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To all whom it may concern: 

| UNITED STATES P TENT OFFICE. 
NEWTON C. SCHELLENGER, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE: AsSIGN 

MENTs, To STROMBERG-CARLSON TELEPHONE MANUFACTURENG 
RoCHESTER, NEw York, A CORPORATION OF NEw York. 

TELEPHONE-ExCHANGE SYSTEM. 

Be it known that I, NEw ToN C. SCHEL 
LENGER, a citizen of the United States, resid 
ing at Chicago, in the county of Cook and 
State of Illinois, have invented a certain new and useful Improvement in Telephone-Ex 
change Systems, of which the following is a 
full, clear, concise, and exact description, reference being had to the accompanying 
drawings, forming a part of this specifi 
cation. . . . . . . . . . 
Myinvention relates to telephone exchange 

systems, and has for its object the provision of inproved supervisory and clearing-out signaling apparatus. 
an improved supervisory signaling appara 

20 

tus, which may be employed in connection. 
with the cord circuits having but two strands. 
In accordance with: my invention, I em 

ploy two indicators, preferably in the form 

25 

subscribers' lines, respectively. 

of incandescent lamps, which, through the 
agency of electro-magnetic RPE, inter 
vening between the same and the subscrib 
efs' stations, are adapted to indicate the 
condition of use of the calling and called 

I employ two 0 0 . In practicing my invention, 
relays associated with each supervisory. or 
clearing-out signal. A relay associated with 
each supervisory signal is operated through 
the E. of the switch hook at the corre sponding station when the said switch hook 
supports the receiver at its station to effect 

When the 
switch hook is relieved of the weight of the 
the operation of said signal. 
receiver, the second relay is operated to re 
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store the signal. I preferably employ at 
each subscriber's station a grounded bell of 
low resistance, say 200 ohms, which, when included in circuit with the corresponding 
telephone switch hook, when the latter is de 
pressed by the supported receiver, serves to 
close circuit through a grounded common 
battery at the exchange, the first of the 
aforesaid relays being adapted for inclusion 
in this circuit. The armature of the relay 

60 
thereupon serves to close circuit through the 
corresponding supervisory signal to effect 
its operation. The second relay associated 
with each supervisory signal is connected 
in bridge of the cord circuit and preferably 
in the same bridge and in series connection 
with its companion relay, so that when the 

Specification of Letters Patent. 

vices. 

in practicing my invention. 

coMPANY, OF 

- w 

Patented May 9, 1911. Application filed February 14, 1901. serial No. 47,218. , 
telephone switch is elevated, circuit may be 55 
closed through the said relays and the com 
mon battery in circuit therewith, by which 
arrangement the first relay has its condition. of operation unchanged, while the second 
relay has its condition of use changed to '60 
restore the associated supervisory signal to . . . 
its normal condition. The second relay may 
be employed either to shunt the associated. Supervisory signal or to open the circuit ih 
which it is included; or the supervisory sig: 65. . 
nal may be otherwise restored through the 
agency of the second delay. By these means . . 
I am enabled to retain the two sets of two 

. . . . relays each in bridge of the cord circuit, One object of my invention is to provide whereby the requisite impedance. may be se to 
cured, while at the same time the operation 
of the E. signals. may be secured through the agency of these relays without 
imparing their function as impédance de-, 
I will explain my invention more fully 

by reference to the accompanying drawing, 
illustrating two embodiments thereof, in 
which- . . . . . . . . . . . 

Figure 1 is a diagrammatic view illus- 80 
trating telephone substations united for con 
versation through a cord circuit constructed 
in accordance with the invention; and Fig. . . 
2 a diagrammatic illustration of a modifica-. . . 
tion of the cord circuit illustrated in Fig.1. 85 

Like parts are indicated by similar char-, 
acters of reference in both views. 
The apparatus at the substations. 10 and 

90 constitutes the preferred apparatus used. . 
A battery. 90 

transmitter a, with its primary coil b and 
receiver c, is illustrated at each of these 
stations, a secondary coil being included in 
this instance in a local circuit with the tele 
phone receiver thereat, while the primary 
coil in circuit with the transmitter is placed 
in circuit with both limbs of the correspond 
ing telephone line upon the removal of the 
receiver from its spring switch hook. The 
transmitter primary winding of the induc 
tion coil at the station 10 is thus shown in 
series with the telephone line, the telephone. 
receiver at this station being removed from 
its hook. This station may, for example, 
illustrate the station of a calling subscriber. 
The transmitter circuit at station 90, which 
may illustrate' a called subscriber's station, 
is open, the receiver at said station being. . . . 
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upon its hook. There is also provided at 

O 

responsive to alternating current, which I 
prefer to include in a grounded branch that 
is closed when the telephone receiver at that 
station is upon its hook. Each call bell d is 

each substation a call bell d, preferably 

preferably of low resistance, say 200 ohms. 
Other substation apparatus may be equipped, 
however, without departing from the spirit 
of my invention. Metallic circuit telephone 
lines extend from the substationis to an ex 
change, the limbs e and f of which metallic 

, lines extend to spring jacks g g at the ex 
5 
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25 

change. A battery is connected in bridge 
between the sides of idle telephone lines. 
The limb f of each line terminates in a spring leverl normally resting against a 

991,654 

ably due to the windings of the relays. The 
advantages of such a method of distributing 
battery current to the transmitters at the 
subscribers' stations are well known to those 
skilled in the art. The relays :8, a each 
preferably has its armature provided with 
an alternate contact that constitutes one ter 
minal of a local circuit, the other terminal 
of the said local circuit preferablyeompris 
ing the armature. This local circuit in 
cludes a suitable form of supervisory signal, 
preferably in the form of an incandescent 
lamp v and also the common battery u. The . 
said common battery may be, for example, a 

contact constituting a terminal of a line in 
dicator, m, the other terminal of the line in 
dicator being connected with one terminal 
of the said battery, while the remaining 
terminal of the battery is connected with the 
back contact of the remaining spring lever 
of the spring jack. - . . . . 
A subscriber, in initiating a call, closes 

circuit of the battery k through the line in 
dicator, the springs and back contacts of 
the spring jack. The operator, in response 
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effected by its connection with the relays, 

the cord circuit where these condensers are 
located. In order to prevent voice currents 

: from being shunted through the connections 

to this signal, inserts the answering plug in 
within the jack of the calling subscriber and 
E, means of a well known listening key in 
cu 

twenty-four volt battery, while the indica 
tors v, v may be twelve volt lamps. To cut 
the current including the common battery 
and indicators down, I include resistance 
coils w, vo in the local-circuits that may be 
of, say, eighty-four ohms. Each of the re 

may be wound to, say, eighty lays 8, 8', t, t’ 
five oilms. The common battery u is ground 

int where it is connected be ed at the po 
|tween the relays t and t', so that when the 
receivers - - - 

through the relays 8, 8', or either of these 
telephone switch hooks are depressed by the 

laced thereon, circuit is closed 

relays, as the case may be, according to the 
position of the switch hooks, to close the 
said local circuit, or both of them, and effect 

9 

a corresponding-operation of the. Supervi 
des her telephone set o in circuit with the 

calling subscriber's telephone set. Ascer 
taining that this subscriber desires commu 
nication with subscriber No. 90, she inserts 
the connecting plug p, the mate to plug n, 
within the line jack of the called subscriber, 
and by means of a well known ringing key 
with the tip strand of the connecting plug, 
the limb e of a called subscriber's telephone 
line and his grounded bell d. The tip and 
sleeve strands of the cord circuit include 

sory signals. The 
trated in Fig. 1, have their armatures and 
alternate contacts included in shunt connec 

includes the grounded generator q in circuit. 

