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To all whom it may concern

Be it known that I, FraNK R McBERTY, a
citizen of the United bt&tes residing at Ev‘ms-
ton, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Implm ement 1n Selective Signaling Appa-

ratus, of which the following is a full clear,
concise, and exact descnptlon

My invention relates to the selective switch-
ing of circuits or actuation of mechanism elec-
by 1ca113 from a distant point; and its object is
to provide an improved system by which a
large number of responsive devices may be
%electwely controlled with ease and precision
without undue complication of circuits and
apparatus. |

‘(renerally speaking, my invention contem-
plates a series of electromagnetic switches ar-
rangec 1n pairs or groups, the members of
each group being responsive selectively each
to a particular actuating-current which is dis-
tinctive in kind or circuit. Each of said
switches 1s adapted when actuated to bring
the succeeding switch of the series into op-
erative connection or condition, so as to re-
spond to another or different current next to

be applied, each switch also controlling means
for maintaining its own shifted wm:htlon

Mechanism contlolled at a distant point is
provided for successively applying the dif-
ferent electrical agents or currents required
to actuate the members of each group of elec-
tromagnetic switches, so that by applying
such currents in consecutlve orcder the several
switches of the series may be shifted one
after another until the desired one is reached.
Each switch may control any desired respon-
SIVe demce—sueh for instance, as a signal-
mdlmtm—w—‘md any one of said responsive de-
vices may thus be selectively controlled from
the distant point. Means are provided for
subsequently restoring all the switches to their
original conditions m readiness for "mothex
actuation.

A typical form of my invention is diagram-
matically illustrated in the accompanying
drawings, in which—

Fw‘me 1 exhibits its practical application
to the apparatus of a well-known call-dis-
tributing system for a telephone-exchange
wher eby any oneof a number of signal- lamps
at the central office may be selectiv elv exclted
by the manipulation of a switeh at the sub-
‘station to indicate to the central-office oper-

ator the particular switchboard to which the .

tacts.

call shall be trunked, so that oral communi-
cation between the dlStI‘lblltIl’]U' operator and
the subscriber is rendered unnecessary: and
Figs. 2 and 3 are detail views of the control-
lmo -switch at the substation.

In the for m of the invention shown in the
drawings the electromagnetic switches at the
central office are arranged in pairs, and the
selective operation of the members of each
pair 1s obtained by employing different elec-
trical currents, which in this case are made
distinctive in circuit rather than in charac-
ter—that is to say, two actuating-circults are
required, which in this case are formed by the
line conductors 1 2 of the telephone-line, to-
gether with a common or earth return 3. At
the substation the line conductors 1 2 are exX-
tencled through normally open contacts 72’ m”,
respectively, to the switch-contacts &’ bg of a
controlling-switch b, the telephones ¢ ¢, being

‘1neluded in the circuit between the switeh b

and the switch m. The switch-springs &’ 3’
normally rest upon contacts which are joined
together and grounded by a conductor 3, which
II]CIUdE‘:b an 1mpedance coil ¢. A switch- lever
h is provided, which may be rocked to one

side or the other to separate either of the
switches 4" 4° from theilr normal ground-con-

The switch-lever is arranwed so that
1n cshlftmo* from one alternative position to
the other ¢ one set of contacts will be closed or
returned to their normal grounded condition
before the otherset is opened. The telephone-
receiver ¢ when resting upon the switch-hoolk
m breaks the mrcmts of both conductors 1 2
at the contacts " %, respectively, these con-
tacts being closed When the telephone is taken
from 1its hook for use.

At the central station the line is connected
with the usual spring-jack d or switching-ter-
minal in a switchboard. Four trunk-lines are
shown, each of which may be assumed to lead
to a different central station or switchboard.
For the purpose of designating to an answer-
ing operator which of the Seveml offices is
called four signal-lampse ¢ & ¢ are provided
in the SWItChboard near the Sprmﬂ'-]ack .
Iixtensions of line conductors 1 and 2 are led
to one pole of a battery 7 at the central office,
whose other poleis connected with the oround-
ed or common return-conductor 3. The ex-
tension of each conductor contains a relay,
those of the two conductors being denoted ¢
and 2, respectively, having rear and forward
contacts and meeontrolled by a cut-off switch
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7, which is actuated by a magnet whose wind-
ing is in a portion 4 of a local battery-circuit
terminating in a contact-piece of spring-
jack .

