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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

| —1STORNOPHONE S 000 =
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OPERATING INSTRUCTION

Storno

Version

One channel without

———— LI {=1=1=] =

tone equipment

Version

Six channel without

———ls TornopHonE 5000 =

tone equipment

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.

=
Version
One channel with
l tone equipment
1" ToRnORHoNE BO0O]=
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INSTALLATION

STORNOPHONE 5000

GENERAL

Proper installation of the Stornophone 5000
radiotelephone is most important as its per-
formance can be seriously impaired if the in-
stallation work is done without due care. The
instructions should be read carefully and fol-
lowed by the person installing the equipment.
As precise instructions for all types and mo-
dels of vehicles are impossible to give, and
customer requirements may differ, all instruc-
tions, illustrations and examples in this chap-

ter must be adapted to the actual installation.
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 desided. The following hints
should be noted:

Volume: 2.0 litre
Weight: 1,8 kg

60.380-E2

the cables shall be as short as possible.
the cables shall be kept away from mo-
ving parts as handbrake, shock absor-
bers etc.

the cables shall not run near the engi-
ne, 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 chas-
sis 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 pos-

sible.

60. 380-E2
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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.

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
temperature during operation should normally
not exceed -30°C to +60°C. In cases of opera-
tion 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 ser-
vice 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, 8 A
Cable eyes

MN5001 Cradle for the transmitter/receiver
unit consisting of two parts locked
together by a screw.

MN5002 Mounting cassette for the radio

cabinet (see mechanical layout).

60.380-E3

INSTALLATION

Storno

MN704 Mounting bracket for the radio cabinet.

All cradles allow the radio to be fixed in 36

different angles and positions.

MC702b Dynamic fist microphone with adjust-
able output level.

JB701a Junction box for MC702b. Consists

of a plastic housing provided with

cable for soldering assembly. Junction

box is to mounted behind the first

microphone retainer.

MC5001 Fist microphone with PTT button
and hook.

HS5001 Retainer for MC5001

MC5002 Cylindrical handmicrophone with

build-in amplifier and press-to talk
switch. Fitted with a coiled cord
terminated into a connector which

fits into the microphone retainer.

HS5003 Retainer for MC5002, without hook
switch.
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.

HS5004 Retainer for MC5002, with hook switch.

MT 5001 Microphone with retainer. The retai-
ner contains a microswitch which is
used to switch off the internal loud-
speaker, when the microphone is lifted.

SuU701 Keying switch, long lever

SuU702 Keying switch, short lever

Su7o4 Switch circuit for autoradio mounting.

SU5003 External alarm with timer (Horn Alarm).

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
installations (busses, vessels, heavy
trucks, etc.).

PS704 Voltage regulator for 24 V DC

installations (busses, vessels,

heavy trucks, etc.).

Assemble and install the equipment as outlined

on the installation diagram, refer to D402.612.

60.380-E3
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PLACING THE ANTENNA

The antenna should be placed as high and as
much in the clear as possible in order to en-
sure the best matching and radiation pattern.
On a vehicle, the roof must be considered
the best place for the antenna. If the roof is
non-metalic, a sheet of aluminium foil, at least
1 square metre in size, shall be glued to the
roof below the antenna provided that the ve-
hicle fittings make it possible. On passenger
cars, the boot cover is an alternative place
for the antenna although this will impair its
efficiency and introduce an unfavourable di-
rectivity. 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 instal-

lation 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.

INSTALLATION

Storno

If the antenna whip length must be cut to
match the operating frequency, the transmit-
ter frequency is the determinant. Refer to
enclosed instructions

For multichannel operation the mean frequency

is calculated.
FIXED INSTALLATIONS

Fixed operation (base station) of the Storno-

phone 5000 requires the following accessories:

MC703a Desk microphone with PTT button

MC704 Microphone for fixed mounting. A
bracket with rubber shock mounts
are included.

MK704 Mounting kit consisting of 2 flexible
tubes, used for mounting the MC704
in close-talk position,

MK5001 Refer to mobile installation for

specification of contents.

MN703 Desk Stand

PS703 220 V AC Power Supply unit 10 W
PS5001 220 V AC Power Supply unit 25 W
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 in-
stalled as outlined on the installation diagram,
refer to D402. 644.

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.

60.380-E3

= that the fuses are inserted in their hol-
ders and are of correct value.

- that the antenna and the antenna con-
nector are properly connected.

= that the channel selector, if any, is

set to the operating channel.

60.380-E3
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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 com-
mences. When the channel is clear, the tone
signal is transmitted, whereupon the base
(mobile) station should reply, reporting the
strength and quality of the signal. The sta-
tion is then requested to call, and the loud-
speaker on/off button is pressed to turn the
loudspeaker off. 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.

INSTALLATION

MODULATION SENSITIVITY ADJUSTMENT

The microphone amplifier gain is adjusted by
means of a potentiometer so that the speach
level is set for correct modulation of the
transmitter. This is best achieved by using
the operator's voice.

The potentiometer must not be set so that

the ambient background noise is able to mo-
dulate the transmitter. If the speech/ noise
level is too low, then the microphone must
be brought closer to the operator. Fist micro-
phone MC5001 need not be adjusted.

Too high sensitivity will cause the message
to be broken up and if it is too low, the mes-
sage 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 or
caused by other sources such as other ve-
hicles, electrical generators, electrical wires,

X-ray apparatus, etc.

The external noise cannot be avoided, but
care has been taken in the design of STORNO
radiotelephones to reduce the effect as much
as possible. Such noisy periods can be an
annoyance, but will norfnal!y be of short du-

ration 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 Ibudspea—
ker, when the equipment moves away from
the base station, where the received signal

is somewhat weaker.

60.380-E2

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 be-

low is followed.

Moreover, recommendations about noise-sup-

pression published by manufacturers of elec-

Storno

trical automobile accessories and noise sup-

pression 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 sup-
pressed 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 sup-

pression resistors are used wirewound resis-

60.380-E2



Storno

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, TuF 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.

60. 380-E1
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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 cases the noise can
be sufficiently suppressed by correct use of

capacitors.

The ventilator fan belt may be the cause of
static noise. The cure is to replace the belt

with one containing a graphite compound.

Tyre statics can sometimes produce interference
and in such cases improvement may be obtained
by mounting special shorting springs on each

wheel.

Static noise may also be due to a nonmetalic
suspension of the engine. Metal braids mounted
between the engine and the chassis, or the
firewall, will remove the noise. Corroded
joints of existing braids may also cause static

noise.

60. 380-E1
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Different proposals for placing the radio

telephone.
These are recommended, but other may be used

depending on the type of vehicle. However, if
a transfer from one vehicle to another is de-
manded, without using tools, installations must
be fitted in both cars and the positioning in

Fig. 1, Fig. 2, or Fig. 4 be used.

Fig. 1

Fig. 2

60.380-E1 = g = 60.380-E1
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Fig. 6
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If the antenna is mounted on the boot cover, or sible to compensate for higher losses by using
near the edge of the roof, the radiation pat- 5/8 A antennas which have approx. 2dB gain.
tern will change considerably. Fig. 7, Fig. 8, Especially in the case of boot cover mounting,
and Fig. 9 show the attenuation for different antennas with gain should be used if the opera-
mountings, related to a A/2 dipole. Reduction ting range is a significant requirement.

in coverage occurs as a result, but it is pos-
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ATTENUATION RELATED TO A/2 DIPOLE (0 dB)
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ATTENUATION RELATED TO A/2 DIPOLE (0 dB)
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TECHNICAL SPECIFICATIONS

Guaranteed performance specifications unless

otherwise noted.

Typical values are given in brackets.

Frequency Range
146 - 174 MHz

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

CQM5114: 12.5khz

Maximum Frequency Deviation
CQM5112: +5kHz

CQM5113: +u4kHz

CQMS5114: +£2.5kHz

Modulation Frequency Range
CQM5112: 300 - 3000HzZ
CQM5113: 300 - 3000Hz
CQM5114: 300 - 2700Hz

Maximum RF Bandwidth
1.5MHz

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

Measuring conditions:

Af. £2/3 x Af max; fm = 1kHz

od

60.377-E1

CQM5110

GENERAL

Antenna Impedance
50Q

Maximum Number of Channels
6

Supply Voltage
Minimum : 10.8V
Nominal : 13.2V
Maximum : 16. 6V

Negative potential to chassis

Temperature Range
-30°C to + 60°C

Dimensions
B xD xH: 180 x 190 x 60mm

Weight
1.8 Kg

RECEIVER

20dB SINAD (CEPT) e.m.f.
CQM5112: 0.75uV (0.55uV)
CQM5113: 0.75uV (0.55uV)
CQMS5114: 1.0uV (0.75uV)

Af 60% x Af max; f = 1kHz.
mod

Measured with psophometric filter,

Storno
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Crystal Frequency Range
45,1 - 54. 5MHz

Crystal Frequency Calculation (fx)

iz = Fs = 10.7HHZ

3

Frequency Stability

Conforms with government regulations

Modulation Acceptance Bandwidth (EIA)

CQM5112: #7KHz (+7.5KHZz)

Adjacent Channel Selectivity
EIA

CQM5112: 75dB (90dB)

FTZ
CQM5113:
CEPT
CQM5112: 75dB (90dB)
CQM5114: 65dB (88dB)

70dB (88dB)

Spurious Rejection
EIA
80dB (85dB)

Intermodulation Attennuation
EIA

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

CQM5112: 70dB (75dB)
CQM5113: 70dB (75dB)
CQM5114: 70dB (73dB)

Blocking
90dB/uV (104dB/uV)

Radiation
CQM5112:
Conducted: max 0. 8nW
CQM5113:
Radiated: max. 0.8nW
CQM5114:
Radiated: max. 0.8nW

60.377-E1

AF Load Impedance (Loudspeaker)
40

AF Power Output
EIA: 3W (3.6W)
CEPT: 1.5W

AF Distortion
% (1.5%)
Af=60% Af max., 1KHz, TW, RF TmV

Audio Frequency Response

+1/-3dB (+0/-1.5dB)

Relative to 1000Hz, -6dB/octave

fm: CQM5112: 300 - 3000Hz
CQM5113: 300 - 3000Hz
CQMS5114: 300 - 2600Hz

Hum and Noise
Squelched : 80dB (better than 85dB)
Unsquelched : 55dB (60dB)

Squelch Recovery Time

100 ms (10 ms)

Squelch Attack Time
150 ms (110 ms)

Squelch Closing Time
150 ms (20 ms)

Current Consumption
Squelched: 150mA (130mA)
AF 2W  : 500mA (450mA)

Storno

(1 channel, without tone equipment, 13.2V supply)

60.377-E1



Storno

RF Power Output

CQM5110-6/10: 6 or 10W
CQM5110-25: 25W
RL =500

Crystal Frequency Range
48.6 - 58MHz

Crystal Frequency Calculation (fx)

fx:?

Frequency Stability

Conforms with government regulations

Undesired Radiation

max. 0.2uW

Sideband Noise Power, CEPT

less than 70db

AF Input Impedance
560 ohm

Modulation Sensitivity
70mV * 2dB
(60% Af max,

1kHz)

60.377-E1

TRANSMITTER

Modulation Response

300 - 3000 Hz

+1/-3.0dB (+0.5/-2dB)
relative to 1000Hz, 6dB/octave

400 - 2700Hz
+1/-1.5dB (+0.5/-1dB)
relative to 1000Hz, 6dB/octave

Modulation Distortion
fm = 1000Hz: max. 3%
Af = +3,0KHz

300Hz: max. 5%
Af = £0. 9KHz

fm =

measured with 750 p sec de-emphasis

FM Hum and Noise
70dB

Storno

CEPT (measured with 750 psec de-emphasis)

and psophometric filter.

Current Consumption

6W: less than 3.5A (2.5A)
10W: less than 4. 0A (3.0A)
25W: less than 6. 0A (5. 0A)

60.377-E1
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GENERAL DESCRIPTION

CQM5110

The Stornophone 5000 is a mobile
radiotelephone unit with self-con-

tained controls and loudspeaker.

A comparison of the various models

are presented in the table below.

Although compact in size, it contains a
transmitter /receiver, optional 5-tone sequential
encoder/decoder or Channel Guard, and up to 6

transmit and receive channels.

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 6 6 6
ACCESSORIES

MC5001

Standard accessories include:

Mounting frame

Power cable

Fist microphone with retainer or
Fixed - mount microphone
External loudspeaker

External switches

MN5001
Mounting frame for mobile installations 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.

60.378-E1

Fist microphone with retractable spiral
cable for mobile installation.

HS5001 Retainer for MC5001

HS5002 Retainer, with switches,

for MC5001

MC704
Microphone with chockabsorbing mounting bracket

for mobile installation.

MC703
Desk microphone with PTT switch for fixed

installations.

MK5001
Installation kit containing connectors, power cable,

fuses and fuseholders.

LS701
Loudspeaker enclosed in a plastic housing,

complete with cable.

60.378-E1
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SU701

Transmitter keying switch for mounting on the

steering coloum.

SuU702
Transmitter keying switch for mounting on
the dashboard.

Storno

PS702 )
Power supply regulator for 24V car battery

installations.

PS5001
Power supply for 220V 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
comprising 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 a System
Interconnect Board located on the option
side of the H-frame. A test connector

is also located on the system board and

is accessible from the rear of the radio.

This board also serves as channel switch unit in

sets with multichannel option.

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)
and the multifrequency board (XS) mount in the
top section of the chassis. Their switches and
pushbutton mount directly on the boards

and protrude through the front.

Thin casted shields with adjustment holes are
placed over the transmitter and receiver
oscillators and parts of the transmitter in

order to reduce spurious radiation.

CIRCUIT DESCRIPTION

Receiver
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
455kHz 2nd IF portion with demodulator.

(refer to functional block diagram)

60. 378-E1

Front-End

The receiver front-end consists of a dual-reso-
nator input filter, a transistor RF amplifier,
Qu01, a triple-resonator intermediate filter and a
FET mixer, Q402. The drain of the FET is ter-
minated in the first IF resonant circuit which
adapts the output impedance to the cry-

stal filter. The front-end, antenna relay, first

60.378-E1



Storno

mixer and part of the transmitter PA inter-
connections are design in micro-stripline tech-

niques on the mainboard.

Ist IF
The first IF frequency is 10. 7MHz. The

output from the crystal filter is fed

to a dual-gate MOSFET amplifier, Q501,

the output signal of which is fed to the second
mixer, U501, a single balanced, self-oscillating,
active mixer. Out of the second mixer comes

the 455kHz IF signal. Two diodes, D501-502, limit

the output from the mixer.

R510

L ['Ls03 l
Ds01 | D502
y

ouTPUT

Y 4
]| e
l

2nd OSCILLATOR 10,245 MHz A@

[ {

455kHz IF/Demodulator
The selectivity of the 455kHz IF amplifier

is formed by a ceramic filter fed from a
455kHz amplifier/impedance transforming
stage. The final 455kHz amplification and
limiting is performed by an integrated
circuit, U502, which also contains the
guadrature FM detector and the AF-ampli-
fier /output emitter follower for the audio

line signal.

SQUELCH AND AUDIO CIRCUITS

Squelch

The audio line signal (Vol/Sq - HI) is

fed to a selective amplifier stage,

where noise (frequencies around 8kHz) is
extracted from the audio signal. Via the
squelch potentiometer R607, this signal
reaches an expander stage which improves
the level discrimination charateristics

of the circuit. A passive voltage

doubler circuit (D603-D604) with high

60.378-E1
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source impedance performs the action
of an average value rectifier. A Schmitt
Trigger gives the necessary hysteresis
and a well-defined output from the fol-
fowing buffer stage, Q605.

In the squelched condition and during
transmissions this output is +1. 5V and
mutes the audio power amplifier.

The transmit indicator is part of the
muting function.

A push button switch, S601, cancels
the squelch function, when depressed,

by grounding the base of Q601.

AUDIO
In sets with Pilot tone option, the audio
line signal is fed to the Pilot tone board
for filtering and back to the main
board. In sets 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 potentiometer R630 is
mounted directly on the RF board and protrude
through the front panel. The audio output
amplifier U601 is a monolithic IC package
capable of driving the loudspeaker at the
desired power level. The output amplifier
can be muted with a DC signal from the
audio mute gate, which combines different
logic signals to deside whether the ampli-
fier should be active or not.
These inputs 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 extra mute conditions possible.
The value of C610 in the feed back loop is
chosen as the best compromise between battery
ripple rejection and receiver squelch attack
time.

The pilot lamp in the channel knob is supplied
from A+, but controlled by the regulated 8.5 V

via transistor Q968.

60.378-E1
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TRANSMITTER

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

the receiver.

The exciter contains an FM oscillator,

an audio processor, all frequency multi-
plier functions, and includes those
stages operating at low enough power
levels to avoid heat sinks. The exci-

ter output is at the carrier frequency
when applied to the power amplifier.

The power amplifier boosts the sig-

nal to the proper level, and includes

a low pass filter for suppressing harmo-
nics and a circuitry which permits adjust-
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 XS board is applied to amplifier
U101b. The transmitter audio frequency re-
sponse is shaped by the feedback network
R104-R103-C104.

The modulation limiting is obtained in

the feedback network formed by D101, D102,
R105, R106 and R107. The maximum permis-
sible frequency deviation is set by R116 in
single channel sets. In multichannel sets
the potentiometer is turned to maximum and
the diviation adjusted individually; refer

to XS5111 and XS5112.

Amplifier U101A is operated as an active
lowpass splatter filter feeding the modu-

lating input of the FM oscillator.

Exciter

The exciter takes the third harmonic
of the crystal oscillator, filters it

to reduce spurious signals and ampli-
fies it. Four amplifier stages (Q201-2-
3-4) and four filters (L204-5-8-9) are

60.378-E1

used in a narrow band design which limits
the maximum frequency spread of the trans-
mitter.

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 ampli-
fier stages Q205, Q206. Two amplifier
configurations are available providing
options of power levels of 10 watts or

25 watts. A power control circuit

is included to sense the output RF le-

vel and keep it constant with variati-

ons in temperature and supply voltage.
This circuit also limits the peak power

to less than maximum, as specified by the
authorities, while still maintaining the
output as near maximum as possible.

The output power level can be set with

a potentiometer, R215, over at leasta 3: 1 ran-
ge. The transmitter delivers rated po-
wer into a 50-ohm load. A load SWR of
1.4:1 will result in more than 90% of

the power being radiated. The trans-
mitter will operate into a load with

up to 3: T SWR.

The power adjustment is achieved by con-
trolling the supply voltage of power
amplifier Q205 via transistor Q207. This
series transistor is based by a voltage
generated by the feedback network C255,
D201, Q201, Q209, Q208.

OSCILLATORS

The oscillators are located on the main

board for single frequency radio sets. All
parts for the oscillators and compensation
network are soldered to the board except

the crystal which is a plug-in type.

60.378-E1
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A multifrequency board is required for more
than one frequency channel. This board is
available is two versions; one (XS5111) has
space for accomodating two transmit and two
receive channels; one (XS5112) has space for
up to six channels and an option for
selecting the channels by a 3-digit

BCD signal and a binary converter,
U901-U902. The BCD signal is applied to
three pins in J911. Separate active cir-
cuitry is used for each oscillator and

all have their outputs connected to two
buffer amplifiers Q927-Q967. The buffers'
outputs are fed to their resonant circuit

on the main board by a plug-in connection
(J301-J151). The required oscillator is
selected by switching the emitter of the
oscillator transistor to the negative DC
supply. The compensation voltage and audio
for the oscillators is obtained from the

same circuit on the main board via J902.

