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To all uphom it may concern. 
Be it known that I, HENRY P. CLAUSEN, a 

citizen of the United States of America, re siding at Chicago, Cook county, Illinois, 
have invented a certain new and useful in 
provement in Telephone Systems, of which 
the following is a specification. 
My invention relates to telephone systems 

in general, and more particularly to systems. 
of the complete metallic circuit and central energy type. In telephone systems of this 
character, it is usually the practice to employ 
complete metallic circuits between the Sub 
stations and the central eXchange. So as to 
avoid the use of grounded circuits. The cen 
tral operator at the exchange is usually pro 
vided with a cord circuit, which serves as a 
means for establishing connection between 
the lines of any two subscribers. This cord 
circuit is provided with plugs adapted for 
insertion in jacks connected with the lines. 
Signaling devices are also provided, where 
by the subscribers may call up the central 
operator, and also whereby the subscribers 
may signal for a disconnection when they 
have finished their conversation. These sig 
nals are, therefore, of two classes, to-wit, 
line or calling signals, and Supervisory or 
clearing-out signals. The line or calling sig 
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nals are usually connected with the lines, 
and are arranged to be brought into action 
by the removal of the receiver from the hook 
at the substations. The supervisory signals 
are associated with the cord-circuit, and 
are also arranged to be brought into action 
by the manipulation of the hook-switches 
at the substations. In a system of this kind, 
the current, both for talking and signaling 
purposes, is supplied from a common battery 
located at the central exchange. The said 
line and Supervisory signals usually consist 
of small incandescent lamps arranged in po 
sition to be easily observed by the central 
operator. The local circuits for these lamps 
are preferably controlled by relays. Both 
the relays and the lamps are supplied with 
current from the common battery. It is also 
the practice to provide suitable circuit ar 
rangements whereby a line or calling signal 
may be automatically extinguished or re 
stored by the insertion of one of the cord 
plugs in the jack allotted to the line of the 
calling subscriber. 

(Generally stated, it is the object of my in 
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vention to provide a comparatively simple 
and a highly efficient telephone system of the 
foregoing character. 
A special object is to provide an improved 

circuit arrangement for operating the line 
and Supervisory signals. 
Another object is to provide an improved 

circuit arrangement for supplying the cur 
rent to the lines. 

It is also an object to provide certain de 
tails and features tending to increase the 
general efficiency, and to render a system of 
this character less expensive to install and 
maintain, and to simplify the general con 
struction, while retaining substantially all 
of the advantages and approved methods of 
operation which characterize more compli 
cated systems. 
The nature and operation of my invention, 

together with other advantages, will, how 
ever, hereinafter more fully appear. 
To the foregoing and other useful ends, 

my invention consists in matters hereinafter 
set forth and claimed. 

In the accompanying drawings, Figure 1. 
is a diagrain illustrating a telephone system 
embodying the principles of my invention, 
it being observed that only two substations, 
together with a cord-circuit and suitable 
connections, are shown, and it being under 
stood that only such instruments and appa 
ratus are illustrated as are necessary to en 
able those skilled in the art to have a full 
understanding of the invention. Fig. 2 is 
a simplified diagram of the circuit arrange 
ment shown in Fig. 1, but merely illustrat 
ing the manner in which the current is sup 
plied to the talking circuit after the lines are 
connected up by the insertion of the plugs. 
As thus illustrated, it will be seen that the 

