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- To all whom it ma,y COTLCET !

Be it known that I, Frank R. MOB TRTY, a,
citizen of the United %etee residing at Emns—

“ton, in the county of Qook and State of Illi-

5 nois, have invented a certain new and useful
Improvement in Apparatus for. Telephone-
bmtchboards, of which the following is a full,
clear, concise, and exact deeemptmn

My mventlon concerns the control of the

to switching apparatus associated with the link
cenduetors or plug-circuits for uniting tele-

~ phone-lines in a switchboard, its ob]ect being

to reduce the number of apphancee requiring
‘manual operation in the switchboard and to

15 eliminate special manipulation of keys as far
| as 18 consistent with eflicient control of con-
nected lines. |

The acts performed by an operator in unit-

ing telephone-lmee into common circuits and
20 brm oing the users of the telephones into com-

municetlen necessarily follow one another in -

a definite order and sequence, and the differ-
ent link conductors or plug-circuits of the
- group provided for each operator are used

25 successively in performing the sequence of

acts. 'L'he central new idea of my present in-
Ventlon is the utilization of each step of the
series performed with respect to one plug-cir-
cult to establish a condition of mechanism

30 adapted for the performance of the subse-
quent operation and to perform the required

- operation by means of a suitable appliance

common to all the plug-circuits, the common

appliance when operated being capable of af-
35 fecting only the pluo*-mrcmts of which the
mechanism has attained the necessary condi-
tion or stage in the sequence. This idea is
most tully embodied in mechanism for discon-
necting the operator’s telephone from the

40 pluﬁ'-elremt and transmitting a call-signal to |

the substatlon of the iine called for, which
comprises means for connecting the telephone

with the portion of the plua“—-cwemt leading to |

the answered line and the leads of the source

45 of calling-current with the calling-plug, an

apphence common-to the different plug-cir-
- cuits for app]ymﬂ' Sultable eallmo*—current to

‘in diagram in Fig. 1.

ASSIGNOR TO WESTERN

eald leads, a,nd mechemsm actua,ted In oper-

ating the common appliance to disconnect the

leads from the plug-circuit, the mechanism

when thus rearranged being sel [f-maintaining

1n the new eend1t1on subJeet to the act of d1e-

connection. This mechamsm may be either
mechanical or electrical in its nature; but in

the preferred form it consists mamlv of elec-

tromagnets and circuits. |
The in ventionis peculiarly suited for switch-

ing systems of multiple station or party lines -
‘ftted for selective calling.

of selective calling - keys 1S premded each

A single group

adapted to apply to the oenerator- leads the
specialized current for operating a corre-
sponding selective call-signal, and all the ke VS
of the group are arranwed for controlhnrr the
mechanism above referred to.

- The "embodiment in electrical mechanism
for controlling the connection and disconnec-
tion of the opemtors telephone and of the
generator of calling-current with the plug-cir-
cuit 1s illustrated in the accompanying draw-
Ings, wherein— -

Figure 1 represents two telephone hnes t0
substatlons entering a switchboard in a cen-
tral statlen with two link conductors or pluo'-
circuits in the switchboard for uniting the
lines for communication, the plug-cir cmts be-
ing controlled by the devmee pecullar to the
invention. Fig. 2 is a view 1in elevetmn of
the party- line ringing-key which is shown

Kig. 3 is a sectional
view on line 3 3 ot Fio. 2. |
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The same parts are mdlcated by the same

reference characters in all the fioures.
The telephone-exchange herein represented

is organized as a central - - battery system—
that is to say, each line is adapted to receive

its supply of current for operating signals

and for exciting the substatlon-tmnsmmters-
from a central source of current located in
‘the central station.

