(No-Model.)
W. J. DUDLEY.

ELECTRICAL SIGNALING APPARATUS.
No. 264,264, Patented Sept. 12, 1882.

.............................

1= B A WO A




10

15

20

25

30

35

40

45

5G

UNITED STATES
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SPECIFICATION forming part of Letters Patent No. 264,264, dated September

12, 1882,

Application filed November 11, 1880. (No model.)

To all whom it may concern :

Be it known that I, WALTER J. DUDLEY, of
the city of Boston, county of Suffolk,and State
of Massachusetts, have invented an Improve-
ment in Electrical Signal Apparatus,of which
the following description, in connection with
the accompanying drawings,is a specification.

My invention relates to au electrical signal-
ing apparatus,and has for its object to enable
a telephoune or other instrument to be placed
in circuitat oneonly of aseriesof stationsupon
the same cireuit, and also to enable a signal to
be operated at the said station, but at none
other. Theapparatus at each station contains
an electrical switeh controlling the cireuit of
the telephone or other instrument, in combi-
nation with means to move the said switch
bodily in unison with the corresponding ones
in the apparatus at the other station,and with
means to act upon the said switch when in
one definite position in its said movement,
The switeh, when thus acted upon, places
the telephone or desired instrumentincircuit;
and the invention consists in the combination,
with the said switeh and means to move it in
unison with others, of a stopping device to ar-
rest its movement at a given point,and means
to act upon the said switeh just before it is
stopped to place the instrumentin circuit,and
means to act upon it just after it is started to
remove the said instrament from the ecireunit.

The invention also consists in the eombina-
tion, with the movable controlling-switeh and
mechanism to act upon it when in a certain
definite position,ofa signal-controlling circuit-
closer carried by the said mechanism, and op-
erated to place the said signal in circuit only
when the mechanism also acts upon the said
movable switeh to place the telephone in cir-
cait. The switch employed in this instance is
pivoted on arotating disk shown as actuated
with a step-by-step movement by successive
electrical impulses acting through an electro-
magnet and its armatuare,in the manner com-
monly employed in apparatus of this class, the
said actuating-armature being in thisinstance
polarized and affected by currents of one po-
larity only—for iunstance, positive. The said
switech is movable on its pivot to control
the circuit of the telephone, and moves with
sufficient friction to cause it to remain in any
position until positively moved therefrom,

The said switeh has an operating-projection
by which it is moved on its pivot to control thé
circuit of the telephone. The rotatine disk is
stopped and permitted to start in lllligou with
the others of the series by the action of an
armature oppositely polarized to that em ployed
for actuating the disk, substantially asin Let.
ters Patent No. 234,663, granted to me Janu-
ary 25, 1880. The operating-projection of the
controlling-switehis brought at the endof one
of the step-movements of the disk, by which it
is cm‘rledlinto proper position to be operated
by ‘thG.SQIQ stopping and releasine armature
which is shown as also provided wibth a circuitZ
closer controlling the signal and operated by
its engagement with the said operating-pro-
jection of the controlling-switch. The CO?JU‘OL
ling-switeh can thus be moved to place the
telephonq or other instrament in cirenit only
at one point in the movement of the disk, but
If once operated will remain in the same eo’ndi-
tion,although the diskis subsequently moved—
a feature not found in moss individual signal
apparatus heretoforeinuse. A projection fived
relative to the said disk is properly loeated to
engage the operating-projection of ‘the control-
ling-switeh, as it moves by and acts upon it to
place the instrument in cireuit at the moment
when the disk is arrested for the purpose of
placing it in unison with those of the other in-
struments, so that when all the instruments
are in theirnormal position orat their commoﬁ
starting-point the telephones will all be in cir-
cuit. A similar projection is properly located
to act upon the said switeh to remove the tele-
phone from the cirenit in the first movement
of the disk after it has been released, so that
the telephones will then all be remo\*’ed from
cireuit, and any desired one can subsequently
be placed in cirveuit without the others, as be-
fore described. ’
Tignre 1 is a plan view of a signal and tele-
phone controlling apparatns enﬁbodying this
invention; I'ig. 2, a side elevation thereof, the
dial and arbor supporting post bein g remo%ved H
Tig. 3, an end elevation viewed from the left
hand of Fig.1,and Tig. 4 a detail showine
the controlling-switch in position to be opei
ated or shifted to put the telephone in eirenit.
The main actuating-magnet @&, its polarized
armature b, mounted upon an armatnre-lever
I, pivoted at 2, and provided with an achy.
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ating-pawl, 1%, operate the ratehet-disk ¢,
mounted upon the arbor d, substantially as in
my former patent hereinbefore referred to, the
said armature b being polarized to respond to
carrents of but one polarity—for example,
positive—passing through the said magnet a.
The main-line wire, entering at the binding-
post 20, passes by wire 21 to the magnet a, and
thende by wire 22 to a spring, e, resting in
contaet with a metallic dram, £, mounted upon
the arbor d, but insulated from the said arbor
and ratchet-disk ¢, which latter, in electrical
connection with the entire metallic frame-work
of the apparatus, is connected by wire 23 with
the main line leaving the next station. An
electrical switch, g, is pivoted at 3 upon the
ratchet-disk ¢ with such friction as to .be re-
tained in any position until positively moved
therefrom, its movement in one direction be-
ing limited by a stop-pin, ¢’. The said switch
is in eleetrical connection with the disk ¢ and
line 23, and is adapted to be moved onits
pivot into connection with the drum f, thus
completing the main circuit of the wire 22 to
the wire 23. The wire 22 has connected with
it a branch wire, 24, passing through the tele-

