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TECHNICAL SPECIFICATIONS

Guaranteed performance specifications unless

otherwise noted.

Frequency Range
146 - 174 MHz

Channel Separation
CQM5112: 30/25 kHz
CQM5113: 20 kHz

CQM5114: 12.5 kHz

Maximum Frequency Deviation

CQM5112: +5 kHz
CQM5113: *4 kHz
CQM5114: £2.5 kHz

Modulation Frequency Range
CQM5112: 300 - 3000 Hz
CQM5113: 300 - 3000 Hz
CQM5114: 300 - 2550 Hz

Maximum RF Bandwidth
RX: 1.5 MHz
TX: 2.5 MHz

Sensitivitx

12 dB SINAD (EIA), le.m.f.
0.3 uV (0.23 uV)

60% Afmax; fmod: 1 kHz

20 dB SINAD (CEPT) e.m.f.
CQM5112: 0.75 uV (0.55 uV)

60.500-E2

CQM5110 S12

Typical values are given in brackets.

GENERAL

Antenna Impedance
50 ohm

Maximum Number of Channels
12

Supply Voltage
Minimum : 10.8 V

Nominal : 13.2 V
Maximum : 16.6 V

Negative potentiai to chassis

Temperature Range
-30°C to +60°C

Dimensions
B xD x H: 180 x 90 x 60 mm

Weight
1.8 Kg

RECEIVER

CQM5113: 0.75 uV (0.55 uV)
CQM5114: 1.0 uV (0.75 uV)

60% Afmax; fmod =1 kHz.

Measured with psophometric filter.

Storno
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Crystal Frequency Range
43 - 53 MHz

Receiver VCO Frequency Range
135 - 163 MHz

Frequency Stability

Conforms with governments regulations

Modulation Acceptance Bandwidth (EIA)

TECHNICAL SPECIFICATION

CQM5112: £7 kHz (7.5 kHz)

Adjacent Channel Selectivity
EIA
CQM5112:
FTZ
CQM5113:
CEPT
CQM5112:
CQM5114:

75 dB (87 dB)

70 dB (87 dB)

75 dB (87 dB)
65 dB (85 dB)

Spurious Rejection EIA
80 dB

Intermodulation Attennuation
EIA

CQM5112: 70 dB (72 dB)
CEPT
CQM5112:
CQM5113:
CQM5114:
FTZ
CQM5113:

70 dB (75 dB)
70 dB (75 dB)
70 dB (73 dB)

70 dB (72 dB)

Blocking
90 dB/uV (104 dB/uV)

Radiation
Conducted: max 0.8 nW
Radiated: max. 0.8 nW

AF Load Impedance (Loudspeaker)
4 ohm

60.500-E2

AF Power Output
3 W

AF Distortion
% (1.5%)

60% Af max., 1 kHz, 1T W, RF 1 mW
Modulation Response

CQM5112

300 - 3000 Hz

+1/-3 dB (+0.5/-2 dB)

relative to 1000 Hz, 6 dB/octave

CQM5113

400 - 2700 Hz

+1/-1.5 dB (+0.5/-1 dB)

300 - 400 Hz

2700 - 3000 Hz

+1.5/-3 dB (+0.5/3 dB)

relative to 1000 Hz, 6 dB/octave

CQM5114

300 - 2550 Hz

+1/-3 dB (+0.5/-2 dB)

Relative to 1000 Hz, -6 dB/octave

Hum and Noise (EIA)
80 dB (better than 85 dB)

Unsquelched: 55 dB (57 dB)

Squelched:
Recovery Time
250 ms (200 ms)

Attack Time (EIA)
150 ms (110 ms)

Squelch Closing Time (EIA)
150 ms (50 ms)

Current Consumption

350 mA (330 mA)

Receive; AF 2 W: 750 mA (730 mA)
(without tone equipment, 13.2 V supply)

Squelched:

Storno
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RF Power Output
CQM5110-6/10 W: 6/10 W
CQM5110 25 W: 25 W

RL =50 ohm

Crystal Frequency Range
47 - 56 MHz

Crystal Frequency Multiplication
x3

Transmitter VCO Frequency Range
146 - 174 MHz

Frequency Stability

Conforms with government regulations

Undersired Radiation

max. 0.2 uW

Sideband Noise Power (CEPT)
Better than 70 dB

AF Input Impedance
560 ohm

Modulation Sensitivity
90 mV *3 dB
(60% Af max, 1 kHz)

60.500-E2

TECHNICAL SPECIFICATION

TRANSMITTER

Storno

Modulation Response

CQM5112
300 - 3000 Hz

+1/-3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

CQM5113
400 - 2700Hz

+1/-1.5 dB (+0.5/-2 dB)

300 - 400 Hz
2700 - 3000 Hz

+1.5/-3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

CQM5114
300 - 2550 Hz

+1/3 dB (+0.5/-2 dB)
relative to 1000 Hz, 6 dB/octave

Modulation Distortion

fm = 1000 Hz: max. 3%

60% Af max.

fm = 300 Hz: max. 5%

5.5% Af max.

measured with 750 us de-emphasis

FM Hum and Noise (CEPT)

55 dB (57 dB)

(measured with 750 us de-emphasis

and psophometric filter) .

Current Consumption

CQM5110 -6/10 W: less than 3/3.5 A (2.5/3 A)

CQM5110 -25 W:

less than 5.9 A (5 A)

60.500-E2
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GENERAL DESCRIPTION

CQM5110 S12

The Stornophone 5000 is a mobile radiotele-

phone unit with self-contained controls and

loudspeaker.

A comparison of the various models is pre-

sented in the table below.

Although compact in size, it contains a trans-
mitter/receiver, optional 5-tone sequential
encoder/decoder or Channel Guard, and up

to 12 transmit and receive channels.

Standard accessories include:

Mounting frame

Power cable

Fist microphone with retainer or
Fixed - mount microphone
External loudspeaker

External switches

MN5001 Mounting frame for mobile installa-

tions allowing the radio to be fixed

in 36 positions. Includes a base plate

with locking screw.

MN703 Desk stand for fixed installations.

MN704a Mounting frame for mobile installations

and direct attachment to the vehicle.

MC5001 Fist microphone with retractable

spiral cable for mobile installation.

HS5001 Retainer for MC5001

60 501 E1

Type CQM5112 CQM5113 CQM5114
SPEC 6/10 | 25 6/10 | 25 6/10] 25
Frequency Range MHz 146 - 174 146 - 174 146 - 174
RF Power w 6/10 | 25 6/10] 25 6/10] 25
Channel Spacing kHz 30/25 20 12,5
Max. Number
of Channels 12 12 12
ACCESSORIES

HS5002 Retainer, with switches, for MC5001
MC704 Microphone with chockabsorbing
mounting bracket for mobile installa-

tion.

MC703 Desk microphone with PTT switch

for fixed installations.

