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tions other than the tone push-button selection can be realized in a way
which in the event of The invention relates to an electronic telephone
monolithic integration occupies only a small set having number selection
push-buttons and          additional surface area of the integrated
circuit. further control elements and comprising a digital    5  According
to the invention, the electronic tele- hone generator for push-button tone
dialling          phone set is therefore characterized in that it
incorporating  an  oscillator having  a fixed         comprises a detection
circuit for optionally detect- oscillator frequency and a logic circuit
comprising   ing signals on the subscriber's line terminals of a first
frequency divider for dividing the oscillator  the telephone set or
detecting the activation of at frequency, the divisors of said first
frequency    10   least one of the further control elements of the divider
being adjustable for push-button tone         telephone set, and that said
first frequency divider dialling under the control of the number selection
is adjustable under the control of the detection push-buttons.
circuit to at least one additional division which is Such a telephone set
is disclosed in the periodi-    not applicable for push button tone
dialling. cal "IEEE Journal of Solid State Circuits", June    is    Because
of these simple additions the digital tone 1977, pages 238-242. The set
described in this        generator which was originally intended to gener-
article generates the tone signals required for       ate DTMF tones can
now also be used for generat- push-button tone dialling in accordance with
the      ing different tones or generating desired time DTMF-system  with
the aid of adjustable fre-          intervals in dependence on detected
commands quency dividers as is illustrated more specifically   20   from
the subscriber line or from  the further by Fig. 6 of the relevant article
in the above        control elements. "Further control elements" mentioned
periodical.                                 must, for example, be
understood to mean an In electronic telephone sets it is desirable, in
additional push-button for the call-back function addition to perform
functions other than the         or the hook contact of the telephone set.
push-button tone dialling with the aid of elec-   25    The invention also
relates to an integrated tronic circuits, preferably monolithic integrated
digital tone generator for DTMF-dialling, suitable circuits. Such
additional functions are, for         for use in a telephone set having
number selec- example, generating an apparatus ringing signal,      tion
push-buttons and further control elements, monitoring the frequency of an
incoming a.c.          the tone generator comprising an oscillator circuit
voltage in the on-hook state of the handset or   30   for providing a fixed
frequency and a logic circuit providing a non-recurrent brief interruption
of the   comprising a frequency divider for dividing the subscriber's line
for signalling purpose, the func-   oscillator frequency, the divisors of
this frequency tion commonly referred to as the call-back func-
divider being adjustable for DTMF-dialling under tion.
the control of the number selection push-buttons. It is customary in an
electronic telephone set for   35  Such a tone generator is known from  the
these other functions to be preformed by separate     prepublished European
Patent Application No. circuits which are especially intended for those
0 021 296, pages 5 to 7 and Figure 1. This known functions.    Thus,
"Nachrichtentechnische         tone generator is suitable for generating
only Zeitschrift" Vol. 36 (1983) number 5, page 345        DTMF-tones.
There is no indication in this discloses an electronic telephone set for
DTMF-   40    publication for the use of the DTMF-dividers for tone
dialling in which an apparatus ringing signal    additional purposes by
addition of some logic can be produced by a separate ringing circuit
circuitry. which is specially provided for that purpose. A         The tone
generator according to the invention considerable portion of the chip
surface of the       is made suitable for additional telephone set
integrated circuit of which this ringing circuit   45   functions, and is
therefore characterized in that forms part is occupied by this ringing
circuit,       the tone generator comprises a detection circuit which is
disadvantageous from a technical and         for optionally detecting
signals on the subscriber economic point of view.
line terminals of the telephone set or activation of USA-A-4,070,551
discloses a telephone set in        at least one of the further control
elements of the which a variety of tone signals are generated in   50
telephone set and that the said frequency divider response to commands
received. These tone             under the control of the detection circuit
is adjust- signals are obtained with the aid of a tone           able to at
least one additional divisor which is not generator in which a fixed
oscillator frequency is    applicable for DTMF-dialling. divided so as to
obtain the desired tone frequen-       A further embodiment of the
telephone set in cies. Generating these tone signals is also    55
accordance with  the  invention  suitable for effected by means of a
separate circuit which is      generating a ringing signal for the acoustic
ring- specially provided for that purpose, so that a        ing arrangement
of the telephone set is charac- separate oscillator and a separate
frequency          terized in that the detection circuit is arranged for
dividing circuit are necessary. This requires many    detection on the
subscriber line terminals an a.c. components or, when implemented by
integrated    60   voltage having an amplitude which exceeds a circuit
techniques a large portion of the available   predetermined threshold value
and that the logic chip surface or even a separate integrated circuit.
circuit comprises a first switch for coupling the It is an object of the
invention to provide an      outputof saidfirstfrequencydividertotheacous-
electronic telephone set of the type set forth in the  tic ringing signal
generator of the telephone set opening paragraph in which a number of func-
65    under the control of at least the detection circuit. 2    
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the advantage that in this       chosen  such  that interfering  voltages,
for way one gets the choice of apparatus ringing         example owing to
induction by electric rail trans- signals other than the customary a.c.