_phone or other instrnment the circuit of which

is to be controlled, from which the eireuit is
continued by wire 25 to the break-circuit key
I and line leading to the next station, so that
wien the switch ¢ is moved out of contact with
the drum f; as shown in Iig. 2, the direct por-
tion of the main circuit by wires 22 and 23
will be broken, and the currents will pass
through the telephone and key %, which are
thus controlled by the movements of the said
switeh g on its pivot 3.

It will be understood that the ratchet-disks
¢ of a series of instruments like the one illus-
trated, the magnets @ of which are in the same
cireuit, will all be rotated in unison as the ar-
mature b is vibrated by an interrupted positive
current,and the said disks ¢-are provided with
a stop-spring, h, the free end 4 of which is
slightly separated from ‘a rigid stop, #/, fixed
to the ratchet ¢. ~

An armature-lever, 4, pivoted at 5, and pro-
vided with an armature, i/, oppositely polar-
ized to the one b, and consequently repelled
by the carrents employed to actuate the arma-
tare b and rotate the disk ¢, has its end 6,
when the armature ¢ is thus repelled, in the
path of the stop-spring &, and consequently
arrests thesaid spring and ratchetcin its move-
ment caused by the armature b, all the disks
of theseries of instruments being thus stopped
at a common point, as shown in Fig, 2. The
spring b yields somewhat on coming in con-
tact with the armature-lever 4, and when the
armatu¥e ¢/ thereof is attracted the end of the
Jever will be moved from the path of the spring
I, which, by its elasticity, passes beneath the
end of the said lever and supports it until the
stop-spring has moved beyond it in the next
movement of the ratchet ¢, as shown at A,
Fig. 2. .

The telephone-controlling switeh ¢ is pro-

' vided. with an operating-projection, ¢/, and a

switeh-operating device, shown as a stud, m, is -

properly located to engage the said projection
¢’ in the first movement of the disk ¢, after it
has been released by the lever ¢, the said stud
m causing the switeh to turn on its pivot from
the position shown in Fig. 2 to that shown in
Tig. 4, so as to make contact with the drurm f,
and thus eut out the telephone and key. The
projection ¢/, in the subsequent rotation of the
disk ¢, is brought above the end of the arma-
ture-lever 4, which projects toward the disk ¢,
as shown at 6, Fig. 1, and if the armature ¢ is
attracted at the moment when the projection
¢' is thus above its end 6, as shown in Fig. 4,
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it will turn the said switch on its pivot 3 to -

disconneect it from the drum £, and thus throw
the telephone in eirenit. The projections g in
the different instruments arein different posi-
tions relative to the stopping-springs I and
armature-levers i, so that only one projection
¢’ will be in position to be acted upon by the
said lever at any given time in the simultane-
ous rotation of the different disks ¢.

