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To all wiom i may concern:
. Be it known that I, Hexry P. CrLaUSEN,
a citizen of the United States, and residing
at Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Telephone Systems,
of which the following is a specification.
My invention relates to telephone systems
in general, but more particularly to systems
in which complete metallic circuits are em-
ployed between the substations and the cen-
tral exchange, and in which the current for
operating certain signaling devices is sup-
plied from a common battery located at
the central station. In telephone systems
of this character, the substations are con-
nected with the central station by means of
complete metallic circuits, rather than by
grounded circuits, and the current for op-
erating the various signals is supplied en-
tirely from the central exchange. Signals,
usually bells, are provided at the substa-
tions, whereby the central operator may call
up the subscribers, and other signals, known
as line signals, are provided at the central
station, whereby the subscribers may call
up the central operator. In addition to
these, supervisory signals are also provided,
whereby the central operator may know
when the subscribers have hung up their re-
ceivers. Both the said line and supervisory
signals usually consist of small incandescent
lamps which are arranged on the switch-
board in front of the central operator. The
circuits for these lamps are controlled by
relays, arranged to be either energized or de-
energized by the manipulation of the hook-
switches at the substations. The operator
is usually provided with a cord circuit, with
which the supervisory signals are associated,
and which is provided with a pair of plugs
adapted to be inserted in the jacks connect-
ed with the subscriber’s lines. In this way,
a subscriber may close a line circuit by re-
moving a receiver from the hook at the sub-
station, and the closed line circuit will op-
erate the relay controlling the circuit of
the line signal. The displaying of the line
signal in this manner attracts the attention
of the central operator, and the latter then
inserts the answering plug of the cord-cir-
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cuit in the jack allotted to the calling sub-
scriber. After learning the number of the
substation desired, the operator then in-
serts the other or calling plug of the cord-

[ circuit in the jack of the line allotted to the

called-for subscriber.

It is usually the practice to provide cer-
tain arrangements whereby the insertion of
the plug in the jack of the calling subscriber
will operate to extinguish the line signal.
The supervisory signals are automatically
operated and displayed when the subscribers
hang up the receivers, and the central op-
erator then withdraws the plugs of the cord-
circuit from the two jacks. Ordinarily, the
current, both for operating the relays and
lighting the signal-lamps, and also for the
transmitters at the substations, is supplied
from a common battery located at the cen-
tral exchange. It is desirable, however, at
times to connect up a central exchange of
this character with substations having local
batteries—that is to say, with substations
at which batteries are located for supply-
ing current to the transmitters. In such
case, the system is operated partly by cur-
rent from the battery at the central ex-
change and partly by current from the bat-
teries at the substations. Prior to my in-
vention, more or less difficulty has been en-
countered in thus connecting up local bat-
tery substation apparatus with central ex-
change apparatus operating on the central
energy principle.

It 1s, therefore, one of the principal ob-
jects of my invention to provide an im-
proved circuit arrangement, whereby local
battery substation apparatus may be con-
nected up and made to operate satisfac-
torily with a central energy exchange. A
special object is to provide an improved cir-
cuit arrangement, whereby connection of
this character may be made without causing
battery current to flow through the veceiv-
ers at the substations.

It is also an object to provide certain de-
tails and features of improvement tending
to increase the general efficiency and to ren-
der a telephone system of this character
more serviceable and satisfactory in use.

To the foregoing and other useful ends,
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my invention consists in matters hereinafter
set forth and claimed.

