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COMPLETE SPECIFICATION 

A Telephone System 
We, SUPERIOR CONTINENTAL. CORPORA­

TION,- formerly known as Sµperior Cable 
Corporation~ of P.O. Box 489 1928 Main 
Avenue, S.E., Hickory, North Carolina, United 

5 States of America, a corpo-ration organised 
and existing under the laws of the State of 

· Delaware, United States of America, do 
. ·hereby ueclare the invention, for which we 
·pray that a patent may be granted to us, 

. 10 and the method by which it is to be per­
formed, to be particularly described in and 
by the following statement: -

This invention relates to telephone com­
munication systems, and more particularly to 

15. apparatus for use in combination with exist­
ing telephone systems which facilitates the 
addition of a second subscriber telephone cir­
cuit to each cable transmission pair normally 
providing a single one-party subscriber tele-

20 phone circuit. 
With the rapid growth in population, a 

problem arise in telephone communication 
systems of providing for subscriber circuit ex­
pansion in areas where the subscriber ex-

25 change plant was already congested without 
the necessity of adding cable reinforcement. 
In other words, the problem was that of 
furnishing a second liste~ telephone for a 
business or residence. This problem became 

30 especially critical in many so-called "dedica­
ted plant" areas where only one cable pair 
was allotted per residence address in build­
ing development areas. A general object 
of the present invention is to provide a prac-

.35 tical, efficient and economical solution to the 
aforesaid problem. 

Another object of our invention is to pro­
vide a system that is adaptable for use in 
combination with and is readily applicable to 

40 existing tele-phone facilities and will supply 
a second subscriber circuit for a cable pair. 
Moreover, it is an object of the invention to 
provide such a system that . can be installed 
and maintained easily by telephone company 

[fric1 Ss. Od.] 

pers~nel with no special skills being re- . 45 
quired. 

According to one aspect of the invention, 
there is provided a telephone system com­
prising a central office including switching and 
line finding circuits, a cable transmission pair 50 
extending from the central office to a remotely 
located subscriber station and connected to a 
first telephone set to form a non-carrier sub­
scriber circuit, a power supply in the central 
office for supplying power to the ·transmission 55 
pair, and a carrier circuit providing an addi­
tional subscriber facility for the same trans­
mission pair, wherein a central office termi-
nal unit having carrier transmitter and re­
ceiver sections is connected to the central 60 
office _and to the transmission pair, a subscri-
ber terminal unit also having carrier trans­
mitter and receiver sections is connected to 
the transmission pair at the subscriber sta-
tion, a second telephone set is connected to 6S 
the subscriber terminal unit, and a recharge-
able battery is provided in the subscriber ter­
minal unit for supplying power to operate the 
subscriber terminal· unit sections, the battery 
being connected to the transmission pair 70 
through charging control means for recharg-
ing by the power supply of the central office .. 

An advantage of the present invention is 
the provision of a system for supplying a 
second subscriber circuit for an existing cable 75 
pair in a conventional, i.e. non-carrier, tele­
phone system that requires no external ad­
justments when it is installed. The equipment 
of our invention may readily take the form 
of prepackaged units that can be easily in- 80 
stalled at the subscriber station and at a 
central office terminal of the system. There is 
no common equipment associated with the 
system of our invention which is required for 
a plurality of our units. Thus, no economic 85 
penalty is involved in applications where only 
a small number of circuits are required. Con­
sequently, the equipment can be installed 
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on a circuit-per-circuit basis as required, on a 
Teadily determined fixed cost per circuit basis. 

A .further advantage of the invention is the 
provision of a system for supplying a second 

S subscriber. circuit to an existing cable trans­
mission pair in a telephone system that uti­
lizes its own battery power for operation. 
P.!!evious· attempts to utilize batteries for sub­
scriber circuits failed because the batteries 

10 were not recharged during operation of the 
equipment. Such systems were not reliable and 
we~ thus unsuccessful. This problem has b:en 
overcome by the present invention by a:n 
arrangement wherein a battery in the sub-

IS scriber circuit is continually recharged when 
ever the subscriber telephone of the -non-carrier 
circuit is in the on-hook position. Thus, for our 
added main line system, no external power 
source is required for either end of the 

20 equipment. The equipment is powered directly 
from the "talking" battery" means normally 
supplied by the central ·office switching equip­
ment to each subscriber circtiit and is done 
in such a way that it does -not -interfere with 

25 the normal utilization of this power for oper­
ating the ·switching relays and providing tele­
phone set transmitter current. 

This way of powering the added subscriber 
circuit a1so greatly enhances the simplicity of 

30 the equipment. The only connections required 
are to the existing line terminals of the cen­
tral office equipment for a central office ter­
minal unit and to the transmission cable 
pair at the subscriber station for ~ sub-

·g5 scriber terminal unit. 
Accordinp; to. another aspect of the inven­

tion, there is \)tovided a subscriber terminal 
unit for use in a telephone system to pro­
vide service via a carrier derived -circtiit to 

40 an additional telephene set at a subscriber 
station, which station indudes a first tele­
J>hone set ·connected by a cable transmission 
pair to a ·central office to constitute a non­
carrier subscriber circuit, the ·rransmis&ion 

45. pair being. $Upplied with power from a power 
sup.ply in the central office, such subscriber 
terminal unit comprising carrier transmitter 
and receiver sections 'having a first pafr of 
terminals for connection to the transmission 

'SO pa.fr and a second paiT of terminals for con­
nection to the additiomil telephone set, a re­
chargeable battery . for supplying power to 
operate the transmitter and receiver sections, 
and charging ·control means connected to the 

55 battery and adapted to be connected to the 
transmissfon pair, whereby the battery is re­
cha:rgeitble from the tranmission pair under 
the .control of the . charging control means. 

According to a further aspect of the in-
'6& ventio:n, there is also provided a central office 

terminal wiit for use in a telephone svstem 
to provide service via a carrier derived cir­
cuit · to an additional telephone set at a sub­
scriber station, which station includes a first 

65 telephone set connected by a cable transmis-

sion pair to a central office to constitute __ fl "~ . 
non-carrier subscriber . circuit, the transmi~ 
sion pair being supplied with power . from a · 
power supply in the central office, such cen-
tral office terminal unit comprisirig .. carrier ?Q;_. 
transmitter and receiver sections· having i~lrt 
leads for connection to the central offite and 
output leads for connection to the transmission 
pair, the transmitter section compi:.iSing a voice ·· 
frequency lllllplifier connected in seiies to a. 75 
low pass filter, a modulator colilitected' to an 
oscillator operating at a first predetmnined 
frequency, a carrier amplifier and a band-
pass filter having a pair of output leads for 
connection to the transmission ·pair, the re- ·80 
ceiver .section comprising a voice frequency 
amplifier connected in series to a voice fre­
quency low pass filter, a detector, a carrier 
amplifier, a bandpass filter set at a second 
predetermined frequency and having a . :pllir 85 
of input leads for ·connection t-o the transmis-
sion pair, and automatic gain control means 
for maintaining a const-a,nt voice frequency 
output, and power regulation and con1iro1 
means for regulating the voltage from. the 90 
central office power ·supply to a predeter­
mined level and supplying it to .the "l"eceiver 
and transmitter s-ections. 