The maximum transmitter frequency deviation
for the system is set by adjusting poten-
tiometers, one for each channel, individual-

ly on each channel.

The oscillator uses a Colpitt's configuration
with a bipolar transistor as the active ele-
ment. The frequency is controlled by a third
mode crystal which is operated at one third

of the output frequency. This output frequency
is selected by a tuned circuit in the transis-
tor collector circuit. To provide modulation
and compensation capability, the crystal, a
variable inductor, and a varicap (variable ca-
pacitance diode) are connected in series. The
inductor provides adjustment of the frequency
to set the oscillator to the channel frequency.
The varicap permits electrical adjustment of
the frequency. Compensation voltage is genera-
ted by a resistor - thermistor network and
applied to the varicap. A resistor in parallel
with the crystal prevents osciilations with the

crystal removed from the circuit.

60.378-E1
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Transmitter Oscillator

In the transmitter the circuit is used
with the following additions. First, an
inductor is placed across the crystal

to resonate Co thus minimizing the audio
distortion in the modulated output. Se-
cond, the audio voltage is superimposed
on the compensating bias voltage to give

the required deviation.

Receiver Oscillator

In the receiver the oscillator circuit has
a buffer amplifier connected between the
collector of the oscillator transistor and
the tuned circuit, to provide the required

power level.

SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear system con-
nector to the interconnect board. Both in-
puts are connected to reverse polarity pro-
tection diodes D901, D902. The ground lead
comes through the same connector and is
connected to chassis ground through a fus-
able printed wiring path which will open

in case of the ground wire being accidently

connected to A +.

One battery input goes directly from the
interconnect board via a feed-through ca-
pacitor and a connector P201 to the trans-
mitter PA stages. The other input feeds
through P903 to the main board for two
functions. One branch for the audio am-
plifier 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 VB + to the vol-
tage regulator U602 consisting of a mono-
litic regulator. The regulator output is
fixed at 8.5V by means of a factory adjus-

ted resistor.

60.378-E1
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Regulated 8.5V is switched to either
the receiver or the transmitter by the
antenna relay. The antenna relay is

also supplied by the 8.5V regulated.

The squelch circuit, the modulation pro-
cessor and parts of the IF amplifier U502

is supplied directly from the continuous
8:5V.

The receiver front-end, the receiver os-
cillator, the 10.7 MHz IF stages and the
second oscillator are supplied from 8.5V RX.
The transmitter oscillator and the exciter

are supplied from 8.5V TX.

60.378-E1
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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 func-

tion.
WARNING

The transmitter PA transistors contain
Beryllia which is poisonous when ab-
sorbed by the human body. Dissection,
filing, or grinding of these transistor

may be hazardous.

60.378-E1
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CQM5110
ADJUSTMENT PROCEDURE

General
This adjustment procedure applies to the fol-

lowing radiotelephone types:

CQM5112 30/25 kHz Channel spacing
CQM5113 20 kHz Channel spacing
CQM5114 12.5 kHz Channel spacing

Before making adjustments to the radiotelepho-
ne transmitter/receiver, read the type label
and note the channel frequencies. Check all
straps according to the notes on the diagrams.
Also check the selective calling tone equipment,
if any, against the coding instructions; refer
to description of tone equipment.

All screens must be in place and properly

secured during the adjustments.

Measuring Instruments

The following list contains instruments neces-
sary for adjusting the radiotelephone and

checking its performance characteristics:

DC Voltmeter
AC-Voltmeter
Mu ltimeter
Distortion meter
RF Watt meter

RF generator

Storno

Rin >1Mohm

Zin >1Mohm//50pF

Ri >20Kohm/Volt

e.g. Storno Ellc

25 W/50 ohm/145-175MHz

Z = 50 ohm;
out

145-175 MHz

10. 7 MHz signal generator e.g. Storno TS-G21B

Frequency counter
with attenuator

RF diode probe

RF coaxial probe
DC power supply

Oscilloscope

Miscellaneous
4 ohm/3W resistor

22 uF/40 V electrolytic
capacitor

Connector, 11-pin house
Connector, 8-pin house

Pins for connectors

RECEIVER ADJUSTMENT

Checking 8.5 V regulated supply

Turn the power supply ON and set the voltage
to 13.2 V. Set the power supply current limi-
ter to 1A.

Turn the radiotelephone ON by depressing the
ON/OFF button. Note the light in the Channel
selector, if any, is on.

Depress the Squelch button.

Set the volume control to minimum.

Connect the DC voltmeter toJ 901 pin 3 and
read the voltage.

Requirement: 8.5V + 0.15V

If the requirement is not fulfilled check re-

sistor R636 against the colour code of U602.

60.381-E2

Zin = 500hm; sensitivity
100mV af 175 MHz
Storno 95.0089-00
Storno 95.0179-00
10.8V - 16.6 V; 6A

0 - 5MHz min.

3 x Storno code 82.5026

Storno code 73.5107-00
Storno code 41.5543-00
Storno code 41.5542-00
Storno code 41.5551-00

U602 colour code R636 Value
Brown omit

Red 270
Orange. 100
Yellow 47

Green 22

Blue 6.8

Adjust the power supply voltage to 16.6 V and

read the 8.5V regulated. Compare the change

in the 8.5 volt regulated to the value obtained

at 13.2 V.

Requirement: < 50 m V

Repeat the procedure with the power supply

adjusted for 10.8 V

60.381-E2
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RECEIVER TEST SET-UP
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Oscillator(s) and Frequency Multiplier

In single channel sets the receiver oscillator is
located on the RF5110 board. In multichannel
sets all oscillators are on the XS5111 board (2
Channels) or XS5112 (6 Channels).

Select the channel whose frequency is closest
to center frequency. If not otherwise indicated
ad justments should be performed on that

channel.

Connect RF diode probe 95.0089-00 leads to
the multimeter and select the most sensitive
voltage range.

Connect the probe to TP401 with the dot to

the live terminal.

Single channel sets

Adjust L3071 for maximum deflection

Multichannel sets

Adjust the following coils for maximum de-

flection:

L961, Channel 1
L962, Channel 2
L963, Channel 3
Lo64, Channel 4
L965, Channel 5
L966, Channel 6

Adjust L303 and L305 for maximum deflection;
Typical 2 to 3 volts
Requirement: > 1V

Receiver frequency adjustment

Connect coax probe 95.017900 to testpoint
TP401.

Connect the frequency counter to the probe,
and read the frequency. The frequency is
measured after the tripler and shall be
Fantenna 10,7 MHz

Single channel sets

Adjust L301 for the specified frequency (3xfx)
This adjustment shall be performed at 25°C
Requirement: Fnom * 0. 4ppm (£60 Hz at

150 MHZz)

60. 381-E2
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Multichannei sets

Adjust the following coils on the XS board to

the specified receiver frequencies (3xfx)

L961, Channel 1
L962, Channel 2
L963, Channel 3
Lo64, Channel 4
L965, Channel 5
L966, Channel 6

Requirement:
Fnom + 0.4 ppm (x 60 Hz at 150 MHz)

o -6
ppm = parts per million = x 10

IF Amplifiers
Connect a 10. 7 MHz signal generator to TP401

via coax probe 95.017900.

Connect RF diode probe 95.008900 with multi-
meter to test point TP501. (50uA range).
During adjustment the RF generator output
must be kept low enough to prevent limiting in
the IF stages, i.e. a maximum reading of 50uA
on the multimeter.

Adjust coils L503, L502, L5017, and L406, in
that order, for maximum deflection on the

mu ltimeter.

Front-end

Connect the RF probe 95.008900 and the multi-
meter to test point TP501. (50uA range).
Connect an unmodulated RF generator to the
antenna connector, J601.

Set the generator frequency to the receiver
frequency.

Adjust the generator output to produce a
deflection on the multimeter, i.e. a maximum
reading of 50uA on the multimeter.

Adjust L401 and L402 for maximum deflection.
Detune L403 and 405 as much as possible.

Adjust L404 for maximum deflection on the
multimeter. This is the only adjustment of L404
and it must not be touched during the rest of
the procedure.

Adjust L403 and L405 for maximum deflection
on the multimeter.

Readjust L4071 and L402 for maximum deflection.

Remove the RF diode probe.

60.381-E2
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IF demodulator

Standard Test condition:

Connect the RF generator to antenna connector
and adjust the output to 1 mV e.m. f.
Modulate the RF generator with 1000 Hz to 60%

of DF max.

CQM5112 =+ 3 KHz
CQM5113 =+ 2.4 KHz
CQM5114 =t 1.5 KHz

Connect a 4 ohm/3W resistor load to connector
J910/37 ( SPKR HI-SPKR LO).

Connect an AF voltmeter to J910/47

(FLTD VOL SPKR LO).

Turn R521 halfway up.
Adjust L504 for maximum reading on the

AF voltmeter.

Connect a distortion meter and AF voltmeter
and Distortion meter across the 4 ohm resistor
(if Storno E11c distortion meter is used switch
the function to AF voltmeter).

Adjust the volume control for approx. 2V
across the load.

Adjust L5071 and L406 for: minimum distortion.
The demodulated signal may be monitored on
an oscilloscope connected in parallel with the

distortion meter.

Connect the AF voltmeter and distortion meter
to J910/47 (FLTD VOL - SPKR LO).

Adjust R521 for a reading of 275 mV on the AF
voltmeter.

Requirement: 275 mV = 5 mV.

Read the distortion.

Typical Total Harmonic Distortion (THD) will

be less than 5%.

Receiver Sensitivity, SINAD
EIA or CEPT method may be used.

Receiver sensitivity measurement EIA.

The SINAD sensitivity of a receiver is the
minimum input signal that will provide at least
50% of the receivers's rated audio power with

12dB signal +noise +distortion to noise +

distortion.

60.381-E2
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Method of measurement. CEPT

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 scale;
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
signal (modulation) is removed with a notch
filter and the RF-signal is lowered in amplitude

until the remaining noise and distortion increases

to 20dB below the first condition, as read on
the distortion meter scale, This corresponds to
a reading of 10%, 10 being 20dB below 100,

which was our reference condition.

In practice our first condition is achieved by
feeding a minimum of 1000 uV of RF signal
modulated with 1000 Hz at 2/3 Af max. to the
receiver.

The audio output (which must be at least 100%
of the receiver's audio rating) is measured
through the psophometric filter, with the distor-
tion meter in position CAL and adjusted with
potentiometer 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 immeadiately
drops to indicate a low value, this being the

receiver's inherent audio distortion.

By backing off the attenuator of the RF-gene-
rator thereby lowering the RF-input to the
receiver, the noise will eventually increase;
the attenuator is now adjusted for a 10% read-

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

100 on the metér scale.

The RF-generator's calibrated attenuator now
shows the value of RF-signal required to
achieve a 20dB ratio between signal + noise
+ distortion and noise + distortion, i.e. 20dB

SINAD sensitivity.

EIA Method

The EIA method differs from CEPT by omitting
the psophometric filter, adjusting the RF genera-
tor for 2/3xAfmax, and measure at 50% of the
receiver's rated AF power.The SINAD sen-
sitivity is measured as a 12dB ratio between
signal + noise + distortion and noise + dis-
tortion, which corresponds to a reading of 25%

noise + distortion.

Adjusting the sensitivity

Lower the RF generator output to obtain 20dB
SINAD (10% THD as measured with the distor-
tion meter). Readjust L4902 for the best SINAD

Storno

Measuring 20dB SINAD

Adjust the volume control for 2. 45V as measur-

ed with an AF voltmeter across the load.
Adjust the RF generator output to obtain 20dB
SINAD condition.

Read the 20dB SINAD sensitivity
Requirement: <0.75uV (e.m.f.)

The sensitivity should be measured on all

channels, if more than one.

Measuring 12dB SINAD
Adjust the volume control for 2. 45V as measur-

ed with an AF voltmeter across the load.
Adjust the RF generator to obtain 12dB SINAD

condition.

Read the 12dB SINAD sensitivity.
Requirement: <0.3uV (3 e.m.f.)
The sensitivity should be measured on all

channels, if more than one.

Audio Frequency Response

Set the signal generator to Standard Test
Condition.

Adjust the volume control for 0. 82V across

value, e.i. lowest generator output for 25% the load. (4ohm across SPKR HI - LO).

THD. At 13.2V supply, AF = 60% AF max and 1000Hz
measure the output voltage according to the
following table:

Frequency Level Tol.
Type CQM5112 300Hz +9dB +1dB/-3dB

1000Hz 0dB

3000Hz -9.5dB +1dB/-3dB
Type CQM5113 300Hz +10. 5dB +1.5dB/-3dB

400Hz +8dB | +1.5dB/-1.5dB

1000Hz 0dB _

2700Hz -8.6dB | +1.5dB/-1.5dB

3000Hz -9.5dB +1.5dB/-3dB

6000Hz <-20dB

60.381-E2 -5 = 60.381-E2
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AF Power Output
Adjust the RF signal generator to Standard
Test Condition.

Set the supply voltage to 13.2V.

Adjust the volume control for 3W output (3. 46V
across the 4ohm load).

Measure the distortion (THD).

Requirement: THD < 5%.

Squelch

Release the squelch cancel button.

Adjust potentiometer R607 squelch adj. to open
the receiver for an RF input signal correspon-
ding to 8-10dB SINAD.

Current consumption

Measure the current consumption at 13. 2V.

Storno

Requirements

Condition 1 channel 2 channels| 6 channels
Standby <150mA <160mA <200mA
Receive <500mA <510mA <550mA
2W AF

~2 .83V r.m. 8.

across 4ohm.

For sets with selective calling facilities add
current consumption of the tone unit to the

figures above.

TRANSMITTER ADJUSTMENT

Adjust the power supply,voltage to 13. 2V and
set current limiter as follows:

6A
4A

25W transmitter:

10W transmitter:

Refer to Receiver Alignment for measuring 8.5V
regulated supply.

Preset all transmitter tuning slugs, L1517,

L204, L205, L208, and L209, to be flush with

the coil form top.

Connect a multimeter (2.5 volt range) to test
point TP201.

Turn the power control potentiometer, R215, to
minimum, anticlockwise (CCW).

Connect a Wattmeter, (25W) to the antenna

connector, J601.

Oscillator adjustment

In single channel sets the transmitter oscillator
is located on the RF5110 board. In multichannel
sets all oscillators are on the XS5111 board (2
channels) or XS5112 (6 channels).

Select the channel whose frequency is closest

to the center frequency. If not otherwise

60.381-E2

indicated adjustments should be performed on

that channel.

Key the Transmitter.

Single channel sets

Adjust L153 for maximum deflection on the
multimeter. The incriase defelection is small
and gently tuning si required. [f the frequency
is in the low end of the band is may be neces-
sary to turn the slug of L151 (L921 - L926)
partly into the coil form to obtain a multimeter
deflection.

Adjust L151 for maximum meter reading, ty-
pical 1.2V.

Multichannel sets

Adjust the following coils for maximum deflec-

tion on the multimeter, typical 1.2V.

L921, channel 1
L922, channel 2
L923, channel 3
L924, channel 4
L925, channel 5
L926, channel 6

60.381-E2
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Exciter, coarse adjustment

Connect a multimeter (2.5V range) to test
point TP201. Adjust L153 for maximum deflec-
tion.

Adjust L204 for minimum deflection. The dip is
small and careful tuning is required. Connect
the multimeter (1V range) to test point TP202.
Adjust L205 for maximum deflection on the
multimeter, typical 0. 4V.

Adjust L208 for minimum reading. The dip is
small and careful tuning is required.

Connect diode probe 95.008900 and the mul-
timeter to test point TP203.

Adjust L209 for maximum reading on the mul-
timeter, typical 10V.

Adjust the PA power control, R215, for rated
transmitter power, 6/10W or 25W.

Exciter, fine adjustment

Connect the multimeter to test point TP201.
Readjust L153 for maximum reading. Connect
the multimeter to test point TP202. Peak L204
and L205 for maximum reading. |f the maximum
is not well defined detune L153 slightly, adjust
L204 and L205, and repeat the adjustment of
L153. Connect the 95.0089-00 RF probe and
multimeter to test point TP203. Peak L208 and

L209 for maximum reading.

Transmitter frequency adjustment

Connect a frequency counter through a suit-

able attenuator to the antenna connector J601.

Single channel sets

Adjust L1517 to specified transmitter frequency.

Multichannel sets

Adjust the following coils on the XS board to

the specified transmitter frequencies:

60. 381-E2
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L921, channel 1
L922, channel 2
L923, channel 3
L924, channel 4
L 925, channel 5
L.926, channel 6

The frequency adjustment shall be performed
)
af 257 C.

. . %
Requirement: Fnom +0. 4 ppm.

RF power output, current consumption, and

power control

Connect the Watt meter to the antenna con-
nector, J601.

Increase the supply voltage to 16V. The voltage
is measured directly at the input connector
J910.

Readjust the PA power control, R215, for
rated transmitter power (P), 6/10 or 25W.
Requirement: Pnom +0.1dB.

Measure the RF power output at 16V, 13.2V
and 10.8V.

Requirements (25W):

Voltage Power Current
16. 6V 25W (ref) <5.8A
13.2V >24W <5.8A
10. 8V >20W <5.8A
Requirements (10 W):

Voltage Power Current
16V 10W (ref) <3.2A
13.2V >9W <3.2A
10.8V >8W <3.2A
Requirements (6W):

Voltage Power Current
16V 6W (ref) <2.6A
13.2v >5.5W <2.6A
10. 8V >5.2W <2.6A
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MODULATION ADJUSTMENT

Set the power supply voltage to 13.2V.

Connect a deviation meter through an attenu-
ator to the antenna connector, J601.

Connect a distortion meter and oscilloscope to
the deviation meter output.

Connect an AF generator and an AF voltmeter
to the microphone input via a 22uF capacitor;
refer to test setup.

Adjust the AF generator output to 1V r.m. s.
This voltage is approx. 20dB above the nominal
modulation input level (60% Af max) to ensure
full limiting in the modulation processor.

Find the AF frequency between 200Hz and
3000Hz giving the greatest frequency deviation
as read on the deviation meter with the trans-
mitter keyed.

Check the maximum deviation for both positive
and negative deviation polarity. At that audio
frequency set the maximym frequency deviation
Af max with R116.

Type Channel spacing Af max

CQM5112 30/25kHz *5kHz
CQM5113 20kHz *4kHz
caMs114 12. 5kHz +2.5kHz

Requirement

Difference between + and - deviation: <10%

Multichannel sets

In multichannel sets R116 is turned 2/3 clockwi-
se and the modulation adjustment is adjusted
individually for each channel using the Af max

potentiometers on the XS board.

R956 = channel 1
R957 = channel 2
R958 = channel 3
R959 = channel 4
R960 = channel 5
R961 = channel 6

60.381-E2

Modulation sensitivity and modulation distortion

Set the AF generator frequency to 1000Hz
Adjust the generator output until 60% of Af

max is obtained on the deviation meter.

CQM5112 : £3.0kHz
CcQMs113 : £2.4kHz
CQM5114 : +1.5kHz

Read the AF generator output and measure the
modulation distortion on the audio output of

the deviation meter.

Requirements:
Modulating signal: 75mV *2dB
Distortion: <7%

(measured without deemphasis)

Modulation frequency response
Set the AF generator to 1000Hz.
Reduce the AF generator output until a devia=

tion of 0. 2 x Af max is obtained on the de-

viation meter.

CQM5112 : £1.0kHz
CQM5113 : £0.8kHz
CQMs5114 : £0.5kHz

Vary the frequency of the generator and note
the deviation changes as refered to the 1000Hz
value.