System comprises subscriber's telephone sets 
of any suitable character at the substations 
S and S. Also, with the arrangement 
shown, the subscriber's lines terminate in the 
usual spring-jacks J and J. The line relays 
R and R', of any suitable known or ap 
proved construction, are connected with the 
lines at the central station and adapted to 
control line lamp signals in the well under 
stood manner. The switchboard apparatus 
at the central station also, of course, includes 
an operator's cord circuit consisting of par 
allel talking strands terminating in the tip 
and sleeve contacts of plugs P and P adapt 
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ed for insertion in the jacks. Supervisory 
relays R2, R8 and R are connected with the 
cord circuit and adapted to jointly control 
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the usual supervisory lamps. 
it will be seen that the centralized source 

of current B is permanently connected with 
the lines through the impedance coils 3, 21 
and 49, and through the line relays. Fur 
thermore, it will be observed that during the 
conversation there is a central source of cur 
rent and a plurality of supervisory relays in 
bridge across the cord circuit, and conse 
quently across the talking circuit. In this 
way, current is supplied to the line directly 
and also through the supervisory coils of the 
cord circuit apparatus. 

it will be understood that the usual oper 
ator's talking set can be of any suitable or 
desired construction. Also, the usual gen 
erator can be employed at the central Station 
for ringing the bells at the substations. 
As thus constructed, and assuming that 

the subscriber at substation S desires connec 
tion with the substation S', the operations 
and circuit connections which take place are 
as follows: When the receiver X at substa 
tion S is removed from the hook, a circuit 
is then completed from the central or com 
mon battery B, through conductors 1 and 2, 
to the impedance coil 3, thence through the 
line conductor 4, through the transmitter 5, 
through the primary 6 of the induction coil, 
through the contact point 7 and the switch 
hook 8, thence through the other line conduc 
tor 9, through the coil 10 of relay R. and 
thence through conductors 11, 12, and 13, to 
said battery. The current flowing through 
the line circuit thus closed energizes the relay 
R and causes the latter to attract its arma 
ture. The operation of the line relay R in 
this manner completes a local circuit from 
the battery through the connections 1, 14, 
15 and 16, through the armature 17, and the 
contact point 18, through the line lamp 
signal 19, and thence through conductor's 20, 
12, and 13, to said battery. The flow of 
current through this local circuit lights the 
lamp 19, indicating to the central operator 
that the subscriber at substation S has sent 
in a call. The central operator then inserts. 
the plug P of the cord-circuit, in the jack 
J, so as to establish communication with the 
calling subscriber. The insertion of this 
plug in the jack allotted to the calling sub 
scriber's line completes a line circuit from 
the battery through the conductor 23, 
through the talking strand 24 of the cord 
circuit, through the plug-tip 25, through the 
tip spring 26 of the jack, thence thirough line 
conductor 9, through the switch-hook 8, and 
the contact point 7, through the transmitter 
6 of the induction coil, through the trans 
mitter 5, through the line conductor 4, 
through impedance coil 3, and thence 
through conductors 2 and 1 to said battery. 
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The completion of this line circuit which 
includes a part of the cord-circuit, operates 
to shunt out the relay R, inasmuch as the re 
lay R2 is of comparatively low resistance. 
it will be seen that the shunt for shunting 
out the line relay R consists of the imped 
ance coil 21, the coil 22, the conductors 23 
and 24, and the tip contacts 25 and 26. As 
stated, this shunt is of relatively low resist 
ance, and consequently the insertion of the 
plug definergizes the relay R. When de 
energized the relay R releases its armature, 
thereby opening the local circuit through the 
lamp 19. Thus the operator in answering a 
call automatically extinguishes the line lamp 
signal 19. It will also be observed that the 
insertion of the plug in the jack J serves to 
complete a circuit from the middle point of 
the battery B through conductor 27, through 
the coil 28 of Supervisory relay R", through 
the conductor 29, through the talking strand 
30 of the cord-circuit, thence through the 
sleeve contact 31 of the plug and the ring or 
thimble 32 of the jack, through the conduc 
to 33, thence through impedance coil 3, and 
then through the conductors 2 and 1 to said 
battery. The current flowing through this 
local circuit, which includes one side of the 
line and One side of the cord-circuit, ener 
gizes the relay R and causes the latter to at 
tract its aimature. The armature of the re 
lay R. in closing, completes a local circuit 
from the battery B through conductor 34, 
thence through the said almature 35 and the 
associated contact-point 36, thence through 
conductors 37 and 38, through supervisory 
lamp 39, through contact-point 40 and arma 
ture 41, and thence through the ground or 
common connections 42 and 14 to said bat 
tery. In this way, the insertion of the plug 
in the jack of the calling subscriber auto 
matically lights the supervisory lamp 
allotted to the other end of the cord-circuit. 
As will be seen, this supervisory aim p 39 re 
mains lighted until the subscriber at substa 
tion S has answered the cali. At this junc 
ture it will be understood that the operator 
communicates with the calling subscriber, 
so as to ascertain the number of the substa 
tion desired, and it will also be understood 
that the operator's talking set, whereby coin 
munication is had with the calling sub 
scriber, may be of any suitable form or 
character. 
Upon learning the number of the sub 

