
EP 0186214 B1 Description Background of the Invention 1. Field of the
Invention 5     The present invention relates to an internal-termination
type polarity-reversal battery-fed circuit for supplying a speech current
or supervision current to a subscriber line or trunk line of an exchange.
The battery-feed circuit according to the present invention not only
functions to supply speech current for a subscriber or trunk line, transmit
a voice signal to the line, and terminate the voice signal from the line,
but also to send a polarity-reversal line signal. 10 2. Description of the
Related Art An exchange is equipped with a battery-feed circuit for
supplying a speech current to telephone sets. The main functions needed for
this battery-feed circuit are as follows: (i) Supply of the speech current
and/or the supervision current; 15     (ii) Transmission of voice signals
to the speech line and the reception thereof from the speech line; (iii)
Termination of the speech line for the received voice signal; (iv)
Transmission of the polarity-reversal signal, etc. This battery-feed
circuit of prior art requires separate circuits for each of these
functions, therefore requires many components, which enlarges the
battery-feed circuit, complicates it, and raises its cost. 20 Further, one
of its components, an electronic inductor circuit has a high impedance
against a common mode signal (a longitudinal signal), so cannotterminate an
undesirable common mode signal in the speech line to the ground with a low
resistance. Further, when noiseless polarity reverse is required, an LC
filter circuit is needed, which has the disadvantages of the increased
weight and poorer packing density. The capacitance and inductance element
in the LC filter circuit make it difficult to constitute the battery-feed
25 circuit by an integrated circuit. US-A-4 07 18 79 describes an apparatus
for producing a reversible local battery current to provide metering pulses
on a two-wire telephone trunk circuit. A DC current supply produces a
current of one polarity which is increased from zero to 20 milliamps over a
period of 75 milliseconds by charging a capacitor and decreased from 20
milliamps to zero also over a period of 75 milliseconds by discharging the
30 capacitor. The DC current supply is coupled to the trunk circuit by way
of a polarity reversing bridge. In response to a control signal initiating
a metering pulse, control circuitry causes the capacitor to discharge,
gradually reducing the DC current through the trunk circuit to zero. When
the current reaches zero, the control circuitry causes the polarity
reversing bridge to reverse the connections of the DC current supply to the
trunk circuit. At the same time the capacitor charges, gradually increasing
the DC current through the 35 trunk circuit. Since the polarity of the
bridge has been reversed, current flow in the trunk circuit and also the
potential is opposite to the original direction. Thus, current flow in the
trunk circuit is varied gradually from 20 milliamps in one direction to 20
milliamps in the opposite direction. When the control signal terminates,
the apparatus operates to change the current flow in the trunk circuit
gradually to 20 milliamps in the original direction. 40     EP-A-0 11 67 67
describes a battery-feed circuit for a two wire telephone subscriber line
having first and second operational amplifiers, output resistors, a DC
voltage feedback loop and a switching power supply. The switching power
supply controls a power source voltage of the first operational amplifier
in dependence upon length of the subscriber line loop and the state of the
telephone set (on-hook or off-hook) on the line. That power source voltage
is held lower than the output voltage of the first operational 45 amplifier
thereby power loss in that amplifier can be reduced to a level such that
the amplifier can be fabricated on an IC. Summary of the Invention
Accordingly, it is an object of the present invention to provide an
improved battery-feed circuit which 50  can be given the above-described
functions with a compact construction. The above object is solved in
accordance with the invention by a battery-feed circuit for an exchange,
wherein an alternating-current signal appearing between first and second
lines is fed back to first and second reference resistances provided for
each of the first and second lines through a differential amplifying path
by means of alternating-current feedback; and direct current voltage on the
first line is fed 55 back through the first reference resistance by means
of direct current feedback; characterised in that direct current voltage on
the second line is fed back independently of the first line through the
second reference resistance by means of a direct-current feedback for
providing a desired alternating-current terminating resistance and a
desired direct-current resistance independently on each line. According to
a further aspect of the invention, a battery-feed circuit for an exchange
is provided 60 comprising: a first reference resistance connected to a
first line; a second reference resistance connected to a second line; a
first amplifier for supplying a speech current for the first line, a first
capacitance for coupling the second line and a second input of the first
amplifier; characterized by a first terminal of said 



first amplifier being led to the first line; a second amplifier for
supplying the speech current for the second line, a first input terminal of
which is led to the second line; and a second capacitance for coupling the
first 65 line and a second input terminal of the second amplifier. 2    EP
0186 214 B1 According to this fundamental aspect of the present invention,
there is provided a battery-feed circuit for an exchange comprising; a
first reference resistance connected to a first line; a second reference
resistance connected to a second line; a first amplifier with unity gain
and summation function for supplying a speech current and voice signal to
the first line, the input terminal of which is led to a first 5
direct-current (dc) amplifier, an alternative-current (ac) differential
amplifier and a voice signal source; the first direct-current (dc)
amplifier with appropriate dc gain and summation function, the input
terminal of which is led to the first line and dc control signal generating
circuit; the ac differential amplifier with appropriate ac gain, the input
terminal of which is led to the first line and a second line via coupling
