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CHAPTER 1. TONE SYSTEMS

Introduction

This manual covers the types of tone equipment
which are available as standard accessories for
radio stations of the STORNOPHONE 600 series
- that is, Type CQF600 fixed radio stations with
associated Type CAF600 control systems and
Type CQM600 and Type CQL600 mobile stations.

Our objective in preparing this manual was to
illustrate, through text and diagrams, the design
and operating principles of the equipment in order

to facilitate installation and service.

Application

Tone equipment is used primarily for selective
calls from the base station to mobile stations.
This permits the base station to call only one
mobile station at a time: each call begins with a
tone code signal that will be received only by the
station being called; the other mobiles will not be
disturbed by the call,

Tone equipment may also be used for calls from
mobile stations to the base station, in which case
each call is indicated by an acoustic signal and a
light signal at the base-station control desk. In an
extended version of the system a lamp indicator
board at the operating position permits identification

of the calling mobile unit,

Moreover, tone equipment may be used for the
transmission of functions from a control desk to
a fixed station, and for transmitting special func-
tions from mobile stations to fixed stations -

starting up a repeater station is a case in point.

The complete range of tone signalling systems and

associated standard units is tabulated below,

The different types of call systems are described

in the subsequent sections.

TONE GENERATOR FOR
TONE RECEIVER TONE TRANSMITTER | CONTROL DESK
Number of Number of Number of

SYSTEM TONE FREQUENCIES, Hz TYPE Combinations | TYPE | Combinations | TYPE |Combinations

1060, 1160, 1270, 1400, 1530, 1670,

1830, 2000, 2200, 2400, 2600, 2900 e 12 TT681 12
SINGLE 825, 1010, 1240, 1435, 1520, 1750, 1860, 1980,
TONE 2000, 2135, 2280, 2450 (special frequencies) Thees ¥ AL 12

Tone a: 1060, 1160, 1270, 1400, 1530, 1670,

1830, 2000, 2200, 2400, 2600, 2900 TREAZ T — - ggggg 64
Tone b 1060, 1160, 1270, 1400, 1530, 1670, 1
‘1830, 2000, 2200, 2400, 2600, 2900

DOUBLE
TONE

5 . 1060, 1160, 1270, 1400, 1530, 1670,

one a: y83p, 2000, 2200, 2400, 2600, 2900 TR687 72 TT687 72 TG687 60

Tone b: 615, 675, 735, 805, 885, 970

Digit: 1 2 3 4 5 6
TONE Freq,: 1060, 1160, 1270, 1400, 1530, 1670 SR684 10000 ST684 10000 SG684 100
SEQUENCE
4 DIGITS Digit: T 8 9 0 rep. alarm SR6842 90-91

Freq.: 1830, 2000, 2200, 2400, 2600, 2800 (Note)

Note: With Group Call Feature
1-1 31.067-E1
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Single-tone System

This system is used primarily for tone calls
from mobile stations to a base station. It com-
prises a TT681 tone transmitter, which is in-
stalled in all mobile radiotelephones of the sys-
tem. In CQM600 installations, the TT681 ‘;one
transmitter is mounted in the control box (CB60x)
of the station; in a locally controlled CQL600
station, it is mounted inside the station cabinet,
The tone transmitter is operated by depressing
a tone call button for approx, 1 second.

A TR681 tone receiver is also used. This is in-
stalled in the control desk of the fixed radio

station.

Both tone transmitter and tone receiver must
operate on the same tone frequency. 12 different
tone frequencies inside the frequency range 1060
Hz to 2900 Hz are available,

The choice of tone frequency should be made
only after having made sure that no near-by
radio stations that happen to operate on the same
VHF frequency use the same or almost the same
tone frequency. The difference should be greater
than i—_Q%.

Storno manufactures tone equipment for use in
countries employing different tone sequences.
Type designations are: TT683 tone transmitter
and TR683 tone receiver, with frequencies inside

the range 825 Hz to 2450 Hz.

Double-tone System

This system finds application chiefly for tone
calls from a base station to mobile stations
though it is also occasionally used for tone calls

in the opposite direction,

The double-tone system uses the same twelve
tone frequencies as those used in the single-
tone system, the difference being that two tones

are always transmitted simultaneously.

A total of 64 different call combinations are

possible with the twelve tones.

A system for selective calls from a base station

to mobile stations incorporates a TG682 tone
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generator mounted in the base station control
desk, and a TR682 tone receiver which is mounted

in the mobile station.

The TG682 tone generator can be installed in all
types of control equipment. It consists of a
chassis carrying the tone transmitter circuit,
the type designation of which is TT682, and two
rows of push-buttons with 10 buttons in each., In
either row of buttons, pressing a button or group
of buttons will release a previously depressed
button, permitting only one button in the top row
and one in the bottom row to be depressed at any

particular time,

Since general numbering of the mobile stations

of such a system is undesirable, car designations
(tone signalling frequencies) are composed of a
letter (A to K in the top row) and a figure (3 to

12 in the bottom row). The 2 x 10 push-buttons
provide a maximum of 64 different calls, so a
maximum of 64 mobile stations can be accomo-

dated in this system,

SYSTEM WITH MAX, CAPACITY OF 64 CALLS

Hz 1060 1160 1270 1400 1530 1670 1830 2000 2200 2400

1270| A-3 B-3

1400| A-4 B-4 Cc-4

1530| A-5 B-5 C-5 D-5

1670| A-6 B-6 C-6 D-6 E-6

1830 A-7 B-7 c-7 D-7 E-7 F-7

2000 A-8 B-8 C-8 D-8 E-8 F-8 G-8

2200 A-9 B-9 c-9 D-9 E-9 F-9 G-8 H-9

2400| A-10 | B-10 | C-10 | D-10 | E-10 | F-10 | G-10 | H-10 | I-10
2600| A-11 | B-11 | C-11 | D-11 | E-11 | F-11 | G-11 | H-11 | I-11 K-11
2900| A-12 | B-12 | C-12 | D-12 | E-12 | F-12 | G-12 | H-12 | I-12 K-12

The 2900 Hz tone is not permitted in Sweden, limiting
the maximum capacity of the system to 54 calls.

To call a mobile station from the control desk

of a fixed radio station, the operator first cuts
in the loudspeaker by depressing the ''Loud-
speaker IN'' button in order to make sure that
the channel is clear. Then he depresses the
buttons for the letter/numeral combination of the
mobile station he wishes to call and thereafter
transmits it by depressing the tone call button

for approx. 1 second.

The TR682 tone receiver is installed in the
mobile station. In CQM600 stations, it is mount-
ed in the control box; in a locally controlled
CQL600 station, it is housed in the station cabi-

net,

31.067-E1
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When a mobile gtation receives its specific tone
combination, the following things happen: the
loudspeaker cuts in automatically and the call
lamp is turned on; also a bell (if one is provided)
rings, or the vehicle horn is sounded. The call
lamp remains on whereas the acoustic signal is
sounded only as long as the tone signal is being
received. If the vehicle driver is not in the car
the lamp will tell him on his return that he was

called during his absence.

A bell or horn cannot be connected directly to
the tone receiver, This requires installation of
a Type AC682 amplifier and relay. This unit is
housed in a small can, which is mounted in an
easily accessible place under the dashboard.
The front panel of the can carries a switch
which makes it possible to cut out the bell or

horn alarm system.

Units of the double-tone system may also be
used for tone calls from mobile stations to the
base-station control desk, Since there is a
choice of 64 different signals, the chances of
interference from other systems are far less
than when using single-tone calls. Double-tone
systems permit interference-free operation of

a number of radio stations on the same frequen-

cy.

A TT682 tone transmitter is used, This, like
the TT681 single-tone transmitter, can be in-
stalled in the mobile stations without further

modifications.

The tone receiver in the base-station control
desk is a Type TR682, This is installed in the
same manner as the TR681 single-tone receiv-

er and performs the same functions.

In areas with a high density of VHF systems,
where the above-mentioned 64-tone combination
system is inadequate, a supplementary system

may be used which, in addition to using 10 tones

in the range 1060 Hz - 2400 Hz, uses 6 tones in the

range 615 Hz - 970 Hz, These 6 + 10 tones yield
a total of 60 possible calls,

This system may serve as a supplement to the
64-call system, meaning that the two systems

may be used from their respective fixed stations

31.067-E1
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SYSTEM WITH MAX, CAPACITY OF 60 CALLS

Hz | 1060 1160 1270 1400 1530 1670 1830 2000 2200 2400

615 |A-13 | B-13 | C-13 | D-13 |E-13 |F-13 |G-13 |H-13 | I-13 K-13

675 |A-14 | B-14 | C-14 | D-14 (E-14 |F-14 [G-14 |H-14 [ I-14 K-14

735 |A-15 |[B-15 | C-15 |D-15 |E-15 |[F-15 |G-15 |H-15 | I-15 K-15

805 |A-16 | B-16 | C-16 |D-16 |E-16 |F-16 [G-16 |H-16 | I-16 K-16

885 |A-17 | B-17 | C-17 |D-17 |E-17 |F-17 |G-17 |H-17 |I-17 K-17 °

970 [(A-18 |B-18 |C-18 |D-18 |E-18 |F-18 |G-18 |H-18 | I-18 K-18

even if the latter operate on the same frequency

inside the same service area,

The TG687 tone generator is mechanically and
electrically identical with the TG682 except that
it has 10 tones in the range 1060 Hz - 2400 Hz
and 6 tones in the range 615 Hz - 970 Hz, The

2 x 10 push-buttons may be used to transmit a
total of 60 tone combinations. The buttons carry
letter or numeral designations. The top row
carries letters A to K whilst the bottom row
carries numerals 13 to 18, TR687 tone receivers
are used in mobile stations. Installation and func-
tions are as described for the TR682,

Just like the TR681, TR683, TR682, and TR687
tone receivers, the TT681, TT683, TT682, and
TT687 tone transmitters are designed so that
tone combinations can be altered by merely
shifting one lead on each tone coil. For example,
the TR682 can be wired for each of the 64 tone
combinations by merely shifting four leads.

Combinations of Single-tone and Double-tone
Systems

Tone units are designed so that users have a
choice between straight single-tone or double-
tone systems and a combination of both. For
example, it is possible (and necessary if the
system includes portable stations) to use single-
tone calls from mobile stations to fixed stations
and double-tone calls from the fixed station to

the mobiles,

Tone Sequence System

The recent explosive advances in the selective
calling sector have made it necessary to develop
a system providing a very large number of different

calls, Also, it has been realized that the base

31.067-E1
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station operator should be able to identify the

mobiles calling him.

The tone sequence system developed by Storno
consists in transmitting four different tone sig-
nals in rapid succession. Each of the digits 1,
2...0.. 9, 0 corresponds to a certain tone fre-
quency; in other words, the system uses ten
different frequencies., The duration of each trans-
mitted tone is 0, 07 second, and fundamentally
there are no pauses between tones. The complete
transmission of the four tones lasts 0.3 second

or less,

Since the tone receiver is incapable of indicating
a number if two or more of its digits are identical
(example: 7444), a so-called repeater tone has
been introduced which is inserted instead of any
digit that is a repetition of a preceding tone fre-
quency. For example, the number 7444 will be
represented by tone frequencies corresponding

to 7, 4, repeater tone, 4.

The tone sequence system has four digits, pro-
viding a maximum capacity of 10, 000 numbers,
The tone frequencies used are inside the range
1060 Hz - 2400 Hz except for the repeater tone
frequency, which is 2600 Hz. The frequencies
are the same as those used in single-tone and

double-tone systems.

Selective Calls

The tone-sequence system is used for selective

calls in the same manner as the single-tone and
double-tone systems. Equipment for this system
comprises a tone transmitter, a tone generator,

and a 4-digit tone receiver,

The SG684 tone generator is specifically intended
for installation in any of the type CB68x control
desks. Physically similar to the TG682 tone
generator, it has two rows of push-buttons with
10 buttons in each. Each row is numbered 1,
2..... 9, 0, making it possible to select be-
tween 100 numbers on the control desk. However,
since the system accomodates 100 x 100 numbers,
this feature is utilized by locking the first two
tone-generator digits. Interference-free calls
can then be accomplished by taking care that

the first two digits are different in all systems

31.067-E1
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operating on the same radio frequency. Thus the
theoretical maximum capacity will be 100 radio-

telephone systems with 100 selective calls each.

The first two digits are selected and set at the
factory. The factory staff also sees to it that
no two systems will use the same system
number, However, the numbers can be altered
very easily; each change of numbers merely
requires rewiring of two tone-coil leads., A
mobile operator calls the control desk by de-
pressing the "Loudspeaker IN" button to make
sure that he has a clear channel. Then he selects
the two digit numbers on the two rows of push-
buttons by depressing one number in each row
and thereafter he transmits the call by briefly

pressing the tone call button,

SR684 Tone Sequence Receiver

This tone receiver is installed in the control

box of the mobile station (in CQM600 stations)

or inside the station cabinet {in CQL600 stations),
Operating principles, including the alarm bell,
horn, etc. are identical with those of the TR682
tone receiver, The SR684 has provision for four
digits and may therefore form part of systems
with up to 10, 000 selective calls, The SR684 can
be restrapped for any desired 4-digit number

by merely shifting four leads.

SR6842 Tone Sequence Receiver

This tone receiver is identical with the SR684
but has provision for group calls, It can re-
ceive two different calls, both of them 4-digit
ones, Calls are registered in different ways in

the mobile stations:

1) Individual calls: loudspeaker is cut in;
call lamp is turned on; bell or horn alarm
is sounded (this requires an AC682 alarm

circuit).

2) Group calls: loudspeaker is cut in,

The numbering system for group calls is based

on a division of all available numbers into nine
groups with 90 numbers in each group. A selec=
tive call number consists of a group number (the
first two digits) and an individual 2-digit number
whilst the group call number consists of a group
number (the first two digits) followed by the
digits 00,

31.067-E1
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A group number is shared by all mobile stations
of the group (a maximum of 91 numbers). Group
numbers can be any number from 01 to 99 except

numbers whose second digit is 0.

Individual numbers can be any number from 11
to 99 except that numbers whose first digit is 0

cannot be used.

If the SR6842 is used with the SG684 tone sequen-
ce receiver in the control desk, in which case
only the last two digits of calls can be varied,
there will be a choice of two different types of

group calls:

1) A maximum of 90 mobile stations may be
gathered in one group, and vehicles may
either be called individually, or all ve-

hicles may be called simultaneously (general

call),

By reducing the total number of cars to 81
e

it is poscible to divide the mobile stations

into nine groups with nine cars in each. In

the SG684 tone generator, the first and fourth

digits are locked, permitting only the second

and third digits to be varied by means of the

push-buttons., The first row of push-buttons

(second digit) selects the group within the

numbers 1..... 9. The second row of push-

buttons (third digit) selects the individual
number of the mdbile station within the
numbers 1..... 9. To make a group call,
the operator depresses the group number in
the first row of push-buttons and the digit 0

in the other row of push-buttons.

Group calls with facilities exceeding those listed
under 1) and 2) above require specially designed

control desks.,

The tone frequencies corresponding to the digits
can easily be altered by shifting four leads in the
unit, The unit can be installed in the control box
of the mobile station (in CQM600 stations) or in
the station cabinet (in CQL600 stations).

Identification System

The identification system permits the base-
station operator to read on the control desk the
number of the mobile station calling the control

centire,
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In this system, each mobile station is equipped
with an ST684 tone sequence transmitter which
will transmit a 4-digit tone signal each time the
transmitter is switched on, To the control desk
is connected a decoder which can receive calls
from mobile stations and control a 4-digit lamp
indicator board. The number of the mobile
station is displayed on the board directly in front
of the operator. The decoder includes provision
for holding the number display until the mobile-
station carrier ceases or the circuit is cleared

manually,

Introducing the identification system in a radio
network can result in many advantages: the oper-
ator is certain that he is communicating with

the right mobile station; time is saved because
the mobile operator need not state his number

or name before he begins to speak; interference
from other radio networks can be prevented; and
traffic discipline can be improved. Still another
advantage of the identification system is that it
permits introducing, in a relatively simple man-
ner, a distress call facility which permits such
calls to trigger off alarm devices at the control
centre and hold the number display until it is
released manually,

A special version of the tone sequence generator
can be combined with data transmission from
vehicles, in which case the digits furnished by
the tone generator can be made dependent on
manually operated switches or on mechanical
devices.

The ST684 tone sequence generator is installed
in the control box of the mobile station (in
CQM600 stations) or in the station cabinet

(in CQL600 and CQF600 stations), The numbers
of the tone generator can be altered by simply
restrapping four leads. The tone sequence
transmitter can also be used for calls from the
mobile station in the same manner as described
for the TT681 and the TT682 above, In this case
it is strapped so that it will be activated only

when the tone call button is pressed.

The tone receiver used in the control desk is
the SR684 tone sequence receiver, which
provides the same functions in the control
desk as those provided by the TR681 and the
TR682,
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Decoder

These units are only partly standardized. They
must be adapted individually to the system in
question and to the conditions under which

they are to operate. Specific types and speci-
fications of such types cannot be given on a
basis of the present design., Storno's System
Department should be consulted in all cases
where use of a decoder and a lamp indicator

board is contemplated.

Combinations of Single-tone, Double-tone,
and Tone Sequence Systems

It is possible to combine the three tone systems
described, In mobile stations, the choice of
combination is governed by mechanical con-
siderations.

These combinations may be used:

TT68x and TR68x
ST684 and SR684
TT68x and SR684

On the other hand, this combination cannot be

used:

ST684 and TR68x.

