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CQP860U
TECHNICAL SPECIFICATIONS

Specifications are based on the measuring
methods prescribed in EIA publications RS1524,
GPO specification WET771, and CEPT specifications.

Figures given in backets are guaranteed values,

GENERAL
Frequency Range UHF Bandwidth
420 -470 MHz 2.0 MHz

Channel Separation

MNumber of Channels

20/25 kHz 2, 4, 8, or 12 channels

Antenna Impedance

Max Frequency Deviation
Multiwire cohnector: 50 0

+ 4 kHz or * 5kHsz

Temperature Range

Modulation Frequency Range Operating range: - 25%C 1o + 55°C
300 - 3000Hz Functionning range: - 30°C to + 60°C
TRANSMITTER
RF Power Output Crystal Frequency Calculation
Measured at Ub= 11V (BUS06-BUSDT) and 25°C
f
Degradation under extreme conditions according f = %ﬂ.t_
X
te CEPT.

Frequency Stability

1W: 0.1-1.0W % 1dB

-
- Conforms with the Authorities' specification.
aw: 1.0-3.0W ¢t 1dB

Spurious Radiatien, CEPT
Less than 0.2 p W

Crystal Fregqueney Range
52, 5MHz to 58.75MHz

Side Band MNoise, CEPT

-T5dB (-T0d4B)
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Tone Input Modulation Sensitivity Medulation Distortion, CEPT
measured with de-emphasis 750pS

terminal voltage for 0.6 mfmax; 1kHz 2% (10%)

110mWV

FM Hum and MNoise, CEPT
Modulation Frequency Characteristic, CEPT -30dB (-40dB)
relative to 1000Hz; 6dE /octave
+ 0/ -2,5dB (+1/-34B) 300-3000Hz

RECEIVER
Sensitivity, EIA Adjacent Channel Selectivity, CEPT
e. m. f. for 12dB SINAD 65dB (60d4B)

Q
0.8pV at 257°C (1uV) Spurious Selectivity, CEPT

Sensitivity, CEPT T0dB (65dE)

e.m.f. for %ﬂdﬂ S/N .

0.7uV at 257°C (1.2pV) Intermodulation Attenuation, CEPT
Sguelch Sensitivity, EIA T3dB (T0dBE)

0.5uV at 25°C (1uv)
Blocking, (GFPO

Crystal Frequency Range 100mV  (90mV)
132. 866 MHz to  140. 533 MH=

Spurious Radiation, CEPT

Crystal Frequency Caleulation

Less than 2nW

rﬂﬂt - 21.4 MHz .

3

Freguency stability

AF Output Power

Conforms with Authorities' Specifications

ﬁﬂﬂmw. (400mW)
Modulation Pass Band EIA

Measuring conditions: RL = 256); distortion 10%;

measured at 25°C 1kHz; VB =11V
+ TkHz (* 5kHz)

AF Output Power, CEPT

Adjacent Channel Selectivity, EIA _

250mW (200mW)
measured at 25°C

85dB (80dB) (Af=0.7xAf . ; 1kHz; distorsion <10%)

80. 355-E2 _a- 60.355-E2
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AF Distortion AF Freguency Characteristic, CEPT
2% (7%) relative to 1000Hz; -6dB/ octave
(measured at Af =§ﬁfmax' 1kHz; 300mw; 25°C) +0dB/ -1.5dB/ (+1dB/-3dB)

SUPPLY VOLTAGE AND CURRENT DRAIN

Nominal Supply Voltage Receiver Current Drain
11V (less tone equipment at nominal supply)
Supply Voltage Range Standby: 8. 5mA (9. 5mA)

Receive, AF output 250mW: B5mA (80mA)
9.9 to 13,5V

Transmitter Current Drain

(less tone equipment at nominal supply)

1W: 380mA (420mA)
aw: T50mA (BOOmA)

60.355-E2 -3- B0.355-E2
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GENERAL DESCRIPTION AND OPERATING INSTRUCTIONS.

STORNOPHONE 800U

l STORND
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The STORNOPHONE B00U portable radiotele-
phone 1s a universal combination transmitter
and receiver for FM radio communication ser-

vice on fixed, crystal controlled frequencies.

The COQPB00U may be either local controlled
or remote controlled, and can be fitted with
2, 4, 8, or 12 channels plus optional tone
signalling eguipment, according to individual

customer requirements

60.357-E2
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A complete radiotelephone unit consists of
four sections, beginning from the bottom
these are:

1) the battery

2] the transmitter and receiver modules
3] the tone equipment

4] the control head

60. 357-E2
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LOCAL CONTROL

Local controlled sets have all of their ope-
rating controls as well as the speaker/mi-
erophone and the antenna connector placed
in the control head, itself, and is fastened
to the top of the radiotlelephone,

REMOTE CONTROL

On remote controlled radios a control unit
containing the transmitter key, tone key,

and loudspeaker/ squelch butlons, the spea-
ker/microphone and an earphone socket, is
connected to the set by means of a cable,
Connecting the control unit automatically ope-
rates a switch which transfers the functions
of the control head to the control unit.

Control units with the following functions are
available:
CEBOY Contains loudspeaker/microphone,
transmitter key, and a combined
dial light-squelch cancelling but-
ton,

CB80s Contains loudspeaker/microphone,
transmitter key, tone key |, a
combined dial light-sguelch can-

cel-loudspeaker in/out button,

call indicator, and earphone socket.

CBB12 Contains loudspeaker,/microphone,
transmitter key, tone key |, a
combined dial light-squelch cancel-
loudspeaker infout-button, call
indicator, and a threaded anten-

na socket. The unit is used for
equipment operating in the

146=174 MHz band.

CB&: Contains loudspeaker /microphone,
transmitter key, tone key |, a
combined dial Iight—squ.erch can-
cel=loudspeaker in/out-button,
call indicator, and a threaded
antenna socket. The unit is used
for equipment operating in the
68-88 MHz band.

60.357-E2

GENERAL DESCRIPTION AND OPERATING INSTRUCTIONS

Storno

CB&s51 Contains loudspeaker/microphone,
transmitter key, tone key |, a
combined dial light-squelch can-
cel-loudspeaker in/out-button,
call indicator, and a threaded
antenna socket, The unit is used
for equipment operating in the
370-420 MHz band.

CBE&1 Contains loudspeaker/microphone,
transmitter key, tone key I, a
combined dial dight-squelech can-
cel-loudspeaker in/out-button,
call indicator, and a threaded
antenna socket, The unit is used
for equipment operating in the
420-470 MHz band.

The length of a particular equipment will
depend upon the number of channels, and

whether it includes tone equipment or not,

Type specification is as follows:

Specification code
0.1-1.0 W RF output power 1
1.0-3.0 W RF output power 3
Universal control head CP808 ca
2 channels 2
4 channels Xy
g channels 8
12 channels X12
Tone equipment T

Thus a 3 W, four-channel radiotelephone
with universal control head and selective cal-
ling would be designated:

3C8 XuT

For easy identification, each equipment has a
type plate such as the one pictured below,
showing the type and specification.

60.357-E2
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A comparison of the various models is presen-

ted in the table below:

GENERAL DESCRIPTION AND OPERATING INSTRUCTIONS

Type CQPa33u CQP834u
4 m VHF band 68 - B8 MHz

Channel separation 20/25 kHz | 12.5 kHz
Mumber of channels 2, 4, Bor 12

Output power 0.7to 1.0 Wor 1,0 to 3.0 W

Type COP813U COPB14U
2 m VHF band 146 - 174 MHz
Channel separation 20/25 kHz ] 12.5 kHz
Mumber of channels 2, 4, 8or 12
Output power 0.1to1.0 Wor 1.0to 3.0 W
Type COP863U CQP8ayL CQP853U | COQP854U
0.7 m UHF band 420 - 470 MHz 370 - 420 MHz
Channel separation 20/25 kHz | 12.5 kHz 20/25 kHz [12.5 kHz
Number of channels 2,4, Bor 12 2,4, 8or 12
Output power 0.1tol Wor 1to3 W 0.1t 1 W
Type COPB414L
Midband RX 136 - 146 MHz

T 105 - 108 MHz
Channel separation 12.5 kHz
Mumber of channels 2,4, 8or 12
Output power 0L.1tol W

OPERATING INSTRUCTIONS

Local controlled equipments are fitted with
CP808 control heads which interconnect with

the various transmitter and receiver modules

channel switch and tone equipment, where

applicable, via an internal wiring harness.

