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Te all w}'wm it mm/ concerm o
Be it known that I, FRANCIS W, DUhBAR a

o eltuen of the Umted States; residing at Lhi-
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cago; in the eounty of Cook end Sbete of Illi-

nois; have invented a certain new.and useful

I provement in Telephone-Switchboard Sys-
tems, (Case . No. 7,) of which the following is
a full, clear, concise, and exact descuptwn

reference bemn* had to the accompanying

drawings, forming a part of this specification.
My inv entlon lelates to a telephone-switch-
board system, my object being to provide an

“improved Syetem of circuits and improved
form of telephone appamtus at the centra,l

station.
In telephene-smtehboards a8 u::.ually con-

structed heretofore the telephone -line 18 nor-

"~ mally connected with one or more spring-
~jacks or connecting terminals at the central
station, the telephene -line usually being con-
nected with a single connecting termmal in
‘the case of asingle ordivided board and with |
_a plurality of connecting terminals, one upon
each of the several sections, in the case of a
These spring-jacks or
- connection terminalg are individual to the re-

spective telephone-lmes—-—-that is,each line is
 connected with a connection terminal or ter-
- In-
‘these exchanges of the prior art the spring-
jacks or eonnectmn’ terminals have been per-

multlple switchboard. .

minals which belong to-that line alone.

. manently connected with the telephone-line.

~ The individual annunciator or call device by

" means of w hich the subscriber attracts the

RN

“spring-jack or connecting terminal are both |
jack is connected therewith and so that the

disconnection of the spring

50

attention of the operatorat the central station |
has been connected either permanently with.

“the telephone-line or has been arranged so
- that the act of making a connection’ with the |
| 'telephone line at the centlal station serves

to disconnect the 111d1v1dua1 annuneciator.
Since the mdimdnml annunemtm and the

1ot m.;tlly connected Wlth the line when the

same is not in use for conv elsetlon it fre-

quently happens that the insertion of a con-

necting-plug serves to accidentally actuate

the annunentm ab the time when the same
should remain inert, and this fact leads to

difficulty in many telephone systems, and,
the fact that the individual an- |

moreover,

1

o | nnnclator and t,he eonneebinw terminal dre
‘Dboth normially connected with the line at the
“time when the same is not connected for con-

versation limits the nuniber of different cit-

cuit arrangemerits which may be employed.
In acemddnee with the present invention the
spring-jack or connecting ter minalindividual
to each line 1s normally disconnected from
the telephone-line and is adapted to be con-

nected: therewith when connection is miade
with the line. I preferably provide means

whereby the act of inserting the plug in the
spring-jack or connecting terminal serves to
“automatically connect the spring-jack or con-
‘necting terminal with the telephone - line.

‘The act of removing the plug at the end of the
- conversation serves to automatically discon--

nect the spring-jack or connecting terminal

a relay adapted when energized to actuate the

8o

from thetelephone-line. In plaetlce Iemploy
70

switch whichservestoconnectthesprin o-jack -

with the telephone-line, the circuit through

the 1elay magnet being closed by Lhe act of'

inserting the connectmmpluﬂ' in the spring-

Jjack, the removal of the plug from thespring-
jack serving to deénergize the relay-magnet .
to disconnect the ..jplmtr-;jaek: from the tele—'

phone-circuit. In the case of multipleswitch-

‘boards the plmahty of spring-jacks may be
controlled by"a single relay, whereby the
same may be conneeted with the telephone-

circult when connected for conversation and

-T also associate the indi-

individual annunciator. I preferably ar-
range the circuit so that the individnal an-

nunciator is dleeonnected from the line at ap-

75

8.0 )

,dlseonneeted therefiom at the termination of
the conversation.:
vidual or ealling annunciator with the appa-
‘ratus which conm ols the circuit through the
- spring-jack, whereby the act of makmﬂ' con- -
nection with the lineserves to dlseonneet the-

go

mexunately the same time that the spring-

telephone-line is accompanied by the practi-

Vldual annunciator therewith. The indi-
vidual annunmatm thus being disconnected
from the. spring-jack when the plug is in-

selted therein, the da,ufrel of inadvertently

-jack from the o
95
cally simultaneous connection of the indi-

100




10

- 1ng-circuit.

