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A.

Systern with max. 64 calls.

System med max. 64 opkaldsmuligheder

1270

A-3 1| 8-3

1400

A4 |84 |cv

1530

A-5 |8-5 y¢-5 |D-5

1670

A-6 |B-6 |(-6 |D-6|E-6

1830

A-7 |B-7 |C-7 |\D-7 | E-7 | 7

2000

A-8|B-8|C-8|D-8|E8|F8

2200

A-9 |B-9 |C-9 |D-9|E-9 |F-9

H-9

2400

A-10|8-10 |C-10\D-10 | E~10 | F-10

H-10

I-10

2600

A-11 \B-1f \C-1t \D-1 | E-1 | F-1f

H -1

-1

K-1f

2900

a-12\8-12| c-12|p-12| 12| Fo12

H-12

I-12

K2

Tone equipment in
control console
(Fixed station )
Toneudstyr i be-
tenings pult

(Fast “station)

Tone equipment in:
ontrol "box
(Mobile stations)
Toneudstyr i :
kontrolboks
(Mobile stationer)

76682

TR682

6/5

A-13{B-13|C-13|D-13\£1/3 |F13

6-13

H-13

I-13

K-13

675

A-14\B~14|C-14 |\ D-14 | E-14 |F-14

G -4

H-14

I-14

K-14

735

A-15|8-15|C-15|D-15 | E-15|F15

G-15

H 15

I=15

K15

805

A-16|18-16|C-16 |D-16 |E-16 | F-16

G16

H-16

I=l6

K-16

885

A-17\B-17\C~17|D-17\E~17 | F-17

G 17

H-17

L=l?

K-17

970

A-18|8-18|C-18|D-18 | E~18 |F-18

G-18

H-18

I-/8

K-18

Hz

10601160 | 12770} 1400 |/530] 1670

1830

2000

2200

2400

System with max. 60 calls
System med max. 60 opkaldsmuligheder

Tone e?u}pmem‘ n:
control console
(Fixed station)
Toneudstyr i be-
tieningspult

Fast station)

Tone egwgmem‘ in:
Control box
(Mobile statfions)
Toneudstyr l
kontrolboks
(Mobile stationer)

7G 687

TR687

Nole:

A

2900 Hz must not be usea in Sweden and system A,
will then be reduced to max. 54 calls.

I Sverige md fone 2900 Hz jkke anvendes, sa system
A vil derfor requceres til max.54 opkaldsmuligheder

System B will not be reduced.
Systern B reduceres ikke.

konstr./tegn.
7

godk.  Se#

| fkomp.liste

(Simultan)

LAY 0UT /OVERSIGT

17:2: 67 | SEIECTIVE CALLS WITH DOUBLE TONES
) (Simultaneous)
VWBz-67 | SELEKTIVT OPKALD MED DOBBELTTONER

CAF600 PROGRAM

D 10694/
A4

TEGN. NR.




OPERATING INSTRUCTIONS

Storno Base Station
Simplex

Type CB 681 Control desk

T

F1H D:l Bﬁ Rep)] Sqa. St.
[ Yellow lamp indicates that power is ap- Squelch button. If the received signal is
plied. Saq. very weak, reception can often be improved
by depressing the squelch button.
Red lamp glows when you transmit.
St. Not used in this type of station.

Rep.

Voice level indicator. Pointer should stay
inside red sector.

Channel switch. Indicates which channel is
in use for transmission and reception.

Loudspeaker volume control.

Transmit button. Press to transmit. Red
lamp glows and you may speak into the mi-
crophone.

Repeater button. If the base station is
equipped for operation as a repeater sta-
tion — that is, for car-to-car communication
via the base station, press this button to
switch to repeater operation. You can mo-
nitor the traffic in the loudspeaker.

Calling Cars:

Press button. Red lamp glows. Speak into
microphone.

Check that indicator pointer stays inside
red sector. .

Be sure to release transmit button when
you wish to listen.

Answering Calls:

Press button and answer call.



OPERATING INSTRUCTIONS

Storno Base Station

Rep.

Simplex with tone calling
Type CB 681 Control desk

[ATBICIDIEJFIGIHIJTK]

called.

Squelch button. If the received signal is
very weak, reception can often be improved
by depressing the squelch button.

10, 2
[STals][e|7]|8]9 |10]11[12]
9 3
51 D:! P Rep. Sq. St. 8
7o
Yellow lamp indicates that power is applied. s
q.
Green lamp is switched on when you are
Not used in this type of station.
St.
if channel is clear.

Red lamp glows when you transmit.

Voice level indicator. Pointer should stay
inside red sector.

Channel switch. Indicates which channel is
use for transmission and reception.

Loudspeaker volume control.

Transmit button. Press to transmit. Red
lamp glows and you may speak into the
microphone.

Selection of call numbers for cars (nume-
rals may be provided in both lines of but-
tons).

Tone button. Press to make tone calls. Af-
ter communication has been established,
use transmit button to switch on transmit-
ter.

Loudspeaker cut-in. Before making a call,
press this button to check if the channel is
clear. Do not press transmit or tone button
unless you have a clear channel.

Loudspeaker cut-out. Press this button on
termination of call. This will cut out the
loudspeaker so that you will not be distrub-
ed by calls not intended for you.

Repeater button. If the base station is equip-
ped for operation as a repeater station —
that is, for car-to-car communication via the
base station, press this button to switch to
repeater operation. You can monitor the
traffic in the loudspeaker.

Press button to cut in loudspeaker. crﬂ

Calling Cars:

Press button to cut in loudspeaker. Check
if channel is clear.

Depress call number of car.

Depress tone call button. Red lamp will
glow, and call will be transmitted. Await
answer from called car.

Press this button. Red lamp will g w.
Speak into microphone. )

Check that indicator pointer stays inside
red sector.

Be sure to release transmit button when
you wish to listen.

Cut out loudspeaker on termination of call.

Answering Calls:

Green lamp glows and bell rings. Loud-
speaker is cut in automatically. Call from
car is heard in loudspeaker.
Y Gl
)
Press this button and answer call.

Cut out loudspeaker on termination of call.



OPERATING INSTRUCTIONS

Rep.

Sq.

Storno Base Station

Duplex

Types CB 684 and CB 686 Control desk

B ] [

Sa.| B Dj Dﬁ Rep.

T/R

Yellow lamp indicates that power is ap-
plied.

Red lamp glows when you transmit.

Channel switch. Indicates which channel
is in use for transmission and reception.

Loudspeaker volume control.

Repeater button. If the base station is
equipped for operation as a repeater sta-
tion — that is, for car-to-car communication
via the base station, press this button to
switch to repeater operation. You can mo-
nitor the traffic in the loudspeaker.

Squelch button. If the received signal is
very weak, reception can often be im-
proved by depressing the squelch button.

This button is used to switch the telephone
desk set between base station and tele-

TR

phone line.
In position T = up, the telephone desk
set is used as an ordinary telephone desk

set and in position R = down, the tele-
phone desk set is used to control the base
station.

This button is used to connect a telephone
subscriber with a car.

Base station (operator)
to cars:

Switch this button to position R = down,

TR

lift the handset and speak and listen. The
red lamp glows. The loudspeaker is auto-

matically cut out when the handset is liftet
from the hook.



TR

TR

TR

TR

Car to base station
(operator):

Switch this button to position R = down,
lift the handset from the hook and answer
the call.

Operator
to telephone subscriber:

Switch this button to position T = up. Lift
the handset from hook and follow the nor-
mal telephone call procedure.

In case of a call from a car during the
operator’s telephone conversation, the call
is heard in the loudspeaker.

On termination of the call the handset is
replaced on hook.

Telephone subscriber
to base station {operator):

A call from a telephone subscriber is indi-
cated by the telephone bell. (T/R button in
position T) or by the radio alarm bell (T/R
button in position R).

Switch this button to position T = up, lift
the handset from the hook an answer the
call as usual.

On termination of the call handset is re-
placed on hook.

Call from car
to telephone subscriber:

The call is heard in the loudspeaker.

Switch this button to position R = down,
lift handset from hook and arnswer the call.

TR

TR

TR

TR

Switch this button to position T = up, ca!
the desired telephone subscriber and in-
form the subscriber.

Press this button down.

Switch this button to position R = down,
replace the handset on hook and car is
connected with subscriber. The red lamp
glows. The conversation is monitored in
the loudspeaker.

On termination of call this button is de-
pressed.

Telephone subscriber to car:

Call from a telephone subscriber is indi-
cated by the telephone bell. (T/R button in
position T) or by the radio alarm bell (T/R
button in position R).

Switch this button to position T = up, lift
the handset from hook and answer the
call. .

Press down the W button.

Switch this button to position = down. In-
form the called car. Replace handset on
hook and subscriber is connected to car.
The conversation is monitored in the loud-
speaker.

On termination of call this button is de-
pressed.
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CAF611 CONTROL EQUIPMENT

Application

Type CAF611 control equipment is employed for
extended local control of a VHF /UHF radio
station via a multi-wire cable (max, length: 100
metres) between the operating position and the

transmitter/receiver,

Functions
The CAF 611 control equipment is intended for

simplex traffic and must therefore be connected

to a radio station using simplex operation,

The multi-wire cable transfers the following

functions:
Audio signal from receiver to speaker,

Modulating signal from the microphone incorporated
in the control desk (there is provision for con-

nection of a desk microphone) to the transmitter,
Transmitter on/off,

Channel switching between a maximum of 12 chan-

nels,

With Tone Equipment

The control desk if provided with tone equipment
has 2 x 10 push-buttons making it possible to call
a maximum of 60 to 100 different mobile stations
depending on which call system has been selected,
Calls from mobile stations to the base station are
indicated by a wall-mounted bell and by a call

lamp.

The loudspeaker cuts in automatically on recep-
tion of a tone call, On termination of the call, the
operator cuts it out manually by pressing a button.
However, the loudspeaker can also be cut in
manually by means of a push-button. It is neces-
sary to cut in the loudspeaker manually before

switching on the transmitter,

36.135-E1

Data

Loudspeaker Power

2 watts for 70% modulation at 1000 Hz, con-

tinuously adjustable,

Temperature Range

-30°C to +60°cC.,

Multi-wire Cable (Storno No, 074, 5014)

26 conductors (max, 100 metres) consisting of:
1 quad (0. 22 mm2 - conductors)

11 twisted pairs (0, 14 mmz-conductors).

Construction

The CAF611 control equipment comprises:
CB681 control box

41,158 connector box
The control box may incorporate these units:

TG68x or SG68x tone generator
TR68x or SR68x tone receiver,

Descriptions and circuit diagrams of tone equip-
ment (if provided) are contained in a separate

manual,

The following key plans and diagrams illustrate the

construction and operation of the equipment:

Installation plan for CAF611

Audio level chart for CAF611

Key plan, DC functions for CAF611

Key plan relays

Push-button layout plan

Key wiring diagram of Type CQF600 fixed radio-
telephone,

36,135-E1
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CAF612 CONTROL EQUIPMENT

Application

Type CAF612 control equipment is employed for
extended local control of a VHF /UHF radio station
via a multi-wire cable (max, length: 100 metres)
between the operating position and the transmit-

ter/receiver,

Functions

The CAF612 control equipment is intended for
simplex traffic, However, since it contains a
repeater function to permit mobile-to-mobile
communication it must be connected to a radio

station using duplex operation,

The multi-wire cable transfers the following

functions:
Audio signal from receiver to speaker,

Modulating signal from the microphone incorpo-
rated in the control desk (there is provision for
connection of a desk microphone) to the trans-

mitter,
Transmitter on/off,

Channel switching between a maximum of 12

channels,

Repeater function for car-to-car communication
in conjunction with monitoring through the con-

trol desk loudspeaker,

With Tone Equipment in the Control Desk

The control desk if provided with tone equipment
has 2 x 10 push-buttons making it possible to call
a maximum of 60 to 100 different mobile stations
depending on which call system has been selected,
Calls from mobile stations to the base station

are indicated by a wall-mounted bell and by a

call lamp.

The loudspeaker cuts in automatically on re-
ception of a tone call, On termination of the call,
the operator cuts it out manually by pressing a

button. However, the loudspeaker can also be

2R 1 _1'1

cut in manually by means of a push-button, It is
necessary to cut in the loudspeaker manually

before switching on the transmitter,

Data

Loudspeaker Power

2 watts for 70% modulation at 1000 Hz, con-

tinuously adjustable.

Temperature Range

-30°C to +60°C.

Multi-wire Cable (Storno No, 074, 5014)

26 conductors (max, 100 metres) consisting of:

1 quad (0, 22 mmz_conductors)

11 twisted pairs (0,14 mmz-conductors).

Construction

The CAF612 control equipment comprises:
CB681 control box

41,158 connector box

CP683 control panel

The control box may incorporate these units:

TG68x or SG68x tone generator
TR68x or SR68x tone receiver
The control panel may incorporate a TR68x or

SR68x tone receiver,

Descriptions and circuit diagrams of tone equipment

(if provided) are contained in a separate manual,

The following key plans and diagrams illustrate the

construction and operation of the equipment:;

Installation plan for CAF612

Audio level chart for CAF612

Key plan, DC functions for CAF612

Key plan, relays

Push-button layout plan

Key wiring diagram of Type CQF600 fixed radio-
telephone

36.137-E1
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CAF621 CONTROL EQUIPMENT

Application

The control equipment type CAF621 is used for
the remote control of a VHF or UHF radio
station where the distance between the operating
position and the transmitter receiver site is up
to 10 km. (6 miles). Control is over a 2 wire

telephone line,

Functions

The control equipment is intended for simpiex
operation and must thereforé be connected to a
radio station which operates in the simplex

mode.

The telephone line carries the following con-

trol functions:

Transmission of AF signal from receiver to
loudspeaker.
Transmission of modulation from microphone

to transmitter,

The microphone is built into the control unit,

A desk microphone can also be used.

Keying of transmitter.

Tone Equipment

When the control equipment includes tone equip-
ment, 2 rows of 10 push buttons are fitted on
the control unit, This facility provides between
60 and 100 selective calling combinations to
mobile stations, depending on the chosen
system, Calls from mobile stations to the
fixed station are registered by a calling lamp
being lit, At the same time an external bell
rings for the duration of tone transmissions.
When a tone call is received the loudspeaker
opens automatically. After the call, the loud-
speaker is closed manually by means of a

push button., An additional push button is pro-
vided for turning on the loudspeaker. This
button must be depressed before the transmit-

ter is keyed to check that the channel is clear,

36.129-E1

Data

AF output
2W for 70% modulation at 1000 Hz, continuously

adjustable volume control is provided.

Line loop resistance
Max. 9000 .

Line attenuation
Max, 15 dB.

Line impedance

'600 2,

DC line voltage
Loaded: Max, 20V

Open circuit: Max, 25,2V,

DC line current
Max, 11 mA.

Short circuit DC line current
Max. 21 mA.

Polarity with respect to earth

Negative,

Voice volta ge
Max, 1V RMS (2.17 dBm 0, 65N), 300 to 3400 Hz,

AF line current
Max, 1.66 mA.,

Noise voltage

Max. 0.5V RMS.

Tone voltage
Max, 0,775V RMS (0 dBm ON), 300 to 2900 Hz.

Symmetric attenuation
Min, 43.4 dB (5N).

Breakdown insulation

Mains transformer: 2, 5kV RMS (for 1 minute)

Line transformer: 2,2kV RMS (for 1 minute).

Temperature range

Equipment meets specification between -25°C
and +50°C and functions between -30°C and +60°C,

36.129-E1
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Earth connexions of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the

shroud of the mains transformer and chassis.

Line earth is connected to: the balance capacitors
and to the screen between the windings of the line

transformer,.

Earth connexions of Radio Station

Mains earth is connected to: the screen between
the windings of the mains transformer, the shroud
of the mains transformer, chassis and the cabinet

of the station,

Line earth: not connected.

Construction

The control equipment consists of:

Control Unit CB681
Terminal Box TE681
Control Panel CP681

36.129-E1
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The control unit can be supplied with the follow-

ing tone equipment:

Tone generator TX68X or SG68X
Tone receiver TR68X or SR68X

Description and diagrams of tone equipment will

be given in a separate handbook.

The following diagrams illustrate the layout and

functions of the control equipment:
Layout of CAF621 D 108 497

Audio frequency levels
for CAF621 ) D 109 251

Diagram of DC functions
for CAF621 D 108 511

List of relays for CAF600 D 108 493

Position of push buttons D 108 533

Layout of tone equipment D 110 058

Basic diagram for fixed radio

station type CQF600 D 108 532
36.129-E1
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CAF 622 CONTROL EQUIPMENT

Application

The control equipment type CAF622 is used for
the remote control of a VHF or UHF radio
station where the distance between the operating
position and the transmitter receiver site is up
to 10 km, (6 miles), Control is over a two wire

telephone line.

Functions

The control equipment is intended for simplex
operation, Since repeater facility is also provided
permitting communication between cars, the
equipment should be connected to a radio station

which operates in duplex.

The telephone line carries the following control

functions:

Transmission of AF signal from receiver to
loudspeaker,

Transmission of modulation from microphone to
transmitter,

The microphone is built into the control unit.

A desk microphone can also be used,

Keying of transmitter,

Switching of repeater facility.

Opening the squelch of receiver,

Tone Equipment

When the control equipment includes tone equip-
ment, 2 rows of 10 push buttons are fitted on the
control unit, This facility provides between 60
and 100 selective calling combinations to mobile
stations, depending on the chosen system., Calls
from mobile stations to the fixed station are
registered by a calling lamp being lit. At the
same time an external bell rings for the duration
of tone transmissions. When a tone call is re-
ceived the loudspeaker opens automatically. After
the call, the loudspeaker is closed manually by
means of a push button, An additional push button
is provided for turning on the loudspeaker, This
button must be depressed before the transmitter

is keyed to check that the channel is clear,

36.133-E1

Data

AF output

2 W for 70% modulation at 1000 Hz, continuously

adjustable volume control is provided.

Line loop resistance
Max, 2000 2,

Line attenuation
Max, 10 dB.

Line impedance
600 €,

DC line voltage
Loaded: Max, 22, 3V,
Open circuit: Max, 25,2V,

DC line current
Max, 7 mA.,

Short circuit DC line current
Max, 7 mA.

Polarity with respect to earth

Negative.

Voice voltage
Max, 1 V RMS (2,17 dBm 0, 25N), 300 to 3400 Hz,

AF line current
Max, 1,66 mA.,

Tone voltage
Max, 0,775V RMS (0 dBm ON), 300 to 2900 Hz.

Power transformer breakdown voltage

Power transformers of Radio Station and Ter-
minal Box meet standards of Power transformer,
Class 2, according to CEE, Publ, 15,

Temperature range

Equipment meets specification between -25°C and
+50°C and +60°C,

Earth connexions of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the shroud

of the mains transformer and chassis,

Line earth is connected to: the balance capacitors
and to the screen between the windings of the line

transformer,

36.133-E1
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Earth connexions of Radio Station
Mains earth is connected to: the screen between

the windings of the mains transformer, the shroud
of the mains transformer, chassis and the cabinet
of the station.

Line earth: not connected.

Construction

The control equipment consists of:

Control Unit CB681
Terminal Box TEG682
Control Panel CP682

The control unit can be supplied with the following

tone equipment:

Tone generator TG68X or SG68X
Tone receiver TR68X or SR68X

36.133-E1
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The control panel can be supplied with the follow-

ing tone equipment:

Tone receiver TR68X or SR68X
Description and diagrams of tone equipment will
be given in a separate handbook,

The following diagrams illustrate the layout and

functions of the control equipment:

Layout of CAF622 D 108 498
Audio frequency levels

for CAF622 D 108 504
Diagram of DC functions

for CAF622 D 108512
List of relays for CAF600 D 108 493
Position of push buttons D 108 533

Layout of tone equipment D 110 058
Basic diagram for fixed
radio station type CQF600 D 108 532

36.133-E1
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TR/SR68X

Maix. 10dB att.

r682 careéoo

('
A

- — — e —

TR68X

-3d8m -2d8m SdB + 8dBm w3dBm

AA602a/b LAGSI A

|
_
I

L
_ 4

+3dBm  |+3dBm -14dBm -13dBm | ~13dBm -3d8m
-
Ls : x ol_lor + — 1 > J?l_lo' RX
" < v _ _.,pw Note 2

respond to 70% frequency deviation at 1000 Hz.

All levels are indicated for a line attenuation of 10 4B.

In case of less than 10 dB line attenuation, adjust the LA681 marked A.

The LA681 can be adjusted from 20 4B attenuation to 28 amplification.

The levels indicated under CB681 and CQF600 are independent of the line
attenuation. The line input level must not exceed -3 dBm corresponding to
70% frequency deviation.

In order to equalize the line response, the LA681 marked A can be adjusted
from a linear response to a +3, +6, or +9 dB response at 3000 Hz with respect
to 1000 Hz.

All levels are measured with a VIVM Rid>IMQ.

Max. loop resistance in line 2000 ohms. Note 2:

Umbbwdmwcm.u..mmﬂmaam&mnmwgmexwwﬁloma :m.mmﬁmmﬁ.hmmCmHmHam:<QQ
qo&kumioﬁmmd.wnw og 1000 Hz.

Alle niveauer er angivet for en liniedempning pd 10 4B.

I tilfalde hvor liniedzmpningen er mindre end 10 4B justeres LA681 msrket A.
LA681 kan justeres fra 20 dB dsmpning til 28 4B forstarkning.

De angivne niveauer for CB68' og CQF600 er vafhangige af liniedampningen.
Liniens indgangsniveau m& ikke overstige -3 dBm ved 70% frekvenssving.

Til modforvrengning af linien er der i LA681 mmrket A indbygget et modfor—
vrenemingsled. Dette kan strappes fra ret frekvensgang til 3, 6, eller 9 dB
modforvrengning ved 3000 Hz i forhold til 1000 Hz.

Alle niveauer er mdlt med et rervoltmeter RidMMQ.

Max. slojfemodstand i linien 2000 ohm.

m-kont rett.

|
I—‘w d —
~17d8m _L.EmS 1508 - 2dBm -3d8m  |-308m -130Bm  \-13aBm - 14 dB ~1706m _-3%3
MCO— ¥ >4 Jol_l? — ‘il\r By TX
MC681 v, _ LAG8! _ | LAGSI A _
| _ ] _
% Noted. | _ _ _ .
T6/5668X _ _ _ _
'
: i i l
The TX input and the RX output levels indicated on the level diagram cor- Note 1: Single tone generator and sequence tone generator, adjust the level at

1000 Hz (1060 Hz) to —'7 dBm and 70% frequency deviation.

Double tone generator, adjust the level, for each tone, at 1000 Hz (1060 Hz)
to =23 dBm and 35% frequency deviation.

Enkelttonegenerator og sekvens tonegenerator, juster niveauet ved 1000 Hz
(7060 Hz) til —17 dBm og 70% frekvenssving.

Dobbelttonegenerator, juster niveauet, hver tone for sig, ved 1000 Hz
(7060 Hz) til -23 dBm og 35% frekvenssving.

Single tone and sequence tone, +3 dBm at 1000 Hz (1060 Hz) at 70% frequency
deviation.

Double tones, -3 dBm, for each tone, at 1000 Hz (1060 Hz) at 35% frequency
deviation.

IEnkelt tone og sekvens tone, +3 dBm ved 1000 Hz (1060 Hz) ved 70% frekvens—
sving

Dobbelttone, =3 dBm, hver tone for sig, ved 1000 Hz (1060 Hz) ved 35%

frekvenssving.
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CAF 623 CONTROL EQUIPMENT

Application

The control equipment type CAF623 is used for
the remote control of a VHF or UHF radio
station where the distance between the operating
position and the transmitter receiver site is up
to 10 km (6 miles). Control is over a 2 wire

telephone line,

Functions

The control equipment is intended for simplex
operation and must therefore be connected to a
radio station which operates in the simplex
mode.

The telephone line carries the following control

functions:

Transmission of AF signal from receiver to
loudspeaker,
Transmission of modulation from microphone

to transmitter,

The microphone is built into the control unit,
A desk microphone can also be used.

Keying of transmitter.

Channel shift between two channels,

Opening the squelch of receiver,

Tone Equipment

When the control equipment includes tone equip-
ment, 2 rows of 10 push buttons are fitted on
the control unit, This facility provides between
60 and 100 selective calling combinations to
mobile stations, depending on the chosen
system. Calls from mobile stations to the fixed
station are registered by a calling lamp being
lit. At the same time an external bell rings
forthe duration of tone transmissions. When a
tone call is received the loudspeaker opens
automatically., After the call, the loudspeaker
is closed manually by means of a push button.
An additional push button is provided for turning
on the loudspeaker. This button must be de-
pressed before the transmitter is keyed to check

that the channel is clear.

36.141-E1

Data
ATF output

2 W for 70% modulation at 1000 Hz, continuous-

ly adjustable volume control is provided.

Line loop resistance
Max, 2000 €2,

Line attenuation
Max, 10 dB.

Line impedance
600 €,

DC line voltage
ILoaded: Max. 22.3 V.
Open circuit: Max. 25.2 V,

DC line current
Max, 7 mA.

Polarity with respect to earth

Negative.

Voice voltage
Max, 1 V RMS (2.17 dBm, 0,25 N)
300 - 3400 Hz.

AT line current
Max, 1.66 mA.

Tone voltage
Max, 0,775 V RMS (0 dBm, 0 N)

300 - 2900 Hz.

Power transformer breakdown voltage

Power transformers of Radio Station and Terminal
Box meet standards of Power transformer, Class
2, according to CEE, Publ. 15.

B

Temperature range
Equipment meets specification between -25°C and
+50°C and functions between -30°C to +60°C.

Earth connexions of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the shroud
of the mains transformer and chassis.

Line earth is connected to: the balance capacitors
and to the screen between the windings of the line

transformer,

36.141-E1
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Earth connexions of Radio Station Description and diagrams of tone equipment will
Mains earth is connected to: the screen between be given in a separate handbook.

the windings of the mains transformer, the shroud The following diagrams illustrate the layout and

of the mains transformer, chassis and the cabinet functions of the control equipments

of the station.
Layout of CAF623 D 108 499
. Audio frequency levels

on
CO“StrUCt for CAF623 D 108 505

The control equipment consists of:
Diagram of DC functions

Control Unit CB681 for CAF623 ) D 108 513
Terminal Box TE682

Control Panel CP688 List of relays for CAF600 D 108 495
The control unit can be supplied with the follow- Pos1t1on. of puel Bustons Didgs Ras
ing tone equipment: List of tone equipment D 110 058
Tone generator TG68X or SG68X Basic layout of fixed radio

Tone receiver TR68X or SR68X station type CQF600 D 108 532

36.141-E1 ' 38.141-E1
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TYPE CAF624 CONTROL EQUIPMENT

Application

The control equipment type CAF624 is used for
the remote control of a VHF or UHF radio
station where the distance between the operating
position and the transmitter receiver site is up
to 10 km. (6 miles), Control is over a 2 wire

telephone line.

Functions

The control equipment is intended for simplex
operation and must therefore be connected to a
radio station which operate in the simplex

mode.

The telephone line carries the following con-

trol functions:

Transmission of AF signal from receiver to
Jloudspeaker,

Transmission of modulation from microphone
to transmitter,

The microphone is built into the control unit,

A desk microphone can also be used,

Transmission of pilot tone for keying of trans-

mitter.

Tone Equipment

When the control equipment includes tone equip-
ment, 2 rows of 10 push buttons are fitted on
the control unit. This facillity provides between
60 and 100 selective calling combinations to
mobile stations, depending on the chosen
system, Calls from mobile stations to the

fixed station are registered by a calling lamp
being lit, At the same time an external bell
rings for the duration of tone transmissions.
When a tone call is received the loudspeaker
opens automatically, After the call, the loud-
speaker is closed manually by means of a

push button. An additional push button is pro-
vided for turning on the loudspeaker. This
button must be depressed before the transmit-
ter is keyed to check that the channel is clear.

60.161-E1

Data

AF output

2 W for 70% modulation at 1000 Hz, continuously
adjustable volume control is provided,

Line loop resistance
Max, 9000 Q.

Line attenuation
Max, 10 dB.

Line impedance
600 2,

Speech voltage
Max, 1V RMS (2,17 dBm 0,65N), 300 to 3400. Hz,

Speech current
Max. 1.66 mA,

Noise voltage
Max, 0,5V RMS.

Tone voltage
Max, 0,775V RMS (0 dBm ON), 300 to 2900 Hz.

Pilot tone (825 Hz)
Max, 100 mV,

Symmetric attenuation
Min, 56,9 dB (6. 5N)

Breakdown insulation
Mains transformer: 2,5 kV RMS (for 1 minute)
2.2 kV RMS (for 1 minute),

Line transformer:

Temperature range
Equipment meets specification between -25°C
and +50°C and functions between -30°C and +60°C,

Earth connexions of Terminal Box

Mains earth: Not connected.
The screen between the windings of the mains

transformer is connected to chassis,

Line earth is connected to the balance capacitors
and to the screen be between the windings of the

line transformer,

60.161-E1
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Earth connexions of Radio Station The control unit can be supplied with the follow-
Mains earth: not connected. ing tone equipment:

The screen between the windings of the mains Tone generator TX680 or SG680
transformer is connected to chassis, Tone receiver TR680 or SR680

Line earth: not connbeted: Description and diagrams of tone equipment will

Lightening arrester: Connects to chassis be given in a separate handbook,
of the radio station, The following diagrams illustrate the layout and
' functions of the control equipment:

Layout of CAF624

Audio frequency levels for CAF624

Construction Diagram of DC functions for CAF624
The control equipment consists of: List of relays for CAF600
Control Unit CB681 Position of push buttons
Terminal Box TE683 Layout of tone equipment
Control Panel CP6813 Basic diagram for fixed radio station type CQF600

60.161-E1 60.161-E1
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CAF 635 CONTROL EQUIPMENT

Application

The control equipment CAF635 is used for the
extended control of a VHF or UHF radio station,
via a multicore cable, where the distance be-
tween the operating position and the radio
station does not exceed 100 m (300 ft).

Functions

The control equipment is intended for simplex
operation and must therefore be connected to

a radio station which operates in the simplex
mode, Traffic can be carried between telephone
subscribers and mobile stations. This traffic is

monitored in the loudspeaker at the control unit,

The multicore cable carries the following func-

tions:

Transmission of AF signal from receiver to
loudspeaker,

Transmission of modulation from the telephone
set to transmitter,

Keying of transmitter,

Channel shift between max. 12 channels.

Tone Equipment

When the control equipment includes tone equip-
ment, 2 rows of 10 push buttons are fitted on
the control unit, This facility provides between
60 and 100 selective calling combinations to
mobile stations, depending on the chosen sys-
tem, Calls from mobile stations to the fixed
station are registered by a calling lamp being
lit, At the same time an external bell rings
for the duration of tone transmissions. When a
tone call is received the loudspeaker opens
automatically, After the call, the loudspeaker
is closed manually by means of a push button.
An additional push button is provided for turn-
ing on the loudspeaker, This button must be
depressed before the transmitter is keyed to

check that the channel is clear,

36.139-E1

Data

AT output

2 W for 70% modulation at 1000 Hz, continuous-

ly adjustable volume control is provided,

Temperature range
-30°C to +60°C.

Multicore cable, STORNO no. 074,5014

26 conductors (100 m max.) consisting of:
4 conductors 0. 22 mm2 in quad.

22 conductors 0,14 mm2 in pairs.

Construction

The control equipment consists of:

Control Unit CB684
Control Panel CP6814
Connector Box 41,158

The control unit can be equipped with the fol-
lowing tone equipment:

TGB8X or SG68X
TR68X or SR68X

Tone generator

Tone receiver
Description and diagrams of tone equipment

will be given in a separate handbook.

The following diagrams illustrate the layout and

functions of the control equipment:

Layout of CAF635 D 109 104

Audio frequency levels

for CAF635 D 109 106

Diagram of DC functions

for CAF635 D 109 105

List of relays for CAF600 D 108 493

Position of push buttons D 108 533

List of tone equipment D 110 058

Basic layout of fixed radio

station type CQF600 D 108 532
36.139-E1
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CAF645 CONTROL EQUIPMENT

Application

The control equipment is employed for the re-
mote control of a VHF or UHF radio station
where the distance between the operating
position and the radio site is up to 10 kms. (6
miles), The connection is made via a 2 wire

telephone line,

Functions

The control equipment is intended for simplex
operation and must therefore be connected to

a radio station which operates in the simplex
mode, Traffic can be carried between telephone
subscribers and mobile stations. This traffic is
monitored in the loudspeaker at the control unit.
Control equipment CAF645 cannot be used in
systems where more than one channel is re-
quired,

The following functions are carried over the

lines: -
Audio signal from receiver to speaker,

Modulating signal from operator's or sub-

scriber's telephone to Transmitter,

Keying of transmitter,

With Tone Equipment

When the control equipment includes tone equip-
ment, 2 rows of 10 push buttons are fitted on
the control unit. This facility provides between
60 and 100 selective calling combinations to
mobile stations, depending on the chosen
system. Calls from mobile stations to the
fixed station are registered by a calling lamp
being lit, At the same time an external bell
rings for the duration of tone transmissions.
When a tone call is received the loudspeaker
opens automatically, After the call, the loud-
speaker is closed manually by means of a

push button. An additional push button is pro-
vided for turning on the loudspeaker. This

36.151-E1

button must be depressed before the transmit-
ter is keyed to check that the channel is clear,

Data

Loudspeaker power
2 watts for 70% modulation at 1000 Hz, con-

tinuously adjustable.