For all but one of the selective devices as
sionals to be controlled there are provided
IG]‘lYS or eluctilcallv—aetuated SWltche% the
switches for lamps ¢, &, and ¢ being de%w—
nated by #, &, and £°, respectively, while
tamp ¢ 15 contmlled by rehv /.. Hach switch
consists of an actuating-magnet /, two switch-
levers £ and /°, and normal “and alternate con-
tacts /' /2 and ' /7 for the levers. "The con-
tacts * /' are, in fact, the armature - levers.
When attracted to the magnet, each malkes
contact with the corresponding switeh-lever
and then presses the latter away from 1ts rest-
Ing anvil.

The levers ¢ and i; of relays ¢ and /4 are
connected with a wires. The forward anvils
fI and /7’ form terminals of conductors 6, lead-
Ing to the pole of battery f. The rear con-
tact ° 1s connected by wire 7 with the switch-
lever /* of relay £. The resting contact /* of
this lever forms the terminal of a wire 8, lead-
ing through lamp ¢ to the common return of
the, system, and its alternate contact /° is con-
nected by a conductor 9 with switch-lever /°
of switch 47 and by a branch tfrom the same
wire with the contact 77 of relay 4. The rear
contact /° of relay /2 1s connected by wire 10
with switch-lever /7 of switch 47 and with con-
tact I» of switch Z. The switch-lever 7 of
switch £ is connected by wire 11 through
magnet / with the grounded conductor 3, and
its “alternate contact /' is the terminal of a
branch from wire 5. The connections of all
the switches are alike; but the circuit relation
of switches 4 and /£ to secondary conductors
7 and 10 or to primary coneuctors 1 and 2,
which constitute the actuating-conductors of
the selective mechanism, 1s the reciprocal of
the relation of switeh 4/ to the same conduic-
tors.

In general one of the actuating-conductors
7 or 10 is at the moment of performing a se-
lection in connection with a selected circuit
or device, while the other 1s in connection
with the actuating-magnet of the correspond-
ing switch and with the succeeding device or
circuit. Kach of the switches when operated
by current shifts the actuating-circuit con-
trolling its own magnet to the next selected
circuit of the series and the actuating-circuit
of the selected device corresponding to 1t to
the next magnet in the series and at the same
timealters the condition of the switch or mag-
net, so that the switch becomes seif-maintain-
ing or stable in i1ts new position.

The operation of the system is as follows:
The subscriber desiring to light one of the
signal-lamps at the central ofhice first takes his
telephone (0 imm the hook, thus closing the

contacts m” :°, and then oscillates the lmndlt,
of switch-lever / to alternately break and

make the connection of conductor 1 2 with
the orounded conductor 3-—that is, to alter-
n%tely open the circuit 1 or the 011(,1111; 2,
which were both closed at contacts m' m > when
the telephone was taken from the hook.
When both circuits 1 2 are closed, the relays
g are both excited, so that neither conduc-
tor 7 nor conductor 10 is connected with the
battery. Assume that it is desired to light
the lamp e. The lever of the switch & 1s
turned to open the contacts 4, leaving con-
tact 4° grounded, so that the circuit 1 1s
broken and the circuit 2 remains closed, the
result being that the ar mature ¢’ 1s retracted
against its contact ¢, while armature A’ re-
mains connected with the battery f by way
of its front contact 2°. The battery 71s thus
applied to the conductor 5 and through the
armature-lever ¢ to the conductor 7, so that
contacts * ' of switch 4 being closed current
flows by conductors 7 8 to the grounded pole
of the battery 7, lighting the lamp ¢ 1If 1t
were desired to display signal ¢ instead of
signal ¢, the operation up to this point would
be the same:; but no pause would be made
with the conductor 1 opened. The switeh-
lever would be moved back to close the cirenit
of conductor 1 and open that of conductor 2,
or the switch-lever could be moved 1n such
direction first without going through the 1in-
termediate step. Relay ¢ would theretore
be excited and an instant after relay /4 ren-
dered inert, so that current from battery f
would be cat off from conductor 7 and ap-
plied to conductor 10. From conductor 10 the
current would find two paths to ground,
one through the lamp ¢ and the other by
way of contacts /” /* through the magnet-wind-
ing of electromagnetic switch £. Magnet
k being thus excited would attract its ar-
matures /' /. The armature /° in closing
aoainst the switch-lever /* would disconnect the
said lever # from its contact /% thus cutting
off the conductor 8, containing the lamp e,
the conductor 9 being connected to conductor
7. and so with the back contact ¢° of relay g.
The armature /' in drawing up would engage
the lever /%, thus connecting the anm(,t-—wmd-
ine & direct to the condu_ctm 5 and establish-
ing a locking-circuit to maintain the shifted
condition of the electromagnetic switch while
the contact at 7’ 1s broken, ‘thus disconnecting
conductms 10 and 11. bWIt;ch k' and 10r1.?bl
¢ would not be opemted at this stage, bwduqe
the circuit 7 9 is open at the contact ¢°. It
it were desired to light lamp ¢ instead of lamp
¢, the switching operation would be continued
by changing the lever b to its alternate posi-
tion to again complete the circuit 2 and open
the circuit 1. Relay A being thus excited
and relay ¢ rendered inert, the circuit 6 5 7 9
13 would be completed, lighting lamp ¢, while
conductor 10, extending to lamp ¢, would be
opened at the contact 2* and the lamp ¢ thus
cut off. The circuitof electromagnetic switch
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%" wounld also be completed first at contacts

