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To wll whony it My concern!

Be it known that [, WiLLiam W. DEAN, a citi-
szen of the United States, residing at Chicago,
in the county of Cook and State of Illinois, have
invented new and useful Improvements in
Telephone Systems, of which the following is
a specification.

My invention relates to improvements in
telephone systems wherein subscribers’ lines
center at one or more offices and wherein
means are provided to variously connect the
lines together for conversational purposes.
Tt has special reference to those systems em-
ploying central batteries for automatically
signaling from subscribers’ stations to the cen-
tral office and for the operation of supervisory
signals associated with established connec-
tions. It has for its object, generally stated,
the provision of a system having few and sim-
ple parts and one that will be positive, effi-
cient, and economical in operation.

In the earrying out of my invention 1 pro-
vide the subscribers’ lines with a plurality of
cut-off relays, which are insensitlve or irre-
sponsive to calling current in the line, but
which are adapted to be operated at desired
times to render the line-signals inoperative,
and finally to produce a conversational cir-
cuit having no ground branches or similar ob-
structions connected therewith.

The invention therefore consists in the novel
constructions and arrangements hereinafter
described, and particularly pointed out in the
appended claims, reference being had to the
accompanying drawings, forming a part here-
of, in which the same reference characters
designate like parts throughout both views,
in which—

Figure 1 represents diagrammatically two
subscribers’ stations and a central-office con-
nective apparatus, and Fig. 2 is a modifica-
tion in diagram of the arrangement of the
cut-off relays in the subscriber’s line.

L and L’ represent subscribers’ lines ex-
tending, respectively, from the subscribers’
stations A and A” to the central office C. At
the subscribers’ stations the line conductors
9 and 3 are connected together by a perma-

nent branch conductor, including in series the
condenser 4 and the standard signal-bell 5,
the transmitter 6 and receiver 7 being in a
bridge of the circuit, which is normally
opened by the telephone-hook 8 and closed
when the receiver is rémoved therefrom.

At the central office the line conductor 2
includes a cut-off relay #, provided with two
armatures or a double armature, the said line
being extended on through one of the arma-
tares 9 and through another cat-off relay 7* to
ground atG. Theotherline conductor 3 passes
through the other armature 10 of the cut-off
relay 7, thence through the armature 11 of the
cut-off relay #%, through the line-relay 7, bat-
tery B, and is connected with the other line
conductor 2. These relays»and 7*are insensi-

' tive or unresponsive to calling-current in the

line, while the line-relay #* is sensitive or re-
sponsive to such currents, whereby when the

subscriber closes his line-circuit by taking up

his receiver only the line-relay #° is operated.
This difference of sensitiveness or responsive-
ness may be obtained in many different ways,
that shown in Fig. 1 consisting of low-wound
cut-off relays of few turns and a high-wound
line-relay of a greater number of turns, with
the attending result thatsufficient currentdoes
not flow in the line to operate the low-resist-
ance relays when a subscriber calls, thus leav-
ing the line intact, while the line-relay is en-
ergized to expose 1ts signal. Each of the
lines is provided with an individual signal-
lamp S, the circnit of which is completed
from the battery B by the line-relay #* when
a subscriber calls. The subscribers’ linesare
also provided with jacks or switch-sockets J
and J’, having tip and sleeve contacts connected
with the branches 8" and 2/, the cut-oft relay
» being in the line-circuit between the sub-
scriber’s station and the jacks.

A cord-cireuit D is provided at the central
office and includes the connecting-plugs P P’
which have tip and sleeve contacts p P, the
tip-strand ¢ and sleeve-strand s being con-
nected with the corresponding contacts of the
answering-plug P and the similar strands ¢
and ¢ with the tip and sleeve contacts of the
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calling-plug P%. The condensers ¢ serve to
divide the two strands conductively and to
unite them inductively for the free passage of
voice-currents. The strands ¢ and # are con-
nected with one pole of the battery B*, which is
grounded at G*, through the medium of branch
conductors 12, which include supervisory re-
lays +*, while the sleeve-strands s and &’ are in
like manner connected with the other pole
of the same battery through corresponding
branches13, similar supervisory relayss°being
included in said branches 13. Supervisory
lamps S* and S° have their circuits from the
battery B* controlled by these relays #* and
7°, the former normally closing the circuits,
while the latter normally open them and are
associated, respectively, with the answering
and calling plugs P and P~

The operator’s telephone is adapted to be
bridged across the cord-circuit, as indicated
diagrammatically, the bridge including her
receiver, the condenser, and the induction-
coil in series, while the transmitter and pri-
mary of the induction-coil are in a local cir-
cuit. (Not completely shown, but preferably
containing the battery B%.) A ringing-gen-
erator 15, having one pole grounded, is
adapted to be connected with the calling-plug
P* by the ringing-key 16 to enable the oper-
ator to signal the subsecriber.

