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To all whom it may concern:

Be it known that I, Henxry P. CrLausen,
a citizen of the United States of America,
and resident of Chicago, Cook county, Illi-
nois, have invented a certain new and use-
ful Improvement in Telephone Systems, of
which the following is a specification.

My invention relates to telephone systems
in which complete metallic circuits are em-
ployed between the substation and the cen-
tral exchange, and in which the current,
both for talking and signaling purposes, is
supplied from a battery or other suitable
source at the central station. In systems
of this character a line signal, preferably in
the nature of a small incandescent lamp, is
usually associated with each line, and the
circuit connections are such that each line
signal glows or responds to a call sent over
the line to which 1t is allotted. It is also
the practice to provide each line with one or
more spring jacks and to employ, as a means
for establishing connection between any two
lines, a flexible cord provided at each end
with a plug adapted for insertion in one of
said jacks. With this arrangement, a sub-
scriber can signal the central operator and
the latter, after inserting the answering
plug of the cord-circuit in the jack of the
calling subscriber, so as to receive the order
for connectlon, can then establish the de-
sired connection by inserting the calling
plug of the cord-circuit in the jack of the

called subscriber. In addition to the fore-
going, it is usual to associate one or more
supervisory or clearing-out signals with the
cord-circuit, so as to enable the central oper-
ator to know when the subscribers have
finished talking and hung up their receivers.
Like the line %1011‘115, these supervisory sig-
nals preferably consist of small incandescent
lamps, which are connected and arranged
to light up or glow as soon as their local
circuits are caused to close by the opening
of the line circuits. As previously stated,
the current, both for the microphone trans.
mitters at the substations and the line and
supervisory signals at the central exchange,
is furnished from a common battery located
at the central station. It is also the practice
to provide suitable circuit connections
whereby the inverticn of the answering plug

of the cord-circuit will operate to auto-
matically extinguish or restore the line
signal.

Genemlly stated, it is the object of my in-
vention to p10v1de a simple, inexpensive,
and highly eflicient telephone system of the
foregoing character.

A Specml object is to provide an improved
circuit arrangement which will obviate the
necessity of supplymo battery current to
the line through the cord-circuit, and to, in
fact, avoid as “much as possible the passage
of battery current for any and all purposes
through the strands of the cord-circuit, so
as to insure against a burning out of the
cords, and partieularly so as To leave the
cord-circuit free of battery current during
conversation between two subscribers.

In other words, it is a particular object
of my invention to provide an improved
arrangement whereby no battery current is
furnished directly from the b‘lttery through
the cord-circuit during conversation, .111(1
furthermore, to thus avoid the use of 1elqys
in the cord strands.

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 reliable in use.

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

The accompanying drawing is a diagram
illustrating a telephone svstem embodymo
the plmclplee of my invention. In this dia-
gram only two substations are shown, to-
gether with two subscribers’ lines and an
operator’s cord-circuit. It will be under-
stood that only such instruments and de-
vices are illustrated as are necessary to a
full understanding of the operation of the
invention.