Line impedance
600 2,

Line attenuation
Max, 10 dB.

Voice voltage
Max. 1V RMS (2.17 dBm 0. 65N), 300 to 3400 Hz.

Breakdown insulation

Power transformers of Radio station and Termi-
nal Box meet standards of Power Transformers,
Class 2, according to CEE, Publ, 15,

Temperature range

Equipment meets specification between -25°C
and +50°C and functions between -30°C and
+60°C.

Earth connexions of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the

shroud of the mains transformer and chassis.

Line earth is connected to: the balance capacitors
and to the screen between the windings of the line

transformer,

Earth connexions of Radio Station

Mains earth is connected to: the screen between
the windings of the mains transformer, the
shroud of the mains transformer, chassis and

the cabinet of the station.

Line earth: not connected.

Construction

The control equipment consists of:

Control box CB684
Terminal box TE685
Control panel CP689

36.151-E1
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The control box can be supplied with the follow-

ing tone equipment:

Tone generator TG680 or SG680
Tone receiver TR680 or SR680

Description and diagrams of tone equipment will

be given in separate handbook.

The following diagrams illustrate the layout and

functions of the control equipment:

Layout of CAF645

Audio frequency levels for CAF645
Diagram of DC functions for CAF645
List of relays for CAF600

Position of push buttons

List of tone equipment

Basic layout of fixed radio

station type CQF600

36.151-E1

D109, 317
D109. 200
D109. 225
D108.,493
D108,533
D110, 058

D108.532
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UNATTENDED REPEATER CONTROL EQUIPMENT CAF651

|

HIN

CONTROL
STATION

CONTROL
DESK

‘Application

The control equipment type CAF651 is used for
controlling a VHF or UHF radio station type
CQRIE'600 when the stations is set up to work as an

unattended repeater station.

Functions

The control equipment is intended for simplex
operation as well between the control station and
the repeater station as between the repeater
gtation and mobile or portable stations,
T'urthermore communication between two mobile
or portable stations can be established in the

simplex mode,

Tone Equipment

If the control station includes tone equipment this
facility provides a maximum of 100 selective cal-
ling combinations to mobile or portable stations.
If the mobile or portable stations include tone
equipment selective calls can be made from these
to the control station via the repeater station.
Tone equipment may also be installed in the re-
peater station for the purpose of activating its

transmitter on reception of a tone signal.

Construction

The repeater station consists of 2 fixed station
type CQIF600 housing a control panel CP6816

60.126-101

|
|
|

|

1)%!

|

\ii

Il

MOBILE OR
REPEATER STATION PORTABLE
WITH CONTROL EQUIPM. CAF651 STATIONS

which constitutes the control equipment CAF651,
The repeater station is equipped with an antenna
branching filter (duplex filter) and it must there-
fore be provided with one antenna.

A duplex station is necessary if mobile-to-mobile
communication is required.

The station is set up in such a way that its receiv-
er output is applied as modulating signal to the
transmitter section of the station. The station
associated with the mobhile or portable radio sys-
tem can be switched to provide direct mobile-to-
mobile communication on receipt of a tone com-

mand via the link station.

Mode of Operation

The control station is called from a mobile
station by keying the mobile transmitter. The
signal is received at the repeater station and
retransmitted to the control station and likewise
transmissions from the control station is retrans-
mitted by the repeater station out to the mobile
or portable stations.

Selective calling equipment may be installed if
only one particular mobile or portable station is
required to be called without disturbing the re-
mainder. The tone call from the control station
is transmitted via the repeater station and the
selective call only opens the loudspeaker on the

mobile station that has been called.

60.126-I1
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Tone calling from mobile or portable stations to
ihe control station may also be used in the same
way.

If the system is fitted with selective calling, the
mobile or portable stations cannot contact each
other as their control units cannot be fitted with
more than one tone combin=tion. If a mobile
station (A) wishes tz caontact mobile station (B),
the control station must be called first and re-
quested to selectivaly -all station (B). Mobile
station (A) can then pass messages to mobilie
station (B) as the loudspeaizer on the latter
station has now been openzd by a selective call
from the control station. The control station
monitors the conversation, If the repeater sta-
tion is subject to interfersznce from other trans-
missions, it is possible to prevent the station
from switching to repeater operation on roise
signals alone by fitting a tone receiver in the re-
peater station, and a corresponding tone trans-

mitter in the mobile or portable stations and the

60.126. E1
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control station. In cases whers selective calling,
tone controlled repeater fun-tion, and tone cal-
ling of the control station is required, the double
tone system is normally used.

As only one tone combination is posczible in the
mobile, the loudspeaker at the control station
will open every time a mobile staiion makes a
call to another, thus all messages will be moni-
tored by the control station. The CAF651 control
equipment can also be used to connect two duplex
stations in a chain of stations to form a single
channal link between two control stations. The
chsin may consist of 2-3 repeater stations which
can be equipped with tone receivers to provide
control of their functions ‘rom the control sta-
tions.

The repeater stat’on can be fitted with a service
panel MP68L complete with a handset MT603,

so that the station can be conveniertly checked

out.

60.126- E1
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UNATTENDED REPEATER CONTROL EQUIPMENT CAF652

—

g J
CONTROL CONTROL
DESK STATION

Application

The control equipment type CAF652 is used for
connecting two VHF or UHF radio stations type
CQF600 together when the stations are set up

to work as an unattended '"back-to-back' re-

Functions

The control equipment is intended for duplex oper-
ation between the control station and the repeater
station, and duplex or semi-duplex operation be-
tween the repeater station and mobile or portable
stations.

Furthermore communication between two mobile
or portable stations can be established in the

simplex mode.

Tone Equipment

If the control station includes tone equipment this
facility provides a maximum of 100 selective cal-
ling combinations to mobile or portable stations.
If the mobile or portable stations include tone
equipment selective calls can be made from these
to the control station via the repeater station.
Tone equipment may also be installed in the re-
peater station for the purpose of activating either
one or both of its transmitters on reception of a

tone signal.

60, 067-E1

%z
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||

) ]

REPEATER STATION MOBILE OR
WITH CONTROL EQUIPM. CAF652 PORTABLE
. STATIONS

Construction

The repeater station comprises two fixed stations
type CQF600 connected together via a control
panel CP6817 with associated cables which consti-
tute the control equipment CAF652.

Both radio stations are equipped with antenna
branching filters (duplex filters) and the repeater
station must therefore be provided with two an-
tennas.

One station acts as a link terminal whilst the
other acts as a base station for a system of

mobile or portable stations.

' The link terminal, which will normally be a

duplex station, will have a directional antenna
fitted, and the other station, which may be either
simplex or duplex, will have an omnidirectional
antenna. A duplex station is necessary if mobile
- to - mobile communication is required.

The stations are connected in such a way that the
receiver output from one equipment modulates
the transmitter of the other equipment, so that
speech in both directions is possible. The station
associated with the mobile or portable radio sys-
tem can be switched to provide direct mobile-
to-mobile communication ‘on receipt of a tone

command via the link station.

60,067-E1
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Mode of Operation

The control station is called from a mobile
station by keying the mobile transmitter. The
signal is received at the repeater station and
retransmitted to the control station and likewise
transmissions from the control station is re-
transmitted by the repeater station out to the
mobile or portable stations.

Selective calling equipment may be installed if
only one particular mobile or portable station is
required to be called without disturbing the re-
mainder. The tone call from the control station
is transmitted via the repeater station and the
selective call only opens the loudspeaker on the
mobile station that has been called.

Tone calling from mobile or portable stations to
the control station may also be used in the same
way.

If the system is fitted with selective calling, the
mobile or portable stations cannot contact each
other as their control units cannot be fitted with
more than one tone combination. If a mobile
station (A) wishes to contact mobile station (B),
the control station must be called first and re-
quested to selectively call station (B). Mobile
station (A) can then pass messages to mobile
station (B) as thev loudspeaker on the latter
station has now been opened by a selective call
from the control station. The control station

monitors the conversation. If the repeater station

60.067-E1

Storno

is subject to interference from other transmis-
sions, it is possible to prevent the station from
switching to repeater operation on noise signals
alone by fitting a tone receiver in the repeater
station, and a corresponding tone transmitter in
the mobile or portable stations and thé control
station. In cases where selective calling, tone
controlled repeater function, and tone calling of
the control station is required, the double tone
system is normally used.

As only one tone combination is possible in the
mobile, the loudspeaker at the control station
will open every time a mobile station makes a
call to another, thus all messages will be moni-
tored by the control station. The CAF652 control
equipment can also be used to connect two duplex
stations in a chain of stations to form a single
The

chain may consist of 2-3 repeater stations which

channel link between two control stations.

can be equipped with tone receivers to provide
control of their functions from the control sta-
tions.

The repeater station can be fitted with a service
panel MP682 complete with a handset MT603,
so that the station can be conveniently checked

out.

60, 067-E1
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CAF671 CONTROL EQUIPMENT

Application

Type CAF671 control equipment is employed for
extended local control of a VHF /UHF radio station
via a multi-wire cable (max. length: 100 metres)
between the operating position and the transmit-

ter/receiver,

Functions
The CAF671 control equipment is intended for

duplex operation and thus it is possible to trans-
fer calls from mobile stations into a telephone
exchange. The multi-wire cable transfers the

following functions:

Audio signal from receiver to the speaker of the

control desk or subscriber's telephone,

Modulating signal from operator's or subscriber's

‘telephone to transmitter,
Keying of transmitter,

- Channel switching between a maximum of 8 chan-

nels.

Squelch opening,

With Tone Equipment

The control desk if provided with tone equipment
has 2 x 10 pﬁsh-buttons making it possible to call
a maximum of 60 to 100 different mobile stations
depending on which call system has been selected.
Calls from mobile stations to the base station are
indicated by a wall-mounted bell and by a call

lamp.

The loudspeaker cuts in automatically on recept-
ion of a tone call, On termination of the call, the
operator cuts it out manually by pressing a but-

ton. However, the loudspeaker can also be cut

36.170-E1

in manually by means of a push-button, It is
necessary to cut in the loudspeaker manually

before switching on the transmitter.

Data

Loudspeaker Power

2 watts for 70% modulation at 1000 Hz, continuous-

ly adjustable.

Temperature Range
-30°C to +60°C,

Multi-wire Cable (Storno No, 074.5014)

26 conductors (max, 100 metres) consisting of:

1 quad (0, 22 mm2 - conductors)

11 twisted pairs (0. 14 mm2 - conductors).,

Construction

The CAF671 control equipment comprises:

CB686 control box

41,158 connector box.
The control box may incorporate these units:

TG68x or SG68x tone generator

TR68x or SR68x tone receiver,

Description and circuit diagrams of tone equip-
ment (if provided) are contained in a separate

manual,

The following diagrams illustrate the construc-

tion and operation of the equipment:

Layout CAF671

Level Diagram for CAF671

Layout, DC functions for CAF671
Details of Relays

Layout for push buttons

Layout of tone equipment

Basic diagram for fixed station CQF600,

36.170-E1
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CAF672 CONTROL EQUIPMENT

Application

Type CAF672 control equipment is employed for
extended local control of a VHF /UHF radio
station via a multi-wire cable (max. length: 100
metres) between the operating position and the

transmitter/receiver,

Functions
The CAF672 control equipment is intended for

duplex traffic and must therefore be connected
to a radio station using duplex operation.
The multi-wire cable transfers the following

functions:

Audio signal from receiver to speaker,
Modulating signal from operator's or subscrib-
er's telephone to transmitter,

Keyihg of transmitter.

Channel switching between a maximum of 8
channels.

Switching of repeater function.

Squelch opening,

With Tone Equipment

The control desk if provided with tone equipment
has 2 x 10 push-buttons making it possible to call
a maximum of 60 to 100 different mobile stations
depending on which call system has been selected.
Calls from mobile stations to the base station are
indicated by a wall-mounted bell and by a call

lamp.

The loudspeaker cuts in automatically on recep-
tion of a tone call, On termination of the call, the
operator cuts it out manually by pressing a button.
However, the loudspeaker can also be cut in
manually by means of a push-button. It is neces-
sary to cut in the loudspeaker manually before

switching on the transmitter.

36,169-E1

Data

Loudspeaker Power

2 watts for 70% modulation at 1000 Hz, continuous-

ly adjustable.

Temperature Range
-30°C to +60°C,

Multi-wire Cable (Storno No. 074, 5014)
26 conductors (max., 100 metres) consisting of:

1 quad (0. 22 mm2 - conductors)

11 twisted pairs (0,14 mmz-conductors).

Construction

The CAF672 control equipment comprises:

CB686 control box
41,158 connector box
CP683 control panel,

The control box may incorporate these units:

TG68x or SG68x tone generator

TR68x or SR68x tone receiver,
The control panel may incorporate these units:
TR68x or SR68x tone receiver,

Descriptions and circuit diagrams of tone equip-
ment (if provided) are contained in a separate

manual,

The following key plans and diagrams illustrate

the construction and operation of the equipmen.t:

Installation plan for CAF672

Audio level chart for CAF672

Key plan, DC functions for CAF672

Key plan, relays

Push-button layout plan

Survey of tone equipment

Key wiring diagram of type CQF600 fixed radio-
telephone,

36.169-E1
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CAF682 CONTROL EQUIPMENT

Application

The Control Equipment Type CAF682 is designed
for the remote control of a VHF or UHF station
where the distance between the operating posi-
tion and the radio site is up to 10 Kms, (6 miles),
The connection is made via a 2 wire telephone

line,

Functions

The Equipment is intended for duplex operation
and thus it is possible to transfer calls from
mobiles into a telephone exchange., A repeater
or "talk through" facility is also provided,
enabling two mobile stations to contact each
other directly. This control system cannot be
used in systems where more than one channel
is required.

The following functions are carried over the

lines: -

AF from the receiver to the loudspeaker and

telephone,

AF modulation from the telephone either at the
operators position or from a subscriber con-

nected to the exchange.
Transmitter keying,
Repeater switching,

Squelch opening,

Tone Equipment

When the control equipment is fitted with tone
equipment, 2 rows of 10 push buttons are in-
serted in the control unit, which provide between
60 and 100 tone combinations, depending on the

type chosen,

If a tone receiver is fitted in the control unit, a
.call from a mobile will cause a bell to ring and
a mobile will cause a bell to ring and a lamp on
the control box will light, At the same time, the
loudspeaker will be switched into circuit, At the

36.165-E1

end of the message the loudspeaker is closed
manually by means of a push button on the con-
trol unit, The loudspeaker can also be opened
manually to check that the channel is clear
before operating the transmitter, If no tone
receiver is fitted, calls from the mobiles are

heard in the loudspeaker in the normal way,

DATA
AF Output

2 watts for 70% modulation at 1000 Hz with a

continuously adjustable volume control,

Line loop resistance

Maximum 2000 ohms,

Line attenuation

Maximum 6 dB,

Line impedance

n ~liana &
600 ohms,

DC line Voltage
Loaded: Max, 22,0V,

Open Circuit;: Max, 25,2V,

DC line current
Max, 7 mA.,

Polarity with respect to earth

Negative,

Speech Voltage (300-3400 Hz)
Max, 1V RMS (2,17 dBm, 0, 25N),

AF line current
Max, 1,66 mA.,

Noise voltage
Max., 0.5V RMS,

Speech voltage (300-2900 Hz)
Max, 0,775V RMS (0 dBm ON).

Symmetric Balance Attenuation
Min, 43.4 dB (5N).

Insulation for power transformers
Meets the requirement of CEE Class 2, Publ, 15,

36.165-E1
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Temperature range
-30°C to +60°C,

Earth connection at the Terminal Box

Mains Earth - The mains earth is connected to
the screen between the windings of the transfor-
mer, The shroud of the transformer is connected

to the chassis,
Line Earth (Telephone earth)

The line earth is connected to the balance capa-
citors and to the screen between the windings of

the line transformer,

Earth Connections at the Radio Station

Mains Earth - The mains earth is connected to the
screen between the winding of the transformer,
The shroud of the transformer is connected to the

chassis.

Line Earth - There is no line earth connection at

the radio station,

36,165-E1
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CONSTRUCTION

The control equipment consists of the following
units: -

Control Unit CB 684

Terminal Box TE 684

Control Panel CP 684

The control box can be fitted with the folloWing
tone equipment: -

Tone Generator TG68x or SG68x

Tone Receiver TR68x or SR68x,

Descriptions and diagrams of the tone equipment

is given in a separate handbook,

The following diagrams give the details of the
equipment: -

Layout CAF 682

Level Diagram for CAF 682

Circuit Diagram for CAF 682

Details of Relays

Layout for push buttons

Layout of tone equipment

Basic diagram for fixed station CQF600,

36,165-E1
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CAF683 CONTROL EQUIPMENT

Application

Type CAF683 control equipment is employed
for remote control of a VHF /UHF radio station
where the distance between the operating posi-
tion and the transmitter/receiver is up to 6kms
(4 miles).

The connection is made via a telephone line (2

wire).

Functions

The CAF683 control equipment is intended for
duplex traffic and contains a repeater function
to permit mobile-to-mobile communication. It
must therefore be connected to a radio station
using duplex operation. Furthermore traffic
can be carried between telephone subscribers
and mobile stations. This traffic is monitored
in the loudspeaker at the control desk.
Control equipment CAF683 cannot be used in
systems where more than one channel is re-

quired.

The following functions are carried over the

line:
Audio signal from receiver to speaker,

Modulating signal from operator's or subscrib-

er's telephone to transmitter.
Keying of transmitter,
Repeater function.

Squelch opening.

With Tone Equipment in the Control Desk

The control desk if provided with tone equip-
ment has 2 x 10 push-buttons making it possible
to call a maximum of 60 to 100 different mobile
stations depending on which call system has
been selected.

Calls from mobile stations to the base station
are indicated by a wall-mounted bell and by a

call lamp.

60.034-E1

The loudspeaker cuts in automatically on recep-
tion of a tone call., On termination of the call,
the operator cuts it out manually by pressing a
button. However, the loudspeaker can also be
cut in manually by means of a push-button. It is
necessary to cut in the loudspeaker manually
before switching on the transmitter to check

that the channel is clear.

Data

Loudspeaker Power
2 watts for 70% modulation at 1000 Hz, con-

tinuously adjustable.

Liine Loop Resistance
Miax, 2000 £,

Line Attenuation

Maximum 6 dB.

Line Impedance
600 2.

DC Line Voltage
Loaded: Max., 22,0V,
Open circuit: Max. 25.2 V.

DC Line Current

Maximum 7 mA.

Polarity with Respect to Earth

Negative,

Speech Voltage (300 - 3400 Hz)
Max, 1V RMS (2.17 dBm, 0.25N).

AF Line Current
Max, 1,66 mA.

Noise Voltage
Max. 0.5V RMS.

Speech Voltage (300 - 2900 Hz)

Max, 0.775V RMS (0 dBm, ON),

Symmetric Balance Attenuation
Min, 43.4 dB (5N).

Insulation for Power Transformers
Meets the requirements of CEE Class 2, Publ.
15.

60.034-E1
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Temperature Range
-30°C to +60°C.

Earth Connections of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the

shroud of the mains transformer and chassis.

Line earth is connected to: the balance capaci-
tors and to the screen between the windings of

the line transformer,

Earth Connection of Radio Station

Mains earth is connected to: the screen between
the windings of the mains transformer, the
shroud of the mains transformer, chassis, and

the cabinet of the station.

Line earth is not used.

Construction

The control equipment consists of:

Control Desk CB684

60.034-E1

Storno

TE684
CP685

Terminal Box

Control Panel
The control desk can be supplied with the follow-
ing tone equipment:

TG680 or SG680
TR680 or SR680.

Tone Generator

Tone Receiver

Description and diagrams of tone equipment will

be given in a separate handbook.

The following diagrams illustrate the laycut and

functions of the control equipment:

Layout of CAF683 D109.223
Audio frequency levels for CAF683 D108.507

Diagram of DC functions for CAF683 D109, 222

List of relays for CAF600 D108, 495

Position of push buttons D108.533

List of tone equipment D110.058

Basic layout of fixed radio station

type CQF600 D108.532
60.034-E1
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CAF687 CONTROL EQUIPMENT

Application

Type CAF687 control equipment is employed for
remote control of a VHF or UHF radio station
where the distance between the operating posi-
tion and the radio site is up to 10 kms. (6 miles).
The connection is made via two telephone lines

(4 wires).

Functions

The CAF687 control equipment is intended for
duplex traffic and must therefore be connected
to a radio station using duplex operation. The
control equipment is also provided with repeater
facilities permitting communication between
mobile stations. Furthermore traffic can be
carried out between telephone subscribers and
mobile stations. This traffic is monitored in the
loudspeaker at the control desk. Control equip-
ment CAF687 cannot be used in systems where

more than one channel is required.

The telephone lines carry the following func-

tions:

Audio signal from receiver to the speaker of

the control desk or subscriber's telephone.

Modulating signal from operator's or subscrib-

er's telephone to transmitter.
Keying of transmitter,

Switching of repeater function.

With Tone Equipment

The control desk if provided with tone equipment
has 2 x 10 push-buttons making it possible to
call a maximum of 60 to 100 different mobile
stations depending on which call system has been
selected.

Calls from mobile stations to the base station
are indicated by a wall-mounted bell and by a

call lamp.

The loudspeaker cuts in automatically on re-

ception of a tone call. On termination of the

60, 031-E1

call, the operator cuts it out manually by pres-
sing a button. However, the loudspeaker can
also be cut in manually by means of a push-
button. It is necessary to cut in the loudspeaker

manually before switching on the transmitter,

Data

Loudspeaker Power
2 watts for 70% modulation at 1000 Hz, con-

tinuously adjustable.

Line Loop Resistance
Max., 2000 2 in each line,

Line Attenuation
Max, 10 dB in each line,

Line Impedance
600 Q.

DC Line Voltage
Loaded: Max. 22V,
Open circuit: Max. 25,2V,

DC Line Current
Max, 7 mA.

Polarity with respect to Earth

Negative,

Speech Voltage (300 to 3400 Hz)
Max, 1V RMS (2.17 dBm, 0, 25N),

AF Line Current
Max, 1,66 mA.,

Speech Voltage (300 to 2900 Hz)
Max, 0.775V RMS (0 dBm, ON).

Max. 0.5V RMS.

Symmetric Attenuation
Min. 43.4 dB (5N).

Breakdown Insulation

Power transformers of radio station and ter-
minal box meet standards of power transformers,

class 2, according to CEE, publ. 15,

60. 031-E1
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Temperature Range

Equipment meets specification between -25°C
and +SOOC, and functions between -30°C and

+60°C.

Earth Connections of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the

shroud of the mains transformer and chassis.

Line earth is connected to: the balance capaci-
tors and to the screen between the windings of
the line transformer.

Earth Connections of Radio Station

Mains earth is connected to: the screen between
the windings of the mains transformer, the
shroud of the mains transformer, chassis, and

the cabinet of the station.

Line earth: not connected.

Construction

The control equipment consists of:

Control desk CB686

60, 031-E1
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Terminal box TE686
Control Panel CP686

The control box can be supplied with the follow-

ing tone equipment:

Tone generator TG680 or SG680

Tone receiver TR680 or SR680.

Descriptions and diagrams of tone equipment

will be given in a separate handbook.

The following diagrams illustrate the layout and

functions of the control equipment:

Layout of CAF687 D109.593
Audio frequency levels for CAF687 D108.508
Diagram of DC functions for CAF687 D109, 589

List of relays for CAF600 D108, 493

Position of push buttons D108.533

List of tone equipment D110. 058

Basic layout of fixed radio station

type CQF600 D108.532
60.031-E1
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CAF688 CONTROL EQUIPMENT

Application

Type CAF688 control equipment is employed
for remote control of a VHF or UHF radio
station where the distance between the operating
position and the radio site is up to 10 kms. (6
miles)., The connection is made via two tele -

phone lines (4 wires).

Functions
The CQF688 control equipment is intended for

duplex traffic and must therefore be connected
to a radio station using duplex operation. The
control equipment is also provided with repeater
facilities permitting communication between
mobile stations. Furthermore traffic can be
carried out between telephone subscribers and
mobile stations. This traffic is monitored in
the loudspeaker at the control desk.

The telephone lines carry the following func-
tions:

Audio signal from receiver to the speaker of

the control desk or subscriber's telephone.

Modulating signal from operator's or subscrib-

er's telephone to transmitter,
Keying of transmitter,

Channel switching between a maximum of 4

channels,
Switching of repeater function.

Squelch opening.

With Tone Equipment

The control desk if provided with tone equip-
ment has 2 x 10 push-buttons making it possible
to call a maximum of 60 to 100 different mobile
stations depending on which call system has
been selected.

Calls from mobile stations to the base station
are indicated by a wall-mounted bell and by a

call lamp.

60.031-E1

The loudspeaker cuts in automatically on re-
ception of a tone call. On termination of the
call, the operator cuts it out manually by pres-
sing a button. However, the loudspeaker can
also be cut in manually by means of a push-
button. It is necessary to cut in the loudspeaker

manually before switching on the transmitter,

Data

Loudspeaker Power
2 watts for 70% modulation at 1000 Hz, con-

tinuously adjustable.

Line Loop Resistance
Max. 2000 2 in each line.

Line Attenuation
Max. 10 dB in each line,

Line Impedance
600 2,

DC Line Voltage
Loaded: Max. 22V,
Open circuit: Max. 25.2V.

DC Line Current
Max. 7 mA,

Polarity with respect to Earth

Negative,

Speech Voltage (300-3400 Hz)
Max. 1V RMS (2.17 dBm, 0.25N).

AF Line Current
Max. 1,66 mA.

Noise Voltage
Max., 0.5V RMS.

Max. 0.775V RMS (0 dBm, ON), 300-2900 Hz.

Symmetric Attenuation
Min. 43.4 dB (5N).

Breakdown Insulation

Power transformers of radio station and terminal

box meet standards of power transforms, class
2, according to CEE, publ., 15,

60.031-E1
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Temperature Range

Equipment meets specification between -25°C
and +50°C and functions between -30°C and +60°C

Earth Connections of Terminal Box

Mains earth is connected to: the screen between
the windings of the mains transformer, the

shroud of the mains transformer and chassis.

Line earth is connected to: the balance capacitors
and to the screen between the windings of the line

transformer.

Earth Connections of Radio Station

Mains earth is connected to: the screen between
the windings of the mains transformer, the
shroud of the mains transformer, chassis, and

the cabinet of the station.

Liine earth: not connected.

Construction

The control equipment consists of:

Control desk CB686

60.031-E1
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TE687
CP687

Terminal box

Control panel

The control box can be supplied with the follow-

ing tone equipment:

Tone generator TG680 or SG680

Tone receiver TR680 or SR680

Description and diagrams of tone equipment will

be given in a separate handbook.

The following diagrams illustrate the layout and

functions of the control equipment:

Layout of CAF688 D109. 330
Audio frequency levels for CAF688 D109. 321
Diagram of DC functions for CAF688 D109.588
List of relays for CAF600 D108. 493
Position of push buttons D108.533
List of tone equipment D110. 058
Basic layout of fixed radio station

type CQF600 D108. 532,

60.031-E1
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LAN G JU6EL ~ 687 MULT! - CORED CABLE CAF 600

LINIE MULTIKABEL
CB68/ ! H ;
e \ TE688
BEE— 4 g L}
Note /.
7 1—=] T Loy ST . | _ Antenna
g I N : Antenne
57 I
Note 2 220V AC '
' . 4 :
Wulii .
cored cable AT #1.158 i
cB68/ Multikabel 687 ofes s i
e e 41,158 : . > CaF 600
< ] » 3 -
) ST T *
) e} 2
I o) o T —< ] py
P2 Note & .
% ! |
Note 3 ?
- “ % 2 a Multi
cored cable :
Multikabel i ‘ :
CB68! ! e T [ =
S e 41. 158 s " -' ~ EL y,
: \
] {5 |
. £ ! L]
=S L—————— 220V AC
e J |
Note s
Note 3
Note - Connect terminals la and Lb in TE688 to terminals AandsB
4 (}\ : 0/ i /033 e, Jc/'&BX (Lla '."0/4, LH e B). ‘ i
AAO / Yl gul OAA Forbind. terminalerne la 0g Lb 1 TE6B8 ti# terminalerne A 0g 8
T o \ g'j:/if B/ ‘;'“'/ —0 L P5 i JU68x (La tl A, Lb til 8).
s 5 LHSO/HU ~ .
RO~ 3 o —OR Noze 2: Connect the bell o terrminals .marked Be i TE686
A 8 ) Sty ey O A 8 e ; ;
C0 D0 LL O ) gr/rd/gn/red giale o B0 Forbind klokken til termimnalerné meerket Be ( TE688.
Jes AR Lor A E © P, A r - 3
S 0} j 5 BRI %/v‘t;)g:—?/:;:i OFF 2 e E g‘ Note 3: Connect the bell to terminal AA (pa:'/éxve)andP(’,vegot/-ve)/n
B Ll ey ‘;;:’“N";'J' - oBBW - Gie. 5 waltbox %/ 158. N
2. & 0 M‘:‘O 3 e -——O'\:M E i g 2 Forbind kilokken ll terminal AA (pos:tiv) og P (negativ) i veeqbox
htie o5 (§' P s A, ad~u’ s —oni laa ‘C’ 88 6 Note 7° Connect by cable the following terminals in %1158 and JU6EBX:
S.¢c ol cco— ’r—d",fgo",r"j’b’ LA ECE] U Ce 0D A BIEEK L MM RUYV.
Sl A el 5 e 2 aome U STRIEE 0. K50 8 Forbind med kobel falgende. terminaler i 41158 09 JU6ESX:
Sl e Y bniwh/biihy | il A, B,EFE,K.L WM RU Y.V
3o . Y/gr/guign —0J
G B i3 Yl/bn [qut/br Bt
e SR TSR T T R e B
:) Dt e e on/kr o j Notes.
éC,L . .gr/wh/gnihv 2 (
i Z griqu /(,’f.‘/i/"f [ it ———— | konstr./tegn. :
oo e Lt il OF - i EKL]B0 LAY-0UT
‘ violet 2 i
nvo‘w«—— SRR T e —oV. 8- 5 68| PARALLEL EQUIPMENT FOR FIXED STATION CQF600 ‘Q
e 8: e g;‘,gp‘,"“"“—'—;)o-}‘ o MONTERINGSOVERSIGT e Sl
I "'_“'."Q-';"”' 5 f\,*/[‘-jf;"Jn,’L‘;/- s { s 10 - 67 £
f e e G an/or o E _O.N_‘__T.QW PARALLEL UDSTYR FOR FAST STATION CQF600 Sy
=




(21

“yueig

o B 300 L7594V - 1759 4VD o |[o208
= Z| L41¥a1FTIVEVL | YIONIYALS INVLSIALYON 90 -N¥3H ki
27 HIANOIIINNASONIANTHSNAFT 191S¥IA0 -
&= 137IVHvVd NI dIND3 T08LNOD TVI0T LX3 ANV JL0W3Y 7 .N.._mm
2 SNOILINN4 =20 1N0-AV1 HE/OMDY,
VY'Y AL RUICRID = YWS'S Ul
SD ‘upb
LA L *xmw_ ”.cccu + YWG'S Ul sad
apA] | "uby -diound awwps ap J3b6)0y £9594VD - 1YG94VD duIaWayS
uajysi] | 'uby) 0 -Aks Bo g9694v) waysAs |adwaesya wos ‘uasiA uaybisiang
0 B000Z 8ylels "sajdioutad
xgsnr 88931 J3Uo1}UNy IELENSENN o8] waiysalury awps ayj Buimojjoy 31D £yG94VD - 17694V SwaysAs pup
| 19|31 APAIAAPIY suonoung o7 ooz dooy €969 4v¥D Wwa)sAs ‘9| dwbxd UD SD ‘SI3A0D }N0-AD] Y] 30N
IUl PaIDAIRID SAD)aY 2102 A}1uDjo4 jua1und aur
T = |
i
. . . IV A0ZZ IeE I s
. _IWI - IMI- AO > AO
|I_| ATC- I\ > AYC-
T AO A7C-
AT -0 O——>AR- i . 1oHNNT —i¢ XL-
A0 @— hrx 5 N > >.~N.AIIV~
¥000Z i
5 v . afes'SHDW . . g = AO
\F = m v000Z 314 Uy W WO2UAUL
< 8] v dooj "xpp AT "
1 «meco»f AO
; Aoy augy AO
‘Bas "bs . . . 7 >
[pD "bg A|A\F3 O 57 O AT 1sD}/A3y
D
: : 004t B Ao | JINM/Z73ANN _ 889 31 3 189 82
<o . |
ATZ- ml ’ N
v
. 3 > AO
N\ > A -
X1-
oy ¥ i & —
no= Caa adk: . - M
1 1 *WODIUT
A
3— umo*wcokf AO
Koy mco_.w
O . 4\||v AO
A A Y ¥SD4/ Ay
13avMILINKW
009 402 378vJ d3402 1L1NW Xs89nr 138VMILINW/ 3718VI A340D 111NN 18983