condensers r, r". Relays 8, s' are included in 
series with each other and in: shunt of the 
condenser r. The relays t, t' are correspond 
ingly included in series with each other and 
together in a shunt connection about the 
condenser . A common battery u has one 
terminal connected between the relays s, s' 
and the other terminal connected between 
the relays t, t'. By this arrangement the 
common battery u may feed current to each 
substation for the transmitter thereat, inde 
pendently of the other, this result bein 

owing to the fact that condensers r and r’ prevent, passage of straight current across 

including the common battery u, the shunt 
conductors, including the relays is, 8' and 
t, t, are provided with sufficient impedance 
or inductance. This inductance is...prefer 

in the calling subscriber's jack, a practically 

tions about the supervisory signals, resist 
ance coils a, a, wound pre erably to forty 
ohms, being included in these shunt connec 
tions. When the telephone switch hooks are 
elevated, these relayst, t are energized and 
the said shunt circuits are established about 
the supervisory signals. . . . . . . . . 
... The genera operation of the preferred 
form of my invention is substantially as fol 
lows: Upon insertion of the answering, plug 

he relays t t may, as illus 

permanently closed circuit is formed which includes the winding of one of the relays 
by means of which inclusion the said relay. 
serves to place the supervisory lamp asso 
ciated therewith in an operative condition; 
that is, it serves to place the signal lamp 
in a closed circuit with a source of current. 
The said closed circuit including the relay 
is established or maintained irrespective of 
the operative position of the switchhook at 
the calling subscriber's station. It will be 
seen that when the receiver is upon the 
switch hook and the said switch hook is de 
pressed, current will flow from the battery 
through the relays, the limb e of the cir 

cuit, the signal bell d. to ground, one ter 
minal of the battery being grounded. 
When the receiver is removed from the 
switch hook so that the switch hook is in its 
raised condition, it will be seen that current. 
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still flows through the relay s, circuit 
through the same being traced from one terminal of the battery it through the relay, 
8, limb e of the circuit, switch hook, sec ondary coil b, transmitter a, limb f of the 
subscriber's circuit, relay t, back to the 
other pole of the battery it. It is of course possible to provide other 
circuit connections than those specifically 

10 

in it myself to a closed circuit in which the 
subscriber's line and the 
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station apparatus takes place. 

shown herein for establishing a closed cir 
cuit through a relay, and I do not wish to 

switch hook form 
a part. - 

A closed circuit through the relay 8, after 
being once established, is, as has been 
stated, maintained irrespective of the op 
erative position of substation apparatus, 
and for this reason other means should be 
provided to render the supervisory signal 
inert and to effect a change in the operative 
condition of the supervisory signal when a 
change in the operative condition of sub 

This said 
means is preferably in the form of the sec 
ond relayt which is directly under the con 
trol of substation apparatus. The specific 
means employed, in this instance, preferably 
has a shunt circuit including the resistance 
a that is shunted about the supervisory sig 
nal when the same is to be rendered inert. The arrangement illustrated in Fig.2 may 
be adopted as an alternative. In this ar 

40 

the normal contacts of the relayst, t' and 
the engaging armatures are included. When 
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rangement the relays s, s' are preferably in 
the same circuit relation with the cord cir 
cuit as illustrated in Fig. 1, as are also the 
relays t, it'. In order to cut out the super 
visory signals , , they are illustrated in 
Fig. 2 as being included in normally open 
local circuit conductors in which conductors 

the relays it, illustrated in Fig. 2, are op 
erated, a circuit through the supervisory 
signals , ) is opened, so that these signals 
are restored to the normal condition, where 
by the same result is secured as in shunting 
the said signals. Circuit including the su 
pervisory relays 8 and t is at once estab 
lished upon the insertion of the answering. 
plug within the calling subscriber's jack, as 
the said calling subscriber has his telephone. 
removed from its hook. The corresponding. 
signal v. upon the left of the cord circuit is 
not actuated, as said signal is either shunted 
or has its circuit opened, according to the 

station. When the called subscriber re. 
sponds b removing his telephone from its 
switch look, the bridge connection includ 

8 

ing the relays s' and t and the battery u is . 
established, so that although the circuit 
through the corresponding signal e may 
be partially completed by the relays, it is 
either shunted because of the attraction of 
the armature of relay t, in the arrangement 
illustrated in Fig. 1, or is cut out of circuit, 
owing to the attraction of the corresponding 
relay illustrated in Fig. 2. When the called 
subscriber's signal is thus restored to its 
normal condition, the operator knows that 
he has responded and that the subscribers 
are in conversation. When both subscribers 
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restore their receivers the relays s and s' are 
alone included in grounded circuits with the 
battery at and the call bells d, d, the relays 
t, t being out of circuit, so that the super 
visory signals v, v are both actuated or 
caused to glow, positively indicating to the 
operator that both subscribers have finished 
conversation, and that disconnection be 
tween the same may be effected. Obviously, 
when either subscriber restores his receiver, 
whether the other does or not, the super 

85 

90 

visory signal corresponding to his line is 
caused to operate. The relays at each end 
of the cord circuit are preferably included 
in series with respect to each other in the 
same bridge strand across the cord circuit. 
I do not wish to be limited, however, to the particular arrangement of 
branch conductors connected with the side 
of the cord circuit or to the relative arrange 
ment of the relays at each end of the cord 
circuit, as other means may be employed for 
includin the relays in circuit EP for over 
coming the impedance due thereto. 

It will be observed that I have provided 
two pairs of relays in bridge of the cord 
strand of the cord circuit between the con 
nections of the relays. The source of cur 

95 

the bridge or 
OO 

105 

circuit, a condenser being included in each . 
0 

rent is also grounded, whereby in one con 
dition of use of the substation apparatus one relay will serve to place the correspond 
ing Supervisory signal in one condition of 
use and both relays of each pair included in multiple, coöperating, will place the said .. 
Supervisory signal in another condition of 

It is obvious that other, modifications of my invention may be devised, without de 
parting from the spirit thereof, and I do not, . . 
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arrangement of Fig. 1 or of Fig. 2. The therefore, wish to be limited to the precise called subscriber's supervisory signal v upon 
the right of the cord circuit, however, is at 2 

losure of the invention herein but 
once actuated, because initially the circuit Having thus described my invention, I including the bridge, connection including 
the relayss' and t is not established, the 
grounded battery at being alone included in 
a grounded circuit with the relay s' and the 

65 grounded bell d at the called subscriber's 
... 1. In a telephone g 
claim as new and desire to secure by Letters 
Patent- . 

system, the combination with telephone 

set forth; 
125 

' ines extending 
from substations to an exchange, each of 130 
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said substations being provided with a tele 
phone switch hook for supporting the re 
ceiver thereat, of a common battery at the 
exchange, supervisory signals located at the 
exchange, corresponding to calling and 
called subscriber's stations, supervisory re 
lays at the exchange, one for each of the 
supervisory signals, means whereby the 
switch hooks at the subscribers stations are. 
adapted to operate each of said relays in 
dependently of the other to actuate the cor 
responding indicator, a second supervisory 
relay associated with each Supervisory sig 

5 

20 

nal adapted through the agency of the 
switch hooks to restore the supervisory sig 
nals each independently of the other, and 
means whereby the latter relays are both ac 
tuated independently of each other by the 
said Switch hooks, substantially as described. 

2. In a telephone exchange system, the 
combination with telephone lines extending 

25 

30 
grounded common battery having one termi-. 
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from subscribers stations to an exchange, 
of a grounded signal bell at each subscribers 
station, a switch hook at each subscriber's 
station adapted to connect the grounded bell 
with the side of the telephone line to which 
the switch hook is connected, a grounded 
'common battery at the eXchange, Super 
visory relays having terminals connected to 
the same side of the telephone line, a con 
denser, between the said terminals, said 
nal included between the remaining termi 
nals of the said supervisory relays, whereby 
the said battery may be included in circuit 
with each supervisory relay independently 
of the other through the agency of the cor 
responding switch hooks at the subscribers 
stations, a supervisory signal associated with 
each relay and adapted to be operated there 
by, two additional supervisory relays having 
terminals of each connected together, the 
remaining terminal of the said common bat 
tery being connected to both the said termi 
nals while the remaining terminals of the 
additional supervisory relays are connected 
with the remaining limbs of the telephone 
lines, a condenser included between the lat 
ter terminals of the additional supervisory 
relays, and means whereby when the. said 
additional supervisory relays are both or 
either included in circuit with both limbs 
of the telephone line upon the release of the 
corresponding telephone switch hooks the 
supervisory signals are restored, substan 
tially as described. . 