capacitors; a second amplifier with unity gain and summation function for
supplying a speech current and 10 voice signal to the second line, the
input terminal of which is led to a second direct-current (dc) amplifier,
the alternative-current (ac) differential amplifier and the voice signal
source; and the second direct-current (dc) amplifier with appropriate dc
gain and summation function, the input terminal of which is led to the
second line. 15 Brief Description of the Drawings Embodiments of the
battery-feed circuit for the exchange in accordance with the present
invention will be described with reference to the accompanying drawings, in
which: Fig. 1 a circuit diagram of a battery-feed circuit of the prior art;
Fig. 2 is a circuit diagram of a battery-feed circuit according to one
embodiment of the present 20  invention; Fig. 3 shows one example of a
waveform of a polarity-reversal control signal for sending a noiseless
polarity-reversal signal from the Fig. 2 circuit; Fig. 4 is a circuit
diagrams of battery-feed circuits according to other embodiment of the
present invention; and 25      Fig. 5 and Fig. 6 are block diagrams of
fundamental configurations of a battery-feed circuit according to the
present invention. Description of the Preferred Embodiments Before
describing the preferred embodiments, a prior art battery-feed circuit will
be illustrated for 30  reference purposes. A polarity-reversal type
battery-feed circuit of the prior art is shown in Fig. 1. In Fig. 1, 21a
and 21b are electronic inductor circuits, 22 a transformer 23 contacts of a
polarity-reversal relay, 24 a filter circuit, and A and B two wires
connected to a telephone set. This battery-feed circuit has separate
circuits for each of its functions. That is, the electronic inductor 35
circuits 21a and 21b function to supply the speech current and/or the
supervision current. Namely, the speech path current flows from the ground
G through a resistor [err] and a transistor TR,, to the line B and back
from line A through a transistor [err] and a resistor [err] to power supply
source [err]. The value of the speech current is decided by the ratio of
resistors [err] and [err] (also, that of resistors [err] and [err]). The
transformer 22 has the function of transmission/reception of the voice
signal to/from the speech 40  line as well as that of termination of the
speech line for the voice signal. The polarity-reversal relay 23 has the
function of sending the polarity-reversal signal. The filter circuit 24 is
used for a noiseless polarity reverse and is added when the battery-feed
circuit is adapted to public telephones requiring noiseless polarity
reverse for charging signal. Figure 5 shows a block diagram of a
fundamental configuration of the present invention. In Fig. 5, an A 45
line and a B line are connected to a subscriber line or a trunk line. The
battery-feed circuit of Fig. 5 realizes the ac feedback function for the ac
signal on the A and B lines and the dc feedback function for the dc voltage
on the A and B lines individually by a pair of a dc feedback circuit and an
ac feedback circuit. That is, in Fig. 5, the battery-feed circuit comprises
dc feedback circuits [err] and [err], each of which includes an amplifier
([err] or [err]) having an amplification factor N-1 N an ac feedback
circuit 2 including two capacitors [err] and [err] and an amplifier 21
having the amplification 55  factor M-1 2M 



60  a polarity-reversal control signal generating circuit 3 including
variable voltage sources [err] and [err], a generator 4 for sending the
sound signal to the subscriber line, two buffer amplifiers [err] and [err]
having an amplification factor +1, and two feeding resistors (or reference
resistors) [err] and [err]. The number N of the dc feedback circuit and the
number M of the ac feedback circuit are constants for determining the. dc
equivalent feeding resistance [err] and the ac terminating resistance
[err]. The 65  relationships between them are as follows. 3    EP 0186214
B1 [err] = [err] x N [err] = [err] x M x 2 where, [err] is the resistance
of the feeding resistors [err] and [err]. 5     The characteristics of the
Fig. 5 circuit are as follows. First, in this circuit, the desired dc
equivalent feeding resistance [err] and the desired ac terminating
resistance [err] are obtained by means of effecting the dc positive
feedback and ac positive feedback to the feeding resistors [err] and [err]
so as to control the equivalent dc resistance and ac resistance of the
feeding resistors. 10     Second, two dc feedback circuits are provided
independently for each of the A and B lines. Due to this constitution, the
power supply voltage of the operational amplifier used in the circuit may
be lowered. As a result, there exist the merits that no operational
amplifier proof against high voltage is needed and the application to
booster lines becomes possible. Third, transmission of a response signal,
charging signal, etc. is possible, since the voltage on the A 15 and B
lines may be controlled by the polarity-reversal control signal. Fourth,
the ac signal on the A and B lines is differentially amplified, whereby the
differential signal, i.e., the voice signal, and the common mode signal,
i.e., the undesired induced signal, are distinguished from each other.
Accordingly, the terminating resistance for each signal can be made
different by changing the feedback ratios of the feeding resistor between
both signals. As a result, the common mode signal 20 undesirable for the
battery-feed circuit may be terminated with a low resistance, that is, the
feeding resistors [err] and [err], and the voice signal may be terminated
with the terminating resistance [err]. Figure 6 shows a block diagram of
modified configuration of Fig. 5 according to the present invention. In
this configuration, the ac feedback circuit 2' is different from that of
Fig. 5. Namely, in Fig. 6, the ac feedback circuit 2' comprises two
operational amplifiers [err] and [err] provided for the A and B lines. 25
Fig. 2 shows an embodiment derived from the fundamental configuration shown
in Fig. 5 according to the present invention. In Fig. 2, an A line and a B
line are connected to a subscriber line or a trunk line. A received voice
signal [err] is input to the A and B lines. This battery-feed circuit of
Fig. 2 is constituted symmetrically in the up and down direction in Fig. 2
by a feeding circuit for the A line and a feeding circuit for the B line.