LLI'TE WjuRlg

o g 300 L7594V ~ 1759 4V2 _ |[owicrg
2 Z| LANAIINIVEVC | ¥IONIYALS FONVISIALYON 90 -N¥3rd L
37 YIANOILMNNASONIANFISNAFT 191SHIA0 -
= 13TIVYVA NI diND3 T08INOD Y201 '1X3 ANV ILOWIY [
g SNOILONN4-2a LNO-AV1 HE/ 0 iz
ubey nsuoy
vV Y ML ‘uI02U93UL s VWSS Ul
] 1SD “up o
vv'v 1 \Aw“ ﬁcccw + VWG U “Jad
9)}A] | "uDy -diouud swwps ap J3bloy £Y594YD - 1759 4YD dUIDWaYS
ua}sl| | 'uoy) 0 -Aks Bo £9594vD waysAs |adwasya wos ‘4asiA Jaybisiang
L 000z dyfe)s ‘sadiourid
xgsnr 88931 J3UoIp;uUN 19p3]S}9}14D) Oy weuisalui awps ay} Buimoljo) D £49G94VD - |7G94VD SWaiSAS pup
i1 J9D)34 9paLIAIY Suol}ouny D7 woppz doo) €769 4v) Wa3sAs ‘9|dwDxd UD SD ‘S1aA0D jn0-AD] 3Yy] 3joN
1Ul Pa}DAIOD SAD)aY 9102 A}1uDj0g SVENR[p R
I
! ! ! . IV A0ZZ 58 5d ! !
) rwn - .ﬂt AO & A0
||_.n_. A7~ Py > A7Z-
AO N7C-
AZ- @ O C AZ- ! - e—1<] -
\F> AT b 5 0¢e ﬁ i o
q7
AO = 5 5 NO - M >.~N|‘|V*
_ w0007 i
. . w:s_w.mv_cz . QI' AO
< \_f — 000 314 O W *WOo2UUL
< 2% dooj "xop AT .
4 «mEmco._.rI‘ AO
Bay - Aoy auol AO
bas ‘bg . . " G||V
[pD *bg J(J O—q Aw N7 1SD} /A3y
s o JINM/3NA - 889 31 . 189 82
L. I : . . . | . . . —
. >0“Hﬁ J\—v —e> AO
A7 7 *\J’ > AT -
>.~N..‘|IAN
o D ] XL-
>OA Y T L >
~aa aa- 068 . g = 0
X *WodJUT
e . y—I
v 3— s0jaU0 —e——— N0
. Kay mco._.W .\||' AO
AT - —O- > S~ ,
SDYASHY A A . 7 A A M Y 1D}/ Ky
[E] 138NN
009 402 318V A3402 [L1NKW X89Nr 138VMILINW/ 318V A3¥0D 111NN 18982




il LhS9 H4VD
g 9159 Iv) ONIMALSTINVLSIOLAOY | . . |[oWioIS
N SHS9 AVD YWINSNYIAIN ik s
> td
‘e Hh S Yo T0MINOD TvI07 GIONILXT | 4y
[ Zheo Jy9  STINTT AINNGFAL 000V [aT-arer ||\
2 /459 3V 88 /44

“JUTASSUSANOIS oy POA

(2H 0901) 2H 000T PeA ‘JIS JOJ dU0} JOAY ‘ugpf— :8U0%% [9qqoq

*SUTASSUSANSS %0L POA (ZH 090T) ZH 000T P94 WEPE+ ToU0LSUBANGG

TTIOT3BIASD AJUBUD&L |

J0J ‘UgpPg= :8uol arqnoq

%9€ 3B (2 9Y0L) ZH 0001 3%& ‘euol yome

*10°3TTABD

‘UNIKTY JI939W) [OAISI I8 POW 4TRU IO ISNBOATU STTY

‘0 000¢ URTUIT T pueispouwsylers *xBy

‘ZH 000L TT% PIOUIOF T ZH 000f

pes JuruFuBIAJIOIPOU gP £ IBT[@ g ‘€ [T1 Buedsusayed] jox BiJ soddeass uBy 91

=18 °*persduTuSuUBIAIOIPOU 30 303FLqpPUT LQOVI T J8P I8 UaTuUry Je Jutuluesaogpouw T
cHduTAS

—~8UDANRII %0l POA WEP (- SFT}BI0A0 OWYT BUW NBOATUSIUBRSPUT SUSTUTT rusdutudu@psTut T
Je e¥ljuayIEN I8 (09400 F0 |Q9g)H JOJ JIONBOATU dUATIUR O] *YuTuNI@ISIO) gP Q2 TTH
Sutuoup gp 02 BIJ sagejsn( uey LQOVT °€P 21 T13 0 BIJ sedejisnl Uey UsIOlBNUSLIY
‘XQ9AL T UBJIO0}BNUSLIE FO QQONI T V }eNIBu @9y sageisnl gp o pue aIputwm Ie uaduTu
-du@POTUTT JI0AY OPTRITTY I °gP ol Bd Jutudwu@pstury ue J0J 10ATHUR I8 JISNBAATU STV
‘ZH Q00Cl Yo SuTAssuaay

—94J %0L POA }TRU 1& JONBIATUSHURIDPN yy HO PUT ~y SUATIUE 1OUWBIZBTPNEBOATU Bd oq

209V Y

69°€°0/'P 99931 1 JoUs2l} 19977

Aousnbely 4oL 1T (2E 090T) ZH Q0CT 1% Wgpf+ :duoq gousnbag :g ©.0%
CBHL<TE MALA B YITM DPOINSTAU 6J® STOAST TTV
cyutassuaasiedy ,Wm_m S0 ugpga- .H..nu. _NT Ocoﬁb 25 Q00T "8 000¢ 8u utT soueistsax dooty ‘Xey
pea ‘HTS J0J ©UO0} I8AY ‘}ONEBIALU I8LSU[ L0 BISUSIBUO L, [8G00( "ZH 000L O toadsel  {3im ZH 0pO¢ 3® esuods
=3I P 6+ IO ‘Gt ‘{+ B O} JBOUT] & WOIJ POISNLPE 8G UBO (gyy; oY} esuodsed euty
CUULASSUBANSLS %L ~O WEE, [— oyl eztiente 0} I9pPI0 U] ‘uUCI:BIASP Kduenbaaj 90L ©3 YuTpuodsasIod WGP (- posoxe
TT1 (243 090T) 2H 0000 Pos 10NBAATU I83snp :J0}BI0USSOUCISUIANOS TOU ISnW TeA®l 4ndUT BUTT 8YJ ‘UOTIBNUSLILE OUTT 94} JO IUSPUAAEDUT od® 00940 PUB
LUYEC JOPUM POIBOTPUT STOAS[ i) "UOTIBOLITTAWER gP ¢ O UOTIVNUSLIIT gP QF WOIJ
"UOT3BTADD ADUBNLALJ %yt PUT UgPy 2= 0% (ZH 0¥CT POIENUDPE 8 UBO LQYV] UL 'gP 2 0% n WOIJ PRISN(PE 80 URD JOLBNUSILE oY 8 ST
2H Q00L 3& ‘vuCi YOBA JOj [OAB[ 9L} 4+8ULLy :J403EIOUSS BUOT 8TANOE Ut Z01wnuelle ®YL PUB QGQEY UT 7 PONIBU OOV YL LSULPE UCTLENUSILE BUTIT £ n|
UBYl SSOT JO 98O UJ ‘gP Gl JO UOTHBUUSILIE OUT[ ® IO DOIEOTPUT I8 STOAS] [V
‘UOT4RTAGD AVUBNUBILJ 9(), PUE WEP, [~ ‘ZH 00C) %E UCTIETAD A0Usndeal ¢pi O
(25 090T) 2H 000T #® T8a®] 9yi isnlpy :I0iwdouss 8uo] 8oUaNbsg : | 8:0y PuUodsoqIo0 WeISBIP [8A8] 94l UO POIBOTPUT S§TOAdT <ndino 2U3 pue indut y au,
_ _ | me&\mm\&% 1990
>
_ _ oY o J_w’
: ! A _ wegpL] wenLi-
ML : 709V
_ I wgper % wgpg
gp9 _
_ ! IFEYMILINA |
i TGV a3H00 hudx_ T
e — — I —
XL |fo——— QI.Dr LTy
EEE_ wgpLl wepL l_l _ X999 /95 1899
A
! ~
| wgpgr- wepes !Iv m— G
_ ‘udtuap
. g0t Xon
: | h
_ _.\,Gmssx
—
z | (L0 wepgss
I |
X&  |wgpsy wgpgs ;
i _ls@. M. 9999L 579987 _ |
. ¥ IION
_ . . X8991/95  1899H
| i | K2
_ ! 2Y o o
! _ L A 4 Enmt.m wapLi-
H 209
_ ' 1 wapgd wgoe, iy
| — l—l wgpg + ¥ ~
| | TIGYHILINN | 5
009402 _ TIGVAILTINN/ TTGVI  @3H0D ILT0A | X89Nnr i F78VD aIH0I ILINK _\«Q.QQ.N\Qm VZEN]




LR DRV

Qefzs - 1/0002) LL1'SY ynwerg

£V
10/9970iLQ

300y LS6594VJ-19594VI

sasy duwey

“HN NO3IL

009402 NOILVLS 1SVd ¥04 ¥A1SAN 13717VHvd

LOISYIAOSONINIINOW L9 -2 b

AH  wes

009403 NOILVLIS @3XId 404 INIWLIND3I T3T1TVHVd

1N0 - AV1 a3

HeZ[ 113

AARY AN 438 'Y

X89nr 6o gGlL°Ly | 49)pulWIR) 3puable} 1agD) paw puiqLo
AANEHWATINI'Z''Y

: X89NI PUD 8G1'Ly Ul SJDUIWII3 Buimo)of 3y} 31qDd AQ 323uuc)
(AnDSsU) o B0 {AlHSOd) YV SUJSIDUIWIS) ji USHI0IH PUITOS

‘(aanpbau) 4 pup {aAnyisod) Yy |oulwiid} 0} 1j@g 9y} }22Uu0)

‘88931 | 2F 19%JDW JUISDUILIAY |1} U] puiGlo

88931 Ul 3F PaXIDW SIDUIULIAY 01 1199 8} }22UUOD

(81 q'vinom) xsenr !

g bo v susspulwiay 11} 88931 | q) Bo by aula)pUIWII} puiqio4

(g 01q1'V 03 D)) X89Nr ut
g PuUD Y S)bulwid} 0} 8893 Ul ] PUD D) S|DUIWIS} }I3UUO)

*G 90N

=
103°

w00
zogowo¥o

7 0N

20>080

€ 90N

ZOo-0 x030

x0a0
0z0n0

!

(8}
1
)
Lo}

@OIL0 ~0E0:ONO S02020
&)
T

© Z 21N

o~
oo

1 210N

JEVJEIET}
19u ydayaj

o
s

sd[>—]
sr[<]

IV A0ZZ
| 1
' 9d 9of ' '

_mwmu‘.H E

009402

\ ' 0
auuajuy
DUUUY

009403 /183dD v JINFIZ3NIT

JIVAOZL

_.IM__Z aﬂ

[<]rr h\|J

L89

19331 -189Nr

18931/.89-189NT

7 30N )

JVAOZL

VI—n_

T RVELTREN
| |

Y[« ]ir

18931

Z 3ION _

18949

8893 L 11} PJoluo)al



T " 155947
T2 9999 47 1S ALSNST opsiduioy
(33| gmema N R
S €560 719 ANTHIINGT TOHINOI FLOWT LH_ ypos
> 25594V2 STINTT AININOIHS 01any o8Bt
\WWQh\v\.U ‘uB3}/ 438U0Y

*BUTASSUB AN 0,CE PAA

(ZH090T) ZH 0001 pas ‘81S 10] dUO0} I9AY ‘WP g~ 105E}POU 5U0T4T0qq0Q
*3uias

-BUBANOI] 40 L PIA (211 0901) 211 0001 P @A WPE + J95€Ip0Ul 6UCFAUBAIN DG

‘uotjTRARp Aduanbaay ocg 1e

«

ANH\MO@OHV Z11 00071 3® ..wCOw yoes 40j ‘paa wgp ¢- ..H®>wmwupu.~ Quo1} wnmn..DOP

*LI01}e1ADD

Kousnbauy 0,0, 1B (211 0901) ZH 0001 ¥ WP g+ ‘IIATPOAI sUio} GouUenNDEg

*Jurassuesieay o Gf Jo ugp €2- TI (ZH 090L) 3H 00Qh
poa ‘918 IoJ ouo} Jeay ‘jeneeatu I0g8Np :J03BISUSIOU0S3TOQqOT

s3utassueasdedy <o) Jo wgp Li=
T3 (21 090L) 3 000L POA 38NBOATU Io3EnNp :I0}BISUSIOUCTBUSAINDS

.:owpmﬁbov Lousnbaay 9GE PU®B wgpEz= 0% (ZH Q90T )
‘ou0} yo®e J0J [8AST oY} 1EN[PY :I0jedousl SUOY aTqnoq

ZH 000T 3%

: ‘uoyjetaep Lousubexy ¢in, pue wgpli— 0%
pnromOHvaOOOﬁpmHm>mHenppmﬁﬁv<"nopwhmcnm\msovmo:o:dom

:2 o430y

fT 930N

-OTUTT] I0AY oPT®ITTY I °gP Ob §d SuruduwpeTufl ue JoJ 30ATSUB IO IGNBOATU T[TV

%0L Poa 3TgW xe Teneeatusfusdpn yy Jo pur -y suatdue jeummerIeipneestu gd e(

*ZH 000L ©% 39edsex U3}TM ZH QOOf 3B osuodsex gp L+ 10 ‘g+ ‘€+ ® 0} IBOUTT ®
woxjy pejsnlpe eq uwo |Q9yT oy} ‘esguodsea ouT] oYz ozjrenbe 0} IOPIO UT °UOTIBTASD
Kouenbeay %0L 0% SutpuodseaJod wgp - POOOXS 30U }SNM TOAST M:Q:ﬂ QUTT 9] °UoT}
-BNU%4E OUTT oY} Jo juepuadepur ad® (0Q94B0O PUB LQ9g) IOPUN POIBOTPUT STOAST O

oy,

I03®NUSL}® OYUI PUB QQ9HL 9UF UT ¥ PeNIBW | QYT

usy} B80T JO 98®O UT ‘gP O} JO UOT}BNUS}}® SUT[ B JOJ PO}BOTPUT I8 STSAST T[TV

puodserroo weldewTp [eA®] oY} UO PelBOTPUT sTeasT jndino yy oy} pus 3ndut YI oyg

-~Bumiazozpow gp 6 IoTTe ‘9 ‘¢ 1Ty Buedsuesyexy jox viy sodderys uey 9330Qq °peredutu
—FueisrIoypou 3o 3833LqPUT |QYYT T IOP I USTUTT JB SujuSumIsTopowm TT] *SUTASSUBAY
-8IJ Ro> pes ugp §— o3F748I0A0 OPT BuW nweATUsIUBIPUT SUETUTT °*uUeBuTUdUSPETUTT JB
eFtFumyren I8 0094dD Jo L g9gy IO0F JenweATU SUATIUB oq ‘gp 2l IF} O BIF segeisnf
uey UeIojenNUel}}y ‘JuTuNI®IsIOF gp @2 T[F4 Jugudusp gp o2 BIF Sexesn( usy |LQ9yI

* XQoNL T UeIIo}eNUSLIB Jo QQ9EY T V ejamm LQ9yT Jejsul

‘uot3eoTyTTdUR gp 92 O3 UOT}BNUSI}B® P (2 WOIF Poysnlpe eq usd g9y oYy

.GE—,AHM H@POEPHO?.HQ.H 10 UQE a..ﬁ.ﬂﬁ I8 Hmﬁdwxrﬂﬁ U.h.hq
‘B 0002 OTUTT T PUBIEPOWOI(OTS °XBY
*ZH 000} TT% PTOUIOF T %H QOOf PoA Butu

: Xgonr Jo ggodl (4
'V 4exIsm |g9yT Ie3sul : 1990 Fo LgomL (®
smeyTew gp Q| Pus aIputuw Jo uedutuduep

*ZH 000l 90 JurAssuesx eIy

‘UHL<TY WALA ® U3TM poanssew oIs STOAST T[TV
‘B 0002 eUfT utr esuwjsTsex dool ‘Xey

‘gp 2| 0% O WoIJ PeIeN(pe ©q URO JI0}BNUSLLB

.wa:.h uy
ou3 3sulpe : xgone puv ggoms (4
au3 snlpe : |g9dd PU® LQ9my (®
1U8eM}OQ UOT}BNUSLLR 6ULT gP Ol

*V pedIEW |Q9VI

‘ZH 000 %® uoT4wTASD Louenbediy ¢g) o3

|

U

/890N

_ X899.L 131N

| ] a—
: [T
_ _ _ _ Auw_s%? k|
. ! . (72 _
7I99y7 _ _ i
- . .Y
XL _ _ wepLi - A7°
\ wapes- wape - B e~ SR._
_ _ buvdwap
v ‘ . GO0/ XOH
! 2 _&38\ _xu:_
_e%m- wgpey- ‘ EaR.lsME._
X wgpz - ? . wgpyz- > e Ih. wgpz - I j
. ! abi) _ ;
_ _QBS.QSQEQ. i _
. Vo} - 5
_ 74 3. ! L “A _ wapLi-y wgpLi-
_ _ _ |r i wepgy, Wgpgs — Nm_\—-
. wgpg + ~
' _ g J_ dmth.S:J.\E
009492 18947 _N\Z\Q\MZQ : 18931 : Xe9nc _ J19V7 a3¥07 11LINH _ X891 18987




LLV'TE W0yuRlg

S 300 45594V - /SS9y iy | IS
S z| LHHAIFTIVYVS | STINISALS FINVLSIALSOM 90-NHT U507 67
oS SINOILMNNASINIGNIISNAF L "191SHTN0 BE ot
M TITIVIVS NI WdINOF TOYLNOD TVIOT 1XT ANV FLOWTY 69 -0/ -9/
= SNOILINNH-2a LNO - AVT GBI
wt._w Mty ‘w943 jur - Hw §'¢ un
gy 'y ] vy 'y z oy ) oy . YW 5 U
3/2hy 4 Jouoy vaddr
vays) 4 "uoy) 0 - und qwwos ap J36)8y 16694y 159 4V FusIWags
57 T 0007 377870 -As 60 ¢oc9 yvy wayshs jadwasya wos 43sin 316151300
18949 18991 Xe9nc 88931 Javorayuny D3)5721190)0, weys U "$9/d19
i d30)34 IPISANIINY SU0IgIUny o7 “U0002 QQ.E ~urd awos 3y %t.\\so\\ox IS0 LGGI SV - 15694V Swayshs
Ul P3joAI0 h\w&u& 202 \@.tu\ol QUIIINI Ul PUD £659 17 wayshs '9dwoxa uo so 'suanod 270 -Ao] Yl 390N
T
p ! T ~iasss ] _ T "5 _

uw%.mw|+le _

SR |
7TV
no - anz-

O -
_ A0 A AiT=—x a4z

_
“ _%\Ehtmlﬂlllw..“ A0 X\T A0

v 000

M

NGZ - = o
_> D
J JouDM

Juuoy = —
no = h !
Jnn ooLi _ '
]
Ao —Q- ¢ _
| . |
1
N2 1503/Fa3\ A & !
Z —|
H FINIT s
009 592 _ 18940 Mz\ﬂ_

lt)s xop |
v 0002
doo) “xop

Y

NGz~

. g = N0
1»_.|_|0|N\!.Ecu.\3c.~
n
ﬁ%&nlol AO
hoyoug I &= N0
NhZ- A 2507
Tha

/68931 _ xXeenc

JuoM

[}
THGVAHILINW [378vT 03509 5::_ 78960




‘8N 'ND3L

£V
60041 a

Aaox QIUEYQ.MU\\—N\MIW ays1'dwox | |7
109dH L9ISHYTAOSINIYTLN OH L9-01-%
7INVS FIINGTS L
LN0 —AVT 99 0.
08,47
ubayaysuoy

wayndsbuiualiag i j2qoxmnH
'9/0SU0D JOyU0) JOHJUOI ayp 0] 3/QVI PIIOI 13N

‘GUYS)asu0f3}a) 33 JO
7943/j03SU/ JISDPIJWDS 0F paLu (343P3] 4 J3Jja Z) @1UIju0ya)a/
fiuodwos guoydajay o hg pajorsur

'saxoq woigounlomyyym (3103 4 J0Z) Saul NQE\Qw\w.N

¢ 0N

1 310N

X X94vy) wapshs apaphuag 3ap o

L7bisuanosbursaiuop " 2 saputy 43)dwasya 07 ap wo s3aburushido 249617134
(XX94VD) Wwaishs pausasuos ayy os

N0 -Ao7" aas 'sajdwoxa omy ayz jnogo suorowsosu 434guny 40y

(7 I EN WY

¥ NOZT —e——— — o Nezz i
i ———————— _ 2d [<F— i
5 aw[— _ W 70 =] .
1)
1990h| = > —<]4 199 —> ] < |
ec fid — gy hd
sosan| ~{N] [V !
£d "
00940 jH_HHHH.. 7] 009 199 e
. } 3JON 2 0N
EIZ3191% M JuuIuy I\l
ouuaguy ouuauy _
M { ]
i TTGVAILINA
009797 ] X997 ] 189dH o JINTT/ 3NIT 709400 /199 F7GV7 0350711704 |




1

tv
N Ny 1)

“€eoon q

199dH

INIFALSNEGTIH 90 LS/ALY0M &0+ TINVL TIINYTS

VIIHSNYININ

ANIHNIINOT  TOYINOD FLOWITH
ANy Tv207 AFANILXT 04  TINVL FIINSTS

STINTFT AININOF YL 01NV

fousers

IS WWon

L9-Ch-y

U

1H
29 9.6/
L el

TOINT T JI9}9UII[OAIBI 12 PO JBW I8 JIINEIATU STV

“TY pow (£09.LIN) USUOJOINIWI BJIJ }ONEIATU I3}Sn[

((XX94VD) walshs apajihuaq

19p 10§ jowwredderpnesaaru gd 1oa18ue 18 xg94D 50 X89H D J10J SUISNEBBAIN
‘jowrwieadeIpneaAru Bd 19AT3UR PUS JIPUTW (P 9T oJd&A

(S09LIN) 1one2ATUUOFRTO] TTA Y UOTIISOd T /3 }9NIRU USIDIITHSWOIPANS PO
*ZH 000T 80 SUTASSUSANDJ] %0,

paa jfew 15 JoneaAtusduedpn X 80 -pur X, austfue jowweddeIipneATu ed o

TOINT  TH INALA B UMM POINSBOW 9JB STIAS] [TV

“TY yim 19497 auoydoadtur ayy isnlpy

(XX9AV D) WalsAs paurasuod ay}

J0J UIBJISRIP [9AS] 9Y] UO PAJedIPUT dJ€ X89JD PUB X9 J10] STIAST oY,
"wedFeIp [9A9] Y} UO PIBIIPUT UBY} SSIAT P 9T a4 ¢O9.LIN Jo yaed
auoydara} ay} Jopun sSToAdT oy} A uorjrsod ur /4 pasddewr Yyd1Ims ayl yirm
*ZH 000T 1€ uorierAap Aduanbaaj 9,0, 01 puodsadJgod

weadeIp 1949 Y} U0 pajedrpur staasl indino Xy oyl pue indur X oYL

. — e ¢ ]

XL

wepoLl -

X

weapLl -
XL 38391

_ XY 7594

°

O—
wepg+

009548920

o
wgpe

gpoz

1

L

€091H

g9

— -

AGGOr. WEPE+

—

v 402

N?Su

ez Al

in

wepLI-

g -

EAY

€09 LH —O

A wgoLy -V wgpLi - [

A_ Q X89d2

WLl - . /9/)d

4o

wgpe+ | wgpg+ X998

X89d47 &3I717/40 X899




e SINILSAS NOLLYOINMIWIOD Olavy €09 1W
L 189dW LIy —>W
oiii - -
‘ON "DMUEA £V |_mZ<n_mn_§ I 9 !
99y ANV 301A¥3S s R | .r
a1va 181 udav | Nmvua/neisaa | aau 7L 91N HLW WO ELWNG SIW
62d lEdy
20>—= 232 20s 1 > ZEdd 0Eay
Lavis " £189dY A gqy 00 <——e=m 0O
HH>——= HH
2 9] LuvLS
T ELCE L OL 6 8 4 HH ¢—amHH
o 0O o 0 0 00 O
WV LHVLS XH0 IdWVILYYLS
I dWYT LdvIS  WH O—— WH 6z € £189dy Iy W e Wi dWY1 LYVLS
9= ‘b Vl?
IYNOIS ‘oS  S>—» S 8z €dy 4
Ne Se—am S IYN9IS '©S
'934°OS /°TAY'BS N >—= 0 HA
XL A0 1> m..mf n '934'0S/7TAY DS
XL AZ- d4>— ¥ n
Te—am 7 XL AO
a4 ®
QoW XL Ye—am Y XL Avz-
Dg>—
dJe—am 4 q )
Xy A0 3> 3 X0 oo QoW XL
XM AYZ-  d>—— d X4~
LYINNILNOY hre- N e Y Xy AO
9z - A O-
AISONNILNOD AYZ A>——> A D . | & Az
41 Qay>r— LHINNIINOY  AYZ-
Xy Ae—am A /AISONNIINGD A%Z-
4V DY D>—

INITYW “¥MSIa
INIMNSYIW "HISId

14IMS3ddNd9
/ 14IHSdNoY 9

S3M /4 / NOWWOD
8 e

L =
9 -
S

AT -
L+ € =
oL+ ¢ -

6+L TVYNVM / T3NNVHO

LSVL 1 A3y

mAIlllmn

=

47
X4 gy

z N o
N | NN
Z>—
aa>
o O— oL &y al
- L ' ozd =
z
ndd € 7y
r >— €T 6 z
S
q>=— ._.lv Zl-6 8- "
a 9 Y X40 +——0—0—>
Z-6 8l ldd € N
4
On_u > A CETR

Ldy

ONITYW "UMSIa
/ ONIYNSY3W "¥ISIa
14IM¥S3ddNy9

NN ¢——am NN

Z ¢+——am 7

I L4IHSdNoY 9

00 +—=m (Q S37734H/ NOWWOO
17 ¢—am 77 8 e
44 ¢+—em 44 L —
8 «—em gg 9 ==
X ¢—am X S —
l ¢—am | ity =
N ¢—am N LL+E =
[ <4¢—em T oL+ —

g <—am 6 +L T3NNVHO

A 1SVL /A3x
oldy Ul




Z/760 0LLQ
‘CN 'OMHQ eY
‘89 81

aiLva

189 diN  T3INVAIDIAYIS
H3INOILMNNISONIONYASNAYL “L9ISHIAO

189 dW  T13NVd 301AY3S LL°L8L
SNOILONNS-020 1NO-AV1

SW3L. JOILVDINNWWOD Olavy

ouivi§

®

08 /7 IMN3| W1/ OHM

1817 'dWOO ‘HddV | NMVHA/NDIS3A | "A3Y

SjaAa) 3y} Buibupbys jnoy3m ‘XY 3y} Buiiopuop

‘BUJBNDAAIU BUPUD }D udPN ‘XY Rd IBYpaN U6 ﬂ 40 05

S22

—

‘ulaf} / djoway :uol}ISod E

'X89€D O} L83 dIN wouy uonisod yosads

X898 14 189dW pJ) Bunjiseiog

i
m B
Bl 15
s

100} / 1D207  : Uoljisad

ZlL - 6 S|duupyd ayj 4o auo ul pauado sI wasAs yojanbs ay|

ZL - 6 aulajpupy 4b ua pd Bulugyoenbs -6 ﬂ 400 S

4

1D>0] / D207 UONISOd ﬂ

}3)SD} Jd J3|DUDX § 3P 4D u3j
‘pakay sI s|auubyd g 3y} jo auQ
ID>0] / |D207  : uol}ISOd -

‘Buillls 2UUBP | BUIBYINSWO SIPD|IBYD IJNAIAS JB}3

m
"ulaly s Fjoway : uolisod ﬂﬂ

25 &
0

90 J83LY

=
B
2308

©
o

m 2o
™

L

00-€8054Y
JaYEWO3PARS
Uolims apIIS

:
~

wa)sAs apayjAuag Jop 10j JBUOI}UNy
-sbuipusdsua( *}61s13AQ as JabuiusAido a1ab1)40pA o4

‘WR)SAS PaUIIDU0D 3} JOy
suorouny -0Q ‘IN0- AD7 33S UO(DWIOJUI JAY}IN JO4

€09 1W 0d udsayfswo jups & 19X JDW  UIBJINSWO
%A1} " X89ED 11 3ID} JD PaA J3)|3 "X | 2JNPOW 0 Jo4
€09 LW duoydajajoudiw

: 00-£70SLY
uoyisod SIY} Ul SAYDLIMS BY} BAD3| BDIAIIS IB)4Y e s o . MMW m,m uﬂ_%xﬂw %_wonﬁ mb . “%%_mw &tw_*;w ﬁwwe,m_ oy
e ¥ Yopms ap!|S

AN =

AT -

v 4 Z
AT - Alllm - .
] 7 .m_ |
3 g aa aa
A0 S3)|D} / UOWWO) | 1 1
i | "
“Baus -bs T!l n _Ea bs
fpp 'bS n " ? g uado 'bg
< : Twa s
5 . . “[po bs
i 58— - |
qs-1 _ AO
A+ —i— — o — P 2T T L12+y ¢
Bt ) s SIS P o] |ofPW
O+Z —n— —n— R -
6+ L ouDy /)3uuDy) il ; DD 6
_ 126)@A|DUDY
400 . ! 10}09135 18UUDY)
AN «+—D N0
m\ S8} : @ 10|
AT~ K3
}sol A o
@ ol " !
009 400 L89dIW : X8990 0L 31gvd Q3400 1L1NW ¥0 X89dD _ X89482




LLVTE 1oqumg

2 3300 s -u
D * 1INV FIINEIS smwoy
-~ Z L9-0/ -1
S 209qpy  LIISHINOSONISLINGH :
3 TINVS FIINSTS LH o0
N N0 -AV7 Lol s
9L N

30D PIW )Ty
‘9dD) Yjim pasiby 7 0N
118947 paw
0UI078 40 SIIING) UFIOFYIUUOY 7 DI (34IPI) 97 ) )3IQOM1IINK
L1949 ypm s3yiaboy ousagg hg
P3SN0 'SI0)I3UL0T 7 ()IM (S3I0DQZ) 3/qDI PII0I 120Kk 320N

v nozz

+ ION

V¥ A0ZZ

289dH

he

—<

—

e
2189|092 EH’

Juuuy
ouvuaruy

=]

S1e| 8

I

009402

uuaiuy
ouu3Ijuy




ioyueig

“HN 'NO3L

eo/ona

Elelo}] Em
l\m\< V\QMQ\\‘ QMW osy'dwoy
VIWIMSNYININ L5-0 -8/
crsar TINVS  FIINNTS LH  pod
STINTT AININGH 0/ 89- 9-L2
oo 9Bkl INSTE

‘NBAIATU SUAISUE 18D Japun
€P 0% €091 () 10y jonesAtu g8 ‘Y SUI[[1IS T /Y I93FI{SWO PO

‘weaderp [949] 9Y} UO PIJEOTPUT UBY} I3MOT P 0F
ST £09L (IA) 49pun [oA°] oy} ¥ uomnrsod ur 7T/Y YoMS oy} yIrm

1910N

TUNT T J919UIIOAJSI 19 POW J[BW I3 JINEIATU STV

*ZH 0001 80 3utAssuaaqad}

%0L Paa jTewW a9 daneaatusduedpn Xy So pur xJ, suardue jowweaserpneaatu ed a(

‘UNT  TY WALA ® UNM PIINSBAIW 948 STOAS[ [TV
“ZH 00071 }e uorjeraep Aouanbauaj 9,0, 03

puodsaarod weadelp 9437 3y} uo pajedrpur sTaAsT ndno Xy oyy pue indut X1, ayL

1
O—}—0—

418940

wgpLi- | wapLi-
|

gpoz

i
o

wgpeg+ | wapbg+
|

Y R S |

gpoz N 20N

N
- — . — S—

X N wgor W T X4
[ . |, s
H v
_ =y, f——=—2, o >
: L ==¢ o= Iu : wgpL) -
AWOEE I
_ IxXy .Olmw nwl' IXS £09L(H) €09 (L) H I
Xy wgpe+ wgpe+ XL
_ . wgpLi-* wepLi-
! n4he-)I1 N92-) I 74 _
_ A « .N > * -]
y 9002 e
‘ | , '
: —— OO ~0—}—0—
5 . wgpe+ V' wgpe+ \GPLI - WGDLL - .
9949 _ . | gp0z 2899dH _ 009499

[ < TR p—




LLVTE Wjuelg

5 COTIH
m m ek eisidwioy s .m&- i JA
> Q 3 2907 -6/ L Lo
| |
“13 2999M  TINVY IIINYTS LH_ wpoo vV oy Voy
= €9-9-42 hiH YOLA Y 1k Y2in Yein Y G1n
' R R 51959 o1 T LIdY
D> 599 N>—"—>»
Ao J L] 74096
24098 7 b 7
HH>——— Sy ﬂ ﬂ ﬂ HH >——————————> HH
Fa <4 '
20wo)pa0)8 WK W 9dwo) )10
> —
dwo) juo3g - hi 7 dwo) 14038
° zde
[} 9/ L8l 41990
[¢) o O O »
joubis bg s> 5 sS>—— 55 /oubis b
s
81 9 9
7 € 70 7 I = - 62465 /b0 b
b3sbs/ Ipo bs n n ” n n 905 / Ipo bg
XL AO > 5 LS ] I 54 XL 7O
” — s —o0—> g 5y XL AHZ-
XL AWZ- w u m“ﬁ ekea=o \OH
- P A>— 5 49 )
pow x47 2 4 Eigy /gy o Y
o a>xd ——>a n ﬂ 9T ¢ 8 >— 9
XY A0 > i ‘ e — — X4 A0
XS A4Z- n_vlva w T X Ahz-
A3NuUoYy Anz - _ ] JLINUIIUOY NKT ~
hysnonunuod prz_ A A o 2 =4 = 99, 9 A & fisnonunuos pnz-
g3>— 53 T I JH 3> 53 ¢
g i z ! :& = MH\
14 oy ¥ P y g W = Y;_ Ly o
buow uysig L 2 O : bunow uysig
burnsosw ussig NN NN € kG4 7 NN NN burnsoaw u2sig
241y addnig - z I T 7 7 Ji1ysaddnig
— —_—
2414sdnou9 Tussig > z Tuosig J41ysadnoun
sajjay/uowwoy W@>——— > qq 0 wa>——>aq 31304 / wowuwo
8 - - TM>——s7 " _H M>— 597 g = =
L = - > 5 84 10 > 5 7 — =
9 - — 88>——— >aqg nm »ma , @>———>gg 9 - -
s - — X>————— > x Loy Q& P t \«Q 9& X>—————— 5 x g = -
2/ +4h — — = —
- S P — z/
1 n p A Q Hdd 1 i th
n4e - = N> S N N>————— SN 4p - —
otz — = L>———> ¢ 4 € N¢ C>————— > 047 - -
b+l )ouDY [ jauuoy9 a 7 zfL © § 5 Q>——————>a b+/ Jovdy[)auvoyy
/
B 3= _
o [
t& / Ray ri (s A 7503 /Favy
'9./90 memo 218942 25 I 009




Storno

Storno

CB681 Control Desk

Application

The CB681 control desk is intended for simplex
operation of a Type CQI'600 radio station,

The CB681 control desk is employed both for ex-
tended local control with desk-to-station distances
of not more than 100 metres, and for remote con-
trol over distances up to 10 kilometres from the
radio station, requiring the use of terminal equip-
ment, The CB681 control desk may likewise be
used for selective calls to mobile stations both in
double-tone and in tone-sequence systems (see

special manual on sclective tone systems).