In the accompanying drawings, Ifigure
1 is a diagram illustrating a telephone sys-
tem involving the principles of my inven-
tion, and in which substations having local
batteries are connected up with a central
energy exchange. Fig. 2 1s a view similar
to Fig. 1, but showing only one substation
having a local battery, and the other hav-
ing a transmitter adapted to be supplied
with current from the common battery at
the central exchange. Fig. 3 is a simplified
diagram showing the manner of supply-
ing current to the lines with the circuit ar-
rangement of the substation apparatus
shown in Fig. 2. Ifig. 4 is a diagram similar
to Fig. 1, with the exception that in this
view a condenser is shown in each strand of
the cord circuit, and two coils are shown in
the controlling relay for operating the su-
pervisory signals. Ifig. 5 is a diagram sim-
lar to Fig. 4, but showing the central ex-
change connected with substations of differ-
ent character. Iig. 6 is a simplified dia-
gram of the circuit arrangement shown in
IFig. 5.

It will be readily understoed that the in-
struments involved in the subscriber’s or
substation equipments at the different sub-
stations shown may be of any suitable,
known or approved character consistent
with their use in connection with either
common battery or local battery transmis-
sion. - Furthermore, it will be readily un-
derstood that the switchboard equipment at
the central station can be of the usual type,
generally speaking, there being spring-
jacks, as illustrated, and hereinafter more
fully described, at which the subscriber’s
lines terminate, and also operator’s cords or
cord-circuits provided with plugs adapted
for insertion in these spring-jacks for the
purpose of establishing connection between
any two subscribers’ lines. Also, it is ob-
vious that the various relays, impedance
coils and lamp signals can be of any suitable
known or approved form or construction.
The nature and construction of the tele-
phone system and the purpose and functions
of the various instruments and devices will,
however, be best understood by describing
the operation of the system as a whole.

Therefore, as illustrated and described,
and referring to Figs. 1, 2 and 3, the op-
eration of the system is as follows. As-
suming that the subscriber at substation S
desires connection with the subscriber at
substation S’, as shown in Fig. 1, the sub-
seriber at substation S first removes the re-
ceiver X from the hook-switch, and thereby
completes a line circuit from the battery B,
through conductors 1 and 2, through the im-
pedance coil 3, through the line conductor 4,

1,034,875

through the impedance coil 5, through con-
ductor 6 and the secondary 7 of the induc-
tion coil, through the contact point 8 and the
hook switch 9, through the line conductor 10
and the coil 11 of the line relay R, thence
through the conductor 12 and the imped-
ance coil 13, and through the conductors 14,
15 and 16 to said battery. This, it will be
seen, energizes the line relay R and causes
the latter to attract its armature. In this
way, the line relay closes the short local cir-
cuit from the battery through the conductor
1 and the ground or common connections 17
and 18, through the relay armature 19,
through the contact point 20,thence through
the lamp 21 and the conductor 22, and
through conductors 14, 15, and 16 to said
battery. A current flowing through thislocal
circuit lights the line signal lamp 21, and in
this way the central operator is advised
that a call has been sent in from the sub-
station S. Acting on this signal, the central
operator then inserts the answering plug P
of the cord-circuit in the jack J, thereby
establishing another local circuit from the
battery B through conductor 23, through
the coil 24 of supervisory relay R’, through
the conductor 25 and the cord-strand 26,
thence through the sleeve contact 27 of the
said plug, through the ring or thimble con-
tact 28 of the jack J, thence through the
conductor 29 and the impedance coil 3, and
through the conductors 2 and 1 to said bat-
tery. This energizes the supervisory relay
R’ and causes the latter to attract its arma-
ture. It will also be seen that the insertion
of the answering plug in this manner op-
erates to shunt out the line relay R, by rea-
son of the tip and ring contacts 30 and 31
of the plug making contact with the tip and
ring contact springs 32 and 33 of the jack.
The contacts of the plug and jack thus
brought into contact allow current to pass
from the line 10 through the tip spring 32
and the tip contact 30, thence through the
cord-strand 84, through the coil 85 of the
supervisory relay R? through the conductor
36 and the plug ring contact 31, and thence
through the contact spring 33 of the jack,
and the conductor 37. The coil of the relay
R? is of lower resistance than the coil of the
relay R, and consequently the supervisory
relay R® and its connections constitute a
shunt for shunting out and deénergizing the
line relay R.

