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that in both circuits the R- lead is the one most negative. This invention
relates to communication circuit battery feed systems.
Noise elimination A telephone line circuit is interposed between    5
Ground noise is rejected in the following way. the PBX line and the
associated telephone station.  Any noise on ground, including audio
voltages, is These circuits serve, among other things, to      fed to ring
2 (R2) via capacitor C1, the Darlington provide both AC and DC power to
activate the      emitter follower Q1, Q2 and resistor R11. These telephone
transmitter and receiver. These circuits  same ground noise signals are
also fed to tip 2 presently contain inductors which serve to isolate   10
(T2) via capacitor C2, the source follower ampli- the DC power supply and
to allow for the circuit's  fier A1 and resistor R13; to ring 1 (R1) via AC
impedance to differ from the DC resistance.     capacitor C2, source
follower amplifier A1 and One major aim of circuit designers has been the
resistor R14; and to tip 1 (T1) via source follower elimination of the
costly, and bulky, inductors    Q10 and resistor R17. As a result, the
ground from the line circuits, thereby making the circuits   15   noise
signals appear as a common mode voltage fully resistive.
on both tip/ring pairs, and accordingly, there is no Resistive line feed
circuits, however, have not  differential voltage generated between the
leads been popular in the past for several reasons,     as a result of
ground noise. namely because they do not reject power supply      Power
supply noise on the -48 volt lead is noise. Any noise on the battery supply
shows up   20   rejected by the Darlington filter circuit comprised as an
audible signal in the telephone. A second    of transistors Q1, Q2, and
voltage divider resistors problem is that ground potential noise can be
1R1 and 1R2 and capacitor C1. Voltage divider heard as an audible signal.
Another problem with  resistors 1R1 and 1R2 establish a bias on the base
resistive-only line circuits is that one port could  of transistor Q1 while
capacitor C1 filters the crosstalk to others through the power supply   25
voltage to remove the AC noise component. The internal impedance.
bias voltage should be selected so as to insure U.S.A. patent 4007335
discloses an inductorless  enough voltage drop across transistors Q1, Q2 to
telephone line battery feed circuit which includes  prevent their
saturation by noise voltages riding means for reducing common mode
interference       on the -48 v power input. The resultant "quiet" signals.
30   bias voltage is delivered by the Darlington pair According to this
invention there is provided a  transistors Q1, Q2 to ring 2 (R2) via
resistor R11. battery feed system as claimed in claim 1.        The voltage
divider comprised of resistors R3, R4, An embodiment of the invention
provides a        R7 and R9 provides, at its midpoint, the -24 volt simple,
but efficient, resistive battery feed line  reference required for leads T2
and R1. circuit that saves power dissipation and may be   35  Power supply
noise rejection for these leads is physically smaller than previous designs
oper-    accomplished by the inherent power supply rejec- ating from  -48
VDC. It places two resistive      tion of opamp A1. Since lead T1 is
effectively battery feed circuits in seAes between -48 v and  grounded,
power supply noise rejection is not a ground, each circuit operating on 24
volts.      problem. This power supply noise rejection pre- Ground noise is
fed to the ring lead of one circuit  40   vents other common mode or
metallic noise by a Darlington emitter follower to that circuit's  signals
for appearing on terminals T1-R1 or tip lead and the other circuit's ring
lead through a  terminals T2-R2. source follower and directly to the tip
lead of the  The Darlington transistors Q3, Q4, Q5 and Q6 other circuit. As
a result, the noise signals on all of  feeding power to opamp A1 are used
with voltage the leads move in unison thereby eliminating   45   dividing
resistors R3, R4, R7 and R9 so that only a noise problems. Crosstalk is
prevented in the       fraction the -48 v volt source will appear same way
as noise immunity is achieved by an        [err] A1. These transistors also
function opamp and a Darlington power filter. The circuit  to reduce power
dissipation of opamp A1 saves power over conventional line circuits by
because of the reduced voltage. This arrange- recycling the line feed
current between two line  ment allows for the use of a low voltage opamp
circuits.                                         and could be eliminated
if an opamp is used The invention will now be described by way of   which
can handle the -48 volt power directly. example with reference to the
accompanying drawings, in which:                               Crosstalk
elimination Fig. 1 is a schematic drawing showing a resis-    55
Digressing momentarily, it should be noted that tive battery feed circuit,
and                    transistor Q10 allows audio signal currents on tip
Fig. 2 shows a thermal shutdown circuit.         [err] to flow via
resistorR17tothe +5voltsupply The circuit shown in Fig. 1 stacks two
24-volt  lead while rejecting +5 v supply noise. Transistor resistive line
feed circuits (R2, T2 and R1, T1)  Q10 could be eliminated and the emitter
and between ground and -48 volts. This results in   so   collector leads
connected directly to ground in 



two line circuits dissipating the same power as   which case the audio
signal currents would flow one of conventional design. Circuit T1, R1
on the ground lead. Such a situation, while operates between ground (lead
T1) and -25 volts   possible in many situations, could cause crosstalk
(lead R1) while circuit T2, R2 operates between   if circuits other than
filtered battery feed circuits -24 volts (T2 lead) and -48 volts (lead R2).