The follewing functions are incorporated in

the CPE03:

1. push button for keying the transmitter

2, push button for tone keying, tone |

3. push button for tone keying, tone Il

4. push button for squelch cancelling-LS
infout.

60.357-E2

5. dial-type knob for velume control and
on/foff switch.
12-position dial-type channel knob
call indicator
hinged lid for access to the antenna tu-
ning circuit

9. socket for remote control unit

10. socket cover

11. threaded antenna base

Before switching the set on, ensure that the
antenna and battery are properly connected,

60.357-E2
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Storno GENERAL DESCRIPTION AND OPERATING INSTRUCTIONS

RECEIVING (WITHOUT SELECTIVE CALLING)

Turn the radictelephone on by turning the
volume control clockwise.,

If no signal can be heard, the volume control
can be set by pressing the squelch cancelling
button while adjusting the volume control for
the desired sound level, using the background
noise for sound.

Set the channel selector to the channel to be
used and release the squelch cancelling button.
Any traffic on that channel will now be heard
from the loudspeaker,

RECEIVING (WITH SELECTIVE CALLING)

Adjusting the sound level is done as in the
sets without tone equipment except that it is
necessary to press the SQ/LS button momen-
tarily to switch on the loudspeaker before
opening the squelch circuit.

After the setting of the volume control again
press the 3Q/LS button momentarily to switch
off the loudspeaker,

TRANSMITTING (WITHOUT SELECTIVE CALLING)

When the channel is clear, simply press the
transmitter key button and speak with a nor-

Storno

mal voice into the loudspezaker, which functions

as a microphone when transmitting.

TRANSMITTING (WITH SELECTIVE TOME RECEIVER)

To initiate a call, turn on the loudspeaker
with the LS IN/OUT button, do not transmit
until the channel is free.

Press the transmitter key and speak into the
loudspeaker/microphone.

To return to stand by, twrn off the loudspea-
ker again with the LS IN/OUT button,

TRANSMITTING
(WITH SELECTIVE TOMNE TRANSMITTER)

Turn on the loudspeaker with the LS IN/OUT
button, do not transmit until the channel is
free. Press the tone key button. When the
connection is made, use the ordinary trans-
mitter key button when transmitting (when
the tone key is activated the microphone is
blocked) .

When no longer in use, switch the radiotele-
phone off by turning the volume control com-
pletely counter clockwise, i.e. the O on the
dial is visible.

ACCESSORIES
ANTENNA AMNE16 150 mm Heliflex Antenna 146-174 MHz
AMNEEY 46 mm Heliflex Antenna 420-470 MHz
The following antennas are approved for use and 370-420 MHz
with radiotelephones type COPB00U and can be ANBG5 155 mm Whip Antenna 420-470 MHz
attached to either the control head CP808-15 and 370-420 MHz

or the contral unit.
All antennas are fitted with a threaded bolt

AMNE34 200 mm Heliflex Antenna 6B - 88 MHz that fits the antenna socket on the control
ANB15 500 mm Whip Antenna 68 - 88 MHz head and on the control units type CB812,
and 146-174 MHz CB831, CB851 or CBS861.

60.357-E2 -5 - 60. 257-E2
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BATTERY

To power the equipment the following battery

types are available:

EUB02/808 nickel-cadmium [MiCd) battery,
10.8 ¥V, 225 mAh.

BUED7 nickel-cadmium (NiCd) battery,
10,8 V, 450 mAh.

The batteries are encased in a high-impact
cast plastic cassette with snap action locks,
automatically securing the battery when slid

inte place.

BATTERY CHARGER
Available battery chargers:

cusm Charging unit with two outlets
for BUB02, automatic type.

CLBa02 Charging unit with ten outlets
for BUB0Z, automatic type.

Ccuaoy Charging unit with one outlet,
A switch selects high or low charg-
ing current as to charge the dif-
ferent battery tupes.

cusos Charging unit with six outlets and
built-in timer; for all types of bat-
teries.

The battery chargers can be operated from

either a 110 V or a 220 V AC mains,

EARPHONE

In conjunction with control unit CB805 an
earphone, HP801, is available for use in areas
where high background noise is encountered,
The sarphone is supplied complete with cable,
connector and ear hanger. Plugging in the
earphone does not disconnect the built-in
speaker, The lower positions of the volume
control are intended as settings for earphone
reception,

60.357-E2
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TONE EQUIPMENT

The radio set can be fitted with tone equip-
ment which is contained in a separate panel
placed between the control head and the trans-
mitter/receiver circuitry. Incorporating tone
equipment into an existing radio set increa-
ses the total length of the unit and requires

a new, longer casing. Tone signalling sub-u-
nits for CQP800U are as follows:

TT2M single or double tone transmitter,
tone frequencies from B85 Hz to
2900 Hz.

TTB802 single or double tone transmitter,
tone frequencies from 1010 Hz to
3047 Hz,

5TEM four or five tone seguential tone
transmitter, tone frequencies from
B85 Hz to 2800 Hz,

STBO2 four or five tone segquential tone
transmitter, tone frequencies,
from 960 Hz to 2110 Hz.

SREM four or five tone sequential tone
receiver, tone frequencies from
885 Hz to 2900 Hz.

(can also be coded for use as a
double tone receiver).

SRED2 four or five tone sequential tone
receiver, tone frequencies from
960 Hz to 2110 Hz.

TQB802 three, four, or five sequential

tone transmitter /receiver, tone

frequencies from 885 Hz to 2800 Hz.

By means of a plug-in module,
SUE08, the TQB02 can detect group
calls.

TQ803 three, four, or five sequential
tone transmitter/receiver, tone

frequencies from 960 Hz to 2110 Hz.

By means of a plug-in module,
SU808, the TQBO03Z can detect group
calls.

G0.357-E2
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CARRYING DEVICES CKsao2 screw mounted pocket clip,
CKE03a shoulder strap with retainer for

The following devices are available for carry- remote control unit,

ing the COPS00U; (for remote control, only).

CKa01a carrying harness for all types

of equipment, mounting hardware,
short and long straps, belt and
clamps.

60.357-E2 -7= 60.357-E2
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CONTROL PANEL WITH TONE SWITCHING

CPB017 is a variant of the control panel to be
used in conjunction with the CQPS00U family.
CP&017 has the same function as CP808 and
beside these, CPE07 include facilities for 2
telegram tone switching, with one fixed tele-
gram and one variable 100 call telegram.
Operation of the 2 telegram tone switching

is done by means of the Tone Key pushbut-
tons | and (|,

CP8017

Tone Key | will send the fixed telegram pre-
sel at the factory. :

Tone Key Il will send the variable telegram.
Two of the 5 sequential tones can be selected
by means of 2 rotary switches placed on the
loudspeaker panel,

MODE OF OPERATION

OPERATING INSTRUCTIONS

The fixed telegram sent by depressing Tone
Key | is used to call the base station,

The variable telegram sent by depressing To-
ne Key Il is used to call other portables via
the base station which works as a repeater.

Calling a portable

If the portable has a specific calling number
62 for ex. :

Turn the rotary switch X10 on 6 and X1 on 2.
Push Tone Key | which establishes contact
with the base station.

If the channel is free, push Tone Key Il and
wait for an answer from the other portable
station,

Then the transmission can take place.

FUNCTION

Tone Key |

Fixed telegram,.

60.557-E1

When Tone Key | is activated, a logic "1" will
be applied to the latch formed of IC1a and
IC1b, causing a logic "1" from pin 4 IC1b

to the gates 1C2a pin 2 and IC2b pin 5.

In the same time TQB802/3 has also been acti-
vated from Tone Key |, and when the coun-

ter IC2, according to the selected digits com-
bination in TQB02/3, applies a logic "1" via
terminal B to the gate IC2b, this will go "high"
in this particular sequence and via terminal D
activate the chosen 5T gate transistor.

In the same way the gate 1C2a will activate

the next chosen 5T gate via the connections

to the TQB02/3.