As stated, the insertion of the plug causes
the current to energize the supervisory re-
lav R’, thereby closing the normally open
switch-point in the supervisory lamp circuit,
but it will also be seen that at such time the
energization of the relay R* operates to open
one of the normally closed switch-points in
the supervisory lamp circuit. Consequently
the energization of the controlling relay R’
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by the insertion of the plug does not cause
the supervisory lamp I, to light. At this
point, the operator communicates with the
calling subseriber in any suitable manner, as,
for example, by employing the usual opera-
tor’s talking set and listening key, and after
learning the number of the substation de-
sired, the operator then inserts the calling
plug 7 in the jack J’. It will be observed
that this jack J’ is connected with the line
leading to the substation S’. It will alse
be obberved however, at this juncture, that
the insertion of the calling plug P’ in the
jack J’, and the conbequent energization of
the relay R/, has caused the supervisory
lamp I/ to light, inasmuch as the super-
visory relay R? is not energized. This lamp
I/ remains lighted until the subscriber at
substation S’ answers the call. When the
subscriber at S removes the receiver X’
from the hook-switch, a line cirecuit is com-
pleted from the battery B. through the con-
ductor 38, thence through the 1mpedanu3 coil
39, throug | the line conductor 40, through
thg impedance coil 41, through the conductor
, through the secondary 13 of the induc-
tu)n coil, thmugh contact point 44, through
the hook-switch 45, thence through the line
conductor 46, through the tip spring 47 of
the jack J7, throutrh the tip contact 48 of
the plug, thence throu@h conductor 51 and
the ring contact 52 of the plug, through the
ring contact spring 53 of the jack, through
conductors 54 and 55, through the impedance
coil 56, thence through conductors 14, 15
and 16 to said battery. The battery current
flowing through this line circuit energizes
the supervisory relay R? inasmuch as the
latter is of lower resistance than the line
relay R¥, and causes the sald supervisory
relay to attract its armature. This, it will
be seen, breaks the local circuit through
which the lamp 1. is lighted, therchy advis-
ing the central operator that the subscriber
at substation 87 has answered the call.  Also,
as the said relay R? is of lower resistance
than the relay R*, the latfer dees not be-
come energized by the closing of the line,
and consequently the subscriber at substa-
ticn 87 in answering the call does not cause
the line lamp signal 57 to be displayed.
With both receivers removed from the hook
at the two substalicns, the subscribers arve
connected for talking purposes, the talking
cireuit, 1t being understood, consisting of the
line conductors between the substations and
the central exchange and the tulking strands
of the cord-circuit. Preferably, a cendenser
C is located in the strand of the cord-cir-
cuit, connecting the tips of the two plugs.
In this way, the battery current is prevented
from flowing throngh the said strand, and
at the same time the latler is capable of
gerving as a conductor for voice currents.

8

When the subscriber at substation S hangs
up the receiver X, the Iine circuit is broken,
and the relay R? deénergized. This causes
the latter’s armature to close a short local
circuit from the battery through the con-
ductor 16, through the armature ’)8 through
the contact-point 59, through the conductor
60, through the conductor 61, through the
lamp I, through the contact point 62,
through the armature 63, through the ground
or common cennections 64 and 17, and
through the conductor 1 to said battexv
This hghts the supervisory lamp L and ad-
vises the central operator that the sub-
seriber at substation S is through talking.
In a similar manner, when the subscriber at
substation S” hangs up the receiver X', the
line circuit of the substation is broken, and
the supervisory relay R* deénergized. The
latter, in releasing its armature, causes the
local circuit to be closed from the bat-
tery B, through the conductor 16, through
the armature 58 and the contact- pomt o()
thence through the conductor 60, throufrh
the supervisory lamp L/, through contact-
point 65, through the armature 66, thence
through the gmund or common connections
67 and 17, and through the conductor 1 to
said battery. The current flowing through
this local cireuit lights the supervisory Lxmp
1/, indicating, as in the previous case, that
the subscriber at substation S’ has also hung
up the receiver. The central operator then
withdraws the plags, and the system is then
in its normal or disconnected condition, as
<hown in the drawings.

