch filter
switched out while checking) still equals 100
on the meter scale.

60.286-E1
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The RF-generator's calibrated attenuator now
shows the value of RF-signal required to achie-
ve a 12 dB ratio between signal + noise + dis-
tortion and noise + distortion,

i. e. 12 dB SINAD sensitivity.

CHECKING RECEIVER SENSITIVITY

Modulate the RF generator with 1 kHz, and
a frequency deviation of 0.7 x max. A f, i.e.
*+ 3.5 kHz.

Set the generator output to 1T mV EMF.

Connect the distortion meter across the loudspea-
ker terminals, substituting a 5 Q resistor for
the speaker.

Set the volume control for 1V across the load.

Reduce the calibrated RF volitage from the
RF generator, until 12 dB SINAD is obtained.

Requirement: < 1.C pV EMF.

The procedure should be repeated on all channels.

ADJUSTMENT AND CHECK OF SQUELCH

Adjust the squelch by means of potentiometer
R38 in CF702 to open the audio signal path
for an antenna signal of 10 to 12 dB SINAD
across the speaker terminals.

Remove the antenna signai and check that
the squelch will close and block the audio
output.

Check that the audio path reopens when the
squelch button is activated.

CHECKING OVERALL CURRENT CONSUMPTION

Check the current drain at 13.6 V supply voltage.

CQM713D with tone equipment,
TT781, SR781, and channel
indicator ID701.

< 900 mA.

Requirement:

TRANSMITTER ADJUSTMENT

Unless the receiver alignment procedure has
been performed, check for correct operation
of the protection diode, E13, on CF702. This
test is described in the first paragraphs under
"Receiver Alignment".

Then set the supply voltage to 13.6 V, and
the current limiter to 4 A.

If tone equipment is installed, the LS in/out
button must be pressed to establish a DC path
for the transmitter keying function.

With the transmitter output loaded (antenna

or dummy load connected), key the transmitter
and check 9V TX at terminal 19 on the terminal
board.

NOTE: If 9 V RX was not present or was set
too low before keying the trans mitter,
the 9 V TX series regulator will not

start.
9VTX =9V *0.1V.

If necessary, adjust the TX voltage by means

of potentiometer R72 on CF702. This potentiometer
can be reached from the rear of module tray
BA702.

Requirement:

60.286-E1
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Alignment of mixer injection signal to EX712.

Connect a DC voltmeter to test point @ and

() in EX712.

Adjust L3 in EX712 for maximum meter reading.
Distance between the tuning slug and the top
of the coil form should be approx. 2mm.

The voltage with the oscillator stopped (short
circuit the crystal to chassis) will be approx.
0.25 V. Minimum increase with the oscillator
working will be approx. 30 mV.

Connect the voltmeter to test point @ in EX712.

Adjust L5 and L6, EX712, for maximum meter
reading.

The voltage at test point @ with the oscillator
stopped will be approx. 0.7 V.

Start the oscillator.

Requirement: Minimum increase at test point

@, EX712=0.25 V.

Adjustment of crystal oscillator frequency,
EX712.

Connect a frequency counter to test point

Adjust L1, EX712, for correct frequency.
Requirement: DK = Denmark; f 4. 400 MHz.

I

4 z
144. 500 MHz.

If the frequency cannot be pulled to the correct
reading the strap in the oscillator circuit must
be altered. Refer to EX712 diagram.

Norway; f

The frequency should be adjusted at 25°C ambient
temperature.

Due to interaction between L1 and L3, the adjust-
ment of L3 should be checked and any readjust-
ment requires the frequency to be readjusted.

Checking the FS701 output level.

Connect an RF probe 95.089 and a multimeter
to terminal 5, EX712. Set the channel selector
to the centre channel.

DK = channel 26
N = channel 03

Stop the RC crystal oscillator and measure
the RF level (approx. 0.4V)

Select the channels having the higher frequency
and the lower frequency and measure the RF
level.

Maximum deviation relative to centre channel:

2dB~approx. 0. 1V.

If the level is low in one position, L6 in FS701
is adjusted for best symetry.

60.286-E1
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Alignment of filters and RF amplifier, EX712.

Connect an RF probe 95.089 and a multimeter
to testpoint 8 in EX712 (output terminal).

Stop the crystal oscillator in EX712 (short
the crystal to chassis).

Course tuning

Connect an RF generator for the input of BP-
filter 1, and set the generator for 160.0 MHz.
Adjust L8, L9, L10, L14, L15, and L16 for
maximum reading on the multimeter.

Fine tuning

Remove the RF generator and start the crystal
oscillator. i

Select the centre frequency channel.

DK = channel 26
N = channel 03

Adjust L8, L9, L10, L14, L15, and L16 for
maximum meter reading, approx. 5.6V.

Due to interaction the adjustments should be
repeated until no further increase in meter
reading can be obtained.

As the crystal oscillator frequency is only
10% below the desired frequency, care must
be taken not to resonate the filter circuits at
the wrong frequency.

Alignment of RF amplifier RA711

Connect a voltmeter to test point in RA711.

Adjust L16 in EX712 for minimum meter reading.
Adjust L1, L2, L3, L4, and L5 in RA711 for
minimum meter reading, approx. 4.0 V.

Remove the RF signal load between RA711
and PA713.

Connect an RF Watt meter 0 - 0. 1 W to the
RA711 output.

Adjust L6, RA711 for maximum output.

Adjust L1, L2, L3, L4, L5, and L6 for maximum
output.

Repeat the adjustment until no further increase
in meter reading can be obtained.

Requirement: POUT > 80 mW.

The requirement should be fulfilled on all chan-
nels. The total variation in output power should
be less than 1 dB within the bandwidth.

Alignment of RF Power Amplifier, PA713.
Reestablish the connection between RA711
and PA713.

Connect a wattmeter to the antenna output.
Select the centre frequency channel.

DK = channel 26
N = channel 03

Set the supply voltage to 13,6 V.

Turn the ADC potentiometer, R2, in PA713
up (clockwise).

Set all trimmer capacitors for half capacity.

60. 286-E1
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NOTE: The PA713 should be aligned with
its shielding lid in place, and in-
sulated trimming tools should be u-

sed.
Install the lid and key the transmitter.

Remove shorting link designated "A" and insert
a DC amperemeler instead.

Adjust trimmer capacitor C7 for maximum reading
on DC amperemeter.

Remove shorting link designated "C" and insert
the DC amperemeter.

If no current can be obtained increase the
capacity of trimmer C22 and repeat the adjustment
of C16.

Adjust trimmer capacitors C22 and C23 for
maximum power output (repeat the adjustment
a couple of times.)

Adjust trimmer capacitors C14 and C16 for
maximum power output (repeat the adjustment
a couple of times).

Repeat the alignment of C22, C23, C14 and
C16.

Adjust trimmer capacitors C10 and C11 for
maximum power output.

Adjust trimmer capacitors C6 and C7 for maximum
power output.

Make the finai adjustments for C6, C7, Ci0,

C11, C14, C16, C22, and C23, in that order,

for maximum power output.

Set the ADC potentiometer, R2 in PA713, for

10 watts power output with 13, 6V supply voltage
from the power supply. This will ensure a
power output of more than 8W if the supply
voltage is increased to 16 volts taking into
account that the ADC circuit will reduce the
power output with increasing supply voltage.

The relationship between supply voltage, power
output, and current consumption in the individual
stages of PA713 is dependent on the antenna
frequency.

The current in individual stages may be read
by substituting an amperemeter for the shorting
links, A, B, and C, in the collector leads of
transistors Q1, Q2, and Q3 in PA713.

Requirements:

At 10.5V supply voltage,

Power output: > 6W
Current in "C": <1.6A
At 13.6V supply voltage,
Power output: =10 W
Current in "C": <1.8A
Current in "B": <0.6A
Current in "A": < 80 mA
At 16.0 V supply voltage,
Power output: >8W
Current in "C": <1.8A
Current in "B": <0.5A
Current in "A": < 80 mA

Correct values here also indicates that the
ADC circuit is operating satisfactorily.
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The power deviation between channels selected
at random should not be greater than 0.5 dB.

Measure the total current consumption, tone
equipment and channel display included, at
13.6 V.

Requirement: | <3:.9A

total —
Adjustment of Modulation and Frequency Deviation

Connect the deviationmeter to the transmitter
“out put via an attenuation network (10 W capa-

city).

Connect a distortion meter to the audio output of

the deviation meter.

Set the power supply voltage to the CQM713
to 13.6 V. .

Connect a tonegenerator to terminal 7 and 13
(chassis) on the terminal board through a
network as outlined below.

‘ MATCHING CIRCUIT. |
! ! TERMINAL
| BOARD

AF 10 270 7
TONE 03—} :

GENERATOR

| |
1 ,T e

Select the channel having the higher frequency.

DK = Denmark = channel 05.
N = Norway = channel 15.

Set the generator for an audio output of 2.2 V.
This value is 20 dB above the nominal modula-
tion input level to ensure full limiting in the
modulation amplifier on CF702. The 6 dB loss
in the network is also taken into account, and
the nominal input level will be found to be
2.2V~26dB =110 mV.

Find the audio generator frequency between
300 Hz and 3 KHz giving the greatest frequency
deviation as read on the deviation meter with
the transmitter keyed. At that audio frequency
set the maximum deviation with R124 on CF702
to A fmax. >+ 5kHz.

Select the centre frequency channel

DK = channel 26
N = channel 03

60.286-E1 - T
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Set the audio generator to 1000 Hz and the
output to 220 mV.

Adjust R133 in CF702 for nominal frequency
deviation:

CQM713D x 49 DK: A f =3.3 kHz
nom

=3.0kHz

CQM713D x 46 N: A f
nom

Check the frequency deviation, A f — at
1000 kHz on all channels.

Requirement: V =220mV = 26 mV

mod
Check the distortion on the audio output of
the deviation meter.

Requirement: k < 7%-( without deemphasis).
Checking the Transmitter Stability

Transmitter instability appears as AM modulation
of the transmitted carrier by a modulating
frequency which may vary between 0. 5=40 MHz.

The existence of parametric oscillations can

be determined by means of a detector followed

by a filter, which removes the carrier, and

an indicator, e.g. an oscilloscope, a millivoltmet-
er, or simply a multimeter with a diode detector.
When using the latter, an amplifier is required,
e.g. STORNO amplifier detector type TSF42A.

While varying the phase angle with W52C,
check that no deflection appears on the AM
indicator at any supply voltage between 10. 5V
and 16V.

For further details please refer to STORNO
Service News No. 38 of May 1969.

Antenna Branching Filter

The filter is factory aligned and should never
be touched.
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CQM710a

Unless otherwise stated, specifications are based right to change the listed specifications without

on the measuring methods prescribed in EIA pub- notice. Figures given in brackets are guaranteed

lications RS152A and RS204. Storno reserves the values.

GENERAL SPECIFICATIONS

Frequency Range

146 - 174 MHz

Min. Channel Separation

CQMT713: 20 kHz or 25 kHz
CQMT714: 12.5 kHz

Max. Frequency Deviation

CQMT713: * 4 kHz or + 5 kHz
CQMT14: * 2.5 kHz

Frequency Stability

Meets government specifications

Max. VHF Bandwidth

1 MHz

Number of Channels

Max. 6

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

RF Power Output

CQMT710a: 25 W
CQMT710a-6: 6 W

Type of Modulation

Phase

60. 306-E1

AF Response

6 dB/octave preemphasis

CQMT713: 300 - 3000 Hz
+0/-1.5dB (+0.5/-3 dB)

CQMT14: 30C - 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) + 3 dB

AF Input Impedance

560 Q

Adjacent Channel Selectivity

Attenuated to meet government specifications

Storno

FM Hum and Noise (measured without deemphasis)

CQMT713: 50 dB (40 dB)
CQMT714: 45dB (38 dB)

Spurious Radiation (FTZ)

Less than 0.2 pW

Harmonic Radiation (FTZ)

Less than 0.2 pW (2 pw)

RECEIVER SPECIFICATIONS

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

0.4 v (0.6 uv)

Squelch

Electronic, adjustable

Adjacent Channel Selectivity EIA

CQMT713: 85 dB (80 dB)
CQMT714: 80 dB (75 dB)

Adjacent Channel Selectivity FTZ, MTP

CQMT713: 85 dB (80 dB)
CQMT714: 80 dB (75 dB)

Intermodulation Attenuation EIA

CQMT713: 75 dB (70 dB)
CQMT714: 75dB (70 dB)

Intermodulation Attenuation FTZ, MTP

CQMT713: 70 dB (66 dB)
CQMT714: 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

CQMT13: 3% (7%)
CQMT14: 4% (8%)

AF Response

CQM713: -6 dB/octave from 300 - 3000 Hz
+0/-1.5dB (+0.5/-3 dB)

CQM714: -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: 50 dB (45 dB)
CQMT714: 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).

Receive, 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 CQMT710a 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
CQM714 for 12.5 kHz channel spacing

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

output power.

CQMT710a - 6:
CQMT710a

6 W RF output power
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:
_%’3
4

C1 CP701 (1 channel)

Channel Separation

25 kHz or 20 kHz
12.5 kHz

C3 CP703 (Dummy)

X1 None (1 channel)

CQMT71lxa spec. XX XX

- 60.307-E1

Type of Front Plate employed

C2 CP702 (max. 6 channels)

Type of Crystal Shift Unit employed

X6 XS701 (max. 6 channels)
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Control Equipment

The locally Qontfolled 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:

CBT701 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
i11iN RN ERNAT
7 J|e w T e
CP/CB FRONT PANEL
60.307-E1 -2
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Push buttons for channel selection.

——==7 Tone button and lamp indication when

the channel is engaged (in equipment

with built-in tone transmitters).

transmitters) .

Button for switching the loudspeaker

on and off, provided with a lamp indi-

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

tion with tone equipment) .

= Squelch button for overriding the squelch
=/ .
function.
—=
® ON/OFF switch and indicator lamp.
MITITTITTTI 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 CQMT710a 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.

MCT703 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.

MKT701 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
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Antenna

AN19-5 1/4 wavelength whip antenna for the
146 to 174 MHz frequency band. 50 Q
impedance matches Stornophone
CQM710a. Base design permits mount-
ing from the outside without damag-

ing the car upholstery.

Installation Kits

The installation of a CQMT710a radio set will require

some or all of the following installation kits:

MN701 Mounting frame for radio cabinet

CCT701 Cable kit containing battery cable and
antenna cable necessary for install-

ing the radiotelephone.

MK701 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.

MKT702 Mounting kit similar to MKT701, 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:

CC703 Extension cable kit with connectors.

Storno

Loudspeakers

When using the extended local control system ¢

is necessary to install an external 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.

SUT702 Transmitter keying device for dash-
board mounting.

SU704 Auto relay for equipment with built-in

tone receivers, connects to external

Power Supplies

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

POLARITY PROTECTION DIODE
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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.
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]
# 1:9 @ LOUDSPEAKER (LS)
1

| voLume

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 CQMT710a 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 appropriate oscillator.

The receiver comprises the following subunits:

Stormo

Signal Path

From the antenna switching unit the input signal
is passed through the RF amplifier to the mixer

stage.

