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10 qov whom Tt may concerm:

Be it known that I, WiLriam W. DEAN, »
citizen of the United States, and a resident
of Chicago, county of Cook, State of Illinois,
s have invented a new and useful Improve-
ment in Telephone Systems, of which the fol-
lowing is a specification.

My invention relates to telephone systems
wherein subscribers’ lines terminate at the

lines and a central-oflice connective appa- 53

ratus, and Fig. 2 1s a diagram in simple form
of a completed conversational ecircuit, and
[ie. 3 1s a diagram showing one generator
for both the telephone-line and the cord-
clreult, .

In these figures the subscribers’ stations
A and B are shown provided with the usual
apparatus adapted for use In connection

10 central office or oflices and at which pro-
vision Is made for interconnecting the va-
rious lines for conversational purposes.

It has special relation to those systems em-
ploying central sources of current-supply,

15 and in which the signaling to the central
office by the subscriber is automatic. Such
systems commonly involve a signaling de-
vice and a source of current connected with
each line whereby the subseriber may call

20 central by completing the circuit of said

with central sources of current-supply, though
any may be used, and it comprises a re- 65
ceiver 7, a transmitter ¢, and a telephone
hook-switeh 2, as well as a bell 3 and a con-
denser 4 in a branch across the line. The
line-circuits are extended by the Iimbs !/
and [? to the central office, where they con- 70
nect first with the multiple jacks 7, having
the tip-springs 9% and sleeve-rings 7* and 1n-
clude the battery B’. The hmb [* passes
through the back contact and armature of

source at his station, as by taking up his re-
ceiver. There is also a so-called *‘cut-oll
relay’’ adapted to be actuated by the oper-
ator in making connections witn the lne

2z for conversational purposes to render sad

signaling device inoperative, as by opening
its circult or cutting off the line altogether
beyond the point of connection. '

~ This invention has for its object the sim-

30 plification of the circuits, connections and

arrangements by which the above operations
are accomplished, and the provision of a sys-
tem generally which shall be at once rapid,

the comparatively msensitive cut-ofl relay
5 and the magnet-winding of the compara-
tively sensitive line-relay 6, while the other
limb [ includes the winding of the cut-ofl
relay 5 and is grounded at G by the branch
7. The lne-relay 6 1s adapted when ener-
o1zed to close a local circult containing the
individual line-lamp 8 and its own armature
and forward contact, as well as the bat-

tery B’.

The operator’s cord-circuit and connect-
ive apparatus comprise the answering-plug
O, having the tip and sleeve contacts con-

nected, respectively, with the tip and sleeve
strands ¢ and s’, which are extended by
branches 9 to the battery B?, the latter being 9o
orounded at G*. The calling-plug P’ has its
similar contacts connected with like tip and
sleeve strands £* and s*, which are extended
by similar branch conductors 9 to the main
battery B>. Condenser 20 connects induct- g5

positive, and eflicient.

35 It comprises a telephonic line-circuit hav-
ing a cut-off relay, a line-relay or other sig-
naling device, and a source of current asso-
ciated therewith, the arrangement being
such that the taking up of the subscriber’s

40 telephone operates the line-relay or other
signaling device, but does not operate the

cut-off relay, the latter not being operated
to render the line-relay or other signaling
device Inoperative until a conversational

ively the two tip-strands and the similar
condenser 21 connects the two sleeve-strands.
The branch conductors 9 include supervisory

relays 10 and 11, which are adapted to con-

45 clreuilt is established by the operator. | ‘
trol the supervisory lamps 12 and 13, asso-

The iInvention further consists of the con-

100
struction, arrangement, and combinations | ciated, respectively, with the answering and
hereinafter described, and particularly point- | calling plugs. The local circuits of said
ed out in the appended claims, reference be- | lamps include the main battery I3* and the

so ing had to the accompanying drawings, | armatures and contacts of the relays 10 and
forming a part hereof,in which thesamerefer- | 11, of which relays the former are adapted to ros
ence characters designate like parts through- | open the local circuits when energized and

out the several views, and in which—— the latter to close them. A ringing-genera-
Figure 1 is a diagram of two subscribers’ | tor 14, grounded on one side, 1s adapted to be
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connected with the calling-plug P by means | generator 14, through the generator, tip- 63

of the ringing-key 15, the strand s* not being
opened at this time. The operator’s head-
telephone 16 (shown diagrammatically) is
adapted to be bridged across the line, and its
branch includes the secondary of its induc-

tion-coll 17 and the condenser 18, the trans-
mitter 162 of the operator’s set (of which the

connections are not fully shown) being prefer-
ablyfedfrom the battery B*inany Well known
manner.