30      An operational amplifier [err] whose output terminal is connected
to the A line via a feeding resistor (or reference resistor) [err] is able
to supply the speech current to the A line. An A line control voltage is
applied to a noninverting input terminal of the operational amplifier [err]
via a terminal [err] and two resistors [err] and [err]. A sending voice
signal [err] is applied to the connection point of the resistors [err] and
[err] via a capacitor [err]. 35      The A line is connected to the
noninverting input terminal of the operational amplifier [err], and the B
line is connected to an inverting input terminal thereof via a capacitor
[err] and a resistor [err]. A feedback resistor [err] is connected between
the inverting input terminal and an output terminal of the operational
amplifier The constitution of the feeding circuit for the B line is the
same. This feeding circuit includes an 40  operational amplifier [err], a
feeding resistor [err], five resistors    [err] , and [err], and two
capacitors [err] and [err]. The difference is that, in the feeding circuit
for the B line, the B line is connected to a noninverting input terminal of
the operational amplifier [err] via the resistor [err] while the A line is
connected to an inverting input terminal thereof via the capacitor [err]
and the resistor [err]. A teminal [err] is provided for receiving a  B line
control voltage. 45      The relationship of the values of the parts in
this battery-feed circuit are as follows. [ERR] These values of the
resistors and the capacitors are selected so that, as described hereinafter
in more 55  detail, for example, a terminating resistance [err] for the
received voice signal [err] is 600[err], an equivalent feeding resistance
[err] is 200[err], and a resistance to ground for the induced common mode
signal is 50[err]. The mode of operation of the Fig. 2 circuit will now be
described. The terminating resistance [err] for terminating the voice
signal [err] received from the speech line, the equivalent feeding
resistance REF seen from the power source to the speech line, for supplying
the speech 



60 current or the supervision current to the speech line, the terminating
resistance [err] (or the ground resistance) for the induced common mode
signal [err], etc. are, in general, set at certain nominal values according
to the exchange system. Accordingly, the battery-feed circuit of Fig. 2
must be designed to realize these nominal values. In this example, the
battery-feed circuit is designed, for example, so that the terminating
resistance ROT becomes 600[err], the equivalent feeding resistance REF
becomes 200[err], and the 65 terminating resistance [err] becomes 50[err].
4    EP 0186 214 B1 First, with regard to the reception and termination of
the voice signal [err] received from the speech path line, the present
battery-feed circuit feeds back the received voice signal V, to the feeding
resistors [err] and [err] by means of the positive feedback so as to
realize the desired terminating resistance [err] (600[err]), in spite of
using the feeding resistrs [err] and [err] having a low resistance (500). 5
Namely, the impedances of the capacitors  [err] , and [err] are negligible
in comparison with the resistors [err] and [err], since the impedance
thereof with respect to the signal frequency of the received voice signal
[err] is small enough. Accordingly, the operational amplifiers [err] and
[err] operate as a positive phase amplifier circuit with respect to the
received voice signal V, whereby a part of the received voice signal [err]
is fed back to the feeding resistors [err] and [err] in positive phase. As
a result, the terminating resistance [err] for the received voice signal
[err] becomes greater than the feeding resistance RF. The terminating
resistance TDT is expressed as follows. [ERR] As clear from expression (1),
the terminating resistance [err] is greater than the feeding resistance
[err]. If [err] and [err] are given, the [err] and [err] may be decided on
the basis of expression (1). 20     Next, in order to increase the
tolerance against the common mode signal on the speech line, such as the
undesired induced current, the battery-feed circuit of the present
invention does not feed back the common mode signal [err] to the feeding
resistors [err] and [err], so the common mode signal [err] is grounded via
the feeding resistors [err] and [err]. Accordingly, the low-resistance
feeding resistors [err] and [err] become exactly the ground terminating
resistance [err]. 25     Namely, if the impedance of the capacitors [err]
and [err] is negligible in comparison with the resistance [err] and [err]
with respect to the comon mode induced signal [err] applied to the A and B
line, each circuit containing the operational amplifiers [err] and [err]
operates as a differential amplifier circuit, the input common mode signal
[err] being cancelled at each differential amplifier circuit. Accordingly,
output signals corresponding to the common mode induced signal [err] do not
appear at each output terminal of the 30 operational amplifiers [err] and
[err]. As a result, the common mode induced signal [err] in effect is the
same as grounded via the feeding resistors [err] and [err]. The terminating
resistance [err] for the common mode signal induced signal [err] is
expressed as follows: [ERR] Accordingly, if [err] is 50[err], the common
mode induced signal [err] is terminated to the ground by 500. Hence, the
tolerance against the common mode signal, such as the induced current, is
raised due to this low 40  ground terminating resistance. Next, with regard
to the feeding resistance for supplying the current to the A and B lines,
in the present battery-feed circuit, the direct-current (dc) voltage on the
speech line is fed back to the feeding resistors by means of dc positive
feedback, thereby the desired equivalent feeding resistance (for example,
200[err]) is obtained in spite of using feeding resistors having a lower
resistance(for example, 50[err]). 45     Namely, since the dc feedback loop
of the operational amplifiers [err] and [err] are opened due to the
capacitors [err] and [err], the operational amplifiers Q. and Qb function
as a voltage follower circuit with respect to the dc voltage. Accordingly,
the output voltages of the operational amplifiers [err] and [err] are equal
to the input voltage applied to the noninverting input terminals thereof.
In this case, the equivalent feeding resistance [err] for the A line and
the equivalent feeding resistance [err] for the B line are expressed as 50
follows. [ERR] Since these equivalent feeding resistances [err] and [err]
are calculated based on the voltage of the terminals [err] and [err], the
voltage on the A and B. lines may be changed by changing the control
voltage applied to the terminals T. and Tb while keeping the equivalent
feeding resistances [err] and [err] constant. 60     Accordingly, the
present battery-feed circuit can send a polarity-reversal signal by
changing the voltage on the terminals [err] and [err]. That is, the
polarity of the voltage on the A and B lines is reversed according to the
reverse of the polarity of the voltage on the terminals [err] and [err],
whereby the polarity- reversal signal is sent to the speech line. In this
case, the characteristics during the polarity reverse are 



quite the same as those under normal polarity, since the supply circuits of
the A and B lines are constituted 65  completely symmetrically. 5    EP
0186 214 B1 This means that a noiseless polarity-reversal signal may be
easily sent by applying the smooth polarity reversal control voltage shown,
for example, in Fig. 3 to the terminals [err] and [err]. Figure 3 shows one
example of the control voltage waveforms on the terminal [err] and [err].