MKS5001 Installation kit containing connectors,

power cable, fuses and fuseholders.

LS701 Loudspeaker enclosed in a plastic

housing, complete with cable.

SU701 Transmitter keying switch for moun-

ting on the steering coloumn.

SU702 Transmitter keying switch for moun-

ting on the dashboard.

60.501-E1
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PS702 Power supply regulator for 24 V car

battery installations.

GENERAL DESCRIPTION

PS5001 Power supply for 220 V AC mains.

MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on an
H-frame chassis with a shelf separating the re-
ceiver/transmitter (RF) printed circuit board
and the various option printed boards. Front
panel controls are an integral part of the

printed board assemblies.

The chassis is a die cast aluminium frame com-
prising the left and right sides, the back,

and a shelf located midway between the top
and bottom. The chassis front is open and

looks like an "H" viewed from the front.

Interconnection to the package exterior and

to internal options are made via the Frequen-
cy Synthesizer Board located on the option
side of the H-frame. A test connector is also
located on the synthesizer board and is acces-

sible from the rear of the radio.

The moulded plastic front is directly attached
to the chassis and has the speaker mounted
to it. A separate moulded speaker grill and

aluminum nameplate are attached to the front.

The top and bottom covers slides under the
edge of the front and are then secured by

screws at the rear.

The tone signalling encoder/decoder board
(TQ), the Frequency Synthesizer Board (FS),
and the Frequency Control (FC) mount in the
top section of the chassis. Their switches

and push buttons mount directly to the boards

and protrude through the front.

Thin casted shields with adjustment holes are
placed over the transmitter and receiver os-
cillators and parts of the transmitter in order

to reduce spurious radiation.

RECEIVER DESCRIPTION

The receiver circuitry is placed on the main

board and can be divided into:

Receiver front end

1st IF section with first and second oscillator

455 kHz 2nd IF portion with demodulator.

(refer to functional block diagram)

FONT-END

The receiver front-end consists of a dual-re-
sonator input filter, a transistor RF amplifier,
Qu01, a triple-resonator intermediate filter

and a FET mixer, Qu402. The drain of the FET

is terminated in the first IF resonant circuit

69.501-E1

which adapts the output impedance to the cry-
stal filter. The front-end, antenna relay, first

mixer and part of the transmitter PA inter-

connections are designed in micro-stripline tech-

niques on the mainboard.

1st IF

The first IF frequency is 10.7 MHz. The out-
put from the crystal filter is fed to a dual-
gate MOSFET amplifier, Q501, the output sig-

nal of which is fed to the second mixer, U501,

a single balanced, self-oscillating, active mixer.

Out of the second mixer comes the 455 kHz
IF signal. Two diodes, D501-502, limit the

output from the mixer,

60.501-E1
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IF AMPLIFIER
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FIG. 1. SECOND OSCILLATOR , IF MIXER , AND IF AMPLIFIER
455 kHz IF/DEMODULATOR final 455 kHz amplification and limiting is per-
formed by an integrated circuit , U502, which
The selectivity of the 455 kHz IF amplifier is also contains the guadrature FM detector and
formed by a ceramic filter fed from a 455 kHz the AF amplifier/output emitter follower for
amplifier/impedance transforming stage. The the audio line signal.

IF AMPL. - DETECTOR - AF PRE - AMPL. 2
) +

IF INPUT _gp 3/ {>> D ) VOL / SQ HI
455 kHz 5 po03=3
R523
33K
ubs02 oV
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AUDIO LEVEL ADJ.
275 mV
777
FIG. 2. IF AMPLIFIER , DETECTOR , AND AF PREAMPLIFIER
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SQUELCH AND AUDIO CIRCUITS

The audio line signal (Vol/Sqg - HI) is fed to

a selective amplifier stage, where noise (fre-
guencies around 8 kHz) is extracted from

the audio signal. Via the squelch potentiome-
ter R607, this signal reaches an expander
stage which improves the level discrimination
charateristics of the circuit. A passive volta-
(e doubler circuit (D603-D604) with high sour-
ce impedance performs the action of an average
value rectifier. A Schmitt Trigger gives the
necessary hysteresis and a well-defined out-
put from the following buffer stage, Q605.

In the squelched condition and during trans-
missions this output is +1.5 V and mutes the
audio power amplifier. The transmit indicater
is part of the muting function,

A push button switch, S601, cancels the
squelch function, when depressed, by groun-
ding the base of Q601.

AUDIO

In sets with Pilot tone option (CG), the audio
line signal is fed to the Pilot tone board for

filtering and back to the main board. In sets

GENERAL DESCRIPTION

without CG this path is bypassed and the
audio line signal is fed directly to the passive
deemphasis network R629-C608 followed by
the volume control. The volume control poten-
tiometer R630 is mounted directly on the RF
board and protrude through the front panel.
The audio output amplifier U601 is a monoli-
thic IC package capable of driving the loud-
speaker at the desired power level. The out-
put amplifier can be muted with a DC signal
from the audio mute gate, which combines
different logic signals to deside whether the
amplifier should be active or not. These in-
puts are:

Regulated TX Voltage

Squelch cancel

Squelch signal

In sets equipped with Pilot tone and/or 5-tone
sequential option, an RX mute function is
routed from the option board to make the ex-
tra mute conditions possible. The value of
C610 in the feed back loop is chosen as the
best compromise between battery ripple rejec-
tion and receiver squelch attack time.

The pilot lamp in the channel knob is sup-
plied from A+, but controlled by the regula-
ted 8.5 V via transistor Q968.

TRANSMITTER

The transmitter consists of a modulation pro-
cessor, an exciter, and a power amplifier,
all assembled on the main board along with

the recerver.

The exciter contains, an audio processor, all
frequency multiplier functions, and includes
those stages operating at low enough power
ievels to avoid heat sinks. The exciter output
is at the carrier frequency when applied to
the power amplifier. The power amplifier
boosts the signal to the proper level, and in-
ciudes a low pass filter for suppressing har-

raonics and a circuitry which permits adjust-

6 001-E1

ment of the operating power level. The PA
low pass filter connects to the antenna relay

via a stripline on the board.

MODULATION PROCESSOR

The signal from the microphone load R901 on
the FS board is applied to amplifier U101b.
The transmitter audio frequency response is
shaped by the feedback network R104-R103-
C104.

The modulation limiting is obtained in the feed-

60.501-E1
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back network formed by D101, D102, R105,
R106 and R107. The maximum permissible fre-
quency deviation is set by a DEV.MAX. po-
tentiometer on the RF board.

Amplifier UT01A is operated as an active low-
pass splatter filter feeding the modulating
input of the VCO on the Frequency Synthe-

sizer board.

EXCITER

The exciter takes the synthesized signal, fil-
ters it to reduce spurious signals and ampli-
fies it. Four amplifier stages (Q201-2-

3-4) and four filters (L204-5-8-9) are used

in a narrow band design which limits the max-
imum frequency spread of the transmitter.