station desired, which, as stated, is assumed 
to be the substation S', the central operator 
then inserts the plug P in the jack J. This 
jack J is, it will be observed, similar to the 
jack J. and is connected with the line of . 
the called-for subscriber. The insertion of 
the plug P in the jack J serves to complete 
a circuit from the battery through conditictor 
27, through the coil 43 of the supervisory 
relay R', thence through conductor 44. 
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through the talking strand 45 of the cord 
circuit, through the sleeve contact 46 of the 
plug, thence through the ring or thimble 
contact 47 of the jack, through the conductor 
48, thence through impedance coil 49, and 
through the conductors 50 and 1, to said 
battery. This energizes the other coil 43 of 
the supervisory relay R', which relay, it will 
be observed, has been previously energized 
and closed by the insertion of the plug P 
in the jack J. In this way, the insertion 
of either plug in a jack will close the super 
visory relay R', which is the controlling re 
lay of the Supervisory apparatus. After in 
serting the plug P in the jack J, it will be 
understood that the operator then signals 
the subscriber at substation S. This signal 
ing can be accomplished in any suitable 
manner, as, for example, by employing the 
usual generator for ringing the bell at said 
Substation. When the subscriber at Sub 
station S answers the call by removing the 
receiver X from its hook or switch, a line 
circuit is completed from the battery through 
conductors 1 and 50, through the impedance 
coil 49, through the line conductor 51, 
through transmitter 52, through the pri 
mary 53 of the induction coil, thence 
through the contact-point, 54 and the switch 
hook 55, through the other line conductor 
56, and through the tip spring 57 of the 
jack, thence through the tip contact 58 of 
the plug, through the talking strand 59 of 
the cold-circuit, through conductor 60, 
thence through the coil 61 of the supervisory 
relay R*, through the impedance coil 21, 
and thence through conductor 13 to said bat 
tery. The flow of current through this line 
circuit energizes the supervisory relay R8, 
thereby causing the latter to attract its 
arinature. In thus attracting its a mature 
the relay R8 opens the local circuit in which 
the Supervisory lamp 39 is located, and in 
this way the called-for subscriber in answer 
ing a call automatically extinguishes the 
supervisory lamp 39, thereby advising the 
central operator that the call has been an 
Swered. It will also be seen that the com 
pletion of this line circuit shunts out the coil 
69 of the line relay R', this relay being also 
of comparatively high resistance, while the 
i'elay R, like the relay R°, is of compara 
tively low resistance. It will be seen, there 
fore, that the relay R is shunted out by a 
shunt connection consisting of the imped 
ance coil 21, coil 61, the conductor 60, the 
cord-circuit 59, and the tip contacts 58 and 
5. Hence the called-for subscriber in an 
swering a call also automatically shunts out 
the line relay of substation S', and thereby 
prevents the armature 62 from closing the 
local circuit through line lamp signal 63. It 
will be understood, however, that the lamp 
63 will light when the subscriber at substa 
tion S sends in a call, in a manner similar 

3. 