Note   65   were to use the same ground. 2    3               EP 0169696 B1
4 Opamp  A1 functions to  provide  a  low             second  predetermined
temperature. In this impedance source of -24 v to the two circuits
manner, thermal hysteresis allows the circuit to R1-T2 and R2-T2. Point
103, between terminals         cool sufficiently before restoring it to
service. R1 and T2, is a low impedance point of -24 v that       Returning
to Fig. 2, bias voltage 210 with is used to provide a -24 v feed circuit to
each of    5    resistors 2R1 and 2R2 establish a voltage at the the
communication stations via the associated         base of transistor 2Q1
sufficiently below the base- battery feed resistors R14 and R13 in
conjunction    to-emitter junction voltage of transistor 2Q1 to with
battery feed resistors R17 and R11, respec-      hold transistor 2Q1 in the
nonconducting state. In tively. Feedback for source follower opamp A1 to
turn, transistors 2Q1 and 2Q2 in the nonconduct- its negative input is
taken from point 103 to insure   10   ing state prevent transistor 2Q3 from
conducting. that the wiring resistance from the output of         It is
well known in the art that the base-to-emitter opamp A1 to point 103 is
within the feedback loop    junction voltage of a transistor decreases at a
rate of opamp A1. This insures that point 103 has a        of approximately
2 millivolts per each degree low AC impedance and remains at -24 v. Low
centigrade rise in temperature. Thus, as the impedance at point 103
prevents the introduction   15   temperature of the illustrated circuit
rises, the of signals on the T2 terminal from signals on the
base-to-emitter junction voltage of transistor 2Q1 R1 terminal (or the
reverse). These undesirable       decreases. Resistors 2R1 and 2R2 are
selected to signals, crosstalk, could also be coupled through     establish
a bias voltage across the base-to-emitter the common opamp if care was not
taken. How-          junction of transistor 2Q1 such that transistor 2Q1
ever, opamp A1's negative power return, lead    20   starts to conduct when
the temperature of the 101, is directly returned to -48 v via Darlington
circuit is at approximately 150 degree centigrade. Q3, 04 so as to prevent
crosstalk between the           Transistor 2Q1, entering the conducting
state, circuits. Since opamp lead 101 carries audio          allows
transistor 2Q2 to conduct which supplies signal current from the R1, T1
circuit, if this       additional forward bias current to the base of
current were allowed to flow into the emitter of   25   transistor 2Q1 via
resistor 2R3 thereby driving the Darlington power filter Q1, Q2, excessive
transistor 2Q1 further into conduction. Transistor crosstalk could result
because of the emitter         2Q2 in the conducting state also permits
tran- resistance of the Darlington pair. By returning the   sistor 2Q3 to
conduct which applies an inhibit opamp power directly to -48 v any
resultant           signal to the output which is applied between signal
voltage on the -48 v lead is filtered out by    30   resistors R1 and R2
(Fig. 1) thereby removing the Darlington power filter, as discussed above,
power from the battery feed circuit. before reaching line feed circuit T2,
R2.               The current supplied by transistor 2Q2 to the base of
transistor 2Q1 via resistor 2R3 raises the Loop current detection
bias voltage applied to the base-to-emitter junc- Loop current flowing
between terminals T2 and    35   tion of transistor 2Q1. Thus, transistors
2Q1, 2Q2 R2 (or T1 and R1) is sensed by ground (low)           and 2Q3
remain in the conducting state when the appearing on leads A (or B)
respectively. This        temperature of the circuit starts to cool. In
this occurs since current flowing between terminals        manner, the
values of resistors 2R1, 2R2 and 2R3 T2 and R2, which signifies the
off-hook condition     are selected so that the base-to-emitter junction of
the communication station, generates a volt-   40    voltage of transistor
2Q1 equals the voltage at a age across resistor R13 which, in turn, causes
second or lower predetermined temperature at transistor Q7 to conduct.