The telephone-lme 0 1S Q smcrle -party tele-—

substation with respect to currents from the

-eentral battery, althou gh the circuit is mduc-

90

phone-line which is normally open at the
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tively closed through a call-bell and a con-
denser at the substation. The telephone-line
b 1s a four-party line, and a circuit through
said line for the eentml battery is noxmally
completed by way of limb 1 to earth through
the branches including the sional-bells at bW

of the substations, whlch bells are of such
high resistance as to practically prevent the
ﬂow of current in the circuit. At each of the

substations the closing of the telephone--

switch when the telephone 1s taken for use

completes a low-resistance conducting-circuit
for the central battery through the tele-
phonic apparatus at such station. The line
conductors1and 2 of each of the lines a b are led
1n the central station tothe polesof the central
battery ¢, and the call-signal indicator d is
interposed 1n one of the conductors to give a
signal when the telephone is taken for use at
the substation. One pole of the battery c
1s preferably grounded in accordance with
the usual practice for the purpose of pre-
venting 1nductive disturbances in the lines.
Switching-terminals of the line appear in the
switchboard in a spring-jack ¢. The exten-
sions of the line to the central battery are
controlled by switch-contacts of a cut-off re-
lay f, of which the magnet is in a local cir-
cuit 3 of the battery designed to be closed in
switching the line for communication. The
circults and apparatus of the lines in the
switchboard are alike. It will be understood
that a large number of similar lines enter the
switchboard and are attended by several op-
erators. Kach operator is furnished with a
number of pairs of plugs ¢ and A, fitting the
spring - jacks, the plugs of a pair forming
the terminals of a plug -circuit 4 5, which
may thus unite mnto a composite circuit two
lines into whose spring-jacks the plugs are
inserted. The plug-circuit is a complete cir-
cult between lines only in the sense that it
serves for the translation of telephonic cur-
rents originating in one line into the other line.

The conductive continuity of the plug-circuit

1s broken by an interposed repeating-coil 2
whose windings form a means of connectinge
the two conductors 4 and 5 with the battery c.
The parts of the plugs which are placed to
register with the ring-contacts or ‘‘thimbles”
of the spring-jacks form the terminals of con-
ductors 6 and 7, which lead to the battery ¢
and which are formed in part by lamps £ and
l, respectively, and in part by windings of
an electromagnet to be described presently.
These signal-lamps are controlled by shunts
closed by two supervisory relays 2 and o, one
for each lamp, having their magnets in the

conductor 5, one 1n the portion leading to the

'plucr g and the other in the pOlthD terminat-

ing in plug A.

The appliances so far described are those
which characterize the ordinary central-bat-
terysystem. Incombining my invention with
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thismechanism I provide arelay p, having two
magnet-windings and a number of switch-con-
tacts. This electromagnetic switch is repre-
sented diagrammatically in the drawings:; but
a suttable mechanical construction will at once
suggest 1tself to those familiar with t'o]u)honi(,
appliances Thwo spring switch-levers »" and
»° rest normally tomthel lhe%e ArC om)osod
to two spring-contacts p° and 2, which are in
engagement with a lever carr ying the arma-
ture »°.  When the -"mlntme 1s attracted, it
thru%ts the contacts p “and »' against the Je-
vers p and p* respectively, separating the lat-
ter at the same tlme The parts are d U plicated
1n spmno*-levers p' p°, contacts p" p'"; and ar-
mature p “at the other polu of the magnet,
and a pair of contacts »" »p™ is added, which
are closed together by the ar mlttm C when -
tracted. The switch-levers »' p* are inter-
posed 1n conductor 4 of the plug-circuit, and
the corresponding levers »* »* are included in
conductor 5. Contacts p* »" constitute ter-
minals of a conductor 8, containing the opoera-
tor’s telephone. Contacts »” »" terminate con-
ductors 10 and 9, Imdmﬂ to a group of calling-
keys. The wmdmgs »t Cand 27 are included
1n conductors 6 and 7, respectively. These
windings are differentially connected and are
of equal ampere-turns, so that they neutralize
each other when both are active. The con-
tacts »™ »* control a short circuit 11 about
the winding »". A portion of this short-cir-
culting conductm 1s common to all the plug-
circults assigned to one operator. The group
of keys » to “which the leads 9 and 10 extend
are selective calling-keys of familiar use and
construction. Ifach key when depressed ap-
plies to one or the other of the leads a pole of
a source of calling-current adapted for the op-
eration of the particular selective call-hell at
the required substation. 1 add to this group
of keys,which 1s common to all the plug-cir-
cuits, a device for opening the short-circuit-
ing conductor 11 after the transmission of a
call-signal by means of any key. As shown
in the drawings, the device is a contact-lever
7" for each key in position to be pressed away
from 1ts anvil #° when the key i1s fully de-
pressed. The stroke of the key is made sufli-
ciently long to allow a calling-current of ade-
quate duration to flow hefore the contacts s
7 are separated.
I will now trace the operation of the inven-
tion. .
The device above referred to, which is dia-
grammatically indicated in Ifig. 1, is shown
more clearly in Figs. 2 and 3.
plungers of the key #» carries a stud », which