When a subscriber calls for a connection by
taking up his receiver, he closes the . 111e cir-
ephone
hook-switch 2 and 0pemtes the line-relay 6
over the two limbs of the telephone- 11]:1e
through the cut-off relay 5 and the main bat-
tery B Owing to the fact that the line-re-
lay 1s more sensitive than the cut-ofl relay,
the former only will be operated at this time.
The operation of this line-relay will of course
close the local lamp-circuit, which lamp will
become lighted and indicate to the operator
that a connectionis desired. Upon observing
thissignal she inserts the answering-plug O of
the cord-circuit into the subscriber’s jack and
by so doing throws current upon the cut-oft
relay from the battery B?, over a circuit from
ground G* at the cord—mroalt through bat-
tery B?% branch conductor 9, strand s’ of the
calhnﬂ'—plu@O the sleeve-contact of said plug,
the test-ring 7° of the jack 7, over a portion of
the limb I of the subscriber’s line, through
the winding of the cut-off relay 5, over the
branch 7, to ground at G. The current Nnow
flowing throucrh the cut-off relay 1s suflicient
to operate it and open the opposite line-limb
[* through its armature and back contact to
cut out the line-relay and the battery B’,
which renders the line-relay inoperative and
causes the retirement of the line-lamp 8.
The insertion of said plug and the comple-
tion of the above-described circuit also ener-
og1zes the supervisory relay 11, connected
with the sleeve-strand s’ of the cord-circuit, to
close part of the local circuit of the super-
visory lamp 12, which i1s associated with the

- plug O, and as the subscriber’s line is at this

55

60

time also closed at his station the SUPErvisory
relay- 10, which 1s connected with the tip-
strand, 1s also operated from battery B?over
the metallic line and the two Strands of this
portion of the cord-circuit. This serves to
open the circuit of the supervisory lamp 12
and causes 1t to remain dark. Upon ascer-
taining the number of the subscriber wanted
his line is tested by the operator, and if not
found busy the ca,lllnﬂ*~p11.1ﬂ‘ Pisduly inserted.
This operates the cut-o relav 5 of this line,

thereby opening the circuit of the relay 6, as

before described. The ringing-key 151s then
operated to connect the calhnﬂ-o'enerator
with the line.

The ringing-circuit is from ground at the

|

| strand of pluD P, line conductor [?, throu oh

the subscriber’s bell and condenser back to
the central office over line conductor [,
sleevehstmnd of plug P, through conductor
22 and the battery B? to oround G* The

“branch conductor 22 is not absolutely neces-

sary, as the sleeve-strand s* could be depend-
ed upoq, but 1s used to prevent any possible
ratthing of relay 11 1n the strand s>.  One ob-
ject of maintaining this connectwn of the
battery B*1s to heep the cut-ofl relay 5 oper-
ated during ringing. The insertion of the
calling-plug P operates the supervisory relay
11 over a sumilar circuit to the one previously
described; but before the wanted subscriber
responds relay 10 is not operated, and there-
fore the supervisory lamp 13 1s lighted to in-
cicate to the operator that the su bscriber has
not yet responded. When he takes up his
recelver, however, the relay 10 is operated
over a c_u’cmt a8 before described, mcluding
the two limbs of the 1ne, both strands of the
cord-circuit, and the b attery B* which serves
to retire the supervisory lamp 13 and indi-
cates to the operator that the subscribers are
in communication. The conversational or
voice currents pass serially and inductively
through tne condensers 20 and 21 in the cord-
circuit and are prevented from being short-
circuited across the relay-bridge by the 1m-
pedance of the relays 10 and 11. Under
these conditions, as shown more clearly in
I1g. 2, a ground branch exists from one side
of each of the metallic lines and includes cut-
off relay 5, which relay, however, has a suffi-
clent 1n1pedance to prevent the passage of
volce-currents. The circuit over which the

cut-oil relay 1s operated 1s also clearly shown

here. ltisreadily seen from this figure that
as soon as a connection 1s made with a line

the cut-ofl relay 5 and the supervisory relay

11 will be operated, these being in series be-
tween the battery and ground. It 1s also
seen that the relays 10 will be operated only
by current flowing over the metallic circuit,
and will therefore be under the control of the
subscriber. At the termination of the con-
versation when the subscribers return their
recelvers to the hooks the supervisory relays
10 are deénergized, and the circuits of the
lamps 12 and 13 are there] by closed and cause

the lamps to glow to indicate to the operator
that the conversation has ceased, whereupon
she takes down the connection, thus restor-
ing all parts to normal condition.

In making the busy test the operator
merely touches the tip of the calling-plug P
to the test-ring 7° of the subscriber’s jack. If
the lime 1s busy, these test-rings will be con-
nected with a battery, and the circuit when
testing 1s completed over the tip-strand of

the plug to ground G*, which serves, by

means of the surge of current through the
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condenser branch, which is then closed, to
in the operator’s receiver. |

oive a slight chck
[f not busy, no click will be heard.