In the operation of the system the sub-
scriber closes his line-circuit by removing
the receiver from the telephone-hook, which
allows current from the battery B connected
with that line to flow throughout the metallic
line, including the coils of the cut-off relays
7 and 7* and the line-relay +*. As before
stated, on account of the small flow of cur-
rent at this time only the sensitive relay 7°
is operated to close the circuit of the indi-
vidual signal-lamp S. The operator obsery-
ing the lighted lamp inserts the answering-
plug P into the jack J and by so doing closes
a local circuit from ground G* at the cord-
circuit, through the battery B? the branch
conductor 18, connected with the sleeve-strand
s, the supervisory relay »°, sleeve-strand 8,
sleeve-contacts of the plug P and jack J, the
branch conductor 2’ forming part of the tall-
ing-circuit, ar mature 9 of cut-off relay », relay
7" to ground at G.  Owing to the fact that the
subscriber’s telephone is now off the hook, a
second path for the current from battery B is
now also provided from the junction of the
ground branch containing armature 9 with the
line conductor 2, over said line conductor 2 to

© the substation, with return over conductor 3,

60
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the current in this latter path being obviously
in the reverse direction from that which flows
therein when the subscriber is calling the cen-
tral office. As a result of the establishment

of these various circuits and connections by
the act of plugging-in in response to the sub-
scriber’s call, the cut-off relay » is operated
and attracts both its armatures to entirely cut !

794,702

off the relays +” and »* and thie ground con-

nection and to retire the signal S. The in- |

sertion of the plug P also energizes the su-
pervisory relays +*and »*, the one to open and
the other to close the circuit of the super-
visory signal 8%, which therefore remains inert.

Upon ascertaining the party wanted the
line is tested and if idle the calling-plug P*is
inserted in the jack of that subscriber and
the ringing-key 16 operated to throw the gen-
erator 15 into connection with the subscrib-
er’s line. The circuit for the ringing-current
may be traced from ground at G° at the gen-
erator, through the plug P% over the line 1.2
to the subscriber’s station A and back to the
central office, where it passes through the
sleeve of the plug to the branch conductor

17, through the battery B? to ground at G2

The branch 17 is in parallel with the sleeve-
strand s’ for the purpose of providing a by-
path for ringing-current about the relay »* to
prevent possible chattering of the same. Be-
fore the subscriber responds a local circuit is
established from the ground G* at the cord-
circuit through the battery B, the supervi-
sory relay +°, and sleeve-strand s, through
the portion 2' of the talking - circuit, the
armature 9 of cut-off relay », which has not
yet been energized, through the relay #* to
ground G. This operates the cut-off relay *
to cut out the line-relay 7° to cause line-lamp
S to remain inert and to close the circuit of
the supervisory lamp S°, which is now illu-
mined and remains so until the response of
the called subscriber, when the relay »*in the
metallic circuit is operated to open the su-
pervisory - lamp circuit and extinguish the
same to indicate the response to the operator,
and relay »is energized to cut off the line ex-
tension and ground. It will be observed that
the relays #*, and therefore the lamps S?* and
S? are under the control of the respective sub-
scribers, since as soon as the metallic line is
opened at the hook-switches the relays » are
deénergized; but the local circuits through »*
are immediately established and relays ° re-
main excited to prevent the undesired open-
ing of the supervisory-lamp circuits and the
lighting of line-lamps S. The relays 7° are
therefore deénergized only when the plugs are
withdrawn and then serve to open the super-
visory-lamp circuits. The subscriber is en-
abled before disconnection to wink his super-
visory lamp by vibrating his hook to attract
the operator’s attention. Had the called sub-
scriber’s line been busy when the operator
tested the same the sleeve of the jacks would
have been connected with the live side of the
battery and a complete circuit would have
been established from the sleeve of the jack
through the tip of the calling-plug to ground
* or the office return. This would have
caused a click in the operator’s receiver and
would have indicated to her the condition of
the line. It will also be observed that when
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the subscriber first calls for a connection the !
sleeve-terminals of the jacks, which are the
testing-terminals, are connected with the live
pole of the battery B through the telephone-
line conductor 3, the subscriber’s instrument,
and the line-limb 2 and conductor 9, and since
the cut-off relay +* is possessed of an appre-
ciable resistance a test-click is received by the
operator over her grounded tip-cord strand
when she tests a line under these conditions.