In ·order that the invention will be more 
clearly understood an embodiment thereof. 95 
will now be described, ·by way of exan:tple, 
with reference to the accompanying drawings, 
in whicli ~ --

Figure 1 is a block diagram showing the 
broad ConCept of a syStem. embodying the '100 
principles of. the present invention; · 

Figure 2 is ·a combined ·block and -circuit 
diagram showing the ·central effice station ·for 
the system of Figure 1; 

Figure 3 is a detailed -circuit ·diagram show- 105 
ing a ·series ·mode of a power regulating system 
for the central :office terminal unit =of Figure 
2; 

Figure 4 is ·a detailed ·circuit diagrani show-
ing an alternative parallel mooe of a ·power 110 
regulating system for the central effice termi-
nal of Figure 2; 

Figure 5 is a combined block and -circuit 
diagram showing the subscriber station .fer 
the system of Fig. 1; and 115 

Figure 6 "is ·a detailed diagram ·of the ring-
ing control circuit for the subscriber tetinins;l 
unit shown in Fig. 5. 

In the drawings, Fig. 1 shews diagiram­
matically a telephone system "Chlbady.ing the 120 
pre·sent :foveriti011, wherein a ·Clm'ier deri'ved 
circuit is con!.tected to a single physical sub­
scriber .circuit -of ·a eonventiOna:l, ie. · 11on­
carrier, ·telephone system, thereby ·enabling a 
second· single party" ·subscriber to -be lldded t& 125 
the mre norinally :provided by the single =U'-IHls;.. 
mission cable ·pair-. Thus, .at a residence ·or 
·business office which is connected hy only 
one cable pair to the telephone central . offi¢, 
an additional one-party subscriber can ·be 130 
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( ;..?fd without adding another cable pair. 
~ shown, the conventional telephone ex-_ 
change central office equipment, including 
its switching and line finding circuits, is repre-

5 sented by the block 10. Its connector terminals 
12 and· 14 for the conventional subscriber's 
circuit, which shall be referred to as circuit 
A, are connected to a standard cable pair 16 
that extend to the subscriber's station· and are 

10 connected to a conventional telephone set 18. 
Another .pair of connector terminals 20 and 
22 from the central ·office equipment are con­
nected to a central _office terminal unit 24 of 
the carrier derived circuit, hereinafter re-

15 ferred to as circuit B. On the other side of the 
central office terminal unit, a pair of leads 
26 and 27 are connected to the cable pair 
16. 

At the subscriber station, a subscriber ter-
20 -minal unit 28 is connected on one side by 

a pair of leads 30 and 31 to the -eable pair 16, 
and by another pair of leads 32 and 33 on 
the other side to the added subscriber's tele­
phone set 34. 

25 The carrier circuit B, including the cen-
tral office terminal unit 24 and the subscriber 
terminal unit 28, provide means for deriving 
and applying to the transmission pair a 
double sideband amplitude modulated voice 

30 frequency signal.· The system utilizes dif­
ferent frequencies for the two directions of 
transmission. In the following description Fi 
designates the frequency of the signal trans­
mitted from the central office, while F2 desig-

35 nates the frequency of the signal transmitted 
from the subscriber terminal unit 28. 

At the telephone central office between the 
equipment terminals 12 and 14 and the junc­
tions 36 of the central office terminal leads 

AO 26 and- 27 and the cable pair 16, is provide:'! 
a first voice frequency (VF) low pass filter 
38. Similarly, at the subscriber station a 
second .voice frequency low _pass filter 40 is 
connected to the cable pair between the con-

45 ventional telephone set 18 and the junctions 
42 of the cable pair 16 and the leads 30 and 
31 to the subscriber terminal unit 28. These 
filters 38 and -40 provide a means for iso­
lating the non-carrier circuit (circuit A) from 

50 the carrier circuitry associated with the car­
rier derived circuit (circuit B). Thus, since 
the added carrier circuit operates at the rela­
tively high carrier frequencies Fi and F2, its 
transmissions are filtered out of the cable 

55 pair 16 and ar~ thereby prevented from 
reaching the conventional telephone receiving 
equipment at either the central office or the 
subscriber station. 

As shown in Fig. 2 the central office ter-
'6'0 minal unit 24 comprises transmitter and re­

'CCiver sections 44 and 46, respectively, both 
of which. are connected to a hybrid trans­
former 48. The transmitter section includes 
a VF amplifier 50. connected in series to a VF 

.65 low-pass filter 52, a modulator 54 connected to 

an oscillator 5 6 operating at the frequency 
F 1, a carrier amplifier 58 and band pass filter 
60, the latter having output leads 26 .and 
27 connected to the cable transmission- pair 
16. The receiver section 46 of the central 70 
office terminal includes a VF amplifier 66 con­
nected in series to a VF low: pass filter 68, 
a detector 70, a carrier amplifier 72 and a 
band pass filter 7 4 set for the frequency F 2 
and having a pair of .input leads 76 and 78 75 
connected to the leads 26 and 27 and thus 
to the cable transmission pair. An automatic 
gain control means 80 is utilized in the central 
office terminal unit to maintain a substantially 
constant VF output with a wide range of 89 
signal power input levels; thereby elimina-
ting the need for external field adjustments. 

In an actual installation of our system 
the central office terminal unit 24 is prefer-
ably packaged as a small compact electronic 8S 
component using conventional assembly t.ech­
niques. Thus, it may be easily attached to the 
standard iron frame used for conventional 
telephone equipment, with the terminals for 
the connections, as described:, being readily 90 
accessible. 

The subscriber terminal unit 28, as shown 
in detail in Fig. 5, generally is similar to the 
central office terminal unit 24 in that it has 
transmitter and receiver sections 82 and 84 95 
and equivalent components for filtering, ampli­
fying, detecting and controlling signals, as 
described below. The transmitter and receiver 
sections are connected to the cable trans­
mission pair 16 and, through a hybrid trans- 100 
former 86, to the added subscriber telephone 
set 34. In accordance with the principles of 
the invention, the subscriber terminal unit 28 
is powered by a: self-contained battery 88 
which is charged by DC voltage originating 105 
from the central office station and existent .on 
the transmission cable pair 16. This battery, 
which may be any suitable form of recharge-
able cell, such as the nickel-cadmium type, 

-is constantly charged during the -time that HO 
the circuit A is idle. Every time circuit A 
becomes active, the battery 88 is disconnected 
by means of a battery control circuit 90 in 
the subscriber terminal unit 2'8, the operation 
of which will become apparent as the detailed 11-S 
description of the apparatus proceeds. 

With the battery 88 no external power 
source is required for either end of the 
equipment, and this -is an :i:inportant feature 
of our invention. Both the ·central - office 120 
terininal unit 24 and the subscriber terminal 
unit 28 are powered ·by the "-talking battery" 
power source which is nonnally supplied by 
the central office switching equipment 10. 
Moreover, this power is supplied to each sub- 125 
scriber circuit B in such a way that no inter­
ference occurs with its normal utiliza:tion for 
operating the switching relays and for pro­
viding normal telephone set transmitter cur-
rent to subscn"ber A. In some instances the -130 
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\ '?t central office terminal unit may be supplied !Tom its hook cradl~ in the telephone set(f'i_ 
with voltage directly from the central office mterrupts the chargmg of-the battery. '''-.# 
source without involving the associate<:t -Hne Operation of the dial 118 on the conveil• 
equipment, but this in no way changes the - t:ially connected subscriber telephone set 18; 

5. operation of the invention. causes a succession of open-circuit pulses to 70 
The aforesaid and other features of the in- appear across the transmission pair 16, _and 

vention will now be described in greater detail these in turn cause-a pulsing operation of the 
by reviewing the various modes of operation relay 92 in the central office switching equip"­
<>£ a typical systelil incorporating the inven- ment 10. An open-circuit condition such as 