3. The combination with telephone lines 
extending from subscribers' stations to an ex 

60 

65 

change, of a cord circuit at the exchange 
provided with two strands for forming con 
nections between two telephone lines, a con 
lenser in each of said strands, two super 

visory signals, one for each substation, four 
relays for the cord circuit, two in shunt of 
one condenser and two in shunt of the other, 

991,654 

a source of current, and a conductor having 
connection between the relays included in 
shunt of each condenser, whereby the relays 
corresponding to one end and the other end of the cord circuit may be operated through 
the agency of the corresponding switch 
hooks at the connected subscribers stations, 

70 

the armatures of the relays at each end of 
the cord circuit having contacts and cont. 
nections for governing the operation of the 
corresponding supervisory signal jointly, 
substantially as described. 

4. The combination with telephone lines 
extending from subscribers’ stations to an 
exchange, of a cord circuit at the exchange 
provided with two strands for forming con 
nections between two telephone lines, a pair 
of relays corresponding to each end of the 
cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, and a 
supervisory signal for each pair of relays 
and jointly controlled thereby through the 
agency of the substation apparatus, substan 
tially as described. 

5. The combination with telephone lines 
extending from subscribers' stations to an 
exchange, of a cord circuit at the exchange 
provided with two strands for forming con 
nections between two telephone lines, a pair 
of relays corresponding to each end of the 
cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, a super 
visory signal for each pair of relays and 
jointly controlled thereby through the agency 
of the substation apparatus, and a condenser 
included in each cord strand between the 
connections of the relays therewith, substan 
tially as described. - 

6. The combination with telephone lines 
extending from subscribers’ stations to an 
exchange, of a cord circuit at the exchange 
provided with two strands for forming con 
nections between two telephone lines, a con 
denser in each of said strands, two supervi 
sory signals, one for each substation, four re 
lays for the cord circuit, two in shunt of one 
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100 
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condenser and two in shunt of the other, a 
source of current, a conductor having con 
nection between the relays included in shunt 
of each condenser, whereby the relays cor 
responding to one end and the other end of 
the cord circuit may be operated through the 
agency of the corresponding switch hooks at 
the connected subscribers' stations, the ar. 
matures of the relays at each end of the cord. 
circuit having contacts and connections for 
governing the operation of the corresponu 
ing supervisory signals jointly, the said 
source of current being grounded, and a 
ground connection for each telephone line 
to include the said source of current in a 
grounded circuit, one relay of each pair that 
is controlled by a subscriber's station appa 

ls 

20 

30 
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of use and both relays coöperating place the 

35 

extending from subscribers stations to an 

extending from 'subscribers stations to an 
exchange, of a cord circuit at the exchange 

cord circuit and included in bridge thereof, 

ory signal for each pair of relays and jointly 

cuit, one relay of each pair that is controlled 
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ratus being included in the corresponding ductor connected with the cord circuit in grounded circuit containing the ground con-cluding the said magnet, a source of current 
nection and the ground at the source of cur- adapted for inclusion in circuit with the 
rent, whereby one relay of each of these lat- magnet winding through the agency of the 
ter pairs may place the supervisory signal switch hook, the armature of the said mag 
in one condition of use and both relays co-: net being provided with a contact and en 
operating place the supervisory signal in gaged thereby upon a change in the opera 
another condition of use, substantially as de-tive condition of the said magnet, a supple 
scribed. ' . . mental electromagnet, means for effecting 

7. The combination with telephone lines its inclusion in circuit with its source of 
current and with the switch hook at the sub 

-- s 

provided with two strands, for forming con- tromagnet, and a signal coöperatively asso 
nections between two telephone lines, a pair ciated with said magnets, its circuit includ 
of relays corresponding to each end of the ing the aforesaid armature and its contact, 

substantially as described. a source of current for inclusion in circuit w 10. The combination with telephone lines with each of said pairs of relays, a supervis extending from subscribers stations to an 
y exchange, of a cord circuit at the exchange controlled thereby through the agency of the provided with two strands for forming con substation apparatus, the said source of 

current being grounded, and a ground con 
nection for each telephone line to include 
the said source of current in a grounded cir 

of relays corresponding to each end of the 
cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, a super 
visory signal for each pair of relays and 
jointly controlled thereby, and switching 

by a subscriber's station apparatus being in 

apparatus for controlling the operation of 
cluded in the corresponding grounded cir 
cuit containing the ground connection and 
the ground at the source of current, whereby 
one relay of each of these latter pairs may 
place the supervisory signal in one condition 

the relays, substantially as described. 
11. The combination with telephone lines 

extending from subscribers’ stations to an 
exchange, of a cord circuit at the exchange supervisory signal in another condition of provided with two strands for forming con use, substantially as described. 

S. The combination with telephone lines of relays corresponding to each end of the 
cord circuit and included in bridge thereof, exchange, of a cord circuit at the exchange a source of current for inclusion in circuit 
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substation apparatus, a condenser included 

said source of current in a grounded circuit, 
one relay of each pair that is controlled by 

provided with two strands for forming con- with each of said pairs of relays, a Super 
nections between two telephone lines, a pair ylso signal for each pair of relays and 
of relays corresponding to each end of s jointly controlled thereby, switching appa cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, a supervi 
sory signal for each pair of relays and jointly 
controlled thereby through the agency of the 

relays, and a condenser included in each 
cord strand between the connections of the 

12. The combination with telephone lines 
extending from subscribers' stations fo an in each cord strand between the connections 

of the relays therewith, the said source of 
current being grounded, and a ground con 
nection for each telephone line to include the 

provided with two strands for forming con 
nections between two telephone lines, a pair 
of relays corresponding to each end of the 
cord circuit and included in bridgethereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, a super 
visory signal for each pair of relays and 
jointly, controlled thereby, the said source 

a subscriber's station apparatus being in 
cluded in the corresponding grounded cir 
cuit containing the ground connection and 
the ground at the source of current, whereby of current being grounded, and a ground 
one relay of each of these latter pairs may connection for each telephone line to include 
place the supervisory signal in one condi- the said source of current in a grounded cir 
tion of use and both relays coöperating cuit, one relay of each pair being includedi 
E. the supervisory signal in another con- the corresponding grounded circuit contain 
ition of use, substantially as described. ling the ground connection and the ground . 
9. The combination with a telephone sub- at the source of current, whereby, one relay 

nections between two telephone lines, a pair - 
.00 

ratus for controlling the operation of the 

relays therewith, substantially as described. 
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station independently of the aforesaid elec 

80 

85 
hections between two telephone lines, a pair 
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exchange, of a cord circuit at the exchange 

115 
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25 

station provided with a receiver, a trans- of each of these latter pairs may place the 
mitter and a switch hook, of a magnet adapt- supervisory signal in one condition of use 
ed for inclusion in the circuit, a branch con- and both relays coöperating place the super 130 
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relays, a condenser included in each cord 

(a 991,654 

substantially as described. 
13. The combination, with telephone lines 

extending from subscribers' stations to an 
exchange, of a cord circuit at the exchange 
provided with two strands for forming con 
hections between two telephone lines, a pair 
of relays corresponding to each end of the 
cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, a super 
visory signal for each pair of relays and 
jointly controlled thereby, switching mecha 
inism for controlling the operation of the 
strand between the connections of the relays 
therewith, the said source of current being 
grounded, and a ground connection for each 
telephone line to include the said source of 
current in a grounded circuit, one relay of 
each pair that is controlled by a subscriber's 
station apparatus being included in the cor 
responding grounded circuit containing the 
ground connection and the ground at the 
source of current, whereby one relay of each 
of these latter pairs may place the Super 
visory signal in one condition of use, and 
both relays coöperating place the super 
visory signal in another condition of use, 
substantially as described. 

14. In a telephone system, the combina 
tion with subscribers' lines extending from 
substations to an exchange, of a cord circuit 
at the exchange for interconnecting sub 
scribers’ lines, a pair of relays corresponding 
to each end of the cord circuit and included 
in branch of the cord circuit, a supervisory 
signal associated with each pair of relavs 
and jointly controlled thereby, means at the 
substation for effecting operation of the 
corresponding signal through the agency of 
one of the said relays of the pair associated 
with said signal, and means whereby the 
operative condition of the remaining relay 
of each pair is independent of the operative 
condition of substation apparatus, substan 
tially as described. , 

15. In a telephone system, the combina 
tion with subscribers’ lines extending from 
Substations to jacks at an exchange, of a 
cord circuit at the exchange for intercon 
necting subscribers' lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit plug inserted in the 
jack for establishing a closed circuit through 
said relay, which is independent of the op 
erative position of substation apparatus, a 
second relay also associated with said cord 
circuit, means whereby the latter relay is re 
sponsive to changes in operative position of 
substation, apparatus, said relays being seri. 
ally included in a bridge across the said cord 
circuit, a source of current for energizing 
said relays, means forming a circuit for the 

visory signal in another condition of use, through said relays to the telephone substa rtion and a supervisory signal jointly con 
trolled by said relays, substantially as de 
scribed.. 