31.067-E1 1-6
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TR681 and TR683 Tone Receivers

The tone receiver unit is built on two printed
wiring boards which are bolted together with

their top (components) sides facing each other,
The unit consists of these circuits:

Differentiator

Amplifier

Selective amplifier

Detéctor

Schmitt trigger and gate circuit
Delay circuit

Bistable trigger (multivibrator)

Muting circuit,

The TR681 and TR683 are selective single-tone

receivers for use with tone call systems,

On reception, for not less than 0.7 sec., of the
particular call tone to which the tone receiver

is tuned, the radio receiver's audio output ampli-
fier, normally muted, opens up automatically.
The audio output stage can be opened up manual-
1y by depressing the ""Loudspeaker IN'' button on
the control box, thereby allowing the receiver
channel to be monitored for traffic., Monitoring

the receiver channel - and hence also operation

DIFF AMP FILTER. AMP DET.

NETW.

of the tone receiver - is necessary every time
the user wishes to switch on the transmitter, due
to the fact that the earth return path of the trans-
mit relay goes through the tone-receiver muting

cireuit,

Another push-button on the control box, marked
""Loudspeaker OUT', permits muting the audio
output stage, thereby suppressing interference
from other traffic; only calls to that particular

station can be received.

When muting is removed from the audio output
stage, a green pilot lamp on the control box
shows light, and the end of the tone call will

be heard through the loudspeaker. Additional
alarm functions (if desired) can be provided by
connecting an alarm circuit (AC68x) to the con-
trol box, making it possible to sound a car horn,
bell, etc, The tone receiver frequency can easily
be altered - the coils of the resonant circuits of
the unit have taps for different frequencies so
that rewiring one pair of leads is all that is re-
quired to switch the tone receiver to another

frequency (see also circuit diagram).

SCHMITT GATE DELAY TRIGGER MUTING
TRIGGER NETW bistable) Cl

AUDIO IN O0—

—  O-{At

&
!
v
+
i
+
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+
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The two types of tone receivers (TR681 and TR683)
are constructionally identical. The difference lies
in their tone sequences, different tone coils being
provided in the two units (see under technical

specifications).

Mode of Operation

Differentiator and Amplifier

The tone signal is fed through three DC coupled
amplifier stages. The first two stages differenti-
ate and clip the signal whilst the last stage, oper-
ating in a grounded-collector configuration, drives

the following bandpass filter.

The selective circuits of the unit are a bandpass
filter consisting of a series resonant circuit (L1,
C6) and a parallel-resonant circuit (1.2, C8) with
mutual capacitive coupling via capacitor C7,
Frequency changing is accomplished by using
different taps on coils L1 and L2, The filter
works into an emitter follower stage, the output

of which is fed to a detector.

The Schmitt trigger comprises transistors Q5 and
Q6. It serves the purpose of activating the follow-
ing delay circuit when the detector output voltage
reaches a certain level. The trigger level is

temperature stabilized.

When the Schmitt trigger is operated, the gate
circuit (E4) shuts off the voltage for the delay
circuit, composed of transistors Q7 and Q8.
Q7 operates in the actual delay circuit whilst
Q8 acts as a switch for the following bistable
trigger.

The bistable trigger is a flip-flop circuit using
transistors Q9 and Q10. If Q8 of the preceding

stage becomes conductive, transistor Q10 will

draw such a high value of base current that Q9

and Q10 will saturate due to the mutual positive
feedback,

Transistor Q10 - when in this condition - pro-

37.490-E1
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vides a direct DC path to chassis for the pilot
lamp and transmit relay via terminal 1 and

also furnishes control voltage for the follow-
ing muting circuit. However, the trigger cir-
cuit transistors can also be made conductive
manually by applying base current to Q9 through
resistor R35. This is accomplished by connect=
ing terminal 4 to terminal 5 via an external

pair of contacts ("'Loudspeaker IN" button).

Likewise, the transistors can be cut off by con-
necting terminal 2 to terminal 3 through an ex-
ternal pair of contacts (''Loudspeaker OUT'")
button).

The muting circuit serves the purpose of opening
up and cutting off the receiver's output amplifier.
If trigger-circuit transistor Q10 is cut off, the
muting circuit transistor will receive base bias,
thereby causing it to provide a very low imped-
ance and go short-circuit the audio signal to
earth, If trigger-circuit transistor Q10 sat-
urates, no base bias will be applied to the
muting-circuit transistor which consequently
cuts off, thus providing an impedance of 22

k ohms as viewed from the collector (terminal

8) - in other words, resistor R38. This will
remove the short circuit from across the audio
signal, thereby causing the output amplifier to

open up.

Adjustment

The tone receiver is factory-preadjusted and

requires no subsequent readjustment,

Data

Input Impedance
6 k ohms.

Frequency Range

12-tone frequency sequence,

For TR681:

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz,
1670 Hz, 1830 Hz, 2000 Hz,
2600 Hz, and 2900 Hz,

1530 Hz,
2200 Hz, 2400 Hz,

37.,490-E1
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For TR683:; Normal Level
825 Hz, 1010 Hz, 1240 Hz, 1435 Hz, 1520 Hz, 1.1V,

1750 Hz, 1860 Hz, 1980 Hz, 2000 Hz, 2135 Hz,

2280 Hz, and 2450 Hz, Delay.

700 msec. £100 msec.

Centre Frequency Variation

Audio Attenuation
Audio attenuation with respect to 1 W/1000 Hz
at output of AA602 at "Loudspeaker OUT'': 55 dB.

At 3 dB attenuation with respect to fo = Less
than 0. 5%.

Minimum Tone Input Level
550 mV +1 dB at 1060 Hz (for TR681) and
1010 Hz (for TR683).

Current Drain
Without signal, at '"'Loudspeaker OUT': 32 mA.
With signal: 42 mA.,

37.490-E1 37.490-E1
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TR682, TR68b, and TR687 Tone Receivers

The tone receiver unit is built on two printed
wiring boards which are bolted together with

their top (components) sides facing each other.

The unit consists of the following circuits:

Differentiator
Amplifier
Two identical selective amplifiers
Two identical detectors
Two identical Schmitt triggers
Gate circuit
Delay circuit
Bistable trigger (multivibrator)
Muting circuit
The above-mentioned types of tone receivers

are double-tone receivers for use with tone call

systems.

On receiving simultaneously, for not less than
0.7 sec., the two call tones to which it is tuned,

the double-tone receiver opens up the radio re-

ceiver's audio output amplifier, which is normal-

ly muted. The audio output stage can be opened
up manually by depressing the ""Loudspeaker IN"
button on the control box, thereby allowing the

receiver channel to be monitored for traffic.

Monitoring the receiver channel - and hence
also operation of the tone receiver - is neces-
sary every time the user wishes to switch on
the transmitter, due to the fact that the earth
return path of the transmit relay goes through

the tone receiver muting circuit.

Another push-button on the control box, marked
"Loudspeaker OUT'", permits muting the output
stage, thereby suppressing interference from
other traffic, and only calls to that particular

station can be received,

When muting is removed from the audio output
stage, a green pilot lamp on the control box
shows light, and the end of the tone call will be
heard over the loudspeaker. Additional alarm
functions (if desired) can be provided by con-
necting an alarm circuit (AC68x) to the control
box, making it possible to sound a car horn, bell,

ete,

The tone-receiver frequencies can easily be
altered - the coils of the resonant circuits of
the unit have taps for different frequencies, so
that rewiring one pair of leads for each frequen-

cy is all that is required (see circuit diagram).

FILTER AMP DET. SCHMITT
TRIGGER
s GATE
DIFF AMP S [> B K Bl DELAY  TRIGGER  MUTING
NETW » NETW.  (bistable)  CIRCUIT
< At = 70 AC
AUDIO IN O— . [> ><
FILTER AMP DET SCHMITT
A TRIGGE J [—= T0 AA
TR D
f'\j —— ——1 l< ——1
A
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The three types of tone receivers (TR682, TR685,
and TR687) are constructionally identical. The
difference lies in their tone sequences, different
tone coils being provided in them (see under

technical specifications).

Mode of Operation

The tone signal is fed through three DC coupled
amplifier stages., The first two stages differenti-
ate and clip the signal whilst the last stage, oper-
ating in a grounded-collector configuration, drives

the following bandpass filter.

Because the unit contains two identical sound
channels, each of which consists of a selective
amplifier, a detector, and a Schmitt trigger,

only one channel will be described.

The selective circuits of the unit are bandpass
filters. Each of these consists of a series
resonant circuit (L1, L6) and a parallel resonant
circuit (L2, C8) with mutual capacitive coupling
via capacitor C7. Frequency shifting is accom-
plished by using different taps on coils L1 and
1.2, The filter works into an emitter follower

stage, which in turn is followed by a detector.

Schmitt Trigger

The Schmitt trigger comprises transistors Q5 and
Q6. It serves the purpose of activating the follow -
ing delay circuit when the voltage from the de-
tector reaches a certain level, The trigger level

is temperature stabilized.

When both Schmitt triggers are activated, the
gate circuit (E4 and E12) shuts off the voltage
for the delay circuit, composed of transistors
Q7 and Q8. Q7 operates in the actual delay cir-
cuit whilst Q8 acts as a switch for the following
bistable trigger.

The bistable trigger is a flip-flop circuit using
transistors Q9 and Q10. If Q8 of the preceding

stage becomes conductive, transistor Q10 will
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draw such a high value of base current that
transistors Q9 and Q10 will saturate due to the

mutual positive feedback.

Transistor Q10 - when in this condition - provides
a direct DC path to chassis for the pilot lamp and
transmit relay via terminal 1 and provides con-
trol voltage for the following muting circuit.
However, the trigger circuit transistors can also
be made conductive manually by feeding base
current to Q9 through resistor R35. This is
accomplished by connecting terminal 4 to terminal
5 via an external pair of contacts (''Loudspeaker
IN' button). Likewise, the transistors can be cut
off by connecting terminal 2 to terminal 5 through
an external pair of contacts (''Loudspeaker OUT"
button).

The muting circuit serves the purpose of opening

up and cutting off the receiver's output amplifier.

If trigger-circuit transistor Q10 is cut off, the
muting circuit transistor will receive base bias,
thereby causing it to provide a very low imped-
ance and so short-circuit the audio signal to
earth. If trigger-circuit transistor Q10 saturates,
no base bias will be applied to the muting-circuit
transistor which consequently cuts off, thus
providing an impedance of 22 k ohms as viewed
from the collector (terminal 8) - in other words,
resistor R38, This will remove the short circuit
from across the audio signal, thereby causing

the output amplifier to open up.

Adjustment

The tone receiver is factory-preadjusted and

requires no subsequent readjustment.

Data

Input Impedance
6 k ohms.

Frequency Range

For TR682: Two 12-tone frequency sequences,
For TR685: Two 10-tone frequency sequences,

For TR687: One 12-tone and one 6-tone frequency

sequence,
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Frequency Sequence for TR682:

1060 Hz, 1160 Hz,

1270 Hz, 1400 Hz, 1530 Hz,

1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, and 2900 Hz,

Frequency Sequence for TR685:

Sequence I:

Sequence II:

370Hz, 450Hz, 550Hz, 675Hz, 825Hz,
1010Hz, 1224Hz, 1552Hz, 1860Hz,
and 2280Hz.

370Hz, 450Hz, 550Hz, 675Hz, 825Hz,
1010Hz, 1224Hz, 1552Hz, 1860Hz,
and 2280Hz.

Frequency Sequence for TR686:

370 Hz, 450 Hz, 550 Hz, and 675 Hz.

Frequency Sequence for TR687:

Sequence I:

Sequence II:

37.491-E1

1060Hz, 1160Hz, 1270Hz, 1400Hz,
1530Hz, 1670Hz, 1830Hz, 2000Hz,
2200Hz, 2400Hz, 2600Hz, and 2900Hz.
615Hz, 675Hz, 735Hz, 805Hz, 885Hz,
and 970Hz,
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Centre Frequency Variation

At 3 dB attenuation with respect to fo =
Less than 0, 5%.

Min, Tone Input Level

550 mV *1 dB at 1060 Hz or nearest frequency.

Normal Level

1.1 V.

Delaz

700 msec, =100 msec.

Audio Attenuation

Audio attenuation with respect to 1 W/1000 Hz,
at output of AA602 at "'Loudspeaker OUT": 55 dB,

Current Drain

Without signal, at "Loudspeaker OUT'": 34 mA,
With signal : 44 mA,

37,491-E1
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SR684 Tone Sequence Receiver

The tone sequence receiver is built on two
printed wiring boards which are clamped together
with their component sides facing each other.

The unit consists of the following stages:

A differentiator

An amplifier

A selection circuit

A detector

A Schmitt trigger

An opening circuit (gate)

A delay circuit

A bistable trigger

A muting circuit

A monostable multivibrator, MMV1
A monostable multivibrator, MMV2
A counter chair, FF1l, FF2, and FF3
A diode matrix

AF gates.

On receiving a tone sequence signal to which it

is turned, the tone sequence receiver opens up

the radio receiver's audio output amplifier, which
is normally muted. The audio output amplifier
can be opened up manually thereby allowing the
receiver channel to be monitored for traffic.
Monitoring the receiver channel - and hence also
operation of the tone receiver - is necessary
every time the user wishes to switch on the trans-
mitter, due to the fact that the earth return path
of the transmit relay goes through the muting
circuit of the sequence tone receiver.

When the call is over the audio output amplifier
is muted again so as to suppress interference
from other traffic, and only calls to that particu-
lar station can be received.

When muting is removed from the audio output
stage, a green pilot lamp on the control unit
shows light. If desired, additional alarm func-
tions can be provided by connecting an alarm
circuit (AC680) to the tone sequence receiver,
making it possible to sound a car horn, bell etc.

The frequencies of the tone sequence receiver
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may easily be changed to another tone sequence
as the tone coil is provided with taps for different
frequencies.,

Since the tone sequence receiver cannot detect
two identical tone frequencies that are received
successively the tone coil has a tap for a frequen-
cy of 2600 Hz which is used as repeat tone if the
call number for which the tone sequence receiver
is set contains two successive identical digits
(frequency impulses). In case the use of this tone
frequency is not allowed another frequency of

970 Hz may be selected as repeat tone.

Examples of call numbers and associated
codings:

Call number 2254 will be coded as:

2 - repeat tone - 5 - 4 (2R54).

Call number 2222 will be coded as:
2 - repeat tone - 2 - repeat tone (2R2R).

Mode of Operation

Non-operated condition

In order to understand how the tone receiver func-
tions we first have to look at its non-operated con-
dition with the loudspeaker cut off., Without input
signal to Schmitt trigger Q5/Q6 the first transistor
is off and the second transistor is on, and in the
delay circuit Q7 is on and Q8 is off. In the reset
circuit Q24 is off, and its negative collector poten-
tial will reset the three flip-flops FF1l, FF2, and
FF3, thus Q21, Q18, and Q16 will be on, and Q20,
Q19, and Q17 will be off. In the diode matrix the
diodes al7, al9, bl7, c20, d19, ul9, and u20 will
be cut off whereas b21, ¢l18, d21, and ul6 will be
conductive, In this condition the matrix will cause
the AF gate Q12 to go on and cut off Q13, Q14, and
Q1L5,

The monostable multivibrator MMV1 is in its stable
condition with Q22 on and Q23 off.

The monostable multivibrator MMV?2 is in its stable
condition too with Q25 off and Q26 on.

In the bistable trigger Q9, Q10, both transistors
will be off and consequently the blocking transistor
Q11 will be on thus short-circuiting the AF signal

to the output amplifier,

Operation on reception of a 4-tone call

On receiving the first tone of the tone sequence sig-

nal for which the receiver is set, the tone signal is
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passed from the input terminals through the ampli-
fier stage and the selection circuit to the detector.
From the detector the rectified output voltage is
applied to the Schmitt trigger thereby activating it,
that is to say Q5 goes on and Q6 goes off, The re-
sulting negative pulse is fed to the delay circuit
where the state of the transistors Q7 and Q8 will be
maintained until C11 is discharged (approx.

25 msec. ) whereupon Q7 will go off and Q8 will go
on. A higher negative potential will now appear on
the collector of Q8 but this voltage will not activate
the counter chain thanks to its input diodes.

The negative voltage on the collector of Q6 is ap-
plied to the base of Q24 which goes on, and so reset
voltage is no longer applied to the counter chain,
All other circuits will remain in their non-operated
condition,

When the first tone ceases the Schmitt trigger will
revert to its non-operated condition, and the col-
lector voltage of Q6 will become more positive, The
delay circuit will soon revert to its non-operated
condition, Transistors Q24 will turn off and re-
establish the reset voltage.

However, the monostable multivibrator MMV1 will
be triggered by the positive pulse applied through
C23 and E26 so that Q22 will be off and Q23 will be
on, thus short-circuiting the reset voltage, MMV1
will not revert to its non-operated condition until a
delay of 30 msec., accomplished by capacitor C24,
has expired.

When the delay circuit returns to its non-operated
condition its transistor Q8 will be off which means
that a higher positive voltage will appear on the col-
lector of the transistor, This voltage is applied to
the counter chain through capacitors and diodes
thereby switching FF1 and FF2, Now the diode ma-
trix will make AF gate Q13 conductive so that the
receiver is ready for reception of the second tone.
This tone should be received before MMV1 reverts
to its non-operated condition, otherwise the reset
voltage will no longer be short-circuited resulting

in resetting of the counter chain,

The operation is repeated during reception of the
succeeding tones constituting the tone sequence
signal. The setting of the counter chain will
change on termination of each tone and cut in the
coil tap for the next tone to be received,

When the last tone in the signal ceases the diodes

ul6, ul9, and u20 in the matrix will be cut off
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thereby providing bias for transistor Q25 in the
monostable multivibrator MMV2, the output of
which will change for a period of 1.2 sec. As the
alarm circuit, if any, is connected to the multi-
vibrator output, the alarm will remain activated
during this period. The negative voltage obtained
on the collector of Q26 while the multivibrator is
activated is applied to Q9 and Q10, Q10 will draw
such a high value of base current that Q9 and Q10
will saturate due to the mutual positive feedback.
In this condition Q9 and Q10 will cut off the
muting-circuit transistor Q11 thereby causing
the output amplifier to open up.