It will be observed that when a subscriber
first calls central and before the operator
answers the test-terminals of the jacks are
connected with the live pole of the battery
through the subscribers’ instruments and
that if the tip of a plug is then touched to the
said test-contacts a flow of current thereover
will result. Having reference to the right-

‘hand side of Fig. 1, the path for such current

may be traced from the live pole of battery
B’ line conductor 2, through the substation
instruments ¢ and 7, thence back over con-
ductor 7, the test-ring of the tested jack, and
over the tip-strand #,to ground G* This
would change the potential of the charge on
the condenser 18 in the operator’s bridge,
which would cause a flow of current in the
bridge and a ‘‘click” in the operator’s tele-
The flow of current through this
strand ¢ is of course dependent upon an ap-
preciable resistance between the test-termi-
nals and the other pole of the battery, for
otherwise the test-terminals would be prac-

tically at the same potential as this pole of

the battery and no flow would result. The
cut-off relay 5 provides this resistance.

I prefer to secure the difference n sen-
sitiveness between the line and the cut-oft
relays by winding the line-relay with a much
oreater number of turns of wire and of

- higher ohmic resistance than the cut-ofl re-
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lay, so that the current flowing in the line
when the subscriber calls is insuflicient to op-
erate the cut-off relay, but is suflicient to op-
erate the line-relay, and when the operator's
plug is inserted in a jack the current then
sent through the cut-off relay is sufficient to
operate it. Of course this difference 1n sen-
sibility may be secured mechanically or by

other means.

The dimensions of the various parts are
not the essence of the invention; but 1 have

secured good results with line-relays of one

thousand ohms resistance, cut-oft relays of
two hundred and fifty ohms resistance, and
the other parts may be the kind ordinarily
used. |

It will be understood, of course, that the
orounds referred to in the preceding descrip-
tion may be the central-office return or the
common ground and also that the batteries
B’ and B? may be, and in practice usually are,
one and thesame. Thislatter featureisshown
in Fig. 3, in which the battery B’ furnishes
the current to the cord-circuit over leads ex-
tending directly to its poles, as shown. Lhe

parts are here designated by the same refer-

ence characters as before, and the operation

of making, unmaking,

Any

electromagnetic signaling device may

be substituted for the line-relay.

and supervising con-
nections 1s also the same as above described.

While the invention has been described
with particular reference to the details of
arrangement and construction, I would have
it understood that it 1s not to be so himited,
as various changes, alterations, and modifi-
cations may be made therein and still come
within its purview; but |

What I do claim, and desire to secure by
Lietters Patent, 15—

1. In a telephone system, the combination
with a subscriber’s line-circuit, of a cut-ofl
relay and a battery in said circuit, a signaling
device, and means for operating said cut-ofl
relay to render said signaling device mop-
erative. | o

2. In a telephone system, the combination
with a subscriber’s line-circuit, of a cut-ofl
relay and a battery in said circuit, a signal-
ing device, and means for operating said cut-
off relay to open the circuit of said signaling
device.

3. In a telephone system, the combination
with a telephone line-circuit, of a cut-ofl re-
lay and a battery in said circuit, a hne-relay,
and means to operate said cut-olfl relay to
rencler said line-relay inoperative.

4. In a telephone system, the combination
with a telephone-line-circuit, of a cut-oll re-
lay and a battery in said circuit, a hine-relay,
and means for operating sald cut-ofl relay to
open the circuit of said line-relay.

5. In a telephone system, the combination
with a line-circuit, of a cut-off relay, a line-
relay, and a source of current all in said cir-
cuit, and means for operating the cut-ofl re-
lay to cut out the line-relay.

6. In a telephone system, the combination
with a line-circuit, of a normally mnoperative

“cut-off relay in said circuit, a line-relay and a

source of current also in said circuit, and
means for rendering the cut-ofl relay opera-
tive to cut out the line-relay.

7. In a telephone system, the combination
with a subsecriber’s line-circuit, of a cut-ofl
relay, a line-relay, and a source of current all
in said line-circuit, and means actuated by

the subscriber in calling for operating said

line-relay, and further means actuated 1n
making a connection with the line to operate
said cut-off relay to cut out the hne-relay.

S. In a telephone system, the combination
with a line-circuit, of a cut-oft relay m the
line, a source of current in series with the
said cut-off relay, a line-relay in series with
said cut-off relay, and means when a connec-
tion is made with the line for operating the
cut-off relay to render said line-relay inopera-
tive.

0. In a telephone system, the combination
with a line-circuit, of a cut-off relay, a line-
relay and a source of current all in said line,
an operator’s connective circuit, and means
for operating said cut-ofl relay when the op-
erator’s circuit is connected with the line.