1s adapted as the plunger reaches its lowest

position to engage a stud »°, carried on the
ockl hatt »°, whereby said shaft is roclked
rocking shaft »°, whereby said shaft is roclke
in 1ts bearmmgs. The shaft »* carrics a stud
to engage the contact-
the same away from its

", which 1s arranged
spring 7 and press

Lach of the
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contact-anvil #°. The contacts 7 #* control

‘the short circuit 11, as heretofore described,
and ba,ld short circuit 1s broken at the con-

tacts # #* at the end of the transmission of a
call-swnal by any key. The contact—SprmO‘s

7 of ea,ch key normally rest against inner

anwls 7 .} respectively connected with the

springs 7' 7* of the next key », and upon the

depression of the plunger of the key said

springs are moved away from the anvils #°

and into engagement with contact—sprmws 7%
7 leading to a source of current.

A subscrlber s call 1s answered by in qertmo"
the plug ¢ into thespring-jack ¢ of the ea,lhnt)-
line. This act forms a temporary extensmn
of the line into the plug-circuit 4 5 and com-
pletes the local circuit 3 6, containing the

magnet of the cut off relay f, the lamp Zc and
the winding p* of relay ».

seversthe normal extensions of the line to the
central battery c.
rent for its illumination; but it 1s 1mmedi-
ately shunted by the supervisory relay. The

relay » 1s excited by current in the winding. |

The conductors 4 and 5 are severed, the

portions leading to the answering-plug ¢ are

connected with the terminals of the operator’s
telephone, and the ends of the wires leading

- to the calling-plug %4 are connected with the

30

geneator- leads 9 10; also, the short circuit of
the winding »* is closed Tendermw this wind-.

ing ineffective to demawnemze the core when

it shall be brought into a closed “battery-cir-

35

“erator places the mate plug /4 of the palr in

40

45

cuit. Having obtained from the calling sub-
scriber the order for the desired line, the op-

the spring-jack of the correspondent line.
Thereby a circuit 7 3 is closed, containing the

cut-off relay of the line called for the super-

visory lamp /, temporarlly associated with
that line, and the winding p", (still short-cir-

cuited.) Then the operator pressesthe key of

group 7 to send the requisite signaling-cur-
In its final travel the. plunwer _of the
pressed key opens the shunt 11. The, current
- previously passing through the shunt is there-

rent.

- by diverted through the winding p”, wherein

it neutr alizes the magnetism evoked by wind-

ing p*. The relay p is thus caused to release

its armatures, the telephone is disconnected

- from the answering-plug, the generator leads

- 55
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are cut off from the calling-plug, and the

breaks in the plug-circuit are closed Fur-
ther, the short circuit 11 of winding »™ is per-
manentlv broken.
which e
complete. Other pairs of plugs may be em-
ployed in linking other lines together, the

common keys # bemc‘ used for callmg,. but

during the transmission of the call-siognal the

‘current 1s applied only to the plug-circuit last

connected with a line upon which no ringing-

- current has yet been impressed. The operator

supervises the connected lines by means of

‘signals £ and /.
'plaved she removes plugs ¢ and A from the
Spring- ]ack% and returns them to their resting-
~places in the switchboard.

The cut-off 1elay_

The - lamp receives cur-

The cycle of operations
Tected and . preserved its closure is |

'Wh_én both signals are dis-

To correlate the preliminary de‘SCI‘lptIOIl of
the invention with the apparatus shown in
the drawings, it 1s to be noted that the wind-
ing p", with its magnet, constitutes a means

individual"to the plug-circuit for connecting
| the common group of keys » with the plug-

circuit, The magnet is excited automatically
in one step of the sequence of acts involved
in making a connection, and in its excitement

8

75

it prepares the circuits 9 10, 4 5 for the ap-

plication of calling-current, and incldentally

brings the magnet under the control of a de-
vice 7' 7%, associated with the calling-keys 7.