In Fig. 3, the abscissa represents the voltage level on the terminals [err]
and [err], the ordinate represents the time, broken line is the voltage 5
waveform on the terminal [err], and the solid line is the voltage waveform
on the terminal Tb. Finally, the transmission of the voice signal to the A
and B lines will be explained. The sending voice signals [err] are input to
the noninverting input terminals of the operational amplifiers [err]  via
the capacitors [err] and of the resistors  [err]. When the impedances of
the capacitors   [err]  and [err] are small enough with respect to the
frequency of the sending voice signal [err] in comparison with other 10
resistors and may be neglected, the sending voice signal voltage [err]
appearing across the load resistor [err] between the A and B line is
expressed as follows: [ERR] 20     If the voice signal voltage [err] to be
sent and each resistance of the resistor are given, the value of the voice
signal voltage [err] is to be input is determined from expression (4).
Although preferred embodiments have been described heretofore, various
modifications and alterations are possible within the scope of the present
invention. Figure 4 shows such another embodiment according to the present
invention. In the battery-feed circuit of Fig. 2, if the speech current or
25 the supervision current supplied from the battery-feed circuit is great,
it it not possible to supply whole current from the operational amplifiers
[err] and [err]. The circuit of Fig. 4 is improved so as to be able to
supply a greater current by using a power booster. In Fig. 4, the output
voltage of the operational amplifier [err] is applied to the feeding
resistor [err] via a power booster circuit 41 comprising a PNP type
transistor TR,, and an NPN type transistor [err]. In the same way, the
output voltage of the operational amplifier Q, is applied 30 to the feeding
resistor [err] via a power booster circuit 42, whereby the current supply
to the A and B lines is effected. Claims 35     1. A battery-feed circuit
for an exchange, wherein an alternating-current signal appearing between
first and second lines (A, B) is fed back to first and second reference
resistances    [err]  provided for each of the first and second lines (A,
B) through a differential amplifying path ([err]; 21,  [err] ;   [err]
[err]) by means of alternating-current feedback; and direct current voltage
on the first line (A) is fed back through the first reference resistance
[err]  by 40 means of direct current feedback; characterized in that direct
current voltage on the second line (B) is fed back independently of the
first line (A) through the second reference resistance  [err]  by means of
direct-current feedback for providing a desired alternating-current
terminating resistance and a desired direct-current resistance
independently on each line. 45       2. A battery-feed circuit according to
claim 1, wherein said direct-current feedback is effected by first and
second direct-current feedback circuits provided for each of the first and
second lines (A, B). 3. A battery-feed circuit according to claim 1,
wherein said alternating-current feedback is effected by one differential
amplifier (21) provided commonly for the first and second lines (A, B). 4.
A battery-feed circuit according to claim 1, wherein said
alternating-current feedback is effected by 50  first and second
differential amplifiers    [err]  provided for each of the first and second
lines (A, B). 5. A battery-feed circuit according to claim 1, wherein the
circuit further comprises first and second polarity-reversal control
circuits  [err] for inputting a polarity-reversal control signal to the
first and second direct-current feedback circuits, whereby the circuit is
capable of sending the polarity-reversal. 55 signal to the first and second
lines (A, B). 6. A battery-feed circuit according to claim 5, wherein the
circuit is capable of sending a noiseless polarity-reversal signal by
inverting smoothly the polarity of the first and second polarity-reversal
control signals. 7. A battery-feed circuit according to claim 1, wherein
the circuit further comprises a circuit (V.) for 60  supplying a sending
voice signal for the first and second reference resistances, whereby the
circuit is capable of sending the voice signal to the first and second
lines (A, B). 8. A battery-feed circuit according to claim 1, wherein said
alternating-current feedback and said direct- current feedback are effected
by a pair of operational amplifiers    [err]  provided for the first and 



second lines. 65      9. A battery-feed circuit according to claim 5,
wherein said alternating-current feedback, said direct- 6    EP  0186214
B1 This means that a noiseless polarity-reversal signal may be easily sent
by applying the smooth polarity reversal control voltage shown, for
example, in Fig. 3 to the terminals [err] and [err]. Figure 3 shows one
example of the control voltage waveforms on the terminal [err] and [err].