Tone Key Il
Variable telegram,

The 2 rotary switches have to be set to the
requested figures in the variable telegram.
When Tone Key 1l is activated, a logic "1"
will be applied to the latch formed of IC1a
and IC1b, causing a logic "1" from pin 3 1C1a
to the gates IC2c pin 9 and 1C2d pin 12.

60.557-E1
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These 2 gates will be activated sequentially
when they receive a logic "1" on pin 8 or 13
from the ST counter IC2 in TQ302/3, in the

same manner as described under Tone Key |
for the gates IC2a and I1C2b.

CONTROL PAMEL WITH TONE SWITCHING CP8017

When IC2c and 1C2d in turn goes "high", they
will activate the ST gate transistors Q1 and
Q2 on the CP8017, and thereby in turn make
connections for the rotary switches X10 and
X1, which are wired to L1 in TQ802/3.

CODING AND STRAPPING

Coding and strapping instructions for TQ802/3
will be unchanged for the fixed telegram trans-
mitted by Tone Key |,

When coding and strapping a CPB017/TQ802/3,
the following decisions must be made:
1} Which digits will be the variable ones,
to be dialled on X10 and X1.
2} freguencies of the fixed tones,

NUMBER COMBINATIONS

Digits 2 and 4 variable
R BRI

To allow the greatest number of combi-

nations, strap CPB017 as follows:

Cut the PWEB just outside the soldering

terminal 3 at the printed switches X10

and X1 and strap soldering points 3 to

soldering point for repeat tore R or Y.

(see fig.3.)

R= repeat tone in 20/25 kHz channel
spacing equipment.

Y= repeat tone in 12. 5 kHz channel
spacing equipment,

» ex [V

Strap CPE017 as follows:

Cut the PWB just outside the soldering
terminal 2 at the printed switch X10 and
outside the soldering terminal 4 at X1
and strap 2 and 4 to soldering for re-
peat tone R or Y,

(see fig.4.)

60.557-E1

3} Summary.

If the fixed code is represented by A,
B and C:

[(Alvi] BT Ve[ €]

IfA/B/C and CPE017 is strapped as
above all combinations will be permis-
sible,

IfA/B/C, CPBO1T strapped, there are
21 limitations:

- "u-"] must not be selected equal to B.
- Vz must not be selected equal to C.

Digits 3 and 5 variable

|A | E| v1| C i vﬂ 10 limitations

".-'1 must not be selected equal to C.

Strapping:

Cut at X10 terminal corresponding to fixed to-
ne B, cut at X1 terminal corresponding to fix-
ed tone C and strap both to repeat tone R or
Y.

Digits 4 and 5 variable

[J!". ] B ] C ] "-"',I i ‘u’z I 10 limitations

V‘ must not be selected equal to V

2
Strapping:

Cut at X10 terminal corresponding to fixed
tone C and strap to repeat tone R or ¥,

60.557-E1
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Digits 1 and 3 variable

[ V1I A, | v, ] B ] c ] 21 limitations

"u".l must not be selected equal to A,

'\-"2 must not be selected equal to B,

Strapping:
Cut at X1 terminal corresponding to fixed
tone A and strap to repeat tone R or Y.

COMBINATIONS OF THE VARIABLE DIGITS
IN TQS802/3

Individual combinations of the variable digits
in TQBO2/3 are possible, even though digits
3 and 5 are the most common,

For establishing the connection of the variab-
le digits, see fig. 5 and fig. 6.

Terminals BD represent the "decade units"
and terminals AC represent the "units" in the
variable part of the call number,

B0.557-E1

CONTROL PANEL WITH TONE SWITCHING CP2017

Slorﬁn

If for example digits 2 and 4 in a 5 tone se-

guential call number are chosen to be the va-
riable ones, connections of the terminals A -
B - C - D must be done in the following way.

Digits 2 [decade units)
Cut the PWE outside A2/B2 (fig. 6))
Connect terminal B to the soldering terminal

A2/B2 and terminal D to the soldering ter-
minal C2/D2.

Digits 4 (units)

Cut the PWE outside Al4/B4 (fig. 6))
Connect terminal A to the soldering terminal
AL/BY and terminal C to the soldering termi-
nal C4/Dy.

Coding and strapping of the SR part of
TOQB02/3 will be unchanged, and the remai-
ning tones in the variable telegram will be
the same as in the fixed telegram.

This completes the establishing of the two
variable digits.
Other combinations may be done in a similar

way.

60.557-E1
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CQPg6oU
CIRCUIT DESCRIPTION

Transmitter Circuit (see block diagram)

The transmitter is built up of several modules,
each of which is completely enclosed (shielded)
and has connector. pins protruding from the bot-
tom of the module. All the modules are then

mounted onto a mother board.

The transmitter section consists of the following

modules:

XOR62 Crystal Oscillator

AABOD2 Modulation Amplifier

FMNBO3 Modulation Filter for 20/25 kHz

channel separation
PM8E1 Phase Modulator

FD&61 1st Frequency Doubler

FDa62 2nd Frequency Doubler

BPBE1 Band Pass filter

FABE3 1st Power Amplifier and
Antenna Switch

FABE4 2nd Power Amplifier and
Antenna Switch

FHN&81 Antenna Filter

ADEOL ADC Circuit
VRE01 Voltage Regulator

Modulation Amplifier AAB02 and FNBO03

The modulation amplifier function is carried out
by the Modulation Amplifier, AAB0Z in conjunec-
tion with a Modulation Filter, FN803. The micro-
phone signal is applied to an operational amplif-
ier, the degree of negative feedback, and thus
the amplifier gain, can be adjusted by means of
an external resistor. Microphone sensisitivy can
then be adjusted to suit individual requirements.
In radio sets with built-in tone transmitters or
sequential tone transmitters, the microphone

amplifier is disabled by the tone key.

The amplified AF signal is applied to a limiter

60. 356-1

via a differentiating network. The limiter is
wise an operational amplifier utilising negative
feedback. Following the limiter is an integration
network and an active element is another opera-
tional amplifier. The active filter removes any
harmonics of the original input signal that arise
during limiting action, and it also keeps the fre-
quency excursions within the tolerances requir-
ed for the channel spacing used in the particular
equipment. An extra limiter is inserted between
the integration network and the active lowpass
filter to prevent strong input signals of low fre-
guencies from overloading the filter,

Transmitter Oscillator X0862

The transmitter exciter signal is generated by

a crystal, Colpitts-type oscillator operating on
the erystal's fundamental frequency, which will
be in the range of 52.50 to 58.75 MHz. The oscil-
lator starts when the channel selector completes
the ecircuit path to chassis ground. The collector
circuit is tuned by a variable capacitance diode
which also detunes the resonant circuit when-
ever the channel switch breaks the ground con-
nection., Thus several oscillators can be tied in
parallel without mutual leading effects. The out-
put signal is capacitively taken off the tank cir-
cuit. The maximum number of channels is 12,

with all oscillators placed in an oscillator panel.
Phase Modulator PMB61

The Phase Modulator consists of an input- and

an output buffer plus a phase modulator stage.

The exciter signal from the oscillator is fed to

the input buffer stage. This amplifier, with fol-

B, 356 191
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lowing m netwerk, ensures a constant sine wave
signal to the phase modulator. The modulator is
a transistor amplifier stage where the modulating
audio signal is applied to the emitter, which is
RF decoupled. The modulation signal varies the
transconductance tgmjaf the amplifier and thus
the phase angle () of the RF signal at its out-
put, To function properly, the modulator must
work into a constant load and is therefore fol-
lowed by a buffer stage whose output signal is
sufficient in amplitude to drive the following
stage, a frequency doubler.

Multiplier Chain FD861, FD&62, FDB63

The multiplier chain consists of three very similar
frequency doubler stages. Each frequency doubler
operates as a grounded emitter transistor ampli-
fier followed by two inductively coupled LC eir-
cuits that are tuned to the second harmonic of the

input frequency.
Band Pass Filter BPB61

To ensure suppression of the undesired harmon-
ics that arise in the frequency multiplying pro-
cess, the multiplier chain is terminated by a
double tuned band pass filter, the BP8G1.

Power Amplifier PASS1 and PAZ62a/PABGY

The output power from the Multiplier chain
{approx. 15 mW) is amplified the required
antenna power (0.1to 1. 0Wor 1.0to 3.0 W)

in a three-stage amplifier composed of the PABG3a
(1W) or PABB4 (3W) modules.