16. In a telephone system, the combina 
tion with subscribers' lines extending fron 
substations to jacks at an exchange, of a 
cord circuit at the exchange for intercol 
necting subscribers' lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit E. inserted in the 
jack for establishing a closed circuit through 
said relay, which is independent of the oper 
ative position of substation apparatus, a Sec 
ond relay also associated with said cord cir 
cuit, means whereby the latter relay is re 
sponsive to changes in operative position of 
substation apparatus, a source of current for energizing said relays, said relays and said 
source of current being serially included in 
a bridge across said cord circuit, and a Super 
visory signal jointly controlled by said 
relays, substantially as described. 

17. In a telephone system, the combina 
tion with subscribers' lines extending from 
substations to jacks at an exchange, of a 
cord circuit at the exchange, supervisory 
signals located at the exchange correspond 
ing to calling and called subscribers' stations, 
relays at the exchange, one for each of the 
supervisory signals, means whereby changes 
in operative position of substation appa 
ratus are adapted to ope'a te each of Sail 
relays independently of the other, a sec 
ond supervisory relay, associated with each 
supervisory signal and included, with each 
of said aforesaid relays, in branch of the 
cord circuit, means including a jack and 
a cord circuit plug inserted in the jack for 
establishing a closed circuit through each of 
the latter relays, which circuit is independ 
ent of the operative position of substation 
apparatus, a source of current for said re 
lays, and means whereby the armatures of 
the aforesaid relays are adapted jointly to 
control the supervisory signals associated 
there with substantially as described. 

18. In a telephone system, the combina 
tion with subscribers lines extending from 
substations to jacks at an exchange, of a 
cord circuit at the exchange, supervisory 
signals located at the exchange correspond 
ing to calling and called subscribers stations. 
relays at the exchange, one for each of the 
supervisory signals, means whereby changes 
in operative position of substation appa 
ratus are adapted to operate each of said 
relays independently of the other, a secono 
supervisory relay associated with each super 
visory signal and included, with each of said 
aforesaid relays, in branch of the cord cir 
cuit, means including a jack and a cord cir. 
cuit plug inserted in the jack for establish 
ing a closed circuit through each of the 

flow of current from said source in series latter relays, which is independent of the 

80 

90 

O 
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operative position of substation apparatus, a the Said electromagnets and included in the 

10 
tion with subscribers' lines extending from 

15 

20 

25 

30 

adapted jointly to control the supervisory 
described. 

exchange, of a cord circuit at the exchange 
40 

45 

relays and jointly controlled thereby switch 

55 

60 

nections between subscribers' lines, a pair of as described. 
the cord circuit and included in bridge 

85. 

lays at the exchange, one for each of the 

associated with a subscriber's line, a source 

nections between subscribers' lines, a pair 
of relays corresponding to each end of the 
cord circuit and included in bridgethereof, 

source of current for said relays, means same bridge therewith, a supervisory signal 
whereby the armatures of the last aforesaid for each pair of electromagnets, armatures 
relays are adapted when attracted to com- and contacts for said electromagnets, means 
plete circuit through the corresponding su- whereby one of said armatures of each pair 
pervisory signals, and means whereby the ! when actuated is adapted to complete cir 
armatures of the first aforesaid relays when cuit through the supervisory signal asso 
attracted are adapted to render said signals ciated therewith, means whereby the remain inert, substantially as described. 

19. In a telephone system, the combina- render said signal inert, switching mecha 
nism at the substations for controlling the 
operation of one of each pair of electromag 
nets, means including a jack and a cord cir 
cuit plug inserted in the jack, whereby a 
closed circuit is established through the re 
maining electromagnet of each pair which is 
independent of the operative position of the 
substation apparatus, and a condenser in 

substations to jacks at an exchange, of a 
cord circuit at the exchange, supervisory sig 
nals located at the exchange corresponding 
to calling and called subscribers' stations, re 
supervisory signals, condensers interposed 
between opposite ends of said cord circuit 
whereby changes in operative position of 
substation apparatus are adapted to operate 
each of said relays independently of the 
other, a second supervisory relay associated 
with each supervisory signal, and included 
with each of said aforesaid relays in branch 
of the cord circuit, means including a jack 
and a cord circuit plug inserted in the jack 
for establishing a closed circuit through each 
of the latter relays, which circuit is inde 
pendent of the operative position of substa 
tion apparatus when said cord circuit is 

nections of the electromagnets therewith. substantially as described. 
22. The combination with a telephone line 

extending from a telephone substation to a 
jack at an exchange, said substation having 
a receiver, a transmitter and a switch hook, 
of a magnet adapted for inclusion in the 
circuit, a source of current adapted for in 
clusion in circuit with the magnei winding 
through the agency of the switch hook, a 
supplemental electromagnet in a circ;it coi 
veying all of the current supplied to the 

of current for said relays, and means where- substation transmitter, a cord cirou it includ by the armatures of the aforesaid relays are ing, a plug for connecting a telephone line 
with another, a circuit including the supple mental electromagnet substantially perma 
nently closed by the plug of the cold cir 
cuit and the jack engaging the said plug, 
and a signal jointly controlled by said elec. 
tromagnets, the said electromagnets being 
included in branch of the cord fircuit, sub stantially as described. 

signals associated therewith, substantially as 
20. The combination with telephone lines 

extending from substations to jacks at an 
provided with two strands for forming con 

extending from substations to acks at an 
a source of current for energizing the said exchange, each of the said substations being 
relays, a supervisory signal for each pair of provided with a receiver, a transmitter and 

a switch hook, of cord connecting apparatus terminating in answering and connecting 
plugs for uniting subscribers for conversa 
tion, two electro-magnets, one corresponding 
to each end of the cord circuit, tircuits for 
the said electro-magnets each substantially 
constantly closed by the corresponding cord 
circuit plug and jack engaging the same, an 

ing mechanism at the substations for con 
trolling the operation of one of each pair of 
relays, means including a jack and a cord 
circuit plug inserted in the jack, whereby a 
closed circuit is established through the re 
maining relay of each pair which is, inde 
pendent of the operative position of the sub 
station apparatus, and a condenser included 
in each cord strand between the connections 
of the relays therewith, substantially as de 
scribed. . . " . 

21. The combination with telephone lines 
extending from substations to jacks at an 
exchange, of a cord circuit at the exchange 
provided with two strands for forming con 

each of said aforesaid electro-magnets, in 
electromagnets, being included in circuits 
controlled by the switch hooks at the sub 
stations, and two. indicators each jointly 
controlled by said electro-magnets included 
in branch of the cord circuit, substantially 

electromagnets corresponding to each end of 24. The combination with telephone lines 
extending from substations to jacks at an 
exchange, each of the said substations being thereof, a source of current for energizing 

ing armature when actuated is adapted to 

additional electro-magnet included, with 

76. 

75 

80 

cluded in each cord strand between the con 
85 

90 

95 . 

OO 

23. The combination with telephone lines 

O 

115 

120 
branch of the cord circuit, said additional 
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30 
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as 

provided with a receiver, a transmitter and 
a switch hook, of coi't connecting apparatus 
terminating in answering and connecting 
plugs, for uniting subscribers for conversa 
tion, two electromagnets, one corresponding 
to each end of the cord circuit, circuits for 
the said electromagnets each substantially 
constantly closed by the corresponding cord 
circuit, plug and jack engaging the same, 
additional electromagnets included in cir 
cuits controlled by the switch hooks at the 

5 

20 

25 

30 

35 

40 

50 
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60 

substations, two indicatol's each jointly con 
trolled by a magnet thus included in closed 
circuit and a corresponding magnet con 
trolled by a switch hook, the said magnets 
being thus divided into pairs connected in 
branch of the cord circuit, each end of the 
cord circuit having a pair of magnets asso 
ciated therewith, and a condenser in each 
cord strand between the connections of the 
electromagnets with the cord strands, sub 
stantially as described. 