In Fig. 3, the abscissa represents the voltage level on the terminals [err]
and [err], the ordinate represents the time, broken line is the voltage 5
waveform on the terminal [err], and the solid line is the voltage waveform
on the terminal [err]. Finally, the transmission of the voice signal to the
A and B lines will be explained. The sending voice signals [err] are input
to the noninverting input terminals of the operational amplifiers Q., Qb
via the capacitors  [err], and of the resistors  [err]. When the impedances
of the capacitors   [err]  and [err] are small enough with respect to the
frequency of the sending voice signal [err] in comparison with other 10
resistors and may be neglected, the sending voice signal voltage [err]
appearing across the load resistor [err] between the A and B line is
expressed as follows: 2R [ERR] 20     If the voice signal voltage [err] to
be sent and each resistance of the resistor are given, the value of the
voice signal voltage [err] is to be input is determined from expression
(4). Although preferred embodiments have been described heretofore, various
modifications and alterations are possible within the scope of the present
invention. Figure 4 shows such another embodiment according to the present
invention. In the battery-feed circuit of Fig. 2, if the speech current or
25 the supervision current supplied from the battery-feed circuit is great,
it it not possible to supply whole current from the operational amplifiers
[err] and [err]. The circuit of Fig. 4 is improved so as to be able to
supply a greater current by using a power booster. In Fig. 4, the output
voltage of the operational amplifier Q. is applied to the feeding resistor
[err] via a power booster circuit 41 comprising a PNP type transistor [err]
and an NPN type transistor [err]. In the same way, the output voltage of
the operational amplifier [err] is applied 30 to the feeding resistor [err]
via a power booster circuit 42, whereby the current supply to the A and B
lines is effected. Claims 35     1. A battery-feed circuit for an exchange,
wherein an alternating-current signal appearing between first and second
lines (A, B) is fed back to first and second reference resistances    [err]
provided for each of the first and second lines (A, B) through a
differential amplifying path ([err]; 21, [err]) by means of
alternating-current feedback; and direct current voltage on the first line
(A) is fed back through the first reference resistance  [err]  by 40 means
of direct current feedback; characterized in that direct current voltage on
the second line (B) is fed back independently of the first line (A) through
the second reference resistance  [err]  by means of direct-current feedback
for providing a desired alternating-current terminating resistance and a
desired direct-current resistance independently on each line. 45      2. A
battery-feed circuit according to claim 1, wherein said direct-current
feedback is effected by first and second direct-current feedback circuits
provided for each of the first and second lines (A, B). 3. A battery-feed
circuit according to claim 1, wherein said alternating-current feedback is
effected by one differential amplifier (21) provided commonly for the first
and second lines (A, B). 4. A battery-feed circuit according to claim 1,
wherein said alternating-current feedback is effected by 50  first and
second differential amplifiers    [err]  provided for each of the first and
second lines (A, B). 5. A battery-feed circuit according to claim 1,
wherein the circuit further comprises first and second polarity-reversal
control circuits [err] for inputting a polarity-reversal control signal to
the first and second direct-current feedback circuits, whereby the circuit
is capable of sending the polarity-reversal 55  signal to the first and
second lines (A, B). 6. A battery-feed circuit according to claim 5,
wherein the circuit is capable of sending a noiseless polarity-reversal
signal by inverting smoothly the polarity of the first and second
polarity-reversal control signals. 7. A battery-feed circuit according to
claim 1, wherein the circuit further comprises a circuit [err] for 60
supplying a sending voice signal for the first and second reference
resistances, whereby the circuit is capable of sending the voice signal to
the first and second lines (A, B). 8. A battery-feed circuit according to
claim 1, wherein said alternating-current feedback and said direct- 



current feedback are effected by a pair of operational amplifiers    [err]
provided for the first and second lines. 65      9. A battery-feed circuit
according to claim 5, wherein said alternating-current feedback, said
direct- 6    EP  0186 214  B1 current feedback and said polarity-reversal
control are effected by a pair of operational amplifiers  [err] provided
for the first and second lines. 10. A battery-feed circuit for an exchange
comprising: a first reference resistance  [err] connected to a first line
(A); 5     a second reference resistance  [err]  connected to a second line
(B); a first amplifier  [err] for supplying a speech current for the first
line (A), a first capacitance  [err]  for coupling the second line (B) and
a second input terminal of the first amplifier  [err]; characterized by a
first terminal of said first amplifier  [err]  being led to the first line
(A); 10     a second amplifier  [err] for supplying the speech current for
the second line (B), a first input terminal of which is led to the second
line (B); and a second capacitance  [err] for coupling the first line (A)
and a second input terminal of the second amplifier  [err]. 11. A
battery-feed circuit according to claim 10, wherein said first and second
amplifiers   [err] 15 [err]) are operational amplifiers. 12. A battery-feed
circuit according to claim 10, wherein said first input terminals of first
and second amplifiers    [err]  are non-inverting input terminals and said
second input terminals thereof are inverting input terminals. 13. A
battery-feed circuit according to claim 12, wherein the circuit is
constituted so that the first and 20 second amplifiers    [err]  function
as a voltage follower circuit with respect to direct current voltage on the
first and second lines (A, B) whereby the DC voltage is fed back to the
first and second reference resistances    [err]   by means of DC positive
feedback, the first and second amplifiers [err]  function as an alternating
current positive feedback circuit with respect to a received voice signal
between the first and second lines (A, B), whereby the received voice
signal is fed back to the first 25 and second reference resistances
[err]   by means of AC positive feedback and the first and second
amplifiers    [err]  do not respond to a common mode signal, whereby the
common mode signal is terminated to the ground through the first and second
reference resistances    [err]. 14. A battery-feed circuit according to
claim 10, wherein a first polarity-reversal control signal is led to the
first input terminal of the first amplifier  [err],  a second
polarity-reversal control signal is led to the 30 first input terminal of
the second amplifier  [err] and the circuit is capable of sending a
polarity-reversal signal to the first and second lines (A, B) by
controlling the first and second polarity-reversal control signals. 15. A
battery-feed circuit according to claim 14, wherein the circuit is capable
of sending a noiseless polarity-reversal signal by inverting smoothly the
polarity of the first and second polarity-reversal control 35 signals. 16.
A battery-feed circuit according to claim 10, wherein the circuit further
comprises a circuit for applying a sending voice signal [err] between the
first input terminals of the first and second amplifiers ([err] [err];
[err]), whereby the circuit is capable of sending the voice signal to the
first and second lines (A, B). 17. A battery-feed circuit according to
claim 10, wherein the circuit is constituted so that the circuits of 40 the
first and second lines (A, B) are completely symmetrical with each other.