The exciter has three test points (TP201-2-3)

for measurements and alignment.

POWER AMPLIFIER

The PA is constructed on the main board and
employs two broadband untuned amplifier sta-
ges-Q205, Q206. Two amplifier configurations
are available providing options of power le-
vels of 10 watts or 25 watts. A power con-
trol circuit is included to sense the output

RF level and keep it constant with variations
in temperature and supply voltage. This cir-
cuit also limits the peak power to less than
maximum, as specified by the authorities,
while still maintaining the output as near ma-
ximum as possible. The output power level
can be set with a potentiometer, R215, over
at least a 3: 1 range. The transmitter delivers
rated power into a 50-ohm load. A load SWR
of 1.4:1 will result in more than 90% of the
power being radiated. The transmitter will

operate into a load with up to 3: 1 SWR.

The power adjustment is achieved by control-
ling the supply voltage of power amplifier
Q205 via transistor Q207. This series transi-
stor is biased by a voltage generated by the
feedback network C255, D201, Q201, Q209,
Q208.

60.501-E2

GENERAL DESCRIPTION

FREQUENCY SYNTHESIZER

The frequency synthesizer provides up to 12
Channels and is built on a printed wiring
board which mounts in the top section of the
radioset. There are two versions of the board,
a single channel board, FS5111, and a multi-
channel board, FS5112.

The frequency of the single channel board is
set by putting a binary code directly on the
programmable divider input while the multi-
channel board uses a channel selector and a
Frequency Control unit, FC5001. The channel
selector is mounted directly on the synthe-
sizer board and protrudes through the front
panel.

The Frequency Control unit FC5001 fits into
a shield which is placed over the main sec-
tion of the synthesizer board.

The Frequency Synthesizer board also car-
ries all interconnections between the tone mo
dules and the RF module, and it has two con-
nectors at the rear for accessories and the

power supply cable.

SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear systemn con-
nector to the synthesizer board. Both in-
puts are connected to reverse polarity pro-
tection diodes D741, D742. The ground lead
comes through the same connector and is con-
nected to chassis ground through a fusable
printed wiring path which will open in case
of the ground wire being accidently connect-
ed to A +.

One battery input goes directly from the syn-
thesizer board via a feed-through capacitor
and a connector P907 to the transmitter PA
stages. The other input feeds through P903 -
J903 to the main board for two functions. One
branch for the audio amplifier passes through
an RC-ripple filter R638 - C618 and one of
the ON/OFF switch sections S602. The other
section of the ON/OFF switch controls the

60.501-E2

Storno



Storno

\/B + to the voltage regulator U602 consisting
of a monolitic regulator. The regulator output
is fixed at 8.5 V by means of a factory adjus-

ted resistor.

Regulated 8.5 V is switched to either the re-
ceiver or the transmitter by the antenna relay.
The antenna relay is also supplied by the

8.5 V regulated.

The squelch circuit, the modulation processor,
parts of the IF amplifier U502, and the Fre-
quency Synthesizer are supplied directly from
the continuous 8.5 V.

The receiver front-end, the 10.7 MHz IF sta-

ges and the second oscillator are supplied

A1 501-E1

GENERAL DESCRIPTION

from 8.5 V RX. The transmitter exciter is
supplied from 8.5 V TX.

In sets with 5-tone sequential option or Pilot
tone, the PTT (Push to talk) lead runs through
the option board to provide for correct tone

keying function.

WARNING

The transmitter PA transistors contain Beryl-
lia which is poisonous when absorbed by the
human body. Dissection, filing, or grinding

of these transistor may be hazardous.

60.501-E1
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OPERATING INSTRUCTIONS

STORNOPHONE 5000

INSTRODUCTION

The CQM5000 is available with local control
only and four different control heads cover
the various versions.

No unnecessary controls are accessible at the
front, e.g. radios without tone equipment
don't have any loudspeaker IN/OUT nor tone
transmitter key on the control head.

The transmitter key button is on the micro-
phone MC5001 or mounted separately, SU701,
SuU702.

Control heads for the four versions are shown
below:

Stand-by

The radio is turned on by depressing the
ON/OFF switch.

The thumb-wheel channel selector is acces-
sible on the multichannel version and has the
channel numbers on the rim. A lamp built
into the channel selector illuminates the chan-
nel number from the inside. Single channel
units have no 'power on' indicator. The ra-

dio is now ready to receive or transmit.

Loudspeaker IN/OUT

Tone transmit key

RECEIVE WITHOUT TONE EQUIPMENT

With the radio in standby the volume control
is adjusted to an appropriate level.

If no signals are received the volume may be
set by depressing the squelch button and
monitor the noise from the loudspeaker. Re-
ceived calls will now be heard in the loud-
speaker.

By pressing the squelch cancel button, the
intelligibility may be improved, even if the
signal is very noisy. The squelch cancel but-

ton is self locking.

RECEIVE WITH TONE EQUIPMENT

In radios with tone equipment only calls whe-
re the number complies with the coding of
the tone equipment will be heard in the loud-
speaker. Reception of a call that matches the
call number will cause the tone equipment to
cancel the loudspeaker blocking so that the
call can be heard. Simultaneously, the green
call indicator will start flashing until the con-
versation is terminated by pressing the loud-
speaker IN/OUT button.

The loudspeaker will now again be blocked,

and the call indicator will stop flashing.

Call lamp

Channel selector

..I..M\ | —ls ToRNOPHONE 5000 1=

Ly

60.379-E2

-
[ON/OFF Switch \ Squelch cancel Jransmit lamp_ Volume control

-1~ 60.379-E2



Storno

OPERATING INSTRUCTION

—leToRNopHONE 5000 =

=

GROUP CALL - ALL CALL

The tone unit TQ5001 function can be expand-
ed with a group call unit SU5001 or All Call
unit SU5002.

When receiving a group call or an all call,

the green call indicator will only flash dur-
ing the message. The call indicator will stop
flashing when the received carrier disappears,
or when the loudspeaker IN/OUT button is

depressed.

TRANSMIT WITHOUT TONE EQUIPMENT

Before keying the transmitter the channel

must be clear. In radios without tone equip-
ment the operator can always hear when con-
versation takes place on the channel.

When the channel is clear, the transmitter is
keyed by using the key button. The red
transmit indicator will light up when the trans-

mitter is keyed.