The local oscillator and the received signals are

applied to the gate of the FET. The mixer output

Antenna switching unit AST13 at 10. 7 MHz is taken from the drain circuit.
RF amplifier RAT12
) ] First Local Oscillator
Receiver converter with 1st
mixer and 1st local oscillator RCT11 The local oscillator signal is generated in an os-
cillator operati f
Intermediate frequency conver- . perating on the fundamental frequency
of the crystal. Th il ithi
ter with 10.7 MHz crystal filter, ) y e oscillator operates within the
requency range 11.35 MH 12. =
2nd mixer, 2nd local oscillator, E hy o 2.%512.75 MEle, depend
ing on the crystal fre g
and 455 kHz ceramic filter: £ ¥ quency used
for 25 and 20 kHz channel In the oscillator, the 3rd harmonic of the crystal
spacing 1C703 frequency is selected and applied to a multiplier
for 12.5 kHz channel chain consisting of two doubler stages. The out-
spacing IC704 put frequency is thus 12 times the fundamental
455 kHz intermediate frequency frequency of the oscillator.
amplifier, squelch circuit, AF The last doubler stage is followed by a filter con-
amplifier, and voltage regula- sisting of three capacitively coupled tuned circuits.
tor CF703 The filter attenuates undesired frequencies gene-
(for other circuits of CF703 see rated by the multiplier chain and prevents these
page 6 ) from reaching the mixer stage.
Channel switching unit:
maximum 6 channels XST701
1 RA712 _RC71 1C703/704 _ _ CF703 CB OR CP 700 |
| e i —— S|
i | o o ~ ] ) |"\/ I
| } M‘H, 2o B B e [ F N\ e - I
~o | L_10.7 MHz G [¢55kHz | 455kHz
= H (=1 I Ld | |
121 61 o o
WAL IF ““““ T e SR/TR 700 vorme
i G I
q 3 } J ! > % »i ® |
L | ] ™ a__
SO S Bt Ls ON/oFF
- |
™ e s [0 .
KEY BLOCKING %TON/OFF
- lleTeTeTE e
: r i L@ g e O o e 9V RX CHANNEL |
~fas| ! [1£]C61G1G6 16! 136V ST/TT700 SELECTOR
1~ B I=H=1=1i=}=] g '
| A { == =T P Y] \_TONE KEY
. | JADC REG. ~ -
| L loA714( 25W) OR 1 - ! I
s —— REG.
| PA715(6W) L i o— | kev I
! { gl |
— A
| — EX711 K |I X oN/oFF |
: ! |
| 2t /| et /|31 / | .
| { l<] 6t |31 t [PM i } ?I’\J|‘£|_\|l£_l<]|/_[ }
i_ . ;| L J— LM Jl
2 — e PR
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The injection signal is 10. 7 MHz below the received In the second case the crystal frequency is:

signal and is calculated as follows: 10.7 MHz + 0. 455 MHz = 11. 155 MHz.

o - £ - 10.7 — The crystal frequency of 11.155 MHz is used when
T the received frequencies are within the following

bands:

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

signal, MHz. 152.5 - 154.9 MHz

The receiver converter RC711 includes an oscillator 162.7 - 165.1 MHz

intended for use in single-channel receivers. When 173.0 - 174.9 MHz

more than one channel is required the radiotelepho-

ne will be provided with a channel switching unit The second intermediate frequency signal from

type XS701 or XS702. the mixer stage proceeds through the 455 kHz

. . . ceramic filter in the IC703 or IC704 converter and
XST701 contains oscillators for five RF channels thus
is then applied to the intermediate frequency ampli-

allowing the receiver to be equipped with a maxi-
fier in CF703.

mum of 6 channels.

XS702 is a temperature compensating unit employ- The 455 kHz intermediate frequency amplifier con-
ed where radiotelephones are to work in very low sists of two RC coupled stages followed by a double
tempetatures. The compensation is provided by tuned filter and a three stage integrated circuit
heating the crystal_s when the ambient tempera- amplifier. The last two stages provide the requir-
ture falls below -5~ C approximately. ed limiting of the signal.

XST702 contains oscillators for a maximum of 4 chan-
nels. The amplified and limited signal is then demodu-

lated in a phase detector incorporated in the inte-

Intermediate Frequency Circuits grated circuit.

From the mixer in RCT11 the 10. 7 MHz signal passes
. . The balanced quadrature (or product) detector also
to the intermediate frequency converter, type
. provides efficient rejection of any amplitude modu-
IC703 or IC704 depending on the channel separa-
. . . . lated signals that may be present.
tion used, which provides the channel selectivity

of the receiver.

The detector has only one tuned circuit and is simpl
. . to adjust.
The first IF signal passes through the 10.7 MHz
crystal filter and is then amplified in a single IF ampl-
AF Circuits

ifier stage. It is then applied to the transistor in the
2nd mixer stage and converted to the second IF sig-

The demodulated signal is fed through a deemphasis
nal of 455 kHz.

network to a potentiometer, preset to suit the AF

e . . . signal level obtained from the detector. This level
The injection signal to the mixer stage is generat- Lo .
. depends on the maximum frequency deviation in

ed by a crystal controlled oscillator whose frequen- . .

. . use as determined by the channel spacing of the
cy is normally 455 kHz below 10. 7 MHz. In instanc-

. i L. reciever.

es where a harmonic of the local oscillator coincid-

es with the frequency of the received signal, a
. The signal is then applied to an integrated ampli-
crystal oscillator frequency of 455 kHz above 10.7
. fier in which a transistor, operating as an electro-
MHz is chosen.
nic on/off switch, has been placed between the

. . two stages. This switch is controlled by the squelch
In the first case the crystal frequency is:

circuit. The amplifier has a nominal output level of
10.7 MHz - 0. 455 MHz = 10. 245 MHz

-17 dB (110 mV).

60.307-E1 =f = 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.

n

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
selective noise amplifiér, 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
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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 input of the noise detector.

The Schmitt 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 AST713

Modulation amplifier and

voltage regulator CF703
(These circuits constitute part of

CF1703)

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
EXT711.

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.
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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 @ 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.
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Power Supply and Switching Circuits

CQMT10a 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.
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ADJUSTMENT PROCEDURE FOR CQM710
RECEIVER ALIGNMENT -

Before switching on the CQMT700 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 cn 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

BAT700.

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 CQMT700 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 i 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.

~aR g1 =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 BA700, 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 , 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.

- 60.308-E1
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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

() inRCTIL

L5, RCT11,
L4, RCT11,
L3, RCT11,
L1, RCT11,

is adjusted for minimum meter reading.

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:

is adjusted for maximum meter reading.

is adjusted for maximum meter reading.

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.

Minimum increase at test point
(3) .reri1=0.5v.

Requirement:

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 CQM700 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 CFT703,
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, RATI12
L3, RATI12
L4, RAT12
L5, RAT12
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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 @ ,
RCT711.

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 CQMT714: + 1.75 kHz).

Connect an audio voltmeter to test point in
CFT703. 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
CQMT714a (12.5 kHz channel spacing) 1.75 kHz.

kHz channel spacing) 3.5 kHz.
kHz channel spacing) 2.8 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-E1
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Connect an audio voltmeter to terminal 35.

Adjust the audio output level to 110 mV by means
of R19 in CF703.

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 a 4 Q load resistor across the loudspeak-
er output terminals instead of the loudspeaker.
The load is incorporated in the control units
C33/C34.

Connect an audio voltmeter and a distortion meter
across the loudspeaker terminals or to LS in/out
on C33/C34. Set the volume control for 3.16 V

on the meter. ~ 2.5 W.

Check tl:me distortion.

Requirement: CQMT713a (-5): K < 7%.
CQMT714a (-5): K < 9%.

NOTE:

Before leaving the factory, the audio output amp-

lifier has been adjusted for:

- a power output of 4 W (by means of potentio-
meter R19 on CF703) for an audio input of
110 mV from LINE OUT (AF -17 dBm).

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
adjusted with C27, RCT711.

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 + 1 x 10°°
CQMT714: Better than * 0.5 x 10”0

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

60.308-E1
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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 p V EMF.

Stormo

If more than one 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

17

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

transmitter keying function.

With the transmitter output loaded (antenna or
dummy load connected), key the transmitter and

check 9 V TX at terminal 19 on the terminal board.

Requirement: 9 VTX =9V + 0.2 V.

If necessary, adjust the TX voltage by means of

potentiometer R98 on CFT703.

Alignment of Exciter EX711

Remove the RF signal lead between EX711 and
PAT714 (715).

Connect a 47 Q resistor across the output of EX711
(this load may also be soldered across the input of
an RF probe, STORNO 95.059, and the probe con-
nected across the output of EX711 for the duration

of the alignment of the exciter).

When crystals have been inserted in EX711 and/or
XS701/XS702, select the middle frequency channel

and key the transmitter.

Connect a DC voltmeter to test point @ in EXT711.

Adjust L4 and L5 for maximum meter reading,

approx. 1.4 V.

60.308-E1

Adjust L7 and L6 for maximum meter reading.

approx. 0.8 V.

Move the meter to test point @ , EXT11.
Adjust L9 and L8 for maximum, approx. 0.05 V.
Adjust L10 for maximum output.

Adjust L6, L7, L8, L9, and L10 for maximum RF
output from EX711.

Requirement: P > 100 mW.
out —

(Measured with a DC voltmeter and RF probe
95.059, the voltage should read more than 5.0 V).

Alignment of RF Power Amplifier.

Reestablish the connection between EX711 and PAT714.

Connect a Wattmeter to the antenna connector.

The power amplifier should be aligned at a supply
voltage of 12.5 V. This ensures highest possible
output power at low supply voltage and a resonable

high efficiency at high supply voltage.

Power Amplifier PA714 (25 W)

Turn the ADC potentiometer, R11, PA714 up (clock-
wise), but observe that the current drain does

not exceed 5 A during the adjustments.

60.308-E1
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Adjust trimmer capacitors C2, C6, C8, C9, C13,
and C15 in that order for maximum current drain

until a Wattmeter deflection is obtained.

Repeat the adjustment until maximum output power

is obtained.

a. During the following adjustment the ADC po-

tentiometer, R11, is set to 20 W output power.
b. Connect a voltmeter to testpoint @ s
c. Adjust capacitors C2 for minimum voltage.

d. Adjust capacitors C8, C8, C9, C13, and C15

for maximum output power.
Repeat steps a to d.

Increase the supply voltage to 16 V and set the
ADC potentiometer, R11, to 22 W output power.

Remove link NOTE 1 and set R12 to 4 W output

power.
Insert link NOTE 1.
Readjust the ADC potentiometer for 22 W output

power.

Measuring RF Output Power, Current Consumption

and the Function of the ADC Circuit.

The RF output power and the current consumption
are measured at 16 Volt, 13.6 Volt and 10. 5 Volt

supply.
Requirements:
Supply voltage Power Current
16 V =22 W <3.8A
13.6 V >20W <4.3A
10.5V > 12w <4.3A

If the figures above can be obtained on all channels

the ADC circuit is operating properly.

Power Amplifier PA715 (6 W)

Turn the ADC potentiometer R6, PAT715, up (clock-
wise), but observe that the current drain does

not exceed 1.8 A during the adjustments.

Adjust trimmer capacitors C2, C12, C15, and C14
in that order for maximum current drain until a

Wattmeter deflection is obtained.

Repeat the adjustment until maximum output power

is obtained.

60.308-E1

Storno

a. During the following adjustment the ADC po-

tentiometer is set to 6 W output power.
b. Connect a voltmeter to the ADC testpoint.

c. Adjust trimmer capacitor for minimum ADC

voltage.

d. Adjust capacitors C12, C14, and C15 for max-

imum output power.
e. Repeat steps a to d.

Increase the supply voltage to 16 V and set the
ADC potentiometer, R6, to 6 W output power.

Measuring RF Output Power, Current Consumption,
and the Function of the ADC Circuit.

The RF output power and the current consumption

are measured at 16 V, 13.6 V, and 10.5 V supply.

Requirements:

Supply Voltage Power Current
16 V =6 W <1.6A
13.6V >5.5W <1.8A
10.5V >3.5W <1.6A

If the figures above can be obtained on all channels

the ADC circuit is operating properly.

Use of Control Unit C33/C34
When Adjusting Modulation

The control units C33/C34 may be used for stations
with or without tone equipment and a voltage divi-

der and a DC locking capacitor is incorporated.

Where a tone transmitter is installed the modula-
tion signal must pass through the switching tran-
sistor (the AF gate) in the tone transmitter. The
emitter resistor for this transistor is situated in
the microphone amplifier, which is disconnected
when adjusting the modulation. An alternate DC
path must therefore be provided for the switching
transistor in the tone transmitter to allow it to
pass the modulation to the modulation amplifier

of the CQM700. The DC supply voltage for the
microphone amplifier in MC700 is also obtained
through the switching transistor. This DC volt-
age should be isolated from the audio generator

output.

A resistor R3, in fig. 2 has been installed to pro-

vide the DC path for the switching transistor.

60.308-E1



Storno

This resistor would, as far as AC is concerned,
seem to be in parallel with R2 in CF703. To the
audio generator the two would present an imped-
ance of 280 Q which is only half the required va-
lue. Another resistor, consisting of R1 and R2

in C33/C34, places 280 Q in series with the input
signal, bringing the input impedance up to

560 Q. At the same time, a capacitor in series with
the signal effectively blocks the DC voltage from
CF703, which is normally fed to the microphone
amplifier in MC700 through terminal 7 of the term-

inal board.

TERMINAL

CF700BOARD , TT700

TERMINAL
BOARD

R2

+9V TX 9

DC TO MOD, A !
< AF TO MOD. AMP |

TONE
SIGNAL

AF GATE

9V SUPPLY FOR AA700

v v

™ J’ AUDIO FROM
MC700 :

| ||
MC700 : :

|

i
—<>7—¢—1

|

[

|

FIG.1.

MODULATION PATH FROM MC700 TO CF700, AND 8V
SUPPLY FROM CF700 TO MC700,

TERMINAL

|soaro | TT700

CF700
R2

+9V TX
:DC TO MOD. AMP 560

<@ AF TO MOD. AMP,
<

TONE
SIGNAL

— .
AF GATE
e i
R1 R2
270 10
: 80p i |
i I R3 [560 ; -
G || L] !
VARIABLE C33/C31.| | FIG.2

AUDIO GENERATOR

MODULATION THROUGH USE OF CONTROL UNIT C33/C34

The resistors combine as a voltage divider when
seen from the input to the control unit marked
"modulation, AF gen.". This voltage divider
attenuates the audio generator output by 6 dB in
passing through C33/C34 to the modulation ampl-
ifier on CF703. The generator output must there-
fore be set 6 dB above the required input to the
amplifier modulation. The adjustment procedure

takes this into account.

60.308-E1

Adjustment of Modulation and

Frequency Deviation
NOTE:

Where an ST7845 is installed, STRAPS must be

substituted during the following procedure.

Connect the deviation meter to the transmitter

output via an attenuation network (25 W capacity).

Connect a distortion meter and an audio voltmeter

to the audio output of the deviation meter.

Set the power supply voltage to the CQM700 to
13.6 V.

Connect an audio generator to the modulation

input of control unit C33 or C34.

Set the generator for an audio output of 2.2 V.
This value is 20 dB above the nominal modulation
input level to ensure full limiting in the modu-
lation amplifier on CF 703. The 6 dB loss in C33/
C34 is also taken into account, and the nominal

input level will be found to be
2.2V -26dB =110 mV.

Find the audio generator frequency between 300 Hz
and 3 kHz giving the greatest frequency deviation
as read on the deviation meter with the transmitter
keyed. At that audio frequency set the maximum
deviation with R18 on CF703.

CQM713a (-6) (25 kHz) Afmax. =+ 5 kHz
CQMT713a (20 kHz) Afmax. =+ 4 LkHz
CQMT14a (12.5 kHz) A f max. =+ 2.5 kHz
NOTE:

If the adjustment of A f is impossible, e. g. the
deviation is too high, the brown wire to terminal
23 on CF703 is moved to terminal 24 and capacitor
C8 (47 nF) is removed.

Set the audio generator to 1000 Hz and attenuate
the the output until a frequency deviation of 0.7 x

A f max. is read on the deviation meter.

CQMT713 (25 kHz) 0.7 x A fmax. =+ 3.5 kHz
CQMT713 (20 kHz) 0.7x Afmax. =+ 2.8 kHz
CQMT714 (12.5kHz) 0.7 x A fmax. =% 1.75 kHz
Requirement:

Vmod=220th 2 dB

(175 mV - 275 mV) input to C33/C34.

- 60.308-E1
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Check the distortion on the audio output of the an oscilloscope, a millivoltmeter, or simply a

deviation meter. multimeter with a diode detector. When using the

latter, amplifier i i Vg
Requirement: k < 10% (without de-emphasis) 2, Empiiier da rERuizeds; £ gs SRORND
- amplifier detector type TS-F42A.

Checking the Transmitter Stability While varying the phase angle with W52C, check

that no deflection appears on the AM indicator at

Transmitter instability appears as AM modulation
any supply voltage between 10.5 V and 16 V.

of the transmitted carrier by a modulating frequency
For further details please refer to STORNO Ser-

vice News No. 38 of May, 1969.

which may vary between
0.5 - 40 MHz.

The existence of parasitic oscillations can be de-
termined by means of a detector followed by a filter,

which removes the carrier, and an indicator, e.g.

60.308-E1 == 60.308-E1
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Frequency Rangé

RX: 163.050 - 164.400 Hz
TX: 158.550 - 159.900 Hz

RF Bandwidth

1.35 MHz

Channel Separation

25 kHz

Channel Number

55 channels

Type of Modulation

Phase

Modulation Frequency Range

300 - 3000 Hz.