Patentanspruche 1. Batterie-Speiseschaltung fur eine Vermittlungsanlage,
bei der ein zwischen ersten und zweiten 45 'Leitungen (A, B) auftretendes
Wechselspannungssignal zu ersten ersten und zweiten fOr jede der ersten und
zweiten Leitungen (A, B) vorgesehen Bezugswiderstanden (R,1, RF2; RFA.,
RFB) durch einen differenzverstarkenden Pfad (Q, Qb; 21, 5A' 59; 22A, 229,
5A. 5B) mittels Wechselspannungsruckkopplung zuruckgefuhrt wird; und
Gleichspannung auf der ersten Leitung (A) durch den ersten Bezugswiderstand
(RF1, RFA) mittels so Gleichspannungsruckkopplung zuruckgef0hrt wird,
dadurch gekennzeichnet, daB die Gleichspannung auf der zweiten Leitung (B)
unabhbngig von der ersten Leitung (A) durch den zweiten Bezugswiderstand
(RF2, RFD) mittels Gleichspanningsruckkopplung- zuruckgefuhrt wird, um
einen  gewunschten  WechselspannungsabschluBwiderstand  und  einen
gewunschten Gleichspannungswiderstand auf jeder Leitung .unabhangig
vorzusehen. 5       2..  Batterie-Speiseschaltung unach   Anspruch   1,
dadurch   gekennzeichnet,  daB   die 



Gleihspnnugsrckkoppungduth esteund zweite
Gleichspannungsriuckkiopplungsschaltungen bewirkt wird, die fur jede der
ersten und zweiten Leitungen (A, B) vorgesehen sind. 3.
Batterie-Speiseschaltung   nach   Anspruch   1 ,  dadurch   gekennzeichnet,
daB   die Wechselspannungsruckkoplung durch einen gemeinsam fMr die ersten
und zweiten Leitungen (A, B) 60 vorgesehenen Differenzverstarker (21)
bewirkt wird. 4.  Batterie-Speiseschaltung   nach   Anspruch   1,  dadurch
gekennzeichnet,  daB   die Wechselspannungsruckkopplung durch erste und
zweite fOr jede der ersten und zweiten Leitungen (A, B) vorgesehen
Differenverstarker (Q., Q,; 22A, 22,) bewirkt wird. 5.
Batterie-Speiseschaltung nach Anspruch 1, dadurch gekentizeichnet, daB die
Schaltung weiter erste 65  und   zweite  Polaritat-Umkehrsteuerschaltungen
(30A,  30B)  zum   Eingeben  eines  Polaritat- 7~~~~~~~~    E*  0 186
2141||1 BII11111 IIIII HE 11111 II IN *           !  *  ~~~~~~C   L   M   S
s o42    >                    ~~~~~~~~~EP 0 18b6214 B13 Umkehrsteuersignals
an die ersten und zweite Gleichspannungsruckkiopplungsschaltungen enthalt,
wodurch die Schaltung das PolarinAt-Umkehrsignal an die ersten und zweiten
Leitungen (A, B) zu senden vermag. 6. Batterie-Speiseschaltung nach
Anspruch 5, dadurch gekennzeichnet, daR die Schaltung ein 5 rauschloses
Polaritat-Umkehrsignal durch gleichmaiBiges Umkehren der Polaritat des
ersten und zweiten Polaritat-Umkehrsteuersignals zu senden vermag. 7.
Batterie-Speiseschaltung nach Anspruch 1, dadurch gekennzeichnet, daB die
Schaltung weiter eine Schaltung  IV.) zum  Zufuhren  eines sendenden
Sprechsignals fur die ersten  und zweiten Bezugswiderstande enthalt,
wodurch die Schaltung das Sprechsignal an die ersten und zweiten Leitungen
0 tA, B) zu senden vermag. 8.  Batterie-Speiseschaltung   nach   Anspruch
1,  dadurch   gekennzeichnet,  daR   die Wechselspannungsruckkopplung und
die Gleichspannungsruckklopplung durch ein fur die ersten und zweiten
Leitungen vorgesehenes Paar von Operationsverstirkern (Qa, Qb; 22Aj 229)
bewirkt werden. 9.  Batterie-Speiseschaltung   nach   Anspruch   5,
dadurch   gekennzeichnet,  daB   die 15 Wechselspannungsruckkoplung, die
Gleichspannungsruckklopplung und die Polaritat-Umkehrsteuerung durch ein
fur die ersten und zweiten Leitungen vorgesehenes Paar von
Operationsverstarkern (Q., Qb) bewirkt werden. 10. Batterie-Speiseschaltung
fOr eine Vermittlungsanlage, mit einem ersten mit einer ersten Leitung (A)
verbundenen Bezugswiderstand (RF1, RFA); 20     einem zweiten mit einer
zweiten Leitung (B) verbunden Bezugswiderstand (Rn2, ReS); einem ersten
Verstarker (G., 22A) zum Zufuhren eines Sprechstroms fMr die erste Leiting
(A); einem ersten Kondensator (C61; 20A) zum Verbinden der ersten Leitung
(A) mit einem zweiten EingangsanschluR des ersten Verstarkers (G.; 22,d;
gekennzeichnet durch Fuhren eines Anschlusses des ersten Verstarkers (Q.;
22A) zu der ersten Leitung 25 (A); einen zweiten Verstarker (Qb; 22.) zum
Zufuhren des Sprechstroms for die zweite Leitung (B), dessen erster
EingangsanschluB zu der zweiten Leitung (B) gefuhrt ist; und einen zweiten
Kodensator (C62; 20.) zum Verbinden der ersten Leitung (A) mit einem
zweiten EingangschluB des zweiten Verstarkers (Gb; 229). 30     11.