Requirement :

Within the frequency range 400-2700Hz

the frequency characteristic shall lie within
+1dB/-1. 5dB related to a 6dB/octave charac-
teristic.

With 6kHz modulation frequency the deviation
shall be attenuated at least 6dB below the 1kHz

value.
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TYPICAL MODULATION FREQUENCY RESPONSE FOR CQM5000

MEASURED AT 6dB / OCTAVE

DEVIATION METER AF OUTPUT
WITH CONSTANT AF AMPLITUDE APPLIED

dB | 10 MICROPHONE INPUT
0 dB ~ 02 af MAX AT 1kHz L

\
\
« 2 \

=& 74 N
\
125 kHz \ \ 25/ 30 kHz

-10 74

A

- 1%

0,2 03 04 05 06 08 1k 2k 3k 4k 5k 6k 7k kHz
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ADJUSTMENT OF TONE EQUIPMENT

Measuring equipment

Storno TS-G13
95B0251-00

Tone Test Generator

Check the connections and the tone com-
bination of the TQ5001/TQ5002 and SU/5002;

refer to description and diagrams.

Adjustment of frequency deviation

Apply Standard test condition to the trans-
mitter; refer to transmitter test setup.
Establish a shortcircuit between emitter
and collector of Q108, on the solderside

of the TQ unit, which will produce a con-

tinuous tone to the modulator.
Key the transmitter using the tone button.

Adjust R113, TQ5001/TQ5002 for 70% of

maximum frequency deviation.

60.381-E2
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Remove the short circuit.

Connect the G13 Tone Test set to the AF

output on the Deviation Meter.

Check that the tone call is properly received

when the tone button is depressed.

Checking the Tone Receiver

Apply Standard test condition to the re-

ceiver; refer to receiver test setup.

Modulate the signal generator with the G13
Tone Test Set.

Set the G13 to the proper tone combination.

Check that the TQ5001/TQ5002 responds to

a released tone call.

60.381-E2
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CQM 5000

APPENDIX A

ADJUSTMENT PROCEDURE

A function and test box for connecting the
measuring instruments to the radiotelephone is

convenient, and it will facilitate the adjust-

ment procedure in workshops performing service

to many CQM 5000 radiotelephones. A proposal
and diagram for such a function and test box is
shown below. The mechanical design is left to
the user as it will depend on components avail-
able. This box can also switch the measuring
instruments between various outputs, and can

test the main functions of the radiotelephone.

The functions of the switches are:

Sy. HS Test (Hook switch)
Simulates the function of a hook switch
(tone key)

S5. Ignition off.

Simulates the function of the ignition
key switch. This switch is used to test
the function of radio sets using the ig-

nition switch as on/off.

Switches S4 and S5 are optional and may be
omitted. If so, a connection between terminal 1

and terminal 2 must be established.

si. Push to Talk ( PTT ) The box is via a cable terminated in two con-
Keys the transmitter and a toggle or lock- nectors fitting the rear sockets of a CQM 5000,
ing switch should preferably be used. and the instrument terminals should be types
used for common test leads.
S2. Resistor load Loudspeaker load
Loads the audio output amplifier with a Note: All power supply wires must be at least

4 ohm resistor or tests the internal

loudspeaker.

2.5. squaremillimetres.

S3. Audio output test FLTD VOL SQ HI test

Switches the AF voltmeter/distortion

meter/oscilloscope between the audio out-

put and the line level output ( FLTD.

VOLSQ. HI).

60.386-E1
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REMOVE SCREEN FOR ACCESS TO CRYSTALS

af - max

W = RECEIVER CHANNEL

/N = TRANSMITTER CHANNEL

ADJUSTABLE COMPONENTS AND TEST
POINTS ON XS5111/ XS5112

-DLOé.S2L



Storno

Storno

RF UNIT RF5110



G jo | abed

r €59 "Z0hX
0L1Sdd LINN 4Y
A 00§ g.L do1jouayd %6 4d 890 900S "6 |€08D
A 0§ Iqwesed 4dgzo0 Jdz°g 0L€S “HL |ZORD
A 0§ |Iqwede) 4dgz0 d4dz°g 0L€S 'L |LOHD
A0S g weds) %S5 4d oSl SLES 0L |ELED
ASE jeyue | 207 4N L°h TL1s gL fzied
A 0§ g wedasd %5 d4d /h 62€S L |LLED
A0S |Q wedad 36 4d gy €L€ShL |0LED
A 00§ g.L otjouayd %5 49 95°0 S00S "6 |60ED
A 0§ Iq weds)d %5 d4d 08l 98¢5 i1/ |80ED
A 0§ weds) dJdgz'0 4489 69€S 1L |L0€D
A 0§ 1d weusd %5 d4d gl €0HS "L |90€D
A 0§ IQ wedad g5 d4d g9 S0hS L S0ED
A 0S |Q weda)d 207 4d 089 96£S #1L |H0€D
A 0§ 1Q weas) %S5 4d o8l 98¢5 1L |£0€D
A 0§ 74 1s8Ajod 201 dJu ol SELS 9L z0ED
A 05 1g weds) %0z 4d 089 96€S "L [LOED
A9L jejue | 207 4n ol €L16°¢L |852D
A 0§ |q wewsd d4d gz H4d gy L9€S "L |SSTD
A 0§ | wedsad %07 d4d o051 T6€S ‘0L |1STD
A 0§82 uoye L 4d g0 d4do-g €705 'SL |€SZD
A 0SZ uoye | 95z dd 6t 1z0s's. |zszo
A0ST uojja | 25 ddzz %1205 °SZ {1520
A 0S¢ uojje | 4ds0 4do'g €205 'S |0STD
A 0S¢ eI %5 4d o0ze 8705 'S |60ZD
A 0§ uoyye L %5 ddog §Z0§°SL |8hZD
AOST BOIIN 96 ddzsg TE0S°SL |LtTD MO1L
A 0SZ eoIN 35 4d o€l LTOS'SL |28TD M ST
A 052 eOIW %5 ddozz 8705 °SL {9tTD
A 08§ g wedsd %07 d4d oSl 76€S "L |ShTD
ASE |ejue | %07 4N L'h TLLS €L [WhTD
A €9 74 158404 20L 4n 10 LS 9L |EnTD
A0SZ eI %5 4d one 7T0S°SL |ehed MSZ
N0ST eoly 25 4d os1 L€0S Sz {zheDd MOL
A0ST 2ol N %6 d4d one 7205 °SL | LwZD MSZ
A0S BOIW %S d4d 051 LE0S"SL |LhZD MOl
A 0SZ eI %6 d4d oLt 970S'SL |0hZD
A0SZ eI %6 d4d ol 6105 °S. |6€2D MSZ
A0ST eI %01 d4do0°g 6205 'S |6€2D MOL
A0S eOIN %5 4d 001 020S°'s. |8€zD MST
A0ST BOIW 96 4d g9 0£0S 't |8€2D MOL
A 0ST edIW %5 d4doze 8705 °SL |2£2D
A9L jeyue | %07 4n ol €L1S €L |9€TD
v1vd 3d00 | oN | AdAL
DULICIEG

A 0§ |q wedas)d %07 49 0s1 766G 'L |S€TD
A €9 14 159Aj0d %0L 4N 10 wilS 9L |hEZD
A 0ST B2l %5 4d oLl 9705 °'S. |€€2D
A0S 1g weda=) %5 d4d 9g 08€S "L |z€TD
A 0§ g wedasd ) 4d o1 LLES L |LETD
A 0§ |Q wedad 202 du | L6€S tL |52TD
A0S |Q weus) % 4d g| 72€S 0L |hTZD
A0S |1Q wedus) 25 d4d gy 72€S L |€TTD
A 0§ g wedaa) %02 dqu | L6€S WL |Tzed
A 0§ |Q wedss) %02 Hdu | L6€ShL |LTTD
A 0§ 1q weus) 202 du | L6ES "L |0TZZD
A 0§ g wedusd %6 dd6g 8/€S 1L |61ZD
A 05 1Q wedus)d %5 4dzi 7LEShL |8LTD
A 005 g.1 otjouayd %5 4d 95°0 S00S 6L |21ZD
A 0§ 1d wedsd % d4d /n 645 0L |912D
A 0§ I wedad %5 d4d gl 712€S ‘0L |S1ZD
A 08 1Q Weus)D %0z dd ozt S6€S WL {W1ZD
A 0§ 1Q wedusd 202 du | L6€S L |€1LTD
A 0§ 1Q wedaed %02 du | L6€S 1L |T1TD
ASE |ejuel 207 4Nzt LZLS €L |11ZD
A0S g wedusd 25 dd g LLES L 012D
A 0§ 1g wedsd %5 ddgi €45 0L 602D
A00S g.L oljouayd 26 4d 6£°0 £00S "6. [807D
A 08§ g Wedsd %5 dd gg LLES WL |202D
A 0§ |Q weds)d 25 dd gy w1£€S "t 902D
A 0§ 1Q Wedusd %02 du | L6€S hL |S0ZD
A 0§ |Q weda) 202 du | L6€S "tL |70TD
A 08§ 1q weas) %5 4dgg LLES 1L |€02D
A 08 1q weds) ) 4d 01 LLES "hL |10TD
A 0§ 1q weds) %¢  dd6¢g 8L€S 'L |851D
A 0§ |Q wedusd 3 4d 01 LLES 0L |LSLD
A 0§ IQ weds) %5 d4d gy €S "L |9S1D
A 0§ 1g wedus) g 4d g9 Sons L |SSLD
A 0§ 1Q weus) %07 49 089 96€S "L [71SLD
A 0§ IQ wedsd %5 d4d o8l 98€S 'L | €5LD
A 0§ REREEVN[F %0L  du ol SE15°92 |ZSLD
A9L jeyue | %0  4n ol €LLS'EL |LSLD
A 0§ I wedasd %0z d4d oSl z6€s L |TLLD
A €9 14 1s84j0d %5 du g9 LSLS'9Z |LLLD
ASE |ejue | %07 AN L°h TLIS €L |0LLD
A 05§ 1 wedssd %02 du | L6ES WL | 601D
A 0S 74 1594|0d %G dug-g 0hLS 92 |801LD
ASE |ejue | %07 4N L'h zersteL |o1d
A S€ jejue | %07 4no0°lL 0£1S°€L |901D
AE9 74 1s8Aj0d 95 du /f Th1S 9L 701D
ASE jeyue ] %07 4N .'h TLLS €L | €01D
ASE jejue | %07 4N L'h TLLS €L | 201D
vivd 34d00 | oN | 3dAL

ouiol§




0L1Sdd LINN 4

G Jo ¢ obed

h €59 "Z0h X _

M STZL 0 wijl uoque)n %9 wyo /7 0€75°08 | 802 :
M SZL°0 wjlj uogaed %S wyoe o} GZZS°08 | L0TY
M SZL 0 wity uoqued %S wyoy 1 '¢ 606 °68 | 902
M SZL 0 uoqJe) %S wyo 0ze Lt1ZS'08 | S0TY
M SZ1°0 uoq.en %9 wyo zz 6225708 | 10T
M SZL°0 uogJed %S wyo /u €ETG°08 | €02y
M SZL°0 uoqde) %S Wwyo 06¢€ ©7heS 08 | 70T
M SZL'0 uogJden %S wyoj €°¢ §G¢S°08 | LoTd
M SZL°0 uoqg.Je) %S wyoy 24 LSTS08 {191
M SZi°0 uoqJed %S wyoy| g1 €975°08 1091y
M SZ1L°0 uoqJed %S wyo 9/t s 08 8S1lY
M SZ1°0 uoqJed %S wyoy 0L 1925708 | LSLY
M SZ1L°0 uoqJey % Wwyox 7 '8 097508 9S1Ld
M SZL°0 uoqJe) %S wyo 089 LhZG 08 | SSLY
M SZ1°0 uoq.ed % wyoy L 6975708 | #GLY
M S0 JLN %01 wyod €€ 880G 68| tSLY
M STL°0 uoqJe)d % wyox 89 65¢5°08 | ZSLy
M SZL°0 uoq.ed % wyoy 8 '9 65¢5°08 ] 191y
M SZL'0 uoq.ae) %S wyo £°¢ hSTS08 ) ZLLY
M 10 uoqued %02 wyoy g 0505981 9LLY
MSZ1 "0 wjly uoqued %S wyo3 0| 672508 | SLLY
M SZ0 wiid |els % Wwyoy 4 °Z¢€ £80G°68 | 1l lY
M SZ'0 wilj 1219 Bl wyod -zl 77809768 | €L1Y
M SZ0 wyly jers %l wyo3 0t 98097681 CLLY
M SZ°0 will [ejs iy Tl WYOHM 117G 2809681 0L1Y
M SZL°0 wjis voqgJed %S wyoy €1 L60S 68| 601
M ST°0 Wil el % wyod L1°g 780S 681 801y
M ST'0 wily 1eyle % wyo> G "0l €80G°68| L0LY
MST 0 wiiy ey W % wyoM. 'zl G805 681 901Ld
MST 0 wiy jers %l Wwyos "ol €809 68| S0LY
M SZL'0 witly uogque)d %S wyod 1§ G606 681 7OLY
M SZL°0 wily uoque) % wyo ogeg EhCS 08| €0l
M SZL 0 wjly uoqued %9 wyoyf zz 5975 °08) Z0LY
Jojsisued | 60€0d SL1S°66) S09D
401Sisued | 60€09 SLLS 66| 709D
Joysisued | 60£04d GL1S'66) €090
J0ysisued | 6€204d L0ZS 66 709D
Jojsisued | 8€70d €S 66| L09D
13d4-SOW GOTNE 162566 L0OSD
d3d={ ShZSNT ShZS 66| ZOWD
Joysisued | 68Xdd 0hZS '66| LOKWD
J0isisued | 69€ZNd LTES 66| ZOED

vivd d4d0O0D | ON | IdAL
ouI0l§

J03isisued | 69€INd L11€S 66 |LOED
Joysisued | L€70d 1715766 JoLzD
Joisisued | JANASLS| LZ1S 66 60Z0
Joisisued | £0£049 162566 [80ZD
Joisisued | L0zag GhES 66 {L0CD
J0isisued | vd #h€S "66 [90ZD M 0L
403sisued ] vd EWES 66 [90ZD M ST
Joysisued ] vd The€S 66 |S0CO
Jojsisuedy 4y 61€S 66 [70ZD
Jo}sisued | 81€S "66 |€0ZD
Jolsisued | 8%€5 66 [0ZD
40ysisued | 106 ENT €9€5°66 [L0CD
J0}sisued | 69€ZNd LES 66 JLSLO
Nid £ 40109UuU0d "Wa 0€Z0 "Lt {€06d
Nid 1 40123UuU0d "Wa4 176G "Lt |L06d
Nid € J40)D2UU0D “Wa4 ShSS 'Lk [L0Zd
Nlid # J40129UU0D "Wo 4 LSS 'Lt jl0ld
V100 3oYD 4y %0L Hnh &L €205°19 (L0977
Jowdojsuedy | ZHX GSh GZ0S L9 [h0ST
Jawdoysuedy 4| ZHX S5k GZ0S L9 |€0ST
JauJaojsuedy 4| ZHW £°0L 9Z0S '19 |20s1
Jouwiojsuedy 4| ZHW £°0L 920519 |L0ST
|102 ZHW L°0L 8€0S5°L9 |9017
ZHW fL1-9%1L 6€0S L9 |SORT
ZHW f1Z1-9171L LEOS LY |0t
ZHW #£1-9%1L LEOS L9 |E0NT]
ZHW tLL-91L LE0S LY (Zow
ZHW #1£1-917L L€0S L9 [LOW7]
ZHW #91-S€L GE0S L9 |S0€ET
ZHW tZ1-9%L L70S L9 [€0€T
VL0 %0L Hng'¢g SL0S 719 Jzo€T
ZHW SS-Gh €08 L9 |LOET
ZHW fiLL-9171L 0860 °Z9 |6€£C1
ZHW tL1-9111L 1860779 |8€Z7
ZHW fLL-911L 616079 [L£TT
ZHW wLL-9171 1860729 [9¢€T71
ZHW t1Z1-9171 0860 °79 |S€TT
ZHW #LL-9%11 1860729 [hET
ZHW #L1-9171 1860 °C9 [Z€TT
ZHW ©ZL-91L 9860 °79 |0€TT MOL
ZHW fLL-9171L #7860 °C9 |0€TT M ST
ZHW fZL-9%L €860 °79 |67T7 M OL
ZHW LL-9%0L 6.60°79 |6TZ7 M ST
ZHW wZL-917L 9860 79 |[8ZZ1
€8EL7L9 |L2TT
ZHW L1-9%71L 6L60°C9 |9ZT1
ZHW f1LL-911L 886079 |S¢TT M OL
ZHW 7L1-9171 G860 °Z9 |SZT M ST
4d0J | oN | 3dAL

L TTTTTS




01154 LINN JdY

G Jo g abed

£59 "Z0nX |

Vivd

3d0D

ddAl

ouiIol§

ZHY STl d8}|ly weds) ZHY SSh 9h705 "69 | Z0SZ fLls

zHM0g/52/0T 49yl "weds) ZHY S $h0S 69| z0SZ
ZHM STl 431113 |e1sAuD ZHW £ 0L 6€05 69| 10SZ 11§
ZHY 07 SENTINIE/Nie) ZHW £ 0L 8€05°69| 1052 €LLS
1H 0£/5¢ 491113 [;1sAuD ZHW £ 0L L£05°69| 1052 ZLLS

@3oyo Bujdweq n8sL 19| zozz

oyd Buidweq ©8€L°19] L0ZZ

Z1-86 |e1sAuD ZHW ShZ 0l 0L0S 86| LOSA

"Bau aberjop €gLo L] zooan

Joyldwe 4y z00Zva.l 0€LS L | Lo9N

"o9)ep/dwe 4) 0S/veaLl 6ZLS 7L | zosN

Jairdwe 4 7S0EVD 8ZLS L | LosN

‘dwe 40 |eng 8SEWT LELS"hL| LOLN

JawJojsuedy 4y sgeL 19| Lozl

yoims Lh90 "Zt7| 109S

M SZL"0 Wiy uoqued %G wyo 001 L£75°08 | 6€9Y

MSZ°0 Wyl uoqued &g wyo | €15 08| 8€9Y

M SZL0 W[l uoqued %5 wyo 089 LhTS 08| ££9Y

MSZL 0 Wyl uogue) %S WYyo 0/Z-8°9 XXTS 08| 99y

MSZL "0 wjly uogue) EYe wyo 94 77€25°08 ] €9

M SZL'0 wjly uoqued 3§ wyo | €1zS 08| 9y
Yivd 34d0D | oN | 3dAL

ouIoN§




-zéi
L00S SX

LINN LO3NNOOJYILNI

01aNY XL/dW

Y¥0SS3008d
olany x.1
IH

02

IH 21
07 21N

20

-V

1Nd1NO 3NOL

01

22

LNOD AS'®

31NN

Xy

IH ©S/10A Q.4174

ayvno
T3INNVHO

IH ©s/1

OA

lld

(aa1a) Lid

34¥vds
34vds
sia 92

(aa1a)
A3Y 1NOD
VNN3INV OL XL A

X4 A

Alddns vd XL

07 uM
IH 4%

YIV3IdS 0oL

Lld
AS'8

S8
4]