voltage of,    port, do not result in the ringing device of the for
example, 25 Hz on the subscriber's lines, so     telephone set being
activated. that the sound produced by the ringing signals    5    A further
embodiment of the telephone set generator can be given a spectral
composition        according to the invention is also suitable for the
which can be heard better and is more agreeable      call-back function. To
that end this telephone set to the ear than the customary electromechanical
is characterized in that bell. Moreover, the apparatus ringing signal,
it comprises a third switch for interrupting the generated by the telephone
set is independent of   10   subscriber's line, the frequency of the line
ringing signal used for      the digital tone generator comprises a line
ringing on the subscriber line, which increases     interrupt circuit for
controlling the third switch, the fields of application of this telephone
set.      the digital tone generator also comprises a It should be noted
that from the periodical        fourth frequency divider whose input is
con- "Review  of the  Eelctronic  Communication    15   nected to the
output of the third frequency divider Laboratories" Vol. 22, No. 3-4,
March/April 1974,    and whose output is connected to the input of the an
electronic telephone set is known in which the   line interrupt circuit,
DTMF tone generator is used to generate in the         and that under the
control of the detection on-hook condition of the handset a 1336 Hz
circuit and in dependence on the activation of one apparatus ringing signal
which pulsates at the    20   of the further control elements of the
telephone frequency of the received line ringing signal, in    set the line
interrupt circuit applies a pulse to the response to the line ringing
signal on the sub-      third switch for interrupting the subscriber's
line, scriber line. This apparatus ringing signal is how-  the pulse
duration of this pulse being equal to the ever not obtained with the aid of
a digital tone     period of the output signal of the fourth frequency
generator comprising a frequency divider having    25   divider. an
additional divisor, but by switching-on an RC-      The invention will now
be described in greater oscillator which is normally intended for DTMF
detail by way of example with reference to the tone selection. The
dual-purpose use of the fre-     accompanying  Figures, corresponding  com-
quency dividers of the digital tone generator is     ponents in the
different Figures having been consequently not known from this periodical.
30   given the same reference numerals. Herein: A further embodiment of the
telephone set            Fig. 1 shows an electronic telephone set as it is
according to the invention is particularly suitable  known from the prior
art, for supervising the frequency of a.c. voltages on      Fig. 2 shows an
electronic telephone set accord- the subscriber line in the on-hook
condition of the  ing to the invention comprising a digital tone handset.
In this embodiment the logic circuit   35   generator suitable for
generating an apparatus further comprises a second frequency divider for
ringing signal, dividing the oscillator frequency, the divisor of      Fig.
3 shows an electronic telephone set accord- this second frequency divider
being adjustable      ing to the invention comprising a digital tone under
the control of the push-buttons, and a third   generator suitable for
supervising the frequency frequency divider having a divisor required for
40   of the line ringing signal and push-button tone dialling, the input of
this third     Fig. 4 shows an electronic telephone set accord- frequency
divider being connected to the output      ing to the invention comprising
a digital tone of the second frequency divider. This embodi-
generator suitable for the call-back function. ment of the telephone set
according to the inven-      The prior art telephone set shown in Fig. 1
tion is characterized in that                  45   comprises a digital
tone generator 1 for generat- the logic circuit comprises a second switch
for    ing dialling tones for push-button tone dialling in connecting the
input of the second frequency         accordance with the DTMF-system. This
tone divider to the output of the first frequency divider  generator is
connected to the subscriber line under the control of the detection
circuit,         terminals 4 via a switch 2 and the hook contacts 3. the
second frequency divider is adjustable   so   The acoustic ringing signal
generator 5 of the under the control of the detection circuit to at
telephone set is provided between the subscriber least one additional
divisor for establishing an    line terminals 4 and behind the hook contact
3 upper limit frequency;                               seen from the
telephone set. In Fig. 1, this acous- the third frequency divider is
adjustable under    tic ringing signal generator is constituted by a the
control of the detection circuit to a second   55   ringing capacitor and
an electromechanical bell; divisor for establishing a lower cut-off
frequency,  A different, also known manner of ringing is the digital tone
generator comprises a compari-    effected with a separate ringing signal
circuit son circuit for comparing the frequency of the a.c   which applies
a ringing signal to an electroacous- voltage with the lower limit frequency
and with     tic transducer, for example a loudspeaker. the upper limit
frequency,                     60      In one of the wires of the
subscribers line a and that the first switch couples the first fre-
rectifier circuit 27 is provided between the acous- quency divider to the
acoustic ringing signal        tic ringing signal generator 5 and one of
the hook generator of the telephone set under the control     contacts.
This rectifier circuit renders the tele- of the comparison circuit output
signal.             phone set insensitive to polarity changes of the The
upper and lower limit frequencies can be   65   voltage on subscriber line
terminals 4.    5               EP 0143 481 B1                       6 



The logic circuit 1 is formed by an oscillator 13  handset is arranged in
parallel with capacitor 31. having  a fixed oscillator frequency of, for
Capacitor 17 which together with resistor 28 example, 400 kHz, two
frequency dividers 11 and      forms a series arrangement has for its
object to 12 having an adjustable divisor, two digital-to-     provide the
customary separation of direct cur- analog converters 6 and 7, an adder
circuit 8 and a    5    rent and alternating current in the on-hook condi-
keyboard 9. The fixed oscillator frequency is       tion. In the on-hook
condition of the handset tone divided by each of the two frequency dividers
11     generator 1 is also powered by ringing supply 29 and 12 under the
control of the keyboard 9 to       in a manner not shown in the Figure.
obtain two frequencies from the DTMF-system.           Detection circuit 14
compares the amplitude of The two frequencies are added together after   10
an a.c. voltage signal on the terminals 4 with a conversion by a
D/A-converter and applied to the     predetermined threshold value in the
circuit. If the subscriber line. If none of the push-buttons of the
amplitude of the a.c. voltage exceeds this keyboard 9 is activated, switch
2 is opened. Any     threshold value then frequency divider 11 is speech
signals are transmitted to and from a         alternately set to one of the
two extra divisors by speech circuit, not shown, via a speech trans-   15
means of a control signal. At the same time, mission line 10.