Batterie-Speiseschaltung nach Anspruch 10, dadurch gekennzeichnet, daB die
ersten und zweiten Verstarker (QA, QB; 22A, 22,) Operationsverstarker sind.
12. Batterie-Speiseschaltung nach Anspruch 10, dadurch gekennzeichnet, daR
die ersten Eingangsanschlusse von ersten und zweiten Verstarkern (Qa, Ab;
22A, 22.) nicht-invertierende Eingangsanschlusse und deren zweite
Eingangsanschlusse invertierende Eingangsanschlusse sind. 35     13.
Batterie-Speiseschaltung nach Anspruch 12, dadurch gekennzeichnet, daB die
Schaltung derart ausgebildet ist, daB die ersten und zweiten Verstarker
(G,, Qb; 22A, 229) als eine in Bezug auf die Gleichspannung auf den ersten
und zweiten Leitungen (A, B) spannungsfolgende Schaltung arbeiten, wodurch
die Gleichspannung an die ersten und zweiten Bezugswiderstinde (RF1, RF2;
RFA, FFB) mittels positiver Gleichspannungsruckkopplung zuruckgefuhrt wird,
die ersten und zweiten Verstarker (Q., Qb; 22Ae 40. 22.) als eine positive
Ruckklopplungswechselspannungschaltung in Bezug auf ein empfangenes
Sprechsignal zwischen den ersten und zweiten Leitungen (A, B) arbeiten,
wodurch das empfangene Sprechsignal zu den ersten und zweiten
Bezugswiderstanden (RFI, RF2; RFA, FFO) mittels positiver
Wechselspannungsruckkopplung zuruckgefuhrt wird und die ersten und zweiten
Verstarker (Q., Q.; 22A, 22,) auf eine gemeinsames Modus-Signal nicht
ansprechen, wodurch das gemeinsame Modus-Signal 



K.45 durch die ersten und zweiten Bezugswiderstande (RF1, RF2; RFA, RFm)
auf Erdpotential abgeschlossen wird. 14. Batterie-Speiseschaltung nach
Anspruch 10, dadurch gekennzeichnet, da8 ein erstes Polaritat-
Umkehrsteuersignal dem ersten EingangsanschluB des ersten Verstarkers (0a;
22A) zugefuhrt wird, ein zweites Polaritat-Umkehrsteuersignal dem ersten
EingangsanschluR des zweiten Verstarkers (Qb; 22.) zugef0hrt wird, und die
Schaltung ein Polaritat-Umkehrsignal an die ersten und zweiten Leitungen
(A, B) so durch Steuern der ersten und zweiten
Polaritat-Umkehrsteuersignale zu senden vermag. 15.
Batterie-Speiseschaltung nach Anspruch 14, dadurch gekennzeichnet, daS die
Schaltung ein rauschloses Polaritat-Umkehrsignal durch gleichmafiges
Ulmkehren der Polaritat der ersten und zweiten
Polaritat-Umkehrsteuersignale zu senden vermag. 16.
Batterie-Speiseschaltung nach Anspruch 10, dadurch gekennzeichnet, dag die
Schaltung weiter. 5 eine Schaltung zum Anlegen eines sendenden
Sprechsignals (VI) zwischen den ersten Eingangsanschlussen der ersten und
zweiten Verstarker (Q., Qb; 22A, 22g) enthalt, wodurch die Schaltung das
Sprechsignal an die ersten und zweiten Leitungen (A, B) zu senden vermag.
17. Batterie-Speiseschaltung nach Anspruch 10, dadurch gekennzeichnet, daB
die Schaltung derart ausgebildet ist daR die Schaltungen der ersten und
zweiten Leitungen (A, B) vollstandig symmetrisch 60 zueinander sind.
Revendications 1. Circuit d'alimentation pour un central. dans lequel un
signal de courant alternatif apparaissant entre 65 des premiere et seconde
lignes (A, B) est reinjecte dans des premiere et seconde resistances de
ref6rence 8 IL    EP 0 186 14 BIl (Rr.1, RF2; RFA, RF) prevues pour chacune
des premiere et seconde lignes (A, B) au travers d'une voie d'amplification
diff6rentielle (Q0, Qb; 21, 5A. 5B; 22A, 22,, 5A. 59) au moyen d'une
reaction courant alternatif; et une tension de courant continu sur la
premiere ligne (A) est reinject6e au travers de la premiere 5 resistance de
reference (RpI, RFA) au moyen d'une r6action de courant continu;
caracterise en ce que la tension de courant continu sur la seconde ligne
(B) est reinjectde ind6pendamment de la premiere ligne (A) au travers de la
seconde resistance de reference (RF2, ReB) au moyen d'une r6action de
courant continu pour fournir une resistance de bouclage de courant
alternatif souhaitee et une resistance de courant continue souhaitee
independamment sur chaque ligne. 10     2. Circuit d'alimentation selon la
revendication 1, dans lequel la r6action de courant continu est effectue
par des premier et second circuits de r6action de courant continu prevus
pour chacune des premiere et seconde lignes (A, B). 3. Circuit
d'alimentation selon la revendication 1, dans lequel la reaction de courant
alternatif est effectu6 par un amplificateur diff6rentiel (21) prevu en
commun pour les premiere et seconde lignes (A, B). 15     4. Circuit
d'alimentation selon la revendication 1, dans lequel la reaction de courant
alternatif est effectu6e par des premier et second amplificateurs
diff6rentiels (G., Qb; 22A, 22,) prevus pour chacune des premiere et
seconde lignes (A, B). 5. Circuit d'alimentation selon la revendication 1,
dans lequel le circuit comprend outre les premier et second circuits de
commande dOinversion de polarit6 (30A, 30B) pour introduire un signal de
commande 20 d'inversion de polarite dans les premier et second circuits de
reaction de courant continu, de faqon que le circuit soit capable d'envoyer
le signal d'inversion de polarit6 aux premiere et secondes lignes (A, B).