Operating Instructions

See the special description which is placed first in

this manual,

Mechanical Details

The desk can be opened by loosening four bottom
screws, when the cover may be taken off and put
near the desk - the cover remains connected to the
other units through a cable,

For extended local control the countrol desk is con-
nected to a wall connector; for remote control it is
connected to a terminal box via a 2-metre cable
containing 26 conductors. Inside the desk, the
cable connects to a tag strip with terminal desig-
nations corresponding with those of the connector,

The control desk contains these units:

MC681 microphone amplifier
RB681 resistor panel
AA602 audio output amplifier

The following units for the transmission and re-
ception of selective calls may be installed in the

desk:

TG68x or SG68x tone generator with 2 x 10 push-
buttons.
TR68x or SR68x tone receiver,

AC681 alarm circuit.

Circuit Description

Switching the Transmitter on (without Tone re-

.eiver)

Current path: 0V RX - strap - transmit button -

output terminal V,

36,131-E1

Switching the Transmitter on (with a Tone re-

ceiver),

The transmitter can be switched on only after
activation of the tone receiver (which see),
Current path: 0V RX - TR68x or SR68x - emit-
ter-collector - transmit button - output terminal
V.

When the transmitter is switched on, the AA602
audio output amplifier is muted via the circuit

1-6 in RB681, Muting is effected by short-circuit-
ing points 6 and 7 together,

Loudspeaker In

To cut in the loudspeaker manually, 0V RX is
connected to tone-receiver terminal 4, This will
activate the tone receiver and remove the short
circuit between point 1 in the circuit diagram of the
AAGO02 audio output amplifier and chassis, causing

the audio signal to be amplified,

Loudspeaker Out

To cut out the loudspeaker, 0V RX is connected

to tone-receiver terminai Z, This will switch the
tone receiver to the non-operated -condition; point
1 in AAGO2 will be short-circuited to chassis and

the audio signal will not be amplified,

Repeater

Connects -C to terminal JJ, thereby switching the

radio station to operate as a repeater,

Squelch
Connects 0V RX to terminal U, thereby inactivating

the squelch system,

Start

This function is employed only where the control
desk is used with a Type CQM600 mobile station,

Volume Control

A 600-ohm potentiometer which constitutes a load
for the audio signal, The high-impedance inputs
of the amplifier and tone receiver connect to this

potentiometer,

36,131-E1
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Channel Switch

Extended Liocal control: Switch contacts 1-8 apply
power directly to the transmitter and receiver
terminals via the common conductor DD, Contacts
9-12 receive current through the wire connections
to contacts 1-4 and also when a group switching
relay is operated.

Current path: 0V RX - switch O1, contacts 2-5 -
terminal Z,

Remote control:

Max, 2 channels, A relay in the TE6xx terminal
box is operated on channel 2,
Current path: Terminal DD - switch O1, contacts.

12-2 - terminal J - relay in TE6xx,

Transmit Indicator Lamp (red)

This lamp shonS if the transmitter is switched
on., It is connected to -TX, which is controlled
by a transmit relay in the power supply (ex-
tended local control) or by a relay in TE6xx

(remote control).

Call Lamp (green)

This lamp is connected to the tone receiver, It
shows light when the tone receiver in activated.’
Consequently, it always shows light when the
speaker is operative, Used only in conjunction

with TR68x or SR68x.

Start Lamp (yellow)

The start lamp is connected to -24V in the
power supply via terminal MM (extended local

control) or to -24V in TE68x (remote control),
DC Amplifier

The microphone amplifier incorporates a DC
amplifier which is connected to the output termi-
nals of the microphone amplifier, The DC am-
plifier is equipped with an indicator, If the indi-
cator pointer stays inside the red scale sector,
the microphone level is correct (-17 dBm). The
green and black scale sectors indicate levels of

6 dB above and 6 dB below this level, respectively,

Tone Receiver

The tone receiver is activated on reception of
the correct tone combination, Check: The
potential at point 1 in the circuit diagram of

the tone receiver should be approx, -2 volts,

36,131-E1
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AC681 Alarm Circuit

The alarm circuit is activated when its No, 1
terminal receives a potential of approx., -15 volts
from the tone receiver,

A bell connected to the AA terminal is activated by
short-circuiting a relay to OV RX,

Tone Generator

Relay V switches the tone generator into the
modulating circuit, When the tone generator is
activated, relay V remains operated as long as
a tone signal is being transmitted.

Data

Output Am plifier

Max, 2 watts for 70% audio signal at 1000 Hz,

Microphone Amplifier

110 mV (-17 dBm) for 70% modulation at 1000 Hz,

Operating Voltage

24 volts +5%.

Power Consumption

5 watts (incl. of tone equipment).

Temperature Range

-30°C to +60°C.

Installation
The control desk is intended for table-top operation,
Note that no objects may be placed on top of the

control desk,
The multi-wire cable is connected to the wall con-

nector or to the terminal box,

Starting Up
Check levels etc, against the audio level chart of
the system employed. No adjustments are re-

quired,

Desk Microphone

| The MC605 desk microphone may be connected to

the desk and used instead of the built-in micro-

phone., A transmit button is provided in the base
of the microphone stand, The four conductors of
the microphone cable should be connected to the

RB681 resistor panel,

36,131-E1
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CB 684 Control Desk

Application

The control box CB684 is designed for duplex
operation of a radio station type CQF600,

The box is used for extended local control where
the distance between the control point and radio
station does not exceed 100 metres and also with
remote control systems where the distance be-
tween the control point and the radio equipment
can be up to 10 kms. (6 miles).

Selective calling units can be added to the control
box if required. These units are described in a

separate handbook.

Operating Instructions
See the first pages of this handbook for details,

Construction

The bottom cover of the control box is removed
by unscrewing four screws, after which, the top
cover can be removed and laid by the side of the
unit, The top cover cannot be completely removed
as it is attached by a cable which connects the
loudspeaker.,

In extended local control systems, the control box
is connected to the radio station via a well mount-
ing connector, and in remote control systems, the
box is connected to a terminal unit, In either sys-
tem, the connection is made by 2 meter of 26 way
cable which is terminated with a multiplug at the
free end, and at a terminal board in the box. The
terminal board and the free plug are marked in

an identical manner for ease of identification.
The control box contains the following subunits:

Loudspeaker Amplifier AA602
Audio Amplifier (microphone) AA681
RB684
AC681

Relay Panel

Alarm Circuit
The following units are added if selective calling
is used:

Tone generator TG680 or SG680

Tone receiver TR680 or SR680

36,168-E1

Circuit Description

Each function is described below in terms of a

DC current analysis,

Current path for "Loudspeaker in"

OV RX - L3.7 - "LS IN" contact - 1.3.6 - Ter-
minal 4 (TR680), This permits the loudspeaker
amplifier AA602 to amplify signals received from
the line amplifier AA681 and energize the loud-

speaker,

Current path for ""Loudspeaker out"

OV RX - L4,7 - "LS OUT" contact - L4, 6 - ter-
minal 2 (TR680). This prevents the output from
AAB81 from reaching the loudspeaker amplifier
AA602,

Current path for repeater

0V RX - L6.6 - Repeater switch - 1.6.7 - Ter-
minal E, The appropriate switching is carried out

in the panel fitted to the base station.

Current path for Squelch

0V RX (Terminal K) - 1.1, 7 - Squelch contact -
L1.6 - RB14 - terminal U,
The squelch adjustment potentiometer is short

circuited thus opening the squelch system,

Channel Switching

Extended Local Control: Switch contacts 1-8 apply

power directly to the transmitter and receiver
terminals via the common conductor DD. Switch
contacts 9-12 are activated via the conductors to
contacts 1-4 and by energizing a group shift relay.

contact 5 - terminal Z,

Remote Control: Maximum 2 channels, Relay in

TE68x 1s activated for channel 2,

switch, contact 12 - contact 2 - ter-

minal J - relay in TE68x,

36.168-E1
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Tone Generator

Relay V switches the tone generator into the
modulating circuit., When the tone generator is
activated, relay V remains energized as long as

a tone signal is being transmitted.

6 dB pad - RB12 - AA681 (terminal 5) - AA681
(terminal 5) - AA681 (terminal 6 and 3) - RB3/
RB4 - transformer T3 - RB3/RB4 - TG10/TG7 -
contacts v (Relay V energized) - TG9/TG6 - ter-

minal A and B.

Tone Receiver

The tone receiver is activated on reception of the
correct tone combination. Check that the potential
at terminal 1 in the circuit diagram of the tone

receiver is approx. -2 volts.

Call L.amp (green)

This lamp is connected to terminal 1 of the tone
receiver. It is lit when the tone receiver is acti-
vated. Consequently, it is always alight when the
speaker is operative, The lamp is used only in
conjunction with TR68x and SR68x,

ON/OFF Lamp (yellow)

The on/off lamp is connected to -24V in the power

supply via terminal Y,

Transmit Indicator Lamp (red)

This lamp indicates that the transmitter is keyed.
It is connected to -TX (terminal R) and is control-
led by the transmit relay in the power supply
(extended local control) or by a relay in TE68x

(remote control).

Alarm circuit AC681

The alarm circuit is activated when terminal 1
receives a potential of approx, -15 volts from

the tone receiver or the ringing circuit.

Calls to Mobile Stations

The sequency of events that occur when a call

is made to a mobile station from the operator's

36.168-E1
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telephone is described below, both with and with-

out selective calling,

(-24 volts) - L2, 7 - tone button - L.2,6 - TG4 -
Relay V - TG3 - 0V TX,

0V RX - TG12 - contact v (relay V energized) -
TG13 - RB16 - terminal V,

RB11 - 6 dB pad - RB12 - AA681 (terminal 5) -
AA681 (terminal 6 and 3) - RB2/RB6 - trans-
former T3 - RB3/RB4 - TG10/TG7 - contacts v
(relay V energized) - TG9/TG6 - terminal A and
B,

Handset on the operator's telephone is lifted
off the hook and the T /R button is set to position
R (depressed).

0V RX - RBY9 - Relay LL - RB23 - L10.13 - R -
110,12 - terminal MM - operator's telephone

- terminal JJ - 110,15 - R - LL10, 16 - RB20 -
Relay L. - RB22 -
0V RX - RBY - contact 1 (Relay L energized) -
Strap (Note 3) - RB16 - terminal V (keying).

-C. Relay L operates,

set - terminals MM/JJ - 1.10,15/L.10,12 - R -
1.10,16/1.10,13 - RB20/RB23 - contact 1 (relay
L energized) - capacitor - RB30/RB32 - strap
4/5 - RB31/RB29 - terminals A and B.

Calls from Mobile Stations

The sequence of events that occurs when a call
is received from a mobile station is described
in the following, both with and without selective

calling,

AC681 terminal 1, 0V RX (terminal K) - AC681
terminal 4/5 - AC681 terminal 2 - terminal AA,

from line to terminals A and B - transformer
T2 - contact 1 (relay L not energized) - AA681
(terminal 1) - AA681 (terminal 4) - TR7 on tone
receiver, Tone receiver operates on receipt of

correct code,

36.168-E1
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signal from AA681, terminal 4 - volume control
potentiometer - AA602, terminal 3 - AA602,

terminal 2/4 - loudspeaker.

Call to Telephone Subscriber

T /R button in position T (released). The handset
on the telephone is lifted and the subscriber is
dialled through the exchange in the normal man-
ner,

The telephone is connected to the exchange as

follows:

Operator's telephone - Terminals MM/JJ -
1.10.12/1L.10,15 - contacts T - 1.10,11/1.10,14 -

terminals HH/CC - exchange.

Calls from Telephone Subscriber

If the T/R button is in position T (released), the
operator's telephone is connected to the exchange
as above, If the T/R button is in position R (de-
pressed), the operator's telephone is disconnect-
ed, but the bell is activated as shown in the fol-
lowing, indicating that the radio operator is
being called via the exchange.

1L10.9 - R - LL10,10 - RB7 - capacitor - T1 -

RB1 - terminal CC. The ringing voltage appearing

across T1 is rectified and fed to the AC681 which

causes the bell to operate via terminal AA.

leases the T /R button to speak to the subscriber,
and the AF current path is as described above
under '"Call to Telephone Subscriber'.

Calls from Telephone Subscriber to Mobile

Station and vice versa,

The push button W is depressed. T /R button is
set to position R (depressed) and the operator's

handset is on the rest.

36.168-E1
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1 (relay L de-energized) - RB17 - L.8,6 - W
switch - 1.8.7 - LL10.6 - R switch - L.10.7 -
strap 7 - strap 3 - RB16 - terminal V,

AF current path: Terminals HH and CC -
1.8.16/1.8.13 - W switch - 1.8.15/1.8,12 - RB15/
RB24 - contact 1 (relay L not energized) - RB30/

RB32 - terminals A and B.

contact 1 (relay L de-energized) - RB17 - 1.8, 6
- W switch - L.8,7 - 10,6 - R switch - LL10,7 -
RB26 - RB27 - terminal 4 on TR68x.

Data

Output Amplifier
Max. 2 watts for 70% modulation at 1000 Hz.

Operating Voltage
-24 volts x5%.

Power Consumption

6 watts (including tone equipment).

Temperature Range
-30°C to +60°C,

Installation

The control unit is designed for desk use, The

unit should not be covered with papers or other
objects. The unit is connected to a wall mounted
connector or to a terminal box depending on the

system,

Setting up

After the equipment is installed correctly, the
levels in and out of the control box should be set
in accordance with the level diagram in the hand-
book. It should not be necessary to make further

adjustments,

36.168-E1
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CB686 Control Desk

Application

The control box CB686 is designed for duplex
operation of a radio station type CQF600.

The box is used for extended local control where
the distance between the control point and radio
equipment does not exceed 100 meters and also
with remote control systems where the distance
between the control point and the radio equip-
ment can be up to 10 kms, (6 miles).

Selective calling units can be added to the control
box if required. These units are described in a

separate handbook,

Operating Instructions
See the first pages of this handbook for details,

Construction

The bottom cover of the control box is removed
by unscrewing four screws, after which, the top
cover can be removed and laid by the side of the
unit. The top cover cannot be completely re-
moved as it is attached by a cable which con-

nects the loudspeaker,

In extended local systems, the control box is
connected to the radio station via a wall mounting
connector and in remote systems, the box is
connected to a terminal unit, In either system,
the connection is made by 2 meters of 26 way
cable which is terminated with a multiplug at

the free end, and at a terminal board in the box,
The terminal board and the free plug are marked
in an identical manner for ease of identification.
The control box contains the following sub-units:
Loudspeaker Amplifier AA602

Audio Amplifier (microphone) AA681

Relay Panel RB686

Alarm Circuit AC681

The following units are added if selective calling
is used:

Tone generator TG68x or SG68x

Tone receiver TR68x or SR68x,

36,161-E1

Circuit Description

Each function is described below in terms of a

DC current analysis.

Current path for ''Loudspeaker in'

0V RX (Terminal K) - 1.3, 7 - "LS IN" contact

- L3.6 - Terminal 4 (TR68x), This permits the

loudspeaker amplifier AA602 a/b to amplify sig-
nals received from the line amplifier AA681 and

energize the loudspeaker,

Current path for ''Loudspeaker out'

0V BRX (Terminal K) - 14,7 - "LS OUT" contact

- L4.6 - terminal 2 (TR68x), This prevents the
output from AA681 from reaching the loudspeaker
amplifier AA602a/b, '

Current path for repeater

-24V -C - 1.6.7 - Repeater switch - 1.6, 6 -
terminal Z, The appropriate switching is car-
ried out in the panel fitted to the base station.

Current path for Squelch

0V RX (Terminal K) - L1, 7 - Squelch contact
- L1.6 - RB9Y - terminal U, The squelch adjust-
ment potentiometer is short circuited thus open-

ing the squelch system.

Calls from Mobiles

The sequence of events that occurs when a call
is received from a mobile is described below,
both with and without selective calling,

AF current path with selective calling

AF input from line: Terminals A and E -

.RB27/RB28 - 6dB pad - hybrid transformer -

3dB pad - transformer T2 - contact 1 (Relay L
not energized) - RB12/RB21 - Amplifier AA681
terminal 1 - AA681 terminal 4 - Tone receiver
TR68x terminal 7, Tone receiver operates on

receipt of correct code,

36.161-E1
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DC current path for bell

Tone receiver terminal 6 - RB7 - Diode - RB6 -
AC681 terminal 1,

0V RX (Terminal K - AC681 terminal 4/5 -
AC681 terminal 2 - terminal AA.

AF current path without selective calling

AF signal from AA681 terminal 4 - Volume
control potentiometer - AA60la/b terminal 3
- AA60la/b terminal 2/4 - loudspeaker,

Call to telephone subscriber

T /R button in position T (released). The handset
on the telephone is lifted and the subscriber is
dialled through the exchange in the normal man-
ner,

The telephone is connected to the exchange as
follows:- Operators telephone - Terminals
JJ/MM - L10, 12/15 - contacts T - 110, 11/14
- L8, 13/16 - terminals HH/CC - exchange,

Call from telephone subscriber

If the T/R button is in position T (released), the
operators telephone is connected to the exchange
as above, If the T/R button is in position R (de-
pressed), the operators telephone is disconnect-
ed but the bell is activated as shown below, in-
dicating that the radio operator is being called

via the exchange,

Current path for Ringing voltage

Exchange - Terminals HH - 1,10, 9 - T/R contact
- 1L10.10 - RB3 - T1 - 1.8, 16 - Terminal CC,
The ringing voltage appearing across T1 is
rectified and fed to the AC681 which causes the

bell to operate via terminal AA,

Current path for Modulation

The operator releases the T/R button to speak to

the subscriber and the AF current path is as
described above under call to telephone sub-

scriber,

Channel Switching

Extended Local Control: Switch contacts 1-8

apply power directly to the transmitter and re-

ceiver terminals via the common conductor DD,

36.161-E1
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Remote Control: Maximum 4 channels. The

appropriate relays in TE68x are activated for

channels 2, 3 and 4.,

Current Path: 0V RX - terminal DD - channel
switch - terminals J,N, T, - relays in TE68x,

Tone Generator

Relay V switches the tone generator into the
modulating circuit, When the tone generator is
activated, relay V remains energized as long as

a tone signal is being transmitted,

DC Current path for keying: 0V RX (terminal K)
- TG12 - contact v (Relay V energized) - TG13
- terminal V.

Current path for AF modulation: Tone generator

terminal 2 - TG7 - contact v (Relay V energized)
- TG6 - RB30 - RB29 - terminal B,
Tone generator terminal 3 - RB24 - terminal F,

Tone Receiver

The tone receiver is activated on reception of the
correct tone combination. Check that the potential
at terminal 1 in the circuit diagram of the tone

receiver is approx., -2 volts,

Call Lamp (green)

This lamp is connected to terminal 1 of the tone
receiver, It is lit when the tone receiver is ac-
tivated. Consequently, it is always alight when

the speaker is operative, The lamp is used only

in conjunction with TR68x or SR68x.

On/Off Lamp (yellow)

The on/off lamp is connected to -24V in the power

supply via terminal Y,

Transmit Indicator Lamp (red)

This lamp indicates that the transmitter is keyed,
It is connected to -TX (terminal R) and is control-
led by the transmit relay in the power supply
(extended local control) or by a relay in TE6xx

(remote control),

36.161-E1
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Alarm Circuit AC681

The alarm circuit is activated when terminal 1
receives a potential of approx, -15 volts from the

tone receiver or the ringing circuit,

Calls to mobile stations

The sequence of events that occur when a call is
made to a mobile from the operators telephone is
described below, both with and without selective

calling,

a) From the Operators Telephone

AF current path with selective calling: The tone

generator output is derived from terminal 2,
TG2 - TGT7 - contact v (Relay V energized)
- TG6 - RB30 - RB29 Terminal B, Terminal

TG3 is connected to terminal F,

DC current path with selective calling: -C (-24V)
- L2.7 - tone button - 1L.2,6 - TG4 - TG3 - 0V TX.
0V RX-TG12 - contact v (Relay V energized) -
TG13-RB11 - terminal V,

AF current path without selective calling: Handset

on the operators telephone is lifted off the hook
and the T/R button is set to position R (depressed).
Handset - terminals JJ/MM - L10, 15/12 - switch
position R - 1.10, 16/13-RB17/19 - contacts 1
(relay L energised) - 3dB pad - hybrid trans-
former - RB24/29 - terminals F and B,

DC Current path without selective calling:

0V RX - RB8 - Relay LL - RB19 - L10, 13 -

R - L10.12 - terminal MM - operators telephone
- terminal JJ - 110,15 - R - L.10,16 - RB17 -
relay L.-RB18 - -C, Relay L operates.

0 RX - RB8 - contact 1 (relay L energised) -
RB11 - terminal V (keying).

b) From a telephone subscriber

The push button W is depressed. T /R button
is set to position R (depressed) and the oper-

ators handset is on the rest,

AF current path (transmitting): Terminals HH
and CC - L8, 16/13 - W switch - 1.8, 15/12 -
RB22/14 - 3dB pad - hybrid transformer -
RB24/29 - terminals F and B,

36,161-E1
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DC current path (keying): 0V RX - RB8 -
contact 1 (relay L de-energized) - RB13 -
L.8.6 - W switch - I.8,7 - LL10, 6 - R switch -
L10.7 - RB5 - diode - RB11 - terminal V,

AC current path (receiving)_; Terminals A and

E - 6dB pad - hybrid transformer - 3dB pad

- RB14/22 - 1.8 12/15 - W - 1.8 13/16 - terminals
HH and CC.

Monitoring: Transformer T2 - RB12/21 -
AA681 - volume control - AA602a/b - loud-

speaker,

Monitoring with selective calling: 0V RX -
RB8 - contact 1 (Relay L de-energized) - RB13
- L8.6 - W switch - L.8,7 - LL10,6 - R switch

- L10.7 - RB5 - diode - RB4 - L.3,6 - terminal
4 on TR68x,

DATA

Output Amplifier
Max. 2 watts for 70% modulation at 1000 Hz,

Operating Voltage
-24 volts =5%.

Power Consumption

6 watts (including tone equipment),

Temperature Range
-30°C to +60°C,

Installation

The control unit is designed for desk use. The
unit should not be covered with papers and
other objects., The unit is connected to a wall
mounted connector or to a terminal box,

depending on the system.

Setting up

After the equipment is installed correctly, the
levels in and out of the control box should be
set in accordance with the level diagram in the
handbook, It should not be necessary to make

further adjustments.

36,161-E1
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CP681 Control Panel

Application

The CP681 control panel provides the means of
connecting the telephone line to the transmitter
and receiver of the radio station. The distance
between the operating position and the radio
station may be up to 10 km (6 miles), The panel
transfers control functions from a two wire
telephone line (1 pair) to the radio equipment or

vice versa,

Functions
CP681 is employed for transferring the follow-

ing functions:
AF signal from receiver to line
Modulation from line to transmitter

Keying of the transmitter,

Construction

The control panel is intended for mounting in a
radio station. It has two connectors, one for
connexion to the transmitter and receiver and
the other for connecting the telephone line,
The control panel incorporates the following
subunits:

Line amplifier LLA681

Line panel RP681

Circuit Description
Audio Signal

Audio signal from the receiver is fed into the
terminals A, E and via an attenuator to the
relay contact ab, The signal is then applied
via the line transformer to terminals la and
1b of the line.

Modulation

The modulating signal is fed from the line
terminals la and 1b via the line transformer
to the relay contact ab (relay AB energized)
and to the line amplifier LA681 (terminal 3
and 2), and from its terminals 1 and 2 to

terminals B, F of the transmitter,

36,132-E1

Keying

Keying voltage is applied to relay A, whose
contact a operates the auxiliary relay AB, The
transmitter is keyed by connecting 0 TX to the
terminal V., At the same time connexion to the
line transformer via the relay contact ab

changes from '"receive'' to "modulate'" condition.

Squelch Adjustment

Potentiometer R4, which is connected to the
terminal U, is provided for adjusting the

squelch level,

Data

Line Loop Resistance
Max, 9000 €2,

Modulation Level from Line
Min, -39 dBm (70% modulation at 1000 Hz),

AF Signal into Line

DC Line Current
Max., 11 mA.,

Temperature Range
-30°C to +60°C,

Supply Voltage
-24V DC £=5%.

DC Power Input
0. 78W,

Installation

The control panel is mounted within the radio-
station, The telephone line is connected via the

connector P2, Line earth is not used.

Check

AF signal to line (see Data).

Line current (see Data).

Adjustments

Line amplifier LLA681 is adjusted according to
audio frequency level diagram for CAF621
(D109, 251).

36.132-E1
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CP 682 Control Panel

Application

Control Panel CP682 provides the means of con-
necting the telephone line to the transmitter and
receiver of the radio system. The distance
between the operating position and the radio
station may be up to 10 km (6 miles). The panel
transfers control functions from a two wire tele-
phone line (1 pair) to the radio equipment or vice

versa.,

The panel is intended for simplex operation. The
panel is also suitable for repeater operation i.e.
car-to-car communication, When this facility is
required, the radio station must be set up for

duplex working,

Functions

CP682 is used for the transfer of functions listed

below:

AF signal from receiver to line,

Modulation from line to transmitter,

Keying of transmitter.

Repeater function with monitoring at the control
unit.

Opening the squelch of receiver,

Mechanical Details

The control panel, which has been designed for
mounting within the radio cabinet, is fitted with

2 connectors, one for connexion to the transmit-
ter and receiver units and the other for connecting
the telephone line,

The control panel consists of the following sub-

units:

Without tone operation of the repeater function

Line amplifier 1.A681
Line panel RP682
Repeater unit RE681

With tone operation of the repeater function

Line amplifier LA681
Line panel RP682
Repeater unit RE681

Tone receiver TR68X or SR68X

36,136-E1

Circuit Description

Receiver AF signal

The AF signal from the receiver is fed into the
terminals A, E and via an attenuator to the relay
contact ba., The signal is then applied via the line

transformer to terminals L.a, Lb of the line,

Modulation

The modulating signal is fed from the line

terminals La, Lb via the line transformer to the
relay contact ba (relay BA energized) and to the
line amplifier LA681, The amplified modulating
signal then passes via the relay contact m to the

terminals B, F of the transmitter.

Keyin

Keying voltage is applied to relay B whose con-
tact b operates the auxiliary relay BA. The trans-
mitter is keyed by connecting OTX to the termi-
nal V, At the same time connexion to the line
transformer via the relay contact ba changes

from "receive' to ""modulate'" condition.

Squelch opening

The squelch will open when the line current
from the control unit is interrupted. This action

de-energizes relays A, B and N,

Squelch adjustment

Potentiometer R5 is provided for adjusting the

squelch level (with relay N energized).

Repeater function

Before the repeater function can be activated by
a mobile station, the repeater button of the con-
trol unit must be depressed. By this action La
is made negative with respect to Lb and relay

AA operates,

The repeater function can then be activated in
two ways as described below. In each case,
re-transmission is monitored in the loud-

speaker of the control unit.

36.136-E1
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By receiving carrier only

Tone receiver is not fitted, terminals 1 and 2
in RE681 are strapped and relay M is energized.
When carrier is received, the squelch system
of the receiver activates the repeater unit and

this causes the following:

The transmitter is keyed.
The AF signal from the output of the receiver
is applied to the input of the transmitter,

Current path for keying

ORX - repeater unit (transistor switched on by
the squelch d.c. signal from terminal S) -

terminal V,

Modulation path

The AF signal from the receiver is fed via the
terminals A and E to a 20 dB attenuator in the
repeater unit. From the attenuator, the signal
passes through the relay contact m (M ener-
gized) to the terminals B and F of the trans-

mitter,

By receiving carrier modulated with tone signal

Tone receiver is fitted, terminals 1 and 2 in
RE681 are not strapped and relay M is not
energized, When carrier is received, the
squelch system of the receiver activates the

repeater unit.

The tone signal de-modulated by the receiver
energizes the tone receiver which in turn

operates relay M in the repeater unit.

Reception of carrier modulated with tone signal

results in the following:

The transmitter is keyed.