20

actuating the individual annunciator is-en- !

tirely removed. Moreover, since the spring-
Jack 1s entirely disconnected from the tele-

phone-circuit when the connecting-plngisin-

serted in the spring-jack the danger of inad-
vertently actuating any apparatus connected
with the telephone-line is removed. This

feature of my invention is equally applicable

and advantageous in systems of the central-
energy type aund systems of that class in
which the energy for the talking-currents is
supplied from the substations. For multiple
switchboards I preferably arrange the relay
‘which controls the circuit through the spring-
Jacks so that the same will control the test-
For the purpose of the busy test
I usualiy employ asource of electricity adapt-

ed to be connected with test-ringson the'sev-

eral spring-jacks or switch-sockets. If the
busy condition of a line is to be denoted by
a click, the source of electricity is connected
with the several test-rings when connection
is made with the line, while if a silent test is
desired the source of electricity is discon-
nected from the test-rings when connection
1s made with the line. In the former case

- the operator hears a click in her teleplione if
- the line is busy when she touches the plug to

- the test-ring.
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In the latter case the tele-
phone remains silent when the line is busy.
By employing the relay which controls the
circuit through the connection terminal for
also controlling the testing-circuit the act of

making connection with the line serves to op--
erate the relay, which thereupon connects
the terminal with the line and at the same

time connects the testing-circuit in condition

-to give the proper test-signal. |

I have illustrated my invention in the ac-
companying drawings, in which—

Figure 1 is a diagram illustrating my in-

- vention as applied to a telephone-line having

'_ 45

a single connecting terminal at the central

station. Fig. 2 is a diagram illustrating two
telephone-lines connected with a multiple

switchboard at the central station. - Fig. 3is

- a diagram illustrating two telephone-lines

50

- whereby the subsecriber mayin a well-known

.-"55

60

connected with a multiple switchboard at the
central station, the telephone-line being pro- |

vided with selective signaling apparatus

maunner select the division of the switchboard
at the central station at which connection is

to be made. Fig.4isa side view of therelay

which I preferably employ. Fig. 5is a sec-
tional view thereof. Fig. 6 is an end view

thereof. Fig. 7 is a plan view thereof. |
- Likelettersrefer to like partsin the several

figures. o S
As shown in Fig. 1, theline of subscriber A

- extends in two limbs a @' to the central sta-

‘tlon, where the same are connected, respec-
tively, with the springs ¢” ¢, earrying arma-

turesand adapted to be actuated by the relay-
coil 0. The spring a® normally rests against
back contact o, and the spring a® normally

the battery 6’ to ground.

686,272

contacts a* and a® the coil of the individual
annunciator ¢ is connected. The spring o?
1s adapted when the relay-magnet is actuated

to engage the front contact ab, which is con-

nected with the terminal d’ of spring-jack d.
T'he spring a° is likewise adapted to engage
the front contact ¢, which is connected with
the line-terminal d>. Moving with the termi-
nal d’, but insulated therefrom, is a contact-
terminal d°, adapted when the connecting-
plug eis inserted in the spring-jack toengage
the contact-plate d*, which is connected with

‘the ground. The contact d* is connected

through the winding of relay b and through

It will be noted that -the Sprin'g-jack d 18
normally disconnected from the telephone-
line o o', while the individual annunciator ¢

is normally connected therewith. When the

subscriber desires to be connected for con-
versation, he sends current in the usual man-

ner over the limbs ¢ o' and through the indi-

vidual annanciator ¢, thereby actuating the

same and calling the attention of the operator
at the central station, who thereupon inserts

the answering-plug e in the spring-jack d.
The tip e’ of the plug e engages spring d', and
the sleeve ¢® thereof engages the terminal d2
Thespring d' is thus moved laterally, thereby
carrying contact d° into contact with eontact
d*, and the circuit of battery b’ is thus closed

from ground through relay-magnet 0, con-

tacts d” d*, to ground. The relay is thus en-
ergized, thereby atiracting the armatures
carried upon springs «* a® and moving the
same out of contact with their respective
back contacts a?a’ and into contact with their
respective front contacts a®a?”. The individ-

nal annunciator ¢ is thus disconnected from

the telephone-line a @', and the spring-jack d
is connected with the said telephone-line.
‘When the conversation is completed and the
operator removes the plug e, the circuit
through battery b’ is opened and the relay-
magnet is deénergized, thereby permitting

the springs a?® a® to return to the back con-

tacts to thereby connect the individual an-

‘nunciator with the telephone-line and to dis-

connect the spring-jack from said telephone-
line. ' “ | o

 In Fig. 2 I have illustrated two telephone-
lines extending from the substations to the
central office and adapted to be associated

with the several spring-jacks of a multiple

‘switchboard, three sections of the switch-

board being shown for the purpose of illus-
tration and description. Each of the sub-
scribers is provided with a microphone fand
a receiver ', the microphone being included