/> I and- then-an independent locking-circuit

established at contacts 7° 7, contact /* being
immediately broken. The switch-lever 2° of

magnet 4 being drawn up, the conductor 12

including lamp ¢ would be broken at contact
/* and the conductor 10 extended to the lamp
¢ and electromagnetic switch 7% TLamp &,
however, would not be excited at this time,
because conductor 10 would be broken at con-
tact A”
be cut off and the lamp ¢ lighted by another

movement of the switch & to excite relay ¢

and ceénergize relay 4. Circuit 65 10 would
thus be completed to the lamp ¢’ and the mag-
net 47, said magnet in drawing up its arma-
ture cutting oft the lamp¢’. The magnet now
closes a locking-circuit for itself by way of
conductors 5 6. .

To review briefly the organization, it will
be seen that the electromagnetic switches are
arranged in pairs, and the members of each

pair are responsive to distinet electric cur-
rents—adistincet 1n this case because supplied

over distinet circuits—and means controllable
from the substation—in this case the relays
g h—ave provided for applying alternately
the different currents to actuate the different
members of each group. Each electromag-
netic switch controls the operative connection
of a responsive device or branch with a cir-
cuit fed from the actuating-battery £, and
each switch is adapted when actuated to cut
off the responsive device associated therewith
ancd bring the magnet of a succeeding switeh
and
connection with the circuit, so that the last-
mentloned responsive device will be actuated
when the other current shall be applied. It
will thus be apparent that the subscriber may
by a proper manipulation of theswitch & oper-
ate any desired one of the lampse, ¢, ¢, and ¢
In every case the subscriber first removes his
telephone from itsswitch to close contact 7’ m:”
and complete the cireuit of battery # through
relaysgand /. Thenifitbe desired tolightthe
lamp ¢ the switch 4 is turned to open contacts
', whereupon relay g becomes deéncrgized
and closes a circuit 6 5 7 8 from battery 7 in-
cluding lampe.  If lamp e were to be lighted,
the switch / would be rocked to open contacts
b*, whereupon the magnet /4 is rendered inert
and completes a circuit 6 5 10 12 including
lamp ¢. If it be desired to light lamp ¢, the
switch 4 1s first rocked to open contacts 77
thus effecting the deénergization of magnet A,
which serves to complete a locking-circuit
for magnet £, said magnet when thus ener-
glzed uniting at its contacts ' 7° conductors
7 9 and disconnecting conductor 8, including
lamp ¢, tfrom conductor 7. The switch 2 is
now moved to open contacts 4, whereupon
magnet ¢ becomes inert and closes a circuit
657913 from battery £, including lamp

Finally, if it be desired to light lamp ¢’ switch

Similarly the lamp ¢ mayinits turn

another responsive device into operative

b 1s rocked to open contacts 4%, whereupn

magnet -4 1s deénergized and brings about the

completion of a locking-circuit for magnet Z,
said magnet upon being thus energized join-
ing conductors 7 9 and cutting off lamp e.
Switch 0 is now turned to open contacts 3’
and deénergize magnet ¢, which serves to
complete a locking-circuit for relay . Re-
lay £ upon being excited completes the cir-
cuit ot conductor 10 to earth through lamp &
and disconnects from said conductor the
branch 12, including lamp¢. Another move-
ment of the switech 4 to open contacts 5? de-
energizes magnet /2, which closes a circuit 6
o 10 from battery 7 through lamp &

The interruption of the conductors and the

consequent restoration of the apparatus may

be performed at the substation by means of
the telephone-switch at any moment: but in

the system shown it is automatically per-

formed by relay 7, which is excited in malk-
Ing connection with the telephone-line. and
severs the normal connection of the line con-
ductors with the relays ¢ and /.