switch 15 is closed underthe control of detection Each of the two frequency
dividers 11 and 12 is    circuit 14, causing the apparatus ringing signal
constituted by a series arrangement of a divider     produced by oscillator
13 and frequency divider having a variable divisor and a divider having a
11 to be applied to acoustical ringing signal fixed divisor. When an
oscillator frequency of, for   20    generator 16. example, 400 kHz is
used, the fixed divider of         It is possible to have the rate at which
frequency frequency divider 11 has a divisor of, for example,  divider 11
is alternately set to the two divisors be 18 and the fixed divider of
frequency divider 12     determined by the frequency of this a.c. voltage
then has a divisor of, for example, 14. By slightly  which is detected as a
line ringing signal. It is, extending the logic circuits forming the said
25   however, alternatively possible to give frequency frequency dividers
it is possible to cause the       divider 12 some additional divisors as
will be digital tone generator to perform functions other    described in
detail with reference to Figs. 3 and 4. than generating dialling tones.
Thus, frequencies can be obtained which are of Figure 2 shows an electronic
telephone set         the same order of magnitude as the frequency of
which, by slightly extending the logic circuits of   30   the line ringing
signal. Instead of alternating the digital tone generator can be made
suitable      between both divisors at the frequency of the line for
detecting a line ringing signal on the terminals  ringing signal it is
possible to alternate between 4 and generating an apparatus ringing signal
in      the two extra divisors of frequency divider 12 at a dependence
thereon. The telephone set shown in       rate thus obtained. Figure 2 is
formed by the set shown in Figure 1 to   35  Starting from an oscillator
frequency of 400 kHz which a plurality of elements have been added
and divisors of divider 11 having the value 432 and from which the
conventional ringing signal       (=24x18) and 540 (=30x18), ringing
frequencies generator 5 has been omitted.                        of 925 Hz
and 740 Hz, respectively are obtained. In Figure 2, the tone generator 1
comprises a      Consequently, the pitch of the ringing signal detection
circuit 14 for detecting the line ringing    40   changes between these two
frequencies with a signal on the terminals 4. To that end the detec-
frequency of change of, for example, 25 Hz. The tion circuit 14 comprises a
connecting line 18,      choice of the two additional divisors with a
which, in the on-hook condition of the handset is    mutual ratio of 4:5
has the additional advantage connected to the terminals 4. The adjustable
that a frequency ratio is obtained which is known frequency divider 11 has
some additional logic   45   as a major interval which has the properties
of switching elements so that two extra divisors can    producing more
specifically a pleasant sound be realized by means of the adjustable
portion of    impression. this frequency divider, for example the divisors
24    Fig. 3 shows an electronic telephone set which and 30. So, in
combination with the fixed portion,   by some changes compared with Fig. 2
has been having the divisor 18, of frequency divider 11, the    50    made
suitable for supervising the frequency of divisors 432 and 540 are
obtained.                   the line ringing signal on the subscriber's
line. In addition, the telephone set shown in Fig. 2     The set circuit
diagram of Fig. 3 is obtained by comprises an acoustic ringing signal
generator 16    adding some elements to the said circuit diagram for
producing the acoustic ringing signal and a      of Fig. 2. switch 15 for
applying the electric ringing signal   55  The digital tone generator 1 of
Fig. 3 comprises to ringing signal generator 16. Ringing signal       a
switch 20, which renders the output of fre- generator 16 is fed by ringing
supply 29 which       quency divider 11 connectable to the input fre-
converts the line ringing signal rectified by recti-  quency divider 12,
this input then being also fier circuit 27 into supply energy for the
acoustic  decoupled from oscillator 13. The adjustable fre- ringing signal
generator 16.                   60   quency  divider 12 is provided  with
some A capacitor 31 used for smoothing the rectified,   additional logic
circuit elements so that two pulsating voltage is provided at the input of
additional divisors can be realized with the adjust- ringing supply 29. A
Zener diode 30 which            able portion 12-1 of this frequency
divider, for together with resistor 28 constitutes the overvol-   example
the divisors 15 and 12. The originally tage protection in the on-hook
condition of the    65   non-adjustable portion 12-2 of frequency divider 4
7                EP 0143481 B1                        8 



12 has become adjustable, by the addition of          closing it. In that
case no signal is applied from some logic circuit elements to an additional
detection circuit 14 to switch 15. Then only the divisor, for example 3.
Furthermore, the known        frequency of the a.c. voltage signal coming
in via generator 1 is extended by a comparison circuit       terminals 4 is
supervised. 21 for comparing the frequency of the line ringing  5   Fig. 4
shows an electronic telephone set with signal on the subscriber line
terminals with a        which non-recurrent brief line interruptions for
lower and an upper frequency whilst an AND-gate       signalling purposes
can be adjusted. This said 22 is added for the control of switch 15.