PRESS TO TALK-RELEASE TO LISTEN

TRANSMIT WITH TONE EQUIPMENT

When the radio is equipped with sequential
tone equipment, the loudspeaker IN/OUT but-
ton must be pressed to open the loudspeaker.
The green call indicator will then start flash-
ing, indicating that the loudspeaker is open.
When the channel is clear, the call can be
initiated by pressing the tone transmit key,
for transmitting a tone call to the base sta-
tion, in order to open the base station loud-
speaker. When contact with the base station
is established, the conversation can continue
by using the normal transmitter key button

on the microphone.

i m S TORNOPHONE 5O00S

60.379-E2

Storno

Version
One channel without
tone equipment

Version
Six channel without
tone equipment

Version
One channel with
tone equipment

60.379-E2
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CHANNEL FREQUENCY SYNTHESIZER

FS5111 and FS5112

The frequency synthesizer generates up to

12 channel frequencies for a STORNOPHONE
5000 operating in the 146 - 174 MHz band.

It is built on a printed circuit board which
mounts in the top section of the radio set.
There are two versions of the board, a sing-
le channel board, FS5111 and a multichannel
board FS5112. The frequency of the single
channel board is set by putting a binary co-
de directly on the programmable divider input
while the multichannel board channels are se-
lected with a channel selector and a Frequen-
cy Control unit, FC5001. The channel selec-
tor is mounted directly on the board and pro-
trudes through the front panel, and the Fre-
quency Control module FC5001, fits into the
cast shield which is placed over the main sec-
tion of the synthesizer board.

A metal shield is placed underneath the os-

cillator and mixer sections of the board.

All circuitry can be accessed and operated
for repair and maintenance without the shields
and with the FC5001 in its socket.

The Frequency Synthesizer board also carries
all interconnections between the tone modules
and the RF module and has two connectors at
the rear for accessories and power supply cab-

les.

The channel programming is contained in a

256 bit PROM placed in a socket on the Fre-
quency Control module. The PROM can be

field programmed if the necessary programming
equipment is available. Programming equipment
and procedures must be approved by STORNO
and the PROM manufacturer, refer to the Chan-

neling Instruction.

CIRCUIT DESCRIPTION

The Frequency Synthesizer generates the lo-
cal oscillator injection for the receiver and a
modulated exciter signal for the transmitter.
The circuit is a single-loop phase-locked fre-

quency generator.

The synthesizer frequency is controlled by
three crystals, one reference crystal and two
mixer crystals, and by a PROM.

The synthesizer can be reprogrammed for new
frequencies if these are within the maximum

frequency spread of the STORNOPHONE 5000.

Two voltage controlled oscillators (VCO) are
generating the signals which are used as in-
jection for the receiver mixer and excitation
signal for the transmitter. The frequency of

each VCO can be preset to any frequency

60.502-E1

within the band by a variable capacitor, and
the fine adjustment is controlled by a vari-
able capacitance diode, varicap, and the pha-
se detector output. The control voltage for the
varicaps is filtered in a loop integrating filter.
The TX VCO has an additional varicap which

is used to modulate the transmitter.

The Push-to-talk switch controls a transistor
switch, which switches the supply voltage be-
tween the RX VCO and the TX VCO.

The output signal from the VCOs are fed in-

to a buffer amplifier which protects the VCO

from load changes.

The buffer amplifier's output is applied to an
isolation amplifier and a diode switch before

entering the RF board.

60.502-E1
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.Storno CHANNEL FREQUENCY SYNTHESIZER Storno
The buffer amplifier also connects to another The output from the synthesizer mixer is fed
isolation amplifier via a resistive attenuator to a squaring amplifier which drives the pro-
and feeds the signal to the synthesizer mixer. gramable divider and this divides the frequen-

cy by 211 to 511 depending on the logic levels

The synthesizer mixer mixes the VCO signal on the 8-bit binary control input. The input
and the crystal oscillator signal to a frequen- frequency range for the divider differs accor-
cy which is within the dividing capability of ding to the channel spacing and is shown in
the programable divider. fig. 3.

Separate crystal oscillators are used in the The phase detector produces a waveform with
receive and transmit mode, respectively, and variable duty cycle which depends on the pha-
they are both third mode oscillators. se and frequency difference between its two

input signals. The operating frequency range

A temperature compensating voltage is applied of the phase detector is 4 kHz to 15 kHz and
to the crystal oscillators only in the 5 p.p.m. it depends on the channel spacing.
version. This voltage is kept constant in the
10 p.p.m. version by cutting a diode on the The reference frequency is generated in a
RF board. crystal oscillator whose output is divided by
MOOULATION 1024 and applied to the phase detector.
Fr l

The output from the phase detector passes

_.“,—bg—*zwvco——»

V

i -
1

through a passive integrating filter which

produces a DC voltage proportional to the

c duty cycle of the phase detector output. This
= 1 = .
"N M = voltage adjusts the frequency of the VCO.
I An out-of-lock circuit inhibits the transmitter
PROGRAMMING DATA
) when the synthesizer loop is out of lock and
Fig. 2 Phase Locked loop Principle . ’
hunting for the frequency.
J\« TP 705
>
Y703 Y703 q
_ d 2 +2 e 12
20KHz = 10,240MHz
125/25KHz = 12,800 MHz €754 _]C754 TP 706
15/30KHz = 15360MHz I :l:
OUT OF LOCK 0"
< - >
PHASE TO
U701 DETEC- LOCK
MC 145106 TOR SWITCH
G ’ ++| U703
SHORTED WHEN OUT OF 1
SQUARING LOCK o
AMPLIFIER
PROGRAMMABLE
. ::I ® - N VCO
£aoM in | COUNTER VOLTA GE
MIXER Q722 TP 704
C 757
' n
R771 €758
15n
E L_ﬁ—__/
PROGRAMMING
INPUT DATA

Fig. 3. REFERENCE OSCILLATOR, DIVIDER, AND PHASE DETECTOR
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The transmitter modulation is applied simul-
taneously to the transmitter mixer-oscillator
and the VCO. The modulation bandwidth also
covers sub-audio frequencies used for chan-
nel guard (pilot tones). The frequency devia-
tion balance adjustment equalizes the devia-
tion on both oscillators to ascertain low distor-
tion and low noise reference side bands dur-
ing modulation of the synthesizer because it

is operating with a relatively large loop band-
width.

The frequency control module, FC5001, is
built on a separate wiring board which mount
on top of the synthesizer shield. This module
converts the BCD-code (4 bits) from the chan-

CHANNEL FREQUENCY SYNTHESIZER

nel selector to an 8-bit binary code for the
programmable divides in the synthesizer loop.
These 8-bit codes are programmed into a
PROM (Programmable Read Only Memory) and
are dividing factors expressed in hexadecimal

codes.

On the FC5001 is a 5-Volt regulator which
supply the voltage for the PROM. When the
PTT button is pushed the transistor Q801
converts the PTT voltage level to TTL level
and puts a logic "0" on the MSB (Most Sig-
nificant Bit) on the address input of the
PROM. This selects the PROM code for the
corresponding transmitter channel. The PROM
outputs have open collectors with external

pul!-up resistors.