As previously stated, it will be understood
that the operator’s talking set can be of any
suitable form or character, and can be con-
nected with the cord circuit in the usual and
well known manner. In this connection it
w111 also be readily understood that the op-

ator can be provided with the usual gen-
ernt.or for ringing the bells » at the sub-
stations. These bells are bridged across the
lines and arranged in sevies with the con-
densers D. 1t will be observed that these
condensers are three-way in char utm', d]ld
that consequently eachi condenser is also in
series with the associated receiver. Tniped-
ance colls 5 and 41 are in parallel with these
condensers, and are also preferably in par-
allel with the receivers. With this arrange-
ment, the talking circaits include the con-
densor s, while the battery cireuits include
the impedance coils 5 and 41. In this way,
the battery current does uot tlow throngh
the receivers at the substations.

In Fig. 1 both substations are provided
with local batteries Z for supplving current
to the transmitters T. Kach transmitter is
provided with a local circuit including a
local battery, and also including the pri-
mary of the induction coil and “the hook-
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switch. When the hook switches are down,
as shown in the drawings, both the line and
the local circuits are open, and the bells are
in circuit with the lines through the con-
densers, which latter permit generator ring-
ing current to pass, but which prevent the
passage of battery current., When the
hoole switches are up, the receivers are
connected in the lines through the con-
densers, which latter also permit the pas-
sage of voice curvents. In this way, the cen-
tral cnergy cxchange can be connected up
with local battery substations, and connec-
tions of this character can be made without
causing battery current to flow through the
substation receivers. The three-way con-
densers simplify the arrangement by obvi-
ating the necessity of enmunbermo the sub-
scribers’ sets with a number of condensers.
Tt will also be seen that the line and super-

visory signals are operated in a simple and
efficient manner, and that the system, al-
though simple and involving compara-

tively few cireuits and devlces, 1S never-
theless characterized by substantially all
of the approved methods of operation.
It will be readily understood that the resist-
ance of the varicus resistance coils and re-
lwt can be adjnsted or regulated by those

cilled in the art, and in ‘accordance with
t]xc conditions of any particular case.

In Fig. 2, the circuit arrangement is sub-
stantially the same as shown m Fig. 3, with
the exception that the apparatus at sub-
station 8’ does not include a local battery,
and in this case, therefore, the exchange 1s
connected np with a Jocal battery substation,
and alse with a gubstation havnw such ap-
paratus as iz nsually employed in connec-
tion with central energy systems. Thus it
will be seen that with my improved cirveuit
arrangement, a central energy exchange can
be connected up with both local battery and
eommon battery substations.

In Figs. 4, 5, and 6, the substation appa-

ratus is substantially the same as shown in
the preceding figures, it being observed

that ' Fig. 4 the central exchange is con-
nected up with two l()( al battery substations,
while in Figs. & and 6 the exchange is con-
nected up with one ]0(;;11 battery station and
one common battery station. In said Figs,
4, 5, and 6, it will he seen, however, that
the cord-circuit involves a second condenser
€7, in addition to the condenser € of the
previoug diagrams, and, furthermorve, that
the relay R’ iy provided with two coils in-
stead of one. The two coils 7 and +7 of this
double-coil relay are interposed between the
battery and the lower strand of the cord-
civeutt, one coil being conneeted at one side
of the “condenser (7, and the other eoil be-
ing connected at the other side. With this
arrnngement, the insertion of the plug P

1,084,875

will energize the coil », while the insertion
of the plug P’ will energize the coil #/,
consequently the insertion of either plug
will close the controlling supervisory relay
R’, thereby closing the normally open
switch-point in the supervisory lamp cir-
cuits. The insertion of either plug, there-
fore, as is also the case with the arrangement
shown in Fig. 1, places the supervisory lamp
circuits in readiness to be closed by the de-
energization of the supervisory relays R?
and “Re. With the circuit arrangement
shown, it will be seen that the battery 1s con-
nected directly to the line, rather than
through the medium of the cord circuit. In
Figs. 3 and 6, the relative arrangement of
the coils is shown through which the cur-
rent is supplied to the lines. As stated, the
three-way condensers not only prevent the
flow of battery current tlirough the receivers
at the substations, but also prevent the con-
tinuous operation of the line signals.