Maximum Frequency Deviation

CQM713 P3
TECHNICAL SPECIFICATIONS

Figures given in brackets are typical values.

GENERAL SPECIFICATIONS

+ 5 kHz.

Sensitivity

2.5 pV e.m.f. for 20 dB S/N
20 pV e.m.f. for 40 dB S/N

Squelch open
1.8 pV e.m. f.

Squelch close
0.5 pV e.m.f.

' 60.342-E2

Nominal Frequency Deviation

* 3.5 kHz.

- Antenna Impedance

50 Q

Supply Voltage (minus on chassis)

13.6 V £ 10%

Temperature Range

-10°C - +40°C

Dimensions

180 x 210 x 70 mm

Weight
2.5 Kg.

RECEIVER SPECIFICATIONS

Squelch hysteresis

0.5 pV e.m.f.

Squelch delay
open: 50 ms (45 ms)
close: 2000 ms (40 ms)

Crystal Frequency, RCT712

136.275 MHz

Storno
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Frequency Stability (-10°C - +40°C)

1.5 kHz.

Modulation Pass Band (EIA)

5 kHz (7 kHz)

Adjacent Channel Selectivity

+15°C - +30°C: 10 mV
-10°C - +40°C: 3 mV

Blocking, fant > * 150 kHz.

100 mV

Intermodulation

S/N 20 dB: 50 dB
+20 dB: 40 dB
+40 dB: 30 dB

Radiation into an Artificial Load

20 nW

AF Load Impedance

Loudspéaker: 4Q

MT703 : 20 Q in series with 470 Q

Stormo

AF Output to Loudspeaker

3W (4W)

AF Output to MT703

1 mW

Distortion

10% (3%)

AF Frequency Response

6 dB/octave de-emphasis + 1 dB/-5 dB (+_O dB/-1.5 dB).
1000 Hz - 3000 Hz

Hum and Noise

40 dB

Squelch Attenuation

50 dB

Current Consumption

Receive with MT703: 1.0 A
Receive with loudspeaker, AF output 2 W: 1.3 A

TRANSMITTER SPECIFICATIONS

RF Power Output

10- 25 W

Crystal Frequency, EX712

142.475 MHz

Frequency Stability (-10°C - +40°C)

Modulation Input Impedance

510 Q@

Microphone Impedance

2700

Modulation Sensitivity

1.5 kHz.

Spurious Radiation from Antenna

Adjacent channel: 12 pW
Other : 2.5 pw

60. 342-E2

500 mV + 2dB e.m.f.

Modulation Distortion

10%

60.342-E2
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Modulation Frequency Response Current Consumption
6 dB/octave pre-emphasis +1 dB/-3 dB Transmit: 5 A

300 Hz - 3000 Hz

FM Hum and Noise

40 dB

TRANSMITTER TONE SIGNALLING

Tone Transmit| Duration 750 ms £ 150 ms
-10°C - +40°C
Distortion 10%
Respond Modulation frequency 2600 Hz = 13 Hz
-10°C - +40°C
Frequency deviation 3 kHz * 300 Hz
Call and Modulation frequency 2400 Hz + 12 Hz

Acknowledge -10°C - +40°C

Frequency deviation 3 kHz * 300 Hz
Clear Modulation frequencies | 2400 Hz + 12 Hz

=10°C = +40°C 2600 Hz * 13 Hz

Frequency deviation 4,7 kHz + 300 Hz

(Combined signal)

RECEIVER SEQUENTIAL TONE SIGNALLING

The equipment fesponds to a five-digit selective
call from a Control Channel transmitter. The follow-
ing specifications apply to the temperature range
-10°C - +40°C.

Selective Calling Tones
Tone Duration

Stomo

Digit Frequency (Hz) Deviation (* kHz) 70 ms * 5 ms
1 1060 + 1% 3.03 + 10%
5 1160 + 1% 3.15 + 10% Period separating two consecutive tones
3 1270 + 1% 3.24 £ 10% <15 ms
4 1400 + 1% 3.36 £ 10%
5 1530 + 1% 3.45 + 10% Period between successive calls
6 1670 £ 1% 3.54 + 10% > 210 ms + 15 ms
f 1830 + 1% 3.66 = 10%
8 2000 + 1% 3.78 + 10% The receiver accepts +3 dB/-6 dB deflection in
9 2200 £ 1% 3.90 % 10% frequency deviation within temperature range
0 2400 £ 1% 4,02 * 10% +15°C - +30°C.
Repeat 2600 £ 1% 4,14 + 10%

60.342-E2 -3-
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MARKING SIGNAL DETECTION

The equipment is capable of detecting any one of
six Marking signals, which are transmitted accord-
ing to the following specifications over Traffic chan-

nels (temperature range -10°C - +40°C):

Peak Vector-

sum deviation

Designation of Two tone Individual tone
Marking signal | frequencies peak deviation
2200Hz * 10Hz
A 2000Hz *+ 10Hz
2200Hz * 10Hz
E 1830Hz *+ 10Hz
2200Hz = 10Hz
I 1670Hz *+ 10Hz
2000Hz * 10Hz
© 1830Hz + 10Hz
2000Hz * 10Hz
u 1670Hz *+ 10Hz
1830Hz + 10Hz
= 1670Hz *+ 10Hz

1.75kHz * 0.25kHz | 3.5kHz * 0.5kHz

TIMING CIRCUIT CHARACTERISTICS

ambient temperature range: -10°C - +40°C

supply voltage: 13.6 V = 10%

‘Channel Search, 55 channels

7.5 seconds (£10s) carrier on all channels

Alerting Signal "Tone

Duration 2-5 seconds (3. 4s)

Frequency 1650 Hz * 30%

Call Indication

2-5 minutes (3.5 min.)

Squelch Clear Down

5-10 seconds (6. 7s)

60.342-E2

Transmitter Inhibit on Channel 17

<2 seconds (1.5s)

" Call/Respond

0.5 second £ 0.25 s

Measuring methods refer to Post Office Specifica-
tion RC4402a and Home Office Specification W6601

unless otherwise stated.

-4 - 60.342-E2
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CQM713 P3

GENERAL DESCRIPTION

Introduction

The Stornophone CQM713 P3 radiotelephone is a
mobile transmitter/receiver with Automatic Chan-
nel Searching and Traffic Channel Signalling

for The Public Land Radiotelephone.

The equipment is designed to operate in the simplex
mode on 55 two-frequency channels in the 2 metre
band using phase modulation and 25 kHz carrier
frequency separation. (see Frequency Allocation
Table).

The transmit and receive frequencies of each

channel are separated 4.5 MHz.

The equipment is operated from a control unit
(CB705) and a handmicrotelephone (MT703) con-
necting to the radio proper via a cable and multi-
connector. A separate loudspeaker is optional

and may be connected to the MT703 rest.

The CQM713 P3 is designed to connect directly

to a 12 Volt vehicle storage battery and the equip-
ment's negative potential is connecting to the chas-
sis.

In order to avoid wrong voltage polarity being
connected to the equipment the battery cable con-
nector is so designed that it can be connected one
way only. If a wrong voltage polarity (as may
accidentally happen during tests) is applied a diode
in the start relay circuit prevents the equipment

from being turned ON.

The CQMT713 P3 is built up as functional sub-units
for ease in servicing and fault-finding. The unit
consists of two panels hinged together (BAT05 and
RFT716) and a chassis CLT703.

The panel, designated RF716, contains all the
circuits which are dependent on the channel fre-

quencies.

60. 343-E2

These are:

receiver input

frequency synthesizer unit
exciter

transmitter power output amplifier

antenna switch and antenna filter.

The panel, designated BAT05, contains those units

which are independent on the channel frequencies.
These are:

intermediate frequency amplifier
detector

squelch

audio amplifiers

voltage regulators

tone transmitter

sequential tone receiver

The chassis, designated CL703, contains the logic
circuits controlling the Automatic Channel Select-
ion, tone signalling and inhibiting of the trans-

mitter and the receiver.

For mechanical construction see pictorial view

page

Principle of Operation

The CQMT713 P3 radiotelephone is designed for

The Public Land Radiophone service-system 3.

The system, which is covering the entire country,
is divided into Radiophone Areas comprising one
or more base stations. Where several base stations
are necessary to provide the requisite coverage
within the Area their services may overlap. The
number of channels allocated to individual base
stations forming part of a radiophone Area are ac-

cording to the traffic requirements of that Area.
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At each base station there is a number of traffic
channels, the frequencies of which is not reused
elsewhere in that same Area. A common control
channel (channel 17) is available at certain base
stations to provide full coverage of the Area for
calling purposes. No facilities for speach excists

on the control channel.

Calls to mobile equipments are transmitted over
the control channel as a sequential tone signal,
first from one base station, then consecutive from

the remaining stations.

A free channel in a Radiophone Area is marked

modulating the carrier with one of six different

marking signals. The same marking signal is used

at all base stations within the area, and a marking
Signal selection Control is provided on the Control
unit allowing the user to select any of the six

Marking signals.

60.343-E2

Calls to Mobile Equipments

When receiving a correct sequential tone signal
on the control channel the mobile equipment au-

tomatic transmits the Acknowledge tone signal.

At the same time a tone generator is energised

and the called lamp on the control unit is lit. The
tonegenerator emits an Alerting tone to the receiver
of the handmicrotelephone the duration being

3.5 seconds. The Called lamp extinguishes auto-

matically after 3 1/2 minutes.

When the handmicrotelephone is removed from
its rest the alerting signal stops and the Called
lamp extinguishes. The Searching lamp is lit
and the equipment automatically selects a free
channel, transmits a Respond signal and reverts

to the receive mode.
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If the handmicrotelephone is removed from its rest
after the called lamp has extinguished it is con-

sidered as a call from the mobile.

Calls from Mobile Equipments

A call to the base station is initiated by removing
the handmicrotelephone from its rest. The Search-
ing lamp is lit and the equipment automatically
selects a free channel and a Call tone signal is

transmitted.

Conversation.

After having transmitted a Call signal or a Respond
signal the equipment reverts to the receive mode
and monitors the received signal. If the marking
signal is removed from the base station carrier
within approx. 1/2 second the call is succesful

and connection is established.

The equipment then removes the inhibit from the
transmitter and receiver audio output, and the

Searching lamp extinguishes.

The conversation is performed in the simplex
mode from the mobile and in the duplex mode at

the base station.

Cleardown of Connection

At the completion of a call over the traffic channel,
the connection will be cleared by either the user

or the exchange operator.

User cleardown is performed by restoring the

handmicrotelephone to its rest. The equipment
immediately transmits a Clear signal over the
traffic channel in use, reverts to the control chan-
nel, and inhibits the transmitter and the receiver

audio output.

Operator cleardown is performed by removing

the base station carrier thus closing the receiver
squelch and after approx. 6.7 seconds the trans-
mitter and the receiver output is inhibited. Restor-
ing the handmicrotelephone to its rest thereafter
causes the equipment to go to the control chan-

nel without transmission of the Clear signal.

60.343-E2
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Automatic Channel Search

The channel search is initiated by removing the
handmicrotelephone from its rest. First channel 1
is selected then consecutively all channels.

If a free channel is not available the search is re-
peated until either a suitable channel is selected
or the user restores the handmicrotelephone to

its rest.

During the search the receiver monitors each
traffic channel carrier. If the r.f. signal strength
at the input to the receiver is less than R (where
R is between 2 pV and 4 puV) the equipment quickly
(approx. 30 ms) switches to the next channel. If
the r.f. signal strength is greater than R, a pause
(approx. 130 ms) for detection of the marking
signal is established. If the equipment during the
search selects a free channel whose r.f. signal
strength is greater than P (where P is between

40 pV and 80 pV) the search stops and the Call
tone signal or the Respond tone signal is trans-
mitted. If the connection is not established the

channel search is resumed.

If, during the channel search, no channels

with a signal strength greater than P is a-
vailable, all channels are checked. Have free
channels with signal strength greater than R been
registered, the channel having the greatest is se-
lected, and it is checked that the Marking signal
is still present. If so, the Call tone signal or the
Respond tone signal is transmitted. If the Marking
signal is no longer present or the connection is

not established, the channel search is repeated.

60. 343-E2
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RECEIVER CIRCUITS

Frequencies

The conversion of the frequencies can be express-

ed as follows:

Receiver: fRX = .fs + fXRX + 10.7 MHz
Transmitter: fTX = fS + fXTX

fS = frequency of the synthesizer signal, adjust-

able in steps of 25 kHz in the range 16. 075 MHz

to 17. 425 MHz.

fXR,X = RCT712 oscillator frequency 136. 275 MHz.

fRX = Receiver input frequency.

fXTX = EX712 oscillator frequency 142. 475 MHz.

fTX = Transmitter output frequency.
Receiver

The CQMT713 P3 receiver is a double conversion
superheterodyne using intermediate frequencies
of 10.7 MHz and 455 kHz. Adjacent channel selec-

tivity is obtained by using two bandpass filters:

a 10.7 MHz crystal filter and a 455 kHz ceramic
filter.

A maximum of 55 channels are available the cor-
responding injection frequencies being generated
by digital frequency synthesis in the range
16.075 MHz to 17.425 MHz.

The receiver comprises the following subunits:

AST13
RAT12

Antenna switch

RF amplifier

Receiver converter

1st mixer, local oscillator and
synthesizer mixer RCT712
Intermediate frequency
converter, 10.7 MHz crystal
filter, 2nd mixer, 2nd local
oscillator and 455 kHz cera-
mic filter IC703
455 kHz intermediate fre-

quency amplifier, discri-

minator, squelch, a.f. amp-

CFT705

FST702

lifier and voltage regulator

Frequency synthesizer

60. 343-E2

Signal Path

From the antenna switch the input signal passes
to the RAT12 amplifier. The r.f. amplifier

is constructed as a 5-circuit filter with an amp-
lifier between 2nd and 3rd filter The configura-
tion ensures good blocking, selectivity, and inter-
modulation characteristics. The input circuit is
adjustable to the entire 2-metre band (146-174).
The impedance translation to the mixer stage is
achieved by a tuned circuit with a low Q-factor.
The received signal and the injection signal are
both applied to the gate of a field effect transis-
tor (FET) and the IF signal at 10. 7 MHz is taken

from the drain circuit.

Injection Signal to 1st Mixer.

The mixer injection signal is 10. 7 MHz below the
input signal and is produced by mixing the signal
from a crystal oscillator with the synthesizer sig-
nal. The crystal oscillator is a Tth overtone se-
ries resonance oscillator which is followed by a
double-gate-FET buffer amplifier. The buffer
output is mixed with the synthesizer signal in a
second FET and the mixer output is filtered and
amplified in order to obtain adequate drive for
the r.f. mixer. The filter consists of 6 LC cir-
cuits in order to reject spurious signals, espe-

cially the oscillator frequency.

Frequency Synthesizer FS702

The FS702 generates the synthesizer signal by
the digital frequency synthesis method. The sig-
nal is generated in a voltage controlled oscilla-
tor, VCO, the output of which is amplified. The VCO
is forming part of a phase locked loop consist-
ing of a buffer amplifier, a divide- by-two pre-
scaler, a programable frequency divider, a

detector, and a low pass filter.

The phase detector compares the divided VCO
frequency to a 12. 5 kHz reference frequency.
Any difference in frequency will be opposed by
the DC voltage at the low pass filter output ad-

60.343-E2



Storno

MODULATION —»>—

Storno

3. 2MHz

0l @
y
3|+
[¢)]
\

N

CONTROL 2.n

A
N |
I

y

VCO D > OUTPUT

55
CHANNELS

N | =

INPUTS |

justing the VCO frequency up or down until it

locks to the reference frequency.

The 12.5 kHz reference frequency is produced
by dividing the output of a 3.2 MHz crystal con-
trolled oscillator by 256.

Using the principles of a phase locked loop the
long time stability of the reference oscillator is
transfered to the VCO. The short time stability
of the VCO (noise) is gennerally determined by
the highest achievable Q-factor of the VCO tank

circuit.

Reference crystal frequency, fref and VCO fre-

quency relationship is given by:

f I

s _ ref
Jen ~ 256

f
ref _ =
As 256—12.5kHz fs—25xnkHz

Changing the devisor n, produces fs in steps of

25 kHz.

The RC oscillator frequency (and the EX) is so
chosen that the lowest antenna frequency corre-
sponds to dividing by 643 in the programable
divider (fS = 16.075 MHz). The three decades

in the divider are controlled by the 9-complement
of the divider expressed in the BCD code. Note
that the third decade (x 100) is fixed programmed
to divide by 6.