It will be readily understood that the sub-
scriber’s equipment or substation apparatus,
at the substations A and B can be of any
suitable known or approved character, con-
sistent with the principles and mode of op-
eration of a common-battery or centralized-
source-of-current telephone system. At the
central station, the switchboard apparatus
comprises an operator’s cord-cireuit pro-
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vided with plugs P and P, which latter are
adapted for insertion in the spring-jacks J
and J?, these jacks being respectively con-
nected with the lines leading from sub-
stations A and B. The battery 1, ar other
suitable centralized source of current, is, it
will be seen, permanently connected with
the lines, and adapted to supply current for
both talking and signaling purposes.
Obviously, the various relays, lamp sig-
nals, condensers, impedance coils, etc.,
shown in the drawings and hereinafter de-
scribed, can be of any suitable, known or
approved character. The nature and func-
tions of the various devices and instru-
ments, and also the character, purpose and
advantages of the different circuit arrange-
ments will, however, be best understood by
describing ‘the opers ation of the system as a
whole; and as illustrated and desecribed, and
assuming that the subscriber at substation
A desires connection with substation B, the
operation of a telephone system character-
ized by my invention is as follows: Upon
the removal of the receiver from the sub-
scriber’s hook-switch at substation A, a com-
plete metallic circuit is completed from the
battery 1 through the battery lead 2 and
the impedance coils 3, thence through the
line conductor 4 to the subscriber’s trans-
mitter 5, thence through the primary 6 of
the induction coil, through the contact point
7 and the hook-switch 8, thence through the
other line conductor 9, through the line re-
lay 10, thence through conductor 11 and
impedance coil 12, and through conductors
13 and 14 and back to said battery. The
current flowing through this closed line cir-
cuit energizes the relay 10, causing the lat-
ter to attract its armature. When: attracted,

. the said armature completes a local circuit
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from the battery 1, through the conductors
2 and 15, through the said armature 16 and
its contact point 17, thence through the line
lamp 18 and the conductor 19, and through
the conductors 13 and 14 to said battery.
The current flowing through this closed
local circuit causes S"tld hmp to light up
or glow, and to thereby advise the central
operator of the call. Upon observing this
signal, the central operator then inserts the
answering plug P in the jack J, it being ob-
served that the latter is connected swith the
calling subscriber’s line. This, it will be
seen, operates first to shunt out the line relay
10, the current flowing from the line through
the tip spring 20 of the jack, through the
tip 21 of the plug, through the conductors !
22 and 23, through the supervisory relay 24,
through the conductor 25, through the ring
contact 26 of the plug,
contact spring 27 of the ]ack. and thence |
through the conductor 28 to the conductor |
11, rather than from the line through the
said relay 10. This, it will be undelstood is
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for the reason that the relay 24 is of less
resistance than the line relay. The shunting
out of the line relay in this way operates to

automatically break the local circuit of the

line lamp 18. Thus the operator in insert-
ing the answering plug in the calling -sub-
seriber’s jack automatlcally e\tlnoulshes or
restores the line signal. In addition to the
foregoing, it will also be seen that the in-
sertion of the answering plug in this man-
ner serves to energize the relay 24 by reason
of the latter being included in the line cir-
cuit, and to thus prevent the operation of
the supervisory signal. In other words, the
insertion of the answering plug practically
places the supervisory signal apparatus in
condition to respond or opemte when the
line circuit is broken by the hanging up of
the receiver at the substation.

It will be readily understood that the cen-
tral operator can employ any of the usual or
well known means for communicating with
the different subscribers. Upon receiving
the order for connection from: the calling
subscriber at substation A, the operator then
inserts the calling plug P’ in the jack J’.
This jack is connected with the line leading
to substation B.. After inserting the calling
plug, the operator then presses the usual
ringing-key; so as to ring the subscriber’s
bell at substation B. The insertion of the
calling plug in the jack J” serves to complete
the short local circuit from the battery 1
through conductor 29, thence through the
coil of supervisory-relay 30, through the
armature 31, through the contact-point 32,
thence through the conductors 33 and 34,
through the sleeve contacts 85 and 36 of the
plug and jack, through the conductor 37 and
the impedance coil 38, and thence through
the conductor 39 to said battery. The cur-
rent flowing through this loeal circuit ener-
gizes the supervisory relay 30, causing the
latter to attract its armature. The said
armature when attracted closes a second
local circuit from the said battery through
conductor 29, through the armature 40,
through the contact-point 41, thence through
the supervisory lamp 42, and threugh the
conductor 43 to the battery. The current
flowing through this second local circuit
causes the lamp 42 to light up or glow.
This lamp continues to glow until the sub-
seriber at substation B answers the call.
When the call is answered, the line circuit is
completed from the battery 1, through the