The two transistors (Q9, Q10) will remain satu-
rated until the loudspeaker is cut out manually

by means of push button ''LS out'.

Circuit Analysis
Input Amplifier

The amplifier comprising transistors Q1, Q2,
and Q3 serves the purpose of providing the de-
sired pre-emphasis.,

If the signal level exceeds the activating level by
+7dB limiting of the amplitude will occur, An RC-
network (C3,R11) is inserted to cut off all fre-
quencies above the tone frequency range used.
Transistor Q3 is coupled as an emitter follower
characterized by a low output impedance (approx.
4 @) which is required for operation of the suc-

ceeding filter.

Selective Amplifier

The selective circuits of the tone receiver are
constituted by a bandpass filter consisting of a
tone coil L1 with 13 taps for various frequencies,
and a capacitor CT7,

The filter, which is capable of delivering a con-
stant voltage within the entire tone frequency
range, works into an emitter follower stage, Q4,

the output of which is fed to a detector.

Detector

The detector comprises two diodes (E1, E2) which

detects and doubles the tone signal,
Schmitt Trigger

The Schmitt trigger comprising transistors Q5
and Q6 is controlled by the rectified voltage from

the detector,
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When no voltage is applied Q5 will be off and Q6
will be on. When a voltage exceeding a certain
level is applied from the detector, the trigger
will switch thereby causing Q5 to go on and Q6
to go off,

Delay Circuit

The delay circuit uses transistor Q7, which oper-
ates as an integrator, and Q8 which acts as a
switch serving the purpose of converting the saw-
tooth voltage from the integrator to square wave
pulses.

When Q6 in the Schmitt trigger is on diode E4

will be drawing current and Q7 will be on.

When Q6 is off diode E4 will become non-con-
ductive, and as soon as Cl1 has been charged
through R27 (approx. 25 msec, ) Q7 will go off
and Q8 will go on.

Counter Chain

The counter chain uses three identical bistable
multivibrators FFl, FF2, and FF3, FF1l oper-
ates FF2 which, in its turn, operates W3,

The three multivibrators control the diode matrix

by either making the diodes conducting or non-

conducting.
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Diode Matrix and AF Gates

The purpose of the diode matrix and the AF gates
is to cut in the coil taps in the prearranged suc-
cession, A coil tap is cut in when one of the tran-
sistors in the gate circuit goes on. This happens
when the three flip-flops make the transistors
base-diodes in the matrix non-conductive thereby
allowing the transistor to draw base current,

If just one of the base-diodes is conducting the

base bias will be short-circuited and the transis-
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Tone Sequence Signal Maximum Current between Terminal 1 and 0 volt

4 tones of 70 msec, *15 msec. each 100 mA

Time between tones: >15 msec. .Alarm Function

Tone Frequencies Square-wave voltage, 0V to -12V
970 Hz, 1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, B Retemmeten
1530 Hz, 1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, > 50 dB
2400 Hz, 2600 Hz, and 2800 Hz
o Dimensions
Frequency Stability 30 x 56 x 29 mm

Better than 1%

60,112-FE1 -5 - 60,112-E1
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SR685 and SR6851 Tone Sequence Receivers

Tone sequence receivers SR685 and SR6851 are
constructionally and operationally identical. The
difference lies in their tone sequences as different
tone coils are being provided in the two receivers.
The tone sequence receiver is built on two printed
wiring boards which are clamped together with
their component sides facing each other,

It consists of these-éircuits: .

Diffe renﬁator '

Amplifier

Selection Circuit

.Detector

Schmitt trigger

Opening circuit (gate)

Delay circuit

Bistable trigger

Muting circuit

Monostable multivibrator MMV1

Monostable multivibrator MMV2

Counter chain, FF1, FF2, and FF3

Diode matrix

On receiving a tone sequence signal to which it is
tuned, the tone sequence receiver opens up the
radio receiver's audio output amplifier, which is
normally muted. The audio output amplifier can
be opened up manually thereby allowing the re-
ceiver channel to be monitored for traffic.
Monitoring the receiver channel - and hence also
operation of the tone receiver - is necessary
every time the user wishes to switch on the trans-
mitter, due to the fact that the earth return path
of the transmit relay goes through the muting cir-

cuit of the sequence tone receiver,

When the call is over the audio output amplifier is
muted again so as to suppress interference from
other traffic, and only calls to that particular
station can be heard. .

When the muting of the audio output amplifier
ceases, a green pilot lamp on the control unit
shows light. If desired, additional alarm functions
can be provided by connecting an alarm circuit,

AC680, to the tone sequence receiver, making it

AF gates. possible to sound a car horn, bell etc.
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The frequencies of the tone sequence receiver may
easily be changed to another tone sequence as the
tone coil is provided with taps for different fre-
quencies, Since the tone sequence receiver cannot
detect two identical tone frequencies that are re-
ceived successively the tone coil has a tap for a
frequency, which is used in case the tone combi-
nation of the receiver contains two successive
tones that are identical.

In tone sequence receiver type SR685 a frequency
of 2600 Hz is used as repeat tone. In case the use
of this tone frequency is not allowed another fre-
quency of 970 Hz may be selected as repeat tone.

Examples of call numbers and associated codings:

Coding of call number 22544: 2 - repeat tone - 5 -
4 - repeat tone (2R54R).

Coding of call number 22222: 2-repeat tone - 2-
repeat tone - 2 (2R2R2).

Mode of Operation

Non-operated Condition

In order to understand how the tone receiver func-
tions we first have to look at its non-operated

condition with the loudspeaker cut off.

Without input signal to Schmitt trigger Q6/Q7,

thé first transistor is off and the second transis-
tor is on, and in the delay circuit Q8 is on and

Q9 is off. In the reset circuit Q26 is off, and its
negative collector potential will reset the three
flip-flops FF1, FF2, and FF3, in other words
QR23, Q20, and Q18 will be on, whereas Q22, Q21,
and Q19 will be off, In the diode matrix the diodes
a22, b2l, c22, d19, el9, and e2l will be cut off
while al8, b23, c20, d23, al8, a20, and u23 will
be conductive. This condition of the diode matrix
will cause the AF gate Q13 to go on and cut off
Ql4, Q1l5, Q16, and QL7,

The monostable multivibrator MMV1 is in its
stable condition with Q24 on and Q25 off. The
monostable multivibrator MMV?2 is in its stable
condition too with Q28 off and Q27 on.,

In the bistable trigger Q9, Q10, both transistors
will be off and consequently the blocking transistor
Q11 will be on thus short-circuiting the AF signal

to the output amplifier,
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Operation on reception of a 5-tone call

When the first tone of the tone sequence signal for
which the receiver is set, is received, the tone
signal passes from the input terminals through
the amplifier stage and the selection circuit to the
detector. From the detector the rectified signal

is applied to the Schmitt trigger thereby activating
it, i.e. Q6 goes on and Q7 goes off. The resulting
negative pulse is fed to the delay circuit where the
state of the transistors Q8 and Q9 will be main-
tained until C11 is discharged (approx. 25 msec. )
whereupon Q8 will go off and Q9 will go on. A
higher negative potential will now appear on the
collector of Q8 but this voltage will not activate
the counter chain thanks to its input diodes.

The negative voltage on the collector of Q7 is ap-
plied to the base of Q26 which goes on and so re-
set voltage is no longer applied to the counter
chain, All other circuits will remain in their nor.-

operated condition.

When the first tone ceases the Schmitt trigger will
revert to its non-activated condition, and the col-
lector voltage of Q7 will become more positive.
The delay circuit will soon revert to its non-oper-
ated condition. Transistor Q26 will go off and re-
establish the reset voltage.

However, the monostable multivibrator MMV1 will
be triggered by the positive pulse applied through
C23 and E18 so that Q24 will go off and Q25 will

go on, thus short-circuiting the reset voltage.
MMV1 will not revert to its non-operated condi-
tion until a delay of approx. 30 msec., accom-
plished by capacitor C24 has expired.

When the delay circuit reverts to its non-operated
condition its transistor Q9 will be off which means
that a higher positive potential will appear on the
collector of the transistor. This voltage is ap-
plied to the counter chain through capacitors and
diodes thereby switching FF1 and FF2. Now the
diode matrix will make AF gate Ql4 conductive so
that the feceiver is ready for reception of the se-
cond tone.

This tone should be received before MMV1 reverts
to its non-operated condition, otherwise the reset
voltage will no longer be short-circuited resulting

in resetting of the counter chain.
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The operation is repeated during reception of the
succeeding tones constituting the tone sequence
signal. The setting of the counter chain will
change on termination of each tone and cut in the
tap for the next tone to be received.

When the last ton2 in the signal ceases the diodes
U118, U20, and U22 in the matrix will be cut off
thereby providing bias for transistor Q27 in the
monostable multivibrator MMV2, the output of
which will change for a period of approx. 1.2 sec.
As the alarm cirecuit, if any, is connected to the
multivibrator output, the alarm will remain acti-
vated during this period. The negative voltage
that appears on the collector of Q28 while the
multivibrator is activated is applied to Q10 and
R11l, Q11 will draw such a high value of base cur-
rent that Q10 and Q11 will saturate due to the
mutual positive feedback, In this condition Q10
and Q11 will cut off the muting-circuit transistor
Q12 thereby causing the output amplifier to open
up.

The two transistors (Ql10,w11) will remain satu-
rated until the loudspeakc is cut out manually by

means of push-button "LS out'.

Circuit Analysis

Input Amplifier

The amplifier comprising transistors Q1l, Q2,
and Q3 serves the purpose of providing the de-
sired pre-emphasis.

If the signal level exceeds the activating level by
+7dB limiting of the amplitude will occur. An RC-
network (C3, R11) is inserted to cut off all fre-
quencies above the tone frequency range used.
Transistor Q3 is coupled as an emitter follower

characterized by a low output impedance (approx.

4Q ) which is required for operation of the succeed-

ing filter,

Selective Amplifier

The selective circuits of the tone receiver are
constituted by a bandpass filter consisting of a
tone coil L1 with 13 taps for various frequencies,
and a capacitor CT7.

The filter, which is capable of delivering a con-
stant voltage withir the entire tone frequency
range, works into an emitter follower stage, Q4,
the output of which is fed to a detector.
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Detector

The detector comprises two diodes (E2, E3) which
detect and doubles the tone signal,

Schmitt Trigger

The Schmitt Trigger comprising transistors Q6
and Q7 is controlled by the rectified voltage from
the detector.

When no signal is applied Q6 will be off and Q7
will be on. When a voltage exceeding a certain
level is applied from the detector the trigger will
switch thereby causing Q6 to go on and Q7 to go
off,

Delay Circuit

The delay circuit uses transistor Q8, which oper-
ates as an integrator, and Q9 which acts as a
switch serving the purpose of converting the saw-
tooth voltage from the integrator to aquare wave
pulses.

When Q7 in the Schmiitt trigger is on diode E5 will

be drawing current and Q8 will be on.

When Q7 is off diode Eb5 will become acn-con-
ductive, and as soon as Cl1Z has been charged
through R27 (approx. 25 msec.) Q8 will go off
and Q9 will go on.

LOuhies CRats

The counter chain uses three identical bistable
multivibrators FF1, FF2, and FF3., FF1 oper-
ates FF2 which, in its turn, cperates FF3.
The three multivibrators control the diode ma-
trix by either making the diodes conducting or

non-conducting,
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Diode Matrix and AR Gates

The diode matrix and the AF gates serve the
purpose of cutting in the coil taps in the pre-
arranged succession. A coil tap is cut in when
one of the transistors in the gate circuit goes
on.

This occurs when the three flip-flops make the
transistor's base-diodes in the matrix non-con-
ductive thereby allowing the transistor to draw
base current.

If any of the base-diodes are conductive the base
bias will be short-circuited and the transistor
will be off. Thanks to the construction of the
matrix only one of the gate transistors can be
on at a time.

In order to have the voltage patterns from the
flip-flops converted in such a way that the prop-
er sequence of tones can be received, the diode

matrix has this appearance:

als a22 — Q17 ‘“on”
b21 b23| —» Q16 “on"
c20 c22 — Q15 ‘“on”
d19 d23( —* Q14 ‘on"
el9 e21 — Q13 ‘'on”
u18 u20 u23| — ALARM OUT

Reset Circuit and Monostable Multivibrator
MMV1

The reset circuit and the monostable multivi-
brator MMV1 consist of transistors Q26, Q24,
and Q25. When Q26 is off its collector will have
a negative voltage which resets the counter
chain, The multivibrator serves the purpose of
short-circuiting this voltage in the intervals
between the tones and in case of interruptions
of the tone signal.

Both of these circuits are controlled by the
Schmitt trigger.

Monostable Multivibrator MMV2

This multivibrator comprises transistors Q27
and Q28. It serves the purpose of activating the
bistable trigger and in doing so cancel the
muting of the AF output amplifier, and deliver-
ing a negative voltage to the alarm circuit, if

any.
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When activated the multivibrator will remain in

its instable condition for approx. 1.2 second.

Bistable Trigger

The bistable trigger consisting of transistors

Q10 and Q11 is controlled by MMV2 and the

buttons "LS in' and "ILS out' located on the con-

trol unit. When a negative voltage from MMV2

is applied to the base of Q11 this transistor will

start to draw current which will result in a volt-

age drop across resistor R40, thereby providing

base bias for Q10 which goes on and makes Q11
saturate. This condition where both Q10 and

Q11 are on can only be altered by applying 0V

from terminal 2 (LS out) to the base of Q11,

Cancelling of the muting and thus cutting in the
loudspeaker can be performed manually by ap-

plying OV from terminal 4 (LS in) to the base of

Q10 and so activate the trigger.

When the trigger is activated Q11 and E7 will

provide a direct DC path to chassis for the pilot 1
lamp and transmit relay via terminal 1 and pro- ‘
vide control voltage for the muting circuit. This
ensures that the operator will always open up the

loudspeaker before keying the transmitter,

Muting Circuit

The muting circuit which is controlled by the bi-
stable trigger consists of Q12 and E10, The cir-
cuit serves the purpose of opening up and cutting
off the receiver's output amplifier,

If the bistable trigger is in its non-operated
condition muting-circuit transistor Q12 will
provide a very low impedance and so short-
circuit the audio signal to chassis.

When the trigger switches no base bias will be
applied to the muting-circuit transistor which
consequently cuts off, thus providing an impe-
dance of 22 k@ as viewed from the collector
(terminal 8) - in other words, resistor R45.
This will remove the short-circuit from across
the audio signal, thereby causing the output am-

plifier to open up.

Technical Specifications

Supply Voltage
24V £ 5%
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Current Drain
70 mA

Temperature Range
-25°C to +60°C

Input Impedance
> 6 ko

Input Sensitivity
-3dBm at 1000 Hz.
The sensitivity increases with the frequency ac-

cording to an RC function with fc =1000 Hz

Nominal Input Level
3dBm at 1000 Hz

Tone Sequence Signal

5 tones of 70 msec. £15 msec. each.

Time between tones: >15 msec.

Tone Frequencies, SR685

970 Hz, 1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz,
1530 Hz, 1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz,
2400 Hz, 2600 Hz, and 2800 Hz
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Tone Frequencies, SR6851 (CCIR)

1124 Hz, 1197 Hz, 1275 Hz, 1358 Hz, 1446 Hz,
1540 Hz, 1640 Hz, 1747 Hz, 1860 Hz, 1981 Hz,
and 2110 Hz

Frequency Stability

Better than £19%

Maximum Current between Terminal 1 and
0 Volt
100 mA

Alarm Function

Square-wave voltage, 0 to -12V

AF Attenuation
> 50 dB

Dimensions

80 x 56 x 29 mm,

i 60,113-E1



Storno

Storno

Tone Sequence Receiver SR6841

Application

The SR6841 tone sequence receiver is intended
for reception of 4- or 5-tone sequence calls.
The tone sequence receiver is built on two
wiring boards which are clamped together by
means of three tie-rods and associated screws.
Integrated circuits have been used in the receiv-
er circuits wherever possible,

By means of a strapping arrangement the tone
receiver can be set for one of the following com-
binations:

4- or 5-tone sequence reception

4- or 5-tone sequence reception with 1 digit for
group call

4- or 5-tone sequence reception with 2 digits for

group call.

When used for reception of individual calls the
receiver supplies a control voltage for external
alarm function (e. g. car horn or bell) and lamp
indication. Furthermore it cuts in the loudspeak-

er. These locking functions can only be cut off

When used for reception of group calls the re-
ceiver cuts in the loudspeaker only, This is cut
off automatically when the carrier wave is no

longer received.

Construction
A detector circuit (E10, E11) which detects and
doubles the tone signal.

A schmitt-trigger using transistors Qn and Qo
which are part of integrated circuit ME2, The
trigger controls a reset circuit and a Schmitt-

trigger via a delay circuit.
A delay circuit (R39, C17).

A Schmitt-trigger using transistors Qp and Qr’

which are part of integrated circuit MES3,

An inverter consisting of a three-input NAND
gate, G2, which is part of the integrated cir-
cuit ME7. The gate serves the purpose of in-
verting the output from the preceeding Schmitt-
trigger before it is applied as clock-pulse to
flip-flop FF'1 in the counter chain,

miznually, GROUP CALL CHAIN |
SELECTION SCHMITT- DELAY SCHMITT-
CIRCUIT DETECTOR —>—{ TRIGGER [»$— CIRCUT |—=— TRIGGER GATE
(L1, Qn (E3, E4) (Qe, Qf) (R20, C10) (@h,Qj) (Qg)
; DIFE, LIMIT | |
O— AMPLI
siGNAL INpUT | e[ INDIVIDUAL CALL CHAIN
SELECTION SCHMITT- DELAY SCHMITT-
CIRCUIT DETECTOR TRIGGER CIRCUT || TRIGGER
(L2,Q3) (E10,E11) (Qn, Qo) (R39,C17) (@p. @r)
I\zl }
N | [
Q T fp| Q@ T |epl Q@ T |cp
AF GATES MATRIX FLIP-FLOP 3 FLIP-FLOP 2 FUP-FLOP1 £ | INVERTER |—
1-7 63-G8,69,612 R S R_S R_S G2
INDIVIDUAL GROUP 2 ’1,}
— e N
ALARM 5\ I;'lo
MULTIVIBR. INVERTER
(Gs, Qt) v 61
RESET
b — MULTIVIBR.
FLIP-FLOP 5 CPFLIP-FLOP 4 (Gk. QU
(610, G11) R S
i 1 1 ]
CHASSIS LS
INVERTER 3 INVERTER 4 SQ GATE GATE | MUTING
@Q12) @11) (Q14,Q15) (Q16) @13)
o6 4 2 9 o1 8 o0
ALARM LS IN LS ouT SQUELCH CHASSIS LS MUTING RESET
Fig. 1
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Beginning from the signal input terminal, the
tone sequence receiver comprises the following

circuits:

A combined differentiator, limiter, and ampli-
fier stage comprising the integrated amplifier
MEL.