25. The combination with telephone lines 
extending from substations to jacks at an 
exchange, each of the said substations be 
ing provided with a receiver, a transmitter 
and a switch hook, of cord connecting appa 
ratus terminating in answering and con 
necting plugs, for uniting subscribers for 
conversation, two electromagnets, one cor 
responding to each end of the cord circuit, 
circuits for the said electromagnets each sub 
stantially constantly closed by the corre 
sponding cord circuit plug and iack engag 
ing the same, additional electromagnets in 
cluded in circuits controlled by the Switch 
iheeks at the substations, two indicators each 
jointly controlled by a magnet, thus ln 
cluded in closed circuit and a corresponding 
magnet controlled by a switch hook, the said 
magnets being thus divided into pairs, each 
end of the cord circuit having a pair of mag 
nets associated there with, said pair of mag 
nets comprising one magnet included in 
closed circuit and the other included in a 
circuit, controlled by the corresponding 
switch hook, a condenser in cach cord strand 
between the connections of the electromag 
nets with the cord strands, and bridge con 
nections including the said electromagnets, 
sulstantially as described. 

26. The combination with telephone lines 
extending from substations to jacks at an 
exchange, each of the said substations being 
provided with a receiver, a transmitter and 
a switch hook, of cord connecting apparatus 
terminating in answering and connecting 
lugs, for uniting subscribers for conversa :- 

tion, two electromagnets, one corresponding 
to each end of the cord circuit, circuits for 
the said electromagnets each substantially 
constantly closed by the corresponding cord 
circuit plug and jack engaging the same, ad 
ditional electromagnets included in circuits 

by 1604 

stations, two indicators each jointly con 
trolled by a magnet thus included in closed 
circuit and a corresponding magnet con 
trolled by a switch hook, the said magnets 
being thus divided into pairs, each end of 
the cord circuit having a pair of magnets as 
sociated there with, said pair of magnets 
comprising one magnet included in closed 
circuit and the other included in a circuit 
controlled by the corresponding switch hook, 
a condenser in each cold strand between the 
connections of the electromagnets with the 
cord strands, and two bridge connections 
across the cord circuit, each including a 
pair of electromagnets. 

27. In a telephone exchange system, the 
combination with telephone lines extending 
from substations to an exchange, each of 
said substations, being provided with a tele 
phone switch hook for supporting the re 
ceiver thereat, of a common battery at the 
exchange, supervisory signals located at the 
exchange corresponding to calling and called 
subscribers’ stations, supervisory relays at 
the exchange, one for each of the supervisory 
signals, bridge conductors including said 
Irelays, means whereby the switch hooks at 
the subscribers stations are adapted to op 
erate each of said relays independently of 
the other, a second supervisory relay ass)- 
ciated with each supervisory signal for re 
storing the supervisory signals, bridge ("on 
ductors for the second supervisory relays, 
and means whereby circuit through each of 
said latter relays may be closed independ 
entiy of the other and independently of the 
operative position of the corresponding 
switch hooks, substantially as described. 

2S. in a telephone exchange system, the 
combination with telephone lines extending 
froll substations to an exchange, each of said 
substations being provided with a telephone 
switch hook for supporting the receiver 
thereat, of a common battery at the ex 
change, supervisory signals located at the 
exchange corresponding to calling and called 
subscribers stations, supervisory relays at 
the exchange, one for each of the super 
visory signals, means whereby the switch 
hooks at the subscribers stations are adapted 
to operate each of Said relays independently 
of the other, a second supervisory relay as 
sociated with each supervisory signal for 
restoring the supervisory signals, bridge 
conductors for the second supervisory relays, 
and means whereby circuit through each of 
said latter relays may be closed independ 
ently of the other and independently of the 
operative position of the corresponding 
switch hooks, substantially as described. 

29. The combination with telephone lines 
extending from subscribers' stations to an 
exchange, of a cord circuit at the exchange 
provided with two strands for forming con 

65 controlled by the switch hooks at the sub-hections between two telephone lines, a pair 
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cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, switching 
apparatus for controlling the operation of . 
said relays, and a Supervisory signaling 

0 

lamp for each pair of relays, each super 
visory signaling lamp being included in a 
local circuit serially including a contact con 
trolled by each relay of a pair, substantially 
as described. 

30. In a telephone system, the combination 
with subscribers lines extending from sub 

15 
stations to jacks at an exchange, of a cord 
circuit comprising two talking strands at 
the exchange for interconnecting subscrib 
ers' lines, a relay associated with said cord. 
circuit, means including a jack and a cord 
circuit plug inserted in the jack for estab 

20 lishing a closed circuit, through said relay 
which is independent of the operative posi 
tion of substation apparatus, a second relay 

25 

also associated with said cord circuit, means 
whereby the latter relay is responsive to 
changes in the operative position of sub 
station apparatus, said relays being included 
in a bridge across the telephone line, a source 

30 

of current for energizing said relays, means 
closing a circuit for the flow of current in 
series through said relays and a supervisory 
signaling lamp in a local circuit serially in 
cluding contacts controlled by said relays, 
substantially as described. 

35 

40 

31. In a telephone system, the combina 
tion with subscribers' lines extending from 
Substations to jacks at an exchange, of a 
cord circuit at the exchange for intercon 
necting subscribers' lines, a relay associated 
with said cord circuit, means including a 
jack and a cord circuit plug inserted in the 
jack forestablishing a closed circuit through 
said relay which is independent of the 
operative position of substation apparatus, 

45 
a second relay also associated with said 
cord circuit, means whereby the latter relay 
is responsive to changes in the operative 
position of substation apparatus, a source of 
current for energizing said relays, said re 
lays and said source of current being serially 

50 included in a bridge across said cord circuit, 
an armature for each of said relays, and a 
Supervisory signaling lamp in a local circuit 
adapted to be closed when the armature of 
said first relay is in its attracted position 

55 
is in its unattracted 
as described. 

60 

and when the armature of said second relay position, Substantially 
32. In a telephone system, the combination 

of substations having grounded bells, a 
central station having line connections with 
said substations, a cord circuit with a con 

65 

denser in each strand thereof, supervisory 
signals associated with the cor 
means for supplying current bridged across. circuit, 
the cord circuit and connected with the cord 

described. 

9 

of relays corresponding to each end of the circuit strands at points each side of said 
condensers, impedance relays interposed be 
tween said supply and said strands, and a 
connection for grounding said source of cur 
rent supply, whereby both the bells at the 
substations and the supervisory signals at 
the central station are brought into action 
by the closing of grounded circuits between 
the substations and the central station, sub 
stantially as described. 

33. The combination with a telephone line, 
of a source of electricity and a pair of relays 
energized thereby adapted to be bridged 
between the limbs of the talking circuit 
thereof, a switch at the substation and a 
switch at the central station for controlling 
the circuit through said relays, and a signal 
adapted to be controlled by the conjoint 
action of said relays, substantially as 

34. The combination with a pair of tele 
phone lines, of an inductive device through 

70 

75 

80 

85 

which the same are adapted to be united for . 
conversation, a charging source of electricity 
and a pair of relays adapted to be bridged 
between the two limbs of each of said lines, 

90 

One. pair of relays being individual to one 
of Said lines and the other pair being indi 
vidual to the other line, switches at the sub 
stations, and at the central station for con 
trolling the circuit through said relays, and 
a signal controlled by the conjoint action 
of each pair of relays, substantially as 
described. 

85. The combination with a metallic tele phone line, of an operator's plug and a cord 
circuit, a source of current and a pair of 
relays bridged across said circuit, a third 
conductor connected with one pole of said 
Source, one of said relays being adapted to 
be operated over the metallic line when the 
Subscriber's telephone is in use, and the 

95 

105 

9ther to be operated by current supplied 
from said source over a part of the line and 
Said third conductor when the subscriber's 
telephone is not in use and the operator's 
plug is connected with the line, substantially 
as described. 

86. In a telephone system, the combination 
With a telephone line of a source of current 
and a relay bridged between the two limbs 
of the talking circuit thereof, a second relay 
at the central office deriving energizing cur 
rent from said bridged source of current 
oyer a path including a portion of one side 
of the talking circuit individual to said line, 
a Switch at the substation for controlling the 
circuit through the first relay, a switch at 
the central station for controlling the cir 
cuit through both relays, and a signal con 
trolled by the conjoint action of said relays, 
substantially as described. 