‘'with a battery % in a local circuit with the

primary f°of an induction-coil, the secondary
J* of which is connected in circuit with the
receiver /' and the limb a’ of the line. The
limbaof thelineis connected with the switch-

hook 7°, which normally rests against contact
f¢ and which when the receiver is removed

rests against back contact a’. Between the | is adapted to engage contacts f7and /% The
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bell 7? is included in circuit between the con-
f%and the limb o'. The calling-gener-
ator f1isincluded in the usual mannerin cir-
cuit with the bell °. The limb o terminates,
as in Fig. 1, at the spring a°, while the limb
a' terminates at the spring a®. The spring a?

vibrates between the contacts a* and af, while

the spring «° vibrates between the contacts
a® and ¢'. The individual annunciator c is

connected in circuit between the contacts o*
~and g% while the contacts a’is connected with

the springs d' d' of the plurality of spring-

15
ed at each section of the switehboard.

20

jacks d d. I have illustrated three sections,
C, D, and E, and one of the spring-jacks d of
each of the telephone-lines A and B is mount-

The
contact ¢7 is connected with the terminals d?
of the several spring-jacks, and associated

with the spring d' at each spring-jack and

insulated therefrom is the contact d?, adapted

{0 make contact, when the plug is inserted,

_30

35
- phone-lines A and 3 with the same reference-

- sleeve-strand s.

‘trated, are in every respect alike.

with the contaet d* S
‘Mounted to move with the spring ¢’ and in-
sulated therefrom is a spring o° adapted,
when the relay is energized, to engage con-
tact a®, which is connected with a test-ring d*
at each spring-jack. A battery g has one
pole connected to ground and the other pole

connected to spring a®. The winding of re-

lay b is connected on one side to the ground
through battery 6’ and on the other side to
the springs d® of the several spring-jacks.
Instead of employing the two batteries 0" and

g a single battery may be employed. I have

lettered the circuits and apparatus of the tele-

letters, since the telephone-lines, as- illus-

The tip ¢’ of the answering-plug e is con-
nected to the tip-strand { of the cord, and the
sleeve ¢ of the plug is connected with the

- connected with the-tip A’ of the calling-plug

45

h, and the sleeve-strand s is connected with

the sleeve h? of the connecting-plug. A key

I; is adapted when depressed to connect the
operator’s telephone set between the strands,
and the key [ when depressed is adapted to
disconnect the answering-plug from the call-

ing-plug and to connect the calling-generator

“in circuit with the calling-plug. The calling-
~ generator m is connected between the back

55
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the secondary o'.

contacts I’ [? of the ringing-key [.- The oper-
ator’s telephone-receiver o and the secondary
o' of theinduction-coil are connected between

the back contacts k&' k*? of the listening-key k&

and the primary 0% The microphone ¢° and
the battery o* are included in a local eircuit.
A ground-leg 0%, including an impedance-coil
0%, is connected between the receiver o and
The clearing-out annunci-
ator pisconnected between the tip and sleeve-

strands ¢ and s. -

65
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The operation of the system is as follows:
Supposing that subscriber A desires to con-
verse with subseriber B, he removes his tele-

d%into contact with the contact d*.

The tip-strand ¢ is likewise

3

| generator, thareby sending ¢urrent overlimb

a', spring @, contact ¢’, individual annun-
ciator ¢, contact a, spring ¢?, back to the gen-
erator over limb a¢. The individual annun-
ciator ¢ is thus actuated to notify the oper-
ator at the central station. The operator

thereupon inserts the answering-plug e in the
spring-jack at the section of the switchboard

at which she islocated, therebymoving spring
The cir-
cuit of battery b’ is thus closed through wind-
ing of relay b, spring d3, contact d*, to ground,
and back to battery 0'.
actuated, thereby moving the springs ¢ and
a3 out of contact with the back contacts a*and

The relay b is thus

75

80

a’, respectively, and moving said springs into-

contact, respectively, with contacts a¢®and o".
The individual annuneciator is thus removed
from circuit and the spring-jack is connected
with the telephone-line ¢ o’. The spring
is at the same time moved into contact with

contact ¢’, thus connecting battery g with the

test-rings d° d° of the several spring-jacks.