function is known as the call-back function. If an a.c. voltage of a
sufficiently high amplitude   The said circuit diagram of Fig. 4 is
realized by is present on terminals 4 then detection circuit 14    10
omitting switch 15 and acoustic ringing signal switches frequency-divider
11 to its additional       generator 16 from the set shown in Fig. 2 and to
divisors, as described above with reference to Fig.   add some other
elements to the Figure thus 2. Detection circuit 14 also adjusts switch 20
to the  obtained. The elements added are an additional position shown in
Fig. 3. As a result thereof the    -keyboard 23 with push-buttons for said
functions output of frequency divider 11 is connected to the    15   other
than the push-button tone dialling, an input of frequency divider 12-1 via
connection line   additional divider 24, a line interrupt circuit 25 and
19.                                                   a switch 26 for brief
Interruptions of the sub- Frequency divider 12-1 is alternately adjusted to
scriber line. Frequency divider 12 is in the form of one of the two
additional divisors under the          a series arrangement of an
adjustable divider 12-1 control of detection circuit 14, at the same rate
as    20    having additional divisors and a divider 12-2 frequency divider
11. The two additional divisors     having an additional divisor. The
additional of frequency divider 12-1 have been chosen such       divider 24
has a divisor of, for example, the value that the product of an additional
divisor of fre-     2. quency divider 12-1 and an additional divisor of
The line interrupt circuit 25 is controlled by the frequency divider 11 is
equal to the product of the    25    divider 24 and by a key of the
keyboard 23, the key two other additional divisors. This holds for the
commonly referred to as the call-back key. The divisors 15 and 24 and the
divisors 12 and 30. By     output of the line interrupt circuit 25 is
connected this choice of the divisors and by the simul-         to switch
26. The contact of the call-back key is taneously alternation of the
divisors, a signal       also connected to detection circuit 14. having one
constant frequency, denoted the    30        When the call-back key is
operated,. the fre- upper limit frequency is produced at the output of
quency dividers 11 and 12 are adjusted to the frequency divider 12-1. In
the said numerical         respective divisors 24, 30 and 15, 12. It is
alterna- examples this limit frequency is approximately 62     tively
possible for these frequency dividers to be Hz.
adjusted to only one additional divisor, for Frequency divider 12-2 is
adjusted to the    35   example to 30 and 12, respectively, which is taken
additional divisor 3 under the control of detection   as the starting point
for simplicity of the descrip- circuit 14. Thus, a signal having a
frequency         tion. Now a signal having a frequency of approxi- which
is denoted as the lower limit frequency is      mately 20 Hz is available
at the output of fre- produced at the output of frequency divider 12-2.
quency divider 12. This signal is so divided by In the said numerical
examples this limit fre-   40   frequency divider 24 that a signal having a
fre- quency is approximately 21 Hz.                        quency of
approximately 10 Hz is obtained. By The upper and the lower limit
frequencies are       operating the call-back key, line interrupt circuit
applied to comparison circuits 21, as is also the     25 applies a signal
to switch 26, which signal is in a.c. voltage signal incoming via terminals
4. If the  the form of a pulse having a pulse duration equal frequency of
this a.c. voltage signal is located    45   to one period of the output
signal of frequency between the lower and upper limit frequencies
divider 24. Switch 26 is opened during this pulse, then the comparison
circuit 21 applies a signal       which causes the subscriber line to be
interrupted which is characteristic of this frequency state to    for
approximately 0.1 s. AND-gate 22. If at the same time the amplitude of the
a.c. voltage signal exceeds the threshold   50    Claims value which was
preset in detection circuit 14, then detection circuit 14 applies a signal
charac-      1. An electronic telephone set having number terizing this
amplitude state to AND-gate 22. In      selection push-buttons (9) and
further control the presence of these two input signals on AND-
elements (3), (23) and comprising a digital tone gate 22 the a.c. voltage
is detected as the line    55    generator for push-button tone dialling
(1) incor- ringing signal with the proper frequency and an       porating
an oscillator (13) having a fixed oscillator adequate amplitude. In that
case AND-gate 22          frequency and a logic circuit comprising a first
applies a signal to switch 15. Under the control      frequency divider
(11) for dividing the oscillator thereof this switch is closed, which
causes the       frequency, the divisors of said first frequency apparatus
ringing signal produced by frequency    60    divider (11) being adjustable
for push-button tone divider 11 to be applied to acoustic ringing signal
dialling under the control of the dialling push- generator 16.
buttons (9), characterized in that this telephone It should be noted that
the output signal of        set comprises a  detection  circuit (14) for
comparison  circuit 21  may alternatively  be         optionally detecting
signals on the subscriber's applied directly to switch 15 with the object
of   65   line terminals (4) of the telephone set or detecting 5    7
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12 has become adjustable, by the addition of         closing it. In that
case no signal is applied from some logic circuit elements to an additional
detection circuit 14 to switch 15. Then only the divisor, for example 3.
Furthermore, the known       frequency of the a.c. voltage signal coming in
via generator 1 is extended by a comparison circuit     terminals 4 is
supervised. 21 for comparing the frequency of the line ringing    5  Fig. 4
shows an electronic telephone set with signal on the subscriber line
terminals with a       which non-recurrent brief line interruptions for
lower and an upper frequency whilst an AND-gate      signalling purposes
can be adjusted. This said 22 is added for the control of switch 15.
function is known as the call-back function. If an a.c. voltage of a
sufficiently high amplitude  The said circuit diagram of Fig. 4 is realized
by is present on terminals 4 then detection circuit 14   10   omitting
switch 15 and acoustic ringing signal switches frequency-divider 11 to its
additional      generator 16 from the set shown in Fig. 2 and to divisors,
as described above with reference to Fig.  add some other elements to the
Figure thus 2. Detection circuit 14 also adjusts switch 20 to the
obtained. The elements added are an additional position shown in Fig. 3. As
a result thereof the   keyboard 23 with push-buttons for said functions
output of frequency divider 11 is connected to the    is   other than the
push-button tone dialling, an input of frequency divider 12-1 via
connection line  additional divider 24, a line interrupt circuit 25 and 19.