to the way in which lamp 19 is lighted by 
the sending in of a call from substation S. 
When the subscriber at substation Shangs 

up the receiver X, the shifting of the hook 
switch serves to break the line circuit, and 
to, in this way, de&nergize the supervisory 
relay R°, and in this way the said relay R? 
releases its armature and allows the latter to 
fall back and close a local circuit from the 
battery through the conductor 34, through 
the armature 35 and the contact-point 36, 
thence through conductors 37 and 64, 
through the supervisory lamp 65, through 
the contact-point 66 and the armature 67, 
and thence through the ground or common 
connections 68 and 14, back to said battery. 
The flow of current through this local cir 
cuit lights the lamp 65, thereby indicating 
to the central operator that the subscriber at 
substation S has finished talking. in a sini 
lar manner, when the subscriber at substa 
tion Shangs up the receiver X, the line 
circuit is broken, the supervisory relay R8 
deÉnergized, and a local circuit completed 
through the lamp 39, in the manner already 
described. In this way, each subscriber au 
tomatically signals for disconnection, and 
the central operator, upon observing these 
signals, withdraws the plugs from the jacks. 
The system, as far as the two substations are 
concerned, is then in its normal or discon 
nected condition, as shown in Fig. 1 of the 
drawing. 

It will be readily understood that the 
talking circuit from one substation to the 
other' includes the line connections and also 
the talking stands of the cord-circuit. Et 
will be observed that a condenser C is pref 
erably located in each talking strand of the 
cord-circuit, and that, in this way, the latter 
is practically divided into two parts, the 
strands Öf which are inductively continuous, 
as far as voice currents are concerned, but 
which are conductively discontinuous with 
respect to the battery current. With the 
arrangement shown, the relays R* and R8 
are connected in parallel with the condenser 
on that side of the cord circuit, while the 
coils 28 and 43 of the relay R are connected 
in parallel with the other condenser. In 
this way, and with the provision of the im 
pedance coil 21, there is no danger of trans 
mission of voice currents through the relays 
R and R. The arrangement insures an 
efficient operation of the relays and signals, 
and also an economic distribution of cur 
rent. The impedance coil 21 is found to 
have a particularly efficient action with re 
Spect to voice transimission and current 
supply. . 

Fig. 2 of the drawings illustrates, in a 
simplified manner, the connections existing 
between the batteries or centralized source 
of current during conversation-that is to 
Say, during the time the lines are connected 
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up by the cord circuit. From this it will 
be seen that the different coils, and also 
the source of current are in bridge across 
the talking circuit, and that current is fed 
to the line at points each side of the con 
densel's. 
Thus it will be seen that the system, 

although simple, and involving compara 
tively few circuits and devices, has substan 
tially all of the advantages of more com 
plicated systems, and is characterized by 
substantially all of the approved methods of 
operation. With the improved circuit ar 
rangement for shunting out the line relays, 
no objectionable Sounds are produced in the 
receivers at the substations, and in this way 
the circuit arrangement tends to quiet the 
lines and to enable the central operator to 
answer calls without annoying the sub 
scribers. Furthermore, the arrangement af 
fords an advantageous and economical use 
of two supervisory signals, and of a suit 
able number of relays in connection with 
a two-way cord-circuit. It will also be 
seen, by referring to Fig. 2, that the ar 
rangement insures an economical and even 
distribution of current to the subscribers' 
lines. it will be understood that the resist 
ance of the various relays and resistance 
coils can be readily regulated or adjusted 
or varied by those skilled in the art, and in 
accordance with the conditions and desired 
results. 
What claim as Iny invention is 
1. In a telephone system, the combination 