TECHNICAL SPECIFICATIONS

Supply Voltage
+8.5 Volts regulated

+13.2 Volts unregulated

Current Consumption
max. 80 mA (+8.5 V)
max. 200 mA (+13.2 V)

Channel Spacing
20 kHz

12.5/25 kHz
15/30 kHz

Modulation Input

0.75Vr.m.s. +2 dB

Af=60% f =1 kHz
mo

d

Modulation Bandwidth
70 - 3000 Hz

Modulation Distortion
70 - 300 Hz: <5%
1 kHz: <4%

60.502-E1

DC Temperature Stabilization Voltage
25°C=6 V +10% (reference)

-30°C= +350 mV +10%

-10°C= -50 mV +10%

+60°C= +50 mV +10%

The voltage characteristic is approximately

linear between these points.

RF Output Level
4 mWit 1 mW

(open collector output connected to tuned

circuit)

TX Output Frequency Range
146 - 174 MHz (VCO)

RX Output Frequency Range
135 - 163 MHz (VCO)

Frequency Stability

5p.p.m. or 10 p.p.m.

Reference Crystal Frequency
20 kHz: 10.240 MHz
12.5/25 kHz: 12.800 MHz

60.502-E1
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Signal-to-Noise Ratio (S/N) Logic Control Level
>100 dB LOW=<2 Vv
Af=25 kHz, BN= 10 kHz HIGH= >6 V

8 bit binary positive logic with built-in pull
Spurious Attenuation - down resistors, Iin: 175 uA per bit.
>85 dB

Temperature range

Lock Time -30°C to +60°C
<30 m sec.
for 1 MHz step Dimensions

135 x 190 x 45 mm (BxDxH)

Weight
PC board: 150 g
Shield: 75 g
60.502-E1 -6 - 60.502-E1
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CHANNEL PROGRAMMING INSTRUCTIONS

CQM5110 S12

Programming of the PROM which contains the

data for the channel frequencies will normally
be part of the factory process, but it may al-

so be field programmed.

The PROM programming unit must be approv-
ed by the PROM manufacturer, as for example
(DATA 1/O SYSTEM 17 or 19).

The programmer consists of the following items:

Programmer (DATA 1/0 SYSTEM 19)
Programming Pak, interchangeable
Socket adaptor

or universal programming pack.
DATA 1/0 UNIPAK (adaptable for more
than 200 types of

PROM devices).

To program a PROM the channel frequencies
for all allocated channels and the channel
spacing must be known.

It is recommended to complete a worksheet
when calculating the prom data.

It is also possible to use a computer to cal-
culate the prom data and Storno will be able
to supply software programs for certain types

of computers.

Operating instructions for the Programmer is

supplied by the vendor.

WORKSHEET

For each PROM to be programmed a worksheet
should be completed to calculate the input da-

ta for each channel.

60.507-E1

The procedure for completing the worksheet

is:

10.

11.

13.

14,

Complete list of receiver channel fre-
quencies. (A).

Complete list of transmitter channel
frequencies. (B).

Find highest (H) and lowest (L) re-
ceiving frequencies.

Find highest (H) and lowest (L) trans-
mitting frequencies.

Select receiver mixer crystal frequen-
cy (C) from table 1. The highest and
lowest receiver frequencies must be
within the selected band.

Select transmitter mixer crystal fre-
quency (D) from table 2. The highest
and [owest transmitter frequencies
must be within the selected band.

Note channel spacing and Reference
frequency (F). See worksheet.

Use receiver formula to calculate "VDEC"
(divisor) for all receiver channels.

Use transmitter formula to calculate

u ] HWH H
VDEC (divisor) for all transmitter
channels. »
" u
Check VDEC for all channels to be

between 256 and 511.

Use receiver crystal frequency and
VDEC to check for selfquieting frequen-
cies, table 3.

In case of selfquieting select appro-
priate alternative and possibly recal-
culate "V".

Convert all “VDEC" numbers to hexade-
cimal code. Refer to tabel 4.

Assign the hexadecimal todes to the
corresponding channels and the PROM

adresses.

60.507-E1



Storno CHANNEL PROGRAMMING INSTRUCTION Storno
After completing the worksheet the 2. Insert the channel knob stop (if need-
next steps are: ed) if less than 9 channels, refer to

1. Enter correct Prom addresses and fig. 1.
corresponding data (VHEX) on the 3. In case of more than 8, but less than
Programmer (DATA 1/0), refer to 12 channels are used, transmission on
Programmer Operating Instructions. unauthorized channels must be avoided.
This is done by burning the unused
channel locations in the PROM with
the highest channel HEX CODE.
CHANNEL STOP
LOWEST INSERT HIGHEST INSERT
CH. PIN BETWEEN CH. PIN BETWEEN
1 10 and 11 1 3and 4
2 11 and 12 2 4 and 5
3 12 and 1 3 5and 6
4 1 and 2 4 6 and 7
5 2 and 3 5 7 and 8
6 3and 4 6 8 and 9
7 4 and 5 7 9 and 10
8 5 and 6 8 10 and 11
9 6 and 7 9 11 and 12
10 7 and 8 10 12 and 1
11 8 and 9 11 1 and 2
12 9 and 10 12 2 and 3
Note: If 8 channels are used insert only one PIN.

If more than 8 channels are used stop is not possible and no

PINs are inserted.

Fig. 1. SETTING OF CHANNEL KNOB STOP.

60.507-E1 -2 - 60.507-E1
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RECOMMENDED CRYSTAL FREQUENCIES
CQM5110
CQM5112 - CQM5114 CQM5113

FREQUENCY RANGE FREQUENCY RANGE RX CRYSTAL
145.2 - 148.3875 43.766666

146.2 - 149.3875 145.56 - 148.11 44,1
147.2 - 150.3875 146.56 - 149.11 44,433333
148.2 - 151.3875 147.56 - 150.11 44.766666

149.2 - 152.3875 148.56 - 151.11 45.1
150.2 - 153.3875 149.56 - 152.11 45.433333
151.2 - 154.3875 150.56 - 153.11 45.766666

152.2 - 155.3875 151.56 - 154.11 46.1
153.2 - 156.3875 152.56 - 155.11 46.433333
154.2 - 157.3875 153.56 - 156.11 46.766666

155.2 - 158.3875 154.56 - 157.11 47.1
156.2 - 159.3875 155.56 - 158.11 47.433333
157.2 - 160.3875 156.56 - 159.11 47.766666

158.2 - 161.3875 157.56 - 160.11 48.1
159.2 - 162.3875 158.56 - 161.11 48.433333
160.2 - 163.3875 159.56 - 162.11 48.766666

161.2 - 164.3875 160.56 - 163.11 49.1
162.2 - 165.3875 161.56 - 164.11 49.433333
163.2 - 166.3875 162.56 - 165.11 49.766666

164.2 - 167.3875 163.56 - 166.11 50.1
165.2 - 168.3875 164.56 - 167.11 50.433333
166.2 - 169.3875 165.56 - 168.11 50.766666