a switch 26 for brief interruptions of the sub- Frequency divider 12-1 is
alternately adjusted to  scriber line. Frequency divider 12 is in the form
of one of the two additional divisors under the         a series
arrangement of an adjustable divider 12-1 control of detection circuit 14,
at the same rate as   20   having additional divisors and a divider 12-2
frequency divider 11. The two additional divisors    having an additional
divisor. The additional of frequency divider 12-1 have been chosen such
divider 24 has a divisor of, for example, the value that the product of an
additional divisor of fre-    2. quency divider 12-1 and an additional
divisor of      The line interrupt circuit 25 is controlled by the
frequency divider 11 is equal to the product of the   25   divider 24 and
by a key of the keyboard 23, the key two other additional divisors. This
holds for the    commonly referred to as the call-back key. The divisors 15
and 24 and the divisors 12 and 30. By    output of the line interrupt
circuit 25 is connected this choice of the divisors and by the simul-
to switch 26. The contact of the call-back key is taneously alternation of
the divisors, a signal      also connected to detection circuit 14. having
one constant frequency, denoted the    30      When the call-back key is
operated, the fre- upper limit frequency is produced at the output of
quency dividers 11 and 12 are adjusted to the frequency divider 12-1. In
the said numerical        respective divisors 24, 30 and 15, 12. It is
alterna- examples this limit frequency is approximately 62    tively
possible for these frequency dividers to be Hz.
adjusted to only one additional divisor, for Frequency divider 12-2 is
adjusted to the    35   example to 30 and 12, respectively, which is taken
additional divisor 3 under the control of detection  as the starting point
for simplicity of the descrip- circuit 14. Thus, a signal having a
frequency       tion. Now a signal having a frequency of approxi- which is
denoted as the lower limit frequency is     mately 20 Hz is available at
the output of fre- produced at the output of frequency divider 12-2.
quency divider 12. This signal is so divided by In the said numerical
examples this limit fre-   40   frequency divider 24 that a signal having a
fre- quency is approximately 21 Hz.                       quency of
approximately 10 Hz is obtained. By The upper and the lower limit
frequencies are      operating the call-back key, line interrupt circuit
applied to comparison circuits 21, as is also the    25 applies a signal to
switch 26, which signal is in a.c. voltage signal incoming via terminals 4.
If the  the form of a pulse having a pulse duration equal frequency of this
a.c. voltage signal is located    45   to one period of the output signal
of frequency between the lower and upper limit frequencies        divider
24. Switch 26 is opened during this pulse, then the comparison circuit 21
applies a signal      which causes the subscriber line to be interrupted
which is characteristic of this frequency state to   for approximately 0.1
s. AND-gate 22. If at the same time the amplitude of the a.c. voltage
signal exceeds the threshold   50   Claims value which was preset in
detection circuit 14, then detection circuit 14 applies a signal charac-
1. An electronic telephone set having number terizing this amplitude state
to AND-gate 22. In     selection push-buttons (9) and further control the
presence of these two input signals on AND-      elements (3), (23) and
comprising a digital tone gate 22 the a.c. voltage is detected as the line
55   generator for push-button tone dialling (1) incor- ringing signal with
the proper frequency and an      porating an oscillator (13) having a fixed
oscillator adequate amplitude. In that case AND-gate 22         frequency
and a logic circuit comprising a first applies a signal to switch 15. Under
the control     frequency divider (11) for dividing the oscillator thereof
this switch is closed, which causes the      frequency, the divisors of
said first frequency apparatus ringing signal produced by frequency    60
divider (11) being adjustable for push-button tone divider 11 to be applied
to acoustic ringing signal  dialling under the control of the dialling
push- generator 16.                                        buttons (9),
characterized in that this telephone It should be noted that the output
signal of       set comprises a detection  circuit (14) for comparison
circuit 21 may alternatively  be         optionally detecting signals on
the subscriber's applied directly to switch 15 with the object of   65
lineterminals(4)ofthetelephonesetordetecting 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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at least one of the further control   and the third additional divisors
being equal to elements (3), (23) of the telephone set and that       the
product of the second  and the fourth said first frequency divider (11) is
adjustable         additional divisors. under the control of the detection
circuit (14) to at     7. An electronic telephone set as claimed in least
one additional divisor which is not applic-    5    Claim 5 or 6,
characterized in that, able for push-button tone dialling.
this telephone set comprises a third switch (26) 2. An electronic telephone
set as claimed in         for interrupting the subscriber line, Claim 1,
characterized in that the detection circuit     the digital tone generator
(1) comprises a line (14) is arranged for detecting on the subscriber
interrupt circuit (25) for controlling the third line terminals (4) an a.c.
voltage having an    to   switch (26), amplitude  which  exceeds  a
predetermined               the digital tone generator (1) also comprises a
threshold value and that the logic circuit corm-        fourth frequency
divider (24) whose input is con- prises a first switch (15) for coupling
the output of   nected to the output of the third frequency divider said
first frequency divider (11) to the acoustic       (12-2) and whose output
is connected to the input ringing signal generator (16) of the telephone
set   15   of the line interrupt circuit (25), under the control of at
least the detection circuit       and under the control of the detection
circuit (14).                                                   (14) and in
dependence on the activation of one of 3. An electronic telephone set as
claimed in         the further control elements (3), (23) of the tele-
Claim 2, characterized in that said first frequency     phone set the line
interrupt circuit (25) applies a divider (11) is alternately adjustable at
a given    20    pulse to the third switch (26) for interrupting the rate
to a first additional divisor and to a second      subscriber's line, the
pulse duration of this pulse additional divisor.
being equal to the period of the output signal of 4. An electronic
telephone set as claimed in         the fourth frequency divider (24).