60. 343-E2

FS 702 SYNTHESIZER PRINCIPLE

Intermediate Frequency Circuits

From the mixer in RC712 the 10.7 MHz signal pass-
es to the intermediate frequency converter, type
IC703 which provides the channel selectivity of

the receiver. The i.f. signal passes a 10. 7 MHz
crystal filter and then a single amplifier stage
before being applied to the base of the 2nd mixer
and converted to 455 kHz. The injection signal

to the mixer stage is generated by a crystal os-
cillator, the frequency of which is 455 kHz below
10.7 MHz, i.e. 10.245 MHz.

The second intermediate frequency, 455 kHz,
proceeds through the ceramic filter in the IC703
and is then applied to the i.f. amplifier of sub-
unit CF705.

The 455 kHz intermediate frequency amplifier
consists of two RC coupled stages followed by a
double tuned filter and a three stage integrated
circuit amplifier. The last two stages provide
the required limiting of the signal. The amplifi-
ed and limited signal is then demodulated in a
phase detector incorporated in the integrated

circuit.

The balanced quadrature (or product) detector
also provide efficient rejection of any amplitude
modulated signals that may be present. The de-
tector has only one tuned circuit and is simple

to adjust.

60. 343-E2
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AF Circuits

The demodulated signal is fed to a potentiometer
preset to suit the a.f. signal level obtained from
the detector. This level depends on the maximum
fréquency deviation in use as determined by the
channel spacing of the receiver. The potentio-
meter also adjusts the level to the squelch cir-
cﬁit. The signal is then applied to an integrated
two stage amplifier the first amplifier of which
introduces deemphasis and amplification to a
level of 110 mV. The signal is then fed to a tone
receiver and, via an electronic switch, to the
second half of the i.c. which constitutes a high-
pass filter with strong attenuation of low fre-
quencies (below 250 Hz). The electronic switch
is controlled by the squelch circuit. From the
amplifier output the signal is applied to a sequen-
tial tone receiver, SR783, and, via an inhibiting

circuit and volume control in the control unit,

CBT705, to the a.f. power amplifier and loudspeaker.

The loudspeaker amplifier consists of an integrated

a.f. power module with a maximum output of approx.

Storno

4 W. The amplifier has a special input, which is
independant on the setting of the volume control.
This input is used for the Alerting signal. The

amplifier is inhibited when transmitting.

Squelch Circuit

The squelch circuit is operated by noise compo-
nents contained in the demodulated signal. The
a.f. signal from the detector is passed through
a frequency selective amplifier and an amplitude
selective amplifier (expander), rectified, and
applied to a Schmitt trigger, which controls the

electronic switch in the a.f. 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 a.f. output gignal is switched off. The
Schmitt trigger also controls a squelch signal
circuit ot indicate the function of the aquelch.
The squelch sensitivity is adjusted by means
of a potentiometer at the imput of the amplitude

selective amplifier.

TRANSMITTER CIRCUITS

The transmitter is phase modulated and the output
frequency is produced by mixing the synthesizer
signal with the signal from a crystal controlled
oscillator. This principle transfers the number

of channels and the modulation contained in the
synthesizer signal to the output frequency. After
the mixing the signal is amplified to an adequate
power level at the output. Also a sharp selection
is introduced in order to obtain sufficient atten-
uation of spurious side band frequencies, espe-

cially the crystal oscillator signal.
The transmitter comprises the following subunits:

Frequency synthesizer with

modulator FST702
Modulation amplifier, key

circuit, and voltage regulator CFT705
Exciter with crystal oscillator

and mixer for synthesizer signal EXT712
RF amplifier RAT11
RF power amplifier and

antenna switch (AS713) PAT14

60. 343-E2 =7 =

The FST702 and CF705 subunits are common to
transmitter and receiver, and it should be noted
that the frequency of the synthesizer signal for
EXT712 is the same as for RCT712.

AF Circuits

The modulating signal from the microphone is fed,
through the tone generator, to the modulation
amplifier where it is differentiated, amplified,
limited, integrated, and filtered. The modula-
tion amplifier transforms the microphone output
to a signal suitable for the modulator and limits
the signal amplitude so that the maximum per-

missible frequency deviation is not exceeded.

For normal signals the deviation/modulation cha-
racteristic is a curve increasing at a rate of 6 dB/

octave.

As the r.f. carrier is not to be deviated more
than %5kHz a sharp cutting lowpass filter follows

the modulation amplifier so that the carrier devia-
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tion at high modulating frequencies (above 3 kHz)
decreases. For very strong modulation signals
the amplitude characteristic, as measured at the
output of the amplifier, is falling 6 dB/octave be-
cause of the limiter. Under these circumstances
the deviation, A f, will, principally, be constant

and equal to the maximum deviation, A f max.

A potentiometer at the output of the modulation
amplifier is used to adjust the maximum frequency

deviation.

Modulator

The modulating signal is applied to the VCO of
FS702 in parallel to the internal control voltage
in the phase locked loop. A preemphasis circuit
produces phase modulation, i.e. A f increases
6 dB/octave for increasing frequency of the mo-

dulating signal. In order to keep the modulation

which varies with the VCO control voltage and
hence the curving characteristic of the VCO con-
trol diode is compensated. The synthesizer is

modulated to the full frequency deviation.

Exciter EX712

The r.f. signal is generated in a crystal controll-
ed oscillator contained in EX712. The oscillator
signal is applied to a buffer amplifier whose out-
pﬁt is mixed with the synthesizer signal. The
mixer output is filtered and amplified to obtain

an adequate signal for the RAT11.

RF Amplifier RA711

The output signal from the exciter is fed to an
r.f. amplifier, RAT11. Tuned input and output

bandpass filters provide additional selectivity and

Storno

attenuates undesired signals. The amplifier rais-
es the signal to the level required by the r.f.
power amplifier. The nominal output power is
100 mW into a 50 & load.

RF Power Amplifier PA714

The power amplifier contains three transistor stages

the interconnection consisting of tuned matching
networks with low loaded Q-factors. The r.f.

amplifiers are high efficiency class C amplifiers.

An Automatic Drive Control, ADC, circuit regula-
tes the supply voltage to the first stage and con-
sequently the drive to the following stages. The
regulation is controlled by the current of the out-
put transistor, the supply voltage, and the tem-

perature of the heat sink.

The purpose of the ADC circuit is to prevent over-
loading the power transistors, and to reduce the
dependence of the output power of the r.f. power

amplifier on supply voltage.

The transmitter output power is adjusted to the
required level by means of a potentiometer pro-
vided in the ADC circuit.

Antenna Switch

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

and a lowpass filter to the antenna. The antenna
switching unit consists of diodes which are for-
ward biased during transmission and reverse
biased during reception. The lowpass antenna
filter is a 7-pole Chebishev filter having low in-
sertion loss and ripple. The filter is not adjust-
able.

POWER SUPPLY AND SWITCHING CIRCUITS

The CQMT713 P3 is powered directly from a 12 V

storage battery. The negative battery terminal

60. 343-E2

connects directly to the cabinet of the radiotele-

phone.
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A start relay with a series diode connected across
the battery input terminals protects the radiotele-
phone against damage caused by incorrect supply
polarity. Incorrect battery connection will cause
the relay series diode not to conduct and thus

the relay refuses to operate.

The CQMT713 P3 contains two identical voltage re-
gulator circuits which deliver 9V stabilized supply
voltages for operating the transmitter and receiver
sections of the radiotelephone. The supply to the
loudspeaker amplifier, transmitter power amplifier

tone generator,

Tone Generator TT784

The tone generator is controlled by CL701 which
submit control signals for the different tone com-
binations. Simultaneously the CL701 is supplying
a signal to the transmitter voltage regulator which
is then energized for approx. 750 ms. The TT784
modulates the transmitter of the equipment and,
while activated, inhibits the modulating signal

from the microtelephone by means of a gate circuit.

The TT784 generates supervisory signals as follows:

Acknowledge signal, 2400 Hz, is ‘emitted over

the control channel upon receipt of the correct

selective calling signal.

Call si@al, 2400 Hz, is emitted over a traffic

channel to call a base station.

Respond signal, 2600 Hz, is emitted over a

traffic channel to answer a call from the base

station.

Clear signal, 2400 and 2600 Hz, is emitted

over a traffic channel when a call is terminated.

Sequential Tone Receiver SR783

The input of the sequential tone receiver connects
to the receiver's a.f. signal line after the squelch
gate so that a sequential tone call can be received
only when the received signal is sufficiently strong

to open the receiver squelch (approx. 1 pV).
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and the 5 V regulator is taken from the battery

and is unstabilized. The 5V regulator for the logic
circuits is mounted on the CL703 chassis. The
voltage regulators are protected at the output
against short circuit by limiting the maximum
current to a safe value. In the receive mode
(stand-by) the 9 V transmitter regulator is in-
hibited which is cancelled when energising the
transmitter. In the transmit mode the receiver a.f.
output amplifier is inhibited by the 9 V to the trans-

mitter.

TONE SIGNALLING CIRCUITS

SR783 is designed to receive a 5 tone sequential
signal. The coding of the number to be received
is made by connecting five leads to the tone coil.
The 5 consecutive tones enable 100000 combinations

to be coded.

Receipt of the correct selective calling signal causes
the SR783 to emit a Call pulse of approx. 70 ms du-

ration.

Two-tone Receiver TR786

The input of the TR786 connects to the receivers
a.f. line ahead of the squelch gate in order to
avoid time delay caused by the opening of the
squelch. During channel searching the tone re-
ceiver registers free channels, i.e. the carrier
is modulated with a correct Marking signal. In
order to achieve a short searching time the reé—
ponse time is short (approx. 65 ms). The tone
combination is selected by push-buttons on the
control unit. When coding a marking signal a

control lead is connected to V. and by means

B+
of tone gates the tone coils are set to the combina-

tions used.

When a correct Marking signal is accepted (after
approx. 65 ms) a Call pulse is emitted. If the re-
ceived signal strength is greater than R (where
R is between 2 pV and 4 pV) a sample pulse is
applied to CL702 where the signal strenght level

is registered.
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The TR786 tone combinations are:

A - 2000 Hz and 2200 Hz.
E - 1830 Hz and 2200 Hz.
I- 1670 Hz and 2200 Hz.

O - 1830 Hz and 2000 Hz.
U - 1670 Hz and 2000 Hz.
X - 1670 Hz and 1830 Hz.

Control Logic CL701

The CL701 contaihs the following functions to
be used in the call and channel searching pro-

cedures:

Tone generator control circuit.
Alerting signal circuit.
Squelch closing circuit.

Control channel decoder and inhibiting circuit.

Tone Generator Control Circuit

The circuit comprises three flip-flops all controll-
ed by a common timer and a flip-flop that ensures
the Respond tone to be transmitted after receipt

of a sequential tone signal.

Activation of one of the three flip-flops triggers
the timer, and after 750 ms the flip-flop is reset.
The trénsmitter and the tone generator TT784 is
energized during the activation of the timer. The
tone combination to be emitted by TT784 is con-
trolled by CLT701 via two control leads. The tone
signalling timer can, during service and tests,
be inhibited from a test box in order to measure

the tone signalling characteristics.

Alerting Signal Circuit

Receipt of a correct sequential tone signal first
causes the Acknowledge tone to be transmitted,
then a timer in CLT701 to be triggered. The timer
controls the Called lamp on the control unit and
the tone generator which emits an Alerting signal.
Removing the handmicrophone from its rest

causes automaticcally cessation of the Alerting

signals.

60.343-E2
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The Alerting tone persists for approx. 3. 5 seconds
and the called lamp for approx. 3 1/2 minutes.

The receipt of another selective call before the
visual time-out has expired will re-activate the
timer, and the Alerting tone will be repeated. If
the handmicrotelephone is removed from its rest
during the persistence of the Called lamp the e-

quipment transmits the Respond signal.

Squelch Closing Circuit

A timer on CLT701 is controlled by the receiver
squelch when the equipment selects a traffic
channel. In the receive mode the squelch, when

closing, will activate the timer which clears the

connection after approx. 6-7 seconds.

Control Channel Decoder and Inhibiting Circuit

A decoder supervises the control signals to FS702
and records whenever the equipment is set to

the control channel (channel 17). When the equip-
ment selects channel 17 CL701 submit an inhibit-
ing signal to tone receiver TR786 in order to en-
sure that intermodulation products, if any pre-
sent, may open the tone receiver and thus chan-
nel 17 cannot be recognized as a free channel

during channel searching.

A fail-safe circuit becomes operative and inhibits
the transmitter voltage regulator on CF705 when

the equipment is set to the control channel and

the transmitter is energized for a period exceed-
ing approx. 1.5 seconds. This circuit prevents

the control channel from being occupied in the

event of equipment failure. The circuit does not
interfere with the normal Acknowledge transmission.
The inhibiting of the transmitter, caused by the
fail-safe circuit, can only be cancelled by turn-

ing the equipment OFF and then again ON,

Frequency Control Subunit FC705

The FC705 controls the frequency synthesizer,
FST702, by the 9 complement of the devisor express-
ed in BCD code.

60.343-E2
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The FC705 contains three different circuits for

controlling the programable divider in FS702 as

follows:

de

A fixed coded circuit for the control channel

(channel 17).

A BCD counter with addition network which
adds two to the output signal from the BCD
counter. When the channel selection is ini-
tiated the counter is reset and thereafter
controlled by a clock pulse generator with
a period time of approx. 30 ms and each

channel is monitored in turn.

The FCT705 also contains a detector circuit

the input of which is connected to the out-

put of the IC703. For antenna signal inputs
greater than R (where R is between 2 pv

and 4uV) the clock generator pulse for con-
trolling of the BCD counter is delayed approx.
130 ms. ensuring sufficient time for the
TRT786 to detect the Marking signal. At the
completion of the channel search, i.e.

when channel 56 is selected, the FC705

emits informations to CL702.

A register where a channel number can be
stored. The register is controlled by a
Sample and hold circuit on the CL702. A
channel number will be stored in the re-
gister if the signal strength is greater than
level R and appropriately marked. If an
appropriately marked channel is selected
later and the signal strength of that chan-
nel is greater than the former the number
of that channel is stored in the register. At
the end of the search the number stored in
the register will be the channel having the
greatest signal strength, and the register
is switched to control the FS702.

The selection of the circuit to control the FS702

is by means of Bus Line drivers.

A test box connected to the multiconnector of the

equipment enables the three circuits to be disabl-

ed and the FS702 to manually be set to any channel.

60.343-E2
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Control Logic CL702

The CL702 contains functions for controlling the

automatic channel search as follows:

1.

Reset Circuit

The reset circuit is activated every time the
channel search is repeated. Besides resett-
ing circuits on CL702 the reset circuits emits
a reset pulse to the BCD counter on the FC705
and, via the CLT701, a reset pulse for the
TRT786.

Sample and Hold

If, during the channel search, the equipment
selects an appropriately marked channel and
the signal strength is higher than R, a sample
pulse is applied to the CL702. The detector

on the FC705 connects to the input of the
sample circuit. If the detector voltage is
higher than the capacitor voltage in the samp-
le circuit a charging commences. during
which a read pulse is applied to the regist-

er on FC705 and the number of the select-

ed channel is stored. If the detector voltage
is less than the voltage of the capacitor, the

sample pulse is not released.
Channel 1 Switch Delay

The reset circuit triggers a timer which in-
hibits the clock pulse generator on the
FCT705 for approx. 300 ms. in order to sta-
bilize the FS702 after a 1.4 MHz frequency

switch.
Channel search cease for signal strength > P

When the equipment selects a free channel
with a signal strenght greater than P a flip-
flop is toggled and the clock generator

on the FC705 is inhibited. Simultaneously

a trigger pulse to CL701 is emitted and

the Call tone or Respond tone is transmitted.
Channel Search Cease for Signal Strength < P.

If, at the end of a search, only free channels-
with signal strength levels between R and P
are available, the CLT702 switches the FCT05

to the channel number stored in the register.
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After a time delay of approx. 300 ms (to sta—
bilize the FS702) the channel is checked for
the presence of the Marking signal. If the
Marking signal is no longer present (chan-

nel occupied) the channel search is repeated.

If the Marking signal is still present a trigger
pulse is released to the CL701 and the Call

tone or the Respond tone is transmitted.
Inhibiting Circuit

In the stand-by mode and during the search
and select cycle the receiver audio output

and the transmitter is inhibited.