167.2 - 170.3875 166.56 — 169.11 51.1
168.2 - 171.3875 167.56 - 170.11 51.433333
169.2 - 172.3875 168.56 - 171.11 51.766666

170.2 - 173.3875 169.56 - 172.11 52.1
171.2 - 174.3875 170.56 - 173.11 52.433333
172.2 - 175.3875 171.56 - 174.11 52.766666

173.2 - 176.3875 172.56 - 175.11 53.1
173.56 - 176.11 53.433333

TABLE 1. RECEIVER MIXER CRYSTAL FREQUENCY
-3 - 60.507-E1
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RECOMMENDED CRYSTAL FREQUENCIES
CQM5110

CQM5112 - CQM5114 CQM5113

FREQUENCY RANGE | FREQUENCY RANGE TX CRYSTAL
145.5 - 148.6875 144.86 - 147.41 47.1433333
146.5 - 149.6875 145.86 - 148.41 47.766666
147.5 - 150.6875 146.86 - 149,41 48.1
148.5 - 151.6875 147.86 - 150.41 48.433333
149.5 - 152.6875 148.86 - 151.41 48.766666
150.5 - 153.6875 149.86 - 152.41 49.1
151.5 - 154.6875 150.86 - 153.41 49.433333
152.5 - 155.6875 151.86 - 154.41 49.766666
153.5 - 156.6875 152.86 - 155.41 50.1
154.5 - 157.6875 153.86 - 156.41 50.433333
155.5 - 158.6875 154.86 - 157.41 50.766666
156.5 - 159.6875 155.86 - 158.41 51.1
157.5 - 160.6875 156.86 - 159.41 51.433333
158.5 - 161.6875 157.86 - 160.41 51.766666
159.5 - 162.6875 158.86 - 161.41 52.1
160.5 - 163.6875 159.86 - 162.41 52.433333
161.5 - 164.6875 160.86 - 163.41 52.766666
162.5 - 165.6875 161.86 - 164.41 53.1
163.5 - 166.6875 162.86 - 165.41 53.433333
164.5 - 167.6875 163.86 - 166.41 53.766666
165.5 - 168.6875 164.86 - 167.41 54,1
166.5 - 169.6875 165.86 - 168.41 54433333
167.5 - 170.6875 166.86 - 169.41 54.766666
168.5 - 171.6875 167.86 - 170.41 55.1
169.5 - 172.6875 168.86 - 171.41 55.433333
170.5 - 173.6875 169.86 - 172.41 55.766666
171.5 - 174.6875 170.86 - 173.41 56. 1
172.5 - 175.6875 171.86 - 174.41 56.433333
173.5 - 176.6875 172.86 - 175.41 56.766666
174.5 - 177.6875 173.86 - 176.41 57.1
175.5 - 178.6875 174.86 - 177.41 57.433333
176.5 - 179.6875 175.86 - 178.41 57.766666

TABLE 2. TRANSMITTER MIXER CRYSTAL FREQUENCY
- h4- 60.507-E1
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SELFQUIETING FREQUENCIES
CQM5112, CQM5114
RECEIVER CRYSTAL v USE
FREQUENCY, MHz DEC ALTERNATIVE"

43.766666 428 1
4y, 1 336 4
44 .1 428 1
44.433333 256 4
44,433333 428 1
44,766666 428 1
45.1 428 1
45.433333 428 1
45.766666 428 1
45.766666 45y 2
46.1 374 2
46.433333 294 2
46.766666 428 1
47.1 428 1
47.433333 428 1
147.766666 428 1
48.1 128 1
48.433333 428 1
48.766666 428 1
49.1 428 1
49.1 472 2
49,1 474 2
49.433333 393 2
49.433333 394 2
49.433333 428 1
49.766666 313 2
49.76666 314 2
49.,766666 428 1
50.1 428 1
50. 1 432 4

TABLE 3A. SELFQUIETING FREQUENCIES

60.507-E1

Continued on table 3B

+refer to worksheet
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Storno CHANNEL PROGRAMMING INSTRUCTION
SELFQUIETING FREQUENCIES
CQM5112, CQM5114
RECEIVER CRYSTAL Vv USE
FREQUENCY, MHz DEC ALTERNATIVE"
50.433333 428 1
50.766666 272 3
50.766666 428 1
51.1 428 1
51.433333 428 1
51.766666 320 4
51.766666 428 1
52.1 34y 4
52.1 428 1
52.433333 428 1
52.766666 304 4

TABLE 3B. SELFQUIETING FREQUENCIES

+
refer to worksheet

SELFQUIETING FREQUENCIES

CQM5113
RECEIVER CRYSTAL \'% USE
FREQUENCY, MHz DEC ALTERNATIVE"

44,1 311 4
46.1 u67 2
46.433333 367 2
46.766666 260 4
46.766666 267 2
49.433333 492 2
49.766666 392 2
50.1 292 2
50.433333 290 Avoid this frequency
53.1 390 4

TABLE 3C. SELFQUIETING FREQUENCIES

60.507-E1
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HEX CODE CONVERSION TABLE
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CONTROL HEAD

CP5003

DESCRIPTION

The control head CP5003 is a moulded plastic front

with a 15-button keyboard cluster in the right side.

Ten buttons are used for the digits 0-9 and five of
them are spares for future options. The keyboard
is illuminated by two lamps built into the upper
ridge above the buttons. In the left side are 4
buttons, the ON/OFF , the SQUELCH, the TONE
KEY, and the LOUDSPEAKER IN/OUT buttons.
Two indicators, a green CALL and a red
TRANSMIT, the CHANNEL SELECTOR and the
VOLUME CONTROL are placed in the middle.

The control head is used in systems with tone
switching facillities allowing up to four tones
of the sequential tone transmitter combinations
to be variable by entering the corresponding

digits on the keyboard.

The front has no loudspeaker and therefore an
external loudspeaker type LS70T must be connec-

ted to the rear connector, refer to the installation

OPERATING INSTRUCTIONS
STANDBY

The radio is turned on by depressing the ON/OFF
button. The standby condition is indicated by the
keyboard being illuminated.

The thumb-wheel channel selector is accesible
on multichannel radios and has the channel numbers
on the rim. A lamp built into the selector illuminates the

channel number from the inside.

When the channel selector is set to the desired chan-

nel the radio is ready for receive or transmit.
RECEIVE

Only calls whose number complies with the coding of
the tone equipment will be heard in the loudspeaker.
Reception of a call is indicated by the loudspeaker
muting cancelled and a flashing green CALL indica-
tor, until the conversation is terminated by pressing
the loudspeaker in/out button. The loudspeaker will

then again be muted and the CALL indicator goes off.