10. The combination with a telephone-
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Iine, of a central battery with which the
limbs of said line are connected, a line-relay
in one hmb of the line, and a cut-off relay in
the other imb adapted to open the first limb
to render the line-relay inoperative, substan-

tially as described.
11. In a telephone system, the combina-

tion with a subseriber’s line having conduc- |

tors normally extending to opposite poles
of a source of current, a signal-controlling
electromagnet 1n one of said conductors, a
switch 1 said conductor, a cut-off relay hav-
ing a winding connected in the other conduc-
tor and controlling said switch, substantially
as described.

12. In a telephone system, the combina-
tion with a subscriber’s line having conduec-
tors normally extending to opposite poles of
a source ol current, a signal-controlling elec-
tromagnet 1n one of said conductors, a switch
in sald conductor between said magnet and
the subscriber’s station, a cut-ofl relay hav-
ing a winding connected in the other conduc-

tor of said line, but unresponsive to current

therein when the subscriber is calling the cen-
tral station, said relay serving to control said
switch, substantially as described.

13. In a telephone system, the combina-
tion with a subscriber’s line-circuit, of a low-
resistance cut-off relay, a high-resistance
line-relay, and a source of current all in said
hne-circuit, whereby when the subseriber
calls, the cut-ofl relay is not operated.

14. In a telephone system, the combina-
tion with a subseriber’s line-circuit, of a low-
resistance cut-off relay, a high-resistance
hine-relay and a source of current all in said
line-circuit, whereby when the subscriber

calls the cut-off relay will not be operated,

and means ror operating said cut-off relay to
cut out the line-relay when connection is
made with the line. '

15. In a telephone system, the combina-
tion with a subscriber’s line-circuit, of a low-
resistance cut-oil relay, a high-resistance
line-relay, and a source of current all in said
line-circuit, whereby when the subscriber
calls the cut-ofl relay will not be operated,
and means to cause a greater flow of cur-
rent through said cut-off relay in making a
connection with the line to operate it.

16. In a telephone system, the combina-
tion with a subscriber’s line-circuit, of a non-
sensitive cut-off relay in the line-circuit, a
sensitive line-relay and a source of current
whereby when the subscriber calls the cut-
off relay 1s not operated.

17. In a telephone system, the combina-
tion with a subscriber’s line, of a signal-con-
trolling electromagnet and a source of cur-
rent 1 the line, a cut-off relay for the line
placed 1n the path of current from said source
when the subscriber 1s calling the central
office, but which 1s unresponsive to such call-

ing-current, and means to operate said cut-

549,375

L

off relay when a connection is established
with the line to render said signal-controlling
electromagnet inoperative, substantially as

described. .
18. In a telephone system, the combina-
tion with a line-circuit, of a low-resistance

cut-oif relay, a high-resistance line-relay and
a source of current all in said line, a cord-cir-
cult, a source of current to furnish current
for talking associated with said cord-circuit,
and means for throwing additional current
onto the cut-off relay from said talking
source when the cord-circuit is connected
with the line.

19. In a telephone system, the combina-
tion with a subscriber’s line, of a signal-con-
trolling electromagnet and a source of current

70

75

30

in the line, a cut-off relay having a winding

connected directly in the path of current
flowing 1n the line when the subscriber is
calling the central office, means to render
sald relay unresponsive to such calling-cur-
rent, and further means to operate said relay
when a connection is established with the
line to render said signal-controlling electro-
magnet 1noperative, substantially as de-
scribed. |

20. In a telephone system, the combina-
tion with a subsecriber’s line, of a signal-con-
trotling electromagnet and a source of cur-
rent 1n the line, a cut-off relay connected
directly in the path of current flowing in
said line when a subscriber is calling the cen-
tral office, the said relay being unresponsive
to such calling-current, and means for di-
recting a current through said relay to which
the relay is responsive when a connection is
established with the line, said relay serving
to render said signal-controlling electro-
magnet 1noperative, substantially as de-
scribed.

21. In a telephone system, the combina-
tion with a subscriber’s line, of a source of
current connected between the limbs thereof,
a signal-controlling electromagnet in one of
sald limbs, a cut-off relay having an actuat-
ing winding connected in the other of said
Iimbs, normally closed switch-contacts of
sald relay included in the other limb of the

lme, said relay being unresponsive to current

i the line from said source when the sub-
scriber 1s calling the central office, and
means for sending an actuating-current
from said source through said relay-winding
as long as the line is switched for use to oper-

ate said relay and open said limb through

the relay-contacts to cut out said magnet,
substantially as described. _

22. In a telephone-exchange system, the
combination with a telephone line - circuit
running from a central exchange to a sub-
station and adapted to be closed at the sub-
station, of cord connecting apparatus at the
central exchange for connecting said line-
circutt with another for conversation, a line-
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relay normally included in said line-circuit | tion with a line-circuit, of a cut-ofl relay in

and adapted to be actuated upon the closure
of said line-circuit, a signal controlled by
said line-relay, a cut-off relay whose winding
is permanently included in said line-circuit
and adapted to remain inoperative upon a
closure of sald line-circuit, and means where-
by the connection of said cord connecting
apparatus with said line-circuit causes an
actuation of said cut-off relay to destroy the
control of said signal by said line-relay, sub-
stantially as described.