What T claim as my invention is—

A telephone system comprising a sub-
station and a central station and suitable
line connection Dbetween the same, a line
signal at the central station, a source of cur-
vent at the central station for operating said
line signal, a local battery and a transmitter
in a normally epen local circuit at the sub-
station, a receiver and a condenser connect-
e in series in the line at the substation, a
hook-switeh for said receiver, a bell con-
nected between said condenser and the con-
tact-point upon which said hook-switch nor-
mally rests, and an 1mpedance coil arranged
in parallel with said receiver and condenser.

A telephone system comprising a sub-
ser 11)()1 line, a ]d(‘k connected with the line
at the central station, a source of current
perimanently connected with the line, a cord-
circuit having a plug adapted for insertion
in said jack, a Ime lamp signal having a
normally open local cireuit including said
source of current supply, a line relay for
controlling said normally open local cireuit,
a condenser and a receiver in the line at the
stibstation, a hook-switeh for said receiver,
a local battery and a (ransmitter included in
a normally open local cireuit at the substa-
tion, and an impedance coil arranged in
parallel with said recciver and condenser

3. In a telephone system, a subscriber’s
line, a transmitter and a receiver at the sub-
seriber’s station, a three-way condenser in-
cluded in the line cireuit and also in a
bridee across the line, and a hook-switch for
said receiver adapted to form part of said
bridge when the receiver is in place.

4. In a telephene system, a subscriber’s
substation, apparatus, comprising a receiver
and a transmitter, a hook-switch for said re-
ceiver, a bell and a three-way condenser, said
condenscr, bell and hook-switch constituting
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a bridge across the line, said condenser be-
ing also connected in series with the re-
ceiver, a local battery, an induction coil
having its primary located in a local circuit
including said battery and transmitter, the
secondary of said induction coil being in
series with the receiver when the latter is
off said hook-switch, and an impedance coil
arranged in parallel with said receiver and
condenser.

5. In a telephone system, a line circuit, a
bridge across the line circuit and a three-
way condenser forming part of the line-cir-
cuit and also part of the bridge across the
line-circutt, an operator’s cord circuit, two
supervisory relays, a local circuit, a central
station, suitable means and connections
whereby one supervisory relay in the oper-
ator’s cord circuit is energized over said
loeal cireuit completed when a cord-connec-
tion is established to line, and whereby the
other supervisory relay in such cord circuit
i3 energized over the line circuit opened
when the subscriber on the connected line
hangs up his receiving telephone.

6. In a telephone system, a line circuit, a
bridge across the circuit having a normally
closed switchpoint, a three-way condenser
forming a part of the line circuit, and also
part of said bridge, and an impedance coil
connected in parallel with the condenser, the
circuit in which the impedance coil is lo-
cated being normally open.

7. In a telephone system, a subscriber’s
line connecting a substation with a central
station, a line relay at the central station, a
battery at the central station permanently
connected with the line, a cirenit-changing
device and an impedance coil at the substa-
tion for closing the line at the latter point
and thereby energizing said relay, a con-
denser arranged in parallel with said impe-
dance coil, and a receiver arranged in series
with said condenser and in parallel with
said impedance coil, the parallel connection
in which the impedance coil is located be-
ing adapted to permit the passage of battery
current when the line is closed by the said
circuit-changing device, an operator’s cord
circuit, two supervisory relays, a loc¢al cir-
cuit, a central station, suitable means and
connections whereby one supervisory relay
in the operator’s cord circuit is energized
over said local circuit completed when a
cord-connection is established to line, and
whereby the other supervisory relay in such
cord circuit is energized over the line circuit
opened when the subscriber on the connected
line hangs up his receiving telephone.