Resistors R10 and R12       which transistors 2Q1, 2Q2 and 2Q3 start to
turn determine the sensitivity of the circuit. The collec-  off thereby
disabling the inhibit applied to the tor current of transistor Q7 drives
transistor Q8     battery feed circuit (Fig. 1) by transistor 2Q3. which
provides the ground signal on lead A.   45 Transistor Q8 is necessary
because T2-R2 is at a      Claims potential below ground, i.e., -24 v to
-48 v. Circuit R1, T1 uses only one transistor Q9 since        1. A battery
feed system for supplying power to that circuit operates between ground
potential        a pair of communication circuits, each circuit and -24 v.
50    having a pair of output conductors, said system The component values
shown are for illus-           including means (R3, R4, R7, R9, Q3, Q4, Q5,
Q6, 



tration purposes only and any other values may        A1) for placing two
v/2 volt inductorless battery be used depending upon circuit sensitivity
and        feed circuits in series between a v volt power requirements.
Also, it should be noted that, while    supply input and ground so that
current is sup- Darlington pairs are shown, other circuit con-   55   plied
to said communication circuits over said figurations, such as superbeta
pairs, or high gain    output conductors through resistive elements in
transistors, or field effect transistors, may be      each said battery
feed circuit means (C1, C2, Q1, substituted.
Q2, Q10, R5, A1 +input) common for both battery feed circuits, for
eliminating differential inter- Thermal protection
60   ference signals on said output conductor pairs Fig. 2 shows the
thermal shutdown circuit           due to interference signals on said
ground, means which may be used to inhibit chip power when         (Q1, Q2,
C1, 1R1, 1R2), common to both battery the temperature of the chip reaches a
first           feed circuits, for eliminating both differential and
temperature threshold. The inhibit is maintained      common mode
interference signals on said out- until the temperature of the chip
decreases to a    65    put conductor pairs due to interference signals on
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functions to  provide  a  low             second  predetermined
temperature. In  this impedance source of -24 v to the two circuits
manner, thermal hysteresis allows the circuit to R1-T2 and R2-T2. Point
103, between terminals         cool sufficiently before restoring it to
service. R1 and T2, is a low impedance point of -24 v that       Returning
to Fig. 2, bias voltage 210 with is used to provide a -24 v feed circuit to
each of    5    resistors 2R1 and 2R2 establish a voltage at the the
communication stations via the associated          base of transistor 2Q1
sufficiently below the base- battery feed resistors R14 and R13 in
conjunction     to-emitter junction voltage of transistor 2Q1 to with
battery feed resistors R17 and R11, respec-       hold transistor 2Q1 in
the nonconducting state. In tively. Feedback for source follower opamp A1
to      turn, transistors 2Q1 and 2Q2 in the nonconduct- its negative input
is taken from point 103 to insure   10   ing state prevent transistor 2Q3
from conducting. that the wiring resistance from the output of          It
is well known in the art that the base-to-emitter opamp A1 to point 103 is
within the feedback loop     junction voltage of a transistor decreases at
a rate of opamp A1. This insures that point 103 has a         of
approximately 2 millivolts per each degree low AC impedance and remains at
-24 v. Low            centigrade rise in temperature. Thus, as the
impedance at point 103 prevents the introduction    15   temperature of the
Illustrated circuit rises, the of signals on the T2 terminal from signals
on the      base-to-emitter junction voltage of transistor 201 R1 terminal
(or the reverse). These undesirable        decreases. Resistors 2R1 and 2R2
are selected to signals, crosstalk, could also be coupled through
establish a bias voltage across the base-to-emitter the common opamp if
care was not taken. How-          junction of transistor 2Q1 such that
transistor 2Q1 ever, opamp A1's negative power return, lead    20   starts
to conduct when the temperature of the 101, is directly returned to -48 v
via Darlington     circuit is at approximately 150 degree centigrade. Q3,
Q4 so as to prevent crosstalk between the           Transistor 2Q1,
entering the conducting state, circuits. Since opamp lead 101 carries audio
allows transistor 2Q2 to conduct which supplies signal current from  the