After transmission of a Call or Respond
tone a timer is activated and approx. 0.5 se-

cond later the channel is checked for the pre-

60.343-E2
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sence of the Marking signal. If the marking
signal is not present the inhibit from the
transmitter and the receiver audio output
is removed, and the communication can be

established over the traffic channel.

The channel search procedure is repeated
if the marking signal is still present after

0.5 second.
Searching Lamp

When the channel search is initiated the
Searching lamp on the control unit is lit.
The lamp extinguishes when the receiver
and transmitter inhibits are removed or

the handmicrotelephone restored to its rest.
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RADIO CHANNELS FOR THE PUBLIC RADIOPHONE SERVICE - SYSTEM 3
Chan. No. Mobile Transmit | Mobile Receive Chan. No. Mobile Transmit | Mobile Receive
i 159.900 MHz 164.400 MHz 31 159. 150 MHz 163. 650 MHz
2 159.875 " 164.375 " 32 159,125 v 163,625 "
3 159.850 " 164.350 " 33 159.100 " 163.600 "
4 159.825 " 164.325 " 34 159.075 " 163.575 "
5 159.800 " 164.300 " 35 159.050 " 163.550 "
6 159.775 " 164.275 " 36 159.025 " 163,525 "
7 159. 750; 164.250 " 37 159.000 " 163.500 "
8 159.725 " 164.225 " 38 158.975 " 163.475 "
9 159.700 " 164.200 " 39 158.950 " 163.450 "
10 159.675 " 164. 175 " 40 158.925 " 163.425 "
11 159.650 " 164.150 " 41 158.900 " 163.400 "
12 159.625 " 164.125 " 42 158.875 " 163.375 "
13 159.600 " 164.100 " 43 158.850 " 163.350 "
14 159.575 " 164.075 " 44 158.825 " 163.325 "
15 159.550 " 164.050 " 45 158.800 " 163.300 "
16 159.525 " 164.025 " 46 158.775 " 163,275 "
17 159.500 " 164.000 " 47 158.750 " 163.250 "
18 159.475 " 163,975 " 48 158.725 " 163.225 ™
19 159.450 " 163.950 " 49 158.700 " 163.200 "
20 159.425 " 163.925 " 50 158.675 " 163.175 "
21 159.400 " 163.900 " 51 158.650 " 163.150 "
22 159.375 " 163.875 " 52 158.625 " 163.125 "
23 159.350 " 163.850 " 53 158.600 " 163.100 "
24 159.325 " 163.825 " 54 158.575 " 163.075 "
25 159.300 " 163.800 " 55 158.550 " 163.050 "
26 159.275 163. 776 "
27 159.250 " 163.750 "
28 159.225 " 163.7256 "
29 159.200 " 163.700 "
30 159,175 " 163.675 "

60.343-E2
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CQM713 P3

ADJUSTMENT PROCEDURE

The following measuring instruments are required

for making adjustments to the CQM713 P3 radiote-

lephone:

Test box for CQM713 P3

AF millivoltmeter,

Multimeter
Distortionmeter
Electronic DC voltmeter
Deviation meter

DC Ampere meters

Power supply

RF Watt meter
FM signal generator (s)

Tone generator

Tone signalling generator

Storno U95B0518

Z in 2 MQ//50 pF

Accuracy better than
% in the range

50 Hz - 100 kHz.

20 kQ/V or better

Rin>2MQ/ 1V

1.0/5.0A

10.5 - 18V

Preset current limiter
0.1-5.0A

0-25W

146 - 174 MHz

Storno G13

Crystal controlled generator Storno G21

455 kHz/10.7 MHz
Frequency counter
RF Test probe

Storno 95. 0089

Signal splitter, 6 dB/160 MHz Storno 95.2003

Attenuator

Psophometric filter

Variable Reactance Load

40 dB/25W 500

w52C

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 1.0 A.

The station may now be turned on.

Check the 9 V RX at terminal 3 on the IF conver-

ter.

Requirement:

9V 0.2V

If necessary, adjust the RX voltage by means of

potentiometer R91 in CF705. This potentiometer

can be reached from the rear of the module chas-

sis BAT05.

60. 344-E2

Check the 5 V regulated supply.

Requirement: 5V £ 0.2V

ALIGNMENT OF 2nd IF AMPLIFIER

To protect the IF amplifier input stages, establish
a good chassis connection between a 455 kHz ge-

nerator and the station.

Apply a 455 kHz signal to the input of CF705.
The IF generator STORNO G21 is well suited.

Connect a DC voltmeter with RF probe, STORNO
95.089, to test point in CF705.

Adjust transformers T1 and T2 for maximum meter
reading, attenuating the generator output before
overloading the IF amplifier, causing limiting.
The readings should be kept below approx. 10 pA
if a multimeter is used, and below approx. 500 mV
if an EVM (electronic voltmeter) is used, and in
any case below the point where an increase in ge-
nerator output voltage result in a constant or de-

creasing meter reading.

COARSE ADJUSTMENT OF L2 IN CF705

Disconnect the generator and disable the squelch
by pushing the "Cancel Squelch' button on the

control box.

Connect an AC EVM to terminal 35 LINE OUT
(AF 17 dBm) on the terminal board.

Adjust coil L2 in CF705 for maximum meter read-
ing. If two maxima are obtainable, adjust for the

greater.

If no reading can be obtained, the potentiometer
R19 (AFRX) may be turned up. This potentiometer
can be reached from the rear of the module tray

BAT05, and turns up counterclockwise.

60. 344-E2



Stormo

ADJUSTMENT OF OSCILLATOR FREQUENCY

IN IC703

If a frequency counter is available, the frequency
may be read at test point , IC703. If the input
of the frequency counter is DC-coupled a capaci-
tor (approx. 1 nF) should be connected in series.
The frequency will be 10. 245 MHz. Refer to cir-

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

Connect a 455 kHz generator to the IF input of
CF705 and a 10.7 MHz generator to the input of
IC703. A modified G21 may be used, i.e. the two
oscillators, 455 kHz and 10. 7 MHz, both in opera-
tion at the same time by activating two buttons. The
10.7 MHz output is fixed, and the 455 kHz variable
by means of the attenuator. The accuracy 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 tone is produced in the speaker.

Adjust trimmer capacitor C12 in IC703 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.

NOTE: The discriminator has no zero adjustment.

ALIGNMENT OF 1st IF AMPLIFIER (10.7 MHz)

Apply a 10.7 MHz signal to the input of IC703.

Connect a DC meter with an RF probe (95.089)
to test point in CF705.

Adjust coils L1, L2, and L3 in IC703 for maximum
meter reading. The input level should be kept

low enough to prevent limiting.

Gain of IC703: > 20dB

60. 344-E2 D
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Alignment of the Frequency Synthesizer Reference

Oscillator.

Select channel 01.

Connect a frequency counter to the TX output
of the FS702.

Adjust C1 in FS702 for 17. 425000 MHz + 10 Hz.

Check all channels for correct synthesizer fre-
quency according to the frequency allocation

tables.

Alignment of Mixer Injection Signal to RC712.

Connect a DC voltmeter to test points @ and

() in rCT12.

Adjust L3 in RC712 for maximum meter reading.
Distance between the tuning slug and the top of

the coil form should be approx. 2 mm.

The voltage with the oscillator stopped (short
the crystal to chassis) will be approx. 0.25V.
Minimum increase, with the oscillator working,

will be approx. 30 mV.
Connect the voltmeter to test point @ in RC712.

Adjust L5 and L6, RC712, for maximum meter

reading.

The voltage at test point @ with the oscillator
stopped will be approx. 0.7 V.

Start the oscillator.

Requirement: Minimum increase must be > 0.25V

Typical: 0.6V

Adjustment of Crystal Oscillator Frequency, RC712.

Connect a frequency counter to test point in

RCT712. Adjust L1, RCT712, for correct frequency.
Requirement: 136.275000 MHz * 150 Hz.

If the frequency cannot be pulled to the correct
reading the strap in the oscillator circuit must

be altered. Refer to RC712 diagram.
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The frequency should be adjusted at 25°C ambient

temperature.

Due to interaction between L1 and L3, the adjust-
ment of L3 should be checked, and any readjust-

ment requires the frequency to be readjusted.

Checking the FS702 Output Level.

Connect an RF probe 95. 089 and a multimeter to
terminal 5 in RC712.
Set the channel selector to channel 28.

£ = 16. 750 MHz.

synt
Stop the RC crystal oscillator and measure the
RF level (approx. 0.4 V).

Select the channel having the highest frequency,
and the lowest frequency and measure the RF

level.
Maximum deviation relative to centre channel.
2 dB ~v approx. * 0.1V,

If the level is low in one position, L6 in RF ampli-

fier I in FS702 is adjusted for best symmetry.

Alignment of Filters and RF Amplifier, RC712.

Connect a voltmeter to test point @ in RC712.
Stop the crystal oscillator in RC712 (short the

crystal to chassis).

Coarse tuning

Connect an RF generator to the input of BP-

filter I, and set the generator for 153 MHz.

Adjust L8,L9,L10,L11,L14,L15,L16, and L17

for maximum reading on the voltmeter.

Fine tuning
Remove the RF generator and start the crystal
oscillator.

Select channel 28.

Turn the tuning slug of L5 in RAT712 flush with

the outside of the coil can.

L8,L9,L10,L11,L14,L15,L16, and L17 is adjust-

ed for maximum meter reading in test point @ ‘

60. 344-E2
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Due to interaction the adjustments should be re-
peated until no further increase in meter read-

ing can be obtained.

As the crystal oscillator frequency is only 10%
below the desired frequency, care must be taken
not to resonate the filter circuits at the wrong

frequency.

The voltage at test point @ with the oscillator
stopped will be approx. 3 V.

Start the oscillator.

Requirement: Minimum increase at test point

@ , is 1.0 V.

Check the voltage at the highest frequency and
the lowest frequency.

If the voltage drops at higher or lower frequen-
cies, small corrections of the filter alignment

may be implemented.

FURTHER ALIGNMENT OF RC712,
RF AMPLIFIER RA712, and
FINE TUNING OF IC703.

Connect a DC EVM with an RF probe to test point
in CF705. A multimeter with 20 kQ/V 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.

Select channel 28.
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 CF705, or 10.7 MHz to the IC703 input.
(First connect CQMT700 chassis to generator earth. )

Tune the RF generator for zero beat.

If the beat tone is to be monitored in the loudspeak-
er, the squelch and RX inhibit must be cancelled.

The RF generator output should be kept low
enough to prevent limiting in CF703, i.e. a read-
ing of approx. 500 mV on a DC EVM with an RF
brobe at test point , CF705.
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The following coils are tuned for maximum meter

reading in this order:

L1 , RAT12
L2 , RAT12
L3 , RAT12
L4 , RATI2
L5, RAT12
L17, RCT712
L18, RCT712
L1, ICT703
L2 , ICT703
L3 , ICT703

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

can be obtained.

By adjusting L17, RCT712, the oscillator drive
signal to the RF mixer will have decreased. L16,
RCT712, must be fine tuned for maximum read-

ing on a DC voltmeter connected to test point
(5) . rcr12.

Now, when stopping the oscillator, the voltage
at test point @ should fall at least 0.5 V. L1,
L2, and L3 in IC703, are now fine tuned for max-
imum reading at test point , CF705. The cir-

cuits in IC703 should be aligned two or three times,

as they influence each other.

FINE TUNING OF L2 IN CF705

Keep the RF generator connected as described
and set its output attenuator for full limiting in
the CQMT713, approx. 1 mV EMF from the gene-

rator.

Modulate the generator with 1 kHz to a frequency

swing of * 3.5 kHz.

Connect an AF millivoltmeter to terminal 22 on
BAT705.

Adjust L2 in CF705 for maximum reading.

Adjust potentiometer R19 on CFT705 for 110 mV
+1/-0 dB.

Measure the AF voltage at terminal 35 on BAT05.
Requirement: 90 mV * 1.5 dB.

Connect a 4 Q load resistor across the loudspeaker

output terminals instead of the loudspeaker.

60. 344-E2
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Connect an audio voltmeter and a distortion meter
across the loudspeaker terminals. Set the volume
control for 3.16 V (~ 2.5 W) on the meter.

Check the distortion.

Requirement: k < 7%.

CHECKING RECEIVER SENSITIVITY

Modulate the RF generator with 1 kHz, and a fre-

quency deviation of * 1.5 kHz.
Set the generator output to 1 mV e.m.f,

Connect an AF millivoltmeter and a Psophometric

filter across the loudspeaker terminals, substi-

turing a 4Q (4W) resistor for the speaker.

Set the volume control for 1 V across the load.

Turn the modulation off and reduce the cali-
brated RF voltage until a reading of 10 mV

is obtained on the meter.

Requirement: <15'pV e.m.f.

This procedure should be repeated on all channels.

Reduce the RF voltage further until a reading of

0.1V is obtained on the meter.
Requirement: <2 pV e.m.f,

This procedure should be repeated on all channels.

ADJUSTMENT AND CHECKING THE SQUELCH

Adjust the squelch by means of potentiometer
R46 in CF705 to open the audio signal path for

0.5 PV e.m. f. antenna signal.

Increase the antenna signal and check that the
squelch opens the audio output at approx.:

pVe. m. f.

CHECKING OVERALL RECEIVER CURRENT CONSUMPTION

Measure the current drain at 13.6 V supply volt-

age.

Requirement: < 1.0 A (typical 750 mA).
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TRANSMITTER ADJUSTMENT

Set the supply voltage to 13.6 V, and the current
limiter to 5 A.
With the transmitter output loaded (antenna or

dummy load connected), key the transmitter and

check 9 V TX at terminal 19 on the terminal board.

NOTE: If 9 V RX was not present or was set too
low before keying the transmitter, the 9 V
TX series regulator will not start.

Requirement: 9 VTX =9V £ 0.2V,

If necessary, adjust the TX voltage by means of
potentiometer R98 on CF705. This potentiometer
can be reached from the rear of module tray
BAT05.

Alignment of Mixer Injection Signal to EX712

Connect a DC voltmeter to test point @ and
(2) in EX712.

Adjust L3 in EX712 for maximum meter reading.

Distance between the tuning slug and the top

of the coil form should be approx. 2 mm.

The voltage with the oscillator stopped (short
circuit the crystal to chassis) will be approx.
0.25 V. Minimum increase with the oscillator

working will be approx. 30 mV.
Connect the voltmeter to test point @ in EXT712.

Adjust L5 and L6, EXT712, for maximum meter

reading.

The voltage at test point @ with the oscillator
stopped will be approx. 0.7 V.

Start the oscillator.

Minimum increase at test point
(®) . Exr12=0.25V.

Requirement:

Adjustment of Crystal Oscillator Frequency,
EX712.

Connect a frequency counter to test point 2
Adjust L1, EX712, for correct frequency.

Requirement: 142.475 MHz + 150 Hz
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If the frequency cannot be pulled to the correct
reading the strap in the oscillator circuit must
be altered. Refer to EX712 diagram.

The frequency should be adjusted at 25°C ambient

temperature.

Due to interaction between L1 and L3, the adjust-
ment of L3 should be checked and any readjust-

ment requires the frequency to be readjusted.

Checking the FS702 Output Level

Connect an RF probe 95.089 and a multimeter
to terminal 5, EXT712.

Select channel 28 (f = 16. 750 MHz)
synt

Stop the RC crystal oscillator and measure the
RF level (approx. 0.4V),

Select the channel having the highest frequency,

and the lowest frequency, and measure the RF level.
Maximum deviation relative to centre channel:
2 dB v approx. * 0.1V,

If the level is low in one position, L7 in FS702

is adjusted for best symmetry.

Alignment of Filters and RF Amplifier, EX712.

Connect an RF probe 95. 089 and a multimeter
to test point in EX712 (output terminal).

Stop the crystal oscillator in EX712 (short

the crystal to chassis).

Coarse tuning

Connect an RF generator to the input of BP-
filter I, and set the generator for 159, 0 MHz.
Adjust L8,L9,L10,L11,L14,L15, and L16 for

maximum reading on the multimeter.

Fine tuning
Remove the RF generator and start the crystal

oscillator.
Select channel 28.
Adjust L8,L9,L10,L11,L15, and L16 for

maximum meter reading, approx. 5.6 V.
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Due to interaction the adjustments should be re-
peated until no further increase in meter read-

ing can be obtained.