110 

115 

120 

25 

87. The combination with a metallic tele 
phone line free from permanent grounds 
outside the central office, of a substation hav 130 
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of a charging source of electricity 

O 

ing, a telephone transmitter connected with 
said line, a third conductor, a pair of relays 
at the central of lice, a source of current sup 
plying current through said pair of relays 
to the substation transmitter, one of said 
relays being energized over the telephone 
line and the other being adapted for ener 
gization over a portion of the talking cil 
cuit and the third conductor, substantially 
as described. : 

38. The combination with a metallie tele 
phone line, of a pair of Irelays and the charg 
ing current source bridged across the line at 
the central station, a third conductor to 
which one pole of the current source is con 
nected, both of said relays being adapted to 
be operated over the metallic telephone line 
and one of said relays being adapted to be 
operated over a portion of said line aid the 
third conductor, substantially as described. 

39. The combination with a telephone line, 
in a 

bridge between the limbs thereof, a pair of 
electronagnetically intependent electromag 
net windings included in said bridge, one 
on each side of said source of electricity and 
both energized thereby, and a signalinig de 
vice rendered inert by the passage of current 
through both of said windings and adapted 
to be actuated by the passage of current 
through one of said windings, substantially 
as described. . . 

40. The combination with a telephone line, 
of a charging source of electricity bridged 
between the limbs thereof, a pair of electro magnetic windings included in said bridge, 
one on each side of said source of electricity, 
and through which the whole of the energiz 
ing current is supplied to the telephone line 
during conversation, and a signaling device 
rendered inert by the passage of current 
through both of said windings, and adapted 
to be actuated by the 

41. The combination with a telephone line, 
of a charging source of electricity in a 
bridge between the limbs thereof, a pair of electromagnetic windings included in Said 
bridge, one on each side of said source of 
electricity and both included in the path of 
current supplied to the telephone line, the 
said electromagnetic windings furnishing 
impedance to said bridge across the limbs 

55 

60 

85 

of the telephone line, and a signaling device 
rendered inert by the passage of current 
through both of said windings and adapted 
to be actuated by the passage of current 
through one of said windings, substentially 
as described. 

42. The combination with a telephone line, 
of a charging source of electricity bridged 
between the limbs thereof, a pair of electro 
magnetically independent 

assage of current 
- through one of said windings, substantially 
as described. 

electromagnet 
windings included in said bridge, one on . 
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each side of said source of electricity, and 
through which the whole of the energizing 
current is supplied to the telephone line dur 
ing conversation, and a signaling device ren 
dered inert by the passage of current through 
both of said windings and adapted to be ac 
tuated by the passage of current through 
one of said windings, substantially as de 
scribed. 

43. The combination with a telephone line, 
of a charging source of electricity bridged 
between the limbs thereof, a pair of electro 
magnet windings included in said bridge, 
one on each side of said source of electricity, 
the said electromagnetic windings furnish 
ing impedance to said bridge and furnishing 
the sole path for the supply of energizing 
current to the telephone line for purposes of 
voice transmission, and a signaling device 
rendered inert by the passage of current 
through both of said windings and adapted 
to be actuated by the passage of current 
through one of said windings, substantially 
as described. 

sk?. In a telephone system, the combina 
tion with subscribers’ lines having connec 
tion terminals and line signaling devices at 
the central office, of a cord circuit to stal 
lish connections between the lines for con 
Versation, Said cord circuit having a strand 

- in each side of the talking circuit, means 
for inductively connecting, but conductively 
separating, the two ends of the cord circuit, 
lileans at the central office for supplying 
current to the lines for conversation, elec tromagnetically independent supervisory re 
lay windings connected in series with said 
means for supplying current and between 
said cord strands and upon each side of 
said inductive means, a normally inopera 
tive supervisory signal for each end of the 
cord circuit controlled respectively by the 
said windings on the same side of the in 
ductive means, the excitation of pne of the 
said windings on each side of the inductive 
means causing the operation of the corre 
sponding signal, and the simultaneous ex 
citation of the associated winding causing 
the said signal to become inoperative, sub 
stantially as described. . 

45. In a telephone system, the combina 
tion with subscribers' lines having connec 
tion terminals and line signaling devices. 
at the central office, of a cord circuit to 
establish connections between the lines for 
conversation, said cord circuit having a 
strand in each side of the talking circuit, 
means for inductively connecting and con 
ductively separating the two ends of the 
cord circuit, means at the central office for 
supplying current to the lines for conversa. 
tion, supervisory relay windings connected 
in series with said means for supplying cur 
rent and between said cord strands and upon 
each side of the said inductive means, and 
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ponstituting the sole path for the supply of 
current to the telephone lines for conversa 
tion, a normally inoperative supervisory 
signal for each end of the cord circuit con 
trolled respectively by the said windings on 
the same side of the inductive means... the 
excitation of one of said windings on each 
side of the inductive means causing the op 
eration of the corresponding signal, and the 
simultaneous, excitation of the associated 
winding causing said signal to become inop 
erative, substantially as described. 

46. In a telephone system, the combina 

20 

visory relay windings connected in series 

tion with subscribers' lines having connec 
tion terminals and line signaling devices at 
the central office, of a cord circuit to estab 
lish connections between the lines for con 
yer'sation said cord circuit having a strand 
in each side of the talking circuit, means for 
inductively connecting and conductively sep 
arating the two ends of the cord circuit, 
means at the central office for supplying cur. 
lent to the lines for conversation, super 
With said means for supplying current and 
between said cord strands and upon each 
side of the said inducti e means, and sup 
plying inductive resistance between said 

30 
cord strands, a normally inoperative super 
visory signal for each end of the cord circuit 
controlled respectively by the said wind 
ings on the salie side of the inductive means, 
the excitation of one of said windings on 
each side of the inductive means causing the 
operation of the corresponding signal, and 
the sini ultaneous excitation of the associated 
Willding causing said signal to become in 
operative. 

40 
£7. In a telephone system, the combina 

tion with subscribers lines having connec 
stion terminals and line signaling devices at 
the central office, of a cord circuit to estab 
lish connections between the lines for con 
versation, sail cord circuit having a strand 

45. 

5 5 

60 

65 

in each side of the talking circuit. means for inductively connecting and conductively 
separating the two ends of the cord circuit, 

: illeans at the central office for supplying 
current to the lines for conversation. elec 
tromagnetically independent supervisory re 
lay windings connected in series with said 
means for supplying current. and between 
said cord strands and upon each side of the 
said inductive means, and constituting the 
sole path for the supply of talking curret 
from said supply lineans to the associated 
subscriber's line, a normally inoperative su 
pervisory signal for each end of the cord 
circuit controlled respectively loy the said 
windings on the same side of the inductive 
means, the excitation of one of the said 
windings on each side of the inductive 
means causing the operation of the coire 
sponding signal and the simultaneous ex 

991,654 
the said signal to become inoperative, sub 
stantially as described. . . . 

48. In a telephone system, the combia 
tion with a telephone line, of a pair of elec 
tromagnetically independent relay windings 
and a source of current supplying current 
through said relay windings in a bridge be-, 
tween the two limbs of the talking circuit 
thereof, a switch at the substation and a 
Switch at the central station for controlling 

70 

75 

and a signal controlled by the conjoint en 
ergization of said relay windings, substan 
tially as described. 

49. In a telephone system, the combina 
tioi with a telephone line, of a source of 
current and a pair of relay windings 
bridged between the two limbs of the talk 
ing circuit thereof, and through which all 

circuits through said relay windings. 

of the current is supplied to the telephone 
line during conversation, a switch at the 
substation and a switch at the central sta 
tion for controlling the circuits through 
said relay windings, and a signal controlled 
by the conjoint energization of said relay 
windings, substantially as described. 