Claim 3, characterized in that alternately adjusting      8. An integrated
digital tone generator for said first frequency divider (11) to the first
25    DTMF-dialling, suitable for use in a telephone set additional divisor
and to the second additional         having number selection push-buttons
(9) and divisor is effected at a rate determined by the         further
control elements (3), (23), the tone frequency of the a.c. voltage.
generator comprising an oscillator circuit (13) for 5. An electronic
telephone set as claimed in          providing a fixed frequency and a
logic circuit Claim 1 or 2, whose logic circuit further comprises    30
comprising a frequency divider (11) for dividing a second frequency divider
(12-1) for dividing the      the oscillator frequency, the divisors of this
fre- oscillator frequency, the divisor of this second        quency divider
being adjustable for DTMF-dial- frequency divider (12-1) being adjustable
under         ling under the control of the number selection the control of
the dialling push-buttons (9), and a     push-buttons, characterized in
that third frequency divider (12-2) having a divisor    36    the tone
generator comprises a detection circuit required for push-button tone
dialling, the input       (14) for optionally detecting signals on the sub-
of this third frequency divider (12-2) being con-       scriber line
terminals (4) of the telephone set or nected to the output of the second
frequency            activation of at least one of the further control
divider (12-1), characterized in that                   elements (3), (23)
of the telephone set and that the the logic circuit comprises a second
switch (20)   40   frequency divider (11) under the control of the for
connecting the input of the second frequency        detection circuit (14)
is adjustable to at least one divider (12-1) to the output of the first
frequency     additional divisor which is not applicable for divider (11)
under the control of the detection         DTMF-dialling. circuit (14), the
second frequency divider (12-1) is adjust-   45    Patentanspruche able
under the control of the detection circuit (14) to at least one additional
divisor for establishing       1. Elektronischer Fernsprechapparat mit Num-
an upper limit frequency.                               merwahldrucktasten
(9) und weiteren  Bedie- the third frequency divider (12-2) is adjustable
nungselementen (3), (23) und mit einem digitalen under the control of the
detection circuit (14) to a    50    TongeneratorzurTondrucktastenwahl (1),
der mit second divisor for establishing a lower limit fre-      einem
Oszillator (13) mit einer festen Oszillator- quency,
frequenz und mit einer Logikschaltung versehen the digital tone generator
comprises a compari-      ist, die einen ersten Frequenzteiler (11)
aufweist son circuit (21) for comparing the frequency of the     zum Teilen
der Oszillatorfrequenz, wobei die Divi- a.c. voltage with the lower limit
frequency and    55   soren des genannten ersten Frequenzteilers (11) with
the upper limit frequency,                         zur Tondrucktastenwahl
unter Ansteuerung der the first switch (15) couples the first frequency
Nummerwahldrucktasten  (9) einstellbar sind, divider (11) to  the  acoustic
ringing  signal         dadurch gekennzeichnet, dass dieser. Fernspre-
generator (16) of the telephone set under the           chapparat einen
Detektionskreis (14) zum wahl- control of the comparison circuit output
signal.  60    weisen Detektieren von Signalen an den Teilneh- 6. An
electronic telephone set as claimed in          merleitungsanschlussklemmen
(4) des Fernspre- Claims 3 and 5, characterized in that the second
chapparats oder zum Detektieren der Aktivierung frequency divider (12-1) is
alternately adjustable      mindestens eines der weiteren Bedienungsele- at
a given rate to a third additional divisor and to a  mente (3), (23) des
Fernsprechapparats aufweist fourth additional divisor, the product of the
first   65    und dass der genannte erste Frequenzteiler (11) 6    
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des Detektionskreises (14) auf      dritten zusatzlichen Divisor oder einen
vierten mindestens einen zusatzlichen Divisor einstellbar     zusatzlichen
Divisor einstellbar ist, wobei das ist, der nicht bei Tondrucktastenwahl
anwendbar       Produkt aus dem ersten und dem dritten zusatzli- ist.
chen Divisor dem Produkt aus dem zweiten und 2. Elektronischer
Fernsprechapparat  nach     5    vierten zusatzlichen Divisor entspricht.
Anspruch 1, dadurch gekennzeichnet, dass der            7. Elektronischer
Fernsprechapparat  nach Detektionskreis (14) zum Detektieren einer Wech-
Anspruch 5 oder 6, dadurch gekennzeichnet, dass selspannung mit einer
Amplitude, die grosser ist        dieser Fernsprechapparat einen dritten
Schalter als ein vorgegebener Schwellenwert, an den Teil-      (26) zum
Unterbrechen der Teilnehmerleitung nehmerleitungsanschlussklemmen (4)
eingerich-    10   aufweist, tet ist und dass die Logikschaltung einen
ersten        der digitale Tongenerator (1) eine Leitungsun- Schalter (15)
zum unter Ansteuerung mindestens        terbrechungsschaltung (25) zur
Steuerung des des Detektionskreises (14) Koppeln des Ausgangs       dritten
Schalters (26) aufweist, des ersten Frequenzteilers mit dem Rufsignalge-
der digitale Tongenerator (1) ebenfalls einen nerator (16) des
Fernsprechapparats aufweist.   15   vierten Frequenzteiler (24) aufweist,
dessen Ein- 3. Elektronischer  Fernsprechapparat  nach          gang mit
dem Ausgang des dritten Frequenztei- Anspruch 2, dadurch gekennzeichnet,
dass der          lers (12-2) verbunden ist und dessen Ausgang mit genannte
erste Frequenzteiler (11) in einem           dem Eingang der
Leitungsunterbrechungsschal- bestimmten Takt abwechselnd auf einen ersten
tung (25) verbunden ist, zusatzlichen Divisor und einen zweiten zusatzli-
20   und dass unter Ansteuerung des Detektions- chen Divisor einstellbar
ist.                         kreises (14) und abhangig von der Aktivierung
4. Elektronischer  Fernsprechapparat  nach          eines der weiteren
Steuerelemente (3), (23) des Anspruch 3, dadurch gekennzeichnet, dass das
Fernsprechapparats die Leitungsunterbrechungs- abwechseinde Einstellen des
genannten ersten          schaltung (25) dem dritten Schalter (26) einen
Frequenzteilers (11) auf den ersten zusatzlichen    25   Impuls zufuhrt zum
Unterbrechen der Teilneh- Divisor oder auf den zweiten zusatzlichen Divisor
merleitung, wobei die Impulsdauer dieses Impul- in einer durch die Frequenz
der Wechselspan-          ses der Periode des Ausgangssignals des vierten
nung bestimmten Frequenz durchgefuhrt wird.           Frequenzteilers (24)
entspricht. 5. Elektronischer  Fernsprechapparat  nach            8.