As the crystal oscillator frequency is only 10%
below the desired frequency, care must be taken
not to resonate the filter circuits at the wrong

frequency.

Alignment of RF Amplifier RA711.

Connect a voltmeter to test point in RAT11.

Adjust L16 in EX712 for minimum meter reading.
Adjust L1, L2, L3, L4, and L5 in RAT11 for mini-

mum meter reading. approx. 4.0 V.

Remove the RF signal lead between RA711 and
PAT14.

Connect an RF Watt meter 0 -0.3 W to the RAT11

output.

Adjust L6, RA711 for maximum output.

Adjust L1, L2, L3, L4, L5, and L6 for maximum
output.

Repeat the adjustment until no further increase

in meter reading can be obtained.

Pout

The requirement should be fulfilled on all chan-

Requirement: > 80 mW.

nels. The total variation in output power should
be less than 1 dB within the bandwidth.

Alignment of RF Power Amplifier, PA714,

' Reestablish the connection between RAT11 and

PAT14.

‘Connect a wattmeter to the antenna output.
Select channel 28.

Set the supply voltage to 13.6 V.

Set all trimmer capacitors for half capacity.

Key the transmitter
Turn the ADC potentiometer, R11 in PAT14 up

until a current increase is obtained but do not

exceed 5.0 A.

NOTE: Insulated trimming tools should be used.
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a. Adjust C2, C6, C8, C9, C13, and C15 in that
order for maximum current drain until a de-
flection on the wattmeter is obtained. Then

adjust for maximum output power.

During the following procedure keep the ADC

potentiometer set to 20 W.
c. Connect a voltmeter to test point (/\D in
PAT14. Adjust C2 for minimum deflection.
Adjust C6, C8, C9, C13, and C15 for maximum
output power.

Repeat steps b-d.

Increase the supply voltage to 16 V and set the
ADC potentiometer to 22 W output power.

Remove shorting link designated "NOTE 1" and

adjust potentiometer R12 for 4 W output power.

Insert "NOTE 1" and adjust potentiometer R11
for 22 W output power.

CHECKING THE RF OUTPUT, CURRENT CONSUMP-
TION, AND THE FUNCTION OF THE ADC CIRCUIT.

The current drain and output are measured as

follows:

Supply voltage POUT Current drain
16.0V 22 W <4.3A
13.6V > 20.-W <4.8A
10.5V > 12w <4.8A

Correct values here also indicate that the ADC

circuit is operating satisfactorily.

Checking the Transmitter Stability

Transmitter instability appears as AM modula-
tion of the transmitted carrier by a modulating

frequency which may vary between 0.5 - 40 MHz.

The existence of parametric oscillations can be
determined by means of a detector followed by a
filter, which removes the carrier, and an indi-

cator, e.g. an oscilloscope, a millivoltmeter, or
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simply a multimeter with a diode detector. When
using the latter, an amplifier is required, e.g.
STORNO amplifier detector type TSF42A.

While varying the phase angle with W52C, check
that no deflection appears on the AM indicator at

any supply voltage between 10.5V and 16 V.

For further details please refer to STORNO Service
News No. 38 of May 1969.

Adjustment of Modulation and Frequency Deviation

Connect the deviationmeter to the transmitter out-

put via an attenuation network (25 W capacity).

Connect a distortionmeter to the output of the de-

viationmeter.
Set the power supply to 13.6 V.

Connect a tone generator to the modulation input

on the test box. Set the generator output to 1.1V
(110 mV + 20 dB).

Select channel number 1.

Find the audio generator frequency between 300 Hz
and 3000 Hz giving the greatest frequency devia-
tion as read on the deviation meter. At that audio
frequency adjust potentiometer R18 on CF705 for

+ 5 kHz deviation.

Storno

Set the frequency to 1 kHz.

Check the frequency deviation, * 3.5 kHz, on all

channels.
Requirement: V =110 mV % 3 dB.
mod

Check the distortion on the audio output of the

deviation meter.

Requirement: K =< 10% (without deemphasis).

CHECKING THE SEQUENTIAL TONE RECEIVER

Test Set Up
Connect an RF generator to the CQM713 P3 through

Attenuators as shown.

Connect the tone signalling generator G13 to modu-

late the RF generator.
Adjust the RF generator output to 10 mV.

Set the G13 amplifier, Al, to FLAT RESPONSE and
the output to HIGH and the Tone Burst Generator
to HOLD TONE 1. Adjust the attenuator of Al for

* 3.0 kHz frequency deviation.

Set the Tone Burst Generator to 70 ms bursts and

15 ms interval.
Set the Tone Generator to the tone code of SR783.

Switch the equipment to standby on the control

. channel.
Reduce the audio generator output to 110 mV.
10 mV
TS=G13
T
GENE- RF | 95.089
RATOR | SIGNAL 6dB OR
= | GENERA- ATT. RF mV
~ :AMPLIFIER TOR METER
TONE SIGNALLING
TEST GENERATOR LOAD 50Q
CONTROL CaM 713 40dB
BOX P3 ATT.
25W

Fig. 1. Sequential Tone Receiver Test
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Key the tone generator and check the following

functions:

1. The Acknowledge tone is emitted.
Measure the voltage, in stand-by, on the
inhibit terminals of TT784, terminal 5 and
11,

The voltage should be approx. 11 V.
During transmission of Acknowledge tone
the voltages change for approx. 750 ms as
follows:

terminal 5 = approx. 1.5V
terminal 11 = approx. 7.0V

The Alerting tone is activated.
The Alerting tone shall fullfil the following
requirements:
Duration 2 - 5 seconds (typical 3.4 s).
Voltage: > 3.4V (typical 6 V )
measfred at the L%ur()ispezker outp%.tp
terminals.

The Called Lamp is turned on.
Check the Called Lamp is ON for 2 - 5 mi-

nutes (typical 3.5 min. ).
CHECKING THE TONE RECEIVER SENSITIVITY
Check the tone receiver for proper functioning

with the tone signalling generator output reduc

6. dB, the procedure as described above.

ed
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CHECKING THE MARKING SIGNAL DETECTOR,
TONE RECEIVER TR786

Test Set Up
See fig. 2.

Set the signal generator output to 10 mV.

Set the Al amplifier to "Flat Response" and the
output to "High'".

Set the tone generator to 2000 Hz.

Adjust the attenuator of amplifier Al for + 1.5 kHz

frequency deviation.

Select a traffic channel, f.ex. channel 16, by means

of the manual channel selector on the control box.
Set the MT switch on the control box to "In rest".

Check by changing tones A and D that the mark-
ing signal detector TR786, generates call pulse
and energize the transmitter for all of the follow-

ing tone combinations.

Combination Tone A, Hz Tone D, Hz
A 2000 2200
E 1830 2200
1 1670 2200
O 1830 2000
U 1670 2000
X 1670 1830

Select channel 17.

Check that none of the tone combinations above

causes the equipment to perform a call.

10 mV
18-613
T
ggjg_} RF 95.089
RATOR | SIGHAL o B oR
~ | GENERA- "ATT. RF mV
A {AMPLIFIER i METER
TONE SIGNALLING P
TEST GENERATOR
CONTROL CaM 713[. 40dB
BOX P3 ATT.
25W
Fig. 2. Marking Signal Detector Test
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Adjustment of the RF Level Detector.

Set the RF generator to the frequency of channel
28 and adjust the -output for 8 mV e.m.f. corre-
sponding to 40 pV input at the antenna connector.
On the control box set the MT switch to Removed,
and check that the automatic channel search is

initiated.

Set the tone generator to correct combination as

selected (A, E, I, O, U, X) on the control box.

Watch the channel searching on the channel display

on the control box.

Adjust potentiometer R12 on FCT705, P-level, so
that the transmitter is energized during the chan-

nel search.

Adjust the generator output to 500 uV e.m.f. cor-

responding to 2.5 puV input at the antenna connector.

Adjust potentiometer R30 on FC705, R-level, so
that the equipment, after having searched all
channels, switches to channel 28 and energizes

the transmitter.

The R-level is to be checked on channel 1 and

channel 55.

Requirement: nom. R-level + 2 dB / -0 dB.

Checking the Tone Transmitter TT784

Connect a deviation meter through an attenuator

to the antenna connector.

Select channel 1.

Stormo

Activate the tone transmitter, TT784, by means

of the Tone Key switch on the control unit.
The frequency deviation should be +3 kHz * 300Hz

By changing the value of resistor R15 in T'T784
the frequency deviation may be adjusted to be

within tolerance.

The resistor should be the closest lower standard
value (E12 series) to the resistance giving a fre-

quency deviation of + 3 kHz.

Checking the Call, Respond, and Clear Functions

Test Set-Up
See fig. 3.

Call Tone

Set the signal generator to channel 28.

Modulate the signal generator with a marking
signal as described under Checking of the

Marking Signal Detector.

Set the control box to automatic channel search.
Depress "Hold Tone Key".

Set the "MT" switch to "Remove".

The equipment shall select channel 28 and trans-

mit the call tone.

Read the Call Tone frequency on the counter;
the frequency may be adjusted with the trimming
slug of L1 on TTT784.

Requirement: f=2400Hz = 1 Hz.

1S- 613
TONE | RF
F?ETNOE';: /B SIGNAL 6dB DEVIATION
|
GENE- ATT. METER
f'\_/ |
N |AMPUFIER| | Do
TONE SIGNALLING
TEST GENERATOR
CONTROL| _|caQM 713 4048 | | counter| | DISTORTION
BOX P3 ATT METER
95 W Ry IMa

Fig. 3. Call, Respond, and Clear Function Test
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Check the frequency deviation as read on the de- Clear Tone

viation meter.

Call tone test as described.
Requirement: A f=2 3 kHz * 300 Hz. Perform the Call ton

. i t the modulating signal to the RF signal
Measure the distortion at the output of the devia- s e g sig g

tion meter generator.

Release "Hold Tone Key'" for more than 1 second
Requiremeént: THD < 10% Y

d ;
typical < 3% and then depress
Set the MT switch to "In rest".

Check the frequency deviation.

Respond Tone
Requirement: A f=%* 4,7 kHz * 300 Hz.

Set the signal generator to channel 17.

Modulate the signal generator with a signal as

described under Checking of the Sequential Checking the Channel Searching Circuit

Tone Receiver.

Test Set—uE

Set the MT switch to "In rest". See fig. 4.

Release a sequentioal tone call to the station. Checking The Channel Selection

Perform measurements as described for the
Call Tone. Set the frequencies of the two signal generators

Requirements: to two individual traffic channels.

Set the signal generator outputs to 2 mV e.m.f.
Frequency, f = 2600 Hz + 1 Hz corresponding to 10 uV input at the antenna con-
Frequency deviation, Af =+ 3 kHz * 300Hz. nector.
Distortion, THD < 10%, typical < 3%.

Set the equipment for automatic channel control
The frequency may be adjusted with the

on the control box.
trimming slug of L2 in TT 784

Repeat the measurements with the exception that

" the Called Lamp shall be extinguished before the
MT switch is set to "Removed". The emitted tone
shall be the Call tone (2400 Hz).

RF
SIGNAL
TS -G13 GENE- | ]
| RATOR
TONE |
F&ET%%‘ | /b L 6dB 40 dB CQM 713|___|CONTROL
. ATT, ATT. P3 BOX
~~ |AMPLIFIER
RF
SIGNAL
GENE-
RATOR
Fig. 4. Channel Searching Circuit Test
60. 344-E2 60. 344-E2
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Alternately, increase the RF signal generator out-
puts 4 dB.

Check that the equipment selects the channel hav-

ing the greater signal.

Checking the Network Connection

Test Set—UE
See fig. 2

Set the RF signal generator to channel 28.
Set the RF signal generator output to 2 mV e.m.f.

Modulate the RF signal generator as described

under Checking the Marking Signal Detector.

The equipment shall search all channels, revert
to channel 28, emit the Call tone, and repeat the

channel search starting at channel 1.

gistered) shall cause the equipment to revert to
channel 28 without the transmitter being ener-
gized and then the channel search shall be re-

peated starting at channel 1.

60. 344-E2
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Removing the marking signal while the Call tone
emission is in progress the equipment shall stop
the channel search, the Searching Lamp shall
extinguish and the receiver and the transmitter

inhibit shall be removed.

Decreasing the RF signal until the squelch closes
and then again increased, or energizing the trans-
mitter for less than 5 seconds shall not cause the

receiver to be inhibited.

Closing the squelch for more than 10 seconds
shall cause the receiver and transmitter to be in-
hibited, and setting the MT switch to "In rest",
the equipment shall select channel 17 without e—

mitting the Clear tone.

Checking the Control Channel Time-out

Select channel 17 and key the transmitter.
Activate the "Cancel TX Block" switch.

The transmitter shall be energized for 1 - 2 se-
conds and the equipment shall then revert to the

receive mode.

60. 344-E2
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GENERAL SPECIFICATIONS

Unless otherwise stated, specifications are based on the measuring methods prescribed
in EIA publications RS152A and RS204. Storno reserves the right to change the listed spe-

cifications without notice, Figures given in brackets are guaranteed values.

Frequency Range
68 - 88 MHz

Min., Channel Separation
CQMT733: 20 kHz or 25 kHz
CQM734: 12,5 kHz

Max. Frequenecy Deviation
CQM733: * 4 kHz or * 5 kHz
CQMT734: + 2,5 kHz

Frequency Stability

Meets government specifications

Max. VHI" Bandwidth
L Milz

Numiber of Channels
Max. 6

Antenna Impedance
50 Q

Temperature Range

Operating rangse: —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

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

TRANSMITTER SPECIFICATIONS

RF Power Output
10 W or 6 W (adjustable)

Type of Modulation
Phase

AF Response
6 dB/octave preemphasis
CQM733: 300 - 3000 Hz
+0/—1.5 dB (+0,.5/—3 dB)
CQMT734: 300 - 2500 Hz
+0/—1.5 dB (+0.5/—3 dB)

Modulation Distortion (measured with

deemphasis)
3% (5%)

Moduletion Sensitivity
220 mV e.m.f. (6002)* 2 dB

60,207-E1

AF Input Impedance
560 @

Adjacent Channel Selectivity

Attenuated to meet government specifications

FM Hum and Noise (measured without
deemphasis)

CQMT733: —50 dB (—40 dB)
CQMT734: —45 dB (—38 dB)

Spurious Radiation

Less.than' 0,2 uW

Harmonic Radiation
Less than 0.2 uW (2 uW)

60.207-E1
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RECEIVER SPECIFICATIONS

Sensitivity emf, for 12 dB SINAD
0.6 uV (0.9 uVv)

Squelch

Electronic, adjustable

Adjacent Channel Selectivity, EIA
CQM733: 90 dB (80 dB)
CQMT734: 80 dB (75 dB)

Adjacent Channel Selectivity, FTZ, MPT

CQMT33: 75 dB (70 dB)
CQM734: 85 dB (75 dB)

Intermodulation Attenuation, ETA
CQM733: 80 dB (75 dB)
CQM734: 78 dB (7% dB)

Intermodulation Attenuation,FTZ, MPT
CQMT733: 75 dB (70 dB)
CQM734: 78 dB (75 dB)

Blocking, MPT
190 mV (100 mV)

Spurious Radiation

Less than 0.5 nW (2 n W)

Spurious Response Attenuation

90 dB (80 dB)

AF Output Power

2 W (load 59)

AF Response

Storno

CQMT733: —6 dB/octave from 300-3000 Hz
+0/—1.5 dB (+0.5 /—3 dB)
CQM734: —6 dB/octave from 300-2500 Hz

+0/—2 dB (+0.5/ -3 dB)

ATF Distortion
CQMT733: 3% (7%)
CQMT734: 4% (7%)

Hum and Noise, squelched
80 dB (60 dB)

Hum and Noise, unsquelched
CQM733: 50 dB (45 dB)
CQM734: 45 dB (40 dB)

POWER SUPPLY SPECIFICATIONS

Current Consumption at 13.6 V
Stand by: 160 mA (190 mA)
Transmit: 2.7 A (3.1 A)

Receive, AF output 2 W: 470 mA (540 mA)

60.207-E1
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CQM730 GENERAL DESCRIPTION

Introduction
The Stornophone CQM730 radiotelephone is a

mobile transmitter/receiver for simplex
operated FM radio communication on the

68 to 88 MHz frequency band.

The CQM730 comes in a choice of channel
spacings:
CQMT733 for 20 or 25 kHz channel spacing
CQMT734 for 12,5 kHz channel spacing.