10 tion. In an "idle circuit'' condition direct cur- introduced by the operung of the dial 118 75 
rent power (e.g~, SO volts) of the polarity i~i- contacts will instantaneously cause the voltage 
cated is· continuously appJied from the normal to increase -across the transmission pair 16, -­
"talking battery" power source to the circuit and through the- terminals 94 and 96 to -he 
A through the windings of a line _i:elay 92 applied, as previously described, to the bat-

lS (Fig. 2), which is-connected to the line select- tery 88 through the charging--Orcuit. However, 80 
ing equipment (block 10). This voltage is tnus the time constant of the resistor 110-and the 
present on the transmission pair 16 and is capacit9r 108 are such that the bias voltage 
applied to the siibscriber terminal unit 28 appearing--at the junction 109 of resistor no 
through a pair of terminals 94 and 96 and and resistor 106 will not allow the base bias 

20 to its battery charging control circuit 90. of transistor 104 fo -rise sufficiently to cause 85 
Here, the positive voltage is applied-throllgh conduction. Transistor 104;--therefore, will 
a lead 98, a diode 100, and a current limir-- remain in a non-conducting condition during 
ing resistor 102 to the collect91' of a NPN dialing intervals. 
transistor 104, which is biased to a conduct- An answered condition from ·the called 

2S ing condition. by a bias network consisting of party . will cause a reversal of . polarity of 90 
a resistor 106, a capacitor 108 and a resis- the voltage applied to-the :i:elay 92'; thereby, 
tor 110. When the transistor 104 conducts, a reversing the po.larity of the voltage appear­
positive voltage is applied to the battery 8-8,- ing across transmission pair 16.- This occurs 
which is connected through the return cir- because the calling party always gets r~-

30 cuit through a lead 112 to the terminal 94. versed--battery supervision. This reversed vol- 9~--­
Thus, a charging ·current is provided to the tage, appearing at terminals 94 and 96 and 
battery 88 which is limited (e.g., to approxi'.' acting at diode 100 effectively disconnects 
mately SMA) by the resistor 102. The J:>at- the battery· charging circmt 90 for the dura-
tery 88 is connected on its ~sitive voltage tion of the con:versatiQn through~the reversed 

35 side to a lead 115 which connects to all of the --voltage condition appearing at the diode 100. 100 
various components of the subscriber termi- In addition_, reply of circuit A to a ringing 
ruil unit 28, as shown in Fig. S. To conserve condition disconnects the battery charging cir­
space arid avoid confusion, these connections cuit 90 of the suoscriber terminal 28 and 
from each component to the lead 266 are indi- keeps it in a disconnected- conditfon through 

40 cated by a lead from each component term!,. the entire duration of the conversation·. Dur- 105 
nating with a phis sign. · -ing t_ltis period, the subscriber tcrinTnal Unit 

Though the charging current is not sum.:. 28 will- -be operating directly off the stored 
dent to operate the line relay 92 at the cen- energy in -the battery 88. 
tral office, it would introduce a significant The ~oregoing-- describes. the normal call 

45 bias to any dial pulse originating from the sequence of the circuit A-,-and we shall pro- 110 
normally connected subscriber telephone set 18 ceed to describe the_ carrier cireuit Bin greater 
and, therefore, must be eliminated. li1 tele- -detail. 
phone set 18 the removal· of the handset The central office terminal unit 24 is com-
114 from the switch hook cradle closes switch · pletely powered by normal taµting battery 

50 hook contacts 116, which through normally current, which is supplied from the line relay 115 
closed contacts in the dial 118 applies a circuit of the central office-equipment 10 that 
resistance circuit between a pair of terminals controls a line relay 125 to a-pair of line ter-
120 a~d 122. This resistance circuit appear- minals 126 11nd 128. In the "idle circuit" con-

. ing across the cable pair 16 serves to operate didon, _voltage of the P!lfarity: shown in· ~ig. 
SS· the relay 92, thereby seizing the central _office 2 w~ich iS',-appli_ed to these latter terminals, --120 

sWitchi~g equipment and at the same time is suppHed through leads 132 and 134 to the 
substantially · lowering the voltage appearing terminals 20 and 22 ol the central office · ter;. 
across the pair 16. This voltage across the ter- minal unit. This voltage through~the-Iead·-136 
minal_s 94 and 96 results in a downward shift and a winding 140 of the hybrid tran'sfoi'mer 

60 of-the bias voltage o.f the transistor 104 being 48 is appHed through a lead 142 to a -power. 125 
appHo;I to its_ base· from the junction of regulation . and control circuit . 144, .·and · it 
·resistors 106 and 110, thereby causing · the returns througldead 146 and a network con,. 
transistor 104 to become non-conducting and sisting of a dialing relay -~ontact 148, a pafr 
effectively disc6nnecting the battery-88 from of current limiting resistors 150 and 152 aitd . 

-6S the line. Thus; removal of the handset 114 a capacitor 154. An arc suppression resistor l~Q 
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u~,l is connected to the relay contact 148 in 

parallel with the resistor 150. · 
Voltages derived from this circuit just 

describ.ed are used to: (1) Power the stand-
5 by circuit of the. :i;eceiver section 46 of the 

central oilice terminal unit 24 during the 
"on-hook" condition; (2) Turn on the trans­
mitter se.ction 44 when a carrier frequency 
signal is reGCivc;d from the subscriber termi-

10 nal unit ·2a; and (3) Turn on the transmitter 
section 44 when ringing voltage is applied 
to the carder-derived circuit B and the sub­
scriber terminal unit 28 is "on-hook". 

The aforesaid functions are accomplished 
15 through a series of output leads that extend 

from the ·power regulation and control unit 
144. A first sqch lead 158 extends to the 
detector 70 and the carrier amplifier 72 of 
the receiver unit 46 aQd also by a branch lead 

20 160 through a relay coil 162 to the detector, 
providing standby current to the receiver. A 
second outpt.It lead 164 is the common return 
lead for all electronic circuits. A third output 
lead 166 provides controlled DC power to the 

25 VF amplifiers 50 and 66 to be>th the receiver 
and transmitter sections and to the modu­
lator 54 and the oscillator 56 of the latter. 

The power regulation and control circuit 
.144 may be arranged for either series or 

30 paralld mod~ operation. In the series mode, 
shown in detail in Fig. 3, this control circuit 
-includes. a briqge rectifier 168 having four 
terminals 170, 172, 174, and 176. The input 
lead 142 is connect-ed to the terminal 170 

35 and the ·opposite terminal 172 is connected to 
the lead 146 of the dialing relay network. 
The terminal 17 4 is connected to the first and 
second output leads 158. and 164, and the 
opposite terminal 17 6 is connected to the third 

40 output lead 166. 
In the "idle circuit" condition, the voltage 

through the input lead 142 to the bridge rec­
tifier 168 caus.es a DC voltage to appear 
across a capacitor 178 in a conductor connec-

45 · ted between the opposite terminals 17 4 and 
176. From the terminal 174 a lead 180 
extends through junction 181 to a junction 
182 whi.ch "is at a common potential level. 
Between the lead 180 and the output lead 

50 166 is a lead 184 in which two zener diodes 
186 and 188 are connected in series. ln the 
portion of the lead 180 between junctions 181 
and 182 and· in parallel with the first zener 
.diode 186 is a capacitor 190. A lead 192 

55 interconnects the lead 180 at the common 
junction 182 to a junction 193 between the 
two zener diodes. 