PASG3 contains two amplifier stages. The collec-
tor wvoltage to the first transistor is supplied via
the ADC Cireuit, and is variable. If more gain
is required to drive the following PABG62a/PAEBG4
the collector supply (ADC) voltage will rise.

On the other hand, if the drive signal is more

than enough. the ADC wvoltage will drop.

IP"ARGZa/PABGY contains the transmittor final

amplifier plus a cireuit for electronically switching

G0, 456 121 2

the antenna between the transmitter and the
receiver. Collector current for the second
transistor in PAS63 passes through the switching
diodes, whereby they can be considered to

be wvirtual short circuits. This connects the

Power Amplifier output to the antenna while

short circuiting the receiver input. When receiving,

the diodes become reverse biased, effectively
isolating the transmitter from the antenna while

connecting the antenna to the receiver input.

ADC Circuit ADE01

The transmitter output current is kept very
nearly constant by means of the ADC Circuit.
The wvoltage drop across a small resistor

in the output transistor's collector

return is monitored by the ADC stage, which
then regulates the collector voltage to the first
transistor amplifier in the PABB3 stage with the
net effect of cancelling any variations and

thus keeping the RF output at a constant value.
The amount of current through the output stage,
and thus the output power, can be set by
means of a resistor mounted on the mother
board.

Antenna Filter FMNE&&1

A nine-pole lowpas filter having a cutoff
frequency of 470 MHz is inserted between the
transmitter output and the antenna. The filter
suppresses any harmonics created in PASG2
fPABGY. A 21.4MHz band stop filter at the FN861
input prevents any signals e¢lose to the intermediate

frequency from reaching the receiver circuits.
Receiver Circuit (see block diagram)

The receiver is a double conversion superhetero-
dyne using intermediate frequencies of 21.4MHz
and 103.5 kHz. Channel selectivity is achieved
by means of a erystal filter in the first IF cir-
cuit., The radiotelephone can be fitted with up

to 12 channels, one oscillator per channel.

All the oscillators are arranged in parallel on

a special oscillalor panel which alse contains

60, 354 11
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the transmitter oscillators, The receiver em-

ploys an electronic squeleh eircuit whose
threshold can be set with a resistor on the

mother board. There is a pushbutton for cancelling
the squelch on the control head or on

the control unit, whichever is used,

The receiver consists of the following modules:

RCBAE1L Receiver Converter

XO811 Crystal Oscillator

XF803 Crystal Filter for 20/25kHz
channel separation

ICA01 IF Converter

1A801 1st IF Amplifier

1802 Znd IF Amplifier and Discriminator

S5Q801a Squelch Cirecuit

AABDL AF Amplifier

VRE01 Voltage Regulator

Receiver Converter RC861

The RC861 converts the frequency of the antenna
signal to the 1st IF frequency of 21. 4 MHz.

The incoming signal path from the antenna is
trough the Antenna Filter, FN861, and then via
the antenna switching circuit to the

input of the RCB61. The signal then passes
through a two-element bandpass filter to a
transistor operating as a grounded base ampli-
fier. After amplification, the signal passes trough
a three-element UHF filter. This filter is what
mainly determines the r.{. selectivity of the converter.
The signal is taken off at a 50-chm tap and fed to
the mixer via LY, a transformer that serves as
an adjustment for achieving optimal sensitivity/
gain. The local oscillator signal from the XO
module(s), after passing through a lowpass
filter, proceeds to a frequency tripler. The fil-
ter allows only the oscillator signal to reach the
tripler. The signal from the tripler output is
then applied to the gate of the mixer transistor,
which is a field effect transistor operating in

the grounded source configuration.

The IF signal is taken off via a combination

autotransformer /L network to match the imped-
ance of the following crystal filter,

60.356 E1 g

Oscillator X0811

The local oscillator signal of 124 to 153 MHz

is generated in the Hartley type crystal oseilla-
tor where the transistor operates as a grounded
base amplifier. The oscillator starts when the
channel selector switch completes the emitter
cireuit path to chassis ground. The collector
cireuit is tuned by a variable capacitance diode
which also detunes the resonant cireuit when-
ever the channel switch breaks the ground
connection, Thus several oscillators can be tied
in parallel without mutual loading effects,

The output signal is capacitively taken off the

tank circuit.

The local oscillator signal frequency lies
21.4 MHz under the antenna frequency and
the formula for calculating the erystal frequen-

cy is therefore:

¢ = fa_-21.4 MHz
" 3

(where { = crystal frequency
and fa = antenna frequency)

Crystal Filter XFE03

The Crystal Filter unit comprises an eight-
pole monolithic erystal filter and an impedance
matching transformer for matching the output
to the impedance of the following IF converter.
FPractically all of the receiver selectivity

is achieved in the crystal filter,

XF803 is employed in equipment with 20/25 kHz
channel spacing.

IF Converter IC801

The first IF frequency (21. 9MHz) is converted
to the second IF frequency (103.5kHz) in this
module, which contains an amplifier, a mixer
and an oscillator. The output signal is taken
off from a center tap on the coil in the mixer
transistor's collector circuit and applied to an

intermediate frequency amplifier, 1ABOL.

£0. 356 E1
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IF Amplifier and Discriminator 1AB01 and 1A802

The first Intermediate Frequency Amplifier,
14801, consists of two differential amplifiers in
cagseade, The output signal is applied to the
second Intermediate Frequency Amplifier, 1A802,
which contains a 103, 5 kHz bandpass filter, a
quadrature detector, a lowpass filter and an
audio frequency amplifier.

The IF amplifier, detector and AF amplifier are
all included in one integrated circuit.

The balanced guadrature detector has excellent
AM suppression and contains only one tuned
circuit. Inserted between the detector and the

AF amplifier is an active lowpass filter which
removes any superimposed IF signal. The detector
bandwidth and the audio amplifier output voltage
can be regulated by means of two external re-
sistors on the mother board (AF output at

1000Hz = 110 mV. )

AF Amplifier AABD1a

The audie frequency signal from IAB02 is fed
to the AABDla AF Amplifier where it becomes
amplified to the desired audio power level.
First the signal passes through an active high-

pass filter that rejects any low frequencies (noise).

Mext comes an integrated cireuit containing two
separate amplifiers which make up the preamplifier
and output stage. The volume control is

inserted between these two amplifiers.

The Preamplifier also operates as an active
lowpass filter suppressing frequencies above

3000 Hz and the output amplifier gives the

required receiver de-emphasis (integration).

60, 556 F1
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The Squelch Circuit can block the AF signal path
by grounding the squelch terminal (5). When
the squelch output goes positive again, the audio
amplifier will operate normally.

Squelch Circuit SQ801a

The receiver Squelch Circuit operates automat-
ically, according to the noise content of the
antenna signal. Weak signals contain greater

noise than acceptable signal levels. The output

AF signal from IAB02 is also present at the in-

put to 5Q801a, where it must first pass through

an active highpass filter that suppresses fre-
quencies under TkHz. Higher frequencies be-

come amplified, then detected and whenever

the signal-to-noise ratio is objectionable, the
detected noise signal will be sufficient to turn

off the audic amplifier. With an acceptable

signal strength at the antenna, the noise con-

tent will be too low to trigger the squelch,

and the positive collector supply (+ Vo) will

be available to the audic amplifier's gating
terminal allowing it to operate normally. An external
resistor sets the squelch to open the path for a
signal-to-noise ratio of >> 12 dB SINAD. A pushbutten
on the control head/contrel unit allows manual

cancelling of the squelch function.
FPower Supply and Voltage Regulator VRE01

Because of variations in the battery voltage as
the battery discharges, two VR801 type Voltage
Regulators are employed to supply many of the
transmitter and receiver circuits in the CQP800
with a constant 7.5V potential. The regulators

are short cireuit protected.