of substations and a central station and suit 
able line connection between the same, jacks 
and a cord-circuit having plugs adapted for 
insertion in said jacks, a central source of 
current supply connected with the lines, line 
relays connected with the lines, local cir 
cuits including said source of current sup 
ply and having normally open Switch-points 
controlled by said line relays, line lamp sig 
nals located in said local circuits, circuit 
changing devices at the substations for clos 
ing the line circuits and thereby energizing 
said line relays, so as to light the line 
signal lamps, Supervisory relays normally 
connected with the source of current and the 
cord circuit, supervisory signals controlled 
by said supervisory relays, suitable connec 
tions whereby each supervisory relay, to 
gether with a portion of the cord-circuit 
and registering contacts of a plug and jack, 
combine to form a shunt around one of said 
line relays, the supervisory relays being of 
lower resistance than the line relays, where 
by the line relays are shunted out and de 
energized when the plugs are inserted in the 
jacks, and a third supervisory relay con 
nected between the cord-circuit and said 
Source of current Supply and arranged to 
control the said supervisory signals. 
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of substations and a central station and 
Suitable line connections between the same, 
a central source of current supply connect 
ed with the lines, jacks and an operator's 
cord-circuit for establishing connection be 
tween the lines, line relays controlling line 
signals, circuit-changing devices at the sub 
stations for operating said line relays, Su 
pervisory lamps associated with the cord 
circuit, the local circuit of each supervisory 
lamp having two switch-points, one nor 
mally closed and the other normally open, 
relays normally connected with the source 
of current for controlling said switch 
points, suitable connections between said re 
lays and said source of current supply, the 
relays which control the said normally 
closed switch-points being of lower resist 
ance than the line relays, whereby when the 
plugs are inserted in the jacks the current 
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is shunted through the said low resistance 
Supervisory relays, so as to cut out or de 
energize the line relays and restore the line signals. 

3. In a telephone system, the combination 
of a line relay, a relatively low resistance 
supervisory relay and suitable connections 
for shunting out said line relay, a source of 
current, and an impedance coil interposed 
between said source of current and said Su 
pervisory relay, there being a cord circuit 
with a condenser in each talking strand, 
and the source of current and supervisory 
relay being bridged in series across the cord 
circuit at one side of Said condensers. 

4. In a telephone system, the combination 
of a line relay, a line signal lamp having 
a normally open local circuit controlled by 
said line relay, a source of current supply 
for energizing the relay and lighting the 
laimp, a supervisory relay of relatively low 
resistance, a Supervisory lamp having a lo 
cal circuit controlled by said supervisory 
relay, connections whereby the Supervisory 
relay is energized and the supervisory lamp 
lighted by current from said source of cur 
rent supply, and an impedance coil inter 
posed between said Supervisory relay and 
said source of current supply, the said im 
pedance coil and the said supervisory relay 
combining to form a shunt for shunting or 
de&nergizing the line relay, there being a 
cord circuit with a condenser in each talk 
ing strand, and the source of current and 
supervisory relay being bridged in series 
aci'oss the cord circuit at one side of said 
condensers. 

5. in a telephone system, the combination 
of substations and a central station and 
suitable line connection between the same, 
a sorce of current connected with the line, 
line relays connected between the lines and 
the Source of current, circuit-changing de 
vices at the substations for closing the line 2. In a telephone system, the combination circuits and thereby energizing said line re 
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lays, said signals controlled by said line re 
lays, jacks and a cord-circuit for establish 
ing connection between the lines, a con 
denser in each talking strand of the cord 
circuit, supervisory relays connected in par 
allel with each condenser, supervisory lamps 
associated with the cord-circuit, each super 
Visory lamp having a local circuit provided 
with two switch-points, one normally closed 
and the other normally open, the Super 
visory relays which control the normally 
closed switch-point being of relatively lower 
I'esistance than the line relays, suitable con 
nections whereby the supervisory relays 
ai'e energized and the Supervisory lamps are 
lighted by current from said source of cur 
Fent Supply, and connections whereby the 
said relatively low resistance supervisory 
relays operate to shunt out and deemergize 
the line 'elays when the plugs are inserted 
in the jacks. 