For both versions there is a choice of 6, 10

or 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 loud-
speaker, which is operated by controls on the
front panel of the radio cabinet., Extended lo-
cal 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 se-
parate loudspeaker must also be installed with

the latter model.

Each radio set can be equipped for either sin-
gle or multichannel service, Multichannel sets
will have a channel selector arranged as a row
of push buttons on the control panel, accom-
modating 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 four 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 chas-

sis halves open out like a book,

60.160-E2

The upper circuit panel, designated RF731,
contains 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 BA701,
contains those units common to all the fre-
quency bands within the CQM730 programme:

audio amplifier

intermediate frequency amplifier

squelch circuit

voltage regulators

tone equipment, where included

The solid-state circuitry is built up as func-

tional module units for ease in servicing.

A type plate located on the radio cabinet
states the type designation of the radiotele-
phone, showing the service for which it is in-
tended.

Reading the type plate:

Channel Separation

3 25 klz or 20 kliz
4+ 12,5 kilz

Type of Front Plate employed

CL [ CP701 (1 channel)
€2 CP702 (Max. 6 channels)
>3 CP703 (Dummy)

Type of Crystal Shift Unit employed
v | xt | None (1 channel)

2o XS701 (Max. 6 channels)
CQM 73X spec. XX XX

Control Equipment
The locally controlled CQM730 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,

= 60.160-E2
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The CQM730 for extended local control will
have a blank front panel with neither controls
nor loudspeaker and is designated CP703. One
of the following types of control units, intend-
ed for dashboard-mounting, must also be in-
stalled for extended local 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
(multichannel operation), the radiotelephone
must be fitted with one of the following crystal
switching units:

XS 701 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:

Storno [T TITTIIm
2 & D m| /|| @
CP702 FRONT PANEL
1 2 Push button for channel selection.

Tone button and lamp indicating when

; J' | the channel is engaged (in equipment

with built-in tone transmitters).

Transmit button and transmit indicator
lamp (in radiotelephones without built-

in tone transmitters).
i.—:. Button for switching the loudspeaker on
DJ _.jl and off, provided with a lamp indicat-

60. 160-E2
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ing when a tone call is received.(This
button is only used in conjunction with

tone equipment).

[==| Squelch button for overriding the

squelch function.

® | On/off switch and indicator lamp.

[IIITITIID Volume control.

NOTE: For radiotelephones with built-
in tone transmitters an exter-
nal keying device (e. g. a steer-
ing column switch or micro-
phone button) must be emplcy-
ed as the transmitter key,
since the regular button on the
front panel is used for keying

tone transmitter,

Accessories

Accessories available for the CQM730 series
radiotelephone are listed in this section. Sbme
of them, such as installation materials, anten-
na and microphone, are neccessary in order

to install and to operate the equipment.

Microphones

MCT701 Fixed microphone with built-in am-
plifier.

MC702 Fist microphone with built-in ampli-
fier, . 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 abcve are supplied with cables ter-

minated in solderless crimp pins for insertion

in a special multiconnector providing connec-

tions between accessories and the radio cabi-

net,

MK704 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.

60.160-E2
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Antenna Loudspeakers
AN39-5 1/4 wavelength whip antenna for the When using the extended local control it is
68 to 88 MHz frequency band. 50 Q necessary to install an external loudspeaker,.

impedance matches Stornophone The following types are available:

CQM730. Base design permits LS701 Loudspeaker enclosed in a plastic
mounting from the outside without housing, complete with cable termi-
damaging the car upholstery. nated in solderless crimp pins to be

inserted in the accessories connector,

InSta"atlon K|tS LS702 Weatherproof version of loudspeaker,
The installation of a CQMT730 radio set will
require some or all of the following installation External Switches Relays etc
14 4 -
kits:

. . . SU701 Transmitter keying device for mount-
MN701 Mounting frame for radio cabinet

ing on steering column,

CC701 Cable kit ¢ontaining battery cable and SU702 Transmitter keying device for dash-
antenna cable necessary for installing board mounting.
the radiotelephone. SU703 Auto relay for equipment with built-

MKT701 Mounting kit containing connectors in tone receivers, connects to ex-

for conrecting battery, antenna and ternal alarm devices such as auto

accessories to the radio cabinet plus horn, etc.

fuse box and fuses for intallation in

series with the battery cables. Power Supplies
For extended local control the distance be- PS701 Power supply for 24 V car battery,
tween control unit and radio set may be in- any battery polarity.

creased by inserting: PS702 Power supply for 24 V car battery,

negative pole to chassis.
CC703 Extension kit with connectors.

CIRCUIT DESCRIPTION

Functional Diagram

| CP701/CP702 OR CB 701/ CB 702

!

POLARITY PROTECTION DIODE a ON/OFF
+BATT. © Pt %_»_\
. . TON/OFF INDICATOR LAMP
-BATI. © E‘F [
I [ TRANSMT INDICATOR LavP
a k§
e |  Mc7001
e e I
r = |
s | TX VOLTAGE !
TRANSMITTER ST/ 117
REGULATOR ' frrm0 I
L

b
[TONE BUTTON |
s

|
S|
[ e [
% = — TRANSMIT
: i BUTTON
Or=———————qAS 700 XS 700 1
|

CHANNEL SELECTOR

t oo

[ 6
r
i
5 RX VOLTAGE |
RECEIVER e 1 sr/mR700 —%—@1
L _I_J | CALL LAMP

AF _T—_i_
LS ON/OFF BUTTON

| ENGAGED

4, . SQUELCH BUTTON

J
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1
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General

The nominal 12 V supply from the battery is
applied to the connector designated "BATT",
A relay in series with a diode across the bat-
tery input protects the radiotelephone against

incorrect supply polarity.

The filtered battery voltage is applied to two
separate 9 V regulators which supply the trans-
mitter and receiver sections, to the receiver
audio output amplifier and to the tone equip-

ment, if fitted.

The incoming signal passes through the antenna
switching unit to the input of the receiver, The
antenna switching is controlled by the stabiliz-
ed supplies from the transmitter and receiver

voltage regulators.

In the single channel edition of CQM730 a crys-
tal controlled oscillator is incorporated in the
transmitter section. Similarly, a single oscil-

lator is provided in the receiver section.

Channel switching unit XS700 is fitted in the
multichannel edition of CQMT700 and is control-

led 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
connected to the tone receiver TR700 used in
selective tone calling systems. The tone re-
ceiver enables the AF output circuits of the

receiver to be switched on and off.

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

When a tone call,correct for the tone receiver
setting, 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

60.160-E2 -4 -
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the radio channel is occupied. These lamps
are not used in radiotelephones not fitted with

tone receivers.

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

During transmission of tone calls, the micro-
phone will be switched off automatically so
that the transmitter is modulated by the tone

signal from TT700 only.

The transmitter is keyed by depressing the
transmit button. This will block the receiver
voltage regulator and cancel the blocking of
the transmitter voltage regulator, Whern the
transmitter voltage regulator operates, supnly

voltage is applied to the exciter,

The '"transmitter on' condition is indicated by

the transmit indicator lamp.

In the radiotelephone fitted with a tone receiv-
er, the transmitter cannot be operated until
the loudspeaker has been switched on manually

by means of the loudspeaker ON/OFF button.

RECEIVER

The CQMT730 receiver is a double conversion
superheterodyne using intermediate frequen-
cies of 10.7 MHz and 455 kHz. The high RF
sensitivity characteristic of the receiver is
provided by a five element helix filter having

a low insertion loss.

Adjacent channel selectivity is obtained by
using two bandpass filters: a 10,7 MHz crys-
tal filter and a 455 kHz ceramic filter.

A maximum of 6 crystal controlled oscillators,
one for each channel, can be provided. The
oscillators are connected in parallel and chan-
nel selection is performed by grounding the
negative supply lead of the appropriate oscil-

lator,

The receiver comprises the following subunits:

Antenna switching unit AST31
Preselector filter BPT31
60.160-E2-
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Receiver converter with lst mixer

and 1st local oscillator

RC731

Intermediate frequency converter
with 10.7 MHz crystal filter, 2nd

mixer, 2nd local oscillator and

455 kHz ceramic filter:

for 25 and 20 kHz channel spacing I1C703
IC704

for 12,5 kHz channel spacing

455 kHz intermediate frequency am-

plifier, squelch circuit, AF ampli-

fier and voltage regulator

Channel switching unit:

Maximum 6 channels

Maximum 4 channels, tem-

perature compensated

Signal Path

From the antenna swi

ing unit

CF703
(for other circuits of CF703 see page 7 ).

XS701

XS702.,

input sig-

nal is passed thr‘ough the preselector filter

and an impedance matching network directly

Storno

to the mixer stage. Because of the low inser-
tion loss in the filter, it has been possible to
obtain excellent receiver sensitivity without
an RF amplifier stage. This approach has re-
sulted in superior blocking, selectivity, and
intermodulation characteristics of the re-

ceiver,

The BPT731 filter consists of five tuned circuits
which can be adjusted over the band 68-88 MHz,
The coupling between the filter and the mixer
stage is provided by an impedance matching
network loaded to a low Q. This network trans-
forms the output impedance of the filter to

the impedance required by the field-effect

transistor (FET) of the mixer stage.

The local oscillator and the received signals are
applied to the gate of the FET., The mixer out-

put at 10.7 MHz is taken from the drain circuit.

L | [ P T
First Local Oscillator
The local oscillator signal is generated in an

oscillator operating on the fundamental frequen-

CQM730
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cy of the crystal, The oscillator operates with-

in the frequency range 9.55 MHz to 12.9 MHz,

depending on the crystal frequency used.

In the oscillator, the 3rd harmonic of the crys-

tal frequency is selected and applied to a buf-

fer stage and then to a doubler., The output fre-

quency is thus 6 times the fundamental frequen-

cy of the oscillator.

The doubler stage is followed by a filter con-

sisting of three capacitively coupled tuned cir-
cuits. The filter attenuates undesired frequen-
cies generated by the multiplier chain and pre-

vents these from reaching the mixer stage.

The injection signal is 10.7 MHz below the re-

ceived signal and is calculated as follows:
f -10.7
fx =-S5 Wi
6

where fx is the crystal frequency, MHz, and

fa os the received signal, MHz.

The receiver converter RC731 includes an os-

cillator intended for use in single-channel re-

ceivers. When more than one channel is requir-

ed the radiotelephone 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 maximum of 6 channels.

XS702 is a temperature compensating unit em-
ployed where radiotelephones are to work in
very low temperatures. The compensation is
provided by heating the crystals when the am-
bient temperature falls below -5°C approxi-

mately.

XST702 contains oscillators for a maximum of

4 channels.

Intermediate Frequency Circuits
From the mixer in RC731 the 10.7 MHz sig-

nal passes to the intermediate frequency con-
verter, type IC703 or IC704 depending on the
channel separation 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 amplifier stage. It is then applied to

60.160-E2 -6 -
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the transistor in the 2nd mixer stage and con-
verted to the second IF signal of 455 kHz.

The injection signal to the mixer stage is ge-
nerated by a crystal controlled oscillator
whose frequency is normally 455 kHz below
10.7 MHz. In instances where a harmonic of
the local oscillator coincides with the frequen-
cy of the received signal, a crystal oscillator
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

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:

70.5 - 72.9 MHz
80.8 - 83.2 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 interme-

diate frequency amplifier in 'CF703 .

The 455 kHz intermediate frequency amplifier
consists of two RC coupled stages followed

by a double tuned filter and a three stage in-
tegrated circuit amplifier. The last two stages

provide the required limiting of the signal.

The amplified and limited signal is then de-
modulated in a phase detector incorporated in

the integrated circuit.

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

plitude modulated 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 de-
emphasis 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 receiver.

60.160-E2
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The signal is then applied to an integrated ampli-
fier in which a transistor, operating as an elec-
tronic on/off switch, has been placed between
the two stages. This switch is controlled by the
squelch circuit. The amplifier has a nominal out-
put level ov =17 dB (110 mV).

The signal is passed to the loudspeaker ampli-

fier and to the tone receiver, if fitted.

The loudspeaker amplifier amplifies the AF in-
put signal of 110 mV to an output level of 4 W
into a 4 Q load.

The output is 2 W into a 4 Q load when tempera-
ture and voltage variations are taken into consi-

deration as the CEPT specifications do.

Manual gain adjustment, and thus the loudspeak-
er output level, is effected by the volume control
on the control panel of the radiotelephone. Elec-
trically, the volume control is connected between

the first and second AF amplifier stages.

The AF output stage consists of an integrated po-

wer module.

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

stabilization.

By applying a positive voltage to a "muting ter-
minal" on the pre-amplifier 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 CQMT700 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 resonant frequen-

cy of this circuit can be changed by a strapping
arrangement to suit the channel separation of

the receiver.
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The noise signal is passed through an amplitude
selective noise amplifier, rectified and applied
to a Schmitt trigger, which controls the electro-

nic 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 sig-
nal circuit which, in conjunction with a tone re-
ceiver, will operate the "engaged" lamp when

there is traffic on the channel.

The squelch sensitivity is adjusted by a potentio-

meter located at the input of the noise amplifier.

The Schmitt 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 6).

The transmitter is phase modulated. Its output
is 6 times the oscillator frequency. Phase modu-

lation is performed at the fundamental frequency.

The transmitter comprises the following subunits:
Exciter EXT731

RF power amplifier PA731

Antenna switching unit AST731

Modulation amplifier,

transmitter switch and

voltage regulator CF703

Channel switching unit:

Maximum 6 channels XS701

Maximum 4 channels,

temperature compensated XS702.

AF Circuits

The modulating signal from the microphone is
fed, through the tone generator if fitted, to the
modulation amplifier where it is differentiated,
amplified, limited, integrated, and filtered. The

modulation amplifier transforms the micro-
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phone output to a signal suitable for the phase
modulator and limits the signal amplitude so
that the maximum permissible frequency de-

viation is not exceeded.

The modulation amplifier is designed around an
integrated circuit containing two operational
amplifiers, Differentiation is performed by an
RC network at the input of the first amplifier.
A high degree of negative feedback ensures
constant gain of the amplifier which also oper-

tes 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 frequen-
cies and deviations the limiter will be inope-

rative.

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 inte-

grated circuit.

A potentiometer located at the output of the
modulation amplifier is used to adjust the max-

imum frequency deviation.

RF Circuits

The fundamental RF signal is generated in a
crystal controlled oscillator contained in the
exciter EX731,

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

As in the receiver, channel selection is per-
formed by grounding the negative return of

the appropriate oscillator,

The exciter provides the following:

a. phase modulation
b. frequency multiplication
c. drive power for the power amplifier PA731,

The RF signal from the oscillator is applied
to the 1st buffer amplifier, then to the phase
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modulator, followed by the 2nd buffer am-
plifier. The buffer amplifiers provide constant

input levels and correct impedance matching.

The phase modulator is made up of two mo-
dulators working in series in order to achieve

sufficient phase shift with minimum distortion.

The modulating signal is applied to the emit-
ters of both transistors whose operating points
and transconductances thus change instantane-

ously with the modulating signal.

From the 3rd buffer amplifier, the signal is
fed to a frequency tripler and then to a doub-
ler. The transmitter output frequency is

therefore 6 times the crystal frequency.

Both multipliers are designed as balanced
circuits to suppress harmonics of the oscil-

lator frequency.

The tripler suppresses the even harmonics

Double tuned bandpass filters are used with |
close-to-critical coupling between tuned cir-
cuits, These filters limit the bandwidth of the
exciter and attenuate undesired harmonics

generated in the frequency multiplication pro-

ecess,

The output signal from the doubler is fed to an
amplifier operating at the final frequency of
the transmitter, Tuned input and output band-
pass filters of the amplifier provide additio-
nal selectivity and thus also attenuation of un-
desired signals. The amplifier raises the sig-
nal to the level r'equifed by the RF power am-
plifier PA731. The nominal RF output power
of EX731 is 50 mW into a 50 2 load.

The bandwidth of the transmitter and thus the
maximum frequency spread of the channels is
determined by the selectivity of the exciter,
which is 1 MHz.

RF Power Amplifier

The power amplifier contains three transistor
amplifier stages. The coupling between the
stages consists of tuned matching networks

with low loaded Q values.
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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 and ambient

temperature.

In the 25 W version, a power booster and a tem-—
perature protection circuit are also included in

the PA stage.

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 pass-
ed 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 fre-
quencies to an acceptable low level, e.g. har-

monics of the transmitter frequency.