The DC voltage appearing across the rec­
tifier capacitor 178 in the "idle circuit" con-

60 dition causes a voltage to appear across the 
first zener diode 186 and the capacitor 190. 
This voltage thus is also present in the first 
output lead 158 and maintains the carrier 
amplifier 72, the detector 70 and the auto-

65 ma.tic gain control circuit 80 in an active 

circuit condition. The rest of the e!ectr-on'.c 
circuitry of the central office terminal 24 Is 
supplied with power through the lead 166 
from the opposite terminal 176 which f$ o.f 
such a magnitude as nC>t to allow the secQnd ro 
zener diode 188 to reach its zencr voltage. 
This. is due to the current limiting action of 
the resistors 150 a-nd 152. It is seen, therefQl'C, 
that in the "idle condition" the receiver of the 
central office terminal 24 is at all times in a ,75 
condition to receive a transmitted signal of 
frequency F2. 

The application of a ringing signal in the 
central office switching equipment 10 · will 
cause an alternating voltage to be supe.r- 80 
imposed upon the DC voltage apparent at the 
tip and ring terminals 126 and 128. This 
alternating voltage acting through the hybrid 
terminal windings 140 and 141 as previOij.sly 
described, will be r~ctiijer by the bridge cir- s.; 
cuit 168. The return circuit is through the 
capacitor 154 w.hich is .of such a value as to 
effectively shunt the CW'rent limiting resis-
tor 150, thereby causing an increased voltage 
to appear across the rectifier capacitor 118. .to 
This latter voltage reaches a magnitude that 
causes the zener diode 188, which is shunted 
by the electronic load, to reach its clamping 
voltage. This increase in voltage in turn will 
activate through the output lead 166, the VF 9..5 
amplifier 50, the modulator 54, the oscil­
lator 56, and the cattier frequency amplifier 
58, thereby causing a signal at frequency F 1 

to be transmitted through the bandpass filter 
60 over the leads 26 and 27 to the terminals 100 
36, placing the signal on the transmission pair 
16. 

In the parallel operation mode for th.e 
power reirolation and control circuit 144a 
shown in Fig. 4, the second zener diode 188 105 
of the previous embodiment is replaced by a 
network which is oonnected in parallel with 
the first zener diode 186a and the capacitor 
190a. The network here comprises another 
zener diode 192 and a pair of resistors 194 llO 
and 196 in series therewith in a lead 1-97 
extending between a pair of leads 180a, 166.a 
from the rectifier terminals 174a and 17611.. 
the latter being at a positive voltage (e.g., 8 
volts) and the former being at a common US 
potential. A transistor 198 is base-connected 
to a junction 200 between the resistances. 194 
and 196, iis emitter 202 being connected to 
the lead 166a, and its collector 204 beiAA 
connected to an output ·lead 166b. In the lead 120 
180a which is connected to a junction 20,6 
with the output lead 166a and in parallel with 
the lead 19.7 is a r.esist-or 208 and the ~ner 
diode 186a in ·series. In parallel wirh the 
zener diode 186a is a lead 210 connected be- 125 
tween the junctions 212 and 214 the caP\!.dter 
190a. In the initial "idle'~ condition with· the 
resistance 150 in the circuit there is not enough 
voltage difference developed between the plus 
lead 166a and the common lead 180a to cause 130 
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current to flow through the zener diode 192. dary winding. 242 which is connected be~ :);. 
When the J,"elay contacts 148 are cl<>Sec;l, in the emitter and base of a transistor 244:¥ 
~spon~ to a signal from the subscribei: station positive voltage through a lead 266 from the ·. 
1ncbcatltlg that the telephone set 34 1s "off- battery 88 is applied through a pair of resis-

S hook", and the resistance 150 iS thereby shun- tors 246 and 248 to· the collector of the tran- :;o 
ted out, the potential difference between the sistor 244. The voltage developed at the junc­
leads 180a and 166a is sufficient to cause the tion 247 between these resistors 246 and 248 
zener diode 192 to draw current through the is that voltage which is applied through the 
·resistors 194 and 196. This establishes a lead 232 to ·the ring control circi.lit 234. In 

10 tum-on bias between the base and the emitter its initial condition (without signal) the de- 15 
of the transistor 198, thus applying voltage tector transi8tor 244 is in a non~conducting 
through the output lead 166b to the· various condition. Appearaiiee of a signal from the 
. components of the central office terminal. secondary winding 24t tO the base of transistor 

Although the operation of the circuits of 244 through lead 232 causes thiS transistor 
15 Figs. 3 and 4 have been described with refer- to become· oonducting, thereby· causing a 80 

ence respectively to a ringing current applied voltage drop to appear across the resistors 246 
from the central office and to initiation of a and 248. This voltage drop in the polarity in-
call from the subscriber terminal unit, it dicated. is applied through the lead 232 to a 
should be noted that both circuits respond ring control transistor 250, which was· initially 

20 to both conditions in analogous manner. in· a non-conducting stage, causing it to be- 85 
The major difference between the foregoing come conducting and to apply a positive DC 

seri~ ·and parallel modes of operation for voltage from the lead 286 through a lead 252 
the power regulation and control circtiit 144 and the lead 236 to the DC ringer 238, there;.. 
is that in the series arrangement shown in · by actuating it. 

25 Fig. 3, the voltage on the output lead 166 Removing the handset 254 of telephone set 90 
is positive with respect to common, and the 34 will cause closure of its switch hook con­
voltage on the output lead 158 is negative tact 256 (Fig. 5); which closes a circuit 
with respect to common. In the parallel mode, through the normally closed contacts of a 
the voltage on both of the output leads dial 258 of the set 34 arid a lead 260 to a 

30 166b and 158a is positive with respect to terminal 262 of ·the hybrid transformer 86. 95 
common. The parallel mode therefore has the The voltage thus appearing at a terminal 264 
advantage of being able to utilize compo- and in a lead 266 will cause a negative vol­
nents of the same polarity. tage from a lead 268 to be applied through 

When a carrier signal having an impressed the set 34 to a VF amplifier . 270 in the· re-
. 35 · ringing frequency is transmitted from th,e ceiver 84, a VF amplifier 272 in the tran&-:- 100 

central office terminal 24 and appears at the mitter 82, and an 0scillator 274, a modulator 
terminals 94 and 96 of the subscriber terminal 276 and a carrier frequency amplifier 278 
unit 28, it travels through a pair of leads of the transmitter section 82, thereby apply-

. 216 and 218 and is selected by a bandpass ing a signal at the frequency Fa to :a: band-
40 filter 220 of its receiver section 84. A carrier pass filter 280. This signal through leads 282 105 

frequency amplifier 222 colinected to the and 284 and leads 112 and 98 will be applied 
latter filter, a detector 224 and an automatic to the terminals 94 and 96 connected to the 
gain control circuit 226 of this receiver transmission pair 16. Simultaneously the nega-

. section 84 ·are normally activated by voltaite tive voltage from lead 266 is applied. to a 
· 45 from the battery 88 through a lead 230. lead 286 of the ring. control circuit 234 (as 110 

These components; therefore, are in a condi- shown in ·Fig. 6). A transistor 288 of the 
tion to react to any signal selected by the ring control circuit ·is initially ncin-conduct­
bandpass filter 220. Upon reception, ing, being biased "off" through· a resistor 
this incoming signal is . amplified by 290. Application of negative voltage from the 