6. In a telephone system, the combination 
of substations and a central station and 
suitable line connection between the same, a 
Solice of current supply connected with the 
lines, line relays connected between the lines 
and source of current supply, circuit-chang 
ing devices at the substations for closing the 
line circuits and thereby energizing the line 
relays, line signals controlled by said line 
relays, jacks and a two-way cord-circuit for 
establishing connection between the lines, 
a condense' in the talking strand of the 
cord-circuit, Supervisory relays connected in 
parallel with each condenser, supervisory 
lamps associated with the cord-circuit, each 
Supervisory lamp having a local circuit pro 
vided with two switch-points, one normally 
closed and the other normally open, the re 
lays which control the said normally closed 
Switch-points, being of lower resistance 
than the said line relays, an impedance coil 
interposed between the source of current 
supply and the said relatively low resistance 
Supervisory relays, suitable connections 
whereby the Supervisory lamps are lighted 
and the supervisory relays energized by cur 
Fent from said source of culient supply, and 
suitable connections whereby the said im 
pedance coils and the said relatively low re 
sistance relays combine to form shunts for 
shunting out and definergizing the line re 
lays when the plugs are inserted in the 
jacks. 

i. in a telephone system, the combination 
of line lamps, line relays for closing the cir 
cuits of Said line lamps, supervisory lamps 
provided with circuits having normally 
closed and normally open switch points, 

60-supervisory relays of lower resistance than 
the line rejays, and normally connected with 
a source of current for controlling normally 
closed switch-points in the circuits of said 
Supervisory lamps, circuit connections 
whereby each relatively low resistance 

5 

Supervisory relay forms part of a shunt for 
shunting out and deenergizing the line re 
lay, another relay for controlling the nor 
mally open switch-point in the circuit of 
each Supervisory lamp, and a source of cur 
rent Suitably connected for energizing said 
relays and lighting said lamps. 

8. The combination with a telephone line, 
of a line signaling electro-magnet and a bat 
tery both perimanently connected in series in 
the line, a supervisory relay of lower resist 
ance than the said electro-magnet and 
adapted to be connected in parallel there 
with when a connection is established with 
the line, said Supervisory relay normally 
connected with said battery, a supervisory 
signal having its circuit normally closed 
through said relay, and a Switch in the said 
circuit closed when the connection is es 
tablished and opened when the connection 
is taken down, whereby the signal is inert 
before connection is made with the line and 
active when connection is made and the sub 
Scriber replaces his telephone upon the hook. 

9. The combination with a telephone line, 
of a line relay, a battery and a resistance in 
Series in the line; a supervisory relay of 
comparatively low resistance adapted to be 
connected in parallel relation with said line 
relay when a conversational circuit is es 
tablished with the line, said supervisory re 
lay normally connected with said battery, 
whereby the substation transmitter is 
charged by current from the said battery 
flowing through the resistance coil and the 
Supervisory relay, the said coil and super 
visory relay possessing sufficient impedance 
to prevent the passage of voice currents, a 
Supervisory signal having its circuit con 
trolled by said relay when the line is 
Switched for use So as to render the signal 
inert during conversation, and means for 
normally 'endering said signal inert. 

10. The combination of a pair of metallic 
telephone lines; of a line signaling device 
of high resistance, a battery and a resistance 
in Series in each line in the order named; a 
co'd circuit having a pair of strands adapt 
ed to connect with the lines beyond the 
said device and resistance, a condenser in 
terposed in the strand connecting the sig 
naling device limbs together, a supervisory 
relay of low resistance associated with each 
end of the cord circuit and connected with 
the strand containing the condenser, upon 
the opposite sides thereof, said supervisory 
'elay normally connected with the same pole 
of the battery as the limb containing the 
signaling device, a supervisory signal for 
each end of the cord circuit, the current 
through which signal is controlled by the 
corresponding relay when the lines are 
united for conversation, so as to render the 
signal inert during conversation, said lamp 
circuits being normally open, and means for 
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automatically closing the same in establish 
ing the connection. 