When the subscribers are through talking,
their receivers are returned to the telephone-
hooks and the lines opened, thus degnergizing
the supervisory relays 7* and allowing their
armatures to close the circuits of the supervi-
sory signals 8% and S°, which are lighted and
indicate to the operator the termination of the
conversation. The plugs are then withdrawn
and all parts restored to normal condition, the
relays #° serving to open the circuits of lamps
S®and S ,

While I prefer to render the cut-off relays
insensitive to current in the line when a sub-
seriber is calling by making them of low re-
sistance and of few turns and to render the
line-relay sensitive to such currents by mak-
ing it of high resistance and a greater number
of turns, I do not limit myselt to this specific
construction and arrangement. Other meth-
ods for accomplishing the same results may
be employed. For example, in Fig. 2 a po-
larized cut-oft relay # is shown which may be
used in place of the relay »of Fig.1 and which
will not operate when the subscriber calls by
reason of the wrong direction of current there-
through from the battery B, but which relay
will operate as soon as a subseriber inserts a
plug of the cord-circuit similar to that of Fig.
1 into the jack J of. the line, for current will
then be reversed through it.

Tt will be understood that the line-relays
and lamps may be replaced by other signaling
devices, that the several batteries referred to
may be one common source of current, pref-
erably a storage battery, and that the several
orounds mentioned may be the usual office
return. A through metallic talking-circuit
from one station to the other entirely free
trom grounds is thus provided. I have se-
cured good results with cut-off relays » of
twenty ohms resistance, relays #* of one hun-
dred ohms resistance, and the line-relaysof one
thousand ohms, the other parts being of the
dimensions usually or preferably employed.

Having described my invention, what I
claim is—

1. In a telephone system, the combination
with a subscriber’s line-circuit, of two cut-off
relays for the line, a line-relay, a line-signal
controlled thereby, a source of current, and
means for operating one or the other of said
cut-off relaysunder different conditions of use
for rendering the line-signal inoperative, sub-
stantially as described.

4

2. In a telephone system, the combination

a8

with a telephone-line; of two cut-off magnets,
a line signaling-magnet and a central source
of current in series in the line; said cut-off
magnets being unresponsive to current in the
line when the subscriber is calling the central
office and the line signaling-magnet respon-
sive, and means for operating one or the other

of said cut-off magnets under different condi-

tions of use and over circuits including a por-
tion of the talking-circuit to render the line-
signal inoperative, substantially as described.

3. In a telephone system, the combination
with a telephone-line; of two low-resistance
cut-off magnets, a high-resistance line-signal-
controlling magnetand acentral source of cur-
rent in series in the line; said cut-off magnets
being unresponsive to current in the line when

‘the subseriber is calling the central office and

said signal-controlling magnet being respon-
sive to such current, and means for operating
one or theother of said cut-off magnets under
different conditions of use to render the line-
signal inoperative, substantially as described.

4. In a telephone system, the combination
with a subscriber’s line-circuit, of two cut-off
relays in the circuit, a line-relay, aline-signal,
a source of current, the cut-off relays being
insensitive and the line-relay sensitive to call-
ing-current in the line, means for operating
one of said relays at one time and the other
at another time, and further means controlled
by either of said relays when operated to
render the line-signal inoperative, substan-
tially as described.

5. In a telephone system, the combination
with a subscriber’s line-circuit, of two electro-
magnetic cut-off devices for the eireuit, a line
signaling device, a source of current, and
means to operate one of said cut-off devices
in theact of establishing a connection with the
line and for operating the other when the sub-
seriber responds, substantially as described.

6. In a telephone system, the combination
with a subscriber’s line-signal; of two cut-off
magnets, a line-signal magnet and a central
source of current in the circuit; said cut-off
magnets being unresponsive to current in the
Jine when the subscriber is calling the central
office and the line-magnet being responsive,
and means to operate one of said cut-off mag-
nets in the act of establishing a connection
with the line, and for operating the other when
the subscriber responds, substantially as de-
seribed.