The AF signal from the output of the receiver
is applied to the input of the transmitter,

The timing circuit of the repeater unit is

started,

Current path for keying

ORX - tone receiver - repeater unit (transistor
switched on by the squelch d. c. signal from
terminal S) - relay contact m (M energized by

tone receiver) - terminal V,

36,136-E1
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Modulation path

The AF signal from the receiver is fed via the
terminals A and E to a 20 dB attenuator in the
repeater unit. From the attenuator the signal
passes through the relay contact m (M ener-
gized) to the terminals B and F of the transmit- .
ter,

The timing circuit, contained in the repeater
unit, causes the tone receiver to close 15 to 45

sec, after the last carrier has been received,

Line DC functions

With no current input to line: squelch opens,
With + 1, 8 mA into line terminal La: channel 1,
With - 1, 8 mA into line terminal La: repeater
function (on channel 1),

With + or - 7 mA into line terminal La: trans-

mitter keyed.

Current path for keying

OTX - RP11 - relay contact ba (BA energized) -
RP12 - terminal V.

Current path for repeater function

ORX - RP3 - relay contact a (A energized) -
diode - relay AA - -C.

Latching;
ORX - RP3 - relay contact aa (AA energized) -
relay AA - -C,

When repeater function is cancelled, relay AA
is magnetised in the reverse direction and the

relay releases,

Current path for squelch opening

ORX - RP3 - relay contact n (N not energized) -
RP14 - terminal U,

Data

Line loop resistance
Max. 2000 2,

Modulation level from line
Min. -13 dBm (70% modulation at 1000 Hz).

AF signal into line
Max, -3 dBm (70% modulation at 1000 Hz).

36.136-E1
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DC Line current
Max, 7 mA.,

Temperature range
-30°C to +60°C,

Supply voltage
-24V DC *=5%.

DC Power input
Max, 1.9 W,

Layout and assembly

The control panel is mounted within the radio

36.136-E1
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station., The telephone line is connected via the

connector P2, Line earth is not used.

Check

AF signal to line (see Data),

Line current (see Data),

Adjustment

Line amplifier ILA681 is adjusted according to
audio frequency level diagram for CAF622
(D 108 504).

36.136-E1
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CP683 Control Panel

Application

Control Panel CP683 is only used in systems
wh e it is desired to connect the operating
position and the transmitter and receiver by
m an- of a . Llicore control cable, The panel
is intended for simplex operation. The control
panel is also suitable for repeater operation,
i.e. car-to-car communication, When this
facility is required, the radio station must be

set up for duplex working,

Transfer Functions

CP683 is used for the transfer of functions

listed below:

AF <signal from receiver to control cable,
Modulation from control cable to transmitter,
Keying of transmitter,

Repeater function with monitoring at the control

unit,

Mechanical Details

The control panel, which has been designed for
mounting within the radio cabinet, is fitted with

2 connectors, one for connexion to the transmit-
ter and receiver units and the other for connecting
the control cable

The contro. panel consists of the following sub-

units:

RP689
RE681

Relay panel

Repeater unit

RP689
RE681
TR68X or SG68X

Relay panel
Repeater unit

Tone receiver

Circuit Description
Receiver AF signal

The AF signal from the receiver is fed into
*he terminals A, E, then through the control

panel to the control cable and ~enc= io the con-

tro unit.

Modulation

The modulating signal from the control cable is
fed via the terminals B, F, through the repeater
unit and relay contact m (relay M not activated)

to the terminals B, F, of the transmitter.

Repeater function

Before the repeater function can be activated by
a mobile station, the repeater button of the con-
trol unit must be depressed. This a-ticn ~pplics
-24V via the control cable to relay M in the
repeater unit,

The repeater function can then be activated in
two ways as described below. In each case, re-
transmission is monitored in the loudspeaker of
the control unit,

By receiving carrier only

T i in RE68

Terminais 1 and

iranned and
are strapped and

IN)

relay M is energised, When carrier is received,
the squelch system of the receiver activates the

repeater unit and this causes the following:

The transmitter is keyed.
The AF signal from the output of the receiver is
applied to the input of the transmitter,

0V - repeater unit - terminal V, which switches

on the transmitter,

Modulation path

The AF signal from the receiver is fed via the
terminals A and E to the repeater unit and a 20dB
attenuator, From the attenuator, the signal passes
through contact m (relay M energised) to the ter-

minals B and F of the transmitter.

By receiving carrier modulated with tone signal

Terminals 1 and 2 in RE681 are not strapped.

36,138-E1
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When carrier is received, the squelch system of
the receiver activates the repeater unit.

The tone signal de-modulated by the receiver

energises the tone receiver which in turn operates

relay M in the repeater unit,
Reception of carrier modulated with tone signal

results in the following:

The transmitter is keyed.

The AF signal from the output of the receiver is
applied to the input of the transmitter.

The timing circuit of the repeater unit is started.

0V - repeater unit - terminal V, which switches

on the transmitter.

The AF signal from the receiver is fed via the
terminals A and E to the repeater unit and a 20 dB
attenuator. From the attenuator the signal passes
through contact m (relay M energised) to the ter-
minals B and F of the transmitter,

The timing circuit, contained in the repeater unit,
causes the tone receiver to close 15 to 45 sec,

after the last carrier has been received,

36.138-E1

Sto_rno

Technical Specifications
Multicore cable, STORNO no. 074,5014

26 conductors (100 m max,.) consisting of:
4 conductors 0, 22 mm2 in quad.

22 conductors 0, 14 mm2 in pairs.

Temperature range

-30°C to +60°C.

Operating voltage

24V +5%,

Power input (incl, tone equipment)
1.5 W.

Assembly

The control panel is mounted within the radio
station cabinet,

Connector P2 is provided for terminating the

control cable,

Strapping of terminals in accordance with the
diagram of CP683 (D108 518).



..

o 8 200% £69d2 :

Sz INIYALS FINVLSIOLHOM 29 -6 b ‘Q/993y ¢ 2 bo g wsaly 'uaoadas gashgs suoy 'S 'n'e'2 uIaly | 'qU04 999G PIW ‘puIgIOs T
>l ® ANIWJINDI T0YINGD TVI0T QIANILXI LA e ‘GIg9IY Wl Z PUD ) "UL0ISID U2709d3J PIjosu0d LY ‘G 'h'E'Z "UUOISIp  'UU0I 99997 Yim ‘ULOd UT
“l& TINVI T0HLNOD i 94993y 1 2 bo 1 puiquoy 's2109d3u 33uFys yopanks ¥ a3l 'S'h'E'T 'quoy 19990 PIW -puIquos T

= - §/IH ‘QI893Y Ul 2 PUD J'UU0D U3709dad PIJI0Iu0d y3janbs }uu0dsIip 'Sh'E ' (w0l J@9gI YNIM ‘LU0l up

“uBoy/Jysuoy 12 290N 4 Q0N
PION o~
22 oaw© § O > 2
74028
/015 P3N o~
HH % L] OQIV HH
& PRON adwo) 34036
adwo) 015 -0 € O > WKW dwo) 740
dwo) o35 MW 2] 2] 1 34035
_|| ) : . ’ ) ’ ..I...Ic.a\ i i
13N~
. 127093
wubis yajenbs g ‘. > S 0% M 70 7 Ogy;—> C¢ 20309y
ﬁ 7d ] _ i
: ! zd¥ £d¥ o 200N 5 0 6as yojanbg
bas yopanbs f > ———a | _ n —> fpo yajanbg
Ipo ysjanbg _ 1 XL AO
—>
XL A0 1T & 4 Xi0 O- A.IA% v ! =
- A -— 5 =
XLAWZ- ¥ >————— y XL~ ! _ bunuy _ L] ] XL AhZ )
o q
-—> .
* q 4 vlJl 4 _ /(P 4 4 pows X1
pows X1 . i 5 v
bg ‘—a > % w (] > 8
[}
? —O- > X AOQ
XY A0 3 ) Mﬂr _ Z e
hZ-
X4 AWZ- g X - ! ! d X& Ak2
z _ ” LANUIFUON AHZ -
143NUIUON ABZ - - _ v A A /"
snonunguos apz- A e A D ! [@ L vt _ Fjsnonuiauod ppg -
= 9 H -— >
1[92 3 P 1 h 3 3gq .
ad v Dy T > VvV D xd Eld
, el 5 Payuasaaday . . e
g D — _ Jun J3)paday 918934 . ¥y *I301i0AY
bupnsoaws 251 — e e e — ) —— s —0)- 241ys9ddnag
qx.\xnmuunuw Z > 7 h 6 o Z+—1> 2 241ysdnougy
n !
wuso
sapmy/uowuwoy qqs o g0 " , 00 «———> aa $9)1304 /o J
¢ - _ o} S AR .\baEu:ﬁn 1M e—> 11 ¢ - -
*09u Jugy ) .
> - -
L .- - 44 > 43 X 44 44
: -—> 9 - -
9 - - e@>——— & gg o ge g8
n - -
§ = o X >——— ¥ . X e—> X
- = =
il — - 1 ————— 1 L 2k :
: -—> — -
me = - N N 4 \_ _, _ N N Mg
-—> o+ - =
oz - - c c c €02
berrouoyfpuuoyy g L g m m m Qe————3>0a b+} touoy/rauuoy)
@ © @
< S X
2503 /Fay ~ il E . o——Idg > A 9503/ Ray
" A 2idy hdy e
€d

QU0 @3y 00 L Jy




3 300 £89 d9 -
N ° gz AT . L “puUIgO,
3 Z INIYALS FINVLSIALE OM L9 -5 b ‘q/993y ! z 6oy Ew@ CNSQE uogmqw. uuwmk ] me .MFNMM\\W\\ mwm.wuoemﬂﬁowuuctkwt.woum
> ® ANIWJINDT TO0YLNGI TVI07 GIANILXI i ‘GI§93y Ul Z puUD ) ULOISIP U270303J D3OIV 2L s uy0Ip. i
|3 TINVL TOHYLNGD ot} 94993y 1 2 bo y puiguoy ‘sagoadau yauhys yapenbs ) w2aly 'S'h'€'7 "quos 19997 pa pUIGIOY I
@ oo i '91993y Ul Z PUD J ULOI UagDadas PIYjOIU0D Yy3janbs } uuoasip '$'h'e 7 Ww0d 1g9g) Yim mcwwa&
-uBoyiysuioy :Z 290N :
AN~
99 21&0 J 6dd 23
74038
018 13N~ R
HH T O O HH
PAON N adwoj a0 8
sdwo) ogs v O € Oggg > WKW dwo) 74035
dwo) 34028
e o e e s i i —
oou
_ ! AN~
_.I _ _ 0 2 O—> CC Ja303d2y
10ubis yapnbg g r > % \)% ca ]
I = A —
' . 2dY edy ., 30N 5 @ -bau :G\u:mm.
-baa yopanbg i - _ n [po yajanbg
o yapanbs R X1 AO
XL AO 1> 7 Xi0 O- B |.l\nv o . L hh
——> =
I XL buy _ u e
XL Ah2 - Y K - ; {s L
] -—> 5
q 4 4 _ & pow XL
pow X1 . 3 —> g ?
b g ) w e
\F 4 i IS —> XY A0
o ) ~ A M _ ’ d X AbZ-
X4 AMZ- g X - : 2 ' Allm % 23NUIUON ARZ -
JaNUUON B2 5 He _ |@ - _ A Fjsnonciguos hag -
hisnonurguos Akz - hidy ' o7 a 5
q 3 a / h = q .
xs : _ v = xs oy
W v o m_ ” ¥ d
Eldy payuasapaday . VY sigojiony
bungw uxsig 91893 y
Surarintatn wsig NN >— L dln Juoiday SV SO, W (L ||_ 24155 9ddnag
" 9pxsaddniy - = ° i ) o Z -—1> 2z 241ysdnoug
! -
741ysdnoab ad e———— qqg $9)j304 /uowwo)
sapwy/uowoy qas s gq z
JPOWauq) 1 +—> 171 ¢ - -
8§ - - M p————— 79 “09 aug p L ~ B
-—>
g = e 44 > 4y —
g8 =gy 9 b -
g = = " ug X89¥.1 . 5 £ = B
-—>
§ — = X >————— ¥
L e | 2tk ~ -
i — = L™ 1 N Hig
N &—/4m8M8Mm> - -
me - - N N g : ; . I _
-—> -
) - = £ c
i 2 b} N g «————> d b+ } 70U0Y/73uUDY)
berpuoyfauubyy g ¢ 3 |m 2
@ @ @
0 W. X
7 El ] a7 - ¢ > A 9503 / Fay
1507 /Faxt 214y Hdy

£d

°c

0 L JY

QU0 @3y




Stormo

Storno

CP 684 Control Panel

Application

The control panel CP684 provides the means for
connecting a pair of telephone lines to the trans-
mitter and receiver of a radio station. The dis-
tance between the operating position and the radio
station may be up to 6 km (4 miles) and the control
functions necessary to operate the station in the
duplex mode are transferred from line to radio
station, and vice versa, by means of the panel,
As the panel is intended for duplex operation, a
suitable duplex station must be used.

Functions

The panel CP684 carries out the following functions

1. Carries. AF signals from the receiver to the line

2. Carries the modulation from the line to the
transmitter,

3. Keys the transmitter.

4, Switching to repeater function with monitoring
at the control unit.

5. Opens the squelch systems.

Construction

The panel, which is designed for installation in-
side the fixed station cabinet, is provided with
two connectors, one for connection to the trans-

mitter/receiver unit and the other for the line.

The control panel consists of the following sub-

units:

a) Without tone operation of the repeater function

Line Amplifier 1LA681
Line Panel RP684
Repeater Unit RE681

Line Amplifier LLA681
Line Panel RP684
Repeater Unit RE681

Tone Receiver TR68x or SR68x

36,167-E1

Circuit Description
Receiver AF signal

The AF signal from the receiver is fed into the
terminals A and E, and then to a hybrid trans-
former via a 2 dB attenuator. The signal is then
taken via a fixed 3 dB attenuator and a variable
attenuator to the line transformer, The output
from the line transformer is fed down the line

via terminals A and B.

Modulation

The modulating signal from the line is fed to the
line transformer via terminals A and B and hence
to the line amplifier LLA681 via a variable and a

fixed 3 dB attenuator and the hybrid transformer.

From the line amplifier the amplified modulating
signal is fed to the input terminals of the trans-
mitter (B and F) via contact m (relay M de-ener-

gized).

Keying

Keying voltage is applied to relay B and trans-
mitter is keyed by connecting 0V TX to terminal
V.

Squelch System

The squelch is opened by interrupting the line
current from the control unit. This action de-
energizes relay A, B, and N, hence shorting out
the squelch adjustment potentiometer,

Squelch Adjustment

Potentiometer R24 is provided for adjusting the

squelch level when relay N is energized.

Repeater Function

Before the repeater function can be activated
by a mobile station relay AA must be energized.
This takes place when the potential of the tele-
phone conductor la becomes negative.

The repeater function can be activated in two
ways. In each case, re-transmission is moni-
tored in the loudspeaker of the control unit,

36,167-E1
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a) By receiving carrier only

Terminals 1 and 2 in RE681 are strapped and
relay M is energized. When carrier is re-
ceived, the squelch system of the receiver
activates the repeater unit and this causes
the following:

The transmitter is keyed.

The AF signal from the output of the

receiver is applied to the input of the

transmitter.

The output from the receiver is fed via the ter-
minals A and E to the repeater unit and a 20dB
attenuator. From the attenuator the signal pas-
ses through contact m (relay M energized) to

the terminals B and F of the transmitter,

By receiving carrier modulated with tone signal

Terminals 1 and 2 in RE681 are not strapped.
Relay M de-energized. When carrier is receiv-
ed, the squelch system of the receiver activates
the repeater unit.

The tone signal demodulated by the receiver
energizes the tone receiver which in turn oper-

ates relay M in the repeater unit,

Reception of carrier modulated with tone signal

results in the following:

The transmitter is keyed.

The AF signal from the output of the
receiver is applied to the input of the
transmitter.

The timing circuit of the repeater unit is

started.

The AF signal from the receiver is fed via the
terminals A and E to the repeater unit and a
20 dB attenuator. From the attenuator the sig-
nal passes through contact m (relay M ener-
gized) to the terminals B and F of the trans-
mitter,

The timing circuit, contained in the repeater
unit, causes the tone receiver to close 15 to
45 sec, after the last carrier has been re-

ceived,
Line functions

No voltage on telephone line: Opening of squelch.
+1, 8 mA in telephone conductor la: Channel 1,

-1,8 mA in telephone conductor la: Channel 1 and

36,167-E1
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repeater function.

=7 mA in telephone conductor la: Keying.

0V RX - RP5 - contact b (relay B energized) -
RP7 - terminal V.,

0V RX - RP11 - contact a - diode - relay AA -
=G,

Self-locking: 0V RX - RP11 - contact aa (relay
AA energized) - -C.

When switching off the repeater function relay
AA is counter magnetized and the self-locking

ceases.

0V RX - contact n (relay N de-energized) - RP6

- terminal U,

Data

Line Loop Resistance
Max, 2000 ohms.

Modulation Level from Line
Min, -14 dBm (70% modulation at 1000 Hz).

AF Signal into Line

i oo s e - s gy
Max, -3 dBm (70% modulation at 1000 Iiz).

DC Line Current
Max. 7 mA.

Temperature Range
-30°C to +60°C,

Supply Voltage
-24 volts DC % 5%.

Consumption

Max, 3 watts.

Layout and Assembly

The control panel is installed in the radio station
and the telephone line is connected via the con-

nector P2, Line earth is not used.

Setting Up
AF signal to line (see Data).
Line current (see Data).

Adjustments
The Line Amplifier 1LA681 is adjusted in ac-

cordance with the audio frequency level dia-
gram for CAF682,

36.167-E1
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CP685 Control Panel

Application

The control panel CP685 provides the means
for connecting a pair of telephone lines to the
transmitter and receiver of a radio station.
The distance between the operating position
and the radio station may be up to 6 kms. (4
miles) and the control functions necessary to
operate the station in the duplex mode are
transferred from line to radio station, and vice
versa, by means of the panel,

As the panel is intended for duplex operation,

a suitable duplex station must be used.

Functions
CP685 is used for the transfer of functions

listed below:

1. AF signal from receiver to line,

2. Modulation from line to transmitter,
3. Keying of transmitter.

4. Channel shift between two channels.

5. Opening the squelch of receiver,

Construction

The control panel, which has been designed for

mounting within the radio cabinet, is fitted with
two connectors, one for connection to the trans-
mitter and receiver units and the other for con-
necting the telephone line.

The control panel is supplied with the following

sub-units:
Line amplifier LA681
Line panel RP684

Circuit Description
Receiver AF signal

The AF signal from the receiver is fed into the
terminals A and E, and then t6 a hybrid trans-
former via a 2dB attenuator. The signal is then
taken via a fixed 3dB attenuator and a variable
attenuator to the line transformer. The output
from the transformer is fed down the line via

terminals A and B.

36.157-E1

Modulation

The modulating signal from the line is fed to
the line transformer via terminal A and B and
hence to the line amplifier LLA681 via a variable
and fixed 3dB attenuator and the hybryd trans-
former. From the line amplifier the amplified
modulating signal is fed to the input terminals

B and F of the transmitter,

Keying
Keying voltage is applied to relay B, and trans-
mitter is keyed by connecting 0V RX to terminal

V across contact b.

Squelch opening

S_quelch opening is performed by interrupting
the line current from the control unit. This

action de-energizes relays A, B, and N.

Squelch adjustment

Potentiometer R24 is provided for adjusting the

squelch level when relay N is energized.
Channel shift

Selection of the required channel is carried out
by applying DC voltage to the line conductor La
from the control unit: Positive for channel 1 or

negative for channel 2.

With positive voltage on La (channel 1) relay AA

is not activated.

With negative voltage on La {channel 2) relay AA

operates.

Line DC functions

With no current input to line: Squelch opens.

With +1. 8mA into line conductor La: Channel 1

selected.

With -1.8mA into line conductor La: Channel 2

selected.

With = 7mA into line conductor La: Transmitter

keyed.

36.157-E1
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Current path for keying

0V RX - RP5 - contact b (relay B energized) -
RP7 - terminal V,

Current path for channel shift

Channel 1: (relay AA not activated): terminal
DD - RP1 - contact aa - RP2 - ter-

minal D,

Channel 2: terminal DD - RP1 - contact aa
(relay AA activated) - RP3 - ter-

minal JJ.

Self-locking by relay AA on channel 2;: 0V RX -
RP11 - contact aa (relay AA energized) - AA -
-C.

When switching to channel 1 relay AA is counter

magnetized and the self-locking ceases.

Current path for squelch opening

0V RX - contact n (relay N not activated) - RP14

- terminal U.

Data

Line Loop Resistance
Max. 2000 .

36.157-E1
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Modulation Level from Line
Min. -14dBm (70% modulation at 1000 Hz).

AF Signal into Line
Max., -3dBm (70% modulation at 1000 Hz).

DC Line Current
Max. TmA.

Temperature Range
-30°C to +60°C.

Supply Voltage
-24V DC =5%.
Censumption
Max. 1 watt.

Installation

The control panel is mounted within the radio
station. The telephone line is connected via the

connector P2, Line earth is not used.

Check

AF signal to line (see Data).

Line current (see Data).

Adjustments
Line amplifier LA681 is adjusted according to

audio frequency level diagram for CAF683.

36.157-E1
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CP 6386 Control Panel

Application

The CP686 control panel provides the means
of connecting the telephone line to the trans-
mitter and receiver of the radio station. The
distance between the operating position and

the radio station may be up to 10 kms (6 miles).
The panel transfers control functions from a
four wire telephone line (2 pairs) to the radio
equipment and vice versa,

As the panel is intended for duplex operation a
radio station set up for duplex working must be

used.

Functions
The CP686 control panel is employed for trans-

ferring the following functions:

‘Audio signal from receiver to telephone line,
Modulating signal from line to transmitter.
Transmitter on/off.

Repeater function.

G w N =

Opening the squelch of receiver,
Construction

The control panel is intended for mounting in a
radio station. It has two connectors for trans-
mitter/receiver and telephone line, respective-
ly. The control panel incorporates the following

subunits:

Line Amplifier LA681
Line Panel RP686
Repeater Unit RE681.

Line Amplifier L.A681
Line Panel RP686
Repeater Unit RE681

Tone Receiver TR680 or SR680,

Circuit Description
Audio Signal

Audio signal from the receiver is fed into the

terminals A and E, and via a 5 dB attenuator to

60.052-E1

the line transformer. The signal is then applied
via the terminals E and F to line 2 (Lc/Ld).

Modulation

The modulating signal from line 1 (La/Lb) is
fed from terminals A and B through a line trans-

former to line amplifier 1LA681.

From the line amplifier the amplified signal is
applied to the transmitter input terminals B and

F via contact m (relay M not energized).

Transmitter On/off

Keying voltage is applied to relay B whose con-
tact b keys the transmitter by connecting 0V RX

to terminal V.,

Squelch Opening

Squelch opening is performed by interrupting the
line current (La/Lb). This action de-energizes
relays A, B, and N,

Repeater Function

By applying negative polarity to telephone wire
La relay A energizes and connects -C to RE5.
The repeater function can then be activated in
two ways as described below. In each case, re-
transmission is monitored in the loudspeaker at

the control desk.

A. On reception of an unmodulated carrier (with-

out built-in tone receiver)

Point 1 and 2 in the circuit diagram of RE681
are strapped together and relay M is operated.
When a carrier is received, the receiver's
squelch system activates the repeater unit,

causing
the transmitter to be switched on

and the audio signal from the receiver output to

be fed to the transmitter input.

60.052-E1
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Audio signal from the receiver is fed via ter-
minals A and E to the repeater unit and from
there to a 20 dB attenuation network. From the
attenuation network the signal is routed via con-
tact m (relay operated) to transmitter terminals
B and F.

B. On reception of a tone-modulated carrier

(with built-in tone receiver)

The strap between points 1 and 2 in the circuit
diagram of the repeater unit must be removed.
On reception of a carrier the receiver squelch
system activates the repeater unit.

The tone signal from the receiver activates the
tone receiver, causing it to operate relay M in
the repeater unit,

A to modulated carrier will cause
the transmitter to be switched on;

audio signal from the receiver output to be fed

to the transmitter input;

and a timer circuit, located in the repeater unit,

to be started.

Audio signal from the receiver is fed via ter-
minals A and E to the repeater unit and from
there through a 20 dB attenuation network. From
the attenuation network the signal is routed via
contact m (relay operated) to transmitter ter-
minals B and F. The audio signal is also passed
to the telephone line in the normal way and mon-
itored in the control desk loudspeaker.

The timer circuit in the repeater unit causes the
tone receiver to be muted from between 15 to 45
seconds after the disappearance of the last-re-

ceived carrier.

Line DC Functions

Line 1 (La/Lb)

No voltage on telephone line: Opening of squelch,
+1, 8mA in telephone conductor La: Channel 1,
-1. 8mA in telephone conductor La: Channel 1
and repeater function. K

=7, 0mA in telephone conductor La: Keying of

transmitter.

60.052-E1
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Current Path for Keying

0V RX - RP2 - contact b (relay B energized) -
RP18 - terminal V,

Current Path for Squelch Opening

0V RX - RP3 - contact n (relay N not energized)
- RP4 - terminal U,

Current Path for Repeater Function

-C - RP5 - contact a (relay A energized) - RP7
- RE7 - relay M.

Data

Line Loop Resistance
Max. 2000 $2.

Modulation Level from Line
Min, -13 dBm (70% modulation at 1000 Hz).

AF Signal into Line
Max, -3dBm (70% modulation at 1000 Hz).

DC Line Current
Max. TmA.

Temperature Range

[0} o
30°C to +60°C.

=ovU o

Supply Voltage
-24V DC =5%.

Consumption

Max., 2 watts.

Installation

The control panel is supplied mounted in the
radio station. The telephone lines are connected

via connector P2, Line earth is not used.

Check -

AF signal to line (see Data).

Line current (see Data).

Adjustments

Line amplifier LLA681 is adjusted according to

audio frequency level diagram for CAF687,

60.052-E1
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CP687 Control Panel

Application

The CP687 control panel provides the means of
connecting the telephone line to the transmitter
and receiver of the radio station. The distance
between the operating position and the radio
station may be up to 10 kms (6 miles), The
panel transfers control functions from two
telephone lines (4 wires) to the radio equip-
ment or vice versa.

The panel is intended for duplex operation and
thus it must be connected to a radio station set

up for duplex working.

Functions
The CP687 is employed for transferring the

following functions:

1) Audio signal from receiver to telephone line,

2) Modulating signal from telephone line to
transmitter,

3) Keying of transmitter.

4) Channel shift between a maximum of 4 chan-
nels,

5) Repeater function with monitoring through the
control desk loudspeaker,

6) Opening the squelch of receiver,

Construction

The control panel is intended for mounting in a
radio station. It has two connectors for trans-

mitter/receiver and telephone line, respective-

ly.

The control panel incorporates the following

subunits:

A. Without tone-controlled repeater function

Line Amplifier 1LLA681
Line Panel RP686
Line Panel RP687
Repeater Unit RE681

60. 032-E1

B. With tone-controlled repeater function

Line Amplifier LA681
Line Panel RP686
Line Panel RP687
Repeater Unit RE681

Tone Receiver TR680 or SR680.

Circuit Description

Audio Signal

Audio signal from the receiver is fed into the
terminals A and E, and via a 5dB attenuator to
the line transformer. The signal is then applied
via the terminals E and F to line 2 (Lc/Ld).

Modulation

The modulating signal from line 1 (La/Lb) is
fed from terminals A and B through a line trans-

former to line amplifier LA681,

From the line amplifier the amplified modulat-
ing signal is applied to the transmitter input
terminals B and F via contact m (relay M not

energized).

Keying
Keying voltage is applied to relay B whose con-
tact b keys the transmitter by connecting 0V RX

to terminal V.

Squelch Opening

Squelch opening is performed by interrupting
the line current (La/Lb). This action de-ener-

gizes relays A, B, and N.

Repeater Function

By applying negative polarity to telephone wire
La relay A energizes and connects -C to Re5,
The repeater function can then be activated, in
two ways as described below. In each case, re-
transmission is monitored in the loudspeaker

at the control desk.

60.032-E1
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A. On reception of an unmodulated carrier

Point 1 and 2 in the circuit diagram of RE681
are strapped together and relay M is operated.
When a carrier is received, the receiver's
squelch system activates the repeater unit,

causing
the transmitter to be switched on

and the audio signal from the receiver output

to be fed to the transmitter input.

Audio signal from the receiver is fed via ter-
minals A and E to the repeater unit and from
there to a 20 dB attenuation netWork. From the
attenuation network the signal is routed via
contact m (relay operated) to transmitter ter-

minals B and F.

B. On reception of a tone-modulated carrier

The strap between points 1 and 2 in the circuit
diagram of the repeater unit must be removed.
On reception of a carrier the receiver squelch
system activates the repeater unit.

The tone signal from the receiver activates the
tone receiver, causing it to operate relay M in
the repeater unit,

A tone modulated carrier will cause
the transmitter to be switched on;

audio signal from the receiver output to be fed

to the transmitter input;

and a timer circuit, located in the repeater unit,

to be started.

Audio signal from the receiver is fed via ter-
minals A and E to the repeater unit and from
there through a 20 dB attenuation network.
From the attenuation network the signal is
routed via contact m (relay operated) to trans-
mitter terminals B and F.

The timer circuit in the repeater unit causes
the tone receiver to be muted from between 15
to 45 seconds after the disappearance of the

last-received carrier,

60.032-E1
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Channel shift

Shift between the four channels is carried out by
applying different current levels and polarities’
to telephone line 2 (Lc/Ld).

Line DC functions

Line 1 (La/Lb)

No voltage on telephone line: Opening of squelch.
+1.8mA in telephone conductor La: Listening on
the channel selected.

-1.8mA in telephone conductor La: Repeater
function on the channel selected.

=7TmA in telephone conductor La: Keying on the

channel selected.

No voltage on telephone line: Is not used,
+1.8mA in telephone conductor Lec: Channel 1,
-1.8mA in telephone conductor Lc: Channel 2.
+7mA in telephone conductor Lec: Channel 3,
-TmA in telephone conductor Lc: Channel 4,

Current path for keying

OVRX - RP2 - contact b (relay B energized) -
RP18 - terminal V,

Current path for squelch opening

OVRX - RP15 - contact n (relay N not energized)
- RP4 - terminal U,

Current path for repeater function

- C - RP5 - contact a (relay A energized) - RP7
- RE5 - M.

Current path for channel shift

Channel 1: With +1, 8mA in telephone conductor
Lc relay C activates and establishes

the following current path:

Terminal DD - RP13 (RP686) - RP2
(RP687) - contact ¢ - contact e (relay

E not energized) - terminal D,

Channel 2: With -1, 8mA in telephone conductor
Lc relay C activates and establishes

the following current path:

Terminal DD - RP13 (RP686) - RP2
(RP687) - contact ¢ - contact e (relay

E not energized) - terminal J,

60.032-E1
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Channel 3: With +7mA in telephone conductor Lc
relays C and D activate., Relay D con-
nects -C to relay E which energizes
and the following current path is estab-
lished:

Terminal DD - RP13 (RP686) - RP2
(RP687) - contact c - contact e - ter-

minal N.

Channel 4; With -7mA in telephone conductor Lc
relays C and D activate, Relay D con-
nects -C to relay E, which energizes
and the following current path is estab-
lished.

Terminal DD - RP13 (RP686) - RP2
(RP687) - contact ¢ - contact e - ter-

minal T,

Data

Line Loop Resistance

Max, 2000 €.

Modulation Level from Line

Min. -13 dBm (70% modulation at 1000 Hz).

60.032-E1
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AF Signal into Line
Max. -3dBm (70% modulation at 1000 Hz),

DC Line Current
Max., TmA,

Temperature Range
-30°C to +60°C.

Supply Voltage
-24 volts DC 5%,

Consumption

Max, 3 watts.

Installation
The control panel is supplied mounted in the
radio station. The telephone lines are connected

via the connector P2, Line earth is not used.

Check

AF signal to line (see Data),

Line current (see Data).

Adjustments

Line amplifier 1LA681 is adjusted according to
audio frequency level diagram for CAF688,

60.032-E1
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CP688 Control Panel

Application

Control Panel CP688 provides the means of
connecting the telephone line to the transmitter
and receiver of the radio system. The distance
between the operating position and the radio
station may be up to 10 km (6 miles), The panel
transfers control functions from a two wire tele-
phone line (1 pair) to the radio equipment and
vice versa,

The panel is intended for simplex operation.

Functions

CP688 is used for the transfer of functions

listed below:

AF signal from receiver to line.
Modulation from line to transmitter,
Keying of transmitter.

Channel shift between 2 channels.