The operator then depresses key & to bridge

her telephone set in circuit and receives from

‘gubseriber A the number of the called sub-

seriber. Learning that connection is desired
with subscriber B the operator lifts the con-
necting-plug h, which is the companion to the
answering-plug e, and touches the tip there-
of against the test-ring d° of the spring-jack
belonging to subseriber B and situated at sec-
tion C of the switehboard at which the oper-
ator is located. If the line of subscriber I3

is connected with another subscriber, the bat-
tery ¢ of subscriber B will be connected with

the test-rings d°, and when the tip of plug /&
is touched to this test-ring ecircuit will be
closed from battery g through springs o, con-

listening-key, through receiver o and ground-

99
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tact @, test-ring d5, tip /', contact &' of the

leg 0° back- to battery g. The operator will

thus hear a click in her telephone when the

tip of the plug is touched to the test-ring, and

will thus know that the line is busy. If the
operator hears no click, she will know that

the line is not busy and will insert the plug

7, in the spring-jack of subscriber B, thereby
actuating the relay b of subscriber B to con-.

nect the spring-jack with the line of sub-

scriber B and to disconnect the individual
‘annunciator. The operator then depresses
the ringing-key { and sends current through

the bell of subscriber B. When subseriber
B removes his telephone from the hook, the
subseribers are connected for conversation.
The talking-circuit may be traced from limb
a of subseriber A through spring a®, contact
af, spring d', tip €', strand ¢, tip /" of plug A,
spring d' of spring-jack belonging to sub-

scriber B, contact af, spring a®, limb a of sub-
scriber B through his talking apparatus,
“thence by limb o' through spring a?, contact
', terminal d?, plug-sleeve /%, strand s, plug-

sleeve ¢?, terminal d? contact af, spring a?

110
115
120
125
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- - | to limb o, and thence through, the talking
phone-receiver from its hook and operates his | apparatus of subsecriber A. When the sub-
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scribers have finished their conversation,they |

hang up their receivers and one or both of
the subscribers actuate the generators at the
substations, therebysending current through
the clearing-out annunciator p in a well-
known manner to convey the signal of dis-
connection to the operator at the central sta-
tion. Thereupon the operator removes the
plugs e and A, and the cireuit of batteries d' b’
being opened the relays b b are deénergized,
thereby disconnecting the spring-jacks and
connecting the individual annunciators c ¢
in circuit to respond to another call for con-
nection. | | |

- In Fig. 3] haveillustrated myinvention as

applied to a telephone system of that class

known as the ‘‘divided multiple,” in which
means are provided whereby the subscriber
may select the division of the multiple switch-
boards at which connection will be made.

With the exception of the individual annun-
ciators and the test-circuit at the central sta-

tion and the ecalling apparatus at the sub-
station the apparatus shown in this figure is
the same as that illustrated in Tig. 2, and
like parts have been indicated by the same
reference-letters as those employed in Fig. 2.

- Kach subscriber.is provided with a plurality

30
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of individual annunciators at the central sta-
tion, in the present instance four, ¢ c? ¢ ¢!,

one being located at each division CD E F

of the boards. The coils of annunciators ¢
and c® are connected in series and are placed
between the back contacts a* and a® of relay
b. The annunciators ¢® and ¢* are connected
in series in a grounded leg from that side of
annunciator ¢* which is connected with back

~contact a’. At the substation a generator w

is provided which is adapted to send current
of positive or negative polarity, as desired.
Generators of this class are well known, and
I haveillustrated the same diagrammatically.
One side of the armature-winding of the gen-

- erator is connected with the limb o’ of the

TO

25

60

line, and two brushes w’ w? are provided for
- the generator, one connected with keys »?

and v®% while the other is connected with keys
v'and v, When the key v’ is depressed, the