Then follow two circuit chains for processing
individual calls and group calls respectively.

These two chains are almost identical.
The individual call chain comprises:

A selection circuit whose resonance frequency
is determined by a tone coil, L2, with taps for
various frequencies. Setting for one of these
frequencies is performed by selecting the as-

sociated coil tap via an AF gate,

The group call chain comprises:

A selection circuit whose resonance frequency
is determined by a tone coil, L1, with taps for
various frequencies, Setting for one of these
frequencies is performed by selecting the as-

sociated coil tap via an AF gate,

A detector circuit (E3, E4) which detects and
doubles the tone signal.

A Schmitt-trigger using transistors Qe and Qf
which are part of the integrated circuit ME4,
The trigger controls a reset circuit and a

Schmitt-trigger via a delay circuit.
A delay circuit (R20, C10).

A Schmitt-trigger using transistors Qh and Qj
which are part of integrated circuit MES5,

A gate, Q_, which is part of integrated circuit
MES5, and a diode, E7. The gate and the diode
ensure that the Schmitt-trigger output is not
applied to the counter chain until the tone

ceases,

An inverter comprising a three-input NAND
gate, Gl, which is part of integrated circuit
ME10. The gate inverts the output from the
preceeding Schmitt-trigger before it is applied

to the counter chain,
The call chains are followed by these circuits:

A reset multivibrator comprising transistors
Qk and Ql which are parts of integrated circuit
MES6. The reset operation is controlled by the

60.053-E1 -2 -

Storno

outputs from the Schmitt-triggers Qn’ QO in the
individual call chain, and Qe’ Qf in the group

call chain,

A counter chain consisting of flip-flop FF1, in
integrated circuit MES8, and FF2 and FF3 in
MES9. The flip-flops which have CP, R, and S
inputs are working in an asynchronous arrange-

ment,

A matrix comprising eight three-input NAND
gates, contained in integrated circuits in groups
of three, The gates G3-G8 operate seven AF
gates (transistors Q4-Q10), which in turn select
the taps on tone coils L.l and L2 in the selection
circuits,

Gate G9 controls the loudspeaker muting circuit,

and gate G12 operates the locking circuits.

In addition the tone sequence receiver is pro-

vided with the following locking circuits:

An alarm circuit using transistors QS and Qt’
which are part of integrated circuits ME6 and
ME3. This circuit is controlled by the matrix
(gate G12).

Circuit for lamp indication consisting of gates
G10 and G11, which are part of integrated cir-
cuit ME7, and transistor stage Q16.

The two gates constitute a bistable stage.

The lamp indication circuit is operated by the
matrix (gate G12). When the circuit is activated
it provides chassis connection for the tone call

lamp.

Loudspeaker muting circuit consisting of gates
G10, G11, flip-flop FF4 which is part of inte-
grated circuit MES8, and transistor stage Q13.
During individual calls this circuit is controlled
by gate G12, and during group calls by gate G9
in the matrix,

On receiving a tone sequence call for which the

receiver is set, Q13 opens up the loudspeaker,

Circuit for cutting the loudspeaker in and off
manually, comprising transistor stages Q12 and
Q11, which in this case control the loudspeaker

muting circuit.

Circuit for cutting off the loudspeaker automati-
cally when the carrier ceases. The circuit con-

sists of the transistor stages Q14 and Q15 which,

60. 053-E1
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when the carrier stops, are biased from the
squelch unit in the radio station, thereby causing
them to draw current and cut off the loudspeaker

via FF4 and the loudspeaker muting circuit.

Mode of Operation

Designations indicating voltage levels:

"o = -5 volt

"1" = 0 volt.

These levels are measured with respect to chas-
sis of'the radio station, but not with respect to

chassis of the tone receiver wiring board.

If a tone sequence call is received the sequences
and frequencies of which are identical to those
for which the selection circuits of the tone re-

ceiver are set, the following occurs:

The first tone is fed from input terminal 7 to the
differentiator and limiter Qa' Limiting occurs

when diodes El1 and E2 start to draw current.

Capacitor C3 and resistor R4 provide a frequency

dependent negative feedback network which en-
sures proper differentiation and preemphasis of
the signal. Then follows an amplifier Qb, QC
which operates in a configuration with negative
feedback and grounded-collector output.

From the amplifier the signal is passed to se-
lection circuit C13, L2 in the individual call
chain, In the non-operated condition the coil tap
for reception of 1st tone is selected by the as-

sociated AF gate.

In tone sequence receivers strapped for 5-tone
calls, AF gate a (Q4) will be activated and the

associated coil tap selected.

In tone sequence receivers strapped for 4-tone
calls, AF gate b (Q5) will be activated and the

associated coil tap selected.

Transistor Q3 operates as a Q-multiplier with
positive feedback from a winding in the collector
to the primary side of the tone coil, thereby neu-
tralizing part of the coil loss. The detector E10,
E11l rectifies and doubles the signal before it is
passed to Schmitt-trigger Qn/Qo'

Condition of counter circuit, matrix, and AF

gates without signal to the receiver,

In order to understand how these circuits operate

we first look at their non-operated condition,

60.053-E1
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that is when no tone signal is applied to the tone

sequence receiver,

Without input signal to Schmitt-trigger Qn/Qo

the first transistor is off and the second tran-
sistor is on, giving the output "'0". The ''0"

state is applied to the input of reset multivibrator
Qk/Ql’ causing Qk to go off and Ql to go on, and
the multivibrator output will be "0". This output
is applied to the R line of flip-flops FF2 and FF3
in the counter chain (terminal 1 on FF2 and ter-
minal 13 on FF3). The non-operated condition of
FF1 depends on whether the tone receiver is

strapped for 4-tone calls or 5-tone calls.

In receivers for 4-tone sequence calls strap
designated 4 is inserted (see diagram), and the
S input to FF1 will be "0",

In receivers for 5-tone sequence calls strap
designated 5 is inserted (see diagram) and the
R input to FF1 (terminal 13) will be 0",

the letters r, t, and v, and the Q outputs are

marked s, u, and w.

In tone receivers strapped for reception of 5-
tone sequence calls the R line input is 0",
which sets the Q outputs s, u, w tc state ""1",
that is '"1" on all inputs on NAND gate G3 (in
ME10) which is on and has output ''0", thereby
opening AF gate a (Q4) which in turn selects the
associated tap on coil 1.2, and the selection cir-

cuit is set for the 1st tone frequency.

In tone receivers strapped for reception of 4-
tone sequence calls, state ''0" is applied to the
S input on FF1 whose Q output, marked r, will
be ''1'"", Thus all three inputs on NAND gate G4
(in ME11) will be '"1", and as the gate is in the
on condition the output is ''0", this opens AF
gate b (Q5) which in turn selects the associated
tap on coil L2, and the selection circuit is set

for the 1st tone frequency.

Schmitt-trigger Qp/Qr has output "'0" which is
fed to input terminal 9 on gate G2. The other
inputs (terminal 10 and 11) on the gate are ''1"

and the output is ''1",

Schmitt-trigger Qe/Qf in the group call chain
has output "'0" which would have caused a "'1"
if diode E7

had not been inserted. The diode serves the

output from the following stage Q
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purpose of preventing the output of Qg from be-
coming ''1" until the output of Schmitt-trigger
Qh/Qj becomes ''1", which cannot be obtained
until a group tone call has passed L1 and Q1 in

the group call chain,

Locking circuits (FF4, G9, G10, G11, and G12

with associated circuits).

The gates G10 and G11 are coupled in a flip-flop

arrangement.

The operation of the locking circuits is divided

into three section:

a) Non-operated condition
b) Loudspeaker cut in manually
c) Loudspeaker cut off manually (without signal

applied to the radiotelephone receiver),

a. Non-operated condition.

The non-operated condition is conditional on the
following connections being made to the ter-

minals of the locking circuits:
Terminal 2 (LS OUT): Must not be activated.

Terminal 4 (LS IN):
Terminal 9 (SQ):

Must not be activated.
-19. 7V supplied from
SQ600 in the station re-
ceiver (without signal ap-

plied to the receiver).

Outputs from locking circuits to terminals in

non-operated condition:

Terminal 1 (LAMP CHASSIS):
Output ""0" as transistor Q16 is off.

Terminal 8 (LS BLOCKING):

Output ''1" as transistor Q13 is on.

Terminal 6 (ALARM): Output ""1".,

From the Q outputs of FF1, FF2, and FF3 '0"

is applied to one or more of the inputs on gate G9,
consequently the gate output is "1",

""0" is applied to all inputs on G10, as transistors
@14 and Q15 are on (negative voltage is supplied
to terminal 9 from station receiver), and the

G10 output is ""1",

The output of gate G11 is ''0"" as its input terminal
3 is "1" (Q12 is off), input terminal 5 is ''1" (as
not all of the inputs to G12 are ''1"),

terminal 4 is "1" (as the G10 output is "1'").

and input

The output of gate G10 is ""1" if just one of its

inputs is ''0".

60.053-E1
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Because of a short delay in circuit C28, Q15,
R52 the inputs on G10 will maintain their "'0"
state for a longer period than the inputs on G11,
thereby ensuring a correct operation of FF5,

which consists of the two gates in question.

The "1" output from G10 is fed to the base of
transistor Q16 which is off and keeps the tone call

lamp turned off,

"1" is applied to the inputs on flip-flop FF4 except
for the R input (terminal 1) which is "'0'". Conse-
quently the state of the R input determines the
output on terminal 5 of the FF4, which is ""0" in
the non-operated condition. "0'" is applied to the
base of Q13 which is on and provides blocking of
the loudspeaker via terminal 8 (LS BLOCKING).

b. Loudspeaker cut in manually

By cutting in the loudspeaker manually, "1" is
applied to terminal 4 of the sequence tone receiv-
er, causing Q12 to draw current and supply ''0"
state to input 3 on gate G11, the output of which
From the output of G11 "1" is fed
to input 2 on gate G10, and as Q15 is still on,

"1" is fed to the other two inputs of G10. Output
of G10 changes to "0", which is fed partly to the

changes to ""1",

base of transistor Q16, causing it to draw current
and light the external tone call lamp, partly to the
input terminal 4 on FF4 thereby changing its Q
output (terminal 5) from "0" to "1" which in turn
makes Q13 go off, removing the muting of the
loudspeaker via terminal 8,

The manual opening of the loudspeaker does not
affect gate G12, and the ""1" output from Schmitt-
trigger Qs/Qt to terminal 6 (ALARM) is main-

tained.

c. Loudspeaker cut off manually

By cutting off the loudspeaker manually, state ''1"
is supplied to tone receiver terminal 2 thereby
causing Q11 to go on and supply ''0" to the R input
(terminal 1) on FF4. The Q output changes to ''0",
transistor Q13 goes on and muting of the loud-
speaker is established. Output ''0" from Q11 is
also fed to the collector of Q15, which is still on,
and to input 1 and 13 of gate G10., When one of the
inputs to G10 is "0", the output will be ''1", This
output is fed to base of Q16, which goes off there-
by turning off the tone call lamp.
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Operation on reception of 5-tone individual call

Strap marked 5 should be inserted.

On reception of the 1st tone a rectified signal is
applied to Schmitt-trigger Qn/Q0 thereby acti-
vating it, that is to say Qn is on and QO is off,
and the trigger output becomes ''1", This "1"
state is fed to delay circuit E13, R39, C17 which
delays the "1" input to the following Schmitt-
trigger by approx. 25 msec. Qp/Qr is activated
- Q_is on and Qr is off - and the trigger output,
which is ""1" is fed to NAND gate G2 thereby
changing the last of its "'0'"" inputs to "1". Conse-
quently the output of the gate will be "'0'' and so
will the CP input on FF1,

Furthermore Qn/Qo supplies ""1" to the input of
reset multivibrator Qk/Ql thus terminating the
reset function, giving an output of ''1" from
Q,/Q-

When the tone ceases the outputs from Qn/QO
and Qp/Qr change to "'0", and gate G2 will have
output ""1" which is used as a clock-pulse to
flip-flop FF1, thereby causing its outputs to
change state (this only happens on the trailing
edge of the pulse where the voltage level goes

from "'0" to ''1'""), and now a new combination of

4L-TONE INDIVIDUAL CALL
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gate G12 the output of the latter will change to
""0", which is applied to the input of Schmitt-
trigger Qs/Qt through diode E21, The ''0" input
to the Schmitt-trigger will cause a change of the
trigger output, and thus terminal 6 (ALARM)
from '"1" to "'0" for a period determined by C33

and R55, approx. 1,2 sec.

Output "0" from G12 is also fed to input terminal
5 on gate G11 whose output changes from "0" to
"1". This will cause input 2 on gate G10 to
change to '"1". As signal is applied to the radio-
telephone's receiver, transistor Q15 will be off,
and input 1 and 13 on gate G10 will have "1" via
R52., As all three inputs on the gate are ''1" its
output will change to ''0" which is fed to the S
input on FF4 and the base of Q16, "0" to the S
input on FF4 sets the Q output (terminal 5) to
"1"", This state is applied to the base of Q13
which turns off and opens up the loudspeaker via
terminal 4 (LS IN). The "0" state on the base of
Q16 makes the transistor conduct and provide a
current path for the tone call lamp, which lights.
This condition can only be cancelled manually

(se subsection "c. Loudspeaker cut off manual-
1}7”).

e LU WA
: D= Delaytime Qp - Qr
E i
cp Ll L]
0| —+!p 25 maec. CP is fed to input of FF2
1 _
FF1| ges
————— -- Q=u
e
FF2|
0 _
————— F- . — Q=w
FE3 ™ ——*i R 54— Approx 40msec. after the last tone
0" = 1 1 FF3 is reset by the resetcircuit
______ | I |
——————F——F+————> msec
0 50 100 150 200 250 300 350
Fig. 2

output states from the counter elements is ob-
tained. This changing combination of counter
outputs is repeated during reception of all five

tones.

When the last tone ceases the combination of
counter outputs will be: r, u, v = "1", As these

three '"1" states are connected to the inputs on

60.053-E1

Operation on reception of 5-tone call with 2-tone
group call

Straps marked 2 and 5 should be inserted.

The operation of the tone sequence receiver
during reception of the first three tones, which
constitute the individual call, is described in

the preceeding section.

60.053-E1



Storno

Storno

4th 5th

3rd

1st 2nd

NON-

2nd 3rd 4th

1st

NON-

&
- |
o o |
4 <
—» . < 3) i
w = e (o S = = O =L = - — b e
5—»— N_ e e s o i e i ] o ———YS—a— g ——=— i s e B Sl
" $) = 4 . Pl A =
g - 2 &
—_— — —_—— —_—— —_— _ —_— a— —_— e —— — —_ G —f —— —— —— P —
£ = o X A Al A
w g Lo J | ) Ll =
2 > e~ 1 1 1~ 1 -
w o a e
- n -
w w Ll
2 w Z =z
e B -1 I i I — = R U SO B e & =
go———| K |1 -5 - ——]-— -1 -l -—
.Aln o Vs) mn
@
M - 0 - 3 > 3 - 0 - > > 2 = 0w | 5] > 3
5| -0 -5 o 5 - B O I L% = B L by Y - o 1w;10 o | b L &
-
m | = 2
© =, < <
- o o
w =l o —|-—-——-—— - - o |-ty — — W R —p———t——
Z _ . [ I N A A R 2 4 1 )
2™ < o A A A~ AT er I 1~
- = o) ®
e > I T = T - = TA T T AT A A
! 5 S S
ml"l =z ml|||||||].l||.l — (= e e e i o ) ——|——|——
w w ol -
Z w
U o et i Mo NN [y KRR ENERE TVSEE EU E E EN E
AT E T T e T
L 1]
; - -
e L 0] - oo > 2 - n - 3 > 3 - 0] -~ = > 3
rolre|re oot | |rolrolre|ta|re e ||ro|rblrb|ralre|rs

GATE G1 IN THE GROUP CALL CHAIN CHANGES

THE STATE OF THE FLIP-FLOPS

2

Fig- 3

60, 053-11

60.053-11



Storno
4L-TONE INDIVIDUAL CALL
r S t u % w
NON- || @ ® ®
OPERATED|"0" ® ® [ ]
1st i o @ o
TONE 0| @ [ ) [ )
2nd "1l @ [ @
TONE 0 d L )
3rd 1 ® e | @
TONE "0 @ ® d
4th 1" @ o @
TONE 0 [ ) @ @
rru.v ="
L-TONE,1DIGIT GROUP CALL
r S t u \ W
NON - 1" @ ® e
OPERATED [“0" ® ) ®
1st 1 ® @ ®
TONE 0"l @ @ ®
2nd | @ ® ®
TONE 0 ® [ ] ®
3rd 1 e ® | @
TONE 0"| @ @ [
4th 1 ® [ ] @
TONE 0 [ ] o [ ]
rotov="1"
4 -TONE, 2 DIGIT GROUP CALL
r S t u % w
NON - 17| @ ® [ ]
OPERATED [*0* ) ® ©
1st 1 ® @ ©
TONE 0"l @ @ ®
2nd "1l @ [ J ®
TONE “0" ([ [} ®
3rd iy ® o ®
TONE 0| @ e @
4th 1"l @® o ®
TONE "o ® e o
(|
Fig. 4

If the frequency of the fourth tone corresponds
to the frequency for which the selection circuit
in the group call chain is set, the receiver oper-
ates in the following way:

The output of Schmitt-trigger Qe/Qf switches

to ""1" and keeps the state of reset circuit

Qk/Ql via diode E5. Gate Qg will draw current
and have output ''0". Furthermore Schmitt-
trigger Qh/Qj will be activated via a delay net-
work, R20, C10, and the output of the trigger
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When the tone ceases, the out-

put state of Schmitt-trigger Qe/Qf switches to

""0" thereby removing the base bias to Q_ and sc

changing the output of the gate to 1",

Because

of R18, output "1'" on Schmitt-trigger Qh/Qj

is maintained for few milliseconds during which

diode E7 and thus the gate cannot draw current.