SO the carrier frequency amplifier 222 and lead 286 through a resistor 292 to the base 115 
is detected bv the detector 224. The of the transistor 288 causes it to beeome rori­
AGC circuit 226 acts through its assi:>ciated ductive. This effectively shons the bias resi&-:-
pad to maintain the output of the detector at a tor 244 causing the transistor 250 to becOme 
predetennined level. The detector thro'ilJ?h a non-conductive;· thereby deactivating ·. DC 

55 lead 232 actuates a rin~er control circuit 234, ringer 238 and keeping it inactive as long as · 120 
which through a lead 236, applies a DC vol- the handset 254 remains "off hook". 
tage to the subscriber telephone set 34, actua- At the central office terminal unit 24, the 
ting a DC ringer 238 which may be the con- signal transmitted from the subscriber termi­
ventional type. nal unit 28 at frequency F 2, as long as the 

60 In the ringing control circuit 234 ~lown handset 254 is "off hook", appears through 125 
in FiJ?. 6, the received signal from the cen- the transmission pair 16 at a pair of terminals 
tral office terminal 24 at the frequency F 1 294 and 296 and is conducted . through the 
appears across the primary 241 of a trans- 'leads 76 and 78 to the bandpass filter .74; It 
ducer 240, which is part of the detector cir- is then amplified by the carrier frequency am-

, 65 · cuit 224. This signal is coupled to the secon- plifi.er 72 and is detected by the detector 70 · 130 

• 
.,.~ 

• 
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?." u1: a predetermined level established by the 
AGC circuit 80 and its associated pad. De­
tection of this signal acting through lead 
160 will cause operation of the relay 162 caus-

S ing closure of its contacts 148 which acting 
through the windings 140 and 141 of the 
hybrid transformer 48 will present a resistant 
condition of such magnitude to appear across 
the termi_nals 20 -and 22 that the ringing 

10 signal from the central office switching eq~p­
ment 10 will be cut off. This then would 
leave both the subscriber terminal 28 and the 
central office terminal 24 in a fully active eon-

-dition and in readiness to provide two-way 
15 voice frequency communications. This is by 

virtue of the fact that the circuit limiting 
resistor 150 has been shunted out by the much 
lower resistance of· the arc suppression resis­
tor 151. 

20 The signal level from the subscriber termi-
nal is not high enough to cause the relay 162 

· to be operative. However, the current stored 
in the capacitor 190 (Fig. 3) provides the 
initial pulse of current of sufficient magni-

25 tude to operate the relay 162 when a signal 
from the subscriber terminal is received by 
detector 70, and closure of the contact 148 

-will maintain the current at an adequate level 
to keep this telay in an _activated condition so 

30 long as a signal is maintained through the 
detector 70. 

In the case of a call initiated from the sub­
scriber end, the circuitry functions as fol­
lows: Removal of the handset 254 from its 

35 switch hook cradle, as shown in Fig. 5, 
will close the switch hook contacts 256, there­

. by applying negative voltage derived from the 
· lead 268 through the lead 260 at the terminal 
262 and the primary winding of the trans-

40 -former 86 apparent at the terminal 264 
through lead 266 to all the connected circuit 
elements. As previously described, this will 
place a signal at frequency F 2 through the 
terminals 94 and 96 to the transmission pair 

45 16. Selectron of this signal by the bandpass 
filter 74 of the central office terminal unit 24 
will activate the detector 70 and cause opera­
tion of the relay 16Z and closure of its asso­
ciated contacts 148. This will apply full vol-

50 tage to all elements of -the central office ter-
-minal 24 at the same time causing a resis­
tant circuit condition to appear across termi­
nals 20 and 22. This resistant circuit condi­
tion through leads 132 and 134 will be applied 

55 co the line switching equipment terminals 126 
and 128, seizing the line telay 125 of the line 
switching ·equipment and causing a dial tone 
to be applied to the terminals 126 and 128. 
This tone is transmitted back by the carr:er 

60 frequency circuit B to the subscriber telephone 
set 34. After reception of ~e dial tone, the 
subscriber will commence dialing. Operation 
of the dial 258 will interrupt the DC voltage 
being applied to the various circuit elements 

65 . from the lead 268 through the lead 266. This 

will cause the signal at frequency F 2 to be 
interrupted in a digital manner in accordance 
with the dial information. This dialed inter­
ruption of signal F 2 detected in the detector 
70 of the central office terminal will cause 70 
an instep operation of the relay contacts 148, 
which in turn will cause a pulsing of the re1ay 
125 in the associated line switching equip­
ment 10. The answered condition of the called 
party will cause a reversal of polarity to 7S 
appear at terminals 126 and 128 in the con­
ventional manner. Due, however, to the bridge 
circuit characteristics of the rectifier circuit 
168, this reversal of polarity will have no 
effect on the power utilized by the terminal 8() 
equipment. 

Under _talking circuit conditions conversa-
tion appearing at the terminals 126 and 128 
through the leads 132 and 134 appearing at 
terminals 20 and 22 of the terminal equipment 85 
are impressed across the windings 140 and 
141 of the hybrid transformer through a capa­
citor 300 in a lead interconnecting these wind­
ings. This conversation is coupled to a wind-
ing 302 of the hybrid transformer, is ampli- 90 
fied by the VF amplifier 50 and impressed 
through the VF low pass filter 52 on the 
modulator 54 where it effectively modu'ates 
the carrier signal F 1 developed from the 
oscillator 56. This modulated signal is then 95 
applied to the carrier frequency amplifier 58 
through the bandpass filter 60, through leads 
26. and 27 and to the terminals 36 on the 
transmission pair 16. This signal then appears 
at the terminals 94 and 96 at the subscn'ber 100 
terminal 28 and is connected through leads 
216 and 218 to the bandpass filter 220. It 

· is then amplified by the carrier frequency am­
plifier 222, is detected by the detector 224, 

·and the AGC circuit 226 acts to maintain the 105 
demodulated VF signal at a constant level. 
This signal is integrated in the low pass VF 
filter 271 and is amplified by the VF· ampli-
fier 270 before being applied to the secondary 

· winding 85 of the hybrid transformer 86. . 110 
The VF information appearing between 

the tenninals 262 and 264 of the trans­
former pnmary 87 effectively modulates the 
DC current flowing through the telephone set 
34 which in turn is heard through the handset 115 
254 of the telephone. In the reverse direction, 
the handset of the subscriber telephone set 
34 is effectively in series with a primary 
winding 87 of the. hybrid transformer 86 
and the electronic equipment powered through 120 
the lead 266. This information appearing 
across the terminals 262 and 264 is effectively 
being coupled from this primary winding 87 
to the secondary winding 89 and to the VF 
amplifier 27Z of the transmitter 82. From this 125 
point forward the sequence of events is iden-
tical to that described in the previous para­
graph. 