Volume control

drawings.
Loudspeaker IN/OUT Call lamp
; . /
one transmltk/ey Channel selector
ON/OFF Switch Squelch cancel Iransmit lamp
60. 492-E1
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CONTROL HEAD

When receiving a group call or all call, the CALL
indicator flashes during the message and stops

when the RF carrier disappears.
TRANSMIT

Before transmitting the loudspeaker in/out button
must be pressed to open the loudspeaker. The
CALL indicator will then begin to flash,

indicating that the loudspeaker in on.

Select the variable tones by entering the corre-
sponding digits on the keyboard.

When the channel is clear the call is initiated by
pressing the TONE TRANSMIT KEY button.

60. 492-E1

The tone combinations are now transmitted

to the base station.

Wait for the base station to reply.

When contact is established the communication
can continue by using the normal transmitter

key button.

The communication is terminated by pressing the

loudspeaker in/out button.

60.492-E1
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PS5001
POWER SUPPLY UNIT

General

The PS5001 is a mains operated power supply
for the Stornophone 5000 radiotelephone when
used as base station. The unit consists of a

mains transformer, a rectifier, a smothing fil-

ter, a switching regulator, and an output filter.

The unit will supply 13.6 Volt stabilized DC
when connected to a 220V/240V AC outlet.
A LED (light emitting diode) on the front panel

is lit when the unit is on.
Circuit Description
Power Transformer

The power transformer is wound on a toroide
core and has two windings, a 220/240Volt
primary and a 24 Volt secondary. A 4 Amp
slow blow fuse in series with the secondary
winding protects those parts of the circuitry
which are not protected by the electronic cur-

rent limiter in the switching regulator.
Switching Regulator

The switching circuit is built as a normal
switching mode regulator with constant switch-
ing frequency,r approximately 32KHz, and
variable duty cycle. The actual switching
function is performed by the transistor confi-
guration Q2, Q3, Q4 and the fly-back diode
D4, which clamps the input of L-C filter
L2-C8 to ground potential in that portion of
the cycle where the switching transistors are
off and D4 is forced to conduct by the energy
from the collapsing field of L2.

The output voltage across C8 is sensed by
ICla and compared to the reference voltage
across D2-D3. The resulting signal is ampli-
fied by IC1b which is driving Q2 and in
turn Q3 and Q4.

60. 440-E1

Output current limiting is achieved by moni-
toring the voltage drop across R17 and feed
this voltage to IC1d. The IC1d output is 'OR-
ed' with the voltage control signal at the ICla
output and therefore overrides the control vol-
tage when the output current goes excessively
high.

The two filters, C2-L1-C3, and C8-L3-C9, are
ripple-transient filters on the input and output
and their function is to ensure that the inhe-
rent switching noise does not exceed acceptable
limits on the input and output terminals, and

the cables as well.

Technical Specifications

Mains Voltage
220/240V AC + 10/-15%; 50-60Hz

Power Consumption
6mA; 0 Amp load

Approx.
Approx. 450mA; 6 Amp load

Output Voltage
13,6V DC + 1,0V

Output Current

Maximum 6 Ampere (short circuit protected)

Output Voltage Ripple

Less than 100mV pp (peak to peak)

Switching Frequency

approx. 32KHz

Temperature Range
-10°C to +50°C

Duty Cycle
as specified for CQM5000
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INSTALLATION
STORNOPHONE 5000

General

Proper installation of the Stornophone

5000 radiotelephone is most important as its
performance can be seriously impaired if the
installation work is done without due care The
instructions should be read carefully and
followed by the person installing the equip-
ment.

As precise instructions for all types and
models of vehicles are impossible to give and
customer requirements may differ, all instruc-
tions, illustrations and examples in this
chapter must be adapted to the actual instal-

lation.

Unpacking

Each shipment should be checked against the
packing list or invoice when arriving, and
Storno must be notified immediately of any

damage or shortage.

MOBILE INSTALLATION

Before the installation commences the cable run

should be desired. The following hints should
be noted:

- the cables shall be as short as possible.

- the cables shall be kept away from moving

parts as handbrake, shock absorbers etc.

Volume: 2.0 litre

Weight: 1,8 kg 190 mm-
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- the cables shall not run near the engine,

exhaust manifold, pipes, and other hot

items.

- the cables should, whenever possible, be

run in parallel with existing cables and
through the same holes in the chassis and
car body. Suitable grommets must always
be used if special holes are drilled in

the metal work.

- the cables shall not be run externally

underneath vehicles and cable clamps
shall be used whereever the cable is
likely to sag.

- to ensure that cables are not strained
sharp bends should be avoided.

- the fuse in the battery cable should be

placed as close to the battery as possible.

Positioning

When selecting a position in the vehicle to

install the transmitter/receiver unit several

important points should be noted:

- the unit must be allowed to dissipate
heat.

- the unit must be within convenient reach
of the operator.

- the unit must not be liable to cause
damage to the operator or passengers in
case of an accident.

- demand for a possible transfer from one

vehicle to another with existing installation.

180 mm__
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Temperature

The Stornophone 5000 circuitry is designed to
operate over a wide range of temperature and
the case is designed to provide maximum heat
dissipation without vents. The ambient tempe-
rature during operation should normally not
exceed -30°C to +60°C. In cases of operation in
hot climates adequate ventilation must be
provided.

The equipment can be stored at higher or lower

temperatures without damage.

Sufficient space must be left to enable a
service engineer to remove the equipment and
the cables shall be left free for the unit to be

removed from its cradle.

Installation Material

Mobile operation of the Stornophone 5000 re-

quires the following accessories:

MK5001 Installation kit containing:

8-position connector housing with

crimp terminals

2-position connector housing with

crimp terminals

UHF antenna connector
Power Supply cable
Fuse holder

2 fuses, 8A

Cable eyes

MN5001 Cradle for the transmitter/receiver

unit-c()nsisting of two parts locked
together by a screw. |
or . v
MN704a Cradle for direct attachment to the

vehicle. -

Both cradles allow the radio to be fixed in 36

different angles and positions.
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MC704 Microphone for fixed mounting. A
bracket with rubber shock mounts
are included.

MC5001 Fist microphone with PTT button and
hook.

HS5001 Retainer for MC5001

Antenna Various types are available, refer

to Storno Antenna Sales Programme.

Mobile antennas are normally supplied with

adequate lengths of coaxial cable.

Options

HS5002 Retainer for MC5001 with switches.

Su701 Keying switch, long lever

SuU702 Keying switch, short lever

LS701 External loudspeaker

CC5001 Cable with fuse for installations
using the ignition switch for
turning the radio on and off.

PS702 Voltage regulator for 24 V DC in-

stallations (busses, vessels, heavy

trucks, etc.).

Assemble and install the equipment as outlined

on the installation diagram, refer to D402. 612.