7. In a telephone system, the combination
with a subscriber’s line-cireuit; of two low-re-
sistance cut-off magnets,a high-resistance line-
signal-controlling magnet,and acentral source
of current in series in said circuit whereby
when the subscriber is calling only the line-
signal magnet is operated; and means to oper-
ate one of said cut-off magnets in the act of
establishing a connection with theline and for
operating the other when the subscriber re-
sponds, the circuit of both said magnets in-
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cluding a portion of the talking-circuit, sub-
stantially as described. :

8. In a telephone system, the combination
with a subscriber’s line-circuit, of two cut-off
relays in the circuit, a line-relay, a line-signal,
a source of current, said cut-off relays being
insensitive and the line-relay sensitive to call-
ing-current in the line, and means to operate
one of said insensitive relays over a circuit
having a portion coincident with the talking-
circuit to render the line-signal inoperative
when a connection is established with the line
and the line-circuit is open at the subscriber’s
station, and for operating the other insensi-
tive relay to cut out both of the other relays

-when the subscriber responds, substantially as

described. :

9. In a telephone system, the combination
with a subseriber’s line-circuit, of two cut-off
relays in the circuit, a line-relay, a source of
current, said cut-off relays being insensitive
and the line-relay sensitive to calling-current
in the line, a grounded circuit completed in
the act of making a connection with the line
for operating one of the cut-off relays to cut
out the line-relay, and means for operating
the other cut-off relay over the talking-circuit
to cut out both of the other relays and the
ground connection, substantially as described.

10. In a telephone system, the combination
with a subseriber’s line-circuit; of two cut-off
relays, a line-signal-controlling magnet and a
central source of current in the circuit; said
cut-off relays being of low resistance and the
line-signal-controlling magnet of high resist-
ance, whereby the latter only operates when
the subscriber is calling the central office, a
grounded circuit completed in the act of mak-
ing a connection with the line for operating
one of the cut-off relays to prevent the opera-
tion of the line-signal, and means for operat-
ing the other cut-off relay over the line talk-
ing-circuit daring conversation to cut off the
other relay and the signal-controlling electro-
magnet, substantially as described.

11. In atelephone system, the combination
with a subscriber’s line-circuit, of two cut-off
relays for the line; a line signaling device for
the line, and a source of current, one of said
cut-off relays being operated when a connec-
tion is established with the line and the other
cut-off relay being operated during conversa-
tion, said relays serving when actuated to
render the line-signal inoperative, substan-
tially as desecribed.

12. In a telephone system, the combination
with a subscriber’s telephone-line, of two cut-
off relays for the line, a line signaling device
for the line, a source of current associated
with the line, and means for operating one of
said cut-off relays when a connection is estab-
lished with the called subscriber’s line to ren-
der the said device inoperative and for oper-
ating the other cut-off relay when the sub-
seriber responds to cut off all ground connec-

164,702

’ N
“tions from the line talking-circuit, substan-

tially as described.

13. In a telephone system, the combination
with a subscriber’s telephone-line; of two cut-
off relays, aline-signal-controlling magnet and
a central source of eurrent in the line where-
by when the subsecriber calls only the line-
signal is operated; and means for operating
one of said cut-off relays when a connection
is established with the called subscriber’s line
to render the line-signal inoperative, and for
operating the other cut-off relay when the sub-
seriber responds to cut off all ground connec-
tions from the talking-circuit of the telephone-
line, substantially as described.

14. In atelephone system, the combination
with a subscriber’s telephone-line; of two low-
resistance cut-off relays, a line-signal-control-
ling electromagnet of high resistance and a
central source of current in series in the line,
whereby when the subscriber calls only the
signaling-magnet is operated; and means for
operating one of said cut-off relays when a
connection is established with the called sub-
scriber’s line to render the signal inoperative,
and for operating the other cut-off relay when
the subscriber responds to cut off all ground
connections from the talking-circuit of the
line, substantially as described.

15. Ina telephone system, the combination
with a subscriber’s telephone-line, of two elec-
tromagnetic cut-off devices for the line, a line
signaling device for the line, a source of cur-
rent associated with the line, and means for
operating one of said cut-off devices when a
connection is established with the line and for
operating the other of said cut-off devices dur-
ing conversation, the operation of the first
cut-off device serving to render the line sig-
naling device inoperative and the operation of
the second cut-off device serving to entirely
disconnect the line signaling device and the
first cut-off device from the line, substantially
as described.