From the foregoing it should be apparent 
that the present invention provides· an effe~tive 130 
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solution to the problem of furnishing addi-
donal subs~'ber facilities without increasing 

4 including a hybrid transformer conne95 
to the transmitter and receiver sections of th · · · 

physical cable installations. As described, the central office terminal. 
system fully and efficiently performs all nor- 6 .. A telephone system according to any one 

5 mal telephone functions and maintains suffi- of claims 3 to 5, wherein · the transmitter 
clent operating power by the battery 88 which section of the subscn'ber terminal unit com- 70 • 
is charged by current from the nonnal cen- prises a VF amplifier connected in series to 
t:ral office source. a VF low pass filter, a modulator and an 

oscillator connected thereto operable at the .. WHAT WE CLAIM IS:- second predetermined frequency, a carrier 
10 1. A telephone system comprising a cen- amplifier and a bandpass filter· having output 7S 

tral office including switching and line find- leads connected to the transmission pair; and 
ing circuits, a cable transmission pair ex- wherein the receiver section of the subsCl'l'bcr 
tending from the central office to a remotely terminal unit comprises a VF amplifier con-
located subscnoer station and connected to a nected in series to a VF low pass filter, a 

IS first telephone set to form a non-carrier sub- detector, a carrier amplifier and a bandpass 80 
scriber circuit, a power supply in the central filter set at the first predetermined frequency 
office for supplying power to the transmission with a pair of . input leads connected to ·said 
pair, and a carrier circuit providing an addi- . transmission pair. 
tional subscriber facility for the same trans- . 7. A telephone system according to any 

85 20 mission pair, wherein a central office terminal preceding claim, wherein the charging control 
unit having carrier transmitter and receiver means for the battery in the subscriber termi-· 
sections is connected to the central office and nal unit ·is responsive to activation of the 
to the transmission pair, a subscriber terminal non-carrier subscriber circuit for stopping the 

2S 
unit also having carrier transmitter and re- flow of current from the transmission pair to 
ceiver sections is connected to the transmission the battery. 90 •· pait at the subscnoer station, a second tele- 8. A telephone systeni according to claim 
phone set is connected to the subscriber ter- 7, wherein the charging control means in-
minal unit, and a rechargeable battery is pro- eludes a transistor and .a network connected to 
vided .in the subscriber terminal unit for sup- the cable transmission pair and the transis- .. 

30 plying power to operate the subscn'ber tenni- tor and response to a reduced .current :(low 9S 
nal ·unit sections, the· battery -being connected in the transmission pair to · bring the tran-
to the transmi8sion pair through charging con- sistor to a non-conducting level. 
trol means for recharging by the power supply . 9. A telephone system according to claim 
of the central office. 8 including a capacitor in the network of the 

35 2. A telephone. system according to claim charging control means having a predetet- 100 
1, wherein the central office terminal unit and mined time constant and operable- to· prevent 
the Subscriber terminal unit are each adapted activation of the · transistor during · dialing 
by means of their transmitter and receiver by the first telephone set. · 
sections respectively to apply to, and derive 10. A telephone system according to any 

40 from, the transmission pair a double sideband preceding claim wherein the central office 105 
amplitude modulated . voice frequency signal. terminal unit comprises a single ·package com-

3. A telephone system according to claim ponent having one pair. of terminals connec-
1 ot 2, wherein the .transmitter section of the ted to line finder terminals of the cent:ral office 
central office terminal unit comprises a VF equipment ·and · anotli.er set of terminals con-

45 amplifiet connected in series to a VF low pass nected to the preselected cable pair,_ and the 110 
filter, a modulator connected tQ an oscilla- subscriber terminal unit comprises a single 
tor operating at a first predetermined fre-· package component adapted for instalJation at 
QUency, a carrier amplifier and a bandpass the subscriber station and having one set of 
filter having output leads connected to the terminals connected to the preselected cable 

50 transmission pair; and wherein the receiver pair and another set of temiinals connected us 
section of the central office terminal unit com- to the second telephone . set. · · · •• prises a ·vp amplifier connected in series to 11. A telephone system according to ~ny 
a VF low pass filter; a detector, a carrier am- preceding claim, wherein the centtal offiee 
plifier and a bandpass filter set at a second terminal unit includes a power ~guladori and 

(I 55 predeterinined frequency and having a pair of control means for regulating the voltage froin 120 
input leads connected to said transmission the central office power supply to a predeter-
pair. . mined level and supplying it to the carrier 

. 4. A telephone system according to claim receiver and transmitter sections.· 
3 including automatic gain control mean!I in 12. A telephone system ·according to claim 

60 the receiver section of the central office ter- 11 including a .receive relay and a relay net- 125 
minal · un:it for maintaining a constant VF work associated therewith including a current 
output with a ~de range of signal power limiting resistor connected to the _pOwet r~gu-
input .levels. . . . la~on and control. means, said receive relay .. 

S. A telephone system according to claim bemg operable to close in response to a sig-
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solution to the problem of furnishing addi­
tional subscn"ber facilities without increasing 
physical cable installations. As described, the 
system fully and efficiently pedorms all nor-

5 mal telephone functions and maintains suffi­
cient operating·power by the battery 88 which 
is charged by current from the normal cen­
tral office source. 

WHAT WE CLAIM IS:-
10 1. A telephone system comprising a cen-

tral office including switching and line find­
ing circuits, a cable transmission pair ex­
tending from the central office to a remotely 
located subscriber station and connected to a 

15 first telephone set to form a non-carrier sub­
scriber circuit, a power supply in the central 
office for supplying power to the transmission 
pair, and a carrier circuit providing an addi­
tional subscn"ber facility for the same trans-

20 mission pair, wherein a central office terminal 
unit having carrier transmitter and receiver 
sections is connected to the central office and 
to the transmission pair, a subscriber terminal 
unit also having carrier transmitter and re-

25 ceiver sections is connected to the transmission 
pair at the subscriber station, a second tele­
phone set is connected to the subscriber ter­
minal unit, and a rechargeable battery is pro­
vided in the subscriber terminal unit for sup-

30 plying power to operate the subscriber termi­
nal unit sections, the battery being connected 
to the transmission pair through charging con­
trol means for recharging by the power supply 
of the central office. 

35 2. A telephone system according to claim 
1, wherein the central office terminal unit and 
the subscriber terminal unit are each adapted 
by . means of their transmitter and receiver 
sections respectively to apply to, and derive 

40 from; the transmission pair a double sideband 
am\')litude modulated voice frequency signal. 

3. A telephone system according to claim 
· 1 or 2, wherein the transmitter section of the 
central office terminal unit comprises a VF 

45 amplifier connected in series to a VF low pass 
filter, a modulator connected to an oscilla­
tor operating at a first predetermined fre­
quency, a carrier amplifier and a bandpass 
filter having output leads connected to the 

SO transmission pair; and wherein the receiver 
section of the central office terminal unit com­
prises a VF amplifier connected in series to 
a VF low pass filter, a detector, a carrier am­
plifier and a bandpass filter set at a second 

55 predetermined frequency and having a pair of 
input leads connected to said transmission 
pair. 

4. A telephone system according to claim 
3 including automatic gain control means in 

60 the receiver section of the central office ter­
minal unit for maintaining a constant VF 
output with a wide range of signal power 
input levels. 

5. A telephone system according to claim 

4 including a hybrid transformer connect~65 
to the transmitter and receiver sections of the -
central· office terminal. 

6. A telephone system according to any one 
of claims 3 to 5, wherein the transmitter 
section of the subscriber terminal unit com- 70 
prises a VF amplifier connected in series to 
a VF low pass filter, a modulator and an 
oscillator connected thereto operable at the 
second predetermined frequency, a carrier 
amplifier and a bandpass filter having output 75 
leads connected to the transmission pair; and 
wherein the receiver section of the subscnoer._ 
terminal unit comprises a VF amplifier con­
nected in series to a VF low pass filter, a 
detector, a carrier amplifier and a bandpass 80 
filter set at the first predetermined frequency 
with a pair of input leads connected to said 

_·transmission pair. 
7. A telephone system according to any 

preceding claim, wherein the charging control 85 
means for the battery in the subscriber termi-· 
nal unit is responsive to activation of the 
non-carrier subscriber circuit for stopping the 
flow of current from the transmission pair to 
the battery. 90 

8. A telephone system according to claim 
7, wherein the charging control means in­
cludes· a transistor and a network connected to 
the cable transmission pair and the transis-
tor and response to a reduced current ft.ow 9S 
in the transmission pair to bring the tran­
sistor to a non-conducting level. 