} conductor 39 and impedance 0011 38, through

the line conductor 44 to the subscrlber S
transmitter 45, thence through the primary
46 of the induction coil, through the contact-

throuoh the ring ( point 47 and the hook-switch 48, thence

| through the other line conductor 49 through
the tip spring 50 of the jack, Lhrotwh the
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visory relay 53, through the conductor 54,
throuOh the ring contacts 55 and 56 of tht,
plug and jack, thence through conductor 5

and the impedance coil 58 and through the
conductors 59 and 14 to said battery. This,
it will be seen, energizes the relay 53, causing
the latter to attract its arimature. The said
armature when attracted breaks the local
circuit including the relay 80, causing the
latter to release 1ts armature. The aunatme
40, when released, opens the circuit of the
supervisory lamp 49, Tn this w ay, as stated,
the called subscriber in answering the call
antomatically extinguishes or ILSLOILb thc
supervisory lamp 42, The central operator
then understands that the called subscriber
It will be understood
that the line relay allotted to the line of the
called subscriber is of higher resistance than
the supervisory relay 03 Hence the latter
1s, as stated, included in the line circnit of

‘substation B. ‘With both line circuits thus

closed the two subscribers are connected up
for conversation, it being understood that
the talking circuit includes the parallel line
conductors the tip and sleeve contacts of the
jackets and plugs, and also the two parallel
talking strands of the cord-circuit. The
condensers C and C’ are preferably inter-
posed in the talking strands of the cord-cir-
cmt In this way, the cord-circuit is di-
vided into two inductively connected halves
or parts. During conversation it will be
seen that the battery current is supplied di-
rectly to the lines through permanent con-
nections therewith, and tlnt no battery cur-
rent passes through the cord-circuit str ands,
except what curr ent 1s necessary to encrgize
the relays 24 and 53. It will be seen, how-
ever, that this current energizing the two
supervisory relays, is supplied from the
lines, and not directly from the battery
through the cord-cirenit. TIn other words,
during conversation there is only a small
amount of line current flowing through the
cord-circuit, the relays 24 and 53 being prac-
tically located in line shunts and not, strictly
speaking, in shunts through the cord-circuit.
Both terminals of each shunt are in the line.

When the subscribers have finished talk-
ing and have hung up their receivers, the
operations and circuit connections are as
follows: The hanging up of the receiver at
substation A opens up the line circuit, and
interrupts the flow of current through the
supervisory relay 24. This supervisory ve-
lay when thus deénergized, releases its ar-
mature and the latter closes the short local
circuit from the batterv 1, through con-
ductor 60, through the velay 61, thmuo h the
armature 62 thl'ouoh the confact point G3,
thence thI'ouon conductor ¢4, through the
condnctor 65, throngh the sleeve contacts 66
and 67 of the plug and jack, thence through
the conductor 68 and impedance coil 3, and