16. In a telephone system, the combination
with & telephone-line; of two low-resistance
cut-off magnets, a high-resistance line-signal-
controlling electromagnet and a central source
of current in the line, whereby when a sub-
scriber calls only the line-signal is operated;
and means for operating one of said cut-off
devices when a connection is established with
the line, and for operating the other of said
cut-off devices during conversation, the oper-
ation of the first-named cut-off device serving
to render the line-signal inoperative, and the
operation of the second cut-off device serving
to entirely disconnect said first cut-off device
and signal-controlling magnet from the talk-
ing -circuit of the line, substantially as de-
scribed. '

17. In a telephone system, the combination
with a subscriber’s line having conductors
normally extending to opposite poles of a
source of current, of a signal-controlling elec-
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tromagnet in one of said conductors, a switch
in said conductor between said magnet and
the subseriber’s station. & pair of cut-off relays
each having a winding connected in the line,
the actuating-winding of one of said relays
being connected in the other conductor of said
line, said relays being unresponsive to cur-
rent in the line when the subsecriber is calling
the central station, and said second-named re-
lay serving to control the said switch, substan-
tially as described.

18. The combination with a telephone-line,
of a line signaling device, a pair of cut-off re-
lays and a source of current normally in cir-
cuit in the line, the line signaling device only
being responsive to current from said source
when a subscriber is calling, a cord - circuit
adapted to be connected with the line, a su-
pervisory signal associated therewith, means
for establishing a path for-current over one
side of the said cord-circuit to operate one of
said relays and to place said supervisory sig-
nal in condition to operate, and a relay adapt-
ed to render the said signal inoperative and
having its windings disposed in a path of cur-
rent over the other side of the cord-circuit
and the telephone-line, the other cut-off relay.
being also included in the telephone - line
whereby said cut-off relay and the other relay
are controlled by the subscriber, substantially
as described. -

19. The combination with a telephone-line,
of a line signaling device, a pair of cut-off re-
Jays and a source of current normally in cir-
cuit in the line, the line signaling device only
being responsive to current from said source
when a subscriber is calling, a cord-circuit
adapted to be connected with the line, a super-
visory signal associated therewith and means
for establishing a path for current over oné
side of the cord-circuit to operate one of said
cut-off relays and the supervisory signal, and
an electromagnetic device adapted to render
said supervisory signal inoperative and hav-
ing its winding disposed in a path of current
over the other side of the cord - circuit and
telephone-line, the other cut-off relay being
also included in the telephone-line, whereby
said electromagnetic device and said ‘second
relay are controlled by the subscriber, sub-
stantially as described.

90. Ina telephone system, the combination
with a subseriber’s line-circuit, of two elec-
tromagnetic cut-off devices for the circuit, a
line signaling device, and a source of current,
one of said cut-off devices being under the
control of the central office and the other un-
der the joint control of the central office and
subscriber, substantially as described.

91. In atelephone system, the combination
with a telephone-line; of two cut-off magnets,
a line-signal-controlling electromagnet and a
central source of current in series in the line;
said cut-off magnets being insensitive and the
line-magnet sensitive to calling-current on the

S

line, one of said cut-off magnets being under
the control of the central office and the other
under the joint control of the central office
and the subscriber, substantially as described.

29. In atelephone system, the combination
with a telephone-line; of two low-resistance
cut-off magnets, a high-resistance line-signal-
controlling magnet and a central source of
current in series in the line; whereby when
the subscriber calls only the line-signal is op-
erated, one of said cut-off magnets being un-
der the control of the central office and the
other under the joint control of the central
office and the subscriber, substantially as de-
scribed.

93. Inatelephone system, the combination
with a subscriber’s line-circuit, of two elec-
tromagnetic cut-off devices for the circuit, a
line signaling device, a source of current, and
means to operate one of said cut-off devices
over a local circuit, and for operating the
other over the line-circuit, substantially as
described.

94. Inatelephone system, the combination
with a line-circuit; of two cut-off devices, a
line signaling device and a source of current
in the line-cireuit; said cut-off devices being
insensitive and the signaling device sensitive
to calling-current in the line, and means to
operate one of said cut-off magnets over a local
cireuit and for operating the other over the
line-circuit, substantially as described.