9. A telephone system according to claim 
8 including a capacitor in the network of the 
charging control means having a predeter- 100 
mined time constant and operable to prevent 
activation of the transistor during dialing 
by the first telephone set. 

10. A telephone system according to any 
preceding claim wherein the central office 105 
terminal unit comprises a single package com­
ponent havi11g one pair of terminals connec-. 
ted to line finder terminals of the central office 
equipment and another set of terminals con­
nected to the preselected cable pair, and the 110 
subscriber terminal unit comprises a single 
package component adapted for installation at 
the subscriber station and having one set of 
terminals connected to the preselected cable 
pair and another set of terminals connected 115 
to the second telephone set. 

11. A telephone system according to any 
preceding claim, wherein the central office 
terminal unit includes a power regulation and 
control means for regulating the voltage from 120 
the central office power supply to a predeter­
mined level and supplying it to the carrier 
receiver and transmitter sections. 

12. A telephone system according to claim 
11 including a . receive relay and a relay net- 125 
work associated therewith including a current 
limiting resistor connected to the power regu­
lation and control means, said receive relay 
being operable to close in response to a sig-
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( '\l. from·· said subSQ"iber terminal when·· its 
'\,deph.one·. is. "offT"hook" and: to sb,ort ou.t the 
limiting· resistor· thereby causing the central 
office terminal to draw increased:'. cunen~, th.e 

5 w>.\v.er· regW.ation· a.nd: control means. bting 
responsive, to; the increase in ·current to: supply 
conttqlled. DC operating current to · carrier 
transmitter· c.omponents. 

13.• A: telephone system according-to ,claim 
10 12: including a. capacitor; in the relay· net'.': 

wetk,_ reSp;onsive: to. a ringi.ng: V.()ltage applied 
to· .. the central office, terminal unit ·when the 
subscriber terminal is in the· on•ho.ak · condi­
tion, the ringing voltage being applied tbrmlgh 

15 the': .capacitor· to shunt the limiting re.sistor 
and. causing the:· power regulatlon means. t(> 
pr0duee a controlled-· DC output>- for: tutning 
on the· transmitter of: the. central· office ter· 
mind~ 

20 14:.:. A telephone- system accord-ing · to any 
one: of" claims· 11 to. 1-3., wherein the· power 
regUlation means comprls.e.s· a· bridge rectifier, 
fiist· aild second:· zenet diodes in a control· net­
wrirk . connected. to an output from the recti.,. 

25 ti.er-: and a· capacitor epnnected in parallel to 
the first zene.r diode:; said second zen.er diode 
bmng:·pre.Vented:·from re.aching its zener vol­
tage,. during- th~ idle circuit condition· but 
reaching its: clamping volt-age in· response· to 

30 a: ringing· signal-ta; the central oftke terminal, 
thereby activating. carrier transmitter- cpm,­
p.on.ents •. 

15; A telephone system. according- to clahn 
12 or· 13, wherein the power. regulation and 

35 control means romprises· a bridge. rectifier, first 
and· second. zener· diodes in a parallel· ar.range­
~ent, the· first zener diode: being· in Set'.ies 
witll a. pair of resistors; and a · transistor 
s.witch· being base. connected· between the:: resiS-

40 tors. with its. ci>llector providing· a power: out­
put lead, and its emitter-· connected to a 
r.cctifi.er ·output. terminal, the:· first zener diode 
being.-. operative:.·. to .. draw . current through the 
pair- ·of· series-connected. resistors to establiSh 

45 a turn-on bias for said transistor when the. car• 
rier' circuit is:· activated . upon cfosing of the: 
receivecrelay contacts. · 

1'6. A telephone system according, to any 
preceding claim, wherein said subscriber ter-

50 minal: unit includes. a· ringing· control circuit 
fo1·v applying· power to ·the bell of the. second 
telephone set when· a ringing signal: is re­
ceived by the subscriber terminal unit from 
the central office terminal unit and the second 

55 telephone· set is in the on.;, honk conditi.On. 
17. A telephone systein a~ordihg to claim 

16, comprising, means. for deactivating the 
ringing control. circuit and applying power to 
the subscriber terminal ·unit.·transmitter when 

60 said second telephomei set is placed in the 
off-hook' condition.. · · · 

18. A 8ubscriber· temiinal: unit for use in 
a telephone systeDi to provide service via a 
carrier derived circ.uit to an additional te:le­

.. ~S p.hon~ ~t •at a: subscriber station,, which station_ 

-.-.. -· 

inqlud~ a first· tclephQD~· set: ~~~~d; b,y:. a. 
cabl~.: tr;ansmission'. pair: to, a ~· otfi~ 
to; con .. stttut~·· ~ non-~er: sub8a'1_~ ~t; 
the ttansn:itss1on pail'.' being: sup.plied: with 
power from a,· pom;r supply• in· the.' cenn-al 70 
offi.cei such subscriber mminalr unit: c.ompri$". 
iilg carrier- transndtter and ~ scc.dolilS 
having a first pair of terminalS'. fblt ®Dneetion 
to the transmission pair·. a.nd ; ai- secoB.d, pair 
of termiilals··for connection: to:.·the.·adtiitional 75 
telephone- set; a recltarge.able.: b.att.e;ry..: fo:rt sup-. 
plying.: p.ower to .. operatec the- tran.smitter1 and 
reeeiver sections; .and- charging~ ~ntrol: m.eus 
connected; to the.~ battery- and:: lld,ap.i;eti' to~ he 
connected · to.· the· transmis.sion pak,,. whereby 80 
the; batteiy is. rechargeable: from.· the: trans-­
mission· pair. under thet control•· of the·: c;harg-;-
ing control means; 

19.- A sub.scriber ~l!lllinalunit aecording' t'9 
claiin,18~ wherein the clia~ connic:>ltmu,n$ · SS 
is adapted to respond~ tQ a<:tintioll' of the 
noni.carxier sUb.scrlbm!: ci.mrlt · t~·· stQP cliarg .. 
ing- of the battery. fronuhe: ttansm.issiort line• 

20. A· subscriber· temUnal. unit accorditigc to 
claim 19, wherein. the·~ier."ttans~'sec:. " 
tion comprises a vOice: :fmqucmcy amp.lliief 
connected in·· series: to a.:. voice, ~qu~cy' ·low 
pass filter, a· modulatOl' and: an oscillator· con'" 
nected· thereto· opera.bl~ ~t a predetennined 
frequency, a . carrier amplifitn'' and a' bandpass 95 
filter having- output: leads~ fQf, ~nn~9n:: to 
the- transmissioit pair; amdt: wherein the: ¢aniC.r 
reeeiver section· comprise~ a~ voi@·'. &.eqµen.ey 
amplifier- connected in s.crie:&J to: a vo~, fre:.:. 
quency low· pass· filt~, a·. d~Qrj· .. a,, wrier 100 
amplifier- and· a bandpaSS! niter' set> ati· anQther 
predetennined- ·frequency· with: at•pabr-: of input 
leads for- connectioa to• the- trans.n:iis.sion: ·pair. 