Opening the squelch of receiver,

Mechanical Details

The control panel, which has been designed
for mounting within the radio cabinet, is fitted
with two connectors, one for connexion to the
transmitter and receiver units and the other
for connecting the telephone line, The control

panel is supplied with the following sub-units:

LA681
RP682

Line amplifier

Line panel

Circuit Description
Receiver AF signal

The AF signal from the receiver is fed into the
terminals A, E, and via a 5 dB attenuator to
the relay contact ba. The signal is then applied
via the line transformer to the terminals La,

Lb, of the line,

Modulation

The modulating signal is fed from the line ter-
minals La, Lb, via the line transformer to the
relay contact ba (relay BA energized) and to the
line amplifier LLA681.

36.140-E1

The amplified modulating signal from the line
amplifier is applied to the transmitter via the

terminals B and F.

Keying

Keying voltage is applied to relay B whose con-
tact b operates an auxiliary relay BA. The
transmitter is keyed by connecting 0V TX to
terminal V., At the same time connexion to the

line transformer is changed over from '"receive'

to "modulate' condition.

Squelch opening

Squelch opening is performed by interrupting the
line current from the control unit, This action

de-energizes relays A, B and N,

Squelch adjustment

Potentiometer R5 is provided for adjusting the

squelch level (with relay N energized).

Channel shift

Selection of the required channel is carried out
by applying DC voltage to the line conductor La
from the control unit: positive for Channel 1 or
negative for Channel 2.

With positive voltage on La (Channel 1) relay
AA is not activated,

With negative voltage on La (Channel 2) relay
AA operates,

Line DC functions

With no current input to line: squelch opens.
With +1. 8 mA into line conductor La: Channel 1
selected.

With -1. 8 mA into line conductor La: Channel 2
selected.

With + or -7 mA into line conductor La: trans-

mitter keyed.

Current path for keying

0V TX - RP11 - contact ba (relay BA energized)
- RP12 - terminal V.

36.140-E1



Stormo

Current path for channel shift

Channel 1: relay AA not activated.

Channel 2: 0V RX - RP3 - contact a (relay A
energized) - diode - relay AA - ter-
minal Y,

Latching: 0V RX - RP3 - contact aa (relay AA
energized) - relay AA - terminal Y,

When changing from Channel 2 to Channel 1, relay
AA is magnetised in the reverse direction and the

relay releases,

Current path for squelch opening

0V RX - contact n (relay N not activated) - RP14

- terminal U,

Data

Line loop resistance
Max, 2000 Q.

Modulation level from line
Min, -13 dBm (70% modulation- at 1000 Hz).

AF signal into Line
Max -3 dBm (70% modulation at 1000 Hz),

36.140-E1
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DC Line current
Max, 7 mA.

Temperature range
-30°C to +60°C.

Supply voltage
-24V DC %=5%.

DC Power input
Max, 1,2 W,

Installation

The control panel is mounted within he radio
station, The telephone line is connected via the

connector P2, Line earth is not used

Check

AF signal to line (see Data),

Line current (see Data),

Adjustment

Line amplifier LA681 1s adjusted according to
audio frequency level diagram for CAF623
(D 108 505),

36.140-E1
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CP 689 Control Panel

Application

The control panel CP689 provides the means for
connecting a pair of telephone lines to the trans-
mitter and receiver of a radio station. The
distance between the operating position and the
radio station may be up to 10 Kms. (6 miles)
and the control functions necessary to operate
the station in the simplex mode are transferred
from line to radio station, and vice-versa, by
means of the panel, The panel is intended for

simplex operation,

Functions
The panel CP689 carries out the following

functions: -

1, Carries AF signals from the receiver to the
line;

2, Carries the modulation from the line to the
transmitter;

3. Keys the transmitter.

Construction

The panel, which is designed for installation
inside the fixed station cabinet is provided with
two connectors, one for connection to the trans-
mitter/receiver unit and the other for the line,

The following sub-units are used on the panel

Line Amplifier LA681
Line Panel RP688
Squelch Amplifier DA681

Voice Operated Relay Unit VC681
Band Stop Filter FN681

Circuit Description
Receiver AF signal

The AF signal from the receiver is fed to the

terminals A and E and then to contact v (Relay
V energised) via a 5dB attenuator. The signal
is then applied to the line transformer and

hence to terminals A and B,
Modulation

The modulating signal is fed from the line

terminals A and B to the relay contact v via

36.155-1:1

the line transformer. As the relay v is not
energised in the transmit condition, the signal
is fed to the Band Stop Filter FN681 and hence
to the Line Amplifier LLA681,

The amplified signal is then applied to the trans-

mitter modulator via terminals B and F.

Keying

When the Voice Operated Relay, which is con-
nected to the modulation circuits in the control
box receives a speech voltage from the line
transformer, it causes the transistor to provide
a circuit for the transmitter keying relay via

terminal V.,

Squelch Adjustment

Potentiometer R14 is provided for adjusting the

squelch level,

Line Functions

No DC is used on the line, When the modulation
voltage is present on the line, the transmitter is
keyed and when a modulated carrier is received
at the receiver, the AF is fed down the line to the

control unit.

Current path for keying

With a modulating voltage present on the line, the

Voice Operated Relay is energised,

OVRX - VC6381 terminal 4 - transistor - terminal

3 - terminal V,

Current path for receive

With a modulated carrier at the receiver, a DC
voltage appears at terminal S. The DC is fed via
RP5 to the Squelch Amplifier DA681,

OVRX - DA681 terminal 4 - transistor DA681
terminal 3 - RP4,

Relay V - RP2-RX,

Contact v feeds the receiver output to the line

transformer T1,

36.155-101
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Band Stop Filter FN681

The Voice Operated Relay has maximum sensi-
tivity at 825 Hz, with a sharp (12dB per octave)
cut off, In systems where selective calling is
used it is possible that the VOR unit will not
operate for every tone combination. A pilot

tone generator, operating at 825 Hz has there-
fore been fitted in the control panel to ensure
that the unit is activated when any combination
of tones is selected. The Band Stop Filter FN681
is inserted in the line before the transmitter to
ensure that the pilot tone does not reach the trans-

mitter modulator.

Data

Modulation level from line
Min., -25dBm (70% modulation at 1000 Hz).

AF signal into line
Max. -3dBm (70% modulation at 1000 Hz).

36, 155-E1
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Temperature range
-30°C to +60°C,

Supply Voltage
-24V DC %=5%.

Consumption
Max, 1 W,

Layout and assembly

The control panel is installed in the radio station
and the telephone line is connected via the con-

nector P2, Line earth is not used.
Setting up
AF signal to line (see Data)

AF to transmitter (see Data).

Adjustments
The Line Amplifier LA681 is adjusted in ac-

cordance with the audio frequency level diagram
for CAF645.

36.155-101
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CP 6814 Control Panel

Application

The CP6814 control panel is used only in systems
in which a multi-wire cable handles the con-
nections between the operating position and the
transmitter/receiver.

The panel is intended for simplex operation.

Functions

The CP6814 is employed for transferring the

following functions:

1) Audio signal from receiver to multi-wire
cable,

2) Modulating signal from multi-wire cable to
transmitter,

3) Transmitter on/off.

4) Channel shift between a maximum of 12 chan-
nels.,

5) Opening the squelch of receiver.

Construction

The control panel is intended for mounting in a

i

ation., It has two connectors for tran

radio s

w0

mitter/receiver and multi-wire cable, respec-
tively. The control panel incorporates the follow-

ing subunits:

Line Panel RP688
Squelch Amplifier DA681
Voice Operated Relay Unit VC681.,

Circuit Description

Audio signal

Audio signal from the receiver is fed through
terminals A and E and via a 12 dB attenuator to
relay contact v (Relay V energized). The signal

is then applied via the line transformer to the

pins A and B of the multi-wire connector.

Modulation

The modulating signal from the multi-wire cable
is fed from terminals A and B through the line
transformer to the relay contact v. As relay V

is not energized in the transmit condition the

60.008-E1

signal is fed via a 6 dB attenuator to the trans-

mitter input terminals B and F.

Keying

When the Voice Operated Relay Unit, which is
connected to the modulation circuit in the control
panel, receives a speech voltage from the line
transformer, it causes the transistor to provide
a circuit for the transmitter keying relay via

terminal V.

Channel shift

The switching between a maximum of twelve
channels is performed by means of a channel
selector located in the control desk. The switch-
ing function is transferred to the transmitter/
receiver through the multi-wire cable and the

control panel.

Squelch opening and adjustment

A squelch button for manual opening of the squelch
potentiometer for adjustment of the squelch level

are located in the control desk. The squelch oper-

ations are transferred to the receiver via the cable

and terminal U and K in the control panel,

Current path for receive

When carrier is received the squelch system of

the receiver activates the Squelch Amplifier DA681.

In activated condition 0V RX is applied to relay V

through a resistor thereby energizing the relay.

0V RX - DAG681 terminal 4 - transistor - DA681
terminal 3 - RP terminal 4 - relay V - RP ter-
minal 2 - -RX,

Data

Multi-wire Cable (Storno type 074.5014)

26 conductors (max. 100 metres) consisting of:

1 quad (0. 22 mm? conductors)

11 twisted pairs (0. 14 mm2 conductors).

60.008-E1
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Temperature Range
-30 to +60°C.

Operating Voltage
-24V +5%.

Power Consumption
Max. 2 watts.

Installation

The control panel is supplied mounted in the radio

station. The multi-wire cable should be plugged

60.008-E1

Storno

into connector P2, located on the radio station

cabinet.

Check

None.

Adjustments
The Voice Operated Relay Unit VC681 is adjusted

in accordance with the audio frequency level dia-
gram for CAF635.

60.008-E1
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CP6816 Control Panel

Application

The control panel provides the means of con-
necting the transmitter and receiver in radio
station type CQFG600 together when it is to be
operated as an unattended repeater station.
The mode of operation required is simplex but
a radio station set up for duplex working must

be used.

Functions

The CP6816 control panel is employed for trans-

ferring the following functions:

1. Audio signal from receiver to transmitter.

.2. Kreying of transmitter,

Construction

The control panel is intended for mounting in a
radio station. It has a multiwire connector for
the radio station.

The control panel incorporates the following

s'ub—ur.lits:

a. Without tone-contrelled repeater function

A Repeater Unit REG81
A Line Panel RP6815

b. With tone-controlled repeater function

A Repeater Unit REG81
\ Line Panel RI’6815
A Tone Receiver TR680 or SR680.

Circuit Description

Audio Signal

Audio signal from the receiver is fed into the
terminals A and E via a 20 dB attenuator (or

an equalizing network depending on strappings

in the control panel) to the transmitter terminals

B and F.

60,127-151

Squelch Adjusiment

Squelch adjustment is performed by means of
the potentiometer located on the relay panel
16815 and connected to terminal U of the re-

ceiver,

Repeater Function

The repeater function can be provided by means
of a strapping arrangement which allows this
function to be activated in one of the following
ways:
a. On reception of an unrnodulated carrier from.
mobile or portable radiostations.
This repeater control requires no tone re-

ceiver in the control panel,

b. On reception ot a tone-modulated carrier
from mobile or portable radio stations, where
the tone signal to the bhuiit-in-to1e receiver

provides opening of the trausniitier,

a. On reception of an unmodulated carrier

With strap insericd in repeater unit RIE681 and
relay M energized,

On reception of unmodulated carrier the receiver
squelch system will activate the repeater unit

thereby keying the transmitter,

With strap in repeater unit RE681 removed and
relay M not energized.

On reception of a tone-modulated carrier the re-
ceiver squelch system will activate the repeater
unit, The tone signal opens the tone receiver
which in its turn connects 0V RX to relay M.

The relay energizes and keys the transmitter,

The timing circuit contained in repeater unit
RE681 causes the tone receiver to close 15 to
45 seconds after the last carrier has been re-

ceived.

60,127-I£1
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Current path for keying

0V RX - REGE81 - contact m (relay M energized)

- terminal V.

Data

Equalization
+3dB at 300 and 3000 Hz relative to 1000 Hz

Supply Voltage
-24V * 59

Consumption
Max, 4W

60.127-121

Storno

Installation

On delivery the control panel is mounted in the

radio station cabinet,

Check

Check the strappings (see diagram for CP6816).

Adjustments

Adjust the timing circuit in repeater unit RE681
for the desired delay within 15 to 45 sec. by

means of the potentiometer.

60.127-E1
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CP6817 Control Panel
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FILTER I (CP6817) } FILTER
| |
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|
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Application

The control panel provides the means of con-
necting two transmitter/receiver stations type
CQEF600 together when these are to be operated
as an unattended repeater station.

The mode of operation required is duplex and
therefore radio stations set up for duplex work-

ing must be used.

Functions
The CP6817 control panel is employed for trans-

ferring the following functions:

1. Audio signal from receiver I to transmitter
II (and to transmitter I, if desired, by means
of a strapping arrangement in the control

panel).

2. Audio signal from receiver II to transmitter
I (and to transmitter II, if desired, by means
of a strapping arrangement in the control

panel).

3. Keying of transmitter I (and transmitter II,
if desired, by means of a strapping arrange-

in the control panel).

4. Keying of transmitter II (and transmitter I,
if desired, by means of a strapping arrange-

ment in the control panel).

60, 068-E1

Construction

The control panel is intended for mounting in a
radio station. It has two connectors for radio
station I and radio station II respectively.

The con

trol panel incorporates the following

sub-units:

Two Repeater Units RE682

Two Line Panels RP6815

A Relay Panel RP6816

A Cable with Connectors CC683.

Two Repeater Units RE682

Two Line Panels RP6815

A Relay Panel RP6816

One or two Tone Receivers TR680 or SR680
A cable with Connectors CC683.

Circuit Description

Audio Signal

Audio signal from the receiver is fed into the
terminals A and E via a 20 dB attenuator (or

an equalizing network depending on strappings

in the control panel) to the transmitter terminals
B and F.

60, 068-E1
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Squelch Adjustment

Squelch adjustment is performed by means of
the potentiometers located on the two relay
panels RP6816 and connected to the terminals
U of the associated receivers.

Repeater Function

The repeater function can be provided by means
of a strapping arrangernent which allows this
function to be activated in one of the following

ways:

a. On reception of an unmodulated carrier from
mobile or portable radiostations.
This repeater control requires no tone re-

ceivers in the control panel.

b. On reception of an unmodulated carrier to
receiver V'I from mobile or portable radio
stations, and reception of tone-modulated
carrier to receiver II from mobile or portable
radio stations.

This repeater control necessitate a tone re-

ceiver built into the control panel.

c. On reception of an unmodulated carrier to
receiver II from mobile or portable radio
stations, and reception of a tone-modulated
carrier to receiver I from mobile or portable
radio stations.

This repeater control necessitate a tone re-

ceiver built into the control panel.

d. On reception of a tone-modulated carrier to
both receivers from mobile or portable radio
stations.

This repeater control necessitate two tone re-

ceiver built into the control panel.

e. On reception of a tone-modulated carrier
from mobile or portable radio stations, where
the tone signal to one of the built-in tone re-

ceivers activates the other tone receiver too.

With strap inserted in repeater unit RE682 and
relay M not energized.

On reception of unmodulated carrier the receiver
squelch system will activate the repeater unit

thereby keying the transmitter.

60, 068-E1
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With strap in repeater unit RE682 removed and
relay M not energized.

On reception of a tone-modulated carrier the re-
ceiver squelch system will activate the repeater
unit. The tone signal opens the tone receiver
which in its turn connects 0V RX to relay M.

The relay energizes and keys the transmitter.

e. On reception of a tone-modulated carrier

With strap in repeater unit RE682 removed and
relay M not energized in both repeater units.

On reception of tone-modulated carrier to re-
ceiver I relay M in RE682 I energizes. The tone
signal activates tone receiver I which energizes
relay A. The relay remains energized as long
as tone signal is received. Repeater unit RE682
IT and tone receiver II are activated via the con-
tacts of relay A.

This allows the repeater station to be keyed on
-reception of carrier from both directions. Re-
ceiver I keys transmitter II, and receiver II
keys transmitter I. .

The same functions are obtained if a tone-modu-

lated carrier is applied to receiver II.

The timing circuit contained in repeater unit
RE682 causes the tone receiver to close 15 to
45 seconds after the last carrier has been re-

ceived.

Current path for keying

0V RX - RE682 - contact m (relay M energized)

- contact a (relay A not energized) - terminal V.

Data
Equalization
+3dB at 300 and 3000 Hz relative to 1000 Hz,

Supply Voltage
-24V % 5%,

Consumption
Max. 4W.

60, 068-E1
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Installation

On delivery the control panel is mounted within
one of the radio stations.

The two radio stations are connected with a 2
metre multi-wire cable terminating into two con-

nectors.

Check

Check the strappings (see diagram for CP6817).

Adjustments

Adjust the timing circuit in repeater unit RE682
for the desired delay within 15 to 45 sec. by

means of the potentiometer.

60, 068-E1
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TERMINAL BOX TEG81

Application

The TE681 terminal box operates as a con-
verter between the telephone line and the con-
trol desk, when the distance between the oper-
ating position and the radiostation is up to 10 km
(6 miles).

The terminal box transfers control functions
from the control desk to a two wire telephone
line (1 pair) or vice versa,

The terminal box TE681 is used in connection
with the control desk CB681, which may or

may not contain tone calling equipment,

Functions
TE681 is employed for transferring the follow-

ing functions:

1. AF signal from line to loudspeaker
2. Modulation from microphone to transmit-
ter

3. Keying of the transmitter.

Construction

The terminal box, which is designed for wall
mounting, has a connector for connexion to the
control desk and a terminal strip which produces

connection to;

a, Telephone line
b. Earth (not 220V mains earth)
c. Bell (if used),

The terminal box incorporates the following

subunits:
2 line amplifiers LLA681
Line panel RT681

24V power supply unit PS681,

Circuit Description
Audio Signal

Audio signal from the receiver is fed from the
telephone line into the terminals La and Lb,
and from there across a line transformer and

relay contact set ''t" to the input terminals of

36.130-E1

the line amplifier unit LA681 (term. 2 and 3),
the output of which is applied to the loud-
speaker amplifier of the control desk via

terminals A and E.

Modulation

The modulating signal from the microphone
amplifier in the control desk is fed via the
terminals B and F to the line amplifier (ter-
minal 3 and 2) and from its terminal 1 across
relay contact ''t" (Relay T energized, see
"Keying') to the line transformer, From the
transformer the signal is fed to terminals La
and Lb of the line,

Keying

Keying voltage is applied to relay T via terminal
V from the transmit button of the desk, The re-
lay signals the keying operation across the tele-

phone line by means of a DC current loop.

Current path: 0V, (PS681) - RT10 - line trans-
former - current limiter resistor
- contact t -24V,

Relay T changes the line transformer from

1

"receive' to 'modulate'’ position. The relay -

also applies -24V on terminal R (-24V TX),

Specifications

Line resistance in loop

Max, 9000 ohm.,

AF signal from line

Min, -18 dBm (70% modulation, 1000 Hz),

Modulation signal to line

Max, -3 dBm (70% modulation, 1000 Hz),

Temperature range

-30°C to +60°C.

Power consumption

(Incl, PS681, but without CB681): 5W,

36.130-E1
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Installation

See the Lay-out diagram for CAF621.

Fit the terminal box on the wall,

Connect the telephone line to the terminals La
and Lb, (polarity is of no importance),
Connect possibly earth to the earth of the tele-
phone line,

Connect 220V to the terminal strip of the power
supply unit, and concent its earth to the earth
of the mains,

Connect bell (if used) to the terminals marked
Be (24V DC max, load 1 Amp.).

Starting Up
Control

The DC current on the line should not exceed
25, 2V when the line is cut-off.

36.130-E1
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The DC current should read max, 21 mA with
short circuited line, Level at modulation 1000 Hz
(70% deviation) with a deflection on the indicator
of the desk in the scale marked red: -3 dBm on

the line terminals,

Adjustments

Adjust the line amplifier LA681 in accordance

with the frequency level diagram for CAF621.

Emergency Power Supply

The terminal box can possibly be power supplied
from a dry battery if the mains should fail, The
de-coupling is carried out manually by means

of a switching unit (code 11, 457),. which can be
fitted in the power supply unit PS681 (see the

description for same),

36.130-E1
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TE 682 Terminal Box

Application

The TE682 terminal box operates as a con-
verter between the telephone line and the con-
trol desk, when the distance between the oper-
ating position and the radiostation is up to 10
km (6 miles).

The terminal box transfers control functions
from the control desk to a two wire telephone
line (1 pair) or vice versa.

The terminal box TE682 is used in connection
with the control desk CB681 in control equip-
ment type CAF622 and CAF623, which may or

may not contain tone calling equipment,

Functions
TE682 is employed for transferring the following

functions:

1. AF signal from line to loudspeaker.

2. Modulation from microphone to trans-
mitter,

3. Keying of the transmitter.

4, Channel selection function in CAF623
(repeater function in the case of CAF622).

5. Squelch opening function.

Construction

The terminal box is designed for wall mounting.
The control desk CB681 is connected to the unit
by means of a multiplug whilst a tag board is

provided for the following connections: -

a, Telephone line
b. Earth (not mains earth)
c. Bell (is used).

The terminal box incorporates the following

sub-units:
2 line amplifiers LAG81
Line panel RT682
Constant voltage regulator CR681
24V power supply unit PS681

36.134-E1

Circuit Description

Receiver AF signal

The receiver AF signal is fed from the tele-
phone line into the terminals La and Lb, and
from there across a line transformer and

relay contact set ''t" to the input terminals of

. the line amplifier unit LA681 (terminals 2 and

3), the output of which is applied to the loud-
speaker amplifier of the control desk via ter-

minals A and E.

Modulation

The modulating signal from the microphone
amplifier in the control desk is fed via the
terminals B and F to the line amplifier (ter-
minal 3 and 2) and from its terminal 1 across
relay contact ''t"" (Relay T energized, see
"Keying'') to the line transformer, From the
transformer the signal is fed to terminals La
and Lb of the line,

Keying

Keying voltage is applied to relay T via terminal
V from the transmit button of the desk. The relay

signals the keying operation across the telephone

line by means of a DC current loop.

Channel Switching or Repeater function

These functions are provided by applying differ-
ent polarity currents on the line by means of

relay K,

Squelch System

The squelch system is opened by interrupting the

line current with the aid of relay P.

DC Line Functions

with no current input to line: Squelch opens

with +1. 8 mA on line conductor La: Channel 1,

selected.

36.134-E1



Storno

with -1, 8 mA on line conductor La: Channel 2 or
repeater selected.
with £7. 0 mA on line conductor IL.a; Transmitter

keyed.

Current path for keying

0V (PS681) - RT10 - contact k (relay k not ener-
gized) - line transformer T1 - Terminal La,
Terminal Lb - line transformer - contact k
(relay K not energized) - contact p (relay P not
energized) - RT7 - CR3 (constant current gene-
rator) - -24V (CR1 and CR2 are short circuited
on keying).

Relay T switches the line transformer from re-
ceive to transmit position. Furthermore the re-
lay connects -24V to terminal R (-24V TX).

Current path for channel switching or repeater

Channel 1: Current in the line conductor La is

positive,

0V (PS681) - RT10 - contact k (relay K not ener-
gized) - line transformer T1 - terminal La,
Terminal Lb - line transformer - contact k (re-
lay K not energized) - contact p (relay P not
energized) - RT7 - CR3 - -24V.

Channel 2 or repeater: current in line conductor

La is negative.

0V (PS681) - RT10 - contact k (relay K ener-
gized) - line transformer T1 - terminal Lb.
Terminal La - line transformer T1 - contact k
(relay K energized) - contact p (relay P not
energized) - RT7 - CR3 - -24V,

Data

Line loop resistance
Max. 2000 ohms,

AF signal from line
Min, -13 dBm (70% modulation at 1000 Hz).

Modulation level to line
Max., -3 dBm (70% modulation at 1000 Hz),

Temperature Range
-30°C to +60°C.

36.134-E1
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Consumption
Including PS681, but excluding CB681: Max,

6 watts.

Installation
See the drawings for CAF622 and CAF623.

The terminal box is designed for wall mounting
and the line from the radiostation is connected

to terminals La and Lb.

Line conductor La is connected via the telephone
line to terminal A in the control panel,

The earth connection is made to the telephone
earth.

The mains supply is connected to the terminal
block near the power supply unit, A mains earth
connection is provided.

A bell or buzzer is connected to the terminals
"Be' (24V, 100 mA max.) with due regard to
polarity.

Starting Up

The DC current must not exceed 25,2V when the
line is open circuited, and the short circuit cur-
rent must not exceed 7 mA. Level at modulation
1000 Hz (70% deviation) with a deflection on the
indicator of the desk in the scale marked red:

-3 dBm on the line terminals.

Adjustments
The line amplifier LA681 should be set in ac-

cordance with the level diagram for CAF622 or
CAF623.

The constant current generator CR681 should be
set in accordance with the instructions given in
the diagrams for CAF622 or CAF623,

Emergency Power Supply

The terminal unit can be supplied from a dry
battery in cases where the mains supply is un-
reliable., A manual switchover is provided
(Part, No. 11,457) which can be incorporated
with the power supply unit PS681 (see the
description of PS681),

36.134-E1
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TE 684 Terminal Box

Application

The terminal unit TE684 provides a means of
connecting a pair of telephone lines to the control
unit of a radio equipment, which is sited up to

6 Km. (4 miles) from the control point. The unit
is designed for duplex operation in conjunction
with the control box CB684 and variations there-

of.

Facilities

The terminal unit carries out the following

functions: -

Carries AF signals from the line to the loud-
speaker;

Carries the modulation from the microphone to
the line;

Relays the keying function;

Relays the channel selection function (repeater
function in the case of CAF682);

Relays the squelch opening function.

Construction

The terminal unit is designed for wall mounting.
The control box is connected to the unit by means
of a multiplug whilst a tag board is provided for

the following connections: -

Telephone line (to radio station);
Earth (not mains earth);

Bell (if used);

Telephone line (to telephone exchange);

Telephone instrument,

The following sub-units are used on the unit: -

Constant Voltage Regulator CR681
Line Panel RT684
Power Supply unit PS681

Circuit Description
Receiver AF signal

The receiver AF output from the telephone line
is fed to the line transformer via terminals La

and Lb, From the transformer, the output is

36.166-E2

transferred to the terminals A and B and hence

to the loudspeaker in the control unit,

Modulation

The modulating signal is fed via terminals A
and B, through the line transformer to terminals
La and Lb.

Keying
The keying voltage derived from the appropriate
circuit in the control box is applied to relay T
via terminal V., The relay contacts provide a
loop on the telephone line and the keying function

is transferred to the control panel at the station.

Channel Switching

Channel switching facilities are provided by
applying different polarity currents on the line

by means of relay K,

Squelch System

The squelch is opened by interrupting the line

current with the aid of relay P.

DC Line functions

With no current input to line: Squelch opens,
With +1, 8 mA on line conductor La: Channel 1
selected.

With -1, 8 mA on line conductor La: Channel 2
or repeater selected.

With £7 mA on line conductor La: Transmitter
keyed.

Current path for keying

0V (PsS681)-RT11-contact k (relay K not ener-
gised) - line transformer T1-RT14 - Terminal
La,

Terminal Lb-RT10 ~ line transformer - contact
k (relay K not energised) - contact p (relay P
not energised) - RT3-CR3 (constant current
generator) - -24V (CR1 and CR2 are short

circuited on keying).

36.166-E2
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Current path for channel switching or repeater

Channel 1: Current in line conductor La is
positive,

0V (PS681) - RT11 - contact k (relay K not
energised) - line transformer T1 - RT14 -
terminal La,

Terminal Lb - contact k (relay K not energised)
- contact p (relay P not energised) - RT3 - CR3
- =24V,

Channel 2 or repeater: Current in line conductor
La is negative.

0V (PS681) - RT11 - contact k (relay K ener-
gised) - line transformer T1 - RT10 - terminal
Lb.

Terminal La - RT14 - line transformer T1 -
contact k (relay K energised) - contact p (relay
P not energised) - RT3 - CR3 - -24V,

Data

Line loop resistance

Max, 2000 ohms.

AF signal from line
Min, -14dBm (70% modulation at 1000 Hz).

Modulation level to line
Min., -7dBm (70% modulation at 1000 Hz).

Temperature Range
-30°C to +60°C.

Consumption
Including PS681, but excluding CB684; Max, 3W,

Installation

See the drawings for CAF682 or CAF6383.

36.166-E2
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The terminal box is designed for wall mounting
and the line from the radio station is connected
to terminals L.a and Lb. Line conductor La is
connected via the telephone line to terminal A in
the control panel, The earth connection is made
to the telephone earth,

In systems where the system is connected to a
telephone exchange, the exchange line is ter-
minated at le and 1f, whilst the operators or
subscribers instrument is connected to ter-
minals 1g and 1h,

A bell or buzzer is connected tc the terminals
Be (24V; 100mA max) with due regard to
polarity.

The mains supply is connected to the terminal
block near the power supply unit, A mains earth

connection is provided.

Check

The DC current must not exceed 25, 2V when the
line is open circuited, and the short circuit

current must not exceed TmA,

Adjustments

The constant current generator should be set in
accordance with the instructions given in the

diagram for CAF632 or CAF683.

Emergency Power Supply

The terminal unit can be supplied from a dry
battery in cases where the mains supply is un-
reliable, A manual switchover is provided

(Part No, 11,457) which can be incorporated

with the power supply unit PS681 (see the descrip-
tion of PS681).

36.166-1E2
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TE 685 Terminal Box

Application

The terminal unit TE685 provides a means of
connecting a pair of telephone lines to the con-
trol unit of a radio equipment, which is sited
up to 10 Kms, (6 miles) from the control point.
The unit is designed for simplex operation in
conjunction with the control box CB684 and

variations thereof,

Facilities
The terminal unit carries out the following

functions: -

1, Carries AF signals from the line to the
loudspeaker;

2. Carries the modulation from the microphone
to the line:

3. Relays the keying function.

Construction

The terminal unit is designed for wall mounting,
The control box is connected to the unit by means
of a multiplug whilst a tag board is provided for

the following connections: -

a) Telephone line (to radio station);

b) Earth (not mains earth);

c) Bell (if used);

d) Telephone Line (to telephone exchange);

e) Telephone instrument,
The following sub-units are used on the unit:

TT683 (825 Hz)
RT684
PS681

Tone Transmitter
Line Panel

Power Supply Unit

Circuit Description
Receiver AF signal

The receiver AF output from the telephone line
is fed to the line transformer via terminals La
and Lb, From the transformer, the output is

transferred to the terminals A and B and hence

to the loudspeaker in the control unit.

36.154-E1

Modulation

The modulating signal is fed via terminals A and
B, through the line transformer to terminals La
and Lb.

Keying
The keying function is derived from the modulation
circuit in the control box and causes relay T to

operate via terminal V.

Jone Keying

If the system is provided with a tone generator

for selective calling, a pilot tone transmitter is
fitted in the TE685., The output of the pilot tone

transmitter is fed to the control box where it

is mixed with the output from the selective cal-

ling tone generator.

Line Functions

AF signals from the receiver are fed to the con-
trol box via the line transformer T1 on the panel,
and the modulating signals for the transmitter are
fed via the same transformer in the reverse di-

rection,

Tone Current path for tone keying

The T relay is energised by connecting terminal
V to OV in the control box.

Tone (825 Hz) from TT683 2 - RT5 - contact t
(Relay T energised) - RT10 - terminal F,

AF signal from line

Min, -13 dBm (70% modulation at 1000 Hz),

Modulation level to line

Min, -14 dBm (70% modulation at 1000 Hz).

Temperature Range

-30°C to +60°C.

36.154-E1
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Consumption

Including PS681, but excluding CB684: Max. 2W.

Layout and Assembly

See the drawings for CAF645 or CAF646.

The terminal box is designed for wall mounting
and the line from the radio station is connected
to terminals L.a and Lb, The earth connection

is made to the telephone earth,

Where the system is connected to a telephone
exchange, the exchange line is terminated at

Le and Lf, whilst the operators or subscribers
instrument is connected to terminals Lg and Lh.
A bell or buzzer is connected to the terminals
Be (24V; 100 mA max) with due regard to polari-
ty.

The mains supply is connected to the terminal
block near the power supply unit, A mains earth

connection is provided.

36.154-E1
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Setting up

No checks are necessary.

Adjustments

The tone generator should be set up in accordance
with the instructions given in the diagram for
CAF645 or CAF646.

Emergency Power Supply

The terminal unit can be supplied from a dry
battery in cases where the mains supply is un-
reliable, A manual switchover is provided
(Part No. 11,457) which can be incorporated
with the power unit PS681 (see the description
of PS681).