50. In a telephone system, the combina 
tion with a telephone line, of a pair of relay 
windings constituting an inductive resist 
ance and a source of current delivering cur 
rent through said relay windings in a bridge. 
between the two limbs of the talking circuit 
thereof, a switch at the substation and a 
switch at the central station for controlling 
and a signal controlled by the conjoint en 
ergization of said relay windings, substan 
tially as described. w 

51. In a telephone system the combina 
tion with a telephone line, of a source of 
current and an electromagnetic winding 
bridged between the two limbs of the talk 
ing circuit thereof, a second electromagnetic 
winding connected in a circuit including a 
portion of one side of the talking circuit, 
and means for energizing it, the current for 
conversational purposes being supplied to 
said line wholly through said electromag 
netic windings, a switch at the substation. 
and a switch at the central station for con 
trolling the circuits through said electro 
tagnetic" windings, and a supervisory sig 
lial controlled by the joint action of said 
electromagnetic windings, substantially as 
described. 

52. The combination with a metallic tele 
phone line free from permanent grounds 

circuits through said relay windings, 

! outside the central office, of a cord circuit, 

80 

90 

O 

charging current source, a third conductor, 
a pair of relay windlings associated with the 
cord circuit, one of said windings being en 
ergized over the telephole line and the 
otler over a portion of the talking circuit, 
ill the third conductor, the said relay 

25 

citation of the associated winding, causing windings constituting the sole path for the 130 
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action of said windings, substantially as de 

0. 
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supply of current to the telephone line dur 
ing its connection for conversation, and a 
signal controlled by the conjoint action of 
said relay windings, substantially as de 
scribed. . . . . . . . . . . 53. The combination with a telephone 
line, of a charging source of electricity and a pair of electronagnetically independent 
relay windings connected in a bridge be 
tween the limbs of the talkirig circuit there 
of and conveying current from said charg 
ing source to said telephone line, a switch at 
the central station for controlling the cir 

20 

cuit through said relay windings, and a sig 
nal adapted to be controlled by the conjoint 
scribed. . . . . . . . . 

34. In a telephone system, the combina 
tion with a cord circuit having two talking 
strands, of a source of electricity and a pair 
of relay windings adapted to be bridged be 
tween the two talking strands of the cord 
circuit, a telephone line connected with said 
cord circuit and free from any source of 

25 current supply other than that through the 
said relay windings ... and cord circuit 
strands, a switch at the central station for 
controlling the circuit through said relay 
windings, and a signal adapted to be con 

35 

40 

45 

50 

which current is fed from said source 
55 

trolled by the conjoint action of said wind 
ings, substantially as described. . . . 

55. The combination with a telephone 
line, of a charging source of electricity. and 
a pair...of relay windings connected in 1 
bridge between the limbs of the talking cir 
cuit thereof, the said relay windings fur 
nishing inductive resistance to the bridge 
circuit and supplying talking current to E. 
telephone line, a switch at the central sta 
tion for controlling the circuit through said 
relay windings, and a signal adapted to be 
controlled by the conjoint action of said 
windings, substantially as described. . . . 

56. In a telephone exchange system, a 
plurality of bi-metallic telephone lines ex 
tending from substations to a central office, 
a pair of link conductors at the central office 
for connecting the two limbs of one line 
with the 'two limbs of another line for con 
versation, a source of current at the central 
office, a pair of electromagnetically inde pendent electromagnet windings through 
through said link conductors to supply cur 
rent for conversational purposes to a tele 
phone line, and signaling mechanism actu 

lated by said electromagnet windings. 
57. In a telephone exchange system, a 

telephone line extending from a substation 
60 

tromagnet windings through w 

independent electromagnet windings consti 

armatures. . 

is fed from said source through said link 
conductors to said telephone line, the sail electromagnet windings being relatively 
disposed to introduce impedance into the 
circuit through which current is fed to the 
teleplone line, and a clearing out device ac 
tuated by the magnetic effects of said elec 
tromagnet windings. . . . . . 
I, 58. In a telephone exchange system, a 
telephone line extending from a substation 
to a central office, a source of current at the 
central office, a pair of electromagnetically 

tuting the sole path for the supply of talk 
ing current to said telephone line, and sig 
naling mechanism adapted to assume either 
of two conditions as determined solely by 
the magnetic effects of said electromagnet 
windings. . . . . . . - 

59. f a telephone exchange system, a 
telephone line extending from a substation 
to the central office, a source of current at 
the central office, a pair of electromagnet 
windings constituting the sole path for the 
supply of talking current to said telephone 
line, an armature for each of said electro 
magnet windings, each armature being actu 
ated solely by the magnetic effect of the as 
sociated electromagnet winding. 

60. In a telephone exchange system, a tele 
phone line extending from a substation to a 
central office, a source of current at the cen 
tral office, a pair of electromagnet windings 
constituting the sole path for the supply of 
talking current to said telephone line, a 
separate arnature for each of said electro 
magnet windings, each armature being con 
trolled solely by the magnetic effect of the associated electromagnet winding and sig: 
naling mechanism jointly controlled by said 

61. In a telephone exchan system, a 
telephone line extending from a substation 
to the central office, a source of current at 
the central office, a pair of electromagnet 
windings constituting. the sole path for the 
supply of talking current to said telephone 
line, an armature responsive to the magnetic 
effect of each electromagnet winding, but un 
responsive to the magnetic effect of the other 
electromagnet winding. . . 

62. In a telephone system, in combination, 
a calling telephone line and a called tele 
phone line each extending from a substation 
to a central office, a spring-jack for each line, 
a cord circuit having an answering plug and . 
a calling plug connecting said lines, a pair 
of relays and a source of current in a bridge. 
across the talking circuit of the called line, 

to a central office, a pair of link conductors one of said relays being actuated solely by 
at the central office for connecting said line current flowing over a circuit closed by the 
with another for conversation, a source of insertion of the calling plug into the jack 
current at the central E.E. of elec- of the called line, and the other actuated hich current upon the response of the called subscriber, 



said conductors, one bridge on either side of. 

10 
each pair, and signaling mechanism con 

a pair of voice-current conductors, a con 
... 5 

switch in the circuit of one electromagnet 
20 

25 
magnet windings and a source of current in 

30 

35 

40 
- and a source of current in a bridge between 

said conductors, one pair on each side of said 
condensers, contacts of an answering plug in 

45 

of said pair, contacts of a calling plug in the 

50 
of the second pair. and switching mechanism 
controlled by each electromagnet winding. 

55 

... 60 

and a signal controlled 

magnet winding a substation switch in the 
: circuit of the other electromagnet winding, 

one pair, a calling substation switch in the 

991,654 
by the joint action 

of said relays. . . . 
63. In a telephone system, in combination, 

a pair of voice-current conductors, a con 
denser in each conductor, two pairs of relays 
and a source of current in bridge between 

said condensers, a central office switch in the 
circuit of one relay of each pair, a substation 
switch in the circuit of the other relay of 
trolled by the magnetic effects of said relays. 

64. In a telephone system, in combination, 

denser in each conductor, two pairs of elec 
tromagnets and a source of current in bridge 
between said conductors, a central office 
of each pair, a substation switch in the cir 
cuit of the other electromagnet of each pair, 
and switching mechanism controlled by said 
electromagnets, 

65. In a telephone system. in combination, 
a pair of voice-current conductors, a con 
denser in each conductor, a pair of electro 
a bridge between said conductors, a central 
office switch, in the circuit of . one electro 

and switching apparatus controlled by said 
electromagnet windings. . . . . . . 

66. In a telephone exchange system, the 
combination of a calling telephone line and 
a called telephone line. each extending from 
a substation to a central office, a cord circuit 
comprising a pair of voice-current condue 
tors for connecting said lines for conversa 
tion, a condenser in each voice-current con 
ductor, two pairs of electromagnet windings 

the circuit of one electromagnet winding of 
circuit of the other electromagnet winding 
circuit of one electroniagnet winding of the 
other pair, a called substation switch in the circuit of the other electromagnet winding 

67. In a telephone exchange system, the 
combination of a calling telephone line and 
a called telephone line. each extending from 
a substation to a central office, each free 
from permanent grounds outside the central 
office, a cord circuit comprising a pair of 
voice-current conductors for connecting said 
lines for conversation, a condenser in each 
voice-current conductor, a charging current 
source, a third conductor, two pairs of re 
lays at the central office, one relay of one pair being energized over the calling tele 

line and the other relay of said second 

phone line, and the other relay of said pair 
lbeing energized over a portion of the talking 
circuit of the calling line and said third 
conductor, and one relay of the other pair 
being. energized over the called telephone 

pair 
being energized over a portion of the talking 
circuit of the cailed line and said third 
conductor. . . . . . . . . 

called subscribers station, a pair of voice 

voice-current conductors, a pair of relays 
across the conductors leading from the 
called station, an operator's switch and a 
subscriber's switch for controlling said re 
relays. . . . . . 