23. In a telephone-exchange system, the
combination with a telephone line-circut
running from a central exchange to a sub-

station and adapted to be closed at the sub-

station, of cord connecting apparatus at the
central exchange for connecting said line-cir-
cuit with another for conversation, a line-

relay normally included in said line-circuit

and adapted to be actuated upon the closure

of said line-circuit, a signal controlled by said

line-relay, a marginally-adjusted cut-ofl re-
lay whose winding is permanently included
in said line-circuit and adapted to remain 1n-
operative upon a closure of said line-circuit,
and means whereby the connection of said
cord connecting apparatus with said line-
circuit causes an actuation of said cut-ofl re-
lay to destroy the control of said signal by
sald line-relay, substantially as described.
24. In a telephone-exchange system, the

combination with a telephone line-circuit
running from a central exchange to a sub-

station and adapted to be closed at the sub-
station, of cord connecting apparatus at the
central exchange for connecting said line-
circuit with another for conversation, a line-
relay normally included in said line-circuit
and adapted to be actuated upon the closure
of said line-eircuit, a sienal controlled by said
line-relay, a marginally-adjusted cut-off relay
controlling the circuit through said line-relay
permanently included in said line-circuit and
adapted to remain inoperative upon a closure
of said line-circuit, and means whereby the
connection of said cord connecting appara-
tus with said line-circuit causes an actuation
of said cut-off relay to destroy the control ol
said signal by said line-relay, substantially as

described.

25. In a telephone system, the combina-
tion with a subseriber’s line-circuit, of a cut-

off relay in the line, a line-relay, a source of

current in the line, and means for connecting
said cut-off relay in a local circuit to energize
the same to render the line-relay moperative.

26. In a telephone system, the combina-
tion with a subscriber’s line-circuit, of a cut-
off relay in the line, a line-relay and a source
of current in the line, a cord-circuit, and a
local circuit adapted to be completed when
the cord-circuit 1s connected with the hine to
energize the cut-ofl relay.

27. In a telephone system, the combina-

' the line, a line-relay, and a source of current

all in said line-circuit, a cord-circuit, and
means to include the cut-oft relay and said
source i a local circuit when the cord-circuit
is connected with the line, said source serv-
ing also to furnish current to the substation
for tallking purposes.

28. The combination with a telephone-
line, of a cut-off relay and a line-relay in the
line, a battery, and means to close said cut-
off relay and battery in a local circuit when a
connection is established with the line, sub-
stantially as described.

20, The combination with a telephone-
line, of a central battery, a cut-ofl relay and a
line-relay in the line, and a third conductor
adapted to be connected around the cut-off
relay and battery whereby the cut-oft relay
is actuated when a connection is established
with the line to render the line-relay inopera-
tive, substantially as described.

30. The combination with a telephone-
line, of a central battery with which the limbs
of said line are connected, a cut-off relay and
a line-relay for the line, one side of said cut-
off relay being connected with one pole of the
battery, a spring-jack connected with the
line, a cord-circuit, an additional conductor
extending from the other pole of the battery
to one strand of the cord-circuit, and means
to connect sald strand with the limb ot the
telephone-line connected with the other side
of said cut-off relay when a connection 1s
made with the line, whereby the cut-off relay
is operated to render the line-relay mopera-
tive, substantially as described.

31. The combination with a subsecriber’s
line normally extending to opposite poles of a
source of current, a signal-controlling elec-
tromagnet in one of said conductors, a cut-
oft relay In the second conductor and con-
trolling the continuity of the first-named
conduetor, a cord-circuit adapted to be con-
nected with the line in response to a call of
the subseriber, and connections f{rom said
cord-cireuit to sald battery so as to include
the same together with the winding of the
cut-off relay in a local circuit, whereby said
cut-off relay is operated upon the connection
of the cord-circuit to the line and the signal-
controlling electromagnet is rendered 1nop-
erative, said battery serving to furmish cur-

rent for talking purposes, substantially as

described.

32. The combination with a telephone-
line, of a cut-off relay, a line-relay and a bat-
tery in the line, and means to shunt the re-
sistance in the line to permit an increased
flow of current through the cut-oft relay to
operate the same when connection 1s estab-
lished with the line, substantially as de-
seribed.