60. 3156-E1



MICROPHONE MC704

GEMERAL

Microphone MCT04 is designad for mobile
operaltion with radiotelephores of

series 610 and 700. It consists of an am-
plifier type AATRS and a micrephone
cartridge in a plastic housing, a cable
for connecting, to the radio unit, and a

mounting bracket.
Amplifier AATIS

The microphonz amplifier serves as band-
pass filter for the audio frequency band
300 Hz - 3000 Hz and amplifies the signals
from the microphone to a suitable level,

The amflifier consists of three transi-
stors, 01,02, znd 33 all DC-coupled. The
gain is determined by the feed-back cir-
cuit R1,R?, 811 and C9, and with poten-
tiometer R1 the gain can be adjusied to

a suitable microphone sensitivity,

The RC-circuit C2,C3,R4,Re., and R3 form
in association with the feedback amplifier
an active highpassfilter which attenuates
all frequencies below 300 Hz.

60.395-E1

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

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

and resislor RS serves to filter and by-

pass RF.

Specifications

Supply Voltage
9 - 24V

Current Consumplion
9mA = ImA (9v])
32mA £ Smhk (2WV, R

L= RO ohm]

Qutput Level
Mominal: = 17 dBm

Maximum: + 3 dBm

Distortion at + 3 dEém

Less than 3%

Gain
58 dB + 4 dB
4 dB

Maximum:
Minimum: 39 dB

I+

60. 395-E1



VEHICLE ADAPTOR MN803 AND MN804

The vehicle adaptors MNB03 and MNB04 are design-
ed to hold a STORNOPHONE 800 U radiotelephone
when used in a mobile installation. Both adaptors
also contain a facility for the BUB00 battery

to be trickle charged from the vehicles storage
battery, and a connection for a mobile antenna.
Futhermore an optional, external loudspeaker

with a built-in 2 watt AF amplifier, type L5801,
may be connected to the units,

Operating the CQP800U with an MN803 installation
is locally on the radiotelephone by using its
built<in controls. When using MNB04 the operation
is by means of an external microphone, MC704,
external switches SU809, and loudspeaker L5801,

The electrical connections between the adaptor
and the COP200 U is by means of a multiwire
cable connecting to the socket on the

COPB00 U.

The simplified diagram shows the elements

necessary to charge the battery through the
multiwire cable and, at the same time pass

the RF and AF signals.

MODE OF OPERATION

Charging Circuit

The DC converter has floating input potential
in order to operate with both + (positive)

and -(negative) chassis installations. It opera-
tes as a blocking oscillator and consists of
transformer T1 and transistor Q2 which has a
high current amplification factor {1"]' 1., when
saturated,

The oscillator configuration has a constant

current charateristic which, together with

resistors R11, R16, R17, and R18, produce 55 mA
of charging current for the BU 800 battery.

60, 394-E1

Transistor Q1 and the resistors R1, R2, and
R3 compensate input voltage fluctuations, and
diode E1, together with an externally mounted
fuse, protects the unit against incorrect
supply voltage polarity. The network, E2, R9,
R10, and C5 protects Q2 from transient spikes,

Zener diode E7 ensures that the output voltage
does not exceed the maximum allowable input
voltage to CQPB0O0 if the battery is removed
during operation.

Temperature Characteristics

For battery protection reasons the charging
current must be reduced at high or low ambient
temperatures. The decreasing regulation, when
cold, is performed by a PTC resistor and, when
hot, by the NTC resistor R12. At temperatures
outside the working range the PTC and NTC
resistances decrease, respectively, and the
base current of transistor Q3 is reduced and

this brings it out of the saturated condition.

The consequences are an increased Q3 emitter
voltage and an increased voltage across the
zener diode, which begins to conduct and gradually
takes over the constant current from the DC
converter. The net effect is the

charging current being decreased.,

Charging Indicator.

In series with the charging circuit a light
emitting diede, LED E6, is inserted to indicate
the charging current flow,

Call Indicator

In systems using selective calling a green

LED call indicator, EB, is mounted on the frant
of the MMBO03/ MNBO4, and it will be controlled
by the tone receiver,

60, 394-E1
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Loudspeaker L5801
When mounting the external loudspeaker two
resistors, R19 and R20, attenuate the CQP800 U

audio level to match the amplifier input sensitivity

af L5801,

Microphone MCT704

When using MNB04 and MC704 two resistors,
R21 and R22, attenuates the microphone output
to a suitable level for the CQPE00O U.

S0 / LS Switch SU809.
The switch, 02, which can be used with MNB0Y

anly, mount on the steering coloumn and ope-

rates the squelch cancel function, and the LS

infout function if selective calling is used.

TECHMICAL SPECIFICATIONS

Supply Voltage, nominal
13.68VW

Supply Voltage Range.
10,5V

16.0V

min.

max.

Supply Voltage Polarity

+ [plus) or = (minus)
on chassis

B0. 354-E1

Current Consumption
Typical values : 160220 mA
220 mA
160 mA

10,5V supply :
16,0V supply :

Charging Current

Typical value in the temperature range
+10°C to + 40°¢,

with battery BU B802:

560 mA

Temperature range

Working range with normal charging current:
+10°C to + us°C

Working range with reduced charging current:
- 25°C to + 70°C.

Dimensions
Unit overall: 148 = 75 x 40 mm

Printed circuit board; 92x 58 x 20 mm

Weight
0,46 Kg

60. 394~-E1



TEST ADAPTOR

S1805
51805 is a measuring adaptor to be used in
conjunction with Test Set TS-C35 and CQP&00U
personal radiotelephones.
When the 51205 is plugged into the COP&0D's
control unit socket the following is obtained:
= a 50 ohm interface via a BNC connector
- a switch for LS infout - Squelch on/off - SR
51 805
(s10221-00)

£ BNC
RF INSOUT —o—) Q <, ANT

F
RAF CHASSIS

K
TONE KEY ST L0 pF

<_3_T

AF OUTPUT

G
50 CANCEL Ls in/our

SQUELCH

J
« 11V TX
LS INjOUT
« 11V RX
« 11 CONT
CALL
RF RETURN
TOKE II

60.397-E2

- the CQPBOOU is switched into remote control
mode which is suitable for T5-C35. The
internal loudspeaker, though, remains in

function (strap D-M).

= the CQPE0OL receiver is supplied from
the TS-C35 via strap C-B.

60.397-E2
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ADJUSTMENT PROCEDURE

CQP863/CQP864U

The following measuring instruments are re-
quired for tracing faults in and making ad-
justments to the transmitter/receiver circuijts:

Control unit C35 Code 9580363,

including
Test cable 51801 Code 19B0027
Test cable adaptor S1803 Code 41,0206
Measuring adaptor 518052 Code 41.0221-01
Loudspeaker 25 ohm Code 97,5039

Antenna alignment unit TS-D37 Code 95B0555
RF test probe Code 95, 0059
DC ampere meter
DC voltmetar

AC voltmeter

Zl'r'|= 20.5 Mohm

10 mA /100 mAST A

Z!.n= =2 Mohm//50 pF

FM signal generator

AF generator

RF wattmeter
Modulation meter
Distortion meter
Oscilloscope
Power supply

E-12 resistor box
Power supply
[enly COPB6GLIU)
Frequency counter
Trimming tools

OPERATING CONTROL UNIT C35

The control unit and test cable C35 are desig-
ned for testing and adjusting STORNOPHONE
800/800U, The instruments connect to the
unit and remain connected during the proce-

dure,

The front panel of the unit is divided into

three parts.

1. The TEST CONTROLS are used to control
the ri.adin circuits.

2., The BFO is a 21.4 MHz crystal controlled
oscillator,

3. The INSTRUMENT TERMINAL is used for

measuring instrument connections.

CONMECTION OM THE REAR PANEL

TEST PLUG Jl-way connector for the test
cable.

POWER SUPPLY  Jacks for power supply.

60.333-E2

CURRENT MONI-
TOR
AUDIO MONITOR

420 - 470 MHz
Zout= 600 ohm
0-3 W

0-20WV/11 A
Preset current
limiter 0 - 1 A
code 95B0O4TO

0= 10V

17.0035-10
(17.0053-00)
17.0012-00

Jacks for current monitor.
BNC connector for external
25 ohm loudspeaker

CONNECTIONS ON THE FRONT PANEL

RF PROBE

DCWVM

AF PROBE

DEVM (AF)

ACWVM

Jacks for RF probe.

Jacks for DC voltmeter.

BNC connector for AF probe.
Probe consists of shielded
leads to be connected when-
ever measuring of audio is
desired.