through the battery lea(l 9 to said battery,
This energizes the relay 61, causing the lat-
ter to attract its avrmature. The said arma-
ture when attracted closes a second short
local cireuit. from the battery 1, through
the conductor 60, through the armature ()‘)
throngh the contact-point 70, through the
(onductm- 71 and the supervisory lflmp 72,
thence through the conductors 73 and 2 to
said battery. The second glowing of the
lamp 792 advises the central opu‘ator that
the subscriber at substation A has finished
talking and hung up the receiver. In a
slmlLu manner the hanging up of the re-
ceiver at substation B causes the deénergiz-
ing of the relay 53, and a consequent clos-
ing of the local circuit including the lamp
42, The circuits through the supervisory
relay 80 and the said lamp 42 have been
previously described. Upon receiv ing these
clearing-out signals, the central operatOL
then withdraws the plugs from the jacks
and the system is then in its normal or dis-
connected condition. Thus, as stated, dur-
ing conversation there is only a s]wht
amount of line current passing through the
cord-circuit, and no curvent supply tlnou<>h
the cord-circuit divectly from the b.xtterv
At the same time the civenit arrangement is
such as to permit the emplovment of the
usual clearing-out signals, so as to give the
central oper ator comp]oto supervision of the
connections. Furthermore, the advantage
of shunting out the line relays is obtained
without the disadvantage of supplying bat-
tery current to the lines through the cord-
civcuit. In other words, the civeuit ar-
rangement has the advantage of shunting
out the line relays in answering calls, so as
to extinguish the line signals, Tut without
the nocesmtv of thereby me\tmg a double
source of current to one side of the line. It
often happens in systems of this character
that one of the cord-strands becomes par-
tially broken or injured in such manner
as to, when included m a battery cireuit,
cause more or less arcing. This spukmtr
or arcing of the current across the break of
the cord-cirenit is very objectionable, as it
is sure to burn out the cord. With my im-
proved arrangement. however, it will be
seen that the llablllty of injuring the cord-
cireuit is greatly reduced. Dmmtr conver-
sation. as c\phmcd there 1s 011]y a small
amount of line current flowing through
small portions of the cord-circuit. The local
circuits for the supervisory relays 61 and
30 include portions of the talking strands,
hut these cirenits. it will be seen, are broken
immediately after they are closed and while
the subseribers ave talking, and conse-
quently the flow of current is of such shert
duration as not to be objectionable. Tt will
be readily understood that the resistance of
the various resistance coils and relays can
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be suitably regulated or adjusted by those
skilled in the art, and in accordance with
the conditions of any particular case.

The various advantages of my improved
circnit arrangement will be readily appar-
ent to those skilled in the art.

I claim as my invention—

1. In a telephone system, the combination
of a subscriber’s line, a subscriber’s hook-
switch for opening and closing the line cir-
cuit, a three-way jack connected with the
line, a line relay for operating a line signal,
said relay being connected with the tip and
ring contact springs of said jack, a central
source of current supply connected with the
line, an operator’s cord-circuit provided
with a three-way plug adapted for insertion
in said jack, a supervisory relay of lower
resistance than the line relay and connected
with the tip and ring contacts of the plug,
a supervisory relay associated with the cord-
circuit and arranged to be energized when
the first mentioned supervisory relay is de-
energized by the opening of the line-circuit,
and a supervisory lamp included in an open
c¢ircuit having a normally open switch-point
which. remains open until closed by said
second supervisory relay.

2. In a telephone system, the combination
of a subscriber’s line, a line relay for oper-
ating a line signal, a three-way jack con-
nected with the line, an operator’s cord-
circuit provided with a three-way plug
adapted for insertion in said jack, a super-
visory relay connected with the tip and ring
contacts of said plug. said supervisory re-
lay being of less resistance than the line
relay, so as to shunt out the latter when
the plug is inserted in the jack, a supple-
mental supervisory relay connected and ar-
ranged to be energized when the said super-
visory relay is deenormzed and a super-
visory lamp included in a Jocal cireuit hav-
ing a normally open switch-point which
remains open until closed by said supple-
mental supervisory relay.

3. A telephone system compuslng a sub-
scriber’s line, a subscriber’s hook-switch for
opening and closing the line, a three-way
jack connected with the line, a line relay
connected with the tip and ring contact
springs of said jack, a battery permanently
connected with the line at the central ex-
change, an operator’s cord-circuit provided
with a three-way plug adapted for insertion
in said jack, a supervisory relay connected
with the tip and ring contacts of said plug
and ‘arranged to be deénergized when the
line circuit is broken by said switch, a sup-
plemental relay associated with the cord-
circuit and arranged to be energized when
the said supervisory relay is deener017ed
the loeal circuit of said supplemental relaV
including the sleeve contacts of the jack and
plug, and a supervisory lamp included in a
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local circuit having a normally open switch-
point which remains open until closed by
said supplemental relay.