33. The combination with a telephone-
line, of a high resistance line-relay, a low-re-
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sistance cut-off relay and a battery in the

line, and means to shunt the line-relay when
a connection 18 established with the line to
cause an ncreased flow of current through

the cut-off relay to operate the same, sub-
stantially as described. '
34. In a telephone-exchange system, the |
~combination with a telephone line-circuit -

running from a central exchange to a sub-
station and adapted to be closed at the sub-
station, of cord connecting apparatus at the
central exchange for connecting said line-cir-
culb with anotherforconversation, aline-relay
of high resistance normally included in said
line-circuit and adapted to be actuated upon
the closure of said line-circuit, a signal con-
trolled by said line-relay, a cut-off relay of low
resistance permanently included in said line-
circuit and adapted to remain inoperative
upon a closure of said line-circuit, and means

whereby the connection of said cord connect- ;

ing apparatus with said line-circuit provides
an electrical path of decreased resistance
through said cut-off relay, whereby the same
1s actuated to destroy the control of said sig-
nal by said line-relay, substantially as de-
scribed. '

35. In a telephone-exchange system, the
combination with a telephone line-circuit
running from a central exchange to a sub-
station and adapted to be closed at the sub-
station, of cord-connecting apparatus at the
central exchange for connecting said line-cir-
cult with another for conversation, a line-re-
lay normally included in said line-circuit and
adapted to be actuated upon the closure of
sald line-circuit, a signal controlled by said
line-relay, a cut-off relay permanently in-
cluded 1n said line-circuit and adapted to re-
maln 1noperative upon a closure of said line-
circult, and means whereby the connection
of sald cord connecting apparatus with said
line-circuit provides an electrical path of de-
creased resistance through said cut-off relay,
whereby the same is actuated to destroy the
control of said signal by said line-relay, sub-
stantially as described. - |

36. In a telephone-exchange system, the
combination with a telephone line-circuit, of
cord connecting apparatus for connecting
said line-circuit with another for conversa-
tion, a marginally-adjusted cut-off relay se-
rially included in said ecircuit, and a line-re-
lay normally serially included in said circuit,
the connection of said cord connecting appa-
ratus with said line-circuit serving to provide
a circult in shunt of said line-relay, substan-
tially as described.

37. In a telephone-exchange system, the
combination with a telephone line-circuit, of
cord connecting apparatus. for connecting
sald hne-circuit with another for conversa-
tion, a marginally-adjusted cut-off relay se-
rially ineluded in said circuit, and a line-re-

r
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the connection of said cord connecting appa-
ratus with said line-circuit serving to pro-
vide a circult of low resistance in shunt of
sald line-relay, substantially as described.
38. In a telephone-exchange system, the
combination with a telephone line-circuit, of
cord connecting apparatus for connecting
said lmme-circuit with another for conversa-
tion, a marginally-adjusted cut-off relay se-

r1ally included in said cireuit, and a line-re-
lay normally serially included in said circuit,

the connection of said cord connecting appa-
ratus with said line-circuit serving to pro-
vide a circult in shunt of said line-relay, said
shunt-circuit serving to control the supply of
current to the supervisory signaling appara-
tus, substantially as described.

39. In a telephone-exchange system, the
combination with a telephone line-circuit, of
cord connecting apparatus at the central ex-
change for connecting said line-circuit with
another for conversation, a marginally-ad-
Justed cut-ofl relay of low resistance serially
includedinsaid circuit, and aline-relay of high
resistance normally serially included in said
circuit, the connection of said cord connecting
apparatus with saidline-circuit serving to pro-
vide a circuit of low resistance in shunt of
said line-relay, said shunt-circuit serving to
control the supply of current to the super-
visory signaling apparatus, substantially as
described.

40. In a telephone-exchange system, the
combination with a telephone line-circuit, of
cord connecting apparatus at the central ex-
change for connecting said line-circuit with
another for conversation, a line-relay nor-
mally serially included in said circuit, a sig-
nal controlled by said relay, a marginally-
adjusted cut-off relay serially included in
said circuit, and a switch controlled by said
cut-ofl relay normally making contact to
close the line-circuit through said line-relay,
sa1d cut-off relay being adjusted so as not to
actuate said switch upon the closure of the
hne-circuit through said cut-off relay and
sald line-relay, the connection of said cord

connecting apparatus with said line-circuit

serving to provide a circult of decreased re-
sistance In shunt of said line-relay, whereby
sald cut-off relay is actuated to break con-
nection between said switch and its associ-
ated contact, thereby breaking the  circuit
through said line-relay, substantially as de-
scribed. | |

41. In a telephone-exchange system, the
combination with a telephone line-circuit
running from a central exchange to a substa-
tion and adapted to be closed at the substa-
tion, of cord connecting apparatus at the
central exchange for connecting said line-cir-
cutt with another for conversation, a line-re-
lay normally included in said line-cireuit and
adapted to be actuated upon the closure of
sald line-circuit, a signal controlled by said
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line-relay, a marginally-adjusted cut-ofl re-
lay permanently included in said line-cireuit
and adapted to remain inoperative upon clo-
sure of said line-circuit and means whereby
the connection of said cord connecting appa-
ratus with said line-cireuit provides an elec-
trical path of decreased resistance through
said cut-off relay, whereby the same 1s actu-
ated to destroy the control of said signal by
said line-relay, substantially as described.