BMNC connector for the AF
output of the deviation me-
ter,

BNC connector for the AF
valtmeter, distortion meter
and oscilloscope,

60.333-E2
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MOD INPUT

ADJUSTMENT PROCEDURE

BMC connector for the AF
generator,

TOGGLE SWITCHES

SQ OFF

KEY

TONE KEY
RX GATE
TX GATE
ON-OFF

LINE QUT

ACVM

DEVM [AF)
switch

60.333-E2

Disables the squelch circuit
of the recejver (loudspea-
ker continously open).
Switches the transmitter on,
the receiver off, and con-
nects the AF generator in-
put jack to the LS/MICR
switch.

Transmitter key for radio
sets with tone transmitter.
Switches the receiver's
+7.5 V on/off.

Switches the transmitter's
+7.5V on/off,

21. 4 MHz crystal controlled
BFO on/off.

Switches the AC voltmeter
between the LIME OUT and
L5S/MICR.

Switches the AC voltmeter
between the LINE OUT -
LS/MICR switch and DEVM
(AF) - AF PROBE switch.
Switches the AC voltmeter
input between the deviation
meter and the AF probe,

SELECTORS AND CONTROLS

DCWVM
switch

AMPLITUDE

6-position DC voltmeter

switch.

1. SUPPLY wvoltage.

2. RX +7.5V stabilized
RX voltage.

a. RC receiver conver-

ter test point.

4, TX +7.5V stabilized
TX voltage.

5. ADC voltage

6. RF PROBE

BFO output attenuator,

LIST OF TEST POINTS

Test Point
i

| = ¢ o W R

10
1
12
13
14
15
16

Function .

+7.5%V TX stabilized

+7.5V RX regulator gate

DC ground (connected to point 15)
ADC wvoltage

Audio output - microphone input
Tone Key

+7.5V TX regualtor gate

*VB battery voltage measured
after the fuse

+11 V battery

#11V TX

+7.5V RX stabilized

Squelch disable

Receiver convertar test point
21. 4 MHz signal input

DC ground (connected to point 3)
Discriminator and receiver line
output

BOTTOM VIEW

Fig. 1. TEST POINT LOCATION

60, 333-E2



ADJUSTMENT PROCEDURE
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ADJUSTMENT PROCEDURE

TEST SET-UP AND LOCATION OF COMPONENTS

The Contral Unit C35, the Test Cable 51801,
and Adaptor S1803 is connected to the
CQP800(U) under test, For CQPE00U models
is used a BNC adaptor 518052 for connecting
various instruments to the multiwire socket,
This 518052 adaptor switches the CQP800U to
remote mode when plugged into the socket,
An external loudspeaker for monitoring the

receiver signal is connected to the AUDIO
MOMNITOR output on the rear. The microswitch
on the S1805a is the LS in/out - Sq. cancel
button,

For COQP800 models adaptor 41,0201 provides
a BNC connection for the measuring instru-

ments.

TRANSMITTER ADJUSTMENTS

For location of components see fig, 3 and
fig. 7/8.

Before starting adjustment of the transmitter,
check the resistor (R6) located between pin &
and & of ADBOT,

approx. 6.8 Kohm for 0.1 to 0.5 W output power
approx. 4.7 Kohm for 1 W output power
approx. 2.7 Kehm for 3 W oulput power

A second resistor R7 is paralleled with Ré
for fine adjustment of the output power,

CHECKING SUPPLY VOLTAGE AND
CURRENT DRAIN

1. Select the channel closest to the center
frequency, if more than one.
Set the DCVM switch to SUPPLY.
Connect a2 waltmeter to the multiconnector
socket via adaptor 51805a.
Adjust the power supply to 11 V.,
Set the current limiter to 1 A,

2. KEY the transmitter,
Read the current drain on the mA meter.
Current drain without output: approx.
70 mA,.
Current drain with output: <800 mA.

60.333-E2

3. Unplug the oscillator and read the cur-
rent drain.
Requirement: <75 mA.
4. Set the DCVM switch to TX.
Read the TX stabilized voltage.
Requirement: 7.5 V £0. 15 V.,

CRYSTAL OSCILLATOR OUTPUT ADJUSTMENT

5. Set the DCWM switch to RF PROBE.
Key the transmitter,
Connect the RF probe to pin 2 on PME61
and hold the probe's metal housing against
chassis.
Adjust L1 in %0862 (X0865) for maximum
DC voltage, approx. 0.8 V.
Repeat the adjustment on all channels.

ADJUSTMENT OF FREQUENCY MULTIPLIERS
AND POWER AMPLIFIERS

Select the channel closest to the center fre-
guency, if more than one.

Set the tuning slugs in PM862, FD861, FD862,
FD863, and BPB61 to the approximate position:
High frequency [>445 MHz)= outer position
Low frequency (<445 MHz)= inner position
Medium fregquency (445 MHz)= middle posi-
tion.

KEY the transmitter.

. 60.333-E2
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6. Adjust the following coils for maximum
current drain as seen on the mA meter,

L1 and L2 in FD&61.

L1 and L2 in FD&62.

L1 and L2 in FD863.

L1 and L2 in BP861.

L3 in PABG3
Adjust L5 and L6 in PAB62a/PAB6Y for maxi=-
mum power output,

7. Set DCWM switch to ADC.
Adjust L1 and L2 in FD861 for minimum
ADC wvoltage.
Adjust L1 and L2 in FD862 for minimum
ADC voltage,
Adjust L1 and L2 in FD&63 for minimum
ADC wvoltage.
Adjust L1 and L2 in BPE&1 for minimum
ADC woltage.
Adjust L3 in PABE3 for maximum output,
Adjust L5 and L6 in PABG2a/PABGY for
maximum output.
Repeat the adjustment under 6 for mini-
mum ADC voltage and maximum power out-
put until no further improvement is ob-

tainable.

It may be necessary to detune L1 and L2

in FD862 to an ADC voltage of about 10 V

while tuning L3 in PM862 and L1 and L2

in FD861, in order to get a clear minimum.
8. The output power level can be adjusted

by connecting a resistor, RY, in parallel

with R6 (see fig. 7/8.).

The value of R7 is chosen from the stan-

dard resistance series (0.1 W) as follows:

Power Select RY for Power
(nominal) | total current (mA] | (W) +1 dB
0.5 220 +20/-0 0.5
1.0 380 +40/=0 1.0
3.0 750 +50/=0 3.0
60,333-E2

ADJUSTMENT PROCEDURE

Storno

The current adjustment must be made with
the power stages fine tuned for maximum
output.

Check the output power on all channels,

9. Read the ADC wvoltage.
Requirement: <10 V.
Typical ADC voltage at 1 W: 5 V.

APPENDIX FOR COQPB864U

PABG3 and PABG2a/PABGY are principally broad-
band tuned power amplifier stages. Howewver,
to increase efficiency in certain parts of the
frequency band coils L3, L5 and L6 are pro-
vided with tuning slugs. These should be
adjusted for optimum power output where im-
provement can be achieved. In many cases

the minimum or maximum position will be found
to be optimum,

Depending on working frequency, PABG3 will
be furnished with either a conductive tuning
slug (65.0026-00) or a ferrite tuning core
(65.0025-00].

TRAMSMITTER FREQUENCY ADJUSTMENT

10. Connect a frequency counter through an
attenuator to the antenna connector.
Key the transmitter. .
Adjust L2 in X0862 (XO865) to the chan- {
nel frequency.
Fepeat the adjustment on all channels.
Requirement at 25%:
£0.5 x 10°° (20-25 kHz channels spacing) .
£0.2 x 10°% (12.5 KkHz channel spacing) .

CHECKING ANMD ADJUSTMENT OF MODULATOR
11. Connect the deviation meter through an
attenuator to the antenna connector,

Set the DEVM (AF) - AF PROBE switch
to DEVM (AF). 5

60.333-E2
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ADJUSTMENT PROCEDURE

Set the ACVM switch to DEVM (AF).

Short circuit resistor combination R10/R11
(see fig. 7/8)

KEY the transmitter,

Set the AF generator to 1000 Hz and ad-
just the output level for approx. +3 kHz

Set the tone generator output to 6 mV
(20-25 kHz).

Check that Af max. is not exceeded at
frequencies between 300 Hz and 3000 Hz/f
2400 Hz (12.5 kHz) .