6. Circuit d'alimentation selon la revendication 5, dans lequel le circuit
est capable d'envoyer un signal K..)       d'inversion de polarit6 sans
bruit en inversant lentement la polarite des premier et second circuits de
commande d'inversion de polarit6. 25     7. Circuit d'alimentation selon la
revendication 1, dans lequel le circuit comprend en outre un circuit (V,)
pour fournir un signal vocal aux premiere et seconde resistances de
r6f6rence, de fagon que le circuit soit capable d'envoyer le signal vocal
aux premiere et seconde lignes (A, B). 8. Circuit d'alimentation selon la
revendication 1, dans lequel la reaction de courant alternatif et la
reaction de courant continu sont effectuees parune paire d'amplificateurs
operationnels (Q., Qb; 22A, 22.) 30 prevues pour les premiere et seconde
lignes. 9. Circuit d'alimentation selon la revendication 5, dans lequel la
reaction de courant alternatif, la reaction de courant continu et la
commande d'inversion de polarit6 sont effectuees par une paire
d'amplificateurs operationnels (Q,, Qb) prevues pour les premiere et
seconde lignes. 10. Circuit d'alimentation pour un central comprenant: 35
une premiere resistance de ref6rence (RAI, RFA) reliee a une premiere ligne
(A); une seconde resistance de reference (RF2, RFB) reliee a une seconde
ligne (B); 



une premier amplificateur (QG, 22A) pour fournir un courant de trafic pour
la premiere ligne (A); une premier capacite (C.,; 20A) pour coupler la
seconde ligne (B) et une seconde borne d'entree du premier amplificateur
(Q.; 22A); 40      caracterise par une premiere borne du premier
amplificateur (Q.; 22A) qui est relie a la premiere ligne (A); un second
amplificateur (Gb; 229) pour fournir le courant de trafic pour la seconde
ligne (B), une premiere borne d'entree reli6e A la seconde ligne (B); et
une seconde capacite (C02; 201) pour coupler la premiere ligne (A) et une
seconde borne d'entr6e du 45 second amplificateur (Qb; 22.). 11. Circuit
d'alimentation selon la revendication 10, dans lequel les premier et second
amplificateurs (Q., Qb; 22A, 22,) sont des amplificateurs operationnels.
12. Circuit d'alimentation selon la revendication 10 dans lequel les
premieres bornes d'entr6es des premier et second amplificateurs (G., Ab;
22A, 22.) sont des bornes d'entree non invers6es et les secondes 5o bornes
d'entree de ceux-ci sont des bornes d'entrde inversees. 13. Circuit
d'alimentation selon la revendication 12 dans lequel le circuit est
constitue de facon que les premier et second amplificateurs (Q., Qb; 22A,
22.) fonctionnement comme un circuit suiveur de tension par rapport a la
tension de courant continu sur les premiere et seconde lignes (A, B) de
facon que la tension de courant continu soit reinjectee dans les premiere
et seconde resistances de r6ference (RF1, RF2; RF., FFB) 55 au moyen
d'une.r6action positive de courant continui les premier et second
amplificateurs (Q., Qb; 22A., 22B) fonctionnent comme un circuit de
reaction positive de courant alternatif par rapport au signal vocal recu
entre les premiere et seconde lignes (A, B) de facon que le signal vocal
recu soit reinjecte dans les premiere et seconde resistances de reference
(RFI, Ri2; RFAA, RFB) au moyen d'une r6action positive de courant
alternatif et les premier et second amplificateurs (Q., Qb; 22A, 22.) ne
repondent pas A un signal en mode 60 commun, de facon que le signal en mode
commun solt amen6 a la masse par lrntermediaire des premiere et seconde
resistances de reference (RF1, RF2; RfIA, RFB)- 14. Circuit d'alimentation
selon la revendication 10, dans lequel un premier signal de commande
d'inversion de polarite est relie a la premiere borne d'entree du premier
amplificateur (0., QA,) un second signal de commande d'inversion de
polarite est relie a la premibre borne d'entree du second amplificateur 65
(Qb, 229) et le circuit est capable d'envoyer un signal d'inversion de
polarite aux premiere et seconde lignes 9    EP 0186214  BI
*      1 .      M    S   * (A, B) en commandant les premier et second
signaux de commande d'inversion de commande de polarite. 15. Circuit
d'alimentation selon la revendication 14, dans loquel le circuit est
capable d'envoyer un signal d'inversion de polarit6 sans bruit en inversant
lentement la polarit6 des premier et second signaux de commande d'inversion
de polarit6. 5     18. Circuit d'alimentation selon la revendication 10,
dans lequel le circuit comprend en outre un circuit pour fournir un signal
vocal d'envoi (V,) entre les premieres bomes d'entr6e des premier et second
amplificateurs (Q,, 22A,) de fagon quo le circuit solt capable denvoyer le
signal aux premiere et second lignes (A, B). 17. Circuit d'alimentation
selon la revendication 10, dans lequel le circuit est constitue de faron
quo les W  circuits de premibre et seconde lignes (A, B) soient
completement sym6triques l'un par rapport a l'autre. 15 20 25 30 35 40 45
50 55 60 65 10    