R1, T1 circuit, if this      additional forward bias current to the base of
current were allowed to flow into the emitter of   25   transistor 2Q1 via
resistor 2R3 thereby driving the Darlington power filter Q1, Q2, excessive
transistor 201 further into conduction. Transistor crosstalk could result
because of the emitter          2Q2 in the conducting state also permits
tran- resistance of the Darlington pair. By returning the   sistor 2Q3 to
conduct which applies an inhibit opamp power directly to -48 v any
resultant            signal to the output which is applied between signal
voltage on the -48 v lead is filtered out by    30   resistors R1 and R2
(Fig. 1) thereby removing the Darlington power filter, as discussed above,
power from the battery feed circuit. before reaching line feed circuit T2,
R2.               The current supplied by transistor 2Q2 to the base of
transistor 2Q1 via resistor 2R3 raises the Loop current detection
bias voltage applied to the base-to-emitter junc- Loop current flowing
between terminals T2 and    35   tion of transistor 2Q1. Thus, transistors
2Q1, 2Q2 R2 (or T1 and R1) is sensed by ground (low)            and 203
remain in the conducting state when the appearing on leads A (or B)
respectively. This        temperature of the circuit starts to cool. In
this occurs since current flowing between terminals         manner, the
values of resistors 2R1, 2R2 and 2R3 T2 and R2, which signifies the
off-hook condition      are selected so that the base-to-emitter junction
of the communication station, generates a volt-   40    voltage of
transistor 2Q1 equals the voltage at a age across resistor R13 which, in
turn, causes         second or lower predetermined temperature at
transistor Q7 to conduct. Resistors R10 and R12        which transistors
2Q1, 2Q2 and 2Q3 start to turn 



determine the sensitivity of the circuit. The collec-  off thereby
disabling the inhibit applied to the tor current of transistor Q7 drives
transistor Q8      battery feed circuit (Fig. 1) by transistor 2Q3. which
provides the ground signal on lead A.   45 Transistor Q8 is necessary
because T2-R2 is at a       Claims potential below ground, i.e., -24 v to
-48 v. Circuit R1, T1 uses only one transistor Q9 since         1. A
battery feed system for supplying power to that circuit operates between
ground potential         a pair of communication circuits, each circuit and
-24  v.                                      50    having a pair of output
conductors, said system The component values shown are for illus-
including means (R3, R4, R7, R9, Q3, Q4, Q5, Q6, tration purposes only and
any other values may         A1) for placing two v/2 volt inductorless
battery be used depending upon circuit sensitivity and        feed circuits
in series between a v volt power requirements. Also, it should be noted
that, while    supply input and ground so that current is sup- Darlington
pairs are shown, other circuit con-   55    plied to said communication
circuits over said figurations, such as superbeta pairs, or high gain
output conductors through resistive elements in transistors, or field
effect transistors, may be       each said battery feed circuit means (C1,
C2, Q1, substituted.                                           Q2, Q10, R5,
A1 +input) common for both battery feed circuits, for eliminating
differential inter- Thermal protection                               60
ference signals on  said output conductor pairs Fig. 2 shows the thermal
shutdown  circuit           due to interference signals on said ground,
means which may be used to inhibit chip power when           (Q1, Q2, C1,
1R1, 1R2), common  to both battery the  temperature  of the  chip  reaches
a  first      feed circuits, for eliminating  both differential and
temperature threshold. The inhibit is maintained      common mode
interference signals on said out- until the temperature of the chip
decreases to a    65    put conductor pairs due to interference signals on
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input, and means including        des Storsignals auf der Erdverbindung und
der said  ground  interference signal eliminating       Einrichtung zur
Beseitigung von Obersprechen              rE means, said power supply input
interference         gemeinsam ist, wobei der Ausgang des Opera- signal
eliminating means, and a low impedance       tionsverstarkers an den Knoten
niedriger Impe-           ni node (A1-input, 103) between certain of said
5    danz eine gefilterte und konstante Spannung von          ti resistive
elements of each said battery feed cir-   v/2 Volt liefert.