AS'8

b

dS
dS

* + + | + o e = =l * OSH - ZH
* + |+ + + | + + | + | + OLtH - 6H
- + - - + |+ + + + 8H - LH
* + bl s = | = = = * 9H - SH
#* + + |+ = = = = * H - €H
8L | 4L | ot | st | v | el | oz | | oL L00S SX
ut
'S13S 000SWOD NI O3TTVLSNI 34V ('SH3GWNN —L) SNOILJO - 3NOL LN3d¥34dia wed ||
N3HM G3AOW3¥ 38 OL 3AVH LVHL SAVHLS HOIHM MOHS MO13@ S37avl 3HL [ ¥
ILH O——1> ¢
H B O——mroA> L
u 0oL UWH O—————> 8
560 —— uedy T UH O———4 5 ¢
€
> v
z
Ler
4doag 4o ut
ut ug 00t ned [ T E6D _
06 == —l—2560 —— 6i6d _ £569 :
SLH
b4 —0 | L
. E:So__l 4Lz S
: 7062 €064 9
L2061
z v
€
2061 gL
5061 ¢
€06 1
. 095
" 1064 _H_
y & 6
2064
€ Sy O————2> 2
s 8
— < v
& 5z H i
L 0ZH L
oxu ”H 0SH c
i \O T
z —o oL
OLH
: S :
H
9 Al[lmﬂl[l!’. 9
- £060 si &H n
7 ——o0 L
< e ]__p
IL €4+——0 S
LTH)
- 9061
P O P
44089 24dog9
€060 T 1069
» > 9
2060
€ u—— ¢ > L
z $062 9169 S ¢
| €f——O0 stH - L
€
106 v
—0 S
z arlozz 1060 €EH w ot >z
OJ o—
: 2069 ﬂ 6
3 (13
O— oL
togd 8LH
o1
z
t
706 [

v

© 118 0344
L lg o384
z 118 03ud
"WOD 'NVHD
07 JIW

IH JIW

1ld

INOHJOUDIN 0L

XL AS8
IH ©S/10A Q4174
IH %S
v ]
EF W]
IH ©S/T0A
XL AS'8

-v

EINT]

XL ASB

LW XY
WHVIV—— ——IH DS/T0A ‘Qdl1d
Lid
IH 0S/10A
(Av134 0l) Lid
XL AS
IndLNO 3NOL
%2078 JIW
A3M 3NOL —— — — — — ITavsia 99

03s
3NoL
ELE]

QyvN9 13NNVHD HLIM
SNOILONNA 3AILYNE3ILIY

IH H)dS
IH OS/70A Q.4114

Iavd
H3M0od

A3M 3NOL/3NEVSIa 92 oL

3Yvds

(318vsia 99)

v

IH dXdS TVYNY3ILNI



G jo | abed

a €69 "Z0hX
0l1S9d4d LINN 4Y
A 008 g.L otjousyd %5 4d 890 900S "6 |€0nD
A 0§ |qwese) 4dgz0 4dz°g 0L€S 'hL {TowD
A 0§ |qwesdd 4dgz0 4dz°g 0L€S 0L [LOWD
A0S 10 Wedad %5 4d 051 SLES WL |ELED
ASE jejue | 207 4N /'w TLLS €L fT1ED
A 08§ IQ wedasd %5 4d /n 655 0L |LLED
A0S 1Q wedad 25 ddgy €LES'hL |0LED
A 00§ g.L 21jousyd %5 4d 950 S00S "6/ |60€D
A 0§ 1Q weus) %6 d4d 08l 98¢5 'L {80€D
A 0§ weds) 4dsz0 4d g9 69€S 1L |20€D
A 0§ IQ weusd 25 4d gy £0hS "t |90€D
A 08 1Q wedad 3 4d g9 SOnS 12 1S0ED
A 0§ |q Wedsd 20z 4d 089 96€S 1 |70ED
A 0§ |0 weusd %5 4d o8l 98€S 'L |€0ED
A 05 74 158404 201 d4u ool SELS°9L |z0ED
A 0§ |Q wedasd 207 4d 089 96€£S ‘L |L0ED
A9L jeyue | 207  4n ol €L15°€L 18520
A 0§ Iq wesd)d 4dgz0 4dg ) 19€S 'L {SSTD
A 0§ I1Q weduad 207 4d o5l Z6€S "hL |WSTD
A 0ST uojje L 4dg0 4do'g €705 °SL |£52D
A 0S2 uojye | sz 4d6g 1205 'S |zsZD
A0SZ uojye |, %s  d4dze ©20S °SZ |1S2D
A 0S¢ uojje | 4d 50 4d0°8 €205 °S. |0STD
A 0SZ eI %5 4d ozt 870G 'S. {67ZD
A 062 uojya | 25 d4do¢g §Z0§°SL |877D
AOST eI %6 ddzs T£0S°SZ |LhTD Mol
A 052 RO 25 4d o€l £20S°SL |LhTD M ST
A 052 B2 %5 d4d ozz 8705 °SL |9wZD
A 0§ g wedsD %0z 4d oSt Z6€S 't |ShTD
ASE |ejuUR | %07 4N L' TLLS €L |thTD
A €9 714 1s9Aj0d 20L 4N 10 whlS 9L |€hTD
A0S eIl %5 4d one 7205 °SL |thzd MSZ
A0S eoI 25 4d oSl L€0S'SL |znzd MOL
A0ST 2ol %6 dd one TT0S "SL | 1wZD MSZ
A0S BOI W 25 4d oSl L€0S 'S |1ZD MOl
A 052 BOI I %5 dd oLt 9705 'SZ |owzD
A0ST edIN %5 4d oL 610S°SZ |6€2D MSZ
A0ST BOI W %01 4d0°g 620S°SZ |6€ZD MOL
A0ST edI %5 4d 001 020S "S. |8€zD MST
A0SZ edIN %5 d4d g9 0€0S "t |8€TD MOL
A 0S2 eI %5 ddozz 870G 'SL |L£2D
A9L jejue g %07  4n ol €L15 €L |9€TD
v1vd 4d00 | oN | 3dAL
oULICIG

A 0§ g weds) %0z 49 05l 76€S "L |S€TD
A €9 14 159A]0d 0L 4N 10 1S 9L |hELD
A 052 B2 95 4d oLl 9706 °'S. |€€2D
A0S g weds)d 25 4d 95 08€S ‘1L |Z€TD
A 0§ |1Q wedad g5 4d ol LLES 'L |1€TD
A 0§ |Q weds)d 202 du | L6€S 'L |STTD
A0S |Q weds) ) 4d g| 712€S WL |hTeD
A0S |Q weusd %5 4d gl wLES L |€TTD
A 0§ |Q wedad 202 du | L6€S L |zzTd
A 0§ |1q wedas)d %02 Hdu | L6€S 1L |122D
A 06 Q wedsd 202 du L6€S t1L |0ZZD
A 0§ |Q wedusd 55 4d6g 8/€StL |61TD
A 0§ |Q wedusD % 4d z1 TLES hL 817D
A 00§ g1 21jouayd %6 4d 950 S00S°6L |21ZD
A 0§ IQ wed4sd % dd /% 65 0L |912D
A 0§ g wedsd 35 dd gl 72€S "t |S1TD
A 0§ 1q wedd) 20z 4d 0Lh S6ES 1L |WlTD
A 0§ g Wedusd 202 4u | L6€S 1L |€12D
A 0§ IQ Wedad 202 du | 16€5 1L |Z1zD
ASE |eue 207 d4nz°¢ LZLs €L {11eD
A0S 1Q weds) %5 ddgg LLE€S hL 012D
A 0§ 1 weda)d %5 dd gy £LES 'L 602D
A00S g1 o1jouayd %5 4d 6£°0 £00S 6L [807D
A 0§ IQ Wedusd 95 dd ¢ LLES WL |£02D
A 0§ |Q wedad %5 d4d gl w1L€S 1L 19020
A 0§ IQ wedad %02 du | L6€S L |S0ZD
A 0§ |Q Weda)d 202 du | L6€S 1L [702D
A 0§ 1q weds) 3 4d ¢¢g LLES 0L |€02D
A 05 |1Q wedus)d %6 4d oL LLES 'L [10ZD
A 0§ |Q wedsd % d4d6g 8/€S 't |8S1D
A 05 |g wedusd %5 ddol LLES L [LS1D
A 08 |Q weds) 35 d4d gL €O0S "hL |961D
A 05 1Q wedsd % 4d g9 SOhS ‘1L |SSLD
A 0§ 1Q wedsd %0z 4d 089 96€S 'L |0SLD
A 0§ 1Q wedusD %6 4d 081 98¢5 1L | €SLD
A 05 74 1s94j0d %01  du oL GELS°9Z |ZSLD
A9L jeyue | 207 4N ol €L1S €L |LSLD
A 0§ |q weua) %0z 4d oSt 76€SHL |TLLD
A €9 REREEIN[F %5 4u g9 LGLS"9Z |LLLD
ASE |eyue | %07 4nZ'w ZLIS° €L |OLLD
A 0§ g weusd %02 du | L6€S tiL |60LD
A 0§ 74 1s84j0d %5 dug-9g oLS 9z |80LD
ASE |ejue | %07 4N .°h TLLS €L | 20LD
A S€ |ejue | %07 4no0°L 0L1S €L |901D
AE9 74 1s94j0od %S du /h hls 9L |701D
ASE |eyue | %07 4N L' TLLS €L | €01D
ASE jejue | %07 4N L TLLS €L | TOLD
vivd 3d0D | oN | 3dAL

oui0l§




G Jo ¢ ~oed

r mm@.moiﬂ
0L1lSdd LINN 4y
1100 4y ZHW t121-9%71L 1860 °79| 11z
VE0 MoYd 4y 20L  HN oL 1€05°19] Lz
1109 4y ZHW t1£1-9%L 7860°279] €127
1100 4y ZHW 1£1-9%1 7860°79| 7127
YV 590 aMoyo 4y %0L HNO'L 6205 °19] L1Z7
1100 4y ZHW #1Z1-9%1 9€05 19| 60271
1100 4y ZHW 1£1-9%7L 9€05 19| 8027
Vel 3oyd A4y 0L HN 10 8705 19| L0271
Vv 5970 oyd 4y 0L HNoO'l 6205 19| 9027
1102 4y ZHW 1£1-9%1 9€05 19| 5027
1102 4y ZHW #121-9%1 9€05 19| 10T
Moyd 4y €8€L°19] €021
Vel M0YD 4y %0l HN 10 8205 19| 2027
V80 aMoy2 4y %0l HN§°L 0£05 19} G517
Y E£0 oYD 4y 301 Hn ol L€0S L9 #SLT
1100 4y ZHW f1£1-9%1L 1h0G 19| €517
V8o oYd 4y 201 Hng'L 0€0S 19| Z517
1102 4y ZHW 85-8% Z€0S°19] LSLT
AZL Aejay 12-1¢ S80S 85| 109
40129UU0D 4HN S9LSLh| L09r
193205 6255 Lt LOEr
193205 6255 Lh| LSLr
YW 07 <ER A9°L €0€5 66| 9090
apoiq 8Lt NL L£T5 66| S090
apoiQ 8h LN L£75 66| 71090
apoig 8 LN L£25°66] £09Q
apoiQ 8hLhNL L£25 66| 09
apoig 8h LN L£T5 66| 1090
apolQ 8h LN L L£T5 66| 70SQ
apolQ 8h LN L£75 66| 10SQ
apoig ‘ded LhES "66] LOEA
apoiqg 8hLiTNL LE£TS 66 L0ZQ
apoiq 8hLtNL L£TS 66| TSLA
apoiq "ded Lh€S 66| 1S1Q
apoiqg 8hItNL L£TS 66 zoLA
apoiq 8hLhNL L£75°66] L0LQ
A 0§ 1 wWedsdd %07 4d osh S6€S L] 129D
A 05 IQ Wedad 207 4d ozt S6€S L] 029D
AST 0913 $00L+0L- 4N 027 S915°€2| 819D
A9L 02|13 %00L+0L- 4N /% ©91S°€L] £19D
AE9 74 1s84j0d 0L du g9 £r16°92] 919D
AE9 74 1s94j0d %01  4u g9 €hls 92| S19D
v1ivd 34d00 | oN | IdAL
9-.-30

A9L 02|13 %00L+0L- 4N 0Lk 991G €L 719D
AE9 74 1s9Aj0d 0L 4N /170 871592 {€19D
A S€ |ejue | %0Z 4N 770 8915°€L |719D
A €9 74 159404 %0L 4N 10 1S 9L [ L19D
AE9 jelue %07 4N /h SLLS €L |0L9D
ASE jejue | %07 4nL°h ZL1GS°€L 16090
A €9 74 159404 0L 4N 10 tit7lS "94 809D
A S€ jeyue | %07 4N Lh°0 691G €L |£09D
A S€ |ejue | 207 4N 0°L 0415 °€2 |909D
A9L 02/3 %00L+0L- 4N /h 7915 €L 509D
ASE |eyue | %07 AN/t TL1S €L | 109D
A 0§ 74 1s8Aj0d %01 du /h 615792 | €£09D
A 0§ 74 1s8Aj0d %0L d4ug-9 w€16 9L | 209D
A 0S -4 159Aj0d %01 Hu/'h €ELS 92 | 109D
A 0§ 74 1s9Aj0d 201 dug'g 7€15°92 | 7zsD
A9L 0213 %00L+0L- N 0/t 991G €L | 125D
A SE jeyue | 207 4no0°L 0L15°€L {0ZSD
A0S IQ weJs) %02 Hu | L6ES HL | 615D
A0S g Weda) 20z dd ozz €6€S 1L | 818D
A0S IQ weda) 20z dd o0zz €6€G hL | L1SD
A SE jeyue | 207 4N 7T'0 8915 €L | 918D
A S€ |eyue | 207 4N zZ°0 891G°€L|SLSD
A §€ |ejue 207 4noQ°lL 0L1S €L | 1LSD
A S€ |eue | 207 4n0°lL 0L1S €L | €1SD
A S€ [eyue | 207 4no0°lL 0L1G €L ZLSD
A S€ |eyue | %07 4N 720 891G €L {L1§D —| TITO00LY
A S€ |eyue | 207 4no0°lL 0L15°€2 015D
A 0S 74 1s9Aj0d 20L duU/l°h €ELS 92 | 605D
A 0§ 1 weds)d 26 4dozz L8€S 't1L | 805D
A0S 1d 21wedsd 2 4d 001 £8€S WL | LOSD
A 0§ 1d weda) 25 d4d /p 6LES "t | 90SD
A 08§ 14 1s8Aj0d %01 Hu 0l GELS 7921 50SD
A 0§ 14 1s84j0d %01 Huol SELS 9/ | #0SD
A 0§ 14 1seAjod %01 du ol GELS°9Z | €0SD
A 08 g wedad 20z 4d 0sh G6€S 'L | 205D
A 0§ 1 wedasd %5 d4dze SLES 'L | L0SD
A 0§ IQ weusd %S5 4d 0.2 88€S 'L | SLHD
A0S REREEINE| %01 du iz LELS 9L | 01LlhD
A 0§ BEREEIN[X %01 du oL GELS 9L | €LhD
A 08 14 1s84|0d %01 dueg‘g ZELS 9L ] TIhD
A 0§ weso) 4d gz°0 4d9°g 89€G 'L | LLhD
A 0§ |Iqwedsd 4dgzo 4dgy 19€S ' | 01D
A 005 g1 21jousyd %5 4d zz 0 L00S "6. | 60t1D
A 0§ |g weseD) 4dgz'0 4dz°8 0LES "#1L | 800D
A 0§ Iqwesed 4dgz'0 d4dz°8 0L€S 'L | LOWD
A 0§ 1Q wedus) %0z 4d 0lh S6€S 1L ]| 900D
A 0§ IQ wedusd %0z 4d oLt S6€S L | SORD
A0S | weds)d %07 4d 0sh S6£S hL | HOwD
vivd 4d00 | oN | 3dAL

oui0l§




0LLSdd LINN J¥

G Jo ¢ abed

€59 .S:xJ

M SZL0 wijly uoqued %S wyo /¢ 0€Z5°08 | 80ZY ;
M SZ1°0 wily uogaen %S wyo o1 GZ7S°08 | L0ZY
M SZL°0 wijlj uoque) %S Wwyo 'z 2605 °68 | 902
M SZL0 wjly uoqued %S wyo 0zt LZS "08 | S0TY
M SZ1°0 wity uogued % wyo zz 62¢S 08 | 70TY
M SCL 0 wjly uogque)d % wyo zu €€TS 08 | €0
M SZL'0 wjly uoqued % wyo 06€ 7177508 | TOTY
M SZL°0 wiy ueqJed %S wyoy €°¢ S975°08 | LoTY
M SZ1L°0 wji vogae) % wyoy £ 'k LSTS 708§ 191
M SZ1°0 wjtj uoqJed %S wyoy g1 €975°08 | 091
M SZL0 wjly uoqued % wyo 94t S 081851y
M SZL 0 wjty uoqued % wyoyi 0t 1975708 | LSLY
M SZL'0 ujly uoqued % wyoy -8 0925708 | 9S1Y
M SZL°0 wiy uoqued % wyo 089 LhTS 08 | SS1Y
M SZL°0 wit} uoqued %S wyoy Lt 697508 | #SLY
M S0 JIN 301 wyoy €-¢ 8806 °68 | €SLY
M SZTL 0 wiiy uogqued % wyox g 9 65¢5°08 | ZSLd
M SZL"0 wijly uoquep % wyoyl 8 "9 65¢5°08 ) 1SLY
M SZL'0 wjlj uoqJed % wyoy £°Z 7SZS08) LLLY
M1°0 od uogqued 907 Wwyoy g 060598911y
MSZL "0 wyy uoqued %S wyox 01 677508 | SLLY
M SZ°0 witd |eye Bl WYoy 1 °zE £80S°68 | hLlY
M SZT0 Wity 1e1e % wyos  °zl 7805768 €L1Y
M SZT°0 wily |ers %l wyo ot 9809768 ZLLY
M SZT0 wi [eje N L WYoM L1L°g 28097681 0L1LY
M SZL 0 wyi uog.ed %S wyoy €1 1605 68| 601N
M ST°0 wil jels % Wyoy L1 g 7805 °68 | 80LY
M ST°0 wil jels % wyox s 0l €805 768 L0LY
MSZ "0 wiy jele iy %l WYoM L "zl G805 °68] 901
MSZ°0 witl jeys iy %l wyoxs "ol €809°68| SOLY
M SZ1°0 wjly uogqued %S Wyoy 1§ 660G 68| 0Ly
M SZL°0 wjlj uoqued % wyo geg EhCS 08| €0LY
M SZ1°0 ujly uoqued %S wyoy ze §97S°08| zoLd
J0isisued | 60€0d S119°66) S09D
Jo}sisued | 60€09 SLLG 66| 709D
J0)sisued | 60£09 GLLS'66) €090
Joysisued | 6£204d 102G 66| Z09D
Joisisued | 8€704d ENLS 66| L09D
134-soW SOCNE 167566 LOSD
A34=f SHTSNT SheS 66| ZoHD
Jo}sisued | 68Xdd 0hZs 66| LOKD
Joisisued | 69€TNd L1€S 66| ZOED

vivd 4d0D [ ON | IdAL
ous0l§
P —~

J0isisued | 69€TNd LH€S 66 |LOED
Jdoysisued | LETOY 1Z15°66 |0LZD
J40)sisued | L€COd LZ1S°66 |6070
Joisisued | L0£Dd 167566 807D
J401sisued J. 10zAag GHES 66 (L0CD
4031sisued | vd €S 66 |90ZD M 0l
J403sisued | vd EWES '66 [90ZD M ST
Jojsisued ] vd Th€S 66 |S0CO
Joysisuedy 4y 617€G 66 [H0TZD
Joysisued | 847€S "66 |£0TD
Jolsisued | 8h€ES 66 fL0TD
Jdoisisued | W06 ENT €9€S5°66 [L0ZD
40]sisued | 69ETNd [7€S°66 |LSLD
Nid £ 40}09UU0D "W 0€Z0 "Lty j€06d
Nid 40]103UU0D "Wa L1768 "Lt |LO6d
Nid € 40123UU0D "W ShSS 'Lt |10Td
Nid # 40129UU0D "We4 LhSS "Lt |L0Lld
V100 20U 4y %0L HN G/ €205 719 [L0971
JaWJojsuedy H| ZHY SSh GZ0S 19 OS]
42Wwdojsued) H| ZHY 9Sh SZ0S L9 }€0S7
JawiJojsuedy | ZHW L0l 9205 "L9 |20s1
JauJojsuedy Hj ZHW L0l 92¢0S L9 |L0S7]
100 4 ZHWN L0l 8€0G L9 |90%7
100 J¥ ZHW 71-9%1L 6€05°L9 JSONT1
1100 4y ZHW fLL-917L LEOS LY |70hT]
100 4y ZHW t1L1-5%1 LE€0S L9 [E0KT
1100 4y ZHW wLL-917L LEOS LY |ZTONWT
1100 4 ZHW t1LL-9%11 LEOS LY [LONWT]
1100 4Y ZHW t91-G€L SE0S L9 |G0€ET
1100 4 ZHW fL1-9%L L1705 °19 J€0€7
VL0 X040 4y %0L HnEg'¢g SLO0S L9 |z0ET
[102 4 ZHW SS-Sf #EOS L9 {LOET
1100 4 ZHW 71LL-9%11 086079 |6£T71
1100 4 ZHW #1L1-9%11 1860°C9 |8€T1
1100 4y ZHW 7L1L-917L 6,60 °C9 |LETT
1100 Y ZHW 1LL-9171 1860 °C9 |9€C1
1109 4 ZHW ©L1-91L 086079 |SECT
102 4y ZHW 17£1-911L 1860 °C9 |wETT
1100 4 ZHW #1L1-9%11 186029 |z€T
1100 4y ZHW LL-9%1L 9860 °C9 |0€2 MOL
1100 4 ZHW 7L1-917L 171860 "C9 |0€TT M ST
110D 4 ZHW tLL-9%11 €860 °C9 |6CC1 MOl
[100 Y ZHW LL-911L 6.60°29 62271 M ST
1100 4 ZHW hL1-9%11 9860 °Z9 |8ZZ1
904D 4Y €8EL L9 |LTCT
1100 4 ZHW f1£1-9%1L 6L60°C9 |9CC1
100 Y ZHW t1L1-9%11L 886079 |SZZ1 M 0oL
105 4 ZHW #1£1-9%11 G860 °79 |STCT M ST
vivdad 4d00 | 6N | 3dAL
Oliio} G