If necessary adjust R11/R10.

transmitter frequency deviation. Set the tone generator output to
0.7 x Afmax. at 1000 Hz.

£3.5 kHz for 25 kHz channel spacing.

The output should be below clipping level
as seen at the AF output at the deviation
mater, 2.8 kHz for 20 kHz channel spacing.
Adjust L2 in PM862 for minimum distortion, *1.75 kHz for 12,5 kHz channel spacing.
Check the total Harmonic distortion on the
output of the deviation meter,

Requirement: THD <7% {without de-emphasis).

Remove the short circuit across R10/R11.
12, Sel the tone generator output to 12 mV/
(12.5 kHz).

RECEIVER ADJUSTMENT

For location of components see fig. 3 and fig. 7/8. CRYSTAL OSCILLATOR OUTPUT ADJUSTMENT

SUPPLY VOLTAGE AND CURRENT DRAIN

Before making adjustments to the receiver
circuits check the discriminator bandwidth
resistor between pin 1 and pin 3 of 1A802.
CQP863-R1= 5.6 Kohm
COPB64-R1= 27 Kohm

Apply 5.0 V to terminal & of FCB04 (CQPS64 only)

1. Set the DCWM switch to SUPPLY.
Adjust the power supply to 11 V.
Set the current limiter to 0.1 A,
2, Read the current drain.
[tutaI: <100 mA
3. Set the DCVM switch to RX,
Read the stabilized RX voltage.

Requirement: 7.5 W 0,15 V.,
ADJUSTMENT OF RECEIVER CONVERTER
4. Setthe trimming slugs of L1, L2, L3, L4,
L5 and L6 in RCB61 to the outer position.

Set the slug in L7, L8, L9, and L10 to
the middle position,

60.333-E2

Procedure for X0811:

Crystal oscillator X0811 is factory adjust-
ed for maximum output into 50 ohm, and
output coil L1 is normally not to be touch-
ed,

If the oscillator has been detuned discon-
nect coaxial cable from X0811 to RCB&1 at
RCE61 (terminal 9) and terminate it with a
47 ohm resistor,

Set the DCVYM switch to RF PROBE. Tune
L1 in XO211 to maximum output as measur-
ed with the RF probe connected across
the 47 ohm resistor.

Procedure for X0B866:

Crystal oscillator X0866 is factory adjust-
ed for maximum output into 50 ohm, and
output coil L1 is normally not to be touch-
ed.

If the oscillator has been detuned discon-
nect FC80Y4 (terminal 2) from RC861 [ter-
minal 7} and terminate FC804 with a 47 ohm
resistor,

Set the DCVYM switch to RF PROBE.

Tune L1 in X0866 to maximum output as
measured with the RF probe connected
across the 47 ohm resistor,

60.333-E2
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For both:

Repeat the adjustment on all channels.

Set the DCVM switch to RC,

NOTE: The helix circuits are sensitive
to the adjustment tool,
Remowve the tool before measuring
the result of turning slugs.

Set the channel selector to the channel closest
to the center frequency, if more than one.
Adjust L10 in RC861 for maximum DC woltage.
Adjust L9 in RCE61 for maximum DC voltage.
Adjust L7 in RCE61 for maximum DC voltage.
Set the RX gate switch to OFF to disable the
receiver oscillator; the DC voltage should fall
at least 0.1 V.

After the check switch the RX gate ON again.

5. Set the signal generator to the receiver
frequency.
Modulate the generator with 1 kHz to a
frequency deviation of 0.7 x Af max.
*3.5 kHz for 25 kHz channel spacing.
+2.8 kHz for 20 kHz channel spacing.
+£1.75 kHz for 12.5 kHz channel spacing.

Set SO OUT switch down,
Set LIME OUT - LS/MICR down.
Set ACWM switch to LS/MICR,

Turn the volume switch to the 2nd posi-
tion (I1) (approx. 0.5 V on the ACWVM,
no clipping).

Adjust the signal generator output to

12 dB SINAD.

As the receiver sensitivity increases du-
ring the adjustment, the signal generator
output must be reduced to maintain 12 dB
SINAD.

Adjust L8 in RCE61 for best signal to
noise ratio at approx. 12 dB SINAD,
Adjust L7 in RC861 for best signal to
noise ratio at approx. 12 dB SINAD.
Adjust L5 in RC861 for best signal to
noise ratio at approx. 12 dB SINAD.

This is the ONLY adjustment of LS.

The following coils are adjusted for best
signal to noise ratio in this order:

L6, RCB61

Ly, RCEE1

L3, RC861

L1, RCE&1

L2, RC&s1

L1, RCE61

L3, RCE61

L4, RCa61

Readjust L7 in RC861 for best signal to
noise ratio.

Adjust L6 in RCBE1 for best signal to
rnoise ratio.

Adjust L9 in RCB61 for maximum DC vol-
tage (2-3 V).

Set the signal generator output to approx,
100 uv e.m.f,

Adjust LB in RCE61 and L1 in XFE03
[(XF804a) for minimum distortion,

MEASURING RECEIVER FREQUENCY

OSCILLATOR FREQUENCY ADJUSTMENT

7. Set the generator to the receiver frequen-
cy using the frequency counter,
Remove the signal generator modulation
and set the output to 100 uV e.m.f,
Turn the BFO on,
Adjust BFO AMPLITUDE to produce a

60.333-E2

clear beat tone,

Set ACVM switch to LINE QUT,

Adjust L2 in X0811 (X0866) for zero beat
as seen on the oscilloscope.

If more than one channel is provided the
adjustment should be repeated on all chan-
nels., When adjustments are completed,
turn the BFO OFF,
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RECEIVER SENSITIVITY MEASU REMENT

ElA (Electronic Industrie's Association) stan-
dard, definition:

The SINAD sensitivity of a receiver is the
minimum input signal that will provide at
least 50% of the receiver's rated audio output
power with 12 dB signal + noise + distortion +
distortion.

METHOD OF MEASUREMENT

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

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

ceiver,

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 12 dB below the first condition,
as read on the distortion meter scale. This

corresponds to 2 reading of 25% being 12 dB
below 100, which was our reference condition.
(100 -6 dB= 50, 50 - § dB= 25%).

In practice our first condition is achieved by
feeding a minimum of 1000 UV of RF-signal
modulated with 1000 Hz at 0.7 x Af max. to
the receiver. The audio output {which must
be at least 50% of the receiver's audio rating)
is measured with the distortion meter in po-
sition CAL and adjusted with potentiometer
ADJ, F5D, to a reading of 100,

The notch filter is then inserted in series
with the audio by pressing cne of the but-
tons marked in %. The meter needle immedia-
tely 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 being adjusted for a reading
on the distortion meter scale of 25%.

Al 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 meter scale.

The RF-generator's calibrated attenuator now
shows the value of RF-signal required to a-
chieve a 12 dB ratio between signal + noise +
distortion and noise + distortion, i.e. 12 dB
SINAD sensitivity,

MEASURING RECEIVER SENSITIVITY

8. .The sensitivity must be minimum 1.0 uV
e.m.f.
Typical value: 0.7 uV e.m.f.
Changing the supply voltage from 9.6 V
to 13.5 V should not influence on the sen-
60.333-E2

sitivity obtained at 11 Vv,

If more than one channel is provided, the
sensitivity check should be repeated on
all channels.

60.333-E2
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MEASURING AND SETTING RECEIVER AUDIO LEVEL

CHECKING RECEIWER AUDIO LINE OUTPUT

Modulate the signal generator with 1 kHz
and 0.7 x Af max,

£3.5 kHz for 25 kHz channel spacing
#2.8 kHz for 20 kHz channel spacing
£1.75 kHz for 12.5 kHz channel spacing
Set the signal generator output to 100 uV
e.m.f,

Switch the ACVM to LINE OUT.

Read the AF Line voltage (-17 dBm).
Requirement: 110 mV +0/-1 dB,

If necessary change resistor value [R3)
in parallel with R2 (1AB02, pin 5 - 6) un-
til 110 mV is obtained.

The graph (fig. 4) indicates the value of
the resistor, which should be the closest
higher standard wvalue.

CHECKING THE AF FREQUENCY RESPONSE
AND DISTORTION

10. Set the signal generator output to approx.

100 uV e.m._f,

Set LINE OUT - L5/MICR switch down.
Turn the volume switch to the 3rd posi-
tion (I17.