42. In a telephone system, the combina-
tion with a telephone line-circuit, a cut-ofl
relay in the line-circuit, a line-relay, and a
source of current also 1n said line-circuit, a
cord-circuit, a battery connected with the
cord-circuit and adapted to furmish current
for talking purposes, and means for connect-
ing said battery and cut-ofl relay in a local
circuit when a connection is established with
the line, said local circuit including part ol
the talking-circuit. |

43. The combination with a telephone-
line, a line-relay, a battery and a cut-ofl re-
lay in the line, means to close a circut
through the cut-off relay when a connection
is established with the line, said circuit 1n-
cluding a portion of one side of the talking-
cireuit, substantially as described.

44. The combination with a telephone-
line, a line-relay, a battery, a cut-off relay
permanently connected in the line, and
means to close a circuit through the cut-ofl
relay and battery when a connection is es-
tablished with the line; said circuit including
a portion of one side of the talking-circuit,
substantially as described.

45. The combination with a telephone-
line, of a line-relay, a battery and cut-ofl re-
lay 1n the line, and means to close the circuit
through the cut-off relay when a connection
is  established with the line, said circuit 1n-
cluding a portion of the talking-circuit of the

‘telephone-line and cord-circuit, substantially

as described.

46. The combination with a telephone-
line, of a line-relay, a battery and cut-olf re-
lay in the line, and means to close a circult
through the cut-off relay when a connection
is established with the line, said circuit 1n-
cluding a portion of one side of the talking-
circuit of the telephone-line and cord-circuit,
substantially as described.

47. In a telephone system, the combina-
tion with a subscriber’s line normally extend-
ing to opposite poles of a source of current, a
signal-controlling electromagnet in one of
said conductors, a cut-off relay having a
winding connected in the opposite conductor
and controlling the continuity of the first-
named conductor, said winding being ener-

oized over a portion of the talking-circuit

when a connection is established with the

line to render the signal-controiling electro-

magnet inoperative, substantially as de-
scribed.

48. The combination with a multiple-
switchboard telephone-line, of a plurality of
connection-terminals therefor permanently
connected therewith, a line-signaling device
for the line to indicate a call from the substa-
tion to the central oflice, a cut-off relay for
the line to render said signaling device mop-
erative when a connection is established with
the line for conversational purposes, a cord-
circuit to establish’ such conversational cir-
cuits, and a central source of current asso-
ciated with the cord-circuit and mcluded
the metallic circuit of the line during a con-
nection to furnish current for talking and
for the operation of said cut-off relay, said
relay-circuit including a portion of one side
of the talking-circuit, substantially as de-
scribed.

49. The combination with a telephone-
line, a line-relay, a cut-off relay and source of

current normally in circuit with the line, the

line-relay only being responsive to current
from said source when the subscriber is call-
ing, a cord-cireuit adapted to be connected
with the line, a supervisory signal associated
therewith, and means for establishing a path
for current over one side of said cord-circuit
to operate the said cut-ofl relay and super-
visory signal, and a relay adapted to render
the sald signal inoperative and having its
winding disposed in the path ot current over
the other side of the said cord-circuit and
telephone-line, said relay being controlled
by the subscriber, substantially as described.

50. The combination with a telephone-
line, a line-relay, a cut-off relay and source of
current normally in circuit with the line, the
line-relay onlvy being responsive to current
from said source when the subscriber is call-
ing a cord-circuit adapted to be connected
with the line, a supervisory signal associated
therewith, and means for establishing a path
for current over one side of said cord-circuit
to operate the said cut-ofl relay and super-
visory signal, and an electromagnetic device
adapted to render said signal Inoperative
and having its winding disposed in the path
of current over the other side of the said cord-
circuit and telephone-line, said electromag-
netic device being controlled by the sub-
scriber, substantially as described.

51. The combination with a telephone-
line, a line-signal, a cut-ofl relay and source
of current normally in circuit with said line,
the cut-ofl relay being unresponsive to cur-
rent from said source when the subscriber 1s
calling, a cord-circuit adapted to be connect-
ed with the line, a supervisory signal-asso-
ciated therewith, means for operating said
sional over a local circuit when a connection
exists, said local circuit being free from tue
control of the subscriber, and means con-
trolled by the subscriber for rendering said
signal inoperative by current passed over the

| line-circuit, substantially as described.
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52. The combination with a multiple-
switchboard telephone-line, of a battery con-
nected between one line conductor and a
third conductor, the other line conductor be-
ng also connected with said third conductor,
two or more busy-testing terminals connect-

-ed with the latter line conductor, and a cut-

off relay for the line located between the
testing-terminals and the third conductor
and possessing an appreciable resistance,