—

S jo ,, vbed
€69 "Z0hX H
0L1Sdd LINN 49

M SZL°0 wjij uoqgded %S wyo 0zt 8ETS 08| ££€9¥
M SZL0 wiplj uoqguae)d %S wyo | €125°08) 2€9d
M SZL 0 wyjij uoqued %S wyo zz 6775 °08) 1€9Y
MGL'0 j0d uoque)d $0¢ WYo Lt LL0G 98] 0€9¥
MSZL 0 wiij uoguaep S wyoy 78 0975 °08] 679
M SZL°0 wjij uogaed % wyo 001l LETG 08| 879
M SZL0 wyly uoquen % wyo 0ze LtZS 08| L79¥
M SZL 0 ‘wyiy uoqued %S wyoy | 6125 08| 979¥
M STL 0 wlij uoqued % wyoy ¢€°¢ G979 08 S79Y
M SZL0 wijij uoque)n % Wyox 0l 1925 °08| #1Z9d
M GZ1°0 wj1y uoque) % wyo 89 6GCS 08| €79y
M SZL"0 w)ij uoqgden % wyo oge €h7G"08) 779Y
M SZL0 wyly ueque) %S wyoy g 'L ¢SCS 08| LZ9d
M GZL 0 willy uoque)d % wyoy LT 9975 08| 079¥
M SZL°0 wjtj uoque) %S WwYyo LT 9925 °'08) 619Y
M STL 0 wij uoqded %S wyoy 71 ¢975°08| 8194
M SZL 0 wjij uoque)n %S wyoy 06¢ 0829 '08] L19¥
M SZL0 wipiy uoque) %S wyoy oL 1925°08) 919
M STL 0 wji uoqae) %S Wyoy Lt 6975 08| SL9Y
M SZL°0 wjly uoque)d % WYyoy 6 ¢ 9975 08| tL9Y
M SZL 0 wil} uoqaen % wyo 0z8 8h7S "08] €1L9¥
M SZL 0 wjlj uoque) % wyo gLt Shes'08) T19Y
M SZL0 wyjiy uogude) % wyo ozt 8E€CS'08) LL9Y
M SZ1°0 wilj uoquen %S wyo 7 '8 0975 '08] 0L9Y
M990 D.LN %0¢ wyo 0Lt €50S 68| 609y
M STL°0 wity uoqued %S wyox 89 6G2S 08| 809%¥
ML 0 "j0d uoque)d %0¢C wyox ol 0806 '98] L09¥

M SZL 0 wyty uoque) % wyof 0LC 875 °08) 909Y
M SZL'0 ulliy uogaed % wyoy ol 19¢5°08] S09d
M SZL'0 wiiy uoque)d % wyoy gl 7192908 t09¥
M SZL'0 wjly uoque)d %S wyo 0g¢ €hZs 08 €09y
M STL 0 wyjiy uoqgue) % WYyoy 7z G97G 08| 709y
M SZL 0 ulj1} uoque)d % wyoy| Ly 697G 08 LO9Y
M STL°0 wil} uoquen %S wyo 00l LETS 08 LTSH
M SZL°0 wiiy uoque) % wyo /'y 122508} 9GS
M SZL°0 wyly uoque)d %S Wwyo3| 6¢ 897G '08) S7SY
MSZL 0 wilj uoqded % wyoy| 6¢€ 8975 08| tZS¥
M STL0 wjl) uoque) %S Wwyo3| € '¢ GGZS 08| €7S¥
M SZL°0 wjly uogquen %S wyoy 01 1925 08| ¢S
ML "0 "10d uogue) %02 wyoy| §¢ 0906 '98 LZS¥

M SZL0 wyij uoqaed %S wyox o1t 1925 08| 079y
M SZL 0 wijiy uoque)d %S wyoy g | ¢SCS 08| 618

vilvd 34400 | oN | 3dAL
G-.-sm

M SZL0 wily uoque)d %G wyoy 7'8 097508 [8LSY
M SZL0 wyiy uoque) %G wyoy 8-9 657508 |L1S¥
M SZL0 wjly uogued %S wyo 089 It1zS 08 [9Lsy
M SZL0 wj uoqg.ed %S wyoy z1 7975708 [sLSy
M SZL0 wy uogquaed % wyoy 8 "L 7575708 LSy
‘0 wjty uogJe % wyo Qg€ £h7S 08 ELSY

»» MM” 0 &"m comtmw % wyo g€ £h7S 08 LSy
M SZL0 wjiy uoque) wyo 089 LTS 08 |LLsy
M SZL0 wyiy uoquae) %S wyoy 71 7975 °08 foLsy
M SZL0 wyly uogquae) %5 wyoy 7°¢ €675 08 |60SY
M SZL0 4911} uogued % wyoy 7°¢ €675 °08 [80SY
M SZL°0 Wiy uogued % wyoy 89 652508 [L0S¥
M SZL0 wjly uogaed %G wyoy 7 '8 0925 "08 {905y
M SZL0 wyiy uogJed %S wyo 047 ThZS 08 [S0SY
M SZL0 wjiy uogde) %5 wyo ogg €hS 08 [h0SY
M SZL0 wjly uogue) % wyoy 27 997508 [£06Y
M SZL0 wjly uoqJed % wyoy| /7 9975 '08 |zosy
M SZL0 Wiy uogdaed wyoy | 672508 [LOSY
M SZL'0 w1y uoque) % wyo 001 LETS 08 L0ty
M SZL0 wi iy uogued wyoyf 8 L 7675708 |90ty
M SZL'0 wjij uogue) wyo /4 ££75°08 |sohy
M SZL0 wjiy uogue) % wyo 0/t ShzS 08 |nony
M SZL0 wjiy uogde) % wyo 001 L€£25°08 leohy
M SZL'0 uogJe) % wyoy § 1 1625 '08 |zowy
M SZL0 uoque)d wyoy £ f LSTS°08 |Lowy
M SZL°0 uogJed % wyo 01 G7ZS'08 [0LEY
M STL0 uoguJe)d 3 wyo zz 627508 [60€Y
M SZL0 uoqgued % wyo 0Lz Zhts 08 |80€Y
M SZL0 uoqJe)d % wyoy 01 192508 |L0€Y
M SZL "0 uogJed %S wyoy z°8 092508 [90€Y
M SZL'0 uoqgJe)d % wyo 089 LhTS 08 |SOEY
STL0 wjiy uoque) % wyod Lt 697508 hoey
% STL'0 E“m uoque) wyo 0.7 ZhZs 08 [goey
M SZL0 wjly uogue) % wyoy| €'¢ 667608 fgogy
M SZL0 wyly uoque) %G wWyoy 89 6575708 [LOEY
M SZL'0 wjiy uoque) % wyoy L 6h7S 08 [czTY
M SZTL0 wyiy uogued % wyo 09§ 971ZS '08 [zzey
M SZL0 w1y uoqued % wyo 0L Shzs 08 |Lzed
M STL0 wjiy uogque) % wyo 07t LhZS 08 j0zzy
M SZL0 wjly uogued %G wyoy gL 7575708 oLy
M SZL°0 wi1y uoqaed % wyoyf 89 657508 [8L2Y
M SZL0 wjiy uoqgue) % wyoy £t LSTS°08 LTy
M SZL0 wjy uogqae) % wyoy 7't €575°08 [oLzY
M G0 0d "waed %01 wyoy g 820698 [s12Y
M S0  "dwod uoque) %S wyo 01 680568 €LY
M G0  "dwod uogue) %S wyo g 060G "68 |L1Z¥
M SZL0 wjly uoqae) %5 wyo £z 0€£ZS°08 LTy
M SZL0 wyily uoqued %S wyo 001 LETS 08 J60TY

vivd 4d00 | oN | ddALl

ouI0l§



0L1Sd¥ LINN d4Y

G Jo g abed

[ £59 20X |

vivd

3d00

ddAl

ouiol§

ZH>

AL

ZHY S 7L 4311y "weds) ZHY SSh 91705 "69 | 70SZ f1L1S

0€/52/0¢ J9)|1) "weus) ZHY sS4 St0S '69 | Z0SZ
ZHY STl J3111) |e1SAUD ZHW £ 0L 6£05°69| 1057 L1s
ZHY 0z J8111) je1sAuD ZHW £ "0l 80569 1052 €LLS
H 0£/5¢ 493113 |e1sAuD ZHW £ 0L L£05°69| 1052 ZLLS

@oyo Bujdweq 78EL 19| z0zZ

a¥oyd Buidweq w8eL"19] L0ZZ

Z1-86 |e1sAuD ZHW ShZ 0L 0L0S 86| LOSA

"Bau abeyrjop €ELO 1L | ZO9N

Jai3tdwe 4y z00Zva.l 0€LS L | Lo9n

"o9)ep/dwe 4 0S/veaLl 6ZLS 7L | zosN

Jayyjdwe 4 7S0EVD 8zZLS 'L | Losn

‘dwe 40 |eng 8SENWT LetswL | LoLn

Jawidojsuedy 4y sgel 19| Lozl

yo1ims Lh90 "Zt7| 109S

M SZL°0 Wil uoqued %G wyo 001 L£75°08 | 6€9Y

M SZ°0 wyly uoque) 5 wyo | €1S 08| 8€9Y

MSZL 0 Wil uoquen %5 wyo 089 LhTs 08 L€9Y

MSZ1°0 wyiy uoqued %S Wyo 0/Z-8°9 XXTS 08| 9€9¥

MSZL 0 wjly uogued g wyo 94 7€75 08| 5€9Y

M SZL0 wily uoqued %G wyo | €175 08| €9
vivd 34d0D | oN | 3dAL

ouiol§



o R G

L00S SX

LINN LOINNOJYILNI

40$$3008d
ol1anvy x.1

ayvno
T3NNVHO

NI13Y
VNNILINY OL

Alddns vd

YIV3ds oL

0l1any XL/dW0od
IH 21N
07 2In
IH 92

-v
1nd1n0 3NOL

01 93

LNOD AS'8

3LNW XY

IH ©S/10A Q.H114

IH DS/T0A
1lid
(QA70) Lid

34vds
34vds
sla 92

(aA1a) Lid
INOD AS8
XL AS®
X4 AS®

XL AS'8
v

07 NdS
IH YXdS

+ 2 #+{ + = | = = = | * OSH - GZH
* & % [ + + [ + + | +| + OlH - 6H
- + | =] = + | + + + | + 8H - LH
+ * 1+ = | = — = + 9H - SH
b + | + s || = - = + YH - EH
L [ cL [ ou st | o el | ] ] oL L00S SX
ut
'S13S 000SWOD NI O3TIVLSNI 34V (SU3BWNN-—L1) SNOILDO - 3NOL LN3N34dia wed ||
N3HM Q3AOW3Y 38 OL 3AVH LVHL SAVHLIS HOIHM MOHS MO13& S3TEvL 3HL I ¢ ¢
nH O—————1 8
H E&LH O——> ¢
ut oot W O—————> 9
v560 — ued T UH O———> s
- €
> v
z
Ler
3doag arlou ut
ut u oot ned | T €6 -
0260 —— ——2562 6160 _ e .
9LH B
i 4rzz00| ALT ¢
L S
. .Bmlu__llﬂsmm 5
L2061 9y
4
€
2061 ms't L
5061
€06 1
3 09s ﬁ
064
AL
v 2064 —> 6
€ 6lH O———> L
5 8
b 4
§ 5ZH = .
L 0ZH
oH 7HL g OsH €
LH
z —0 ot
p OLH . .
€H
8 TIIAM.IA.IT. 9
61 €060 P W
7 -3 < i
e ! 4 :
l— o
LTH)
oL 906 [
Sl ) PP
44089 44089
8$|HI 1062
v & 9
706 0
€ up — 33 L
z 5060 | 9162 e
I €f——O StH ” ¢
€
106 v
—0 S
4rozz Wﬁ tH
> 1060 €EH LHO——m1>
2060
€ 6
3 113
o o
wed 8LH
oL6 1
T <
L
706 [

¥

© 118 0344
L L8 0344
T 118 03y
"WOD 'NVHD
07 JIW

IH JIW

1lld

INOHJOHDIN 0L

X1 AS8
IH 0S/OA Q8114
IH tydS
v Xy
LW XY
IH ©S/T0A
XL AS8

-v
EID]
XL AS8
ILW XY
WYYV - — ——IH OS/IO0A ‘Q8174
Lid
IH DS/I0A
(A¥134 0L) Lid
XL AS®
INdLNO 3NOL
%2018 JIW
AN INOL —— — — —— Favsia 93

03s
3aNoL
ENE]

QyvVN9 T3NNVHO HLIM
SNOILONNS 3AILYNE3LTY

-v
01 UNdS
-v
v
IH U¥dS Iavo
IH OS/10A a.H114 H43mod
A3 3INOL/FW\VSIa 92 oL
34vdS
(318avsia 22)
4 4
IH dMdS TVNY3ILNI



Storno

O Storno

SRR AN O Y e

e T

INTERCONNECT UNIT

XS 5001

O |



) Storno

INTERCONNECT UNIT

XS 5001

D402.637



L00SSX LINN LDINNOIDYILNI

| 8h9 "zonX |

vivd

4d0D

ddAl

ouiol§

MSZL 0 wjly uogqued %G WYyoy /g G97S°08 | €06¥
MSZL "0 Wity uogued %G wyoy | 642508 | z06¥
MSZL 0 Wiy uoqied %S WYo 094 9h7S "08 L06Y
VvV 8°0 oYD 4y 0L HN S 'L 0£0S 'L9 50671
V S9°0 oYd 49 %0L HN 0L 6205 °19 70671
uid || 40129UU0D 3jB 7€T0 "Lh oL6r
uid ¢ 40123UU0D "W hSs TLh L06(
uid zi J0128UU0D B|B LTT0 LN 9061
uid zi 40123UU0D 3B LTT0 LN S061
uid ¢ 40129UU0D 3jey S7T0 LN 7061
uid 40323UU0D 3B 6220 "Lt €061
uid f J0129UU0D ajepy 870 Lt z061
uid 40129UU0D 3je 8770 "Lt LO6 I
opoIa 8hLhNIL L£TS 66 | €06Q
|poIg LOhSNL 0775 °'66 | z06Q
opoId LOWSNL 07SS "66 106d
A0S weJsd 307 U | L6ES L | ©S6D
A0S wedsad %07 4u | L6ES 1L | €560
A0S weusd %07 du | L6€S L | 756D
A0S weJd) %07 4u | L6€S L | 076D
A0S weda) %0z 4d 001 L6ES "tL 616D
A0S wed2d %07 4d 001 L6€S 02 | LL6D
A0S "I4 "1s8Ajod %07 4u 7t LhLS 9L | 916D
A0S wedudd %07 4d 089 96€S 1L | ©16D
AST |eyuel %07 4N 0l €L1S €L €16D
A0S wedsd 307 Ju | L6ES "hL 116D
A0S weJsd %07 4u | L6€S 1L | S06D
A0S 14 1s9Aj0d %5 Juze LS he | ©06D
A0S 1q wedad %0z 4dog9 96€S 1L | €060
NST 0213 %00L+/0L- 4N0ZT §91S°¢L | 206D
A0S 1q wesad %0z 4dog9 96£S "h/ 106D
vivd 4000 | oN | IdAL

ouiol§




1INN

H0SS3004d
olany X1

asyno
TINNVHD

V134
VNNILNY OL

Alddns vd

Y3INV3dS Ol

oulolg

LLLS SX

d0L3313S TANNVHI

01aNY XL/dW0d
IH 2N
07 2
IH 92

-v

1nd1n0 3INOL

01 92

LNOD AS'®
ETGUT

IH 0S/10A 0.8174

IH 0S/70A
1id
(aA10) Lid

sia 922

(0A10) Lld
INOD ASg
XL AGE
X4 AS®

-v
XL AS'8
v

07 ¥)dS
IH Y%dS

+ el e == =] -] + O5H ~0ZH
+ + + + + + + + O - 6H
= o =] =] & N R OH - LH
. | - - -] =] =] + 9H - SH
+ + + - = = = + YH - EH
+ .| P R S O CEH - LeH
+ .| o+ P R I I &2H -ZEH
+ + + + +* + * + SZH - LLH
| o+ | P I (RO R (Y €2H - €4
+ + | . P I I I (R 2ZH -
8L Ll oL 7L €L 2w w o oo wssx
L 0oL
ol L
"SL3S 000SWOD NI G3TIVSNI 38V (SHIEWON-L1) SNOILIO 9162 6
-3NOL IN33J4I0 NIHM O3AOW3Y 38 OL 3AVH LVHL SAVHLS HOIHM MOHS MO138 S31BVL 3HL .
3 8
e L
e 9
] s
€
v
z
Ler
44089 arlou u
ned [ T E6D 69 =/
0t oL _.HL €669 ;
. 7560 " Joz60 [616)0 v >
, i Dl ) e :
o6y || 06D
€ 9
z gl 7
5067 €
206 1 L
L
€06 1
095
N 1064 E
v A > 6
& 2064 Bl O——1>
s 8
"
5 0sH SZH
. 0zH L
oH
7H €
LH
z ot
L
0 9
6H
9H  SH L
rlC’ L
s
ot 906 (
el | -
49089 44089 :
€062 1069
<l 1 P >
€ H 5069 S 9062 > L
z 9 > 8
| €«f——»d t
€
1061 ¢
k4
—o0 s
7 >— 4rozz 1060 &n - ZH IS 2
2065 C 1
€ 6
L 13
L
106 d oLH .
oL6
T <
L
706 1

v

© 118 0344
L 18 0344
Z lle 03yd
“WOD 'NVHD
01 JIW

H DN

1ld

XL AS'®

IH OS/T0A Q174
IH U%ds

L 4

31NN XY

IH ©S/T0A

XL ASG

-v
WYYV
XL ASS

ILOW XY

3NOHdOHDIW 0L

Xy

JLOW™ ™~ 7 TIH 'DS/10A 'CHL1d

lid

IH 0S/T0A
(AvI3Y 0l) 1id
XL AS'®

indLNO 3NOL
#2078 JIW

o3s
3NoL
and

A3¥ 3ANOL T T T T T Enavsia 99

1005 N4 100 ¥1 ‘1005 L1 €00 DL
SLNN QYVND TINNVHD HLIM

-v

01 uidS

-V

v

IH Y%dS

[H OS/T0A Q.¥114
A3 3NOL/378VSIA 92
34vds

378vsia 92

v

IH YXdS TVNU3IINI

SNOILONNS  3AILYNYILIV

Y3IMod
oL



919'2070

NOLLO3S ¥OLVT110S0

LIS SX 1IN HOLJ3T3S TaNNVHD

1662
(24
196d Xy oL

u
9960 T

L 118 0344
MOT 3AILDV

© 118 034

(106 N 4o 0L ud) ZEH

(206 N j0 9 uid) 6ZH

LEH (106 n Jo €1 uid)