8. A telephone system comprising a sub-
station and a central station and suitable
line connection between the same, a line re-
lay at the central station, a source of current
at the central station permanently connected

S

with the line, a circuit-changing device at
the substation, a bridge having a switch-
point normally closed by said circuit-chang-
ing device, a condenser located in the line
and also forming a part of said bridge, a
bell in said bridge, and an impedance coil
arranged in parallel with the condenser and
receiver and forming a part of the line cir-
cuit when the latter is closed by said circuit-
changing device.

9. A telephone system comprising a pair
of subscribers’ lines, a central exchange at
which said lines terminate, a relay in each
line, a central source of current supply con-
nected with the lines, a transmitter at one
of said substations adapted and arranged to
be supplied with current from said central
source of carrent supply, an induction coil
having its primary arranged in series with
said transmitter, a receiver connected with
both terminals of the secondary of said in-
duction coil, a transmitter and a local bat-
tery included in a normally open circuit at
the other substation, said local battery cir-
cuit also including the primary of an induc-
tion coil, a condenser and a receiver con-
nected in series in the line at the substation
having said lceal batterv, and an impedance
coil arranged in parallel with said receiver
and condenser when the line is closed.

10. In a telephone system, a subseriber’s
substation apparatus provided with a three-
way condenser forming inductive talking
and ringing connection in said apparatus,
an operator’s cord circuit, two supervisory
relays, a local circuit, a central station, suit-
able means and connections whereby one
supervisory relay in the operator’s cord cir-
cutt is energized over said local circuit com-
pleted when a cord-connection is established
to line, and whereby the other supervisory
relay in such cord circuit is energized over
the line circuit opened when the subscriber
on the connected line hangs up his receiv-
ing telephone.

11. In a telephone system, the combination
of substations and a central station and suit-
able line connection between the same, a two-
way cord-circuit, a condenser in one strand
of said cord-circuit, supervisory relays con-
nected with the cord strand provided with
said condenser, supervisory lamps each hav-
ing a loeal circuit provided with two switch-
points, one normallv open and the other nor-
mally closed, the normally closed switch-
points being controlled by said supervisory
relays, a central source of current supply
for operating said lamps and relays and for
supplying current to the lines, a third super-
visory relay for controlling the normally
open switch-point in the circuits of said
supervisory lamps, line lamp signals hav-
ing normally open circuits including said
source of current supply, line relays for con-
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trolling the local circuits of said line lamps,
transmitters and local batteries included in
normally open local circuits at the substa-
tions, condensers in the lines at the substa-
tions, receivers connected in series with said
condensers, and impedance coils arranged
in parallel with said receivers and con-
densers and forming a part of the line cir-
cuits when the lines are closed.

12. In a telephone system, the combina-
tion of a substation and a central station
and suitable line connection between the
same, a central sontree of current supply con-
nected with the lines, a two-way cord-cir-
cuit, a condenser in a strand of the cord-cir-
cuit, supervisory relays connected with one
strand of the cord-circuit, supervisory
lamps, local circuits for said lamps having
normally closed switch-points controlled by
said relays, a third relay having two coils
connected between sald source of current
supply and the other strand of said cord
circuit, said third relay being arranged to
contrel a normally open switch-point in the
circeuits of said supervisory lamps, a trans-
mitter at one substation connected and ar-
ranged to be supplied with current from said
central source of current supply, a trans-
mitter and local battery included in a nor-
mally open local circuit at the other sub-
station, a receiver and a condenser in series
and located at the substation having the
local battery, and an impedance coll ar-
ranged in parallel with said condenser and
receiver and adapted to form part of the
line circuit when the line is closed.