D cuit, for eliminating crosstalk between said con-     3. System nach
Anspruch 1 oder 2, bei dem die ductor pairs.
Einrichtung zur Beseitigung von Storungen am              d 2. A system as
claimed in claim 1 including an    Stromversorgungseingang  eine
Widerstands- opamp (A1) common to said power supply input   10
Spannungsteilerschaltung enthalt, die mit einem interference eliminating
means, to said ground      Darlington-Transistorpaar verbunden ist.
interference signal eliminating means and to said    4. System nach
Anspruch 1, 2 oder 3, bei dem crosstalk eliminating means, the output of
said     die Einrichtung zur Beseitigung des Storsignals opamp providing to
said low impedance node a        auf der Erdverbindung eine Einrichtung zur
filtered constant v/2 volts.                  15   Ankopplung der
Erdsignale gleichzeitig an alle 3. A system as claimed in claim 1 or claim
2      Ausgangsleiter enthalt. wherein said power supply input interference
5. System  nach einem  der vorhergehenden eliminating means includes a
resistive voltage      Anspruche mit einer Einrichtung zur Feststellung
divider circuit coupled to a Darlington transistor  eines Gleichstroms, der
zwischen den Leitern pair.                                         20
jedes der Ausgangsleiterpaare flielt. 4. A system as claimed in claim 1, 2
or 3 wherein said ground interference signal eliminat-   Revendications ing
means includes means for coupling said ground signals to all of said output
conductors       1. Un systeme d'alimentation par batterie des-
concurrently.                                 25   tin6 a fournir de
l'energie A une paire de circuits 5. A system as claimed in any preceding
claim     de telecommunication, chaque circuit comportant including means
for detecting direct current flow-  une paire de conducteurs de sortie, ce
systbme ing between the conductors of each said output      comprenant des
moyens (R3, R4, R7, Q3, 04, Q5, conductor pair.