36.154-E1L
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TE 686 Terminal Box

Application

The TE686 terminal box operates as a converter
between the telephone line and the control desk
when the distance between the operating position
and the radio station is up to 10 kms (6 miles).
The terminal box transfers control functions
from the control desk to a four wire telephone
line (2 pairs) or vice versa,

The terminal box is designed for duplex oper-
ation and is used in control equipment type
CAF687 in conjunction with control desk CB686,
which may or may not contain tone calling equip-

ment.

Function

TE686 is employed for transferring the following

functions:

1. AF signal from line to loudspeaker.

2. Modulation from microphone to transmitter.
3. Keying of transmitter.
4. Repeater function.

5. Squelch opening.

Construction

The terminal box is designed for wall mounting.
The control box CB686 is connected to the unit
by means of a multiplug whilst a tag board is

provided for the following connections:

Telephone lines (to radio station).
Telephone lines (to telephone exchange).
Operator's telephone instrument,

Bell (if provided).

oo o op

The terminal box incorporates the following

units:

2 line amplifiers 1L.LA681
A constant current regulator CR681
A line panel RTE686
A power supply unit PS681.

60.035-E1

Circuit Description
Receiver AF signal

The receiver AF output from telephone line 2
is fed to the line transformer via terminals Lc
and Ld‘ From the transformer the signal is ap-
plied to line amplifier I. From the output of the
line transformer the amplified signal is fed to
terminals A and E and hence to the loudspeaker

at the control desk.

Modulation

The modulating signal from the microphone is
fed via terminals B and F to line amplifier II.
From the output of the line amplifier the ampli-
fied modulating signal is fed through a line
transformer to terminals La and Lb of tele-

phone line 1,

Keying

Keying voltage is applied to relay T via ter-
minal V. The relay signals the keying oper-
ation across the telephone line by means of a

DC current loop.

Repeater function

This function is transferred through telephone
line 1 by changing the polarity on the line by

means of relay K.

Squelch opening

The squelch is opened by interrupting the current

on line 1 (La and Lb) by means of relay P,

DC line functions

Line 1 (La/Lb)
With no current input to line: Opening of squelch.
With +1, 8mA on line conductor La: Channel 1,

With -1.8mA on’'line conductor La: Channel 1

and repeater function.

With £7, 0OmA on line conductor La: Keying of

transmitter.

60.035-E1
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Current path for keying

0V (PS681) - RT7 - contact k (relay K not ener-
gized) - line transformer - RT8 - line 1 - RT4 -
line transformer - contact k (relay K not ener-
gized) - contact p (relay P not energized) - RT2
- CR3 - -24V,.

While keying the transmitter relay T is ener-
gized and connects terminal 1 to terminal 2 on
the constant current regulator which in its turn
delivers 7. 0mA to telephone line 1.
Furthermore the relay connects -24V to termi-
nal R (-24V TX).

Current path for repeater function

When cutting in the repeater function relay K
energizes and provides the following current
path:

0V (PS681) - RT7 - contact k (relay K energized)
- line transformer - RT4 - line 1 - RT8 - line
transformer - contact k (relay K energized) -
contact p (relay P not energized) - RT2 - CR3 -
- =24V,

Data

Line Loop Resistance
Maximum 2000 $2.

AF Signal from Line
Min. -13dBm (70% modulation at 1000 Hz).

Modulation Level to Line
Max, -3dBm (70% modulation at 1000 Hz).

Temperature Range
-30°C to +60°C.

Consumption (incl. PS681 but excl. CB686)
Max, 4 watts.

Installation
See the drawings for CAF687.

60.035-E1
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The terminal box is designed for wall mounting,
and line 1 from the radio station is connected

to terminals La and Lb, Line conductor La is

to be connected to terminal A in the control
panel via the telephone line,

Line 2 is connected to terminals Lc and Ld.
Line conductor Lc is to be connected to terminal

E in the control panel via the telephone line,

In systems where connection is made to a tele-
phone exchange, the exchange line is terminated
at Le and Lf whilst the operator's or subscrib-
er's telephone instrument is connected to termi-
nals Lg and Lh. The mains supply is connected
to the terminal block near the power supply unit.
A mains earth connection is provided.

A bell or buzzer is connected to the terminals
Be (24V, 100 mA max,) with due regard to
polarity.

Check

The DC line voltage must not exceed 25. 2V when
the line is open circuited, and the short circuit
current must nct exceed TmA.

Level at modulation 1000 Hz (70% deviation)

must not exceed -3dBm on the line terminals.

Adjustments

The line amplifier LA681 should be set in ac-
cordance with the level diagrams for CAF687.

The constant current regulator CR681 should be
set in accordance with the instructions given in
the diagrams for CAF687.

Emergency Power Supply

The terminal box can be supplied from a dry
battery if the mains should fail. The de-coupling
is carried out manually by means of a switching
unit (code 11, 457), which can be fitted in the
power supply unit PS681 (see the description for

same),

60. 035-E1
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TE687 Terminal Box

Application

The TE687 terminal box operates as a con-
verter between the telephone line and the con-
trol desk when the distance between the oper-
ating position and the radio station is up to

10 kms. (6 miles).

The terminal box transfers control functions
‘from the control desk to a four-wire telephone
line (2 pairs) or vice versa,

The terminal box is designed for duplex oper-
ation and is used in control equipment type
CAF688 in conjunction with control desk CB686,
which may or may not contain tone calling e-

quipment,

Functions
TEG687 is employed for transferring the follow -

ing functions:

1, AF signal from line to loudspeaker.

2. Modulation from microphone to transmitter.
3. Keying of transmitter,

4, Channel selection between a maximum of 4

channels,
5, Repeater function.

6. Squelch opening function.

Construction

The terminal box is designed for wall mounting,

The control desk CB686 is connected to the unit
by means of a multiplug whilst a tag board is

provided for the following connections:

a) Telephone lines (to radio station).

b) Telephone line (to telephone exchange).
c) Operator's telephone instrument,

d) Earth (not mains earth).

e) Bell (if used).

The terminal box incorporates the following
units:

LA681
2 constant current regulators CR681

2 line amplifiers

60.033-E1

RT687
PS681,

A line panel
A power supply unit

Circuit Description
Receiver AF signal

The receiver AF output from telephone line 2

is fed to the line transformer via terminals Le¢

and Ld. From the transformer the signal is ap-
plied to line amplifier I. From the output of the
line amplifier the amplified signal is fed to ter-
minals A and E and hence to the loudspeaker at

the control desk.

Modulation

The modulating signal from the microphone is
fed via terminals B and F to line amplifier II.
From the output of the line amplifier the ampli-
fied modulating signal is fed through a line
transformer to terminals La and Lb of tele-

phone line 1,

Keying

Keying voltage is applied to relay T via ter-
minal V. The relay signals the keying operation
across the telephone line by means of a DC-

current loop.

Channel switching

This function is transferred through telephone
line 2 and the associated DC current loop, by

applying different current levels with different
polarities on the line by means of relays K and

Q.

Repeater function

This function is transferred through telephone
line 1 by changing the polarity on the line by

means of relay R.

Squelch system

The squelch system is opened by interrupting
the current on line 1 (La and Lb) by means of

relay P.

60.033-E1
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DC line functions

Line 1 (La/Lb)

With'no current input to line: Opening of squelch.

With!+1. 8mA on line conductor La: Listening on

the channel selected.

With -1, 8mA on line conductor La: Repeater

function.

With £7. OmA on line conductor La: Keying.

Line 2 (Lc/Ld)

With +1. 8mA on line conductor Lec: Channel 1

selected.

With -1, 8mA on line conductor Lec: Channel 2

selected.

With +7. OmA on line conductor Lc: Channel 3

selected.

With -7.0mA on line conductor Lec: Channel 4

selected.

Current path for keying

0V (PS681) - RT6 - contact r (relay R not ener-
gized) - line transformer - line 1 - RT3 - line
transformer - contact r (relay R not energized)

- contact p (relay P not energized) - RT1 - CR3.

Relay T is energized and connects -24V to CR2
on the constant current regulator which in its
turn delivers TmA to telephone line 1.
Furthermore the relay connects -24V terminal
R (-24V TX).

Current path for repeater function

0V"(PS681) - RT6 - contact r (relay R energized)
- line transformer RT3 - line 1 - RT7 - line
transformer - contact r (relay R energized) -
contact p (relay P not energized) - RT1 - CR3 -
-24V,

Relay T is not energized and the constant cur-
rent regulator delivers 1. 8mA to telephone line
1,

Current path for channel switching

energized) - line transformer -
RT17 - line 2 - RT13 - contact k
(relay K not energized) - RT18 -
CR3 - -24V,

60.033-E1
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Relay Q is not activated and the con-
stant current regulator delivers

1. 8mA to telephone line 2,

Channel 2: 0V - RT6 - contact k (relay K ener-
gized) - line transformer - RT13 -
line 2 - RT17 - line transformer -
contac’; k (relay K energized) - RT18

- CR3 - -24V,

Relay Q is not activated and the con-
stant current regulator delivers

1. 8mA to telephone line 2,

Channel 3: Same as for channel 1 except for
relay Q which is energized thereby
causing the constant current regula-
tor to supply 7TmA to telephone line

2.

Channel 4: Same as for channel 2 except for
relay Q which is energized thereby
causing the constant current regula-
tor to supply 7mA to telephone line

2.

Data

Line Loop Registance

Max, 2000 Q

[CAVAV YN

AF Signal from Line
Min, -13dBm (70% modulation at 1000 Hz).

Modulation Level to Line
Max. -3dBm (70% modulation at 1000 Hz).

Temperature Range
-30°C to +60°C,

Consumption (incl. PS681 but excl, CB686)

Max, 6 watts.

Installation

See the drawings for CAF688.

The terminal box is designed for wall mounting,
and line 1 from the radio station is connected to
terminals L.a and Lb, line 2 is connected to ter-

minals Lec and Ld.

Line conductor La is connected via the telephone
line to terminal A in the control panel,
Line conductor Lc is connected via the telephone

line to terminal E in the control panel.

60.033-E1
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In systems where connection is made to a tele-
phone exchange, the exchange line is terminated
at Le and Lf whilst the operator's or subscrib-
er's telephone instrument is connected to ter-

minals Lg and Lh,
Earth connection is made to the telephone earth,

The mains supply is connected to the terminal
block near the power supply unit. A mains earth
connection is provided.

A bell or buzzer is connected to the terminals
Be (24V; 100mA max.) with due regard to po-
larity.

Check

The DC current must not exceed 25, 2V when the

line is open circuited, and the short circuit cur-

60.033-E1
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rent must not exceed TmA. Level at modulation
1000 Hz (70% deviation) must not exceed -3dBm

on the line terminals.

Adjustments

The line amplifiers LLA681 should be set in ac-
cordance with the level diagrams for CAF688.
The constant current regulators CR681 should be
set in accordance with the instructions given in
the diagrams for CAF688.

Emergency Power Supply

The terminal box can be supplied from a dry bat-
tery if the mains should fail. The de-coupling is
carried out manually by means of a switching unit
(code 11, 457), which can be fitted in the power

supply unit PS681 (see the description for same).

60.033-E1
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Audio Output Amplifier AAG02

Q1 Q2

The audio output amplifier is built on a wiring
board. It consists of these stages:

Blocking attenuation circuit

Pre-amplifier stage

Driver

Complementary output stage with tempera-

ture compensator,
The audio output amplifier is a transformer-
less push-pull amplifier which is capable of
delivering 2 watts of power output. This unit
is located in the control box.

Mode of Operation

The blocking attenuation network in the input
circuit of the audio output amplifier is used only
if a selective tone receiver is provided, in which
case the attenuation network (a T-network) is
made up of the pre-amplifier input impedance,

a series resistor, and the output impedance of
the tone-receiver blocking circuit; the latter
impedance should be less than 1.5 ohms if the
desired blocking attenuation is to be achieved
(see sketch below),

AMPLIFIER STAGE

I » 10
AF SIGNAL — I] DRIVER
FROM SQ601 39K

BLOCKINGCIRCUIT
IN TR68x

=
|
|
|
|

37.405-E1

i AF OUTPUT
STLFUD
X BLOCKING

The signal if fed to the output stage via the pre-
amplifier stage and the driver stage, both of
which receive negative feedback voltage from

the output stage. Temperature compensation of
the output stage is accomplished by biasing a
transistor connected between the bases of the
output transistors, The type of compensation
employed is base-emitter voltage compensation,
The output stage operates in Class B push-pull

in a common-collector circuit. It is transformer-

less, with a loudspeaker load of approx, 15 ohms,

Warnlng Never short-circuit the loudspeaker
output (terminals 2 and 4) as this will

cause permanent damage to transistors.

Reducing the Input Sensitivity

If a reduction in the output amplifier sensitivity
is desired, a 1/8-watt resistor (see table below
for resistance value) may be inserted between
terminal 3 of the unit and the wiring board in
CB60x,

INPUT SENSITIVITY RESISTANCE VALUE
FOR 2 WATTS OUTPUT

+3 dBm 22 k ohms
0 dBm 12 k ohms
-3 dBm 6.8 k ohms
-6 dBm 2,7 k ohms
-9 dBm 0 ohms
37.405-E1
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Technical Specifications Input Sensitivity
Supply Voltage For 2 watts into 15 ohms and Rcable = 0 ohms,
24 V £59%, Better than -9 dBm,

Frequency Response
Measuring level 1W (ref. 1000 c/s): 300 -

Resistance in Power Supply Cable
R

: max, 14 ohms,

enble” 3000 c/s +0.5 dB -1.5 dB,
Current Drain
At 24V: without signal 20 mA Distortion
at 2 watts output 175 mA Less than 5%.
blocked 20 mA
Hum and Noise
Power Output Attenuated 60 dB,
Max, 2 watts.
Blocking
Loudspeaker Impedance Earthing the blocking lead through tone re-
15 ohms. ceiver TR68x or 1, 5-ohm resistor: 50 dB.
Input Impedance Dimensions
6.5 k ohms, 28 x 80 mm,

37.405-E1 37.405-E1
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AF Amplifier Unit AA681a

Application

Amplifier unit AA68la consists of an automatic
volume controlled AF amplifier which maintains
a constant output level for varying input voltages
between 0.4 and 7.7 volts.

Furthermore the unit contains an extra separate

amplifier,

Mode of Operation

The automatic volume controlled amplifier con-

sists of these stages:

An input stage with a pre-emphasis network
An amplifier stage
A rectifier stage (AVC).

The input stage (Ql) operates as an emitter-
follower having a high input impedance. Re-
sistor R4 and the capacitors C2 and C3 consti-
tute the succeeding pre-emphasis network., A
strapping arrangement allows the pre-emphasis

to be set to one of the below values:

The AF output is taken from the collector of Q3
to terminal 4 of the unit, The upper cut-off-
frequency of the entire amplifier is determined

by capacitor C6,

From the collector of Q3 part of the AF signal
is applied to the base of Q4 which works as a
rectifier as the base signal controls the col-
lector dec-voltage. The controlled d.c. voltage
is applied to the AVC-diodes E1 and E2.

Imagine that the amplifier input level increases,
then the output level and the signal applied to the
base of Q4 will at first increase. This will cause
a rise of the Q4 collector-voltage and of the cur-
rent through the AVC-diodes, the a.c. resistance

of which will consequently decrease.

Because of the voltage divider formed by R5 - E1,

E2 the signal applied to the base of Q2 will de-
crease and so will the amplifier output, and a

stable condition will occur.

60.009-E1

The time constant is determined by C9 and the

resistance of the diodes. By means of potentio-
meter R13 the output level can be adjusted from
-4 dBm to +3 dBm,.

The extra AF amplifier consisting of transistor
Q5 and Q6 operates as a traditional amplifier
stage with negative feed-back.

The amplification can be adjusted by means of

potentiometer R19,

Data

Supply Voltage
-24V x£5%,

Current Consumption (total)
18 mA 2 mA.

Input Impedance
AVC-amplifier: 100 k.
Extra amplifier: 600 2 +20%.

Output Impedance
AVC-amplifier: 600 2 +20%.
Extra amplifier: 600 2 +20%.

Max. Input
AVC amplifier: 7.7 volts.

Output
AVC amplifier: For a 1,23 volt input adjustable
between -4 and +3 dBm.

Extra amplifier: Max. output 0 dBm.

Automatic Volume Control
For a 1.23 volt input: +16dB/-10dB.

Delay of AVC
At -4dBm output: 20 msec.

At +3dBm output: 60 msec.

Amplification
Extra amplifier: Adjustable between -4dB and
+20dB.

Frequency Range
Extra amplifier: 300-3000 Hz.

60, 009-E1
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no code data no’ code data
R1 |80,5259 6,8 xQ 1/8W
R2 |80,5261 10 k@ 1/8W
R3 | 80,5236 82 @ 1/8W
1 | 99,5020 114004 Diode
Q1 99.5144 BC214L Transistor
ReA | 58.5069 g:i:y (Si: V23012-
A0105-4001)
udard at BO :
3=4=T70 : oy
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DC-Amplifier DA681

Application

The function of DC-amplifier 681 is to switch on and off the loudspeaker,

depending upon the level of the squelch signal.

Operation.

The squelch signal is fed from the receiver to the DC-amplifier stages
Q1 and Q2. The amplified signal is then applied to the base of transistor
Q3, the collector of which is connected to -24V via an external relay,

which controls switching of the speaker.

| DR661

q3 .3
, —0- -24V RX
Squelch-ignal ->—+ >

At a squelch level between -16V and -8V on terminal 1, transistor Q3

s
oV RX

becomes conducting, which causes the relay to operate, and the speaker
to be switched on.

A squelch level above -16V cuts off Q3, and the relay releases, switching
off the loudspeaker.

Specification.

Squelch levels:

Cut-off -24V,

Open -8V.

Opening level -16V £20%.
Collector current in Q3: Max. 100mA.
Temperature range: -30°C to +60°C
Supply voltage: -24V #5%,

/LF 36.171-E1

DA681 Stormo  |»0 11’ 70 Page 1 of 1




2/128'0070

189VQ YIMYH LSHOA HOTINDS
HHIATTdINY HOTHNOS

NZAISININOdWOX V4 13S 8971Sasuy L)MANL
80IS ININOJW0D WOo¥d a3IM3IA LINDYID AT INING

IYNOIS HITBNDS K

A72—

an 1H
1no s

ouI0}§

Zo'lo (4]

a2 a 3 0 8

N3ANNE vidd 13S .
M3IA WOLLO8

AOO
v
uzz
19
€0 AL'y
1y
an 1M
10 s1%
AYE- O—
(4

TYNODIS HOI3NDS n_.\r




189VvVd

dHENYF 1SY04 HOTHNOS
HHIATTAINY HDTANOS

Fm:mw "00¥X g

ViLvd

ddOoD

‘'ON

ddAL

oui0lg

J0)STSURL T, Z20LENT $$16°66 | €O

JI03STSURLT, $Z6ZNE LTTG "66 20

JI0)STSUBLL $262NE LTTG 66 10

9pPOId 002VO 820G "66 1d

M8/ T " . %S M LY LG26°08 9y
M8/ T i i %G M 22 G926 08 gy
M8/ T i i %G 1 22 692G 08 Py
M8/ T i i %G B 28 2LZG 08 ey
M8/ T i i %S 1 28 225 °08 24
M8/ T WIIF UOqaed %G ¢ L ‘¥ LG2G °08 1™
A 06 A “18a470d 90T JU 37 1L0S “9L 9]

YL1LvVd HdOD | 'ON | HdA L

ouiol§




.,O, ,,m 3gox
S z|  L00Z-189 NG 1812V
> W B JIHNIALISYINIQ 6219 90 10
N 1IND A1/S¥3A1Q 00/ 98 20LEN:
9219V 929 $9'20 6D'SO'CY’ 1D
—
.S N 9 3 2o o3 3 G g
4 [¢]
o2 '
o€ g g 0
o4 .
iy youms 90 A & pul 41
09 7 ur 4y
0L
og —@ Hono
06 Ja0t]
ool 9y sdwo?
oW
o
ogl 4002 -289 21,
o4 ¥9'c u 8& o . P3YUY2)anbs
s 61N QY 6 Jjun yojanbg
HIBNI
S @ —0 2sj36pn )anuoy
27 0 uo1pagyas januoy
29+ §O— ——0n 95736700 pNUIRI
(A : U01708798 3709
_ 53
«ﬂﬂ ..«m g® oy
prunaa i i )
ur0d 963 095 H_ 20LEN2 g
ZOLENZ Sky M
Ay £0
69 iy 20L5N? :
224 oy —
JsJ0421U17
Yll_ 0y 42141)duip Ul
paof 21ur7
20198 20 f ¢ yppa aurg
My
Exum n MLy 1y 2l ﬁ o
vy ey i
"7z O g * aun
801 09
40 nE's %009
9y =
o s
Nb2 - 2 21U
Jop0I0dwoy B aun
NEY T IWESTIE ] 431]1450dADT 47
. s
JaM0))04 J24IWT s/o1 ¢ =04 J34)14 ssbd Mo 4oHMSY 4y sbayaiuil

11N2112 2uU17




no code data no code data
C1 | 76.5081 | 2,2y 5% polyest.63V | R27(80.5269 | &7kQ 5% kull 1/8W
C2 | 76.5081 | 2,24 5% polyest, 63V | R28(80.5261 10k - - -
C3 73.5007 S5u bipolarelektrolyt R29180.5251 1,5k = = -
i R30(80. 5229 220 - - -
C4 | 76.5073 0,1p 10% polyest.
TB 100V
C5 | 76.5070 | 10n 10% polyest FL50v| =} | 995150 | Bridge rectifier
o6 | 76.5070 |- - . . . . _|E2| 99.5028 |Diode, Si1N914
o1 | 76,5070 |- - . . . . _|m3 | 99.5020 |Diode, Si1N4004
C8 | 76.5072 | 47n 10% polyest F.50Y -4 | 99.5028 | Diode, Si IN914
C9 | 73.5102 |2,2u 20% tantal 35v | 1°9 | 99.5042 éqfi“:,rgslgge 9,1V
Rl | 81.5049 1k 5%carb .filin 1/2W Q1 | 99.5144 Transistor 2N3702
K2 | 80,5250 |6,8k2 - -  1/BW] o) | 99 5143 | Transistor BC108
Td~, | 800565 | S2kA - e . Q3’| 99.5144 | Transistor 2\3702
#3 | 900202 | lakiz . . . Q4 | 99.5143 | Transistor BC108
o | 60.5281 POksz - - i} Q5 | 99.5144 | Transistor 2N3702
RE °| 80,8287 \4,TKE -~ = © s Q6 | 99.5142 | Transistor AC128
BT | #0.5000, | AIkE = = = Q7 | 99.5106 | Transistor AC125
"8 | 80.5255 3,3k - - ) Q8 | 99.5106 T'ransistor AC125
B2 | ¥haReE dagd b - = Q% | 99.5144 | Transistor 2X3702
R10| 80.5257 |4,7k2 - - -
f#ll| B0.5248 14708 =~ - = T1 | 60.5097 | Transform.,line
Ri2| 80.5262 |12k - - - 150/150/600%
R13| 80.5255 |[3,3kQ - - -
R14 80.5453 2,2k - -  1/4W
R15| 80.5246 |5602 - -  1/8W
116 | 80.5261 |10k - - -
R17 80.5264 18k2 - - =
R18| 80.5258 |5,6kQ - - -
R19| 80.5246 |560Q - - -
R20| 80.5249 |1k - - -
R21| 80.5261 |10k@ - - -
R22| 80.5264 |18kQ - - -
R23| 80.5258 |2,2kQ - - -
R24| 80.5253 |- - - - o -
R25| 80.5253 |- - - - - -
R26| 80.5269 |47k@ - - -
Partlist o
DV681 s
Stykliste -
9

< mpste
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no code data no code data
R1 80.5457 4,7 kQ 1/4W
R2 | 80.5457 | 4,7 kQ 1/4¥
gé" 76,5068 0,1uF 1% 30V
a7 76.5001 20 nF 2% 100V
c8 76,5001 20 nF 2% 100V
11-
13 61 1026 186 mHy
L4 61.1027 1,86 Hy
L5 61 1027 1,86 Hy
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no code data no code data
1 76.5073-00| 0,1uF 10% polyest.
TB100
C2 | 76.5068-00| 0, 1 uF 1% polystyr.
: TB63V
C3 76.5068-00| 0, 1 uF polystyr.
TB63V
C4 73.5109-00| 10nF 20% tantal 16V
R1 80.5247-00| 68052 5% carb. film
1/8wW
R2 80.5246-00| 5609 5% carb. film
: 1/8W
R3 | 80.5265-00| 22k 5% carb. film
1/8W
R4 80.5265-00] 22k 5% carb. film
1/8W
R5 80.5249-00| 1k 5% carb. film
et 1/8W
R6 | 80.5274-00]120k 5% carb. film
. 1/8W
R7 80.5263-00| 15k 5% carb. film
1/8W
R8 80.5261-00 {10k 5% carb. film
1/8W
Q1 99.5144-00| Transistor BC214L
Q2 99.5144-00 | Transistor BC214L
1.1 61.1198-00|Coil 740mH
CH 76.5069-00|1nF 10% polyest
FL 50V
i 4
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no code data no code data
1 76.5073-00{0, 1uI- 10% polyest.,
TB100OV
C2 76.5068-001 0, 1 uF polystyr. TB63Y
C3 |[76.5019-00 2, TnF 5% polystyr
TB125V
C4 | 76.5068 =000, 1ul* polystyr TBE3V
(35 76.5072-00] 47nF 10% polyest.FLL5PV
o 73.5109-00110uk 20% tantal 16\
T 73.5114-0011 pF 20% tantal 35V
R1 80.5246-00|560Q 5% carb. film
R2 80.5265-00(22k 5% carb. film
1/8W
R3 |[80.5265-00({22k 5% carb. film
1/8W
R4 80.5249-0011k 5% carb. film
1/8W
R5 80.5227-00{15 Q 5% carb. film
1/8W
R6 80.5273-00(100k 5% carb. film
1/8W
RT7 80.5268-00(39k 5% carb. film
1/8W
R8 |80.5249-00|1k 5% carb. film
1/8W
R9 80.5259-00 |6, 8k 5% carb. film
1/8W
R10 | 80.5262-00|12k 5% carb. film
1/8W
R11 | 80.5285-00|1M 5% carb. film
1/8W
R12 | 80.5268-00|39k 5% carb. film
1/8W
Q1 99.5144-00 |Transistor BC2141L
Q2 99.5144-00 |Transistor BC 2141,
Q3 99.5117-00|Transistor 2N2924
1.1 61.0928-00|Tone-coil
1.2 | 61.0928-00|Tone-coil
LI/ o -
912,70, Stykliste g -
FN683 o
[T e Parts list ST - o
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Line Amplifier LAG681

The line amplifier is built on a wiring board, It
consists of the following stages:

Attenuator
Equalizer

Amplifier stage

The line amplifier serves the purpose of ampli-
fying or attenuating the input signal., Its frequency
response can be altered by means of a system of

straps.

Mode of Operation

Attenuator

An attenuator in the input circuit can be adjusted
to provide either gain or attenuation between +28dB
and -20dB in steps of 2dB.

The overall resistance of R1, R2, R3, R4, R5, and

R6 provides an input impedance of 600 ohms. Taps
between the resistors permit reducing the impe-
dance in steps of 10 dB., Resistors R7, R8, RS9,
R10, and R11 in combination with the input impe-
dance of transistor Q1 form an additional voltage
divider which permits further gain or attenuation

adjustment in steps of 2 dB,

Equalizer

Transistor Q1 employs frequency-dependent nega-
tive feedback, The frequency response can be
altered through a system of straps in the emitter

circuit of Q1.

Without straps inserted, the emitter circuit will
consist solely of resistor R15, This provides flat

frequency response between 300 and 3400 Hz,

With terminals A and B strapped together, R18 and

C4 are connected in parallel with R15, producing
a 3 dB rise at 3000 Hz,

With terminals A and C strapped together, R17
and C3 are connected in parallel with R15, pro-
ducing a 6 dB rise at 3000 Hz,

36, 162-E1

With both of the above-mentioned straps inserted,

the frequency response is raised 9 dB at 3000 Hz.

By altering the frequency response as described
it is possible to compensate the line capacitance
for line lengths of 0,4 km, 8 km, and 12 km,

respectively,

Resistors R17 and R18 in the two strap circuits
serve the purpose of limiting the gain at very high

frequencies.

Amplifier
The amplifier is composed of transistors Q2 and
Q3, which are directly coupled to each other and

provide a voltage gain of 15,

Distortion is minimized through heavy negative
feedback (R21 and R24). The amount of feedback
increases with frequency, due to capacitor C6,

in order to reduce gain at very high frequencies,

Temperature compensation for variations in the
gain provided by transistor Q2 is effected by
diode E2, whose temperature coefficient corre-
sponds to that of the diode represented by the

emitter and base of the transistor.

There is DC negative feedback from the emitter

of transistor Q3, via resistor R23,

The output impedance of the unit is largely

determined by resistor R27,

Data

Supply Voltage
24V +5%.,

Temperature Range

-30°C to +80°C.

Gain

Max. 28 dB =1 dB.
The attenuator permits gain adjustment from
+28 dB to -20 dB in steps of 2 dB.

36.162-E1
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Harmonic Distortion

Less than 1%,

Crosstalk from Supply Voltage

Less than 30 dB from 300 to 3000 Hz.

Frequency Response

Without straps: Flat from 300 Hz to 3400 Hz +1 dB.
Strap A-B: +3 dB at 3000 Hz,
Strap A-C: +6 dB at 3000 Hz,
Straps A-B and A-C: +9 dB at 3000 Hz.

Input Impedance

600 ohms +20%,

Output Impedance

600 ohms =20%,

Output Voltage

Max, output voltage is 0 dBm with the amplifier
terminated in 600 ohms in parallel with 0,5 yF,

Dimensions

28 x 80 mm,

36.162-E1 36,162-E1
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Level Control Amplifier LC681

The level control amplifier is built on a wiring

board. It consists of the following stages:

AF amplifier
Amplitude detector

Gate circuit.

The level control amplifier serves the purpose of
attenuating all audio signals below a certain level
(-58 dBm) whereas it permits all signals above

that level to pass through unimpeded.

Mode of Operation

The AF amplifier and the amplitude detector
produce a DC voltage proportional to the ampli-
tude of the incoming signal. As soon as the input
signal - and hence also the DC voltage at terminal
1 of the gate circuit - is sufficiently large, the

gate will operate and permit the signal to pass.

AF Amplifier ME1l and Amplitude Detector

The AF amplifier is a DC-coupled three-stage
amplifier enclosed in a TO5 housing. Good DC
stability is accomplished through the use of
negative DC feedback from the collector of the
last transistor to the base of the first transistor,
which connects to chassis potential via an integral

12 kohm resistor.

The amplifier output is bypassed for RF by capaci-
tor C3.

The amplifier has a gain of 60 dB from its input

(terminal 3) to the output of the DC amplifier,

The amplitude detector following the amplifier
employs conventional circuitry. The rectified
signal is smoothed effectively by capacitor C5,

C6, and resistor R5.

Gate Circuit ME2

The gate circuit is a dual-two-input gate con-
sisting of four transistors with pairwise common
collector resistors. The unit is enclosed in a
TO5 housing.

A. Mode of Operation at High Input Level

When the detector output voltage (the voltage at
terminal 1 of the gate circuit) is sufficiently high,
the first transistor will saturate, thereby causing
its collector voltage - and hence also the base
voltage of the fourth transistor - to decrease
(relative to the gate-circuit emitter voltage). The
fourth transistor will then cease to conduct, and
its collector voltage will increase. This will re-
sult in an increase of the collector-emitter volt-
age across the third transistor, which is conse-
quently enabled to amplify the input signal, appliec

to its base via resistor R8 and capacitor C8.

The third transistor is DC coupled - via terminal
6 of the gate circuit - to the external transistor
Q1. The output signal is taken off the collector
of Q1 through a capacitance. The gate circuit

has a gain of 12,

AF AMPLIFIER DETECTOR GATE
> E
AF INPUT SdAETZ —> AF OUTPUT
ME1

60.011-E2

60.011-E2
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B. Mode of Operation at Low Input Level

If a low voltage is applied to terminal 1 of the
gate circuit, the first transistor will cut off,
thereby causing its collector voltage, - and
hence also the base voltage of the fourth tran-
sistor - to increase (relative to the gate circuit
emitter voltage). The fourth transistor will then
turn on, thus short-circuiting the third transis-
tor, with the result that the external transistor,
Q1, will receive no input signal from the gate

circuit.

Technical Specifications

Input Impedance

600 ohms *=20%, unbalanced.

Output Impedance
600 ohms *=20%, unbalanced.

Input Level
Between -25 dB and 0 dB (70% modulation),

60.011-E2

Storno

Output Level

Between -25 dB and 0 dB (70% modulation),
Gain

0 dB.