Consequently output ''1" on gate Q

is main-

tained until the output state on trigger Qh/Qj

changes to ''0".
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Output "1'" from gate Qg is passed to input 9 on
inverter G1, causing the inverter output to
change to ''0". The ''0'" state is applied to the
R-input on flip-flop FF1, via strap marked 2.
This changes the output states on the flip-flop
so that output marked r becomes "'0" and output

marked s becomes ''1",

Output "'0" from gate Gl is also applied to the s
inputs on FF2 and FF3 which causes their out-
puts to change so that the Q outputs (t and v)
become "'1" and the @ outputs (u and w) becomes
""0". The settings of the flip-flops are illus-
trated in fig. 2 and 3.

When C10 has discharged, the state on input 9
of G1 will change to "0", and the resulting "1"
output cancels the set-function to FF2 and FF3.
The 5th tone is passed through the selection

Storno

Technical Specifications
Supply Voltage
-24V *5%.

Current Consumption
85 mA,

Temperature Range
-25°C to +60°C.

Input Impedance
2> 6 Kk,

Nominal Input Level on Terminal 7
+3 dBm at 1 kHz.

Tone Sequence Signal

4 or 5 tones of 70 msec. each =15 msec.

Intervals between the tones: 2 15 msec.

Tone Frequencies

circuit containing coil 1.2, which is set for the

tone frequency by connecting the associated coil
tap to chassis through gate G8, Q10. The signal
is passed on to the individual call chain, where
it provides a clock-pulse to flip-flop FF1. This
results in the following setting of the counter
elements:
Output r, t, v= "1",

These outputs are inverted in gate G9, and out-
put "'0" from the gate is fed to the CP input on
FF4,

When Qk/Ql resets the flip-flops FF1, FF2, and
FF3, the output of gate G9 will return to its ''1"
state, which in turn changes the Q output on FF4

(terminal 5) to ''1"" and cancels the loudspeaker

Coil terminal Frequency (Hz)

1, 970

2 1060

3 1160

4 1270

5 1400

6 1530

7 1670

8 1830 :

9 2000 )
10 2200 -
11 2400 :
12 2600
13 2800 |
14 Start \
15 Feedback winding
16 Feedback winding

muting via Q13. As long as signal is applied to
the radiotelephone's receiver, transistor Q15
will be off, and"1" state is passed via R52 to
inputs 1 and 13 on gate G10, maintaining its out-
put state., ''l" is also applied to the R input on
Fr4,

When the carrier to the radiotelephone's receiv-
er ceases, Q15 will go on and pass ''0'" to the

R input on FF4 which causes the output to return
to its "'0" state and thus reestablish loudspeaker

muting.

60.053-E1

Frequency Stability

Af
AT

o

S il%.

Max, Current to Chassis (terminal 1)
100 mA.

Max. Current to Chassis (alarm function,

terminal 6)
5 mA, Period: >1 sec.

AF Attenuation
Better than 50 dB.
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Integrated Circuits used in SR6841

Introduction

The following types of integrated circuits are
used in tone sequence receiver SR6841:
Amplifier circuit

Triple three-input positive NAND gate (TTL
series)

Dual D-type edge-triggered flip-flop (TTL ser-

ies).

Amplifier Circuit

R3

90 Py P G
R1 R2 T R4
35K 35K s
320
— 05
18 2 3 4

Logic Elements

Two types of integrated logic elements are used
in SR6841, NAND gates and flip-flops.

Only two conditions or states can occur on the
inputs and outputs of these elements, either 0V
or -5V. In the description of the tone receiver

these conditions are denoted in the following way:

1" = 0 volt
"o" = -5 wvolt,

Both voltage levels are measured with respect
to chassis of the radio station, not chassis of the

tone receiver wiring board.

Triple Three-input NAND Gates

ME7, ME10, ME1ll, and ME12,

Symbol:

X2
X3

o

X1, X2, and X3 are inputs.

Y is output.

60.030-E1 -1

Simplified diagram:

X1

X2

X3
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If all inputs are '"1" the output will be ""0".

If one or more inputs are ''0" the output will be

Hlll
.

Truth table:

Xl |x2|x3]| Y
1|11 ]o
0 |11 (.1
0o o |1 |1
o oo |1

Each integrated Circuit contains three NAND

gates.

Dual D-type Edge-triggered Flip-flops

MES8 and ME9.

Symbol:

P

RESET ——
R

1h3

5/9

212

6/8
&ho

3

SET

*\4\

D

D is connected to CP.

0y )

ce

Each integrated circuit contains two flip-flops.

Q and @ are outputs.
If output Q is ''1", output @ will be ""0" and vice

versa.

R, S, D, and CP are inputs.

60.030-E1
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The R and S inputs are always used to preset

2sd ) nnA T
L aiiG w.

R="0"—»Q="0"2andQ = nqn
S="0" —»Q="1"and Q = "o"

The reset circuit thus serves the purpose of
supplying R and S inputs that will preset the Q
and Q outputs of the flip-flop to the desired

state,.

The state of the outputs Q and @ can only be
changed by changing the R and S inputs from
”O” to Hl”

The CP input may be looked upon as a switch

function. Every time the CP input changes from

60. 030-E1
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CP
e
CP Q. Q uou -11‘-
”1” IIOH ||1|| i
HOII Holl 1'1”
”1” l|1H l|0l|
lloll “1” IIOII
Illll Holl ”1”
HOII HOII lllll |
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TT681 and TT683 Tone Transmitters

This type of tone transmitter is built on a
printed wiring board. It consists of these

circuits:

Tone oscillator
De-emphasis network

Amplifier
The TT681 and TT683 are single-tone trans-

mitters for use in tone call systems.

The two types are constructionally identical,

The difference lies in their tone sequences,
different tone coils being provided in the two
units (see under technical specifications).

The frequency of the tone transmitter can easily
be altered: the oscillator coil has taps for 12
different frequencies so that the change from one
frequency to another merely requires rewiring

of one lead (see circuit diagram).

Mode of Operation

Tone Oscillator

The tone oscillator is a Hartley oscillator with
an amplitude limiter consisting of two diodes

inserted in the emitter circuit of the transistor.

The oscillator may - as mentioned above - be
wired for 12 different frequencies.

De-emphasis Network

The oscillator is followed by a potentiometer for
output level adjustment, and a de-emphasis net-

work.

De-emphasis is performed in order to obtain
constant frequency swing in tone transmissions

regardless of the tone frequency in use.

The tone generator output stage is an emitter

follower,

This stage provides an impedance match be-
tween the tone oscillator and the transmitter

modulation input.

Adjustment

The frequencies of the tone transmitter are

factory preset and require no readjustment,

osc DE-EMPHASIS  AMP
~ ™ e D >0 AUDIO OUT

37.486-E1
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With the tone transmitter strapped for the

1060 Hz tone frequency (for the TT681) or for
1010 Hz (for the TT683), adjust the alignment
potentiometer for an output voltage of 110 mV,

corresponding to a measuring level of -17 dB.

Data

Output Impedance

Output Level

At 1060 Hz, TT681)

At 1010 Hz, TT683) 110mV

12 tones inside the frequency range
1060 - 2900 Hz (for TT681)
825 - 2450 Hz (for TT683)

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, 1530 Hz,
1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, and 2900 Hz.

37.486-E1
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Tone Sequence for TT683

825 Hz, 1010 Hz, 1240 Hz, 1435 Hz, 1520 Hz,
1750 Hz, 1860 Hz, 1980 Hz, 2000 Hz, 2135 Hz,
2280 Hz, and 2450 Hz.

Deviation from remaining tone frequencies of
the standard sequence with unit adjusted at
1060 Hz (TT681) or 1010 Hz (TT683): Better
than 0. 5%.

Better than 1%.
Distortion

Less than 3%,

Current Drain

37,486-E1
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11682 and TT687 Tone Transmitters

This type of tone transmitter is built on a printed
wiring board. It consists of these circuits:

2 tone oscillators
De-emphasis network
Amplifier

The TT682 and TT687 are two-tone transmitters
delivering two simultaneous tones, They are used

in tone call systems,

The two types are constructionally identical, The
difference lies only in their tone sequences, dif-
feren* tone coils being provided in the two units

(see under technical specifications).

The frequencies of the tone transmitter can

easily be altered: the oscillator coil has taps for
12 different frequencies so that the change from
one frequency to another merely requires rewiring
of one lead for each frequency to be altered (see

circuit diagram).

Mode of Operation

Tone Oscillators

The two tone oscillators are identical. They are

Hartley oscillators with an amplitude limiter con-

37,485-E1

sisting of two diodes inserted in the emitter cir-
cuit of each transistor. The oscillators may - as
mentioned above - be wired for 12 different fre-

quencies.

De-emphasis Network

The oscillator is followed by a potentiometer for
output level adjustment, and a de-emphasis net-

work,

De-emphasis is performed in order to obtain con-
stant frequency swing in tone transmissions re-

gardless of the tone frequency in use,

Amplifier

The tone transmitter output stage is an emitter

follower.

This stage provides an impedance match between
the tone oscillator and the transmitter modulation

input.

Adjustment

The frequencies of the tone transmitter are

factory preset and require no readjustment.

oscC osc DE-EMPHASIS AMP
e | e r Le ~ e [> | » o AUDIO OUT
o ~_ i 6002
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Short-circuit one tone coil so that only one oscil-
lator will operate (in the T'T687, the tone coil
should be short-circuited for 6 tones in the range
615 - 970 Hz).

Strap the other tone coil for 1060 Hz, Adjust the

potentiometer for an output voltage of 55 mV.

Data

Output Impedance
600 ohms.

Output Level
At 1060 Hz with one tone coil short-circuited:
55 mV,

Frequency Range

For TT682: 12 tones inside the frequency range
1060 - 2900 Hz.

For TT687: One tone coil with 12 tones in the
frequency range 1060 - 2900 Hz.
One tone coil with 6 tones in the fre-

quency range 615 - 970 Hz.

37.485-E1
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Tone Sequence for TT682

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, 1530 Hz,
1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, and 2900 Hz,

Tone Sequence for TT687

One coil: As tone sequence for TT682,
Other coil: 615 Hz, 675 Hz, 735 Hz, 805 Hgz,
885 Hz, and 970 Hz.

Frequency Accuracy

Deviation from remaining tone frequencies of
standard tone sequence with unit adjusted at
1060 Hz: Better than 0. 5%.

Frequency Stability
Better than 1%.

Distortion
Less than 3%.

Current Drain
3.5 mA,

37.485-E1
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TG682 Tone Generator

Application
The TG682 double-tone generator is used for
transmitting selective calls from a fixed VHF/

UHF radio station to mobile stations,

Functions
The TG682 performs the following functions:

It delivers a positive voltage for switching the

transmitter on.
It re-routes the modulation path to the transmit-
ter,

It delivers a maximum of 64 different tone combi-
nations through manual operation of 2 x 10 push-

buttons.

Construction
The TG682 double-tone generator, intended for

installation in a control desk of the CB680 series
(CB681, CB684, or CB686), consists of the

following sub-units:

TT682 double-tone transmitter
2 rows of push-buttons with 10 buttons in each

Relay with four:-switching functions.

Mode of Operation

Tone Transmitter

The TT682 double-tone transmitter is designed

37.487-E1

to provide two simultaneous tone frequencies,
The two tone frequencies are cut in by means

of two rows of push-buttons.

In either row of push-buttons, pressing any

button or group of buttons will release a previous-
ly depressed button, and the buttons depressed
will remain in their positions until a new number

is depressed.

The top row of push-buttons carries letters A-K
and comprises frequencies from 1060 Hz to

2400 Hz inclusive,

The bottom row of push-buttons carries digits
3-12 and comprises frequencies from 1270 Hz to

2900 Hz inclusive,

Buttons ""B" and ''8'" are depressed.
B-8 = 1160 Hz and 2000 Hz,
1160 Hz: point ""A'" adjacent to coil L2 -
N2, 15 - button B - N2, 16 - terminal 2 on

tone coil L2,

2000 Hz: point ''B" adjacent to coil L1 -
M6, 15 - button 8 - M6, 16 - terminal 8 on
tone coil L1,

Start

When the tone call button is depressed, a poten-
tial of -24 volts will be present at terminal 4,
causing relay V to operate, -24 volts from ter-
minals 15 and 16 is applied to tone transmitter
terminal 1, thereby switching on the tone trans-

mitter.

37.487-E1
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Transmit

0 volts at terminal 12 is applied to the transmit-

ter on/off circuit via terminal 13 (with relay V

operated).

Modulation

The tone signal from terminal 2 on the TT682 is

fed to the transmitter modulation circuit, In con-

trol desks where re-routing of the modulation
path is necessary, relay-V contacts 5, 6, 7, 8,

9, 10 are used,

Data

Operating Voltage

-24 volts 5%,

Frequency Accuracy

Better than 0, 5%.

Current Drain (incl, of relay V)

30 mA.,

Frequency Response

Falling, 4 dB per octave,

Output Impedance

600 ohms +20%.

Tone Frequencies

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, 1530 Hz,
1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, and 2900 Hz.

37.487-E1
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Temperature Range

-30 to +60°C.

Frequency Stability

Better than 1%.

Distortion

Less than 3%.

Output Level
At one tone and 1060 Hz: -23 dBm +2 dB.

Installation

The TG682 is mounted in the control box
(CB681, CB684, or CB686) and soldered to the
existing cabling of the latter (see circuit dia-

grams of TG682 and the control box used).

Check

The output level should be checked,

Adjustment

R21 in the TT682 should be adjusted for an out-
put level of -23 dBm for one tone and 1060 Hz.

37,487-E1
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SG684 Tone Sequence Generator
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Application 2 rows of push-buttons with 10 buttons in each
The SG684 tone sequence generator is used Relay with four switching functions.

for transmitting selective calls from a fixed
VHF /UHF radio station to mobile stations,

Mode of Operation

Functions GENERAL

The 5G684 performs the following funciions: When the tone call button is depressed, the tone

It delivers a positive voltage for switching the sequence generator transmits 6 consecutive im-
transmitter on, pulses each of which has a duration of 70 msec.
It re-routes the modulation path to the trans- The first two impulses are unmodulated. The
mitter. four following impulses are modulated; two of

It delivers 100 different tone combinations them are permanently adjusted for fixed tone

(selected out of a total of 10, 000 possible tone frequencies whilst the other two can be selected

combinations through manual operation of at will by means of push-button switches, This

2 x 10 push-buttons provides 10 x 10 combinations.

A relay blocks the passage of voice modulation

Construction

The tone sequence generator, intended for in-

during the transmission of the tone sequence,

After the transmission of thé six sequence im-
stallation in a control desk of the CB680 series
(CB681, CB684, or CB686), consists of the

following sub-units:

pulses - approx, 420 msec, - a cutout pulse is

10,1718 Tone sequence unit 10,1718,

1
——— SWITCH |
L__
T T T
| STOP I
AUDIO IN | START L i
-] I y ? f . |
TRANS- |
{:ELA?}——}-‘—T&:#‘% = ASL:BLE 'SLAVM B'S:‘QBLE >—{MATRIX — osC. amp [~} ToNE SEQUEHCE
L | CIRCUIT ] ) ) |
e I ) 1 i :
AUDIO OUT |
I 10.1718 |
e e e e e i e
TRANSMIT
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transmitted, causing the generator to return to
its inactive condition even if the tone call button
is kept depressed.

The entire tone sequence will be transmitted even

if the tone call button is depressed for less than
420 msec,

TONE SEQUENCE UNIT 10, 1718

The tone sequence unit is built on a printed wiring

board. It consists of these circuits:

Transmit and locking circuit

Astable multivibrator

Two bistable multivibrators (flip-flop circuits)
Diode matrix

Oscillator

Oscillator amplifier

The transmit and locking circuit uses transistors
Q1l, Q2, and Q3. It serves the purpose, in con-
junction with a relay, of applying 0 volts to the
transmit relay while the impulses are being
transmitted. The transmit and locking circuit

also supplies control voltage for the astable multi-
vibrator and the two flip-flop circuits.,

When the circuit is in its non-operated condition,
transistors Q1, Q2, and Q3 are cut off, and C1 is
neutral with respect to the minus potential, When
the tone transmit button is depressed, terminal 4
is short-circuited, and diode E2 and capacitor C1
will cause a positive impulse to be applied to the
base of Q2, which will consequently draw current,
This will in turn cause Q1 to become operative,
and current will flow through voltage divider R3,
R4, As a result of this, positive bias Will be
applied to the base of Q2, so that a stable con-
dition will exist - in other words, there will be

a flip-flop action,

Negative voltage from the emitter of Q2 is fed
through diode E2 and terminal 5 to the transmit
relay, V, which is locked during the entire tone

sequence,

When Q2 is conductive, zener diode E6 will re-
ceive voltage through resistor R9. This voltage
will bring the astable multivibrator and hence
also the two flip-flop circuits out of their non-
operated condition, On completion of the tone se-

37.504-E1
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quence, the base of Q3 receives a cutout pulse
from the matrix, causing the transistor to short-
circuit, and no current will flow through Ql. Q2
cuts off, and the transmit and locking circuit is

back in its non-operated condition.