~generator w 1s connected between the two

limbs ¢ a' of the telephone-line, so as to send
current of negative polarity thereover to
thereby actuate annunciator ¢, which is po-
larized to respond to current traversing the
coil in a negative direction only. When key
v* 1s depressed, the generator w is connected
between limb o' and ground, thereby actuat-
ing annunciator ¢, which also responds to
current of negative polarity. Likewise the

depression of key v~ will connect the ceners-
p 2

tor between the two limbs of the line to send
current of positive polarity, thereby actuat-
ing annunciator ¢ while the depression of
key v® will connect the generator between
limb ¢’ and ground to send current of posi-
tive polarity thereovertoactuateannunciator
¢’. 'The several annunciators are mounted

686,272

of the switchboard, and the subscriberis thus
enabled to select the division at which the
connection is to be made. In this figure the
testing system instead of giving a click in
the operator’s receiver when the telephone is
busy will remain quiet when the telephone-
line is busy and will give a click when the
line is idle. It will be noted that the spring

«° instead of normally resting out of engage-

ment with the contact a’, as shown in Fig. 2,
normally rests in engagement therewith, so
that the battery ¢ is normally connected with

the test-rings and is adapted to be discon-

nected therefrom when the relay-magnet b is
energized. When the operator therefor
touches the tip of the plug to the test-ring,
she will hear a click if the line is idle, while
1f 1t is busy she will fail to hear the click. It
18 obvious that either system of testing—that
18, silence or a click to indicate a busy line—
may be used, according to whether the contact
a’ is on the back or front side of the spring ad.
This system illustrates the manner in which
circuits may beemployed in accordance with
the presentinvention which could not be em-
ployed were the spring-jack or connecting-
terminal permanently connected with the
telephone-line, as has been the usual praec-
tice heretofore.
when the plugeisinserted in the spring-jack
the sleeve ¢*® of the plug serves to momenta-
rily connect together the test-rings d° and the
sleeve or terminal d? of the spring-jack. In
the absence of the relay b and the contacts
controlled thereby the circuit of battery ¢
would flow to the test-ring d? thence through
the sleeve of the plug to the terminal d? of
the spring-jack, thence over the line con-
nected therewith through contacts a® and o,
which would in that case form a continuous
conductor, and thence through the grounded

annuneciators ¢® ¢! back to the battery. One of

these annunciators would thus be actuated,
depending upon the direction of the battery-
current, and a signal would beinadvertently
conveyed to the operator at another board by
the act of making the connection with the
line. DBy the employment of the present in-
vention, wherein the spring-jack is normally
disconnected from the individual annuncia-

‘tor ¢ through the agency of the contacts at

the relay, this inadvertent actuation of the
annuneciator is avoided. o

Whilel have illustrated my invention in
connection with substation and central-sta-
tion apparatus of specificcharacter, it will be
understood that I have done so merely for the
purpose of fully desecribing my invertion
and that the essential features of my inven-
tion are equally applicable to substation and

central-station apparatus of other construe-

tion and design.

The relay, as shown in detail in Figs. 4 to
7, inclusive, i8 provided with a core b2, upon
which is mounted the winding b3 The core
i1s mounted upon the skell 0%, which completes

upon the respective divisions C, D, E, and F | the magnetic circuit, and the armature b* is

Thus 1t will be noticed that
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pivoted at b® and carries in the free end a | line mnormally disconnected therefrom, of

block of insulation b°, adapted to engage and

actuate the contacts when the armature is |

means actuated by the act of making connec-

tion with the line for connecting said termi-

attracted. Upon the shell b* and insulated | nal with the line, and means actuated by the

therefrom are two contact-plates a* a° car-
rying on the upper faces contact-points nor-
mally engaged by contact-points upon the
springs a? ¢°, regpectively. The ends of the
springs ¢® a® are adapted to be engaged by
the end of the block b° on the armature, and
when the armature is attracted to move this
block inward the spring a® is moved into con-
tact with the spring-plate af and spring o’
into contact with spring-plate a’. The cen-
tral spring ¢b is adapted when the armature
is attracted to be moved into contact with
spring-plate a’. _
bent down over the end of block 0° to limit
the outward movement of the armature. The
several contacts and springs are connected in
circuit, as shown in Figs. 2 and 5.