Q6, Al) pour placer en s6rie deux circuits d'ali- 30   mentation par
batterie sans inductance, d'une PatentansprOche
tension de v/2 volts, entre une entree d'alimenta- tion de v volts et la
masse, de fagon qu'un courant 1. Batteriespeisesystem zur Lieferung einer
Ver-  soit fourni aux circuits de t6l6communication sur 



sorgungsleistung an ein Paar von Nachrichten-       les conducteurs de
sortie precit6s par l'interme- schaltungen, die je ein Paar von
Ausgangsleitern   35   diaire d'6lements r6sistifs dans chaque circuit
besitzen, mit einer Einrichtung (R3, R4, R7, R9, Q3,  d'alimentation par
batterie, des moyens (Cl, C2, Q4,Q5, Q6,Al) zurAnschaltung von zwei spulen-
Q1, Q2, 010, R5 entr6e (+) deAl) communs aux losen Batteriespeisespannungen
mit v/2 Volt in      deux circuits d'alimentation par batterie, ayant Reihe
zwischen einen Stromversorgungseingang        pour but d'6liminer des
signaux perturbateurs mit v Volt und Erde, derart, daB iin Strom an die
40   differentiels sur les paires de conducteurs de Nachrichtenschaltungen
Ober die Ausgangsleiter      sortie qui sont dOs a des signaux
perturbateurs und Widerstandselemente in jeder Ba-teriespeise-   sur la
masse, des moyens (Q1, Q2, C1, 1 R1, 1 R2), schaltung geliefert wird, mit
einer Einrichtung     communs aux deux circuits d'alimentation par (Cl, C2,
Q1, 02, Q10, R5, Al, +-Eingang) gemein-    batterie, ayant pour but
d'6liminer des signaux sam  fOr beide Batteriespeiseschaltungen zur   45
perturbateurs diff6rentiels ainsi que des signaux Beseitigung von
Gegentakt-Storsignalen auf dem     perturbateurs de mode commun sur les
paires de Ausgangsleiterpaar aufgrund von Storsignalen       conducteurs de
sortie, qui sont dOs 3 des signaux auf der Erdleitung, mit einer
Einrichtung (Q1, Q2,  perturbateurs sur l'entree d'alimentation, et des Cl,
lR1, 1R2) gemeinsam fur beide Batteriespei-    moyens comprenant les moyens
d'6limination de seschaltungen  zur Beseitigung  sowohl von   50   signaux
perturbateurs de masse, les moyens Gegentakt- als auch von
Gleichtaktstorsignalen     d'6limination de signaux perturbateurs d'entr6e
auf dem Ausgangsleiterpaar aufgrund von St6rsi-    d'alimentation et un
noeud 3 basse imp6dance gnalen am Stromversorgungseingang, und mit
(Entr6e (-) de Al, 103) entre certains des e16- einer Einrichtung, die die
Einrichtung zur Beseiti-  ments r6sistifs de chaque circuit d'alimentation
gung des Erdstorsignals, die Einrichtung zur   55   par batterie, dans le
but d'6liminer la diaphonie Beseitigung des StMrsignals an Stromversor-
entre les paires de conducteurs. gungseingang und einen Knoten (Al,
-Eingang,         2. Un systeme selon la revendication 1, compre- 103)
neidriger Impedanz zwischen bestimmten        nant un amplificateur
op6rationnel (Al) commun Elementen der Widerstandselemente jeder Batte-
aux moyens d'elimination de perturbation d'en- riespeiseschaltung umfalt,
zur Beseitigung von    60   tree d'alimentation, aux moyens d'6limination
de Ubersprechen zwischen den Leiterpaaren.            signaux perturbateurs
de masse et aux moyens 2. System nach Anspruch 1 mit einem Opera-
d'elimination de diaphonie, la sortie de cet ampli- tionsverstarker (Al),
der der Einrichtung zur       ficateur op6rationnel appliquant une tension
fil- Beseitigung der Stbrungen am  Stromversor-         tr6e constante de
v/2 volts au noeud a basse gungseingang, der Einrichtung zur Beseitigung
65   imp6dance.   _    7               EP 0169696 B1
8 3. Un systeme selon la revendication 1 ou la       moyens destines A
appliquer simultanement les revendication 2, dans lequel les moyens
d'elimi-     signaux de masse 3 tous les conducteurs de nation de
perturbation d'entr6e d'alimentation       sortie. comprennent un circuit
diviseur de tension resis-      5. Un systeme selon l'une quelconque des
tif qui est connecte A une paire de transistors    5    revendications
precedentes, comprenant des Darlington.
moyens pour detecter la circulation d'un courant 4. Un systeme selon la
revendication 1, 2 ou 3,    continue entre les conducteurs de chaque paire
dans lequel les moyens d'elimination de signaux      de conducteurs de
sortie. perturbateurs de masse comprennent des to 15 20 25 30 35 40 45 50
55 60 65 5    