The transmission of a call-signal by inciden-
tally rendering the magnet » neutral discon-
nects the calling-leads 9 10 from the plug-cir-
cuit and by breaking the shunt 11 changes
the condition of the mechamsm to maintain

30

the shifted position of the switch in the plug-

claims:

. 1. The combination with telephone-hnes and
lug-circuits for uniting them in

a group of p
palrs, of an a*apha,nce, such as a U@nerator of

calling-current, and connections thereof with
the plucr-circuits of sald group, a switch for
each plug-circuit controlling the connections,
means associated with each plug-circuit for

actuating said switch made operative in using

the correspondm@ plug - circuit, mechamsm

made operative by the switch ada,pted to main-
tain the arrangement of said connections when
shifted by the switch, and a device common
to the group of plug-circuits controlling said
mechanism as deseribed.

9. The combination with telepnone linesand

circuit and to desti 0y the control of the shunt
11 and contacts 7' #° over it.
My 1nvention 1s defined in the following:

Qo
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a group of plug-circuits for uniting them, of

circuit connections with the plug-circuits and

an electromagnetic switch for each plug-cir-
cult controlling them, a circuit for the actu-

ating-magnet of each of saild. switches, con-
trolled by the switch for maintaining the po-
sition of the switch when shifted by the mag-
net, and a device common to the plug-circuits
controllmo sald circuits of all the magnets:

11O

T15

whereby any switch which has been individ-

ually shifted to close the circuit of its actuat-

ing-magnet may be governed by the common

device, as described.

3. The combination with telephone-lines and
plug-circuits for uniting them and appliances
for connection with the diﬁerent plug-circuits,
of a switch for each plug-circuit and an actu-
ating-magnet for each switch, a circuit for
each actuating - magnet and an individual
switch controlling the circuit, a second cir-
cuit for each magnet controlled by the switch
thereof adapted to maintain the shifted posi-

120

125
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tion of the switch, and a common key con-
trolling all said last mentioned circuits for the
magnets, as deseribed.

4. T'he combination with telephone-linesand
‘a group of plug-circuits, of a calling-genera-

tor, a switch of each plug-circuit for connect-
ing the leads of the generator with the plug-
circult, and an actuating-magnet for each
switch, a circuit forthe actuating-magnet and
an automatlc switch, actuated in connecting
the plug-circuit with a line, a locklnw-mrcum
for the magnet controlled by the switch there-
of when shifted adapted to maintain the shift-

ed position of the switch, a calling-key for

completing the generator- le‘LdS and contacts
of the key controllmg all said circuits for the
magnets for maintaining the positions of the
switches; whereby the generator-leads are au-
tomatlcally applied to a plug-circuit in using
the plucr circult, and are disconnected there-
fromin the tra.nsmlssmn ofa call, as described.
5. The combination with a plug-circuit and
an operator’s telephone, of a switech for con-
necting the telephone with the plug-circuit,
an electromawnet for actuating the switch, a
circult containing a winding ot the maﬂ*net
closed through contacts of the. plug and spring-
jack 1n makmcr connection with the calling-
line by means of the answering-plug, and a

circult containing another winding of the mag-
net closed throucrh contacts of the plug and

780,679

spring-jack in making connection with the line
called for by means of the calling-plug; said
windings being differential and cq 11.:11 s ly-
stantmllv as deser 1bed.

6. The combination with telephone-lines, of
selective call-bells at the substations of the
[ines, a group of plug-circuits for uniting the
lmes, a group of calling-keys common to the
plug-circuits and ecach adapted to apply a dis-
tinctive current for operating a particular se-
lective signal; a switch for each plug-circuit
adapted to connect therewith common leads to
sald group of keys, an actuating-clectromag-
net for each switch and a circuit for the mag-
net controlled automatically in making con-
nection with a line by means of the pluu—on-
cult, contacts of the switch closing a cireuit
for the magnet when the switeh is shifted
thereby ad ‘Lpted to maintain the shifted con-
dition of the switch, and contacts of each key
of said group, oper :;Lted in applying calling-
current to the leads controlling said last-men-
tioned circult for the magnet to return the
switch to its initial position, as described.

In witness whereof I hereuntosubseribe my
name this 27th day of December, A. D. 1900.

FRANIK R. McBERTY.

Witnesses:
Erra EDLER,
Fravk J. HorMzs.
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