Integrierter digitaler Tongenerator zum Anspruch 1 oder 2, dessen
Logikschaltung weiter-   30    Gebrauch bei DTMF-Wahl in einem  Fernspre-
hin einen zweiten Frequenzteiler (12-1) zum Teilen    chapparat mit
Nummerwahldrucktasten (9) und der Oszillatorfrequenz aufweist, wobei der
Divisor    weiteren Steuerelementen (3), (23), wobei dieser dieses  zweiten
Frequenzteilers  (12-1) unter        Tongenerator einen Oszillatorkreis
(13) zum Lie- Ansteuerung der Wahldrucktasten (9) einstellbar       fern
einer festen Frequenz und eine Logikschal- ist, sowie einen dritten
Frequenzteiler (12-2) mit   35   tung aufweist mit einem Frequenzteiler
(11) zum einem  fur Tondrucktastenwahl erforderlichen          Teilen der
Oszillatorfrequenz, wobei die Divisoren Divisor, wobei der Eingang dieses
dritten Fre-        dieses Frequenzteilers fur DTMF-Nummerwahl quenzteilers
(12-2) mit dem Ausgang des zweiten       unter Ansteuerung der
Nummerwahldrucktasten Frequenzteilers (12-1) verbunden ist, dadurch
einstellbar sind, dadurch gekennzeichnet, dass gekennzeichnet, dass
40    der Tongenerator einen Detektionskreis (14) zum die Logikschaltung
einen zweiten Schalter (20)      wahlweisen Detektieren von Signalen an den
zum  unter Ansteuerung des Detektionskreises
Teilnehmerleitungsanschlussklemmen  (4) des (14) Verbinden des Eingangs des
zweiten Fre-          Fernsprechapparats oder von einer Aktivierung
quenzteilers (12-1) mit dem Ausgang des ersten        wenigstens eines der
weiteren Steuerelemente Frequenzteilers (11),                           45
(3), (23) des Fernsprechapparats aufweist und der zweite Frequenzteiler
(12-1) unter Ansteue-     dass der Frequenzteiler (11) unter Ansteuerung
rung des Detektionskreises (14) auf wenigstens        des Detektionskreises
(14) auf wenigstens einen einen zusatzlichen Divisor einstellbar ist und
zwar   zusatzlichen Divisor einstellbar ist, der fur DTMF- zum Festlegen
einer oberen Grenzfrequenz,             Nummerwahl nicht anwendbar ist. der
dritte Frequenzteiler (12-2) unter Ansteue-   50 rung des Detektionskreises
(14) auf einen zweiten     Revendications Divisor einstellbar ist und zwar
zum Festlegen einer unteren Grenzfrequenz,                            1.
Appareil telephonique electronique compor- der digitale Tongenerator eine
Vergleichsuchal-     tant des boutons-poussoirs de selection de num6- tung
(21) zum  Vergleichen der Frequenz der   55   ros (9) et d'autres elements
de commande (3, 23) Wechselspannung mit der unteren Grenzfrequenz
et comprenant un generateur de tonalites numeri- sowie der oberen
Grenzfrequenz aufweist,              que (1) pour la numerotation par
boutons-pous- der erste Schalter (15) unter Ansteuerung des       soirs
comprenant un oscillateur (13) comportant Ausgangssignals der
Vergleichsschaltung den           une frequence d'oscillateur fixe et un
circuit logi- ersten Frequenzteiler (11) mit dem Rufsignalgene-   60   que
comprenant un premier diviseur de fre- rator (16) des Fernsprechapparates
koppelt.           quence (11) pour diviser la frequence d'oscilla- 6.