4. In a telephone system, the combination
of a subscriber’s line, a subscriber’s hook-
switch for opening and closing the line cir-
cuit, a battery connected with the line at
the central exchange, a line relay for operat-
ing a line signal, a jack connected with the
line and h‘wmg fwo' contacts which are con-
nected with the terminals of said line relay,
an operator’s cord-circuit provided with a
plug adapted for insertion in said jack, a
supervisory relay having its terminals con-
nected with two contacts of said plug, the
said supervisory relay being of less resist-
ance than the line relay, so as to shunt out

the latter when the plug is inserted in the

jack, a supplemental relay associated with
the cord-circuit and arranged to be energized
when the supervisory relay is deénergized by
the opening of the line circuit by said switch
and a supervisory lamp, the local circuit of
said lamp including a normally open switch-
point which remains open until the super-
visory relay is deénergized and the supple-
mental relay energized.

5. In a telephone system, the combination
of a subseriber’s line, a subscriber’s hook-
switch for opening and closing the line cir-
euit, a battery at the central exchange per-
manently  connected with the line, a jack
permanently connected with the line at the
central exchange, an operator’s cord-circuit
provided with a plug adapted for insertion
i said jack, a supervisory relay having its
terminals connected with two contacts of
said plug, a supplemental relay arranged to
be energized when the supervisory relay is
deenercrlzed by the opening of the line-cir-
cuit by said switch, the local circuit of said
supplemental relay including one talking
strand of the cord-circuit, and a supervisory
lamp included in a local cord-cireuit having
a normally open switchi-point controlled by
said supplemental relay, said normally open
switch-point remaining open until closed by
the deénergizing of the supervisory relay
and the consequent deénergization of the
supplemental relay.

6. In a telephone system, the combination
of a subscriber’s line, a subscriber’s hoolk-
switch for opening and closing the line cir-
cuit, a three-way jack connected with the
line, a battery connected with the line, a line
relay having its terminals connected with
the tip and ring contact springs of said jack,
a line lamp included in a local circuit having
a normally open switch-point controlled by
said line relay, an- operator’s cord-circuit
provided with a three-way plug adapted for
insertion in said jack, a supervisory relay
connected  with the tip and ring contacts
of said plug, suitable impedance coils through
which current is furnished from the battery
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to the line, a supplemental relay arranged
to be energized when the supervisory relay
is detnergized by the opening of the line cir-
cuit by said switch, the local circuit of said
supplemental relay including the sleeve con-
tacts of the plug and jack, a condenser in
each talking strand of the cord-cireuit, and
a supervisory lamp included in a local cir-
cuit having a normally open switch-point
controlled by said supplemental relay, said
normally open switch-point remaining open
until closed by the deénergizing of the super-
visory relay and the energizing of the sup-
plemental relay. :

7. In a telephone system, the combination
of a subscriber’s line, a subscriber’s switch
or circuit-chinging device for opening and
closing the line circuit, a jack connected with
the line, a line relay for operating a line
signal, an operator’s cord-circuit provided
with a plug adapted for insertion in the
jack, a battery at the central station con-
nected with the line, line impedance coils
through which current is furnished from the
battery directly to the line, and a relay nor-
mally connected to a talking strand and
supervisory lamp associated therewith, said
lamp being included in a local circuit con-
trolled only by said relay, a supervisory
electromagnetic device connected and ar-
ranged to be controlled by said switch or cir-
cuit changing device and adapted to control
the circuit of said relay, said local cireuit
remaining open until closed by the opening
of the line-circuit and the consequent ener-
gizing of the relay.

8. In a telephone system, the combination
of a subscriber’s line, a subscriber’s switch
for closing the line-circuit, a line relay for

operating a line signal, a jack connected with

the line, an operator’s cord-circuit provided
with a plug adapted for insertion in said
jack, a central source of current connected
with the line, line impedance devices through
which current is furnished from the said
source directly to said line, a normally open
line shunt for shunting said line relay when
the plug is inserted in the jack, and a relay
normally connected to a talking strand and
a supervisory lamp associated therewith, the
local circuit of said lamp being controlled
only by said relay, and a supervisory electro-
magnetic_device connected and arranged to
be controlled by said switch and adapted to
control the circuit of said relay, said local
circuit remaining open until closed by the
opening of the line circuit and the donse-
quent energizing of the relay. .