95. In atelephone system, the combination
with a telephone-line; of two low-resistance
cut-off magnets, a high-resistance line signal-
ing magnet and a central source of current in
the line; said cut-off magnets being insensi-

tive and the line-magnet sensitive to current .

in the line when the subscriber calls, and
means to operate one of said cut-off magnets
over a local circuit and for operating the other
over the line-circuit, substantially as de-
seribed. ‘

96. In a telephone system, the combination
with a subscriber’s line-circuit, of two cut-off
relays, a line signaling device, a source of cur-
rent and means to operate one of said cut-oft
relays over a local cireuit, and further means
for operating the other relay at the desired
time, said relays serving to render theline-sig-
nal inoperative, substantially as described.

97. In a telephone system, the combination
with a subseriber’s line-circuit; of two cut-off
relays, a line signaling device and a source of
current in the circuit; said cut-off relays be-
ing unresponsive to calling-current in the line
when the subscriber is calling the central of-
fice, and means for energizing one of said cut-
off relays in a local circuit when the operator’s
cord-circuit is connected with the line and for
operating the other cut-off relay over the tele-
phone-line when the subscriber responds, said
relays serving to render the line-signal inop-
erative, substantially as described.

98. The combination witha telephone-line,
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of two_cut-off relays in the line, a line signal- |

ing device in the line, said cut-off relays being
unresponsive to calling-current in the line
when the subscriber is calling the central of-
fice, one of said relays being located between
the connection-terminals of the line and the
subscriber’s station, a cord-circuit adapted to
be connected with the line, a pair of super-
visory relays associated therewith, and a cen-
tral source of current, said relays jointly con-
trolling a supervisory signal, and means when
the cord-circuit is connected with the line for
including said source of current, one of the
supervisory relays and one of the cut-off re-
lays in a local circuit, said loeal circuit includ-
ing a part of one side of the talking-circuit,
the other’ cut-off relay being included in the
metallic telephone-line during conversation
together with said source of current and said
second supervisory relay, the first-named sn-
pervisory relay serving to actuate the super-
visory signal and the second - mentioned su-
pervisory relay serving to render the super-
visory signal inoperative, and said source serv-
ing to charge the transmitters for talking as
well as for the operation of said relays and
signals, substantially as described.

29. In a telephone system, the combination
with a telephone-line; of two low-resistance
cut-off magnets, a high-resistance line-signal-
controlling magnet and a central source of
current in the line; said cut-off magnets re-
ceiving an insufficient flow of current when
the subscriber is calling the central office to
operate them, and means to cause an increased
flow of current through one of said cut-off
magnets when a connection is established with
the line for operating the same, and for caus-
ing an increased flow of current through the

.other cut-off magnet when the subseriber re-

sponds to operate it,su bstantially as described.

30. In a telephone system, the combination
with a subseriber’s telephone-line, of two cut-
off magnets for the line, a high-resistance line-
signal-controlling electromagnet,. one of said
cut-off magnets being of low resistance and
in the path of current when the subscriber
calls the central office, said magnet being un-
responsive to such calling-current, the other
cut-off magnet being also in the path of call-
ing-currentin the line but unresponsive there-
to, and means for operating one of said mag-
nets when a connection is established and the
otherduring conversation, substantially as de-
scribed. T :

31. In atelephone system, the combination
with a telephone-line, of two cut-off magnets
for the line, one of said magnets being per-
manently connected in the telephone-line and
unresponsive to calling-current therein, a line-
signal-controlling magnet, and means for op-
erating both of said cut-off magnets at differ-
ent stages in the establishment of connections
for conversation to render the line-signal in-
operative, substantially as described.
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32. In a telephone system, the combination
with a telephone-line, of two cut-off magnets
in the line, one being permanently connected
in the line and the other being of low resist-
ance, a line-signal-controlling electromagnet,
and means for operating said cut-off magnets
at different times in the completion of con-
nections for conversation to render the line-
signal inoperative, substantially as described.

33. In a telephone system, the combination
with a telephone-line, of two cut-off magnets
in the line, said magrets being of low resist-
ance and therefore unresponsive to calling-cur-
rent in the line, a high-resistance line-signal-
controlling magnet for the line, one of said
cat-off magnets being permanently connected
in the telephone-line, and means for operating
the said magnets to render the line-signal in-
operative when a connection is established
with the line, substantially as described.