2:1. A subscriber· termiaal unit ae@tding; to 
claim· 19- or:· 20;. wherrei1i· the: ciiafgbJ.w: ~ 1.()5 
trol' means comprises a' charging, citeilit; . and 
a: diode· bridge: means, through· which the 
charging circuit- is conneetabk t<>" the ·~ 
mission pair·· and· which! Will · conduet t,umnt 
only when the vQltage- ap~t·· a~:· the tlO 
transmission: pair· exceeds~ the: V()tt~' ol the 
battery·. · 

22. A subscriber tenninal unit· ac.<:.<>rdi~g: to 
claim 19.· or· 2.0, wh=n·~:the:. ~ing; con.-
tr0l meansinclu®s a1tta.nsisior-~,a··~ l!lS 
adapted· to be· con~:: tQ; ~~ C31>1~ tran1t­
mission. pair ~d: the, transistor and·, •adapted 
to respond to. a: redu~' ClU'.rentdlf»w:·. in the 
transmission pair to bring the trans,ist.Qr tQ.- a 
non:-conducting leveh, · l~ 

23:; . A: sub~cri~ tei'!Qibat !1Jli•; aceQJ.'lding 
to claim 22, .1nd.Ud1ng:·a! capa-e1tQJ.t, ~: tbC!\ net­
work- of the chargi"1g oo.ntrol means havin~ 
a· p,redetermill~ ~" C9llltant: ~~· opera~le 
to prevent act1vanon ~- the tr~111S1~· during 1;25 
a dialing·by tbe.fust:te:lepbone:·~;; 

Z4~ A- su~scribe~ t~in-1~unit·:a~iaa~:t-c> 
a.nyo· preceding: clamt; . tnclud:mgra-; nnging;: ~;,. 
trol circuit· fo;r applying, power. to. ~. ~ 
of tbe. additional.· t$pb:oae:. wl\en. a ringjilg.: 13Q,. 
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signal is received by the subscriber terminal Unit to draw increased current, and means re )~. 
unit from a central office terminal unit and the ponsive to the increase i~ current for suppi.;...a' 6S 
additional telephone set is in the "on-hook'" ing controlled D.C. operating current to the 
eoDdition, and means for deactivating the ring- transmitter section. ' ' 

·5 ing control ciicuit and applying power to the 28. A central office terminal unit accordhig . 
subscriber terminal unit transmitter when the to claim 27, including a capacitor in the relay 
additional telephone set is placed in the "oft- network resp<insive to~· ringing voltage applied 70 
hook" condition: ·. .· ; · · · . · to the terminal unit when the additional tele-
.. 25. A central office terminal unit for use in phone set is.in the "on;;.hook"· oondition; the 

·10 a telephone "system to provide' sei'viCe via a ringing voltage being applied through the 
carrier derived circuit to· an additional tele- capacitor tP shunt the limiting resistor and 
phone set at a stibscriber statio11, which station causing .the; power· regulation means to 'pro• 75 
includes a first telephone set connected by 4uce a controlled D.C. output for turning 
a ·cable transmission pair to a central office OD the transmitter SCCtion. . 

15 to constitrite a 'non'-carrier subscnoer • cir- 2~>. •. A· central oflice terminal uriit . aci:ord-
cuit, the tran5mission. pair·. being supplied ing to claim 26·0r. 2·7, wherein the power regu-
with •power from a power supply in the central Iation means comprises a bridge rectifier,: first 80 
office, such central office terminal unit com- and seeond zener. diodes in a ·control network 
prising carrier transmitter and receiver 'Sec- connected to an outpUt from 'the i'ectifier and 

20 tioos ·having input leads for connection to a capacitor connected in parallel to the first 
the Cen.tral office and output leads for con- zener diode said second zener diode. being 
nection to the transmission pair, the trans- prevented from reaclllng its :zener voltage dur- 85 
mitter section comprising a · voice frequency ing · an· idle circuit condition but •reaching its 
amplifier comiected in. series· to a !Ow pass clamping voltage in re8~se to a ringing 

25 filter, a •modulator' connected to an Oscillator signal to the. een~l office tcnninal; thereby 
operating at a tint predetennined frequency, activating carnet transntitter componeutil. 
a carrier 8:111Plifier and a baiidpasS filter hav;;. 30. A central 'office tennirial 1illit accord;;, ~ 
ing a pair of output leads for conneCtion to ing to claim 26 or 27, wherein the power 
the transmission pair, the receiver section regulation and control means comprises a 

30 comprising a vo~ce _frequency amplifier con- bridge reCtifier, first and second zener diodes 
ilected • ·in · · series · to. a · voice ·frequency · low in a parallel arrangenient; the first zener diode 
pass filter, a detector, a<carrier amplifier, a being in series with a pair of resistors, and a 9S 
bandpass filter· set ~t· a second PI"edetennined ·lnilsistor switch being base connected between 
frequency and' haVing a pair of input': leads the resistors ' with its '' Collector' providing' a 

; 35 for connection to the transmission pair; and power output !Cad; and its emitter corinected 
automatic gain control mean8 for maintaining to a rectifier output terminal, the . first zener 
a' cons~t voiee frequency outpilt, and ~r diOde being operative to draw current through 100 
regulation and control means for regulating the pair of series-connected resistors to estab-
the voltage from the Ceiltral .office. po\ver liSh a turn-on bias for said tr&.nsiSt:or when 

40 supply tc>" a precteter.niined lever and supplying the carrier . circuit· is activated up<>Ii dosing 
it to the· receiver · and transmitter sections. of the ·receive relay contactS. · . 
· · 26: A" central office terminal uriit according 3 L A telephone Sy-stem substantially. as !OS 
to ·claim 25, wherein the pe>Wer regulati0n and hereinbefore descn"bed. with· reference to, ·and 
control means iricludes · means for supplyirig .as illustrated.· bi, the a~companying ~ draw-

. 45 .p0wer to the receiver section when_the addi- ings. ·.· ·. · · ·•·· · ·. · : · · 
tional telephone set is in the "on-hook" con- · · 32. A subscriber terminal unit' substantially 
dition, means for turning on the transmitter as hereinbefore described with reference to, .110 
section _in ~se ~to a• earner frCq~cy and as illuSt:rated in, ·the accompanying draw-
signal . from the sul,)scriber. station; and means· ings. ·· · · · 

so ·for turning ·on the transmitter ·section when 33. A central offiee terminal tinit substan• 
ringing voltage is applied to the carrier de- tially as heieinbefore: descnoed with reference 
rived· circuit and· the actditi0nal telephone · at to; and as : illustrated in, the accompanying US 
the s'ubschoer station is in the "on-hook" ~rawings~ · · · · · · · · 
conditioti. · · . · · · · 

S5 27. A central office terininal unit according FORRESTER; KETLEY .&·co~,. 
to :claim. 2_5; ·w~erein the power regulation and Charitered Patent Agents; -
-control' means includes· a relay net\lvork with . Jessel Chambers,. : · · 
·a · rec:Cive'. relay and ·a cui-rent · limiting resi.s- 88-90 Chaneery Lane, 
t°*~ t,he re¢ve rela:y_ being Opeiable to cloSe London; W.C.2. · 

~ "in response to a ·si~ froin said .su~"ber and 
station when .the additional telephone 1s "off- Rutland House, Edmund ·Street, 
hook';'·and to' shunt :out the limiting ·resiSt:or · Birniingbain 3. 
:9iC!Cbr· •causing ·the ¢e~tral of.liee terJD!nal .Agents for the ApplicanF& 
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