Read the AF voltage on the ACVM (refe-
rencej .

Set the modulation frequency to 300 Hz
[12.5-20-25 kHz).

AF wvoltage: +9 dB £2 dB rel. to 1000 Hz.
Set the modulation frequency to 3000 Hz
[20-25 kHz).

AF voltage: -10 dB £2 dB rel. to 1000 Hz,

Set the modulation freguency to 2500 Hz
(12.5 kHz).
AF voltage -9 £2 dB rel. to 1000 Hz.

60, 333-E2
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11. Turn the volume switch to the 4th posi-
tion (1111},
Check the total harmonic distortion (THD)
at 1000 Hz.
Requirement: THD=<T7%

ADJUSTMENT AND CHECKING OF THE
SQUELCH FUNCTION

12. Set the volume to the 4th position (II11).
Set the SQ OUT switch up.
Increase the RF-generator output until
the signal opens the sguelch.
Requirement: 10 to 12 dB SINAD.

Decrease the value of R4 if SINAD is less
than 10 dB,
Increase the value of R4 if SINAD is more
than 12 dB.

CHECKING THE OVERALL RECEIVER CURRENT
DRAIN

13. Set the DCVYM switch to SUPPLY.
Set the supply voltage to 11 WV,
Discaonnect the signal generator,

Read the current drain on the mA meter,
Requirement: <9.5 mA + current drain
of tone equipment (20-25 kHz).

11 mA + current drain of tone equipment
(12.5 kHz).

Set the 5Q OUT switch down.

Set the volume switch to the 4th position
(g,

Read the current drain on the mA meter,
Requirement: <100 mA,

60.333-E2
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ADJUSTMENT AND CHECKING THE FCEO4
{only for 12.5 kHz channel spacing)

4. Adjust the receiving frequency +1,.2 kHz
on one of the channels. (RF level 1 mY
e.m.f.)

Apply 7.1 V to terminal 8 of FC804.
Adjust oscillator X0B66 to signal genera-
tor frequency by means of zero beat with
21.4 MHz.

Then adjust the signal generator frequen-
cy to receiving frequency -1.2 kHz.
Lower the voltage at terminal 8 until the
oscillator frequency produces zero beat
with 21,4 MHz.

This voltage is Vo~ min.

FC
Resistor R16 can then be determined.

Select the closest standard value and sol-
der it to FC804 between terminal 7 and
terminal 8.

Adjust the signal generator frequency to
the receiving frequency.

Adjust the voltage VFCCI at terminal 8 of
FC804 for zero beat with 21.4 MHz.

If it is not possible to select a resistance

value for R14 so that the voltage is vFCD

0.1V, itis necessary to use one more
resistor, R15, in parallel with the other.

FINAL ADJUSTMENT OF OSCILLATOR FREQUENCY

15. Connect the power supply (0-10 V) to

terminal & of FCE0Y4 and apply vFC'D volls.

Then adjust all channels as described

in paragraph 8.

NOTE: It is not possible to adjust
the receiver oscillators by
means of the zero beat method
when FCE04 is active,

Disconnect the power supply from FC804

and connect a volt-meter instead.

Connect the resistor box (95B0470) to ter-

minal 5 and terminal 6 of FCBO4.

Select the smallest resistor which causes

the voltage to rise above VFCGI'

Solder a resistor R13 which is one step

higher to FCEB04 between terminal 5 and 6.

By means of the resistor box select re-

sistor R14 which causes the voltage to be

closest to V and solder it to FCE04

FCO
in parallel with R13,

ANTENNA MATCHING ADJUSTMENT

ANTENMNA NETWORK ADJUSTMENT IN CP80S,
LOCAL MODE

1. Assemble the radio set with cabinet sheath
and [.oudspeaker panel in position.

?, Screw antenna AMBGEY or ANBES in position.

3. Clip antenna alignment unit TS-D37, code
95B0555, in remote control multiplug on
CP808.

4. Raise hinged cover "A" on control head
CP808 and remove rubber gasket, thus
giving access to the matching network's
variable components,

60.333-E2
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5. Power equipment by means of a battery
(f.ex. BUB0T) and hold in normal opera-
ting position.

Key transmitter.
6. Adjust C1 for maximum indication on TS-D317.
7. This completes the antenna network ad- @ G_ HOTBSER
justment. Replace gasket and snap cover
"A" back into position. NOT USED &) 3 C1
ANTENMNA
L2 L1
AN B84 AND AN 865
MATCHING MNETWORK
Fig. 6. ANTENNA MATCHING NETWORK IN CP808
60.333-E2 - 13 - 60.333-E2
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TRANSMITTER ADJUSTMENT

TEST ADJUST INSTRUMENT READING
1 Supply voltage Power supply Voltmeter 11w
2 Current drain mA meter 70 - BOO mA
3 Current drain
withoul oscillator mA meter <70 mA
Yy +7. 5V TX Vaoltmeter +7.5V £0. 15%
5 | Oscillator cutput ¥0a62 - L1 95.059 + VM maximum
or X0865 - L1
FDaes1 - L1, L2
[ Current drain FDB&2 - L1, L2 mA meler maximum
FD863 - L1, L2
BPas1 - L1, L2
PABE3 - L3
FD861 - L1, L3 minimum ADC voltage
Power output FDa22 - L1, L2 Valtmeter <0 v
ADC voltage FD863 - L1, L2 Wattmeter
7 BPB&1 - L1, L2
PABE3 - L3 01 - 1w maximum power
PABG2a - L5, L6 output
or PABGS - LS, L6 1T-3 W
approx, 0.5 W = <280 ma
] Current drain mA meter approx, 1W - <420 ma
approx. 3 W - <800 ma&
]
8 Frequency X081 - L2 Frequency fanr. 0.5 % 'II.'.I-5 {20 = 25 kHz)
or X0865 - L2 counler fant T0.2% 10 7 (12,5 kHz)
AF generator
10 Modulation Deviation meter
PMEGT - L2 Distortion meter minimum distortion
& mv AF input R11 - R10 AF generator
1 Deviation meter 0.7 % Af max,, f mod= 1 kHz
Modulation distortion Distortion meter THD= <7%
TS-D37 ) )
12 Antenna netwark <1 code 95E0555 Maximum indication
60.333-E2 =15 -
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SUMMARY

RECEIVER ADJUSTMENT

CQP863U/CQP8s4U

TEST ADJUST INSTRUMENT READING
1 Supply woltage Power supply DC wvoltmeter 1My
1 +7.5V RX Check Vaoltmeter +7.5 W 0. 15%
3 Current drain Check mA meter <100 mA
RC test point RC881 - DC valtmeter maximum (1.7 V)
b without ascillator Lo, Ls, L7 0.1V
RCH61 - L8, L7 RF generator minimum
L3, Ly Distortion meter distortion
5 Receiver sensitivity
L&, L9 DC woltmeter maxirmum
Dristortion meter mirimum
RCE61 - LE RF generator minimum
o XF80%a - L1 high output distortion
or XFa04a - L1
o 12 dB SINAD
7 Sensitivity Check <100V em,f,
RF generator
8 Fregquency X081 - L2 21.4 MHz BFO zero beat
or X866 - L2 oscilloscope
RF generator
9 AF Line output 1A802 (R3) (high output)
AC voltmeter 110 m¥ AF
|
. RF generator 300 Hz: +9 =2 dB
10 AF response Volume to (high output) 1000 Hz: 0 dB
3rd position (1) AC voltmeter 3000 Hz: (20-25 kHz) -10£2dB
2500 Hz (12,5 kHz) -9 +2 dB
1 Distortion Check Distortion meter
THD= <7%
opens at
12 Squelch Ry RF generator 10 - 12 4B SINAD
no signal, 5g. off
13 Current drain Wolume to <9.5 ma [20-25 kHz)
pos. & (111]) mA, meter <11 mA (12,5 kHz)
no signal, 5Q. on
<100 mA
R16 RF Generator chmin
14 Frequency control R13, R14, R15 Voltmeter VFC‘.O 0.1 W
Power supply *1.2 kHz
) RF generator
15 Frequency XOBE66 21.4 MHz BFO Zero beat
Oscilloscope
Power suppp’,

60.333-E2
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