34. In a telephone system, a line-circuit
comprising two line conductors extending
normally to opposite poles of a source of cur-
rent, two low-resigtance cut-off relays in-

[ cluded in one of said line conductors, a high-

resistance line-relay in the other conductor,
said conductors being extended through nor-
mal contacts of the cut-off relay in the line
toward the subscriber’s station, connection-
terminals for the line having one set of con-
tacts connected with one line conductor on the
substation side of said normal contacts and
another set of contacts connected between the
said normal contacts of the other conductor
and the winding of said relay nearer the sub-
station, substantially as described.

35. The combination with a multiple-switch-

board common-battery telephone-line, of test-

ing-contacts connected directly with one side
of the line, a source of current connected in
the line between the line conductors, an ap-
preciable resistance between said testing-con-

tacts and the current source, an operator’s

testing-circuit connected with the same pole
of said source as the testing-contacts, where-
by when a subscriber calls the central office
the said testing-contacts are raised to a po-
tential above that of said pole and when the
line is tested a flow of current from said bat-
tery takes place over the subscriber’s line,
and means for opening the connection be.
tween said testing-contacts and the battery
when the cord-circuit is connected with the
line for conversation, substantially as de-
scribed.

36. Thecombination witha multiple-switch-
board common-battery telephone-line, of test-
ing-contacts connected directly with one side
of the line, a source of current connected in
the line between the line conductors, an ap-
preciable resistance between said testing-con-
tacts and the current source, an operator’s
testing-circuit connected with the same pole
of said source as the testing-contacts, where-
by when a subscriber calls the central office
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the said testing-contacts are raised to a poten-
tial above that of said pole and when the line
is tested a flow of current from said battery
takes place over the subseriber’s line, and a re-
lay included in the telephone-line when the
cord-cirenit is connected therewith for con-
versation, said relay serving to open the con-
nection between said testing-contacts and the
battery, substantially as described.

37. The combination with a telephone-line
having connection-terminals conductively as-
sociated therewith during conneetions for con-

“versation, of an individual line signaling de-

vice therefor, a cut-off relay for the line and
individual thereto, said cut-off relay having
its winding permanently connected in the me-
tallic talking-line circuit and being actuated
during a connection to render the line signal-
ing.device inoperative, substantially as de-
scribed.

38. The combination with a telephone-line

having connection-terminals conductively as-
sociated therewith during connections for con-
versation, of a line signaling device therefor,
and an electromagnetic cut-off device for the
line having its winding included in one line
conductor and in the talking-circuit during a
connection, said device serving when operated
to render the line-signal inoperative, substan-
tially as described.

39. The combination with a telephone-line,
of a line signaling device therefor, and asource
of current, a cut-off relay for the line having
its winding included in the talking -circuit
during a connection, the normal connection of
the line with the said device and source of cur-
rent being extended through contacts of said
relay. whereby during a connection the said
relay is operated to render the line signaling
device inoperative, substantially as described.

40. The combination with a telephone-line,
of a cut-off relay therefor having its winding
included in the metallic circuit of the line and
in the path of talking-currents during a con-
nection, a cord-circuit adapted to be connect-
ed therewith, a source of current bridged
across the cord-circuit, whereby when the
cord-cireuit is connected with the line for con-
versation the said cut-off relay is operated,
said relay serving to render the line signal-
ing device inoperative, substantially as de-
scribed.

41. The combination with a telephone-line,
ot a cut-off relay therefor having its winding
connected in one of the line conductors and in
the talking-circuit, a cord-circuit having a
source of current associated therewith, a su-
pervisory signal associated with the cord-cir-
cuit and placed in condition to operate by
current flowing over one side of the cord-cir-
cuit when the cord-circuit is connected with
the telephone-line, said signal being rendered
inoperative by current flowing from said
source over the metallic-line circuit, said cut-
oft relay being operated at the same time from

4

said source to render the line signaling de-
vice inoperative, substantially as described.
49. The combination with a telephone-line,
of a cut-off relay therefor connected in the
talking-line and between the jacks of the tele-
phone-line and the substation, said relay be-
ing operated during a connection to render
the line signaling device inoperative and to
cut off all ground connections from the metal-
lic talking-circuit, substantially as described.
43. The combination with a telephone-line,
of a cut-off relay therefor having its winding
included in one of the line conductors and in
the talking-circuit during an established con-
nection, a source of current included in the
metallic line during the connection to furnish
current for talking purposes, said cut-off re-
lay having two sets of normal contacts each

set being included in the normal connection’

of the telephone-line with its line signaling
device and battery, substantially as described.