While relay-springs have been referred to |

herein and are preferred, it will be under-

stood that levers or any movable part actu-

ated by a magnet may be employed.
Throughout this specification 1 have re-

ferred to ‘“‘spring-jacks,” ‘‘connection-termi- |
‘and anindividual connection-terminal for the
line normally disconnected therefrom, of a
‘signal for said line, a local circuit, a relay
‘distinet from said signal and a source of cur-

nals,” and “switch-sockets.” Where these

terms are used in the following claims, I de-
sire it to be understood that they refer tosuch
organizations as a whole rather than to their
individual parts; but wherever in the said
claims a portion only of the spring-jack is
meant such distinetion is elearly pointed out.

Having described my invention, what I

¢laim as new, and desire to secure by Letters

40
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1. Thecombination with a callingtelephone-
line, of an individual connection-terminal for
the line normally disconnected theretrom and
means for automatically connecting said ter-
minal with the line when a connection 1s es-

tablished therewith in response to the call, |

substantially as described.

9. The combination with a telebhone-line, |

of an individual connection-terminal for the
line, means for connecting the same with the
line, and means for automatically disconnect-

ing the same from the line when not in use, |

substantially as described. o |

3. The combination with a telephone-line
and anindividual connection-terminal for the
line, of means for automatically connecting
the terminal with the line when in use, and
for automatically disconnecting the same
therefrom when not
deseribed. o | |

4, The combination with acalling telephone-
line and an individual connection-terminal
for the line normally disconnected therefrom,
of means actuated by the act of .making con-
nection with the line in response to the call
for connecting said terminal with the line,
substantially as deseribed. |

5. The combination with a telephone-line
and an individual connection-terminal forthe

The end of the spring a®is |

in use, substantially as’

1

!

|

line, of a signaling device, and means for au-
tomatically connecting the terminal with the

act of unmaking connection with the line for
disconnecting said connection-terminal from
the line, substantially as described.

6. The combination with a telephone-line

and an individual connection-terminal forthe

line normally disconnected therefrom, of.a
line-signal, a relay distinet from said signal
for connecting said terminal with the line,
and means actuated by the act of making
connection with the line for operating said
relay, substantially as described.

7. The combination with a telephone-line
and a plurality of individual connection-ter-
minals for the line situated at the several sec-
tions of a multiple switechboard and normally

disconnected from said line, of a signal for

said line, a relay distinet from said signal,
and means actuated by the act of making
connection with the line at any one of said
connection-terminals for operating said relay
to connect said connection-terminals with the

line, substantially as described.

8. The combination with a telephone-line

rent therein, and means actuated by the act
of making connection with the line for clos-

ing said local circuit to actuate said relay and
‘thereby connect said terminal with the line,
‘substantially as described.

9. The combination with a telephone-line

‘and a connection-terminal in the form of a
spring-jack or switch-socket, of a connecting-
plug, means actuated by the insertion of said
plug in the socket for connecting said termi-
‘nal with the line, and means actuated by the
withdrawal of the plug forautomatically dis-

connecting said terminal, substantially as de-
seribed. | .
10. The combination with a telephone-line

and a connection-terminal in the form of &
spring-jack or switeh-socket, of a connecting-

plug, a relay for controlling the circuit to said
connection-terminal, a local eircuit including

' said relay, normally-separated contacts at the
switeh-socket, and means for ¢losing said con-

tacts by the insertion of the connecting-plug
in said switeh-socket, substantially as de-

| scribed. | | o
11. The combination with a telephone-line-

and anindividual connection-terminal for the

line and disconnecting the signaling device
therefrom, and vice versa, substantially as

| described. |

12. The combination with a telephoune-line,
of an individual connection-terminal for the
line and a signaling device, and means for au-
tomatically connecting one of said elements

75

30

Qo

95

100

105

I1O

115

120

125

130




.