9. In a telephone switch-board, the com-
bination of line relays;, supervisory relays,
plugs and jacks and suitable connections for
placing the supervisory relays in parallel
with the line relays, to retire the line sig-
nals, supplemental relays having local cir-
cuits provided with normally closed switch

S

points controlled by the supervisory relays
and normally open switch points controlled
by the said plugs and jacks, and supervisory
lamps having local circuits provided with
normally open switch points controlled only
by said supplemental relays.

10. In a telephone system, the combina-
tion of subscriber’s lines, line relays, a bat-
tery connected with the line through said re-
lays, impedance coils in series with the line
relays, line lamps in parallel with said re-
lays and impedance coils, said lamps having
local circuits provided with normally open
switch points controlled by said Telays,
supervisory relays connected and arranged
to be placed in parallel with said line re-
lays, supplemental relays having local cir-
cuits controlled by said supervisory relays,
and supervisory lamps having local circuits
controlled by said supplemental relays.

11. In a telephone system, an operator’s
cord cireuit, a pair of supervisory relays for
each end of said cord circuit, one member
of each pair excluded from the talking cir-
cuit and controlling the other, and a super-
visory lamp controlled exclusively by the
other said member of each pair, together
with means under the control of the operator
for producing an audible call signal at the
called subscriber’s station over a complete
metallic ringing cireuit. .

12. In a telephone switch-board, the com-
bination of line relays, supervisory relays
adapted to be placed in parallel with said
line relays, supplemental relays having local
circuits controlled directly by said super-
visory relays, and supervisory lamps having
local circuits controlled exclusively by said
supplemental relays, together with a com-
mon battery or centralized source of current
supply permanently connected with both
sides of the lines to furnish the electric cur-
rent necessary for talking and signaling
purposes, said supplemental relays provided
with armatures adapted when attracted to
close the circuit of the lamps.

13. In a telephone system, the combina-
tion of line relays, a cord ‘circuit, super-
visory relays connected with the cord ecir-
cuit and adapted to be placed in parallel
with the line relays, a common battery or
centralized source of current supply perma-
nently connected with both sides of the lines
to furnish the electric current necessary for
talking and signaling purposes, and supple-
mental relays dirvectly controlled by said
supervisory relays, provided with armatures
adapted when attracted to close the circuits
of the lamps, said lamp circuits having no
other points of control.

14. In a telephone system, the combina-
tion of a subscriber’s line, a line relay for
operating a line signal, a three-way jack
connected with the line, an operator’s cord-
circuit provided with a three-way plug
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adapted for insertion in said jack, a super-
visory relay connected with the tip and ring
contacts of said plug, sald supervisory relay
adapted to shunt out the latter when the
plug is inserted in the jack, a supplemental
supervisory relay connected and arranged to
be energized when the said supervisory re-
lay is deénergized, and a supervisory lamp
included in a local circuit having a nor-

10 mally open switch-point which remains open

until closed by said supplemental super-
visory relay.

15. In a telephone system, a line relay,
and a low-wound supervisory relay for

15 shunting the line relay, said line relay perma-
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nently connected with the central battery,
said supervisory relay normally entirely dis-
connected from the battery.

16. In a telephone system, a pair of super-
visory relays, a supervisory signal con-
trolled by said relays, and a line relay
adapted to be shunted by one of said super-
visory relays to retire the line signal.

Signed by me at Chicago, Cook county,
Tllinois this 14th day of March 1902.

HENRY P. CLAUSEN.

Witnesses:
ArrrUr F. DUraND,
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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