O H(z06 N 40 04 uld)

0Ly,

E.\H doas r}ﬁ\ 00t

L

695 0660 9062 664
9961
Yol

SHOLY11IISO Xd

. 5562
0%63]
D
2
3
3 rloy
) 24
160 _J‘ 1
062
02
L
7061
o— 9
T
ET,E
9660]
AEE mu_ ug Iﬁl
[} 2
apg L, 564 e oz
1560 —T— zs6y
89 d
126d XL oy e o8t Tr
568 1260 760 |
{3
€661

_a.H
056
roy
XLASB 9 AHJ}\(

€671

‘:JHUV 499

6760 6Hl

6660
oLy

SYOLYTIIDSO XL 0NV XUl /dW0) vV ¢—- |

owolg



C9s:

90!
91
91

913 -

91

120

R955

Storno

962

CHANNEL SELECTOR UNIT XS5111
INTERCONNECTION SECTION



Storno

CHANNEL SELECTOR UNIT XS 5111
INTERCONNECTION SECTION



H0SS3004d
olany xi

agvno
T3NNYHD

AVI3Y
VNN3INV 0L

AlddNns vd

H3Nvads oL

2llS SX
1INN ¥0LJ313S T3INNVHI

010NV XL/dW02
IH JIW
07 2
H 92

-v

1ndL1no 3NOL

01 93

LNOD AS'8

ETG Y]

IH DS/70A Q.H174

IH 0S/10A
lid

(0A10) Lid
sig 99
(aA10) Lid
INOD As'®
XL AS®

X4 AS®

-v

XL AS8

v

01 #NdS
IH HdS

00¢_T 00t

+

PR

+

0SH -0ZH
OlH - 6H
8H- LH
9H - SH
TH- €H
STH - UH
YZH - TH
€ZH - EIH
TZH - IH

LR I
[
[
[
1
[
e+

O

e e e
e e s
.

+
+
+

+
+
+
+
+
+

8L

"SL35 000SWOD NI
N3HM 03AOW3H 38

00t}
[6169]

“TozsoJzse3 |
J

uzz

L 9L SL 7L €L L Ww oL Tussy

Q3TIVASNI 34V (SY3EWNN -1) SNOILdO - 3INOL LN3H344Ia
OL 3AVH IVHL SdVHLS HOIHM MOHS MO0738 S378VL 3HL

{
00t 004

8160 41. — L6d

@m0 oW
Y

4dogs
76D ] v

1
ilms

aro
€160

i

NN ™! O~ o

v

0 118 0344
L L8 0344
Tl 03¥d
WOD 'NVHD
07 2N

H JIW
1ld

INOHJO¥IIN OL

[
!

€56 |

BE)

~ m

061

A 095
2064 o6y ﬁ“_

M9 ©n~ o~

XL A8
IH OS/0A Q4174
IH UMdS
v Xy
310W XY
IH DS/T0A
XL AS'8

€061

~ o

6LH O——

~o e o

0SH

oH
LH

7H,

9ZH
0ZH

v

OLH

oL

EH

©NO M g®

€060

9H SH

~

5061

mngw\_El.

SSIHI

s L

1062

-~ oo

e r

2060

el
.

S060 ——

-v
WYYV
XL AS
3LON XY
3UNW — — —IH 'BS/10A QUL
1d
IH DS/10A
(Av134 01) Lid
XL AS®
1ndLNO 3NOL
%2078 JIW
A3¥ ANOL — — —— — 3navsia 93

03s
3NoL
ELE]

906 1

1005 N4 1005 HL ‘100 L1 €005 OL
SLNN QHVNO T3NNVHO HLIM
SNOILONNS IALLYNHILTY

Vi

L06a

NWM Ym0

oL

=¥
01 udNdS
=¥
v
IH dddS Inavd
(H 0S/70A Q8114 43Mod
A3 3NOL/3ATEVSIA 92 oL
EELEN
(378vsIa 92)
v
IH HMdS TVNHILNI

o r



Zlls SX

XY ASB*

4

NOILDO3S ¥OLVTISO
1INN YOLI3TIS TINNVHI

V9 >
“LNOD ASB 7 >—d

XLASE L >—q

€06

uf u u

Soulﬁl hOmulj 0060 T

7 118 0344 0L ) O

ZH 9ZH

L L1 034 0L 0 +—O0——
€H €ZH

0118 033 0L 3 +—O—O—+¢
9lH “ZTH

N8
96y

S960

> —

'LNOD ASS € >——

XLS8 Z>——

X4 AS® | >——

%01

o

101
5064

1NOD ASB* 9 106 N

[1d71

o 206 N

0983] 6562 8580 L5603 9s63)

oL,

o6
Ut 0uz
9860 —T— €66y
AE'E |yt
1%8Y) IR
A8
¢
LPW 669
144
166D
Xy oL (14 dogl
19 d B

%061

INOD ASE*

uo-wl_EV [
Smug\ 2664

089 o5 106 S
€660
OLy] 0e9| 089 089 OLY] \.w

oséa] 16 965 5653 66T
[

dzz 1L

196 0

SHOLVINISO Xu

1560 —T—

89

XL oL 1Z6d

()

uol gy H 189
0562 6760 56y
. 6669
XLA G890

6D

+—

ol al o

9861 oy

00NV X1/dKW0D ¥V
SHOLYTIISO XL




Storno Storno

B oisdese
S BEER

Aty 20) i | B A
d b4 Vi # o “p P»§ 30;3«& ‘P JL925
- EEQ97 AN yTP35 . = P i "

DA R N

if 1
Ll !
LE '.’;::
. 2 C : i
: L “cos &
o 4 e o
5 “\;_‘ : N 1§ i ey s @ -"I
908 — ] ‘ i
4 8 ] i

e
2 oo

o
.

L962!

cossf | g E
: B E
i@ :
J i ol ; :

= b ‘
- P [ P i i

» I -

i N L e

CHANNEL SELECTOR UNIT XS5112
) INTERCONNECTION SECTION



r 9h9 "Z0h X

|

CLLSSX HOLIMS TTANNVHD

deotuep IhES 66 | 7964

deojuen L1€S "66 196Q

deojuep LhES 66 | 9260

desjuep LhES 66 | S76Q

deojuep 1h€S 66 | wz6d

dedjuep LhES "66 €260

deojueA L17€S "66 zz6a

dedjuep LhES "66 1264

apord 8hihNL L£2S°66 | €064

apoIg LOWSNL 0zzs ‘66 | zoed

apoId LOWSNL 07SS "66 1064

A0S 74 1594104 %01 4uUol SELS'9L | 066D
NSE |eluRl %07 L% ZL1S°€L | 686D
A0S 1Q wedad %07 4dog9 96€S 'L | 886D
A0S Id Wedad %07 4ul L6€S L | 286D
A0S g 21weusd %5 4d g€ LLES L | 986D
A0S 1Q wedsd %S 4dogl 98¢5 'L | 586D
A0S | wedsd %07 Jul L6€S L | 786D
A0S 1q Wedsd %07 dul L6€S L | €86D
A0S 1Q We4dd %07 4ul L6€S L | 786D
A0S IQ wedad %07 d4ul L6ES "L 186D
A0S 1Q We4dD) %07 dul L6€S L | 086D
A0S IQ wedsd) %07 dul L6€S WL | 616D
A0S |Q weusd %5 4dgg SOhS "tL 8.6D
A0S IQ weadd %5 4dgg SohS ‘hL | L1262
A0S | weddd %5 4dgg sons . | 926D
A0S 1Q weudd 95 4dg9g SohS ‘L | SL6D
A0S g dlwedsd %5 4d g9 SonS hL | w260
A0S IQ wedss) 95 4dgg Sons ‘1L | €462
A0S IQ wedsd %5 4dg| cONS "hL 7L6D
A0S 1q wedd) %5 4dg| €0hS L LL6D
A0S 1q wead) 95 4dg| €ORS ‘L | 0L6D
A0S 1Q wedusd %5 4dgy £0hS hL 696D
A0S |q wedsD %5 4dg| €OhS WL | 896D
A0S 1Q weds) 95 4dg| sows L | £96D
A0S g wedad %5 4dogl 98¢5 'L | 996D
A0S I wead) %5 4dogL 98€S hL 596D
A0S |q weudd %5 4doglL 98€S H. | 796D
A0S |q weasd g5 4dogl 98€S 'L | £€96D
A0S |Q wedsd %5 4dogl 98€S 'L | 796D
A0S IQ weds) %5 4dogl 98€S "L 196D
A0S 74 1s94j0d %01 Huol GE1S°9L | 056D

v1ivd 3d00 | oN | IdAL

ouiolg

ASE jelue | %07 4N.'h TLLS €L 676D
A0S | wWedued %07 49089 96€S 'L | 876D
A0S |g Wedad %07 dul L6€S 7L | Lh6D
A0S [Q wedsad %07 dul L6€S L | 906D
A0S I weded %5 4doglL 98€S 'L | SH6D
A0S | Wweuadd %07 4ul L6€S 0L | th6D
A0S 1Q Wedaad %07 dul L6ES tL €60
A0S |Q wedsd %07 4ul L6ES ‘L h6D
A0S IQ wedad %07 dul L6ES hL 116D
A0S |g WweJda) %07 Hul L6ES HL | Oh6D
A0S |Q wedad %07 4ul L6€S tL 6£6D
A0S 1 weudd %5 4dg9 SONS “hL L£6D
A0S |g weda) %5 4dg9 SORS hL 9€6D
A0S 1 Weds) %5 4dg9 SOhS 'L | SE6D
A0S IQ wedsd %S 4989 SOhS hL | 7E6D
A0S |q wedsd %5 4dgg SOhS "L £€6D
A0S |Q wedaed %5 4dgi oS hL 7£6D
A0S Ig wess) %5 4dg| £OHS "L L£6D
A0S | weda) %5 4dg| €onS ‘b | 0£6D
A0S |q weds) %5 4dgi £ONS "hL 676D
A0S IQ weded %S 4dgi €0HS L 876D
A0S 1Q weds) %5 4dgi £0HS "L L76D
A0S |q wedasd %5 4dosl 98€S 'vL | 926D
A0S |Q weueD %5 4dogl 98€S ‘h. | ST6D
A0S | wedad %5 4d0g| 98€S 1L | ©T6D
A0S | wedaad %5 4dogl 98€S L | €T6D
A0S IQ weuad %5 4dogl 98€S "N 7760
A0S g weusd %5 4dogl SONS hL 176D
A0S g 21wedsd %07 4d 001 16€S . | 816D
A0S |g 2twed2) %0z 4d 001 16€SwL | L16D
A0S g otwedsd %5 4d ¢¢ LLES 1L 916D
A0S g oiweds) 2§ 4d g¢ LLES L | 916D
A0S 1a2lweus) 4d gz 0 4d gz €9€S "tiL G162
A0S |1Q 21wedsd 2§ 4d zz SLESHL | SL6D
A0S g otwedsd %0z 4d 089 96€S 'L | 116D
A9L jeyue | %0z 4d 0L €L1S°€EL €L6D
A0S IQ weaad %5 4dosh S6ES L 716D
A0S |g wedsd %07 4ul L6ES "L 116D
A9L |elUB | %07 4NoL €L1S°€L | 016D
A0S | wedad %07 4ul L6ES WL 606D
A0S I wedsd %07 Jul L6€S L | 806D
A0S |Q wedad %07 Jul L6ES WL | L06D
A0S | Wedad %07 Jul L6ES 1L | 906D
A0S 1q WedsD %07 Jul L6€S L | 506D
A0S T4 1s8Ajod S Huze 1S wZ | ©06D
A0S I wedsd %07 49089 96€S L €060
AST 02|13 %00L+/0L- 4N0ZZ G916 €L 206D
A0S 1 weda) %0z 49089 96£S "L 106D
vivd 34d0D | 6N | 3dAL

ouiol§




9h9 Lot X _

C11SSX HOLIMS TaNNVHD

MSZ1°0 Wiy uoque) {G wWyoy 78 09zs 08 6€6
MSZ1°0 uoque)d %S5 Wyoy ol 192G 08 8€6d
MSZL "0 uoqJe) %5 wyoy oL L9¢S 08 LEGY
MSZL "0 uoqued G Wyoy oL 1925708 9€6d
MSZ1 "0 uoqQuey g Wyoy 0L 19¢S 08 SE6d
MSZL "0 uogqued g5 wyoy 0l L97S '08 €6y
MSZ1 "0 uoque)d %S wyoy ol 192508 €E6Y
MSZL "0 uoqJe) %G Wyoy Ly 69¢S 08 e6d
MSZL "0 uoqJe) G Wyoy L 6975 08 LE6Y
MSZL 0 uoqJaed %G wWyoy I 697508 0€6d
MSZL "0 uoque) %5 Wyoy Ly 697508 6¢6d
MSZL "0 uoqJe)d G Wyoy Ly 6975 '08 876y
MSZL "0 uoque) %9 Wyoy L 692G 708 L76Y
MSZL "0 uoqgJe)d %S wyo 089 L1ZS 08 976d
MSZL "0 uogJe)d %S wWyo 089 LhZG 08 S¢6d
MSZL "0 uoque) %S wyo 089 7S 08 hzed
MSZL "0 uoqJe)d S wyo 089 L7125 708 €6y
MSCL "0 uoqued %S wyo 089 LhtS 08 6y
MSZL "0 wjlj uogJedn g wyo 089 L1175 08 126Y
MSZL "0 wjly uoqued g wyo Q| 678708 8L6Y
MSZL "0 wjlj uoqued g wWyo 07 s 08 f1l6d
MSTL 0 Wity uoqued %S wyoy ol 19¢5°08 €16
MSZL "0 uogJed S wyoy 0L 192508 zi6d
MSZL 0 uoqued g wWyoy 0L 19¢S "08 LL6Y
MSZL "0 uoque)d %S wyoy ol 1925708 0L6d
MSZL "0 uoqued S5 wWyoy 0ol 1925708 606
MSZL 0 uoqJe)d %S Wwyoy 0ol 19¢5°08 806
MSZL "0 uoque) %S wyoy ol 192508 L06Y
MSZL 0 uoque) %S wyoy ol 197S '08 9063
MSZL "0 uoque)d %G wyoy| oL 19¢S 08 506
MSZL "0 uoqued G wyoy ol 197508 706d
MSZL "0 uoqued S wyoy £z 9975708 €06
MSZL 0 wjly uoqued g wWyoy | 6712508 206y
MSZ1°0 Wity uoqued %S wyo 099 S9tZS 08 106
Jo}sisued] /€208 LZLS 66 8960

Jo}sisued ] 69€INd L©1€S 766 L96D

Joisisued] 69€INd Lh€S 66 9960

Joisisued | V69EINT 162566 9960

Joysisued ] 69€ZNd ©6ZS 66 5960

Jo}Isiued | 69€ZNd 716CS 66 7960

J0}sisued ] 69€ZNd LT€S "66 €960

Jo}sisued ] 69ETNd 767566 7960

vivd 34d0O0 | ON | IdAL
ouLol§

Joysisued | 69EZNd 71625 "66 196D
Joysisued | 69£ZNd 762566 | LZ6D
Joysisued] 69£ZNd %625 °66 | 976D
Joysisued | 69€ZNd 762566 | ST6D
Joysisued | 69EZNd 767566 | SZ6D
Jolsisued ] 69E€ZNd 7625 °66 | hz60D
Joysisued ] 69£ZNd 7675 66 €760
Jo1sisued ] 69€ZNd 7625 °66 | 7760
Joysisued] 69£ZNd 7625 "66 1260
Joisisued] /€709 171566 106D
uid | J0123UU0D 3jBpY 0SSS "Lfr 196d
uid | J0123UU0D BB 0G5S "L 1Z6d
oUd 4y HN 01 LE0S 19 89671
1102 4y ZHW §5-S €05 °19 9967
[102 4 ZHW §5-Gt7 7€0S "19 G961
1102 4y ZHW SS-Sh 71€05 19 7967
1100 4 ZHW SS-S 77€0S 19 €967
1102 4Y ZHW SS-Gf ©€0S " 19 79671
[102 4 ZHW §5-Gtr ©€0S 19 19671
{oYd 4y HN 0} LE0S 19 7€67
oyd 4y HN 0L 620519 £€671
joYd 4y HN G| 0£0S '19 7€67
{oyd 4y Hn gL 0£0S 19 L€67
AoYd 4y HN G| 0£0S 19 0£61
oY 4y HN gL 0€0S 19 62671
oyd 4y Hn G 'L 0£05°19 87671
oYD 4y HN G 'L 0€0S L9 LT67
1100 4 ZHW 85-8% Z€0S 19 97671
1102 4y ZHW 85-8t 7€0S°19 57671
1102 4 ZHW 85-8% Z€0S°19 | +Hz61
1100 48 ZHW 85-8t Z€0S 19 €767
1100 48 ZHW 85-8% Z€0S 19 72671
1102 44 ZHW 85-8% Z€0S°19 12671
oyd 4y HN oL 6205 19 7067
oyd 4y HN 0 'L 6705 °19 7067
oyd 4y HN 0L 620519 10671
Nid 8 40109UU0D 3B LETO " LH LL6r
uid || J0103UU0D 3je 727014 oL6r
uid ¢ J0129UU0D “Wa4 SHSS 'Lh LO6(
uid 71 40123UU0D 3jB LTT0° 1N 92061
uid 7y J0109UU0D 3jRY LTTO LY 5061
uid z J0123UU0D 3|RW STT0 LN 7061
uid 7 J0108UU0D 3jEY 6220 °Lt €061
uid J0329uU0D BjRY 8770, Lt 2061
uid ¢ J0129UU0D BjeW 8770 Lt L0617
deojuep 1h€S 66 | $960
deojuep Lh€S 66 | #96Q
dedjuep LES "66 €960
vivd 4Ad00 | oN | 3dAL