Astable Multivibrator

The astable multivibrator consists of transistors
Q4 and Q5 and their associated components,

The multivibrator produces square-wave impulses
having a repetition time of 140 msec.

In the non-operated condition, transistor Q4 is "on"
and Q5 is "off'"., Capacitor C6 is kept charged by
the fixed negative voltage between R11 and R12, On
the application of voltage, transistor Q5 will go
"on'" and Q4 will go "off' because C7 acts as a short
circuit, permitting Q5 to draw a high value of cur-
rent, determined by R14, R15, and R16.

When transistor Q5 goes "off", capacitor C6 will
feed a positive impulse to the base of Q4, Tran-
sistor Q4 will be cut off for a time whose length
will be determined by C10 and C6 and by the
voltage at the junction of R11 and R12, After this
time, Q5 will go "off" and Q4 will go ""on', The
time during which Q5 is in the "off' condition is
determined by C7, R16, and by the voltage at the
junction of R14 and R15.

Diodes E8 and E9 have been inserted in the interests
of rapid voltage switching., A differentiated square-
wave impulse is fed via C8 and C9 to the bases of
Q6 and Q7.

The bistable multivibrators, which are identical,
comprise transistors Q6, Q7, and Q8, Q9 with
their associated components.

In their non-operated condition, transistors Q6
and Q8 are '"on'" and Q7 and Q9 are "off' because

only Q6 and Q8 can draw base current.

When voltage is applied, Q6 remains in the "on'
condition because its base bias, controlled by the
collector-emitter voltage of Q7, is not changed.

Q7 remains in the ""off" condition since the potential
at the collector of Q6 is low.

Switching requires application of a control impulse.
This is accomplished by cutting off the conductive
transistor.

37.504-E1
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When the voltage at the input (C8 and C9) moves in
the positive direction, a positive impulse will be
applied to the bases of Q6 and Q7, causing the
conductive transistor to pass into the "off'' con-
dition, and switching occurs. When the voltage at
the input (C8 and C9) moves in the negative direct-
ion, the negative impulse will have no influence

on account of diodes E10 and E11,

The repetition frequency will be halved,

Diode Matrix

The diode matrix comprises diodes E14 to E26
inclusive, resistors R33 to R37, and transistors
Q11 to Q14.

The matrix serves the purpose of controlling
transistors Q11 to Q14 and, in so doing, cutting
in the desired coil taps in a predetermined se-

quence,

The oscillator (Q10) cuts in when one of the tran-
sistors Q11 to Q14 is in the "on'" condition. This
occurs when the matrix diodes are cut off so that
the transistors can receive base current through
resistors R33 - R37, If only one of the diodes is

conductive, the base potential of the transistor in
question will be so high that the transistor is in

the ""off'" condition, The diode potentials are con-

trolled by the three multivibrators.

Collector potentials are shown in the diagram

below,
a giglign;
as | HgEgls
0
Q6 5
0
Q7 |
0
a8 |
0
QQ 1
4

HDID2a bc d u

Start
1" DENOTES NEGATIVE VOLTAGE

In order to have these voltage patterns converted
in such a manner that the tones will be transmitted
in the proper sequence, the diode matrix has this

appearance:

37.504-E1
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as a’ — Q11 “on”

bS b7 | b8 —» Q12 "on”

ci c9| —» Q13 "on”

d5 | d6 d9 —» Q14 "on”

us u? ug —e CUTOUT
Oscillator

The oscillator comprises transistors Q10 and Q15

and their associated components.

The oscillator uses a Hartley circuit, with a level
clipper (Q15) connected across the tuned circuit,
Transistor Q10 functions as an amplifier; it re-
ceives positive feedback through the feedback
winding, The level at which clipping occurs is
determined by the difference between the voltage
at the base of Q15 and the voltage drop across
diodes E27 and E28, The oscillator output level

is adjusted by altering the value of resistor R46,

The emitters of transistors @11 to Q14 inclusive
connect to the junction of E27, C14, and R43, This
point is negative with respect to chassis in order
to secure effective cutoff of those of transistors
Q11 - Q14 which are not active,

Diodes E27 and E28 also serve the purpose of

improving temperature stability,

Transistors Q11 to Q14 inclusive must have col-
lector impedances that do not exceed 25 ohms in
order to accomplish the same output signal ampli-
tude (0,5 dB) when they are connected to the same

coil tap.

Oscillator Amplifier

The oscillator amplifier consists of transistors

Q16 and Q17 with their associated components,

The amplifier is a two-stage DC-coupled ampli-
fier which serves the purpose of providing an
oscillator signal of the desired output level, im-

pedance, and frequency characteristic,

Transistor Q16 has high input impedance so that

the ¢ircuit will not load the oscillator.

Capacitor C16 in conjunction with the output
impedance of Q16 and the input impedance of

Q17 provides the desired frequency characteristic.

37.504-E1
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CODING

The SG684 tone sequence generator, as mentioned
above, is designed to deliver six consecutive im-
pulses each of which has a duration of 70 msec,
The first two of these six impulses are unmodu-
lated whilst the last four are modulated. The first
two impulses serve as a time of preparation for
the fixed transmitter and the mobile receiver,

Each one of the last four impulses can be modu-
lated with 12 different tone frequencies,

Since tone sequence receivers in the mobile
stations cannot detect two identical tone frequen-
cies that are transmitted consecutively, it is
necessary to code the tone sequence generator
according to a special system.

The 12 different tone frequencies are used as

follows:
Frequency: 1060 Hz 1160 Hz 1270 Hz 1400 Hz 1530 Hz
Number: 1 2 3 4 5
1670 Hz 1830 Hz 2000 Hz 2200 Hz 2400 Hz 2600 Hz 2800 Hz
6 7 8 9 ) R A

"R": repeater tone
"A'"s alarm tone (not used)

The last four impulses of the sequence, referred
to below as digits, should be coded as follows:

‘Digit '"1" and digit ""2" are coded by means of
straps on the tone coil (in tone sequence unit
10.1718).

Digit "'3" and digit '"4" are coded manually by

means of the twenty push-buttons,

Coding: 2R.

Digit '"1" (brown lead) to terminal 2 on tone coil
(in tone sequence unit 10, 1718),

Digit ""2" (red lead) to terminal 11 on tone coil (in
tone sequence unit 10, 1718).

Digits ''3" and "4" are coded manually by means
of the push-buttons (no strapping).

Coding: 21.
Digit '""1" (brown lead) to terminal 2 on tone coil

(in tone sequence unit 10, 1718),

37.504-E1
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Digit '"2" (red lead) to terminal 1 on tone coil (in
tone sequence unit 10, 1718),

Digits '"3" and "4" are coded manually by means
of the push-buttons.

On the rows of push-buttons, the two push-buttons
marked No. 1 should be strapped (see circuit
diagram of SG684).

Selected number: 5555, Transmitted number:5R5R
Selected number: 5155, Transmitted number:515R
Selected number: 5115, Transmitted number:51R5.

CODE CIRCUIT

The description of the code circuit is preceded

by two examples:

Coding: 5R6R.

Digit ""1" (brown lead) to terminal 5 on tone coil,
Digit "2" (red lead) to terminal 11 on tone coil.
Digit "'3" (green/brown lead) - N6, 7 -

N6, 6 /N6, 5 - (blue lead) to terminal 6 on tone coil,
Digit ''4" (yellow/brown lead) - M6, 7 -

M6, 6 /M6, 5 - (green/white lead) - N6, 15 =

N6, 16 /N6, 11 - (pink lead) to terminal 11 (R) on

tone coil,

Coding: 56R6 (strap push-buttons marked 6)
Digit ''1" (brown lead) to terminal 5 on tone coil.
Digit ""2" (red lead) to terminal 6 on tone coil,
Digit '"'3" (green/brown lead) - N6, 7 -

N6, 6/N6, 14 - (pink lead) to terminal 11 (R) on
tone coil.

Digit ""4" (yellow/brown lead) - M6, 16 -

M6, 15/M6, 14 - (red/grey lead) - N6, 9/N6, 8 -
(blue lead) to terminal 6 on tone coil,

Start

When the tone call button on the control box is
depressed, -24 volts will be present at terminal
4, causing relay V to operate. 0 volts TX is
applied to tone-generator terminal 4, causing the

tone generator to start.

A flip-flop circuit in the tone generator applies
tone transmit voltage, -24 volts, to terminal 5

during the impulse sequence (420 msec.), and
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relay V is kept operated during this interval
(see also circuit description of tone sequence
unit 10, 1718).

Tone Transmit

Current path: 0 volts TX - contacts 12 and 13
(relay V operated).

Modulation

Tone signal from terminal 2 on tone sequence
unit 10, 1718 is fed to the transmitter modulation
circuit. In control boxes where re-routing of
the modulation path is necessary, relay V con-
tacts 5, 6, 7, 8, 9, 10 are used.

Data

Operating Voltage
-24 volts 5%,

Temperature Range
-30°C to +60°C.

Frequency Stability
Better than *1%,

Frequency Accuracy
Better than 0. 5%.

Current Drain
Stand-by: 14 maA.,
Operation: 52 ma,

Frequency Response

Falling, 4 dB per octave.

37.504-E1
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Tone Frequencies

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, 1530 Hz,
1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, and 2800 Hz.

Output Impedance
600 ohms £20%.

Output Level (1060 Hz)
-17 dBm *2 dB.

Impulse Sequences

2 impulses (unmodulated) of 70 msec.
+15 msec. each,

4 impulses (modulated) of 70 msec.
+15 msec. each.

Max, time between impulses: 15 msec,.

Installation

The SG684 tone generator is mounted in the con-
trol desk (CB681, CB684 or CB686) and soldered
to the existing cabling of the latter (see circuit
diagrams of SG684 and the control box used).

Check

Straps should be checked against circuit dia-
gram of SG684,

Adjustment

Not required.
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SG685 Tone Sequence Generator
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Application

The SG685 tone sequence generator is intended
for transmitting selective calls from a fixed
VHF /UHF radio station to mobile stations.

Functions

The tone sequence generator performs the follow-

ing functions:

It delivers a pasitive voltage for switching the

transmitter on.

It re-routes the modulation path to the transmit-

ter.

It delivers 100 different tone combinations (se-
lected out of 100, 000 possible tone combinations)

through manual operation of 2 x 10 push-buttons.

Construction

The tone sequence generator which is intended
for installation in a control desk of the CB680
series (CB681, CB684, or CB686) consists of the

Mode of Operation

General

When the tone call button is depressed the tone
sequence generator transmits 7 consecutive im-
pulses each of which has a duration of 70 msec.
The first two impulses are unmodulated. The five
following impulses are modulated; three of them
are permanently adjusted for fixed tone frequen-
cies, whilst the other two can be selected at will
by means of push-button switches. This provides
10 x 10 combinations.

A relay blocks the passage of voice modulation
during the transmission of the tone sequence.
After the transmission of the seven seduence im-
pulses - approx. 490 msec. - a cutout pulse is v
transmitted, causing the generator to return to
its inactive condition even if the tone call button
is kept depressed.

The entire tone sequence will be transmitted even

if the tone call button is depressed for less than

X i 490 msec.
following sub-units:
10.2132 Tone sequence transmitter
2 rows of push-buttons with 10 buttons in each
A relay with four switching functions. ="
| I
———]SWITCH |
L
5 I |
AF INPUT | STOP ]
| START |
R f i
£ | - !
I 1 : TRANS- ASTABLE|  [BisTABLE]  [BISTABLE] :
| 5Eiag L MIT AND MULTI- | o IMuLTi- | IMuLTi- | OSCILLA-| , |AMPLI- | » TONE SEQUENCE
| RELAY | JLockine NIBRATOR| * |VIBRATOR| . [VIBRATOR MATRIX =1 ToR FIER ] SIGNAL OUTPUT
L__ 1 | [creurr I
| l |
: - |
AF OUTPUT : > 10.2132 I
e TONE SEQUENCE TRANSMITTER
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Tone Sequence Transmitter 10,2132

The tone sequence transmitter is built on a printed

wiring board. It consists of these circuits:

Transmit and locking circuit

Astable multivibrator

Two bistable multivibrators (flip-flop circuits)
Diode matrix

Oscillator

Oscillator amplifier,

Transmit and Locking Circuit

The transmit and locking circuit consists of
transistors Ql, Q2, and Q3. It serves the pur-
pose, in conjunction with a relay, of applying

0 volts to the transmit relay while the impulses
are being transmitted, The transmit and locking

circuit also supplies control voltage for the a-

stable multivibrator and the two flip-flop circuits.

When the circuit is in its non-operated condition,
transistors Ql, Q2, and Q3 are cut off, and Cl is
neutral with respect to the minus potential. When
the tone transmit button is depressed, terminal 4
is short-circuited, and diode E2 and capacitor C1

will cause a positive impulse to be applied to the

base of Q2, which will consequently draw current,

This will in turn cause Q1 to become operative,
and current will flow through voltage divider R3,
R4. As a result of this, positive bias will be
applied to the base of Q2, so that a stable con-
dition will exist - in other words, there will be

a flip-flop action,

Negative voltage from the emitter of Q2 is fed
through diode E3 and terminal 5 to the transmit
relay, V, which is locked during the entire tone

sequence,

When Q2 is conductive, zener diode E6 will re-
ceive voltage through resistor R9., This voltage
will bring the astable multivibrator and hence
also the two flip-flop circuits out of their non-
operated condition, On completion of the tone se-
quence, the base of Q3 receives a cutout pulse
from the matrix, causing the transistor to short-
circuit, and no current will flow through Ql. Q2
cuts off, and the transmit and locking circuit is

back in its non-operated condition.

60,114-E1
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Astable Multivibrator

The astable multivibrator consists of transistors
Q4 and Q5 and their associated components.
The multivibrator produces square-wave impul-

ses having a repetition time of 140 msec.

In the non-operated condition, transistor Q4 is
"on'" and Q5 is "off'. Capacitor C6 is kept
charged by the fixed negative voltage between
R11 and R12. On the application of voltage, tran-
sistor Q5 will go "on'' and Q4 will go "off'" be-
cause C7 acts as a short circuit, permitting Q5
to draw a high value of current, determined by
R14, R15, and R16,

When transistor Q5 goes ''off', capacitor C6 will
feed a positive impulse to the base of Q4. Tran-
sistor Q4 will be cut off for a time whose length
will be determined by R10 and C6 and by the
voltage at the junction of R11 and R12, After this
time, Q5 will go ""off" and Q4 will go "on''. The
time during which Q5 is in the "off'" condition is
determined by C7, R16, and by the voltage at the
junction of R14 and R15,

Diodes E8 and E9 have been inserted in the inter-
ests of rapid voltage switching., A differentiated

square-wave impulse is fed via C8 and C9 to the
bases of Q6 and Q7.

Bistable Multivibrators (Flip-Flop Circuits)

The bistable multivibrators, which are identical,
comprise transistors Q6, Q7, and Q8, Q9 with

their associated components,

In their non-operated condition, transistors Q6
and Q8 are "on' and Q7 and Q9 are ''off'' because

only Q6 and Q8 can draw base current,

When voltage is applied, Q6 remains in the "on"
condition because its base bias, controlled by the
collector-emitter voltage of Q7, is not changed.
Q7 remains in the "off'" condition since the poten-

tial at the collector of Q6 is low.

Switching requires application of a control impulse.
This is accomplished by cutting off the conductive

transistor,

When the voltage at the input (C8 and C9) moves in
the positive direction, a positive impulse will be

applied to the bases of Q6 and QT7, causing the

60.114-E1
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conductive transistor to pass into the ""off' con-
dition, and switching occurs. When the voltage at
the input (C8 and C9) moves in the negative direc-
tion, the negative impulse will have no influence

on account of diodes E10 and E11,

The repetition frequency will be halved.

Diode Matrix

The diode matrix comprises diodes El14 to E26

and E31 to E35, resistors R33 to R37 besides R55,
transistors Q11 to Q14 besides Q18,

The matrix serves the purpose of controlling the
gate transistors and, in so doing, cutting in the
desired coil taps in a predetermined sequence.
The oscillator (QLl0) cuts in when one of the gate
transistors is in the "'on'' condition. This occurs
when the matrix diodes are cut off so that the tran-
sistors can receive base current through resistors
R33-R37 and R55. If only one of the diodes is con-
ductive, the base potential of the transistor in
question will be so high that the transistor is in
the "off'' condition. The diode potentials are con-

trolled by the three multivibrators.

Collector potentials are shown in the diagram

below.

Sapinipinine

Q6

Q7

Q8

Q9

H D1 D2 a b ¢ d e wu

START
1=DENOTES NEGATIVE VOLTAGE

In order to have these voltage patterns converted
in such a manner that the tones will be transmitted
in the proper sequence, the diode matrix has this

appearance:

60.114-E1
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a4 a7 (a8 — Q11 "on”
b5 b7 |b8 — Q12 "on"
ch c6 c9 | —% Q13 “on”
d5 | d6 d9 | —® Q14 "on"
e4 e? e§ | —* Q18 "on”
ub u? u9 | —= CUT OouT
Oscillator

The oscillator comprises transistors Q10 and Q15

and their associated components.

The oscillator uses a Hartley circuit, with a level
clipper (Q15) connected across the tuned circuit.
Transistor Q10 functions as an amplifier; it re-
ceives positive feedback through the feedback
winding. The level at which clipping occurs is
determined by the difference between the voltage
at the base of Q15 and the voltage drop across
diodes E27 and E28. The oscillator output level

is adjusted by altering the value of resistor R46.