10

20

25

E‘ﬁ |
b
oA

with the line and simultaneously disconnect-
Ing the other therefrom, substantially as de-
sceribed. |

13. The combination with a telephone-line,
of an individual connection-terminal for the
line normally disconnected therefrom, a sig-

‘naling device normally connected therewith,
and means actuated by the act of making con-

nection with the line for connecting said ter-
minal with the line and for disconnecting said
signal device therefrom, substantially as de-
scribed. | | |

14. The combination with a telephone-line,

ot a connection-terminal, a signaling device,

and means actuated by the act of making con-
nection with the line for connecting said ter-
minal therewith and for disconnecting said
signaling device therefrom, and means actu-
ated by the act of unmaking connection with
the line fordisconnectingsaid terminal there-
from, and for eonnecting said signaling de-
vice therewith, substantially as described.
15. The combination with a telephone-line,
of a connection-terminal and a signaling de-
vice, and means for automatically connecting
sald elements with, and disconnecting the
same from, the line so that both of said ele-

ments are never in connection with the line

-at the same time, substantially as described.
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~ofarelay havinga winding included in a local
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16, T'he combination with a telephone-line,
of aconnection-terminal normally disconnect-
ed therefrom, a signaling device normally
connected therewith, a relay,and means actu-
ated by the act of making connection with the
line for operating said relay to connect said
terminal with theline and to disconnect said
signaling device from the line, substantially
as described. | | |

17. The combination with a telephone-line,
of an individual connection-terminal for the
line, arelay for connecting the same with and
disconnecting the same from the line, and a
test-circuit controlled by said relay, substan-
tially as desecribed. |

13. The combination with a telephone-line,
of an individual connection-terminal for the
line normally disconnected therefrom,arelay,
and means actuated by the act of making con-
nection with theline for operating said relay
Lo connect said terminal with the line, and a
test-circuit controlled by said relay, substan-
tially as desecribed. | :

19. The combination with a telephone-line,

circuit including contacts at a connection-
terminal, a pair of springs or other movable
parts actuated by said relay, and connected
respectively with the limbs of said telephone-

¥
J

line, back contacts against which said springs |

or parts normally rest and a signaling device
connected between said back contacts, front

~contacts with which said springs or partsen-

gage when the relay is energized, and the

line-contacts of a connection-terminal con-
nected with said front contacts, substantially

as deseribed,

two limbs extending to a central o
layhaving movable contact membersin which

20. Inadivided-multiple telephone system, |

686,272

a metallie c¢ircuit-line, a plurality of line-
signals normally connected with said line,
one at each division of said system, a plu-
rality of spring-jacks normally disconnected
from said line, a connecting-plug, a relay
adapted when said plug is inserted in any of
sald jacks to disconnect said signaling de-
vices from said line and to connect said
spring-jacks with said line, and means con-
nected with said line for selectively display-
ing any one of said signals when said line is
In its normal condition, substantially as de-
seribed. |

21. In a telephone system, a line having
two limbs extending to a central office, a re-
lay having a movable contact member for
each limb of said line, a signal included in

cireuit between the back contacts of said

members, a spring-jack normally disconnect-
ed from said line and having its talking con-
tacts inciuded between the front contacts of

ing the coil of said relay controlled at the

75

30

said relay members,and a local circuit includ-

Qo

spring-jack, whereby said signal is discon- .

nected from said line and said jack is con-
nected with said line when a connection is
made at the jack, substantially as described.

22. In a telephone system, a line having
lwo limbs extending to a central office, a re-
lay having a movable contact member for
each limb of said line, a signal included in
circuit between the back contacts of said
members, a spring-jack normally disconnect-
ed from said line and having its talking con-
tacts included between the front contacts of
sald relay members, and a local circnit con-
trolled by additional contacts at the spring-
Jack, whereby said signal is disconnected
from said line and said jack is connected
with said line when a connection is made at
the jack, substantially as described.

23. In a telephone system, a line having
fice, a re-

sald limbs terminate, a signal inecluded in
circuit between the back contacts of said
members, a plurality of spring-jacks nor-
mally disconnected from the line arranged
at the several sections of a switchboard, said
Jacks having their respective talking con-

tacts connected together and to the front

contacts respectively of said relay members,
and a local circuit including the coil of said
relay having branch connections terminating
in additional contacts at each jack, whereby
sald signal is disconnected from said line and
sald Jjacks are connected with said line when
a connection is made at any of said jacks,
substantially as described. -

In witness whereof I have hereunto sub-
scribed my name in the presence of two wit-
nesses. |

FRANCIS W. DUNBAR.

Witnesses:
KEMPSTER B. MILLER,
CHAS., C. BULRLEY.
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