Threshold value
-58 dBm =6 dB.

Attenuation of Signals below Threshold value
60 dB.

Harmonic Distortion

3%.

Supply Voltage
24V +5%.,

Temperature Range
-30°C to +60°C.

Dimensions

80 x 16 mm.

60.011-E2
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no code data no cade data

R1 80.5262 12k 5% 1/8\7V

R2 86.5246 5k 20% Pot.lin.0,1 5W

R3 |80.5241 2202 5% 1/8W

R4 80.5269 47k 5% -

RS 80.5251 1,5k 5% -
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MCG681 Microphone Unit

The MC681 microphone unit is built on a printed

wiring board, It consists of these main circuits:

Microphone amplifier

Indicator amplifier

The microphone unit serves the dual purpose of
(1) amplifying the microphone signal to a level
adequate for modulating the transmitter and (2)
providing meter indication of the instantaneous

speech level,

Circuit Description

Microphone Amplifier

The microphone amplifier has three DC-coupled
stages, A negative-feedback circuit keeps the gain
and frequency response of the amplifier indepen-
dent of changes in temperature and battery voltage.
The feedback action is accomplished by placing
the voltage drop across R1 - which is part of the
output voltage - in series with the input signal

from the microphone cartridge.

Indicator Amplifier

The indicator amplifier consists of a conventional
amplifier stage and an emitter féllower working
into a rectifier circuit that is loaded by a pointer

instrument and damped by a capacitor, If the

37.343-E1

pointer stays inside the red scale sector, the

microphone level is correct (-17 dBm).

Adjustments

Output level is adjusted to the correct value with
potentiometer R7,

Data

Operating Voltage

-24 volts +5%.

Input Level
-79 dBm.

Output Level
-17 dBm.

Frequency Response

300 Hz (-2.5 dB) to 3000 Hz (+0.5 dB).

Indicator Instrument

Approx, 150 yA to 200 yA,

Temperature Range

-30°C to +60°C.

37, 343-E1
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Power Supply Unit PS681

General
The power supply PS681 is built on a single chas-

sis plate which incorporates a printed circuit
board, wiring and consists of the following main

circuit elements:

Transformer, rectifiers and filters
Voltage regulator

Fusing circuit

The PS681 is normally supplied from AC manins,
The unit converts the nominal AC input of 220V,
50 to 60 Hz, into a stabilised DC output of 24V,

The power supply can readily be modified for
emergency operation from a suitable battery
unit, A switch is then provided which in the case
of mains failure permits the change over to DC

input.

Circuit Description

Transformer, rectifiers and filters

The mains transformer is enclosed in a metal
housing which also contains the fuse holder and

fuse link,

The primary circuit comprises four input leads:
0V, 220V, 240V and earth, The Transformer
core and electrostatic screen are internally con-

nected to the earth lead,

Two secondary windings are provided viz. the 30V

main and 15V auxiliary. Full wave bridge cir-
cuits are used for rectification and are followed

by DC smoothing filters.

Voltage regulator

The electronic regulator consists of the series
transistor Q1, control transistor Q2 and ampli-

fier Q3. These transistors are silicon NPN type.

A part of the stabilised output voltage is taken
from the voltage divider and applied to the base
of the amplifier transistor Q3. The emitter of

Q3 is held at a constant potential provided by

36.142-E1

the reference diode E8, The collector of the
amplifier transistor is connected to the base

of the control transistor Q2.

Regulation is performed by comparing a sample
of the output voltage with the reference. -Any
difference voltage present is amplified by Q3

and controls the series transistor Q1. Compound
connexion of Q1 and Q2 is used to provide the

necessary current gain,

If the output voltage increases, the collector
current of the amplifier transistor will increase.
This will cause a decrease in the base voltage of
the control transistor and also in the base volt-
age of the series transistor Q1. Consequently
the voltage drop across Q1 will rise and the out-

put voltage will decrease,

The adjustment of the output voltage to -24V is

carried out by means of the potentiometer R17,

Fusing circuit

The fusing circuit acts as an electronic excess

current fuse,

The circuit comprises two transistors, Q4 and
Q5, in a complementary bistable network, Under
normal conditions the two transistors are cut off,
The diode E7 is biased in the reverse direction
and the voltage regulator stabilises the output

voltage as described above.

When the current flowing through resistor R3
exceeds a predetermined value, transistors Q4
and Q5 are switched on. Diode E7 then conducts
and drives Q1 and Q2 into cut off condition which

causes the output voltage to disappear.

Resetting is carried out by disconnecting the
mains supply for approximately 15 seconds to

allow the storage capacitor C1 to discharge,

Any units connected to the PS681 are protected
against excessive output voltage which may be

generated due to failure of the series regulator.

A Zener diode E9 is provided which will limit
the output voltage to approximately -30V, In the

36, 142-E1
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event of failure of the stabilising circuits, the
diode will be overloaded and destroyed. The out-
put current will be interrupted either by the e-
lectronic fusing circuit or the fuse link in the

mains transformer,

Specifications

Supply voltage
220V or 240V, 50 to 60 Hz.

Permissible variation of supply voltage

220V terminals, 176V min., 242V max,
240V terminals, 192V min,, 264V max,

Output voltage
-24, 0V stabilised.

Variation in output voltage

for maximum variations of supply voltage, load

current and temperature: 0,6V,

OQutput current
0, 6A max,

36.142-E1
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Output voltage ripple

<10 mV .
pP-p

Input current
220 mA max,
Power input

at V. =220V and for I = 0,6A: 28VA
in ou

t

Protection

fuse link in the mains transformer: 0, 25A,
operating point of the electronic excess current
fuse: 750 mA +5%.

excess output voltage operating point: =30V =10%.

Ambient temperature range

specified:  -25°C to +70°C
permissible: -30°C to +80°C,

Insulation

The mains transformer meets standards of power
transformer, Class 2, according to CEE Publ,

no, 15,
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no code data no code data
c1 73.5106 68uF Elko 15V
Rl 80,5257 4,7k 1/8w

R2 80,5265 22k 1/8W

R3 80,5265 22k 1/8w

R4 | 80.5%6 3,9k 1/8w

R5 80,5247 6800 1/8W

R7 80,5265 22k 1/8w

R8 80.5253 2,2k 1/8W

R9 86.5039 10k 0,1W 1lin,
E1 99.5146 6,9V 5% BZY60
E2 99.5028 1N914

E3 | 99.5075 7,6V 5% BZY61
A 99.5144 2N 3702

QR 99.5142 AC128

o/ B
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no code data no code data

c2 73.5103 4,7uF 10% Tantal

C3 73.5007 5 pF 100V Bip.

C4 73.5007 5 uF 100V Bip.

c5 73.5007 5 pF 100V Bip.

Rl 86.5039 10 kQ pot. line

R2 80,5226 12 Q 5% 1/8W

R4

RS 80.5241 220 5% 1/8W

R6

27 60.5453 2,2kQ 5% 1/4 7.

R8 84.5005 470 Q 10% 5,5W

R9 80.5261 10kQ 5% 1/8W

R1C

R11 80.5246 560 @ 1/8W

E2

E3 99,5028 Diode 1N914

E4

E5 99.5020 Diode 1N4004

RelL | 58.5061 Si V23154-D0556-B110

71 60.51138 JS 1,25P 3131

P2 60,5098 JS 0,32P-8477/2

4 60.5097 JS 0,32P-8867/3

gi; 99.5028 Diode 1N914
20-5-6 RELAY PANEL :
PG RELAPANEL RBB6C4e

tilh. diagr

0113090

xomp liste

X 113091

blad no
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no code data no code data
Cl 73.5007 4, TpF -10+100% BE7 99.5020 Diode 1N4004
‘ ' Elektrolyt, bip.100V | E8 | 99.5020 Diode 1N4004
C2| 176.5081 2, 2uF 5% polyest. E9 | 99.5020 Diode 1N4004
FL 63V E10( 99.5020 Diode 1N4004
C3| 76.5081 2, 2pF 5% polyest. .
FI, 63V E11l] 99.5020 Diode 1N4004
C4 | 73.5126 | 4,7uF 20% tantal 35v] E12| 99.5020 | Diode 1N4004
AN LI Y ;’f*g@&”° polyest. Rel] 58.5031 | Rela 2 x 5509
Si:V23154-D0438-B11
. 1 .
S8 |- 16508 %f*g’f;&% polyset ReR| 58.5070 | Relz 6309
Si:V23154-1.0020-B13
Cc7 73.5126 4, 7TuF 20% tantal 35V
R1 80.5253 2, 2k 5% kull 1/8W
R2 80.5226 1292 5% kull 1/8W
R3 81.5039 1502 5% kull 1/8W
R4 86.5039 10k 20% trim.poten-
tiom. 0,1W
R5 80.5246 56082 5% kull 1/8W
R6 80.5261 10k 5% kull 1/8W
R7 80.5241 22082 5% kull 1/8W
R8 80.5241 22082 5% kull 1/8W
R9 80.5241 2209 5% kull 1/8W
R10| 80.5246 56082 5% kull 1/8W
T1 60.5154 Transformator
1 50-150/150-1509
T2 60.5097 Transformator
150-150/600%
T3 60.5097 Transformator
150-150/600%
T4 60.5153 Transformator
6 %52 /70kS2
T5 60.5097 Transformator
150—150/6009
El 99.5020 Diode 1N4004
E2 99.5020 Diode 1N4004
E3 99.5020 Diode 1N4004
FE4 99.5020 Diode 1N4004
E5 99.5020 Diode 1N4004
E6 99, 5020 Diode 1N4004
CECYAD)
.2.170 PART LIST = s
kontrol af RB 6 84b g
! STYKLISTE -
tilh. diagr ‘: Q E
D112438 3
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no code data no code data
=)
C1 |73.5007-00 | 5pF 100V Bip. E5 [99.5020-00 | Diode 1N4004.
C2 |[73.5007-00 | 5uF 100V Bip. E6 |99.5028-00| Diode 1N914,
C3 |[73.5007-00 |5uF 100V Bip. E7 |99.5028-00| Diode 1N914,
C4 | E8 |99.5028-00| Diode 1N914.
C5 |73.5103-00 |4, 7uF 15V, E9 [99.5028-00| Diode 1N914.
C6 |73.5072-00 |47nF 50V. £10/99.5028-00| Diode 1N914.
E11[929,.5028-00 | Diode 1N914,
R1 186.5039-00 | 10kS2 pot. 0,1W lin.
R2 186.5050-00 |5k pot. 0,1W lin.
R3 [80.5246-00 | 5609 5%carb.filml/8W | T1 [50.5138-00| JS 125 P 3131
R4 [80.5453-00 |2, 2kQ Fb carb.filml/4§ T2 [60.5098-00| JS 0,32 P-8477/2 )
R5 |84.5005-00 |470Q 5 carb.film5/5W| T3 [60.5106-00|JS 0,32 P-9237/3
R6 |80.5261-00 | 10k Fb carb.film 1/8W| T4 [60.5106-00| JS 0,32 P-9237/3
R7 [80.5240-00 {18092 5% carb.film 1/8W
R8 [80.5240-00 | 18092 Fbcarb.film 1/8W
R9 |80.5248-00 | 8202 Focarb.film 1/8W| Rel|58.5061-00| Si V23154-D0556-B110.
R10(80.5233-00 | 4792 Fb carb.film 1/8W
R11 180.5233-00 | 479 b carb.film 1/8W
R12 [80.5252-00 | 1,8k % carb.film 1/8W
R13{80.5233-00 | 472 F carb.film 1/8W
R14[80.5233-00 | 479 b carb.film 1/8W
R15(80.5233-00 | 472 5 carb.film 1/8W
R16|80.5233-00 | 479 Fb carb.film 1/8W
R1780.5252-00 | 1,8k Focarb.film 1/8W )
R18(80.5233-00 | 4792 ¥ carb.film 1/8W
R19(80.5233-00 | 472 Fb carb.film 1/8W
R20(86.5039-00 | 10k pot. 0,1W lin.
El [99.5028-00 {Diode 1N914.
E2 |99.5028-00 |Diode 1N914.
E3 [99.5028-00 |Diode 1N914.
E4 [99.5028-00 |Diode 1N914.
REV. [DESING DRAWN] APPR. COMP. LIST DATE
:B=3~175 HT/MLyI D113094 21:11-67
S RB686a. [ A4 brWG. NC. =
Storno STYKLISTE X113095
RADIO COMMUNICATION SYSTEMS

629 1091 - (01)29 2111
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& AFJLF TX
8
2
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26
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no code data no code data
c1 | 73.5007 4,7uF -10+100% R16 | 80.5233 | 479 5%
elektrolyt, bip.100V Carbon film 1/8W
c2 |76.5081 2, 2uF 5% polyest. R17| 80.5233 | 479 5%
FI. 63V Carbon film 1/8W
C3 | 76.5081 |2, 2uF 5% polyest. R18| 80.5233 | 472 5%
FL 63V Carbon film 1/8W
C4 | 73.5126 | 4,7uF 20% tantal 35V | R19| 80.5252 | 1,8ke 5%
c5 | 76.5081 |2, 2uF 5% polyest. Carben film  1/8W
FL 63V R20 | 80.5233 | 47Q 5%
C6 | 76.5081 |2, 2uF 5% polyest. Gagbon fHlm.  1/8W
FL 63V R21| 80.5233 | 470 5%
c7 | 73.5126 |4, 7uF 20% Tantal 35V Carbon film 1/8W
Cc8 76.5072 47uF 10% polyest. T1 60.5154 Transformator
FL 50V 150-150/150-150%
R1 | 80.5253 |2, 2k 5% T2 | 60.5097 ;F;gnf;g‘/”g%&ggr
Carbon film 1/8W -
R2 | 80.5226 | 120 5% T3 | 60.5097 Tg’gnlssfg%‘})%tgr
Carbon film 1/8W "
R3 | 81.5039 |15002 5% T4 | 60.5153 g;’;n,?g‘l’{;mator
Carbon film 12W /
R4 | 86.5039 |10k 20% trim T5 | 60.5106 f;&“fggj%%m;m
potentiom. 0,1W - -
R5 | 80.5246 5608 5% sy ailes ?53??37?6%“5009
Carbon film 1/8W - -
R6 | 80.5261 10k 5% El | 99.5020 | Diode 1N4004
Carbon film 1/8W | &5 | 99 5020 | Diode 1N4004
R7 | 80.5240 | 1809 5% .
Carbon film 1/8W E3 99.5020 Diode 1N4004
rs | 80 5240 | 180 i B4 | 99.5020 | Diode 1N4004
Carbon film 1/8W | E5 | 99.5020 | Diode 1N4004
R9 | 80.5248 | 8209 5% E6 | 99.5020 | Diode 1N4004
Carbon film 1/8W | pr | 99 5020 | Diode 1N4004
R10| 80.5233 |47@ 5% .
Carbon film 1/gw | E8 | 99.5020 | Diode 1N4004
wiil soisess | g 568 E9 | 99.5020 | Diode 1N4004
Carbon film 1/8W | E10| 99.5020 Diode 1N4004
R12| 86.5050 | 5k2 20% trim. E11| 99.5020 | Diode 1N4004
potentiom. 0,1W
R13| 86.5039 | 10k@ 20% trim. HeLl D08 | Eele 2nER0 e
potentiom. 0,1W 15311-;73315 -DO438-
R14| 80.5252 1,82 5%
Carbon film 1/8W |ReR| 58.5070 Relz 6300
R15| 80.5233 47 5% Si:V23154-1.0020-
Carbon film 1/8W B133
Ko /IAA et T 2 ¢
2. 2.1 ool RB686b x|
Stykliste —
[T dagr | M

D112439

xomp hste
blad no
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Storno

REG81a Repeater Unit

The RE68la repeater unit is built on a printed

wiring board, It consists of these main circuits:

DC amplifier with relay

Timer circuit

The repeater unit is a sub-unit in control systems
where the base station operates in duplex and
repeater function is desired,

The repeater unit, which handles the transfer of
the receiver audio signal to the transmitter
modulation input and switches the transmitter on

and off, is used where:

a) the repeater function is controlled solely by
the squelch circuit; and where

b) the repeater function is controlled both by the
squelch circuit and by a tone signal,

Mode of Operation

If the repeater function is controlled solely by a
squelch signal, terminals 1 and 2 in the circuit
diagram of the RE681a should be strapped to-
gether and a potential of -24 volts applied to out-
put terminal 5. The latter condition is met by
pressing the repeater button provided on the con-

trol box,

If a squelch signal is now applied to output termi-
nal 1, transistors Q1l, Q2, and @3 will become
operative, and since relay M is already in the
operated condition, Q3 will be capable of oper-
ating the transmit relay (in the transmitter) in

time with the received squelch signal,

The received audio signal is now fed to terminal
3 of the repeater unit and from there via terminal

7 to the transmitter,

If the repeater button on the control box is not
depressed, audio signal from the control-box
microphone will be fed to terminal 8 and from
there via terminal 7 to the modulation terminals

of the transmitter.

The timer circuit performs no function when the

repeater unit is operated in this manner,

37, 330-E1

If the repeater function is controlled both by a
squelch signal and by a tone signal, the strap
between terminals 1 and 2 should be removed
and output terminal 9 connected to tone-receiver
terminal 1 the potential of which changes from
-24 volts to 0 volts on reception of the correct
tone or combination of tones., Moreover, -24
volts is applied to output terminal 15, causing
relay M to be operated when the tone receiver
feeds 0 volts to terminal 9. A squelch signal
received at terminal 1 will cause transistors Ql,
Q2, and Q3 to become conductive, This, in con-
junction with the fact that relay M is connected
to chassis potential via the tone receiver, enables
Q3 to operate the transmit relay (in the trans-

mitter) in time with the received squelch signal,

When the signal from the receiver disappears,
the timer circuit after some delay - depending

on its time constant - will cut out the tone re-
ceiver, corresponding to the Speaker Out button
on the control box being depressed. If the mobile-
station operator wishes to switch on the repeater
unit again, the squelch signal must once more be

accompanied by a tone call,

Adjustments

The time constant of the timer circuit is adjust-

able with potentiometer R8.

Data

Operating Voltage

-24 volts i-_5%.

Sguelch Level

Squelched: -19 volts

Unsquelched: -8 volts

Unsquelching level: -16 volts

Time Delax
15-45 sec.

Temperature Range

-30°C to +60°cC,

37.330-E1
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Connection

AF/LF RX

AFto LA
LFtil LA

Line/linie a

Line/linie b

AFJLFRX (0TX) 5 O

to/from

Forbindelse til/fra

7 O—

2.0—

O

10O

AFJLF LA (0TX) 6 O—
-C (24V) 3 O-
Key/tast H 10—
Squelch Q9 O-
oTx ! O— .
o RX 8 O———
konstr./tegn.
HT/ B0
28.72.69 <
godk.?% LINE PANEL [=,)
15-4- 49 LINIEPANEL i ¢ |3
</ Moo : =
KODE [}
Storno||, ;495 ¥R




no code data no code data

C1 73.5C07 5 pF 100/120V DC
c2 76 .5081 2,2uF 5% 63V
3 76.5081 2,2uF 5% 63V

R1 80.5439 150Q 1/4W
R2 80.5449 1 kQ 1/4W
R3 | 80.5439 150Q 1/4%

R4 | 86.5039 10 kQ 0,1W

El | 99.5020 1N4004

ReA | 58.5073 Si V23013-A0022-B101

ig 58,5029 Si V23154—CO426-B10$
(Trls 154c-65426/

93d)
or/eller
58,5062 Si V23154-C0722-B10

(Trls 154c-65722/93
T1 60.5097 JS 0,32P-8867-4

KHo/B0
b6=2=6 LINE PANEL g:
15.4.69 o
| [T drogr -~
D112694 >




o) g |

8 O —5 ac
7 O- —l
3 BA
4 QL
" o b - 13
9 5
,o gL
12 O- > lqs 5
ba
¥ o f
T/
5 O
{ 6 '
A : #00 C/n:j:.v -7Aba
i Sy =
8 85 = o 2
Z
16 O
o O
3 !13
3 0— o a0 e’ AA’
5[? ‘” 2™a3 0o 9
2x265
Ef
0A200 47/0
q
E2 E3 ag x—o— b i
0A200 0A200 8 N 6
- ! lzsao .n<
Ry
15k [!: 10k
2
fOuF
@
LINE PANEL 2)
LINIEPANEL Aeobdia | i
o ()
2 >~
KODE g Q




no code data no code data
el 73.5007 5 uF 100/120V IC
c2 73.5100 10 pF
Rl 80.5439 150 Q 1/4W
R2 80.5449 1 kQ 1/4W
R3 | 80.5439 150 Q 1/4W
R4 | 80.5451 1,5 k@ 1/4W
RS 86.5039 10 xQ 1/10W
El 99.5028 04200
E2 99.5028 0A200
E3 99.5028 0A200
ReA | 58.5058 Si 170a Tbv6702/10
ReAA| 58.5061 Si V23154-D0556-B110
ReB | 58.5057 Si 170a Tbv6702/41
ReBA| 58.5029 Si V23154~-C0426-B104
ReN | 58.5062 Si V23154-C0722-B104

or/eller

(Trls 154c 65426/93d
T1 | 60.5097 JS 0.32P-8867-4

. 2,
ITNTRPANEL RP682 8
<

xomp hste

blad no




—Off
—Q/]
A 1700 :|[]L _R25
15k
0uF
g 9
n o O
A
10
=
LINE PANEL N«
RP68Y 3
LINIEPANEL : 3|
KODE 8 E




no code data no code data
c1 | 73.5007 5 pF 100V Bip. 71 60.5097 Js 0,32P-8867/3
c2 | 76.5072 47 nF 50V T2 60.5106 JS 0.32P-9237/3
c3 |73.5100 10 uF 35V T3 | 60.5106 JS 0.32P-9237/3
R1 |86.5050 5 k0 0,1W pot.lin.
R2 |86.5039 10 k@ 0,1W pot.lin.
R3 (80.5435 68 @ 1/4aw
R4 |80.5435 68 Q 1/4w
R5 |[80.5454 2,7 k0 1/4%
R6 |[80.5438 120 o 1/4W
R7 |R0.5438 120 Q 1/4w
R8 [80.5450 1,2 kQ 1/4W
RO |80.5437 100 Q 1/4w
R10 [80.5437 100 @ 1/4W
R11 |80.5452 1,8 kQ 1/4W
R12 |80.5454 2,7 kQ 1/4W
R13 [80.5435 68 Q 1/4w
R14 [80.5435 68 Q 1/4W
R15 |80.5438 120 Q 1/4W
R16 |80.5438 120 @ 1/4W
R17 [80.5450 1,2 k@ 1/4W
R18 |80.5435 68 0 1/4W
R19 [80.5435 68 Q 1/4%
R20 |80.5454 2,7 kQ 1/4%
R21 [80.5437 100 Q 1/4W
R22 |80.5437 100 @ 1/4w
R23 |80.5452 1,8 kQ 1/4W
R24 |[86.5039 10 k@ 0,1W pot.lin.
R25 [80.5451 1,5 kQ 1/4W
El [99.5028 Diode OA200
E2 |99.5028 Diode OA200
E3 [99.5028 Diode OA200
ReA |58.5058 Si 170a Tbv 6702/10
ReAA| 58,5061 Si V23154~D0556-B110
ReB |[58.5057 Si 170a Tbv 6702/41
ReN [58.5042 $1 /¥231524-C0722-B104
58.5029 Si B23154-C0426-B104
—[F&r/50 =
\ K T o 3
)7 LINTEbANEL RP634 g
10 -5-67 5

TR diogr

N109211

xomp hste
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no code data no code data
ReC | 58.5058 Si 170a Tbv 6702/10
ReD | 58.5057 Si 170a Tbv 6702/41
ReE | 58.5062 Si V23154~C0722-B104
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5-10-72 0A200 til 1N914

no code data no code data
c1 | 73.5064-00| 2,2uF k0 T3 63V
Pl 80.5461-00] 10 xn 1/4W
R2 80.5439-00 1500 1/4W
23 | 80.5439-00 150 1/4W
R4 80.5449-00 1 k0 1/4%
R5 80.5441-00 2200 1/4W
R6 80.5440-000 1801 1/4W
R7 | 80.5448-00 8207 1/4W
n8 80.5443-000 3307 1/4W
R9 | 80.5444-00 3900 1/4W
R10 | 80.5444-00 3902 1/4W
R11 | 80.5440-00 180q 1/4W
R12 | 80.5461-00 10 kQ 1/4W
R13 | 80.5461-00] 10 kQ 1/4W
R14 | 86.5039-00 10 %o 1/10W pot. lin.
il 99.5028-00| Diode [N914
a2 99.5028-00| Diode |N914
o3 99.5028-00| Diode IN914
jip! 60.5097-00 JS O,32P-8867/3
ReV | 58.5062-00| Si V23154-C0722-
B104
(154c 65722/934)
or/eller
58.5029-00| Si V23154~C0426-
B104
(154c 65426/93d)
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T2 pafgrt d. 23-3-70

no code data no code data
Rl | 86.5039 | 10 k@ pot. lin.1/10W
R2 | 80.5461 10 k2 5% 1/4W
R3 | 80.5459 6,8 kQ 5% 1/4W
El | 99.5028 |IN914 Diode
ReV| 58.5062 Si vV23154-COT22-
B104
(154c 65722/93d)
Ql | 99.5144 BC2141. Transistor
Tl | 60.5097 | JS O,32P-8867/ 4
A:2 60.5153 LF transformator
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Tih diagr

LD115948

xomp histe

no code data no code data
Ccl 76.5081-00 2, 2pF 5% FL50V
c2 73.5126-00 4, TuF 20% tantal 35V
R1 80.5259-001 6, 8k 5% carbon film
1/8W
R2 80.5261-00] 10k 5% carbon film
1/8W
R3 80.5249-00 1 k 5% carbon film
1/8W
R4 81.5102-001 5,69 10% wire 0,5V
R6 80.5235-00 6822 5% carbon film
1/8W
R7 80.5236-00| 82 5% carbon film
1/8W
R8 80.5237-00] 1002 5% carbon film
1/8W
R9 80.5238-00] 12022 5% carbon film
1/8W
R10| 80.5240-00| 1802 5% carbon film
1/8W
R11| 80.5240-00[ 1802 5% carbon film
1/8W
R12| 80.5240-00| 18052 5% carbon film
1/8W
R13| 80.5255.00| 3, 3k carbon film
1/8W
El 99.5020-00| Diode 1N4004
E2 99.5227-00| Zenerdiode 2, 7V 5%
E3 99.5028-00|Diode 1N914
Q1 99.5144=00| Transistor BC2141L,
Q2 99.5121-00|{ Transistor BC107
Q3 99.5235-00| Transistor BD135
il 60.5097-00| Transformer
150.150/600%
Re.V| 58.5074-00| Relay 24V 20009 21
R14 | 86.5039~00| 10k 20% trim. carbon
0,1W lin
R5 80.5242-00] 27022 5% carbon film
1/8W
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no code data no code data
R1 | 86.5046 5 kQ 20% 0,1W E2- 99.5028 0A200
R2 |80.5249 1 kQ 5% 1/8W BT
R3 | 80.5254 2,7 k@ 5% 1/8W 01 | 41.5047 12 pol. switch/omsk
R4 | 80.5234 56Q 5% 1/8W
RS | 80.5246 560Q 5% 1/8W L | 99.5144 an3702
R6 |80.5273 100kQ 5% 1/8W es 99.5144 2L
R7 |80.5238 120Q 5% 1/8W 3 poglal Ll
R8 |80.5245 470Q 5% 1/8W
R9 |80.5245 470Q 5% 1/8W
R10 | 80.5243 330Q 5% 1/8W
R11 | 80.5249 1 kQ 5% 1/8W
R12 | 80.5260 8,2kQ 5% 1/8W
R13 | 80,5261 10 kQ 5% 1/8W
R14 | 80.5259 6,8k 5% 1/8W
R15 | 80.5268 39 kQ 5% 1/8W
R16 | 80.5246 560Q 5% 1/8W
R17 | 80.5264 18 kQ 5% 1/8W
R18 | 80.5254 2,7 kQ 5% 1/8W
R19 | 80.5262 12 kQ 5% 1/8W
R20 | 80,5253 2,2kQ 5% 1/8W
R21 | 80,5260 8,2kQ 5% 1/8W
R22 | 80.5279 0,33MQ 5% 1/8W
R23 | 80,5240 180Q 5% 1/8W
R24 |80.5235 68 Q 5% 1/8W
R25 | 80.5448 820Q 5% 1/4W
R26 | 80,5254 2,7kQ 5% 1/8W
R27 | 80.5246 560Q 5% 1/8W
Cl | 76.5069 1 nF 10% 50V
c2 |73.5109 10uF 20% 15V
83_ 76.5074 0,22uF 10% TB1OOV
4
C5 |73.5110 80pF-10+50% 35V
cé 4,TnF
C7 |T73.5110 80uF=-10+50% 35V
c8 |73.5109 10uF 20% 15V
El |99.5146 ,BZY60
R
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no code data no code data

61 76.5069 1nF 50V

Cc2 73.5001 10pF 25V

R1 80.5234 56Q 1/8W

R2 80.5243 330Q 1/8W

R3 80.5246 560Q 1/8W

R4 80.5249 1KQ 1/8W

R5 80.5254 2,7KQ 1/8W

R6 - - -

R7 86 .5050 5KQ trim pot. lin.

1/10W

01 47.5047 Switch/omsk. 12 x 1
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no code data no code data

R1 | 80.5290 2,7 kQ 1/8W

R2 | 80.5245 470Q 1/8W

R3 | 80.5245 470Q 1/8W

R4 | 80.5238 120Q 1/8W

R5 | 80.5242 270Q 1/8W

R6 | 80.5242 270Q 1/8W

R7 | 80.5249 1000Q 1/8W

R8 | 80.5249 1000Q 1/8W

R9 | 80.5248 820Q 1/8W

R10 | 80.5248 820q 1/8W

R11 | 80.5245 470Q 1/8W

R12 | 86.5039 10kQ trim.lin. 1/10W

c1 | 76.5072 0,047pF 50V

c2 | 76.5075 0, 33pF

- 106 §
/-éi)\ Z;f“;f RESISTOR PANEL RPEB1S S
) Mo- 10-eq MODSTANDSPANEL o
o] [FTT006 i




10 0—_!7 Q -0 7
2 a4
3 & n "
5
(3
15 O————0 72
4
VS o 1
—0 3
1
ZN3702
6.6k
— < — -0 5
4 0—0 2 O—
13 6
3 12 Va a Vs p
" 1y
RELAY PANEL  Rpgers >
REL EPANEL Sk
| ‘ z t
Storno || , /5085 e r Bl




no code data no code data
R1 | 80.5461 10k 1/4W
R2 | 80.5461 10k 1/4W
R3 | 80.5459 6,8k 1/4W
R4 | 80.5459 6,8k 1/4W
El | 99.5020 1N4004 diode
E2 | 99.5020 1N4004 diode
Ql | 99.5144 23702
Q2 | 99.5144 2N3702
ReA | 58.5061 Si V23154-D0556-B11(
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no code data no code data
i 76.5081 2,2pk 3% polyester
FL 63V
Cc?2 76.5081 2, 2pF 5% polyester
FL63V
C3 | 76.5007 4, 74F Bipolar
elektrolyt 100V
T1 60.5097 I'ransformator LT
150/150,6008
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no code data no code data
o 73.5007 5uF 100/120V DC
2 76 .5081 2,2uF. 63V IC 15%
3 76 .5081 2,2uF 63V DC. 5%
1 80.5441 220Q 1/4W
R2 80. 5441 220Q 1/4W
E1-E5 99.5028 1N914
ReT 58.5055 SI V23154~-C0721=B110
(Trls 154c 65721/93e)
il 60.5097 JS 0,32P-8867-4
R3 89.5052 |PTC-=Modstand
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no code data no code data
Gl |3, 5007 Sk 100‘/120 VDC
C2 |76.5081 2,2 F 63 VDC 5%
C3 |76.5081 2,2pF 63 VDC +5%
El- 199.5028 QA200 or/eller 1N914
E5
K-P| 58.5029 STV23154-C0O426-B104
(TRLS154c 65426/93d
or/eller
58.5062 SIV23154-CO722-B104k
(TRLS154c 65722/93d
T 58.5055 SIV23154-CO721-B110
(TRLS154c 65721/93€)
R1 | 80.5441 2200 1_/4W
T1 160.5097 JS 0. 32P-8867-4
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5-10-72. C1-C2: 73.5081 til 76.5081

no code data no code data
Cl1 73.5007 S5pF 100V Bip.
c2 76.5081 2,2pF 63V
.3 76.5081 2,2pF 63V
ReK458.5062 SiV23154-C0O722-B104
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