44. In atelephone system, the combination
with a telephone-line, of a line-signal, a cut-
oft relay responsive to current in the line duar-
ing conversation, a cord-circuit, a su pervisory
signal associated with said cord-circuit and
adapted to be put in condition to be operated
by current over a local circuit including a por-
tion of the talking-circuit when a connection
is first established, said relay in the line serv-
ing when actuated to interrupt the local path
for such current, substantially as described.

45. In a telephone system, the combination
with a telephone-line, of a line-signal, a cut-
oft relay responsive to currentin the line dur-
ing conversation, a cord-circuit, asupervisory
signal associated therewith, said signal being
placed in condition to be operated by current
over a portion of one side of the talking-cir-
cuit and ground when a connection is first es-
tablished with the line and to be rendered in-
operative by current over the metallic line
when the subscriber responds, said relay in
the line serving when actuated to interrupt
the said ground connection and at other times
to complete the same, substantially as de-
seribed.

46. In a telephone system, the combination
with a telephone-line, of a line-signal, a cut-
off relay permanently connected in the talk-
ing-circuit and responsive to current therein
during conversation, a cord-circuit, a super-
visory signal associated therewith and ren-
dered operative by current over one side of
the talking-circuit and ground and inopera-
tive by current over both sides of the talking-
circuit, said relay serving when actuated to
cut off the ground connection for such oper-
ating-current, substantially as described.

47. In a telephone system, the combination
with a telephone-line, of a line-signal, a cut-
off relay in the external portion of the tele-
phone-line in the path of current during con-
versation and actuated by said current therein
during conversation, a switch at the substa-
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tion to control said relay, and a ground-tap
of the line controlled by said relay, substan-
tially as described.

48. In a teleplione system, the combination
with a telephone-line, of a line-signal, a cut-
off relay and a source of current in the line
during conversation, said relay being respon-

sive to current from said source during con-

versation, a branch conductor connected with
the line over which current flows from said
battery when the branch is completed, and a
resistance included in said conductor, where-
by when the metallic-line circuit is closed said

relay isactuated, said relay serving to control.

the continuity of said branch, substantially as
deseribed.

49. In a telephone system, the combination
with a telephone-line, of a cut-off relay in the
talking-circuit of the line, a source of current
bridged across the line during conversation,
a third conductor connected with one side of
said line and with the opposite pole of said
source from that with which the said side of
the line is connected, said relay serving when
actuated to open said third conductor, and a
resistance included in said third conductor to
cause a sufficient flow of current over the
talking-circuit to operate said relay, substan-
tially as described.

50. In a telephone system, the combination
with a telephone-line, of a relay connected in
the talking-circuit thereof, a ground branch
from one side of the line controlled by said
relay, a cord-circuit, a source of current and
a pair of relays associated therewith, a super-
visory signal controlled by said relays, one of
said relays being energized by current over a
portion of one side of the talking-circuit and
said ground branch when a connection is es-
tablished and serving to operate said super-
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visory signal, and the other being energized

by current from said source over the metallic
line to render the signal inoperative when the
subscriber is talking and the said first-named
relay is actuated, substantially as described.

51. In a telephone system, the combination

with a telephone-line, of a line-signal, a cut-
off relay to render the line-signal inoperative

connected in the talking-circuit of the line
and actuated by current therein during con-
versation, a branch conductor of the line con-
trolled by said relay, a cord-circuit to estab-
lish connection with the line for conversation,
a supervisory signal associated therewith, said
signal being caused to operate by current over
said branch when the said relay is desnergized,
substantially as described. v

52. In a telephone system, the combination
with a line-circuit having jacks connected
therewith, a subscriber’s station on said cir-
cuit, a cut-off relay, a line-relay and a source
of current, said cut-off relay having its wind-
ing in said circuit between the subscriber’s
station and the jacks, and adapted to be op-
erated to render the line-relay inoperative,
substantially as described.

53. The combination with a telephone-line,
of a signaling device connected to the said
line, a source ot electricity for operating the
sald device, a relay in series with the talking
telephone-line, and means operated by the
said relay whereby the signaling device and
source are disconnected from the telephone-
line.

In witness whereof I hereunto subseribe my
name in the presence of two witnesses.

WILLIAM W. DEAN.

‘Witnesses:

E. ¥. Brog,
W. A. Fricke.
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