The emitters of Q11 to Q14 inclusive and Q18 con-
nect to the junction of E27, Cl14, and R43. This
point is negative with respect to chassis in order
to secure effective cutoff of those of the gate tran-
sistors which are not active,

Diodes E27 and E28 also serve the purpose of

improving temperature stability.

Transistors Q11-Q14 and Q18 must have collector
impedances that do not exceed 25 ohms in order
to accomplish the same output signal amplitude

(£ 0.5 dB) when they are connected to the same

coil tap.

Oscillator Amplifier

The oscillator amplifier consists of transistors

Q16 and Q17 with their associated components,

The amplifier is a two-stage DC-coupled ampli-
fier which serves the purpose of providing an
oscillator signal of the desired output level, im-

pedance, and frequency characteristic.

Transistor Q16 has high input impedance so that

the circuit will not load the oscillator.

Capacitor C16 in conjunction with the output im-
pedance of Q16 and the input impedance of Q17

provides the desired frequency characteristic,
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CODING

The SG685 tone sequence generator, as mentioned
above, is designed to deliver seven consecutive
impulses each of which has a duration of 70 msec.
The first two of these seven impulses are un-
modulated whilst the last five are modulated. The
first two impulses serve as a time of preparation
for the fixed transmitter and the mobile receiver.
Each of the last five impulses can be modulated

with 12 different tone frequencies.

Since tone sequence receivers in the mobile sta-
tions cannot detect two identical tone frequencies
that are transmitted consecutively, it is neces-

sary to code the tone sequence generator accord-

ing to a special systefn.

The 12 different tone frequencies are used as fol-

lows:

Frequency: | 1060 Hz | 1160Hz | 1270 Hz | 1400 Hz | 1530 Hz

Number: 1; 2. 3. 4, 5.

1670 Hz | 1830 Hz | 2000 Hz | 2400 Hz | 2600 Hz | 2800 Hz

6. 7. 9. 0. R. A,

"R'": Repeater Tone

""A'": Alarm Tone (not used).
The last five impulses of the sequence, referred
to below as digits, should be coded as follows:
Digits Illll Hzll
straps on the tone coil (in tone sequence transmit-
ter 10,2132),

and "3" are coded by means of

Digit ''4" and digit ""5" are coded manually by

means of the twenty push-buttons.

Example 1, First Three Digits Identical (e. g.
222xx)

Coding: 2R2xx,

Digit ""1" (brown lead) to terminal 2 on the tone
coil (in tone sequence transmitter 10,2132),

Digit '"2"" (red lead) to terminal 11 on the tone coil

(in tone sequence transmitter 10,2132),

Digit "'3" (orange lead) to terminal 2 on the tone
coil (in tone sequence transmitter 10, 2132),
Digits "4" and ''5'"' are coded manually by means
of the push-buttons.

On the row of push-buttons, the two push-buttons
marked No. 2 should be strapped (see circuit
diagram of SG685).

60,114-E1
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Coding: 486xx.

Digit '"1" (brown lead) to terminal 4 on the tone
coil (in tone sequence transmitter 10,2132),

Digit ''2" (red lead) to terminal 8 on the tone coil
(in tone sequence transmitter 10,2132),

Digit "'3" (orange lead) to terminal 6 on the tone
coil (in tone sequence transmitter 10,2132),
Digits ""4" and "'5'" are coded manually by means
of the push-buttons.

On the rows of push-buttons, the two push-buttons
marked No. 6 should be strapped (see circuit dia-
gram of SG685).

Example of Selected and Transmitted Numbers

Selected number: 55555, Transmitted number:
5R5R5.

Selected number: 51555, Transmitted number:
515R5.

Selected number: 51155, Transmitted number:
51R5R.

CODE CIRCUIT

The description of the code circuit is preceded by

two examples:

Example 1, Number 55666

Coding: 5R6R6 (push-buttons marked No. 6 should
be strapped).

Digit "1" (brown lead) to terminal 5 on the tone
coil,

Digit '""2" (red lead) to terminal 11 on the tone coil.
Digit ''3" (orange lead) to terminal 6 on the tone
coil,

Digit ''4" (green/brown lead) - N6,7 - N6,6/N6, 14
- (pink lead) to terminal 11 on the tone coil.

Digit ''5" (yellow/brown lead) - M6,16 -
M6,15/M6, 14 (red/grey lead) - N6,9/N6, 8 -

(blue lead) to terminal 6 on the tone coil,

Example 2. Number 56666

Coding: 56 R6R.

Digit ""1'"" (brown lead) to terminal 5 on the tone
coil,

Digit ''2'"" (red lead) to terminal 6 on the tone coil.
Digit ''3"" (orange lead) to terminal 11 on the tone

coil,
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Digit ""4" (green/brown lead) - N6,7 - N6,6/N6, 5
- (blue lead) to terminal 6 on the tone coil,

Digit ""5" (yellow/brown lead) - M6,7 - M6, 6/MS6,5
- (green/white lead) - N6,15/N6,16 - N6, 11 (pink
lead) to terminal 11 on the tone coil.

Start

When the tone call button on the control unit is
depressed, -24 volts will be present at terminal
4, causing relay V to operate, 0 volts TX is ap-
plied through the contacts 12 and 13 of relay V
to tone-generator terminal 4, causing the tone
generator to start..

A flip-flop circuit in the tone generator applies
tone transmit voltage, -24 volts, to terminal 5
during the impulse sequence (490 msec. ), and
relay V is kept operated during this interval (see
also circuit description of tone sequence trans-
mitter 10, 2132),

Tone Transmit

Current path: 0V TX - contacts 12 and 13 (relay
V operated).

Modulation

The tone signal from terminal 2 on tone sequence
transmitter 10,2132 is applied to the transmitter
modulation circuit. In control units where re-
routing of the modulation path is necessary, relay

V contacts 5,6,7,8,9, and 10 are used.

Technical Specifications

Operating Voltage
-24 volts £5%

Temperature Range
-30°C to +60°C

60,114-FE1
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Frequency Stability
Better than 1%

Frequency Accuracy

Better than 0, 5%

Current Drain
Stand-by: 14mA
Operation: 53mA

Frequency Response

Falling 4dB per octave

Tone Frequencies

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, 1530 Hz,
1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, and 2800 Hz.

Output Impedance
600 Q £20%

Output Level (1060 Hz)

-17dBm *2 dB

Impulse Sequence

2 impulses (unmodulated) of 70 msec. *15 msec.
each.

5 impulses (modulated) of 70 msec. £15 msec.
each,

Max, time between impulses: 15 msec,

Installation

The SG685 tone generator is mounted in the control
desk (CB681, CB684 or CB686) and soldered to the
existing of the latter (see circuit diagrams of
SG685 and the control desk used).

Check

Straps should be checked against circuit diagram
of SG685.

Adjustment

Not required.
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Tone Sequence Transmitter ST684

Application

Tone sequence transmitter ST684 is used as a
selective calling unit in mobile radiotelephones
forming part of an identification system, However,
the tone sequence transmitter may also be used

for conventional selective calls,

Functions

The tone sequence transmitter performs the fol-

lowing functions:

It short-circuits the voice modulation path to the

transmitter during transmission of tone calls.

It transmits a combination of tones consisting of
four consecutive tones, each of them selected
from a 12-tone frequency series inside the fre-

quency range 1060-2800 Hz,

Construction

The tone sequence transmitter is built on two
wiring boards which are clamped together with
the component sides facing each other, by means

of four tie-rods and associated screws.
It comprises the following circuits:

Transmit and locking circuit

Astable multivibrator

Two bistable multivibrators (flip-flop circuits)
Diode matrix

Oscillator

Oscillator amplifier

AF gate and amplifier,

36.163-E2

Mode of Operation

When the tone-call button is pressed, the tone
sequence transmitter gives off six consecutive
pulses of 70 msec, duration each, The two initial
pulses are unmodulated, The subsequent four pul-
ses are modulated by a series of pre-set tones
selected from a total of twelve available tone fre-

quencies,

An AF gate short-circuits the voice modulation
during the tone sequence, After transmission of
the six sequence pulses - approx, 420 msec, -

a release pulse is transmitted, causing the trans-
mitter to return to its non-operated condition even

if the tone-call button remains depressed.

The entire tone sequence will be transmitted even

if the button is pressed for less than 420 msec.

Transmit and Locking Circuit

The transmit and locking circuit uses transistors
Q1, Q2, and Q3, In the non-operated condition,
these transistors are switched off, and capacitor

C1 is neutral with respect to the minus potential.

When the transmit contact is connected to chassis,
diode E2 and capacitor C1l will cause a positive-
going pulse to reach the base of Q2, which will
consequently draw current., This causes Q1 to
switch on, and current will flow through voltage
divider R3, R4, As a result of this, positive

bias will be applied to the base of Q2, and a
stable condition sets in - in other words, a flip-

flop function results.
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The transmit relay, connected between terminals
1 and 4, is kept connected to chassis potential

via E3, QI1, and E4 during the tone sequence,

When Q2 is on, current will flow through
resistor R9 to zener diode E6, The resulting
voltage across E6 will throw the multivibrators
out of their non-operated condition and activate
the AF gate, Q18.

On completion of the sequence, the base of Q3
receives a release pulse from the matrix, there-
by switching Q3 on, with the following conse-
quences:; the base of Q1 is short-circuited to
chassis; current ceases to flow through voltage
divider R3, R4; Q2 switches off, The transmit
and locking circuit is now back in its non-oper-

ated condition,

Astable Multivibrator

The astable multivibrator consists of transistors
Q4 and Q5 and their associated components, The
multivibrator generates square-wave pulses with

a repetition time of 140 msec,

In the non-operated condition, transistor Q4 is
on and Q5 is off, Capacitor C6 is kept charged
via R10 and R12,

When voltage is applied to it, transistor Q5
switches on, and Q4 switches off because C7 acts
as a short-circuit, permitting Q5 to draw a high
value of base current, determined by R14, R15,
R16,

When transistor Q5 switches on, capacitor C6
will feed a positive pulse to the base of Q4.
Transistor Q4 will be cut off during an interval
determined by R10 and C6 and by the voltage at
the junction of R11 and R12, At the end of this
interval, Q5 will switch off and Q4 on. The length
of the interval during which Q5 is switched off is
determined by C7, R16 and by the voltage at the
junction of R14, R15,

Diodes E8 and E9 ensure rapid voltage switch-
over, A differentiated square-wave pulse if fed
to the bases of Q6 and Q7 via C8 and C9,

Bistable Multivibrators (Flip-flop Circuits)

The bistable multivibrators are identical, They
comprise transistors Q6, Q7 and Q8, Q9 and
their associated components,

In the non-operated condition, transistors Q6
and Q8 are on and Q7 and Q9 are off as only Q6

36.163-E2
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and Q8 can receive base current,

When voltage is applied, Q6 remains on because
its base bias, controlled by the collector-emit-
ter voltage of Q7, remains unchanged. Q7 re-
mains off due to the fact that the potential at the

collector of Q6 is low,

A control pulse is required to accomplish switch-
over., This is obtained by cutting off the conduc-

tive transistor,

When the voltage at the input, C8 and C9, moves
in a positive direction, a positive pulse is ap-
plied to the bases of Q6 and Q7, causing the con-
ductive transistor to cut off and a switch-over to
oceur,

When the voltage at the input, C8 and C9, moves
in a negative direction, the negative pulse will
have no influence, due to diodes E10 and E11.

The repetition frequency will be halved.

Diode Matrix

The diode matrix comprises diodes E14-E26,
resistors R33-R37, and transistors Q11-Q14,
The matrix performs the function of controlling
transistors Q11-Q14 and hence switching the
desired coil taps into the circuit in a previously
determined sequence, Oscillator Q10 is in oper-
ation when one of the transistors Q11-Q14 is on.
This condition obtains when the matrix diodes
are cut off, permitting the transistors to draw
base current through resistors R33-R37, If only
one of the diodes is conductive, the base potential
of the transistor concerned will be large enough
to switch on the transistor. The diode potentials
are controlled by the three multivibrators, Col-

lector potentials are diagrammed below.

a gigigng
Qs | Egigls
0 T—
Q6 4
0
a7 | |
0
Q8 ;
0
Qg 1
4
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Start
1" DENOTES NEGATIVE VOLTAGE
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In order to have these voltage patterns translated
in such a manner that the tones will be transmit-
ted in the proper sequence, the diode matrix has

this appearance:

ak a7 —e Q11 “on”

b5 b7 | b8 —» Q12 "on”

ck c9 —» Q13 "on”

d5 | d6 d9 | —» Q14 "on"

us u? u9 —e CUT OUT
Oscillator

The oscillator comprises transistors Q10 and

Q15 and their associated components,

A Hartley oscillator is used, with voltage clip-
ping across the tank circuit, performed by level

clipper Q15.

Transistor Q10 functions as an amplifier; it re-
ceives positive feed-back through the reaction

winding,

Clipping is determined by the difference between
the base voltage at Q15 and the voltage drop
across diodes E27 and E28, The oscillator output
level is adjusted by varying the value of resistor
R46. The emitters of Q11-Q14 are connected to
the junction of E27, C14, and R43. This point is
negative with respect to chassis so that the in-

active transistors can be effectively cut off,

Diodes E27 and E28 also help to improve tempe-
rature stability, In order to obtain the same out-
put signal level (0,5 dB) when connected to the
same coil tap, transistors Q11-Q14 should have
a collector impedance that does not exceed 25

ohms.

Oscillator Amplifier

The oscillator amplifier comprises transistors

Q16 and Q17 and their associated components,

The amplifier is a two-stage DC-coupled ampli-
fier, It steps the oscillator signal up to the
desired level and provides the desired output

impedance and frequency characteristic.

Transistor Q16 has high input impedance so that

the circuit will not load the oscillator,
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Capacitor C16 together with the output impedance
of Q16 and the input impedance of Q17 provides

the desired frequency characteristic.

AF Gate

The AF gate comprises transistors Q18 and Q19
and their associated components, When the tone
sequence transmitter is inoperative, Q18 is off
and voice modulation is fed via C17 to the base
of Q19, Transistor Q19 amplifies the signal to

the desired level,

When the tone sequence transmitter is operated,
negative bias is applied to the base of Q18, caus-
ing Q18 to switch on and so short-circuit the
voice modulation, The tone sequence is taken off
across R59, which is the common collector re-

sistor of transistors Q17 and Q19.

Data

Supply Voltage
-24V +5%,

Temperature Range

-30°C to +60°C.

Frequency Stability

Better than 1%,

Frequency Accuracy

Better than 0, 5%.

Battery Drain
Stand-by: 25mA * 2mA,
Tone-call button depressed: 41mA * 3mA.

Frequency Response

Falling, 4 dB per octave,

Tone Frequencies

1060 Hz, 1160 Hz, 1270 Hz, 1400 Hz, 1530 Hz,
1670 Hz, 1830 Hz, 2000 Hz, 2200 Hz, 2400 Hz,
2600 Hz, 2800 Hz.

Output Impedance

600 ohms +20 %.

Output Level (at 1060 Hz)

-17 dBm =2 dBm,
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Pulse Sequences

2 pulses (unmodulated), 70 msec +15 msec each,
4 pulses (modulated), 70 msec +15 msec each,

Max, time between pulses: 15 msec.

Installation
In the CQM600 mobile radiotelephone, the tone

36.163-E2
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sequence transmitter is mounted in the control
box - Type CB601 or Type CB602,

In the CQL600 mobile radiotelephone, the tone
sequence transmitter is mounted in the control
panel (CP601) of the radio cabinet if the radio-
telephone is locally controlled, If the radiotele-
phone is remotely controlled, the tone sequence

transmitter is mounted in the control box (CB603),
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CHAPTER 3. CIRCUIT DIAGRAMS AND PARTS LISTS
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PREAMPLIFIER/LIMITER Q- MULTIPLIER DETECTOR SCHMITT

TRIGGER

DELAY CIRCUIT TRIGGER

(BISTAB)

MUTING CIRCUIT

N_oa -24v
EN
1 04 LS IN
22k
-O1 CHASSIS RELAY.LAMP
Q3 ————O8 AF MUTING
AF INPUT 70— R45
22k
-106V
R4E
100
|
cis
R11 Tmo);
22k
05 oV
02 LS ouT
T} —O6 ALARM CIRCUIT AC68x
CED)
56K
RIS R97
470 470
Ru8 [ |Re9 [ JRSO[ |RS1 [ RS2 4
17 [15;( 15K Ijm 15K ﬁ!sk ° » -
RS7 R0 82 R83
N = wo s e ) I | s [l
R58 RE7 R75
Q15 22K 22K 22K
e c27mmm
Q14 R62 R63 R71 R72 RE0| ﬁ - R81 Res [ |r
e 01M []ovw 68 01M [o.m = omll czm Llom J:i[]ogm iy o 2=
4 — — o— — 5 D—
Qi3 22K Q19 Q20 2K Q21 Q22 22K Q23 100 Q24 Q26 . W
26
FF3 - FF2 e FF1 ) = (P [
E13 El4 E15 E16 E17 E18
RE % Ty R70 1 L R73 ro8[|R7s[] — Re6[ |R88[] R0
AF-GATES C‘GL R&7 zz;i g i ?53 22K T el 22K 22k | | 33K| ez 10K| 470
sa)n? 3.9K 22n| 22n 22n 221 22n
1 & 2500
.—S‘F
EZO!
)‘( /q( /q( MMV 1 RESET MMV 2
uld u20 u23
SR6851
TERM. DIGIT FREQ
aig az2 ] 1 1 124 Hz
2 2 197 -
3 3 1275 - NOTE: R27 EVALUATED AT FACTORY
b21 b23 \ E£23-E35 73 4 1358 -
5 5 1446 -
’{ 5 s 1540 -
20 c22 7 7 1640 - 7. % 2
8 8 1747 - 5\\"’ n
9 3 1860 - é‘ —\
d19 - d23 10 0 1981 - = @i L1
) 1" R 2110 - 3 / ‘,4
— 74 \N.
el19 e21 L

TONE SEQUENTIAL RECEIVER

SR685
SEKVENSTONEMODTAGER RE851

D401.243
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FOR 4-SEQUENCE TONE CALL : INSERT STRAP 4.
FOR 5-SEQUENCE TONE CALL : INSERT STRAP 5.
FOR SINGLE-TONE GROUP CALL: INSERT STRAPS 1 AND 1
FOR DOUBLE- TONE GROUP CALL : INSERT STRAPS 2 AND 2'
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Terminals on fone fransm.