‘whereby when a subscriber calls and con-

nects two line conductors together the test-

ang-terminals are raised to a potential above

that of the third conductor and the line is in
a condition to test busy. |

53. In a telephone system, the combina-
tion with a telephone-line, of a plurality of
connection-terminals permanently connect-
ed with the line, testing-contacts for said
terminals permanently connected with the
sleeve-limb of the line, a line-signaling de-
vice for the line, a cut-off relay permanently
connected with said sleeve-limb of the line, a
cord-circuit having a connecting-plug to be
inserted in said connection-terminals to es-
tablish conversational circuits with the line,
and a central source of current included in
the metallic line during a connection and
serving to furnish current for talking, to alter
the electrical condition of said testing-con-
tacts of the connection-terminals, and for the
operation of said cut-off relay; said relay-cir-
cuit 1including a portion of the sleeve-strand
of the cord-circuit, the sleeve-contacts of the
connected plug and connection-terminal, and
a portion of the sleeve-limb of the telephone-
Iine, substantially as desecribed.

54. In a telephone svstem, the combina-
tion with a telephone-line, of a plurality of
connection -terminals therefor, testing-con-
tacts for said terminals permanently con-
nected with the talking-circuit including the
telephone-line, a line-signaling device for the
line to indicate a call at the central office
from the substation, a cut-off relay for the
line permanently connected with a limb of
the talking-circuit and arranged when op-

erated to render said signaling device inop-

erative, a cord-circuit to cooperate with said

connection-terminals to establish conversa-
tional circuits with the line, a central source
of current associated with the cord-circuit
and 1ncluded in the metallic circuit of the
hine during an established connection to fur-
nish curreat for talking, and said relay-cir-
cuit 1ncluding a portion of one side of the
talking-circuit, substantially as described.
55. The combination with a telephone-
line, of connection-terminals for the line hav-
ing contact-surfaces connected each with
one of the line conductors, a line-signal for
the line, a cut-off relay therefor connected
with one of the line conductors, a cord-cir-
cutt and a connecting-plug having contact-

surfaces adapted to register with the like sur-

!
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faces of the connection-teriminals of the line
when the plug 1s inserted therein, a battery
to furnish current for talking connected with
the strand of the cord-circuit corresponding
to the line conductor with which the cut-off
relay 1s connected and adapted when a con-
versational circuit is established to be in-
cluded 1n circuit with said cut-off relay to op-

erate the same and thereby render the line-

signaling device inoperative, a supervisory
refay 1n the path of current from said bat-
tery over the said strand of the cord-circuit,
a ringing-generator adapted to be connected
with the cord-circuit to call the wanted sub-
seriber and having its path for current com-
pleted through said battery, and means for
maintaining the supervisory and cut-off re-
1ays operated during ringing and for prevent-
ing the chattering of the said supervisory re-
lay by the ringing-current, substantially as
described.

56. The combination with a telephone-
ine, of connection-terminals for the line hav-

of the line conductors, a line-signal for the
line, a cut-off relay therefor connected with
one of the line conductors, a cord-circuit and
a connecting-plug having contact-surfaces
acdapted to register with the like surfaces of
the connection-terminals of the line when the
plug 1s mserted therein, a battery connected
with the strand of the cord-circuit corre-
sponding to the line conductor with which
the cut-off relay is connected and adapted
when a conversational circuit is established
to furnish current for talking and to be in-
cluded in a local circuit with said cut-off re-
lay to operate the same and thereby render
the line-signaling device inoperative, a su-
pervisory relay in the path of current from
sald battery over the said strand of the cord-
circult, a ringing-generator adapted to be
connected with the cord-circuit to call the
wanted subscriber and having its path for
current completed through said battery, and
1eans made operative in the use of the ring-
ing-key to prevent chattering of the super-
visory relay, substantially as described.’

57. The combination with a telephone-
line, of a line-signaling device and a battery
connected between its line conductors, a cut-
off relay connected between one of said con-
ductors and ground and adapted when actu-
ated to render the line-signaling device op-
erative, a cord-circuit, a battery connected
between ground and the strand of said cir-
cult that 1s adapted to be connected with the
line conductor with which said cut-off relay
1s connected whereby said battery and cut-
off relay are mcluded in a local circuit during
a connection, a supervisory relay included in
the path of current over said strand and op-
erated by the current, a ringing-key con-
nected between the battery and the termi-
nals of the cord-circuit, a ringing-generator

ing contact-surfaces connected each with one
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~ connected between ground and the other
strand of the cord-circuit during ringing, the
return-path for the current being over said
first-named strand and through the battery
5 to ground to avoid opening said local circuit
and thereby deénergizing said relays, and a
parallel branch closed by the ringing-key
around said supervisory relay during ringing

to prevent the same from chattering, sub-
stantially as deseribed. 10
In witness whereof I hereunto subscribe
my name in the presence of two witnesses.
WILLIAM W. DEAN.
Witnesses:
Leroy D. KeLLOGG,
KeMPSTER B. MILLER.



	Drawings
	Front Page
	Specification
	Claims