To vrevent the accidental return of the
mechanism to its initial condition during the
process of selection, the switch dis preferably
so constructed that it cannot open both line
conductors at the same time. Relays ¢ and
/v therefore operate in such sequence that the
locking-circuit 5 6 is closed by one of said re-
lays before it is opened at the other.

It will be apparent from this description of
the control of the invention that any of the
devices may be selectively operated, or the
equivalent circuits may be selected by vibrat-
ng the lever of the controlling-switch a suit-
able number of times—that isto say, by open-
Ing the actuating-circuits alternately once for
each of the devices to be passed over in the
series—that the selected device may be actu-
ated or not by maintaining or withholding
the actuating-current, and that the entire
mechanism may be returned to its initial con-
cdition by breaking both actunating-circuits 7
10 by interrupting conductors 1 and 2. It
will also be apparent that the series of mag-
nets for successive operation and the series
of devices to be selected may be indefinitely
extended, any desired device being selectively
brought under control or operated by trans-
mitting the requisite number of pulsations of

current 1n the actuating circuit or circuits.

My invention is defined in the following
claims: -

1. In combination, a series of magnets ar-
ranged 1n groups, the members of each group
being responsive to distinct electric currents,
means for successively applying current to
actuate the members of each group, a switch

operated by each magnet controlling the cir-

cult of the succeeding magnet in the series.
to render said magnet operative when execited
by another current, and a locking-circuit for
each magnet closed in the operation of iis
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switch to maintain the shifted condition there-
of, whereby the magnets may be successively
excited to switch any desired one of the series.

9. In combination, a series of magnets 1n
two or more groups adapted for operation by
“different electrical currents, and means for
applying current for the excitement of any
magnet, a selected device associated with each
magnet, a switch controlled by each magnet
adapted to render the succeeding magnet of
the series responsive to a current different
from that exciting said switch-controlling
magnet, a locking-circuit for each magnet
made operative in the movement of the switch
controlled by said magnet adapted to main-
tain the shifted position of said switeh, mech-
anism for each magnet adapted to render the
selected device of the preceding magnet in-
operative, and means for controlling the op-
erative selected device; whereby any device
of the series may be selected by successively
actuatine the magnets and may be operated,
as described. |

3. In combination, several magnets in a se-
ries connected 1n two different circuits, means
for applying current in the circuits, switches
controlled by the magnets adapted to render
the magnets operative in reciprocal succession
in the two circuits, a locking-circuit for each
magonet closed by its switch when shitfted,
whereby the magnets may be excited in se-
quence to any desired number, and a selected
circuit or device controlled by each magnet, as
described. |

4. Incombination, several magnets in series
in two circuits, means for applying current
in the circuits for exciting the magnets, a
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switch actuated by each magnet, each switch
controlling the succeeding magnet in the other
circuit, a lockine-cireuit of each magnet closed
by the corresponding switch when shifted, a
selected circuit controlled by each switch and
a selected device or mechanism therein, an
exciting-circuit for the selected devices, the
switch of each magnet being adapted torender
the exciting-circuit ineffective for the excite-
ment of the selected device preceding in the
series, and means for breaking the locking-
circuits, as described.

5. Incombination,aseriesof magnetsinsev-
eral oroupsof which the members are respon-
sive to different electrical currents, switches
actuated by the magnets adapted to render
the circuits through the magnets of the said
oroups operative in reciprocal succession,
mechanism controlled by each magnet and a
locking-circuit closed by each magnet, said
locking-circuit heing effective daring the ap-
plication of either of said currents, as de-
seribed.

6. In combination two magnets in different
circuits and mechanism controlled by the mag-
nets, a locking-circuit for each magnet closed
by the magnet when excited, means for ap-
plying current in either circuit, and a relay
in each circuit, controlling both said locking-
circuilts, as deseribed.

In witness whereot I hereunto subscribe my
name this 12th day of January, A. D. 1901,

FRANIK R. McBERTY.

Witnesses:
Erra EpLER,
PrArLE B. CLENDENNING.
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