ouiol§




— 949 “Z0h X

|

CL1SSX HOLIMS TTANNVHD

D70 J3149AULI"XBH NSOH9 GZ0S 'hl 06N

J49podsp "D3A/AD9 8Z0h €ELS "l Lo6N

Ud21IMms |auueyd €90 "Lt 106S

MSZL "0 wjly uoqued g wyo /y €€7S°08 666

MSZ1°0 wilj uoqued &S wyoyf zg G9¢S 08 866

MSZL "0 wjlj uoqued G wWyoy G| 1S¢5°08 L£66Y

MSZL "0 wjlj uoqued g wyo zg 672508 966

MSZL "0 wjlj uoqued %G wWyoy| g9 6575708 G663

MSZ1 0 wjly uoqued &G wWyoy ¢ ¢ §GCS 08 766

MSZL "0 Wil uogued %S5 wWyo QL7 hzs '08 €66

MSZL "0 wjly uoqued g5 wyo 001 L€TS 08 66

MSZL "0 wjlj uoqued %S wyo 0/¢ hzs 08 L66Y

MSZL°0 wjly uoguaed %S5 Wyo 0Lt hZs "08 066

MSZL "0 wiy uoqued %S wyo QL7 hes 08 686Y

MSZ1°0 Wil voqued %S wyo 0Lg hZs 08 886d
vivd 34d0D [ ON | IdAL

oui0g

MSZL 0 wjly uog4edy G wyo 0L¢ hes 08 £86Y
MSZL "0 wjly uogqued g wyo 0L¢ ¢heS 08 986Y
MSZ1L 0 wjly uogqued %G WYoy 78 09¢S°08 G86Y
MSZL 0 wjly uoqued gg wyoyl 7 -°g 09¢5°08 1186Y
MSZL 0 wjly uoqued g Wyod| 78 0925708 €86
MSZL "0 Wwjly uoqJaed %G WYoy 7 '8 092508 86
MSZL "0 w1y uoqJed %G WYoy 7 '8 092508 186Y
MSZ1°0 w1y uoqJed G WYyoy 7°8 0925708 086
MSZL 0 wjly uogqued G wyoy 01 19¢S 08 6.6d
MSZ1°0 wily uogqued G wWyoy 01 19¢S°08 8.6Y
MSZL "0 wjly uogqued g wyoy ol 1925708 LL6Y
MSZL "0 wjly uogqued § wyox ol 19¢S 08 9/6¥
MSZ1°0 wjly uoqJed G wWyoy 01 19¢S5 08 S.6Y
MSZL "0 Wwjly uogaed G wWyoy ol 19¢S 08 .6Y
MSZL 0 wjly uoque)d g WYoy Ly 6925708 €L6Y
MSZL 0 wjly uoqJed g5 Wyoy Ly 692508 L6Y
MSZL "0 Wil uoqued g5 WYoy L 6925708 L/6Y
MSZL "0 Wity uoque) 3§ WYoy L 69¢S "08 0s6d
MSZ1°0 wjly uoqJed G WYoy L 692508 696d
MSZL "0 Wiy uoqued g5 WYoy /i 69¢5 708 8961
MSZL "0 wjly uogqued g5 wyo 089 L1125 08 £96Yd
MSZ1 "0 wjly uoqued g wyo 089 LhZS 08 996
MSTL 0 wjly uoqued S wyo 089 LhS 08 596
MSCL 0 wjly uogqJued g wWyo 089 LhZS 08 7196
MSZL "0 wjl} uoqued %S5 wWyo 089 L1ZS 08 €96y
MSZL "0 wjly uoqued G Wyo 089 LhZS 08 2969

MS 0 J913Wonusjod $0L Wyoy 01 6205 °98 L96Y

MG 0  Je9j3Wonuslod %01 Wyoy 0l 620598 096d

MG 0  JoPwonu0d 301 Wyoy oL 6.05°98 656

MS 0  J913Wonuaod 0L WYyoy ol 620598 8656

MS 0  J91Wonua0d 0L Wyoy 0l 640G 98 LS6Y

MS 0  Je1dWonuslod %01 wyoy oL 6.0G°98 956
MSTL "0 wjly uoqued &g wyo g9 GECS 08 G596
MSZL "0 wjlj uoqued %G Wyoy g9 6525708 756
MSZL "0 Wil uoqued G WYOH € ¢ GGZS 08 €596
MSZL "0 wjly uoqued G wWyo 0Lz ¢hes 08 756
MSCL "0 wjlj uoquedn G wWyo ¢ol LETS 08 156
MSZL "0 wjly uoqued %G wWyo 0Lt ¢hes '08 056d
MSZ1 70 wily uogqued g wyo 0/t hzs "08 6163
MSZ1 "0 wjlj uoqued %G wWyo 0Lt hes 08 8h6Y
MSCL "0 wijly uoqued g9 wWyo 0/t hes 08 Lh6Y
MSZL "0 wjty uoqued G Wyo 0Lz hZs T08 oh6d
MSZL "0 wjly uoqued %S wyo 0/t ¢hzs 08 Gh6Y
MSCTL "0 wjl} uoquedn g wWyoyl - 092508 6y
MSZL "0 wjl} uoqJed g WYoy z'g 092508 e
MSZ1 "0 Wwjly uoqued 3G WYoy z'g 09¢S 08 h6d
MSZL "0 wjly uoqued S wyoy| ¢ g 0925 "08 L6d
MSCL "0 Wwily uoqued 3G wWyoy z-°g 09Zs 08 om6d

vivd 34d0D | oN | 3dAL

oulo}§




STORNOPHONE 5000

Maintenance Manual

Section 4

CONTENTS
CQM5330 Technical Specifications 60.444-E1
General Description 60.445-E1
Adjustment Procedure 60.446-E1
RF5330 Schematic Diagram D402.775
Component Lay-out D402.776
Parts list X402.774
XS5331 Schematic Diagram D402.771
Schematic Diagram D402.769
Parts List X402.779
XS5332 Schematic Diagram D402.770
Schematic Diagram D402.772
Parts List D402.780

Service Coordination
11 - 79



Storno

TECHNICAL SPECIFICATIONS
CQM5330

Guaranteed performance specifications unless

otherwise noted.

Typical values are given in parentheses.

Frequency Range
66 - 88MHz

Channel Separation

CQM5332: 30/25kHz
CQM5333: 25kHz
CQM5334: 12.5kHz

Maximum Frequency Deviation
CQM5332: *5kHz

CQM5333: +4kHz

CQM5334: *2.5kHz

Modulation Frequency Range

CQM5332: 300 - 3000Hz
CQM5333: 300 - 3000Hz
CQM5334: 300 - 2700Hz

Maximum RF Bandwidth
Receiver: 1.5MHz
Transmitter: 2. 5MHz

Sensitivity

12dB SINAD (EIA), 2 e.m.f.
0.3uV (0.25uV)

EIA measuring conditions:

Af=+2/3 x Af max; f = 1kHz
mod

60. 444-E1

GENERAL

Antenna Impedance
50o0hm

Maximum Number of Channels
6

Supply Voltage
Minimum: 10. 8V

Nominal: 13.2V
Maximum: 16. 6V

Temperature Range
-30°C to +60°C

Dimensions
B xD xH: 180 x 190 x 60mm

Weight
1. 8kg.

RECEIVER

20dB SINAD (CEPT), e.m.f.

CQM5332: 0. 75uV (0.55uV)
CQM5333: 0.75uV (0.55uV)
CQM5334: 1.0uV (0.75uV)

CEPT measuring conditions:

Af= 60% Af max; f = 1kHz
mod

Measured with psophometric filter.

Storno
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Crystal Frequency Range RF Load Impedance (Loudspeaker)
38.35 - 49.35 4ohm
Crystal Frequency Calculation (fx) AF Power Output
EIA: 3W (3.6W)
= 22000 Ty, CEPT: 1.5W
Frequency Stability AF Distortion
Conforms with government regulations 5% (1.5%)

Af= 60% Af max; TkHz; TW; RF 1TmV
Modulation Acceptance Bandwidth (EIA)

CQM5332: *+7kHz (x7.5kHz) Audio Frequency Response
CQM5332:  +1/-3dB (+0/-1.5dB)

6dB Bandwidth CQM5333: +1/-3dB (+0/-1.5dB)

CQM5333: *5kHz (+5.8kHz) CQM5334: +1/-3dB (+0/-2.5dB)
relative to 1000Hz, -6dB octave

Adjacent Channel Selectivity fmod: 300 - 3000Hz

EIA

CQM5332: 75dB (90dB) Hum and Noise

FTZ Squelched: 80dB (better than 85dB)

CQM5333: 70dB (88dB) Unsquelched: 55dB (60dB)

CEPT

CQM5332: 75dB (90dB) Squelch Attack Time

CQM5334: 65dB (88dB) 150ms (110ms)

Spurious Rejection Squelch Recovery Time

EIA 100ms (10ms)

80dB (85dB)
Squelch Closing Time

Intermodulation Attenuation 150ms (20ms)

EIA

CQM5332: 75dB (90dB) Current Consumption

FTZ Squelched: 150mA (130mA)

CQM5333: 70dB (90dB) Receive, AF 2W: 500mA (450mA)

CEPT (1 channei, without tone equipment, 13.2V
CQM5332:  70dB (75dB) supply)

CQM5333: 70dB (75dB)
CQM5334: 70dB (73dB)

B Iocking
90dB/uV (104dB/uV)

Radiation

CQM5332: max. 0.8nW conducted
CQM5333: max. 0.8nW radiated
CQM5334: max. 0.8nW radiated

60. 444-E1 == 60. 444-E1
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RF Power Output
CQM5332-6: 6W
CQM5332-25: 25W

CQM5333-6: 6W
CQM5334-6: 6W
CQM5334-25: 25W
(RL: 500hm)

Crystal Frequency Range
16.5 - 22MHz

Crystal Frequency Calculation (fx)

fx= EE

Frequency Stability

Conforms with government regulation

Undesired Radiation

max. 0.2uW

Sideband Noise Power, CEPT
less than 70dB

Modulation AF Input Impedance
5600hm

Modulation Sensitivity
70mV *2dB
(60% Af max., 1kHz)

60. 444-E1

TRANSMITTER

Modulation Response

300 - 3000Hz

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

relative to 1000Hz, 6dB/octave

400 - 2700Hz
+1/-1.5dB (+0.5/-1dB)
relative to 1000Hz, 6dB/octave

Modulation Distortion (CEPT)

max. 3%

f = 1000Hz, Af=*1.5kHz
mod

max. 5%

£ =300Hz, Af= +0.9kHz

mod
measured with 750u sec de-emphasis

FM Hum and Noise, CEPT
70dB

measured with 750u sec de-emphasis

and psophometric filter

Attack Time

50ms

Current Consumption
6W: less than 3.5A (2.5A)
25W: less than 6. 0A (5.0A)

Storno
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GENERAL DESCRIPTION
CQM5330

The Stornophone 5000 is a mobile radiotele-
phone unit with self-contained controls and

loudspeaker.

A comparison of the various models are pre-

sented in the tabie below.

Although compact in size, it contains a trans-
mitter/receiver, optional 5-tone sequential
encoder/decoder, or Channel Guard (Pilot
tone), Group Call, All Call, and up 0 6

transmit and receive channels.

Type CQM5332| CQM5333 | CQM5334
SPEC 6 | 2506 | 25[6/10]25
Frequency Range MHz 66 - 88 66 - 88 66 - 88
RF Power W 6 | 25]6 [ 25]s6/10]25
Channel Spacing kHz 30/25 20 12.5
Max. Number
of Channels 6 6 6
ACCESSORIES
Standard accessories include: MC5001

Mounting frame

Power cable

Fist microphone with retainer or
Fixed - mount microphone
External loudspeaker

External switches

MN50071
Mounting frame for mobile installations allow-
ing 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.

60. 445-E1

Fist microphone with retractable spiral cable
for mobile installation.

HS5001 Retainer for MC5001

HS5002 Retainer, with switches, for MC5001

MC704
Microphone with chockabsorbing mounting

bracket for mobile installation.

MC703
Desk microphone with PTT switch for fixed

installations.

MK5001
Installation kit containing connectors, power

cable, fuses and fuseholders.

LS701

Loudspeaker enclosed in a plastic housing,

complete with cable.

60. 445-E1
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Su7o1

Transmitter keying switch for mounting on the

steering coloum.

SU702
Transmitter keying switch for mounting on

the dashboard.

Storno

Power Supply Units:

Equipment

220V AC | +24V DC
CQM5000, max. 6/10W PS703 PS704
CQM5000, max.  25W PS5001 PS702

MECHANICAL AND ELECTRICAL DESCRIPTION

The internal construction of CQM5000 is on
an H-frame chassis with a shelf separating
the receiver/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 adie cast aluminium frame
comprising 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 a System
Interconnect Board located on the option
side of the H-frame. A test connector is
also located on the system board and is ac-

cessible from the rear of the radio.

This board also serves as channel switch

unit in sets with multichannel option.

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) and the multifrequency board (XS)
mount in the top section of the chassis.
Their switches and push buttons mount di-
rectly to the boards and protrude through
the front.

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

der to reduce spurious radiation.

CIRCUIT DESCRIPTION

(refer to functional block diagram)

Receiver
The receiver circuitry is placed on the main

board and can be divided into:

Receiver front end
1st IF section with first and second
osciliator

455kHz 2nd IF portion with demoduiator.

60. 445-E1

Front-End

The receiver front-end consists of a dual-
resonator input filter, a transistor RF ampli-
fier, Q401, a triple-resonator intermediate
filter and a FET mixer, Q402. The drain of
the FET is terminated in the first IF resonant
circuit which adapts the output impedance

to the crystal filter. The front-end, antenna

60. 445-E1
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relay, first mixer and part of the transmitter
PA interconnections are design in micro-strip-

line techniques on the mainboard.

Ist IF
The first IF frequency is 10. 7MHz. The out-
put from the crystal filter is fed to a dual-
gate MOSFET amplifier, Q501, the output
signal of which is fed to the second mixer,
U501, a single balanced, self-oscillating,
active mixer. Out of the second mixer comes
the 455kHz IF signal. Two diodes, D501-502,

limit the output from the mixer.

R510

L503

1) D502

RS25 nso]i v

s

455kHz

——

ouTPUT

107 MHz
INPUT

—Q

2nd OSCILLATOR 10,245 MHz

455kHz IF/Demodulator
The selectivity of the 455kHz IF amplifier is

formed by a ceramic filter fed from a 455kHz
amplifier/impedance transforming stage. The
final 455kHz amplification and limiting is per-
formed by an integrated circuit, U502, which
also contains the quadrature FM detector

and the AF amplifier/output emitter follower

for the audio line signal.

SQUELCH AND AUDIO CIRCUITS

Squelch
The audio line signal (Voi/Sq - HI) is fed

to a selective amplifier stage, where noise
(frequencies around 7kHz) 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-

ge doubler circuit (D603-D604) with high

60. 445-E1
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source impedance performs the action of an
average value rectifier. A Schmitt Trigger
gives the necessary hysteresis and a well-
defined output from the following buffer sta-
ge, Q605.

In the squelched condition and during trans-
missions this output is +1. 5V and mutes the
audio power amplifier.

The transmit indicator 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, the audio

line signal is fed to the Pilot tone board for
filtering and back to the main board. In sets
without Pilot tone this path is bypassed and
the audio line signal is fed directly to the
passive deemphasis network R629-C608 follow-
ed by the volume control. The volume control
potentiometer R630 is mounted directly on
the RF board and protrude through the front
panel. The audio output amplifier U601 is a
monolithic IC package capable of driving the
loudspeaker at the desired power level. The
output amplifier can be muted with a DC
signal from the audio mute gate, which combi-
nes different logic signals to deside whether
the amplifier should be active or not.
These inputs 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 extra mute conditions possible.
The value of C610 in the feed back loop is
chosen as the best compromise between bat-
tery ripple rejection and receiver squelch
attack time.

The pilot lamp in the channel knob is supplied
from A+, but controlled by the regulated
8.5V via transistor Q968.

60. 445-E1
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TRANSMITTER

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

the receiver.

The exciter contains an FM oscillator, an

audio processor, all frequency muitiplier func-
tions, and includes those stages operating

at low enough power levels 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 includes a low pass filter
for suppressing harmonics and a circuitry
which permits adjustment 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 XS board, is applied to amplifier UT01b.
The transmitter audio frequency response is
shaped by the feedback network R104-R103-C104.
The modulation limiting is obtained in the
feedback network formed by D101, D102,

R105, R106 and R107. The maximum permis-
sible frequency deviation is set by R116 in
single channel sets. In multichannel sets

the potentiometer is turned 2/3 up and the
deviation adjusted individually; refer to
XS5331 and XS5332.

Amplifier UT01A is operated as an active low-
pass splatter filter feeding the modulating

input of the FM oscillator.

Exciter

The exciter takes the second harmonic of
the crystal oscillator, filters it to reduce
spurious signals and amplifies it. Three am-
plifier stages (Q201-2-3) and four filters
(L201-2-4-5) are used in a narrow band de-
sign which limits the maximum frequency

spread of the transmitter.

60. 445-E1

The exciter has two test points (TP201-2)

for measurements and alignment.

Power Amplifier

The PA is constructed on the main board
and employs two broadband untuned ampli-
fier stages Q205, Q206. Two amplifier confi-
gurations are available providing options of
power levels of 6 (10) watts or 25 watts. A
power control circuit is included to sense
the output RF level and keep it constant
with variations in temperature and supply
voltage. This circuit also limits the peak
power to less than maximum, as specified
by the authorities, while still maintaining
the output as near maximum as possible.
The output power level can be set with a
potentiometer, R221, over at least a 3: 1 ran-
ge. 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 con-
trolling the supply voltage of power ampli-
fier Q205 via transistor Q207. This series
transistor is based by a voltage generated
by the feedback network Cz40, D201, Q201,
Q209, and Q208.

OSCILLATORS

The oscillators are located on the main board
for singie frequency radio sets. Ali parts
for the oscillators and compensation network
are soldered to the board except the crystal

which is a plug-in type.

A multifrequency board is required for more
than one frequency channel. This board is

avaiiabie is two versions; one (XS5331) has
space for accomodating two transmit and two

receive channels; one (XS5332) has space

60. 445-E1
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for up to six channels and an option for
selecting the channels by a 3-digit BCD sig-
nal binary converter, U901-U902. The BCD
signal is applied to three pins in D911. Se-
parate active circuitry is used for each os-
cillator and all have their outputs connected
to two buffer amplifiers Q927-Q967. The buf-
fers' outputs are fed to their resonant circuit
on the main board by a plug-in connection
(J301-J151). The required oscillator is selec-
ted by switching the emitter of the oscillator
transistor to the negative DC supply. The
compensation voltage and audio for the oscil-
lators is obtained from the same circuit on

the main board via J902.

The maximum transmitter frequency devia-
tion for the system is set by adjusting poten-

tiometers, one for each channel.

The oscillator uses a Colpitt's configuration
with a bipolar transistor as the active ele-
ment. The RX frequency is controlled by a
third mode crystal which is operated at one
haif of the output frequency. The TX fre-
queAncy is controlled by a fundamental mode
crystal at one fourth of the output frequency.
This output frequency is selected by a tuned
circuit in the transistor collector circuit. To
provide modulation and compensation capabi-
lity, the crystal, a variable inductor, and a
varicap (variable capacitance diode) are con-
nected in series. The inductor provides ad-
justment of the frequency to set the oscilla-
tor to the channel frequency. The varicap
permits electrical adjustment of the frequen-
cy. Compensation voltage is generated by a
resistor - thermistor network and applied to
the varicap. A resistor in parallel with the
crystal prevents oscillations with the crystal

removed from the circuit.