The antenna filter is not adjustable.

Power Supply and Switching Circuits
CQMT700 is powered directly from a 12 V car bat-

tery. The negative battery terminal connects di-

rectly to the cabinet of the radiotelephone.
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A relay in series with a diode connected across
the battery input terminals protects the radio-
telephone against damage caused by incorrect
supply polarity. Incorrect battery connection
will cause the diode not to conduct and thus the

relay refuses to operate.

The CQMT700 contains two identical voltage re-
gulator 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 out-
put against short circuit by limiting the maxi-

mum current to a safe value.

Each regulator has a blocking transistor con-

trolled by the transmit key button. With the

CQMT730 in the standby or receive condition, the
key button is in the "off" position, i.e. not de-
pressed. The receiver voltage regulator operat-
es normally and operation of the transmitter volt-
age regulator is blocked. When the key button

is pressed, operation and blocking of the two
voltage regulators are reversed. The supply
voltage for the PA731 power amplifier in the
transmitter is taken from the battery and app-

lied to the amplifier.
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ADJUSTMENT PROCEDURE FOR CQM730
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

BAT700.

Alignment of 2nd IF Amplifier
(455 kHz)

To protect the IF amplifier input stages, establish
a good earth connection between a 455 kHz genera-
tor and the CQMT700 chassis.

Apply a 455 kHz signal to the input of CF701. The
IF generator STORNO G21 is well suited.

Connect a DC voltmeter with RF probe, STORNO
95.089, to test point in CF701.

Adjust transformers T1 and T2 for maximum me-
ter reading, attenuating the generator output
before overloading the IF amplifier, causing li-
miting. The readings should be kept below app-
rox. 10 pA if an AVO-meter is used, and 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.
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Coarse Adjustment of L1in CF701

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 the control unit C33/C34. Connect an AC EVM

to terminal 35 LINE OUT (AF - 17 dBm) on the
terminal board. On the control units C33/C34

the reading may be taken from LINE OUT.

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 BA700, and turns up counter-clockwise.

Adjustment of Oscillator
Frequency in IC700

If a frequency is available, the frequency may
be read at test point , 1C700. If the input

of the frequency counter is DC-coupled, a ca-
pacitor (approx. 1 nF) should be connected in
series. The frequency will either be 10. 245 or
11.115 MHz. Refer to circuit description, "Inter-

mediate 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
operation at the same time by pressing both but-
tons. The 10.7 MHz output is fixed, and the 455 kHz
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variable by means of the attenuator. The
accuracy of the generator signal should be
checked to be 10.7 MHz * 20 Hz.

Adjust the output level of the 455 kHz gen-
erator 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 ob-
served on an oéci]loscope connected to the
LINE OUT (-17 dBm) 600 ohm 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.

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 CF701,

Adjust coils L1, L2 and L3 in IC700 for
maximum meter reading. The input level
should be kept low enough to prevent limit-
ing.

Gain of IC700: 2 20 dB

Coarse Adjustment of BP731

The trimming slugs, L1, L2, L3, L4, and
L5 of the filter BP731 are to be set to the
approximate positions according to the
graph. The graph and the picture indicate
the mechanical position of the slugs as a

function of the receiver antenna frequency.

o L mm

— MHz
50 75 100
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Alignment of Multiplier Chain in RC731

When crystals have been inserted in RC731
and/or XS701/XS702, select the middle

frequency channel,

Connect a DC voltmeter to test point @
in RC731,

Tune L6 and L7 in the RC to minimum,

approx. 8.4 V.

Requirement: 8.6 V

To tune for maximum drive to the lst mix-
er, connect a DC voltmeter with an RF
probe to test point @ in RC731.

L5, RC731, is adjusted for maximum me-
ter reading.

1.4, RCT731, is adjusted for minimum me-

ter reading.

1.3, RC731, is adjusted for maximum me-

ter reading.

L1, RC731, is adjusted for minimum me-

ter reading.

Since only very small variations occur at
test point @ , especially in the final
circuits, the drive to the 1lst mixer should
be checked:

Connect a DC voltmeter to test point @
in RC731.

Touch up the tuning of coils 1.5, 1.4, L3

and L1 for maximum meter reading.

Stop the oscillator (select a channel with

no crystals or take a crystal out),

The voltage at test point @ with the os-
cillator stopped will be between 1 to 4.5 V.

Start the oscillator,

Minimum increase at test
point (2) , RC731 = 0.5 V.

Requirement:

Adjustment of Temperature
Regulating Circuit in XS702

The temperature regulating circuit of XS702

has been adjusted before leaving the factory.
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However, if necessary, it may be readjusted as
followa:

Turn potentiometer R30 in X8702 fully counter=-
elockwise,

Remove jumper connecting the NTC resistor.
Set the supply voltage for the CQM700 to 13.6 V.,

Check the current consumption of XS702 by in-
serting an ammeter in the orange/blue wire to
X81702,

Adjust the eurrent to 0,456 A by means of R38
(this adjustment should not exceed 30 seconds).

Inpert jumper connecting the NTC resistor again
and reconnect the orange/blue wire,

Further Alignment of RC731,
Fine Tuning of BP731, and
Fine Tuning of IC700

Connect a DC EVM with an RF probe to test point

[1] 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 generator to the reeeiver frequeney.
Pine tuning of the generator frequency may be
done by loosely coiipling a 4565 kHz signal to the
IF input of CF703. (First connect CQM700 chas=
sis to generator earth.) Tune the RF generator
for zero beat with the LS in/etit depressed if
tone equipment is instalied.

The RF generator output should be kept low e=
nough to prevent limiting in CF701, i.e. a read=
ing of approx. 500 mV on & DC EVM with an RF
probe at test point [I] , CF703.

The following coils are tuned for maximum me=
ter reading in this order:

L1, RC731 L3, BPT731,
Lb, BP731, L2, BP731,
L4, BP731, Li, BP731.
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Due to interaction, especially between L1 in RC,
and Lb in BP, the procedure should be repeated
until no further increase in meter reading can be
obtained,

By adjusting L1, RC731, the oscillator drive sig~
nal to the first mixer will have decreased.

L3, RCT31, must be fine tuned for maximum read=
ing on a DC voltmeter connected to test point @ s
RCT31.

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 L1in CF703

Keep the RF generator connected as described
and set ite output attenuator for full limiting in
the CQM700, approx. 1 mV EMF from the gene-
rator.

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 me=
ter 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. !

CQMT733 (25 kHz channel spacing) 3.5 kHz,
CQMT733 (20 kHz channel spacing) 2.8 kHz,
CQMT734 (12,6 kHz channel spacing) 1.75 kHa,

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.
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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.
Connect an audio voltmeter to terminal 35.

Adjust the audio output level to 110 mV by means
of R19 in CF703. -

Measure the AF voltage at the telephone output,

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

Connect a 4 Q load resistor across the loudspeak-
er output terminals instead of the loudspeaker.
The load is incorporated in the control units
C33/C34.

Connect an audio voltmeter and a distortion meter
across the loudspeaker terminals or to LS on/out
on C33/C34. Set the volume control for 3.16 V on
the meter. ~ 2.5 W.

Check the distortion.

CQMT13a (-5): K < 7%.
CQMT714a (-5): K < 9%.

Requirement:

NOTE:

Before leaving the factory, the audio output amp-

lifier has been adjusted for:

- a power output of 4 W (by means of potentio-
meter R19 on CF703) for an audio input of
110 mV from LINE OUT (AF -17 dBm).

Adjustment of Oscillator
Frequency in RC731

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

RC731. The frequency should be:
f -10.7 MHz.
antenna

The oscillator frequency is adjusted with L25,
RCT731.

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

the trimmer capacitor of the appropriate oscil-

lator.

Requirement:

CQM733: Better than +1 x 1075
CEM734: Better than £0.5 x 10_6

The tolerances are valid only for a crystal tem-

perature of 25°C.

Checking Receiver Sensitivity

Modulate the RF generator with 1 kHz, and a
frequency deviation of 0.7 x max. A f. Set the

generator output to 1 mV EMF.

Connect the distortion meter across the loudspeak-
er terminals, substituting a 5 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 gene-

rator.

for 12 dB SINAD
0.8 uV EMF

Requirement:

If more than one channel is provided, the pro-

cedure 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.
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Checking Overall Current Consumption

Check the current drain at 13.6 V supply volt-

age.

Requirement:

CQMT700 without tone equipment, in stand by,
single channel = 250 mA
(typically 180 mA)

CQMT700 without tone equipment, in stand by,
multichannel = 330 mA
(typically 250 mA)

TRANSMITTER ADJUSTMENT

Set the supply voltage to 13.6 V, and the current

limiter to 4 A.

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

transmitter keying function.

With the transmitter output loaded (antenna or
dummy load connected), key the transmitter and

check 9 V TX at terminal 19 on the terminal board.

NOTE: If 9 V RX was not present or was set too
low before keying the transmitter, the 9 V TX

series regulator will not start.
Requirement: 9 VTX =9V + 0.1V.

If necessary, adjust the TX voltage by means of
potentiometer R72 on CF701. This potentiometer
can be reached from the rear of module tray
BAT01.

Alignment of Exciter EX731

Remove the RF signal lead between EX731 and
PAT31.

Connect a 47 Q resistor across the output of EX731
(this load may also be soldered across the input
of an RF probe, STORNO 95. 059, and the probe
connected across the output of EX731 for the du-

ration of the alignment of the exciter).

When crystals have been inserted in EX731 and/
or XS701/XS702, select the middle frequency

channel and key the transmitter.

Connect a DC voltmeter to test point @ in EX731.
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Adjust L5 for maximum meter reading, approx.
1.8 V.

Adjust L6 for minimum meter reading.
Move the voltmeter to test point @ in EX731.

Adjust L7 and L6 for maximum meter reading,

approx. 2 V.

Adjust L8 for minimum.

Move the meter to test point @ , EX731.
Adjust L9 and L8 for maximum, approx. 0.3 V.

Connect a DC voltmeter with an RF probe,
STORNO 95.059 (95. 089 may also be used),
across the RF output terminals of EX731.

Adjust L10 and L11 for maximum output.

Connect a DC voltmeter to test point @ , EX731,

and adjust L5 for maximum meter reading.

Move the DC voltmeter to test point @ , and

adjust L6 and L7 for maximum reading.

Adjust L8, L9, L10, and L11 for maximum RF
output from EX731.

Requirement: P > 50 mW.
out =

(Measured with a DC voltmeter and RF probe
95.059, the voltage should read more than 3.5 V).

Alignment of RF Power Amplifier (PA731)

Reestablish the connection between EX731 and
PAT31.

Connect a Wattmeter to the antenna output.
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PAT731 should be aligned at a supply voltage of
13 V.

Turn the ADC potentiometer, R10, PA731, half-

way up (clockwise).

Set trimmer capacitors C4, C10, C18, and C21

for minimum capacity.

NOTE: The PA731 should be aligned with its
shielding lid in place, and insulated trimming

tools should be used.
Install the lid and key the transmitter.
Adjust C4 for maximum power output.

Adjust C10 for maximum power output.
Adjust C18 for maximum power output.

Adjust C21 for maximum power output.

Repeat the adjustment of the trimmer capacitors

until maximum power output has been obtained.
Increase the supply voltage to 16 V.
Set the ADC potentiometer, R10, for

P

— 13 W.

Decrease the supply voltage to 13 V.

Readjust trimmer capacitors C4, C10, C18, and

C21 for maximum power output.
Increase the supply voltage to 16 V.

P

Requirement:
ou

t=13WiO.25W.

If necessary, readjust R10 at 16 V, and repeat
the adjustment of the trimmer capacitors at a
supply voltage of 13 V, until the above require-

ment is fulfilled.

Adjustment of Transmitter Frequency

The counter is connected to the transmitter output
via a suitable (100 W capacity) attenuator. The
antenna frequency is adjusted with C2 in EX731
and/or the trimmer capacitors in XS701/XS702.
The frequency must be adjusted on all channels

and at crystal temperatures of 25°C.

Requirement:

CQM733:  Better than + 1x 100
CQM734:  Better than * 0.5 x 100
60. 172-E2
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Automatic Drive Control (ADC) Circuit

When the ADC circuit is operating properly, the
following figures must be obtainable on all chan-

nels:

Supply Voltage Current Drain Power Output

10.5V <2.9A(<3A4) >6W
13.6 V <3.0 A(<3.1A) >10W
16.0 V <2,.9A(<34A) |=sl13Wz*1WwW

These values for total current drain apply to sta-
tions without tone equipment. The values in brack-

ets apply to stations with XS701/XS702.

The relationship between supply voltage, power
output, and current consumption in the indivi-
dual stages of PA731 is dependent on the anten-
na frequency. The current in individual stages
may be read by substituting an Ammeter for the
shorting links, A, B, and C, in the collector
leads of transistors @1, Q2, and Q3 in PAT31.

Typical Values at 68 MHz

Supply Voltage Cu(gll'ent Cogs?umptloréén Power Output
10.5 V 100 mA|0.5 A L.1 A 8 W
13.6 V 80 mA|0.55 A | 1.4 A 12,5 W
16 v 80 mA |0.5 A 1.3 A 13 W

Typical Values in 80 MHz

Supply Voltage C%rirent Consumptloggm Power Output
10.5V 80 mA | 0.4 A 1,2 A 8 W
13.6 V 80 mA | 0.45 A 1.7A 12,5 W
16 v 80 mA | 0.4 A 1.6 A 13 W

Use of Control Unit C33/C34
When Adjusting Modulation

The control units C33/C34 may be used for sta-
tions with or without tone equipment and a volt-
age divider and a DC-blocking capacitor is in-

corporated.

Where a tone transmitter is installed, the modu-
lation signal must pass through the switching
transistor (the AF gate) in the tone transmitter.
The emitter resistor for this transistor is situat-
ed in the microphone amplifier, which is discon-
nected when adjusting the modulation. An alter-
nate DC path must therefore be provided for the

switching transistor in the tone transmitter to
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allow it to pass the modulation to the modulation
amplifier of the CQM700. The DC supply voltage
for the microphone amplifier in MC700 is also ob-
tained through the switching transistor. This

DC voltage should be isolated from the audio ge-

nerator output.

A resistor, R3, in fig. 2 has been installed to
provide the DC path for the switching transistor.
This resistor would, as far as AC is concerned,
seem to be in parallel with R112 in CF701. To
the audio generator the two would present an
impedance of 280 Q, which is only half the re-
quired value. Another resistor, consisting of

R1 and R2 in C33/C34, places 280 Q in series
with the input signal, bringing the input impe-
dance up to 560 Q. At the same time, a capaci-
tor in series with the signal effectively blocks
the DC voltage from CF703, which is normally
fed to the microphone amplifier in MC700 through

terminal 7 of the terminal board.

TERMINAL

CF700 | BoARD | 71700

TERMINAL
BOARD

TONE
SIGNAL

AF GATE

MC700 : I

MODULATION PATH FROM MC700 TO CF700, AND 9V
SUPPLY FROM CF700 TO MC700,

NOTE: WITHOUT TONE TRANSMITTER TB701 MUST BE INSTALLED

TERMINAL

CF700 |soaro | TT700
R2 i ds

TONE
SIGNAL

AF GATé

& R3 [ 560 ;
6| L !
C33/C34| |

VARIABLE
AUDIO GENERATOR

MODULATION THROUGH USE OF CONTROL UNIT C33/C34
(SEE ALSO NOTE IN FIG.1)
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The resistors combine as a voltage divider when
seen from the input to the control unit marked

"modulation, AF gen.". This voltage divider at-
tenuates the audio output by 6 dB in passing through
C33/C34 to the modulation amplifier on CF701.

The generator output must therefore be set 6 dB
above the required input to the amplifier modu-
lation. The adjustment procedure takes this into

account.

Adjustment of Modulation and
Frequency Deviation

NOTE: Where an ST7845 is installed, TB701 must

be substituted during the following procedure.

Connect the deviation meter to the transmitter
output via an attenuating network (10 W capaci-
ty).

Connect a distortion meter and an audio voltme-

ter to the audio output of the deviation meter.

Set the power supply voltage to the CQMT700 to
13.6 V.

Connect an audio generator to the modulation in-

put of control unit C33 or C34.
Set the generator for an audio output of 2.2 V.

This value is 20 dB above the nominal modulation
input level to ensure full limiting in the modu-
lation amplifier on CF703. The 6 dB loss in C33/
C34 is also taken into account, and the nominal

input level will be found to be
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