69. The combination with a pair of tele 
phone lines, of an inductive device through 
which the same are adapted to be united for 
conyersation...a charging s.jurce of electricity 

between the two limbs of each of said lines, 
one pair of relays being individual to one of 

ling the circuit through said relays, and a 9 

each pair of relays, substantially as de 
scribed. . 

70. The combination with 
extending from subscribers' stations to an 
exchange of a cord circuit at the exchange 
provided with two strands for forming con 
nections between two telephone lines, a pair 

cord circuit and included in bridge thereof, 
a source of current for inclusion in circuit 
with each of said pairs of relays, a super 

ratus for controlling the operation of the re 
lays, and a condenser included in each cord 
strand between the connections of the relays 
therewith. w . . . . . 

extending from substations to jacks at an 
exchange of a cord circuit at the exchange 
provided with two strands for forming cont 
inections between subscribers lines, a pair of 
circuit and included in bridge thereof, a 

and jointly controlled thereby, switching 
mechanism at the substations for controlling 
the operation of one of each pair of relays, 
means including a jack and a cord circuit 
pluginserted in the jack, whereby a closed 

68. In a telephone system. a calling and a 

current conductors connecting said stations, 
inductive means included in each of said 

and a charging current source in a bridge 

and a pair of relays adapted to be bridged 

71. The combination with telephone lines 

relays corresponding to each end of the cord. 

source of current for energizing said, relays, 
a supervisory signal for each pair of relays 

La 
65. 

70 

75 

80 

lays, and a signal jointly controlled by said 
85 

90 
said lines and the other pair being individ 
ual to the other line, switches at the substa 
tions and at the central station for control- . . 

95. 
signal controlled by the conjoint action of 

telephone lines 
100 

of relays corresponding to each end of the 
05 

yisory signal for each pair of relays and . . 
jointly controlled thereby, switching appa 

10 

15 

120 

125 

circuit is established through the remaining 
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, 55 

; : . 
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relay of each pair which is independent of lated with the line at the central office, a pair 

tion with a telephone. 
duotors including a signaling device nor 
mally connected with the limbs of said line 
at the central office, cord circuit strands for 
extending the limbs of said line, means for. 

O 

relays therewith...'. 

the operative position of the substation ap 
paratus, and a condenser included in each 
cord stand between the connections of the 

72. In a telephones 

severing the said branch conductors when 
the eord strands are connected with the line, 
a pair of relays and a source of current in a 
bridge between the cord circuit strands, and 
a signal controlled by the conjoint action of 

15 

said relays. . 

20 

25 

78. In a telephone system, the combina 
'tion with a telephone line, of a source of cur 
rent normally connected in a bridge of the 
limbs of said line at the central office, a cord 
circuit having two voice-current conductors 
adapted to be connected with the conductors 
of the line, cut-off contacts for the line: 
adapted to sever the circuit of said normal 
bridge when the cord is connected with the 
line, a pair of relays for the cord circuit, a 
third conductor, one of said relays being ac 
tuated over the telephone line and the other 

30 

35 

40. 

over a portion of the talking circuit and said 
third conductor, and a g controlled by 
the conjoint action of said relays. 

74. In a telephone system, the combina 
tion with a telephone line, of a line signaling 
device and a battery in circuit with the limbs. 
of the line, a cord circuit for connection with 
the line, means operative upon the connec 
tion of the cord with the line for opening the 
circuit of said battery and signaling device, 
a pair of relays bridged across the cord cir 
cuit and adapted to furnish the path for cur 
rent to the limbs of the line for transmitter. energization, and a signal controlled by the . conjoint action of said relays. 

45 75. In a telephone system, the combina 
tion with a telephone line, of a source of cur rent and a signal controlling device rior 
mally connected between the limbs of the telephone line a cord circuit and plug for 
connection with the line means, operative 
upon the connection of the plug with the 
line for opening the circuit of said signal. controlling device and entirely severing the 
normal connection of said source from the limbs of the line, a pair or relays in a bridge. 
of the cord circuit one of sai 
actuated over the line and being under it 

- control of the subscriber, and the other over a portion of the talking circuit and being 
under the control of Eg central EE 60 
ESF controlled by the conjoint 

action of said relays... . . . . . . 
76. In a telephone exchan 

65. 

E. the combina- il line of branch con- whic 
said link conductors to supply current for 

with one po 

said relays, . . . . . . m 

.9. The combination with a metallic, tele 
phons line free from permanent grounds 
outside the cental office of a charging cur 

. . . . . . . v . . . . is exchange system, a bi 
metallic-telephone line exten ing froia sub 
station to a sentral office; a line signal associ...outside the central office of a charging cur 

of link conductors at the central office for con 
necting the two limbs of said line with another 
for-conversation, a source of current at the 
central office, a pair of electromagnetically 
Eden electromagnet windings through 

currentisfed from said source through 

conversational purposes to said telephone 
line, signaling mechanism actuated by. said 
electromagnet windings and means for re 
tiring the line signal upon the connection of 
the link conductors with the limbs of the 
telephone line. . . . . . . 

ii. The combination with a metallic tele 
phone liné, of a line signal for said line, an 
operator's plug and a cord circuit for con, 
nection with said line, a source of current 
and a pair of relays in a bridge across said 
cord, circuit, a third conductor connected 

fe of said source, one of said re 
lays being adapted to be operated over the 
metallic line when the subscriber's telephone 
is in use, and the other to be operated by 
current supplied from said source over a 
part of the line and said third conductor 
when the subscriber's telephone is not in use 
and the operator's plug is connected with 
the line, and means whereby the connection 
of the operator's plug with the line retires 
said line signal substantially as described. 

78. The combination with a telephone line, 
of a cord circuit for connection there with, a source of electricity and a pair of relays 
permanently bridged between the limbs of 
the talking circuit of said cord circuit, a 
switch at the substation and a switch at the 

: central station for controlling the circuit 
through said relays, and a signal adapted 
to be.controlled by the conjoint action of 

rent source a third conductor a pair of relays at the central office each permanently 
- connected with said source, one of said re lays being energized over the telephone-line 
and the other over a portion of the talking 
circuit and the third conductor. . . . 

80. The combination with a metallic tele 
phone line, of an operator's plug and a cord 
circuit, a source of current and a pair of relays permanently bridged across said cord 

s E. a third conductor connected with one relays pole of said source, one of said relays being 
adapted to be operated over the metallic line 
when the subscriber's telephone is in use 
and the other to be operated over a part o 
the line and said third conductor when the 
subscriber's line is not in use and the op 
erator's plug is connected with the line. 

81. The combination with a metallic tele phone line free from permanent grounds 
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rent source, a third conductor, a pair of re 
lays at the entral office, one of said relays being energized by current supplied solely 
from said charging current source over the 
telephone line, and the other being energized 
by current supplied solely from the same 
charging current source over a portion of 
the talking circuit and the third conductor. 

82. In a telephone system, the combina 
tion with a telephone line, of a source of 
electricity at the central office, an operator's 

15 

plug, and a pair of relays permanently cont 
nected with said source of electricity and 
associated with said plug, one of said relays 
being energized from the said source of elec 
tricity as long as the said operator's plug is 
connected with said line and over a 

' ' ' a R. having a part coincident with the talking 
20 

25 

circuit, and the other relay being energized. 
as long as the said operator's plug is con 
nected with the said line and when the sub 
scriber's telephone is in use, and a signal as 
sociated with said pair of relays, the circuit 
of said signal being established by the oper 
ation of the first of said relays, and said 

X. 

signal being rendered inoperative by the 
operation of the second of said relays. 

83. In a telephone system, an operator's 

Its 

cord circuit, a pair of relays permanently 
connected together and each operated over 
circuits including portions of the talking 
circuit, and a supervisory signal having its 
circuit controlled by the contacts of both 
said relays, one of said relays being adapted 
to normally close the circuit and to be ener 
gized over the telephone line when the line 
is in use, whereby the signal is at that time 
rendered inert and the other relay being 
adapted to normally open the circuit, where 
by when the cord circuit is not connected 
with the line the signal is inert, and when 
connected with a line not in use the signal 
is displayed. - 
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