Transmitter Oscillator

In the transmitter circuit the audio voltage
is superimposed on the compensating bias

voltage to give the required deviation.

60. 445-E1
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SUPPLY VOLTAGE DISTRIBUTION SYSTEM

The battery voltage (A + BATT) enters the
radio via two pins of the rear system con-

nector to the interconnect board. Both in-

puts are connected to reverse polarity pro-
tection diodes D901, D902. The ground lead
comes through the same connector and is
connected to chassis ground through a fus-
able printed wiring path which will open in
case of the ground wire being accidently

connected to A +.

One battery input goes directiy from the
interconnect board via a feed-through ca-
pacitor and a connector P201 to the trans-
mitter PA stages. The other input feeds
through P903 to the main board for two func-
tions. One branch for the audio amplifier
passes through an RC-ripple filter R638 -
C618 and one of the ON/OFF switch sections
U602. The other section of the ON/OFF
switch controls the V

B
lator S602 consisting of a monolitic regulator.

+ to the voltage regu-

The regulator output is fixed at 8.5V by

means of a factory adjusted resistor.

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

The squelch circuit, the modulation processor
and parts of the IF amplifier U502 is supplied
directly from the continuous 8.5 V.

The receiver front-end, the receiver oscillator,
the 10.7 MHz IF stages and the second oscilla-
tor are supplied from 8.5V RX. The transmitter
oscillator and the exciter are supplied from
8.5V 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 cor-

rect tone keying function.

60. 445-E1
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WARNING

FUNCTIONAL BLOCK DIAGRAM

CQM 5330

The transmitter PA transistors contain Be-

ryllia which is poisonous when absorbed by

the human body. Dissection, filing, or grin-
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ADJUSTMENT PROCEDURE
CQM5330

General
" This adjustment procedure applies to the

following radiotelephone types:

CQM5332 - 30/25kHz Channel spacing
CQM5333 - 20kHz Channel spacing
CQM5334 - 12.5kHz Channel spacing

Before making adjustments to the radiotele-
phone transmitter/receiver, read the type
label and note the channel frequencies.
Check all straps according to the notes on
the diagrams. Also check the selective cal-
ling tone equipment, if any, against the co-
ding instructions; refer to description of
tone equipment.

All screens must be in place and properly

secured during the adjustments.

Measuring Instruments

The following list contains instruments ne-
cessary for adjusting the radiotelephone and

checking its performance characteristics:

DC Voltmeter
AC Voltmeter

Multimeter

Distortion meter
RF Watt meter

RF generator

10.7 MHz signal generator

Frequency counter
with attenuator

RF diode probe

RF coaxial probe

RECEIVER ADJUSTMENT

Checking 8.5V regulated supply

Turn the power supply ON and set the vol-

tage to 13.2V. Set the power supply current .

limiter to 1A.

Turn the radiotelephone ON by depressing
the ON/OFF button. Note the light in the
Channel selector, if any, is on.

Depress the Squelch button.

Set the volume control to minimum.
Connect the DC voltmeter to J901 pin 3 and
read the voltage.

Requirement: 8.5V 0. 15V

If the requirement is not fulfilled check re-
sistor R636 against the colour code of U602.

60. 446-E1
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R >1Mohm
Zin >1Mohm//50pF

R,
' >20Kohm/Volt

e.g. Storno Ellc
25W/500hm/66-88MH z

Zout: 500hm;

66-88MHz

e.g. Storno TS-G21B
Zin = 500hm; sensitivity
100mV at 88MHz

Storno 95.0089-00
Storno 95.0179-00

DC power supply 10.8V - 16.6V; 6A
Oscilloscope 0 - 5SMHz min.
Miscellaneous
4ohm/3W resistor 3 x Storno code
82.5026-00

22uF/40V electroiytic
capacitor Storno code 73.5107-00
Connector, 11-pin house Storno code 41, 5543-00
Connector, 8-pin house Storno code 41. 5542-00
Pins for connectors Storno code 41.5551-00

U602 colour code | R636 Value

Brown omit

Red 270

Orange 100

Yellow u7

Green 22

Blue 6.8
Adjust the power supply voltage to 16. 6V
and read the 8. 5V regulated. Compare the
change in the 8.5 volt regulated to the value
obtained at 13.2V.
Requirement: <50mV
Repeat the procedure with the power supply
adjusted for 10. 8V

60. 446-E1
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RECEIVER TEST SET-UP

CQM 5330
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Oscillator(s) and Freqguency Multiplier

In single channel sets the receiver oscillator
is located on the RF5330 board. In multichan-
nel sets all oscillators are on the XS5331
board (2 Channels) or XS5332 (6 Channels).

Select the channel whose frequency is closest
to center frequency. If not otherwise indi-
cated adjustments should be performed on

that channel.

Connect RF diode probe 95.0089-00 leads to
the multimeter and select the most sensitive
voltage range.

Connect the probe to TP401 with the dot to

the live terminal.

Single channel sets

Adjust L301 for maximum deflection

Mu ltichannel sets

Adjust the following coils for maximum de-

flection:

L961, Channel 1
L962, Channel 2
L9963, Channel 3
Lo64, Channel 4
L965, Channel 5
L966, Channel 6

Adjust L303 and L305 for maximum deflection;
Typical 3 to 4 volts
Requirement: >3V

Receiver frequency adjustment

Connect coax probe 95.0179-00 to testpoint
TP401.

Connect the frequency counter to the probe,
and read the frequency. The frequency is
measured after the doubler and shall be
l:antenna ke ok

Single channel sets

Adjust L3071 for the specified frequency
(2xfx) .
This adjustment shall be performed at 25°C

Requirement: Fn m 0. 4ppm (£30Hz at 75MHz)

(0]
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Multichannel sets

Adjust the following coils on the XS board

to the specified receiver frequencies (2xfx)

L961, Channel 1
L962, Channel 2
L963, Channel 3
L964, Channel 4
L965, Channel 5
L966, Channel 6

Requirement: Fnom 0. 4ppm (+30Hz at 75MHz)

ppm= parts per million= x 10_6

IF_Amplifiers
Connect a 10. 7MHz signal generator to TP401

via coax probe 95.0179-00.

Connect RF diode probe 95.0089-00 with mul-
timeter to test point TP501. (50uA range).
During adjustment the RF generator output
must be kept low enough to prevent limiting
in the IF stages, i.e. a maximum reading of
50uA on the multimeter.

Adjust coils L503, L502, L501, and L406, in
that order, for maximum deflection on the

mu ltimeter.

Front-end

Connect the RF probe 95.0089-00 and the
multimeter to test point TP501. (50uA range).
Connect an unmodulated RF generator to

the antenna connector, J601.

Set the generator frequency to the receiver
frequency.

Adjust the generator output to produce a
deflection on the multimeter, i.e. a maximum
reading of 50uA on the multimeter.

Adjust L401 and L402 for maximum deflection.
Detune L403 and 405 as much as possible.
Adjust L404 for maximum deflection on the
multimeter. This is the only adjustment of
L404 and it must not be touched during the
rest of the procedure.

Adjust L403 and L405 for maximum deflection
on the multimeter.

Readjust L4071 and L402 for maximum deflec-
tion.

Remove the RF diode probe.

60. 446-E1
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Standard Test condition:

Connect the RF generator to antenna con-
nector and adjust the output to TmV e.m. f.
Modulate the RF generator with 1000Hz to
60% of AF max.

CQM5332 = *3kHz
CQM5333 =+2, 4kHz
CQM5334 = +1,5kHz

IF demodulator

Connect a 4ohm/3W resistor load to connec-
tor J910/3-7 (SPKR HI - SPKR LO).
Connect an AF voltmeter to J910/4-7

(FLTD VOL - SPKR LO).

Turn R521 halfway up.
Adjust L504 for maximum reading on the

AF voltmeter.

Connect a distortion meter and AF voltmeter
across the 4 ohm resistor. (if Storno El11c
distortion meter is used switch the function
to AF voltmeter).

Adjust the volume control for approx. 2V
across the load.

Adjust L501 and L406 for minimum distortion.
The demodulated signal may be monitored on
an oscilloscope connected in parallel with
the distortion meter.

Connect the AF voltmeter and distortion me-
ter to J910/4-7 (FLTD VOL - SPKR LO).
Adjust R521 for a reading of 275mV on the
AF voltmeter.

Requirement: 275mV +5mV,

Read the distortion.

Typical Total Harmonic Distortion (THD) will

be less than 5%.

Receiver Sensitivity, SINAD
EIA or CEPT method may be used.

Receiver sensitivity measurement EIA.

EIA (Electronic Industrie's Association)
Standard, definition:

The SINAD sensitivity of a receiver is the
minimum input signal that will provide at
least 50% of the receivers's rated audio power

with 12dB signal +noise +distortion to noise +

distortion.

60. 446-E1
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Method of measurement. CEPT

The purpose of the measurement is to define

the ratio of one condition to another.

The first condition is the one where a mo-
dulated 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
scale; this is our reference condition con-

sisting 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 modu-
lation being slightly distorted in passing
through the receiver.

The second condition is the one where the
signal (modulation) is removed with a notch
filter and the RF-signal is lowered in ampli-

tude until the remaining noise and distortion

increases to 20dB below the first condition,
as read on the distortion meter scale. This
corresponds to a reading of 10%, 10 being
20dB below 100, which was our reference

condition.

In practice our first condition is achieved
by feeding a minimum of 1000uV of RF- sig-
nal modulated with 1000Hz at 60% Af max. to
the receiver.

The audio output (which must be at least
100% of the receiver's audio rating) is mea-
sured through the psophometric filter, with
the distortion meter in position CAL and ad-
justed with potentiometer ADJ. FSD. to a
reading of 100.

The netch filter is then inserted in series
with the audio by pressing one of the buttons
marked in %. The meter needle immeadiately
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 increase,
the attenuator is now adjusted for a 10% rea-

ding on the distortion meter scale.
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At this stage it must be ensured that the
increased noise and the signal (with the notch
filter switched out while checking) still equals

100 on the meter scale.

The RF-generator's calibrated attenuator
now shows the value of RF-signal required
to achieve a 20dB ratio between signal +
noise + distortion and noise + distortion,
i.e. 20dB SINAD sensitivity.

EIA Method

The EIA method differs from CEPT by omit-
ting the psophometric filter, adjusting the
RF generator for 2/3xAfmax., and measure
the distortion at 50% of the receiver's rated
AF power. The SINAD sensitivity is measur-
ed as a 12dB ratio between signal + noise +
distortion and noise + destortion, which cor-
responds to a reading of 25% noise + distor-

tion.

Adjusting the sensitivity

Lower the RF generator output to obtain
20dB SINAD (10% THD as measured with the
distortion meter). Readjust L402 for the best
SINAD value, e.i. lowest generator output

for 10% THD.

Storno

Measuring 20 dB SINAD (CEPT)
Adjust the volume control for 2. 45V (1.5W/

4ohm) as measured with an AF voltmeter a-

cross the load.

Adjust the RF generator output to obtain
20dB SINAD condition.

Read the 20dB SINAD sensitivity (e.m.f.)
Requirement: <0.75uV.

The sensitivity should be measured on all

channels, if more than one.

Measuring 12dB SINAD (EIA)

Adjust the volume control for 2. 45V as mea-

sured with an AF voltmeter across the load.
Adjust the RF generator to obtain 12dB
SINAD condition.

Read the 12dB SINAD sensitivity.
Requirement: <0.3uV (} e.m.f.)

The sensitivity should be measured on all

channels, if more than one.

Audio Frequency Response

Set the signal generator to Standard Test
Condition.

Adjust the volume control for 0. 82V across
the load. (4ohm across (SPKR HI - LO).

At 13.2V supply, AF = 60% AF max and 1000Hz
measure the output voltage according to the

following table:

Frequency Level Tol.
Type CQM5332 300Hz +9dB +1dB/-3dB
Type CQM5334 1000Hz 0dB
3000Hz -9.5dB +1dB/-3dB
Type CQM5333 300Hz +10. 5dB +1.5dB/-3dB
) 400Hz +8dB | +1.5dB/-1.5dB
1000Hz 0dB
2700Hz -8.6dB | +1.5dB/-1.5dB
3000Hz -9.5dB +1. 5dB/-3dB
6000H z <-20dB
60. 446-E1 = B~
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AF Power Output

Adjust the RF signal generator to Standard
Test Condition.

Set the supply voltage to 13. 2V.

Adjust the volume control for 3W output
(3. 46V across the 4ohm load).

Measure the distortion (THD).
Requirement: THD <5%.

Squelch

Release the squelch cancel button.
Adjust potentiometer R607 squelch adj. to
open the receiver for an RF input signal
corresponding to 8-10dB SINAD.

Storno

Current consumption

Measure the current consumption at 13, 2V.

Requirements

Condition 1 channel 2 channels | 6 channels

Standby <150mA <160mA <200mA

Receive <500mA <510mA <550mA
2W AF

~2.83V r.m.s.

across 4ohm.

For sets with selective calling facilities add
current consumption of the tone unit to the

figures above.

TRANSMITTER ADJUSTMENTS

Adjust the power supply voltage to 13. 2V

and set current limiter as follows:

25W transmitter: 6A
6W transmitter: LA

Refer to Receiver Alignment for measuring
8. 5V regulated supply.

Preset all transmitter tuning slugs, L1571,
L153, L201, L202, L204, and L205 to be

flush with the coil form top.

Connect a multimeter (2.5 volt range)

to test point TP201.

Turn the power control potentiometer,
R221, to minimum, anticlockwise (CCW).
Connect a Wattmeter, (25W) to the antenna

connector, J601.

Oscillator adjustment

In single channel sets the transmitter oscil-
lator is located on the RF5330 board. In mul-
tichannel sets all oscillators are on the XS5331
board (2 channels) or XS5332 (6 channels).
Select the channel whose frequency is closest
to the center frequency. If not otherwise
indicated adjustments should be performed

on that channel.

60. 446-E1

Key the Transmitter.

Single channel sets

Adjust L153 for maximum deflection on the
multimeter. The increase deflection is small
and gently tuning is required. If the frequen-
cy is in the low end of the band is may be
necessary to turn the slug of L151 (L921 -
L926) partly into the coil form to obtain a
multimeter deflection.

Adjust L'151 for maximum meter reading, ty-
pical 1.2V.

Multichannel sets

Adjust the following coils for maximum deflec-

tion on the multimeter, typical 1.2V.

L921, channel 1
L922, channel 2
L923, channel 3
L924, channel 4
L925, channel 5
L926, channel 6

60. 446-E1
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Exciter, coarse adjustment

Connect a multimeter (2. 5V range) to test
point TP201.

Adjust L153 for maximum deflection.

Adjust L2071 for minimum deflection. The dip
is small

Connect the multimeter (2.5V range) to test
point TP202.

Adjust L202 for maximum deflection on the
multimeter, typical 1.0V.

Adjust L204 for minimum reading. The dip
is small.

Connect diode probe 95.0089-00 and the mul
timeter (25V range) to test point TP203.
Adjust L204 and L205 for maximum reading
on the multimeter, typical 15V.

Adjust the PA power control, R221, for rated
transmitter power, 6/10W or 25W.

Exciter, fine adjustment

Connect the multimeter to test point TP201.
Readjust L153 for maximum reading.
Connect the multimeter to test point TP202.
Peak L201 and L202 for maximum reading.
If the maximum is not well defined detune
L153 slightly, adjust L201 and L202, and
repeat the adjustment of L153.

Connect the 95.0089-00 RF probe and multi-
meter to test point TP203.

Peak L204 and L205 for maximum reading.

Transmitter frequency adjustment

Connect a frequency counter through a suit-

able attenuator to the antenna connector J601.

Single channel sets

Adjust L151 to specified transmitter frequen-

cy.
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Multichannel sets

Adjust the following coils on the XS board

to the specified transmitter frequencies:

L9217, channel 1
L922, channel 2
L923;, channel 3
L924, channel 4
L925, channel 5
L926, channel 6

The frequency adjustment shall be performed
o
af 25°C,

Requirement: Fnom *0. 4ppm.

RF power output, current consumption, and

power control

Connect the Watt meter to the antenna con-

nector, J60T.

Increase the supply voltage to 16V. The vol-
tage is measured directly at the input con-
nector J910.

Readjust the PA power control, R221, for
rated transmitter power (P), 6(10) or 25W.
m £0.1dB.

Measure the RF power output at 16V, 13.2V
and 10. 8V.

Requirements (25W):

Requirement: P
no

Voltage Power Current
16. 6V 25W (ref) <5. 8A
13.2V >23.5W <5. 8A
0.8V >20W <5.8A
Requirements (6W):
Voltage Power Current
16V 6W (ref) <2.6A
13.2V >5.2W <2.6A
10. 8V >5. OW <2.6A
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MODULATION ADJUSTMENT

Set the power supply voltage to 13. 2V.
Connect a deviation meter through an attenu-
ator to the antenna connector, J601.

Connect a distortion meter and oscilloscope
to the deviation meter output.

Connect a AF generator and an AF voltmeter
to the microphone input via a 22uF capacitor;
refer to test setup.

Adjust the AF generator output to 1V r.m.s.
This voltage is approx. 20dB above the no-
minal modulation input level (60% Af max) to
ensure full limiting in the modulation proces-
sor.

Find the AF frequency between 200Hz and
3000Hz giving the greatest frequency devia-
tion as read on the deviation meter with the
transmitter keyed.

Check the maximum deviation for both posi-
tive and negative deviation polarity. At that
audio frequency set the maximum frequency
deviation Af max with R116.

Type Channel spacing Af max
CQM5332 30/25kHz *5kHz
CQM5333 20kHz *4kHz
CQM5334 12, 5kHz +2.5kHz

Requirement

Difference between + and - deviation: <10%

Multichannel sets

In multichannel sets R116 is turned 2/3 clock-
wise and the modulation adjustment is adjust-
ed individually for each channel using the

Af max potentiometers on the XS board.

R956 = channel 1
R957 = channel 2
R958 = channel 3
R959 = channel 4
R960 = channel 5
R961 = channel 6

60. 446-E1

Modulation sensitivity and modulation distortion

Set the AF generator frequency to 1000Hz
Adjust the generator output until 60% of Af

max is obtained on the deviation meter.

CQM5332 : +3.0kHz
CQM5333 : +2. UkHz
CQM5334 : +1, 5kHz

Read the AF generator output and measure
the modulation distortion on the audio output

of the deviation meter.

Requirements:

Modulating signal: 75mV *2dB
<7%

(measured without deemphasis)

Distortion:

Modulation frequency response
Set the AF generator to 1000Hz.
Reduce the AF generator output until a devia-

tion of 0.2 x Af max is obtained on the de-

viation meter.

CQM5332 : +1.0kHz
CQM5333 : *0.8kHz
CQM5334 : +0.5kHz

Vary the frequency of the generator and

note the deviation changes as refered to the
1000Hz value.

Requirement :

Within the frequency range 400-2700Hz

the frequency characteristic shall lie within
+1dB/-1.5dB related to a 6dB/octave charac-
teristic.

With 6kHz modulation frequency the deviation
shall be attenuated at least 6dB below the

TkHz value.
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TYPICAL MODULATION FREQUENCY RESPONSE FOR CQM5000
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