Elektronischer  Fernsprechapparat  nach         teur, les facteurs de
division du premier diviseur Anspruch 3 und 5, dadurch gekennzeichnet, dass
de frequence (11) etant reglables pour la numero- der zweite
Frequenzteiler (12-1) mit einer           tation par boutons-poussoirs sous
la commande bestimmten Frequenz wechselweise auf einen    65    des
boutons-poussoirs de  numerotation  (9), 7    
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qu'il comprend un circuit de       frequence de la tension alternative a la
frequence detection (14) pour detecter eventuellement des      limite
inferieure et a la frequence limite supe- signaux presents sur les bornes
(4) de la ligne      rieure, d'abonne de l'appareil telephonique ou pour
le premier commutateur (15) connecte le pre- detecter l'activation d'au
mains un des autres    5    mier diviseur de frequence (11) au generateur
de elements de commande (3, 23) de l'appareil tele-     signal d'appel
acoustique (16) de l'appareil tele- phonique et que le premier diviseur de
frequence     phonique, sous la commande du signal de sortie (11) est
reglable, sous la commande du circuit de    du circuit de comparaison.
d6tection (14), sur au mains un facteur de division    6. Appareil
telephonique electronique suivant supplementaire qui n'est pas applicable A
la   10   les revendications 3 et 5, caracterise en ce que le numerotation
par boutons-poussoirs.                  deuxieme diviseur de frequence
(12-1) pout etre 2. Appareil telephonique electronique suivant la   regle
alternativement a une allure donnee sur un revendication 1, caracterise en
ce que le circuit de  troisieme facteur de division supplementaire et
detection (14) est prevu pour detecter, sur les      sur un quatrieme
facteur de division supplemen- bornes (4) de la ligne d'abonne, une tension
15   taire, le produit du premier et du troisieme facteur alternative ayant
une amplitude qui excede une       de division supplementaire etant egal au
produit valeur de seuil predeterminee et que le circuit      du deuxieme et
du quatrieme facteur de division logique comprend un premier commutateur
(15)         supplementaire. pour coupler la sortie du premier diviseur de
7. Appareil telephonique electronique suivant la frequence (11) au
generateur de signal d'appel   20   revendication 5 ou 6, caracterise en ce
que: acoustique (16) de l'appareil telephonique sous la    il comprend un
troisieme commutateur (26) commande d'au mains le circuit de detection
(14).    pour interrompre la ligne d'abonne, 3. Appareil telephonique
electronique suivant la     le generateur de tonalites numerique (1) corn-
revendication 2, caracterise en ce quo le premier    prend un circuit
d'interruption de ligne (25) pour diviseur de frequence (11) pout etre
regle alterna-   25   commander le troisieme commutateur (26), tivement A
une allure donnee sur un premier            le generateur de tonalites
numeriques (l) com- facteur de division supplementaire et sur un
prend egalement un quatrieme diviseur de fre- second facteur de division
supplementaire.           quence (24) dont l'entree est connectee a la
sortie 4. Appareil t6lephonique electronique suivant la   du troisieme
diviseur de frequence (12-2) et dont revendication 3, caracterise en ce que
le reglage    30   la sortie est connectee a l'entree du circuit d'inter-
alternatif du premier diviseur de frequence (11)     ruption de ligne (25),
sur le premier facteur de division supplementaire      et sous la commands
du circuit de detection et sur le second facteur de division supplemen-
(14) et en fonction de l'activation d'un des autres taire est effectue A
une allure determinee par la    elements de commands (3, 23) de l'appareil
tele- frequence de la tension alternative.           35   phonique, le
circuit d'interruption de ligne (25) 5. Appareil telephonique electronique
suivant la   applique une impulsion au troisieme commuta- revendication 1
ou 2, dont le circuit logique        tour (26) pour interrompre la ligne
d'abonne, la comprend, en outre, un second diviseur de fre-       duree de
cette impulsion etant egale A la periode quence (12-1) pour diviser la
frequence d'oscilla-   du signal de sortie du quatrieme diviseur de tour,
le facteur de division de ce second diviseur   40   frequence (24). de
frequence (12-1) etant reglable sous la com-        8. Generateur de
tonalites numerique integre mande des boutons-poussoirs de numerotation
pour la numerotation multifrequence, pouvant (9), et un troisieme diviseur
de frequence (12-2)    etre utilise dans un appareil telephonique corn-
presentant un facteur de division requis pour la     portant des
boutons-poussoirs de selection de numerotation par boutons-poussoirs,
I'entree de    45   numeros (9) et d'autres elements de commande ce
troisibme diviseur de frequence (12-2) etant      (3, 23), le generateur de
tonalites comprenant un connectee a Ia sortie du deuxieme diviseur de
circuit d'oscillateur (13) pour fournir une fre- frequence (12-1),
caracterise en ce que:             quence fixe et un circuit logique
comprenant un le circuit logique comprend un deuxieme com-       diviseur
de frequence (11) pour divisor la fre- mutateur (20) pour connecter
I'entree  du    50   quence d'oscillateur, les facteurs de division de ce
deuxieme diviseur de frequence (12-1) A la sortie    diviseur de frequence
etant reglables, en vue de la du premier diviseur de frequence (11) sous la
numerotation multifrequence, sous la commande commande du circuit de
detection (14),               des boutons-poussoirs de selection de
numeros, le deuxibme diviseur de frequence (12-1) pout      caracterise en
ce que etre regle, sous la commande du circuit de detec-   55  le
generateur de tonalites comprend un circuit tion (14), sur au mains un
facteur de division       de detection (14) pour detecter eventuellement
supplementaire pour etablir une frequence limite     des signaux presents
sur les bornes (4) de la ligne superieure,
d'abonne de l'appareil telephonique ou activer au le troisieme diviseur de
frequence (12-2) pout     mains un des auters elements de commands (3, etre
regle sous la commande du circuit de detec-   60   23) de I'appareil
telephonique et que le diviseur tion (14), sur un deuxieme facteur de
division       de frequence (11), sous la commando du circuit pour etablir
une frequence limite inferieure,        de detection (14), pout etre regle
sur au mains un legenerateurdetonalitesnumeriquecomprend           facteur
de division supplementaire qui nest pas un circuit de comparaison (21) pour
comparer la      applicable A la numerotation multifrequence. 65 8    