. o Sequence tone tronsmitter
Terminaler 7 g Note
o pa_tonesender i Sekvenstonesender 19. 1748 bn/br
l ‘ i rd/red
Output 20— 2 Tone coil
Uagang Tonespole | ¢ 3] 7 S t |/5
4
- ] rose/rosa
I bk /so
5 bn/br wh/hv
: rd/red IS quy/q9rd
ovTX 30 3\1, or g’ violet
v /qul [
Relay contacts /9 D bi/bld
Releekontakter ) —r——— - S | S R RS S - —_—
(5 o—
AF circuit :
LF o—"%
kreds 6 ; v N26 N36 N46 N5.6 N6.6 N76 N8,6 N96 N106
25 N2,7 W3s[ TN37 INY.5 N4, 7 IN5.5] N5.7 NS NE,7 N7 T N7.7 NG5 N8, 7 9 N9, 7
7 <+ A fordi 4o 5% L—w Lk || pes M Rgrus
_—_ 8 0———5 . N29 ! N34 \ N49 \ N59 Vo N&9 VN7 L N9 LON99 M09
AF circut g Nz N3 10 NH, 10 N5 10 N6,10 N7,10 N8, ! 9,10 NIOI
LF kreds { 90— Yy <0 4—6 <0 <1-<$ <0 & PA 40
o N1, 8 Nz 8 NY.6 ING, 8 N7,8 N8, 8 N9 8 V10 8
i N112 N212 N3,12 NY, 12 Ne, 12 N712 NG 12 N912 NIo,12
NIT N113 N2 i1 N213| | | IN3.# N3 13| | | |N4 11 NY 13| | | [N N5 13| | | |N64 N613| | (| N1 N713| | | N8, N83| | | N9/ N913| | | (N0t NI0,13
<+—o0 <0 <0 <+O <+0 <0 <+0 <+0
# o——
fl .
ov TX 12 o_.z_!? Vv \ \ \ \\ X \ \ %
£29 ° L < ) "
Key /tost 3 O—N—L NS s | N2 Ty Nats | s L N | v R | |ns. ’5 NG, W | In7 K6 | [Ne TP R8s | oL e ot ] o
N1, 15 N2,15 N3, 15 N4, 15 5,15 V6,15 j N7,15 NG, 15 N9, 15 IN10,15
14 O——— °g 3
SR i )
15y N 2 Sls N °gls . 0 °q > °q
- 15 v > N g S
& 64 EQ A N N éﬁ S SR é{é SRR éé
§§ RIS| E < E g N N /R E‘: S) RN
16 hg §E Q RN RIS R RS &S| NS
s NS S 2 3 RS S RN S
Mig NS SN g M6,6 SF|  M7s o3 M86 &N M9,6 8B Mip6
Wi 5 M7 SO M27 Bl M37 SPwus My7 O, M57 CISM65 g7 DN M7,7 E\Hs ws,7 SRMIS T M7 SRl y
25 ; e 5,5 ] : 6.7 Iy M kFS , K87 b 7 O do.7
M1,9 M2 9 \ M&9 \ M9 W M89 \ M99 \ M09
Mo M210 M3 10
<0 <1—o <o <40 <o <+0 )
H2 3 MH;8 Mu/o M5 10 H6,8 Me 0|  |M7,8 M7/0| |M88 M8,10 M9, 8 M9, 10 M10,8 + Mio1
M1,12 M2,12 M3,12 M4, 12 M5,12 M6,12 M712 M8, 12 M9.12 M{0,12 ﬂ
v M1, 11 M3 | (M2H M2,13 M3,11 M3,r3 A M4, 13 M 5,1 Ms 13 Me, 11 M6, 13 M7/ M7,13 M8, 1t M8,13 M9, 11 M 011
Tl <+ /—g <+O <0 <0 <0 <53 (M) 483
890 Mi,15 H2 15 Ms 15 My, 15 5/5 M6,15 M7,15 M8, 15 M0
Tone key /tonefast 4 o— \ \ \ \ \ 8, \ M9,15 . 015
M1, 14 M1,16 MZ 14 M2,16 M3 14 M3,16 MY, 14 M4, 16 M5 T M5 M6,14 Me, 6|  M714 M716| M81H M8, 16 M9, 14 M?9./6 M10,14 * M0,/
/ 2 3 o 5 6 7 8 9 0
Note: .
Digit 1" Ciffer 1" . _
Digit no."f"(brown core) must be connected to one of the terminals Ciffer "{"(brun ledning) skal pa tonespolen strappes ti
on the tone coil {ito 10 (1060 to 2400 Hz). et af tonenumrene 1-10 (1060 2400 Hz). N R o5
r Y gr/enfgn/or-z- o
L _J rd/red "2'o o4
” e bn/br 1”0 03
Digit 2 Liber 2 Sequence tone fransmitter Digits 0 0 0
Digit no."2" ( red core) must be connected to one of the terminals Ciffer 2" ( red ledning) skal Dd tonespolen strappes f// Sekvensfonesénder Ci%_er Tone s,gé//e 02
on the tone coil 1to 10 (1060 Lo 2400 Hz). et af tonenumrene (=10 (1060- 2400 Hz), dog skal ciffer'2 101718 o1
If digit no."2"has the same numberas digit no.1; digit no."2'(red core) (red ledning) forbindes til tonenurmmer if (repeoter fone
/ 52, -
must be connecled to tone coil terminal no. !f (repeater lone 2600Hz)  2600KHz) hvis ciffer "Z’s nummer er lig ciffer "1"s nummer. Coble conneclions betwesn CB6OX ond SG68Y
Kablingsforbindelser mellem CB68X o9 SG684
Term/'na/s on §668%4 /terminaler pd S668%
P)u;? on . Irykknapper. R cB68x| 2 v | 5| s 7 1 8 1 a | |z |13 |15
a)If digit no 1" has the same number as digit no. "2". Strapninger pd_trykknapper: 7
; g bl/gr h bk/wh| . bk
no changes concerning the straps on the push-butlons is made. @) Hvis nummer for ciffer "{"= nummer for ciffer 2 /ngen stropn. enas Z;//ggéf/'a fr’//ﬁf bﬁ;n z/r-%v S0/ by |volet | 20
b) Hvis ciffer'!’s nummer er forskellig fra ciffer “2°s nummer 8684 araglra/bk | wh | wh |gr/wh|rose |gng - T Trz lvider] or
b) If the number for digit no."t" differs from the number for digit skal begge trykknapper med samme nurnmer sorm ciffer "2" 9,,/57,%1 roa/so| hv | hv g,,,/,w roSe gn/gf/m’ f;n gu, e | &
.'2% the two push-buttons, with the same number as digit no."2" strappes som vist med punkteret [inie. (8686 9r/ay|ok/wh|gr/rd |gr/uh a |viarer] ok
musf 'be connected as indicoted with ‘dotted line" 98| 20/ | gryrad g v i bk
Note: In CB681 and CB68% connect 2 to7 (Internal conn. in SG684)
In (B68Y% disconnect 2fo7. f = = == S g
I (B68I og (CB686 forb/ndz til 7. (Infern forb. i 5665‘/)
I (B68Y4 fjern 2 til 7. € o
konstr. /legn
-8 3
Jone coil Tonespole P ATOR Y
Terminals : { 2 3 4 5 6 7 8 q 0 i 12 Terminaler: { 2 3 4 5 6 7 8 4 0t 12 < ggﬁggxggoz%izg%ir R ¢ O
1060 1160 1270 1400 1530 1670 1830 2000 2200 2400 2600 2800 1060 1160 1270 1400 1530 1670 /830 2000 2200 2400 2600 2800 ~ caian : z
Seomo ' 56684 g N




Terminal on fone sequence unit I—‘ : - ) : ) T ) N - S : - - - - e e T E )
Terrminaler po tonesender Tone sequence Unit Digrts/cifre
e e
1 D e
: ’ |97/6n
Output 2 2 Tone coil g0/or
Vagang Tonespole G [
S 5 3 rose/rosa |
I bk /so
5 bn/br h/h |
—0 l w v
. rd/red 9y/9rd I
ovTX 30 3 L vio/e:f
! bl/bl |
Relay contacts
Rel®kontakter } i l—o;—-—-—-— e —. —_ o R _ _ i __l
5 o— _— _ —
AF circuit 5
LF kreds sV
6 O_'f v NIE N26 Ne.6 N76 N86 N9 N10,6
N15 N7 IN25 N2.7 | NG5 NE,7 IN75| N7.7 W85 N&,7 9. N9, 7
z <+ <+ q—o—F O ol | &l o871 | Q—O—N/0‘7—-‘
N 8 O——a . N19 \  N29 . N&9 \ON79 . Ng9 VN9 M09
AR gied PUL \ 72 || A LT || o 1 7| S LS| | S L) | AL 2 || LT || s L || b LT
2 N1 8 Nze , ! NG, 8 N7, 8 IN8, 8 <o r NiGE F O
0 Wi/ N2 12 N6,12 N7.12 NG 12 N912 N1o,12
N LI 113 N2t N213[ | | [N3.## N3,13| | | |NH 11 N 13| [ | N5 g1 N513| | | N6 NeA3| | [ INTH[ Y N713| | | N6, 1
: 24 b e ot 2 Nt B[ T. </\}/_%/3 N9, 1 <’/y_z;)/s INIO,If gi%/_a
f# o—— /
oV TX 12 o___’.zﬂl v N \ \ \ \ \ \ \ \ \ ,
3
Tro;;s*m// button 3 ot I N7 "m,éfcs No i A N2ts | (N3 L N6 | [Ny s v, K56 | |, W | In7 816 | [veSr L %8s | oL W se | Ivioda | Ko
7as £29 ‘ N 1,15 J N2,/5 N3, 15 NY, 15 N5, 15 V6,15 N7, 15 NG, I5 NG, 15 N10,15
Ty c S— b
5 14, Q Qf ° . 0 A .
-C 5 ogeYv Sk SR NS NS NS §> o sl ofs
¥ S 8H] 8 RE N N R N 3K 3
6o— 1 3 S N NN 8 33 §§ &) 35
S SN 3 R N > N
% Mig Sy Mzs NIl S MH6 N S| MSs § g M66 g s Ms Sy Mes §§ mos B Mis
b1, M7 SP2s M2,7 C[S{M3, M37 Y, )7 N SR
gﬁq 5 MY, 7 umfﬁ M57 & f,g[;) He.7 Bs{M7 M7,7 M8, M8,7 BSHIS 49,7 Mo, Mi0,7
5‘1 \ ML M2.9 \ M39 L Mu9 \ M59 \ Mg L M79 L M8 L g9 M9
F3o0 3 B—gd—-bwm 5—44‘4{%”0 5—44—%’” L—gm 'D—é@o <o B—J«o }»——gq-o H@ L—éq-o
4 E M1,8 MZ8 M3,8 Mi,8 Muyl0|  |M5,8 M5,10 M6,8 M6,10 M7,8 M7,10 M8,8 M8,10 9,8 M9, 10 M10,8 + Mo,
N M112 M2,12 M3,12 M4,12 M5, 12 M6, 12 M712 Mg, 12 M9.12 M10,12 /T
% M1, 1 M3 | |M2H Mz13| M3, M3,13 M4, 1f M4,i3| (M5 M5,13 M6t M6,13 M7/ M7, MB, 1f M3,/ Mo, 11
[ i T - /’—J = % +8° 28 I NG R AN L
77:0/73 ttro;?sm/'f bulfon ;o 890 \ M{, 15 \\ M2,15 \ M3,15 \ MUY, 15 N M5,15 % M6,15 \ M7,15 . M8,15 \ M9./5 . M10,15
lg] \
onetas <G—O—4 <+0—4 <04 <+HO—4 <+0—4 <+0—4 \O—qw <+0— <+0—4 <04
M, 14 Mi 6 | M214 * M2ie| M3 * 43 MY F My 16 M504 T M5,16 M6, 14 Me, 16| M7 H M7/6| M8 FMEI6| MM MS16 | MIOIH F M0,
/ 2 3 o 5 6 7 8 9 g
Note:
Digit 1" Ciffer "1" , »
Digit no."t"(brown core)should be connected to one of the tone- Ciffer "{"(brun ledning) skal pa tonespolén strappes til
coil terminals [/ to 0 (1060 - 2400 Hz ). et af tonenumrene {1-10 (1060~ 2400 Hz). cifre 1" bn o6 & ok
2" rd Vo a
3" or n¥m %o oy
i W ) ) dotn R T
Digit "2 Citter 2 kil r A\ o3
Digit no."2" (red core) should be connected to one of the tone- Ciffer "2" ( red legning ) skal pd tonespolen strappes fil Sekvensfonesender ! ; Tore s“’g/e 02
coil terminals {to10 (1060 - 2400 Hz). et af tonenumrene (=10 (1060-2400Hz ), dog skal ciffer 2" 10. 2132 i i fd ot
If digit no."2"has the same numberas digit no.l; digit no."2)(red core) (red ledning) forbindes .til tonenummer 1f (repeofer fone
/td . . . ; ’ 3 h » < ", ¥ p wyll - "
should be connected to tone-coil terminal no. !f ( repeater tone 2600Hz)  2600Hz) hvis ciffer “Z’s nummer er lig ciffer '1"s nummer. Coble_connections between LBESK and SGE8%
ror 3" Kablingsforbindelser mellem CB68X 0g SG685
Digit “3" Cifter . . . - - 2
Eg;z o, 3" (orange core) should be connected to one of the fone- Ciffer 3" (orange ledning) skal pad tonespolen strappes cBesx| 2 73'er-m/‘//va/s gn '566: / t; rm”;a/” ,e;a ‘565055 w | o /5
coil terminals 1 to 10 (1060-2400 Hz). However, digit no."3 (oronge core) til et af tonenumrene _/-/0( 1060-2400 Hz) dog ska/ Wahlvi
should be connectfed to tone-coil ferminal 77 (fepeaf¢t fone. %500""_1)_ ciffer '_3'(ﬂron9e /edn/ny forbinges fil toneriummer 11 (CB681 9r//gy,L or//gf IZ/{/ ; 'g:%/\)/ lls?o/hv’;' viglet] gk
i digit no.'3's no i equal fo "2"s no, but not # digit no. 3" = clgit no. (repeater tone 2600 Hz) hvis ciffer "3°s nummer er gn/graj of: 9719 - o
2" = digit no. 1" lig ciffer "2's pummer, men ikke hvis ciffer 3" = CB664 9% ra/bk g" wh |gr/wh|rose 19rky zf yl | ra |violet| bk
ciffer 2" - ciffer 1 nQralra 7 sop 0V L0 o vl TDse SN 215 oea 20
8686 9r/9y bk jwh W’ﬁgr/"” ra \violet| bk
Push-buttons
@ iF digit no. "= digit no "2"= digit na "3’ both push-butfons with the Irykknopper. o . 9n/grd) so/hv | gn/re| gn/hv r(d so
same ro. as digit na "3" should be connected as indicated by the o) hvis ciffer 1" =ciffer 2" =ciffer 3! skal beg tryk- MNote: In CB68/ and CB68B6 connect 2 to7 (Internal conn. in S6685)
dotted line on'the diagromme Kknagpper med samme nummer som ciffer 37 stogppes In CB68Y remove connec.betw.20n@7 ( —» — == === )
BIf digit no. 2" = di %‘ e o Conmaclion, som Vist med punkteret linie pd diagraommet I (B681 og (B6S6 ’ fgrbmd 2417 ((Infern forb. i 566663
)/if digit no."2" is different from digit no. '3’ both push-buttons with f)hw‘s ciffer "2 = ciffer "3, ingenstrapning. I CB68H fjern 2 til 7. s rmaE. B =
the same no. as digit no. 3" should be connected as indicated by ¢ hvis ciffer 2" er forskellig fra cifYer :i” 5/530,/ begge oﬁ.;%/zeqn
the dotted line on the diagramme. trykknapper med samme ndmmer Som ciffer - 21.%.69
q sr‘rvppcs som vist med punkteret linie pd diagrommet (0 ® - TONE SEQUENCE GENERATOR A §
Tone coif Topespole N S5EKVENSTONE GENERATOR EA
7erminals: 1 2 3 4 & 6 7 8 14 10 1 12 Termnoler: 1 2 3 4 5§ € 7 & S w0 4 12 4 [Komp.Tiste S5G 685 N~
1060 1160 1270 1400 1530 1670 1830 2000 2200 2400 2600 2800 1060 1160 1270 1400 1530 1670 1830 2000 2200 2400 2600 2800 [Stomo 2 Q




[2/7L6°00%0]

PEBIDV

ouiolg

SATYY WUVTIV
LINDYUID WHVIV

N3ONNE vid L3s
M3IA Wolloa
[3¢]

a

2V]
(d440) A2 -
(NO) AlD-

13

—O0  AZ-

g

ouiol§



BEGIDV

T 2/6L6 ‘00%X A

SAHYY WUVIV
LINDYIO NEVIV

vivda

ddOD | 'ON | HdAL

ouiolg

J0}STSURAL "TH 12049 | FHIS 66 0
9POIa $00¥NT | 0206 66 1d
A ¥2 1212 B 00TT ®[2a/Le(eod| 990G °8S | Vou
M8/T " " %G 1 01| 1926 °08 4t
Mme/1 Wy uoqaed %G ¢ g1 | 2926 °08 19
Vivd ddOD |°'ON | HdA L
oulol§