Placing the antenna

- The antenna should be placed as high and as

much in the clear as possible in order to
ensure the best matching and radiation pattern.
On a vehicle, the roof must be considered the
best place for thé antenna. If the roof is
non-metalic, a sheet of alﬁminium foil, at

least 1 square metre in size, shall be glued to
the roof below the antenna provided that the

vehicle fittings make it possible. On passenger
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cars, the boot cover is an alternative place

for the antenna although this will impair its
efficiency and introduce an unfavourable direc-
tivity. Hence the latter solution should be

chosen only if these factors are of secondary
importance, i.e. where maximum operating range

is not a significant requirement.

All Storno standard antennas can be installed
from the outside without need for drilling

through the upholstery, if any.

Antennas supplied by Storno have an installa-

tion instruction packed with each unit.

The coxial antenna cable, after having been
routed to the radio unit, should be cut to
length and fitted with the antenna connector,
type PL259. The connector is a crimp-on type

and hence soldering is not necessary.

If the antenna whip length must be cut to
operating frequency, the transmitter frequency
is the diterminant. Refer to enclosed
instructions.

For multichannel operation the mean frequency

is calculated.

Storno

FIXED INSTALLATIONS

Fixed operations (base station) of the Storno-

phone 5000 requires the following accessories:

MK5001 Refer to mobile installation for
specification of contents.

MN703 Desk Stand

PS703 220V AC Power Supply unit 10W

PS5001 220V AC Power Supply unit 25W

MC703a Desk microphone with PTT button

Antenna Various types are available, refer

to Storno Antenna Sales Programme.
Storno can also supply masts,
towers, and special installation

material on request.

The equipment should be assembled and installed
as outlined on the installation diagram, refer
to D402. ——-.

FUNCTIONAL TEST

When the Stornophone 5000 radiotelephone has
been properly installed the following points
should be checked:

- that the multiway connector is strapped
according to the instructions and insert-
ed in its socket.

- that the battery cable is connected.

- that the battery polarity is correct.

- that the fuses is inserted in their
holders and are of correct value.

- that the antenna and the antenna connec-
tor are properly connected.

- that the channel selector, if any, is set

to the operating channel.
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Test Calls

Turn the radiotelephone on and perform test
calls with the associated base (mobile) station
to ascertain that transmission quality is good
and that reception is good.

In systems with selective calling the loudspea-
ker on/off button must be pressed to check if
the channel is free before transmitting commen-
ces. When the channel is ciear, the tone signal
is transmitted, whereupon the base (mobile)
station should reply, reporting the strength
and quality of the signal. The station is then
requested to call, and the loudspeaker on/off

button is pressed to turn the loudspeaker off.

60.380-E'
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On reception of the call from the base station
(mobile) the loudspeaker will be switch on and
subsequent messages are transmitted without use

of the selective calling.

Modulation Sensitivity Adjustment

The microphone gainof MC704 is ajusted by
means of a potentiometer so that the speech
level is set for correct modulation of the
transmitter. This is best achieved by using the

operator's voice.

Storno

The potentiometer must not be set so that the
ambient background noise is able to modulate
the transmitter. If the speech/ noise level is

too low, then the microphone must be brought
closer to the operator. Fist microphone MC5001
need not be adjusted.

Too high sensitivity will cause the message to
be broken up and if it is too low, the message
will be clear but weak. The optimum adjustment
is found when loud shouting into the microphone

just causes the message to break up.

NOISE SUPPRESSION

Noise interference in mobile radio communica-
tion equipment can either be caused by the
vehicle's or vessel's own noise sources such as
other vehicles, electrical generators, electri-

cal wires, X-ray apparatus, etc.

The external noise cannot be avoided, but care
has been taken in the design of STORNO radio-
telephones to reduce the effect as much as pos-
sible. Such noisy periods can be an annoyance,
but will normally be of short duration if the

vehicle is on the move.

The electrical noise generated by the vehicle's
or vessel's own electrical system can often be
suppressed sufficiently by simple means. It
should be noted that as long as the radio-
telephone is being operated close to the base
station the noise will normally not be noticed.
The noise will only be heard in the loudspeaker,
when the equipment moves away from the base
station, where the received signal is somewhat

weaker.

Complete noise suppression of an electrical
system can be very difficult in certain cases,
but normally it is possible to achieve satis-
factory results if the simple advice given

below is followed.
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Moreover, recommendations about noise-

suppression published by manufacturers

of electrical automobile accessories

and noise suppression components

(such as Bosch, Lucas, etc.) should
be studied.

Ignition Noise

The most common noise source is the ignition
system of an engine, and this noise is charac-
terized by a regular ticking sound, which is
syncronized with the motor revolutions. In case
the vehicle is not sufficiently noise suppres-
sed from the factory it is necessary to insert
suppression resistors in series with each spark
plug or replace the spark plugs with types
having builtin resistors. If suppression resis-
tors are used wirewound resistors (5 Kohm) are

recommended as these resistors suppress the

noise better than the carbon types (10 - 15 kohm).

Suppressor resistors in the spark plug leads
must be placed as close as possible to the

spark plugs and the spark gap should be increa-
sed. Consult the car instruction manual for the

exact width.
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Further noise suppression may be obtained by
inserting a suppressor resistor in the cable
between the ignition coil and the distributor
as close to the latter as possible. The best
solution is to replace the distributor rotor

with a special rotor having a built-in resistor.

Screening of noisy components is expensive, but
may be necessary in certain cases. Metal compo-
nents, or metal coated components, such as
distributor lids are used to incapsulate the

noise source.

If the steps mentioned do not result in a
satisfactory noise suppression, a 0, 1uF coaxial
capacitor must be mounted between the primary
of the ignition coil and chassis. The capacitor
should be fitted near the coil with the chassis

wire as short as possible.

Finally, it should be born in mind that dirty
or pitted distributor contacts may cause noise

similar to ignition noise.

Dynamo Noise

The dynamo noise is characterized by a whine,
where the frequency and pitch is syncronized
with the motor revolutions.

Normally this noise is due to arching between
dirty or worn brushes and the commutator.
Cleaning, or possibly, replacement of the

carbon brushes will normally remove the noise.

In some cases it may be necessary to insert a
noise filter in the dynamo circuit. A noise
suppressor capacitor may be inserted in the

lead from the ignition coil (connection to

ignition switch) and in the battery lead from

the dynamo terminal. Do not remove more insula-
ting material than absolutely necessary in

order to minimize the risk of shorting the

circuit.
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Other Noise Sources

Noise from the voltage regulator can be iden-
tefied by a rasping noise in the loudspeaker.
This noise can normally be removed by mounting
a coaxial capacitor in the dynamo lead, as

close to the regulator housing as possible. The
other end of the capacitor should be connected

to chassis.

All electrical instruments and motors may
introduce noise into the radiotelephone. The
windscreen wiper motor can for example be
suppressed by a conventional noise suppressor

capacitor.

The different noise sources can easily be
detected by switching on and off the suspected
noise sources one by one. Other noise sources
are the electric clock, the petrol gauge, the
oil lamp, etc.,and in all<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>