13. In a telephone system, the combina-
tion of subscribers’ lines, a line relay in each
line, line lamp signals controlled by said line
relays, a central station. a central source of
current supply connected with the lines and
included in the local circuits of said line
lamps, an operator’s cord circuit, super-
visory lamps associated with said cord cir-
cuit, three supervisory relays for control-
hno normally closed and normally open
switch- -peints in the circuits of said super-
visory lamps, condensers and receivers con-
nected in series at the substation and im-
pedance coils arranged in parallel with said
condensers and receivers and adapted to
form part of the battery circuits when the
lines are closed, said condensers forming
part of the talking circuits when the lines
are closed, suitable means and connections
whereby one supervisory relay in the op-
erator’s cord circuit is energized over said
local circuit completed when a cord con-
nection is established to line, and whereby
another supervisory relay in such cord cir-
cuit is energized over the line circuit opened
when the subscriber on the connected line
hangs up his telephone.

14. In a telephone system, a subscriber’s
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telephone equipment including a condenser
having more than two ter minals connected
with said equipment, an operator’s cord cir-
cuit, two supervisory relays, a local eirenit,
a central station. suitable means and con-
nections whereby one supervisory relay in
the operator’s cord circuit is energized over
said loeal circuit completed when a cord-
connecticn is established to line, and where-
by the other supervisory relay in such cord
circuit is energized over the line circuit
opened when the subscriber on the connected
line hangs up his receiving telephone.

15. In a telephone sv%tem, a condenser
having more than two terminals, conductors
leadlnd from said terminals, an operator’s
cord circuit, two supervisory relays, a local
cireuit, a central station, suitable means and
cannections whereby one supervisory relay
in the operator’s cord circuit is energized
over said loeal circnit completed when a
cord-connection is established to line, and
whereby the other supervisory relay in such
cord circuit is energized over the line circuit
opened when the sancrlbel on the connected
line hangs up his receiving telephone, a re-
ceiver in which one conductor terminates, a
bell or vinger in which another conductor
terminates, “and an impedance coil in which
a third conductor terminates.

16. A telephone system comprising three-
way condensers at the substations, line relays
at the central station and supervisory relays
adapted to be placed in parallel with said
line relays at the central station when con-
nection is established between any two lines,
an operator’s cord circunit, a cenfral station,
suitable means and connections Whereby one
supervisory relay in the operator’s cord cir-
cult is cnergized over a local eircuit com-
pleted when a cord-connection is established
to line, and whereby the other supervisory
relay in such cord cirenit is energized over
the line cireuit opened when the @ub%crlber
on the connected line hangs up his receiving
telephone.

17. In a telephone system, a telephone
line, a line relay permanently connected
therewith, a supervisory relay in parallel
with said line relay, and a battery perma-
nently connected with the line at a point be-
tween said relays and feeding current
through the same in parallel to the line for
tqll\mo‘ purposes, said supervisory relay nor-
mally enhrelv disconnected from said bat-
tery.

18. Tn a telephone system, a telephone
line, a line relay permqnentlv connected
therewith, a supervisory relay in parallel
with said line relay, and a battery having
both poles permanently connected respec-
tively with opposite sides of the line and
feeding current through the relays in paral-
lel to one side of the line for talking pur-
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poses, said supervisory relay normally en-
tirely disconnected from said battery.

19. In a telephone system, a line, a di-
vided battery permanently connected there-
with, a supervisory relay permanently con-
nected with the middle point of said bat-
tery, a line relay and signal for said line,
ind another supervisory relay forming a

shunt for deénergizing the line relay of said
line to retire the line signal thereof. 10
Signed by me at Chicago, Cook county,
Illinois, this 11th day of February, 1902.
HENRY P. CLAUSEN.
Witnesses:
Arraur K. Duranp,
Harry P. BAUMGARTNER.

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