11. In a telephone system, a two-wire line 
circuit and a two-conductor cord circuit, a 
line relay permanently connected with a 
limb of the line circuit, a relay for the cord 
circuit adapted to be placed in parallel with 
the line relay when the cord is connected 
with the line and of lower resistance than 
the line relay, whereby the current in the 
line will be sufficient for actuating the cord 
relay, but insufficient for the actuation of 
the line relay, a second relay for the cord 
circuit, and a signal circuit conjointly con 
trolled by the two cord relays, substantially 
as described. 

12. A common battery telephone system 
comprising two subscribers’ lines connected 
for conversational purposes through the ine 
dium of a pair of condensers, one in each 
side of the circuit, a divided battery having 
one pole connected with one side of the cir 
cuit at points each side of one of said con 
densers, and having its grounded pole con 
nected with the other side of the circuit at 
points each side of the other condenser, the 
middle point of said battery being also con 
nected with the last-mentioned side of the 
circuit at points on each side of said last 
mentioned condenser. 

13. A common battery telephone system 
comprising subscribers’ lines connected for 
conversational purposes, a battery bridged 
across the talking circuit, temporarily 
shunted line relays, the shunts around said 
line relays constituting part of the connec 
tion between the battery and one side of the 
talking circuit, supervisory relays also con 
stituting a part of the said connection be 
tween the battery and one side of the talk 
ing circuit, impedance coils also constituting 
part of said connection, and additional su 
pervisory relay coils and impedance coils 
comprised in the connection between the 
other pole of the battery and the other side 
of the talking circuit. 

14. In a telephone system, a line, a di 
vided battery permanently bridged on the 
line, and a cord permanently connected with 
the middle part of said battery, with con 
densers in the talking circuit. 

15. In a telephone system, a line, a di 
vided battery permanently bridged across 
Said line, and a cord circuit across which a 
portion of said battery is permanently 
bridged at a plurality of points, with con 
densers interposed between the bridges. 

16. In a telephone system, a cord circuit, 
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a double-wound relay having a winding 
associated with each plug of said cord, and 
an answering Supervisory signal and a call 
ing Supervisory signal having their circuits 
completed by the actuation of said relay. 

17. In a telephone system, a cord circuit 
condensers in each side of said cord circuit, 
a double - wound relay having a winding 
connected to the cord-circuit. On one side of 
One of said condensers, and another winding 
connected on the other side, and a plurality 
of Supervisory signals controlled by said 
relay. 

18. In a telephone system, subscribers’ 
lines, a cord circuit adapted to be connected 
there with, a relay having a winding adapt 
ed to be energized when the answering plug 
is connected with a subscriber's line, and 
another winding for said relay adapted to 
be energized when the calling plug is con 
nected with a line, and a plurality of super 
visory signals controlled by said relay. 

19. In a telephone system, subscribers 
lines, a cord circuit associated there with, a 
divided battery bridged across said lines 
and a double-wound relay connected to the 
middle point of said battery, and an an 
Swering and calling Supervisory signal con 
trolled thereby. 

20. In a telephone system, subscribers’ 
lines, a cord circuit associated there with, a 
divided battery for supplying talking and 
signaling current for said lines, a double 
wound relay connected to the middle point 
of said battery, one winding of said relay 
associated with the answering plug of said 
cord and the other winding associated with 
the calling plug, and answering and calling 
Supervisory signals controlled by said relay. 

21. In a telephone system, subscribers’ 
lines, a cord circuit associated there with, a 
divided battery bridged across said line for 
Supplying talking and signaling current 
thereto, a condenser in said cord-circuit and 
a double-wound supervisory relay connected 
to the intermediate point of said battery 
and having one winding connected to the 
cord-circuit on One side of said condenser 
and another winding connected on the other 
side, and plurality of Supervisory signals 
controlled by said relay. 
Signed by me at Chicago, Cook county, 

Illinois, this 31st day of January, 1902. 
HENRY P. CLAUSEN. 

Witnesses: 
ARTHUR F. OURAND, 
HARRY P. BAUMGARTNER. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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