It will be seen that the switch ¢ thus has
two movements—one on its pivot, produced by
what may be termed a “shifting device,” to
change the condition of the circnits, and an
independent bodily movement to bring it with-
in or move it from the range of the said shift-
ing device.

It will thus be seen that by operating the
lever ¢ at the desired times in the simultane-
ous rotation of the different disks ¢ the tele-
phone and keys can be placed in circuit at
any desired ones of the stations without thus
placing them in circuit at the other stations,
so that communication can be established be-
tween two or more stations on the same line,
or between stations on different lines, while
the instruments at all the other stations will
be cut off, so that it will be impossible to over-
hear or interrupt a communication going on
between the station at which the instruments
are thus placed in cirenit.

It is obvious that the disks ¢ may be actu-
ated by a mechanical motor or clock-work and
the switches ¢ operated in passing, the single
armature-lever ¢ then serving to release the
said disks and to operate the switches, and
the armature b being dispensed with. The
said disk and means for driving it constitute
actuating mechanism for presenting the switch
to its shifting devices.

" A projection, %, is properly located to en-
gage the projection g just before the disksare
stopped, and move the switches to the posi-
tion shown in Fig. 2, thus placing the tele-
phone and keys in circuit at all the stations,
so that a subscriber at any station can at once
signal and communicate with the central office.

A signal-controlling circuit-closer, shown in
this instance as a spring, 7, mounted upon the
lever 4, but insulated therefrom, has its free
end just above the end 6 of the armature-lever,
so that when the projection ¢’ is above the
said end 6 and the armature ¢ is attracted it
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will, in acting upon the said projection ¢, to
move the switeh ¢, also press the spring # into
contact with the lever 1, closing the circuit be-
tween them.

As herein shown, the lever¢ and spring r are
connected with the terminals of the loecal cir-
cuit, including a vibrating signal-bell, S; but
it is obvious that the said spring may operate
to introduce a signal into the main eircuit, as
is done in my former patent referred to, or in
any other way be operated by engagement
with the projection ¢/, either as a circuit closer
or breaker, to set the bell in operation as long
as the said armature ¢ remains attracted.

The arbor d is provided with a pointer, ¢,
which eo-operates with the dial « in substan-
tially the same manner and for the same pur-
pose as shown in my former patent.

In operation the instruments areall stopped
in the position shownin Figs.1and 2, the tele-
phoneand key beingincircuit. If asubseriber
desires to communicate with another, he sig-
nals the central office by means of the said key
k or other signal-transmitting apparatus, and
makes known through the telephone what con-
neetion he desires. Theecentral-office operator,
(after the stops h are disengaged by the action
of a negative current,) by sending a positive
currentinterrapted the propernumber of times
on the circuit of thesubseriber with whom the
communieation is desired, brings the projee-
tion ¢’ above the end 6 of the armature-lever ¢/
at the station of the said subsecriber, and then
by sending a reverse current operates the ar-
mature ¢/, causing itslever ¢ to move the switch

. ¢ to place the telephone in circuit, and at the
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same time, by the circuit-closer , to operate
the signal at the said station. No other sta-
tion will be affected, as the projection ¢’ of the
apparatus will either have passed or not yet
reached the position above the end of the le-
ver ¢, The central-officé operator will also
operate the apparatus upon the circuit of the
subseriber who is called in the same manner,
thus placing his telephone also in cirenit, and
it will be seen that any number of stations on
the same or different circuits.can be placed in
communication, while all the other stations are
cutountand prevented from interfering. When

y

the communication is ended the instruments
on the ecircuits that have been connected will
be moved around by the further operation of
the armature b until they are all arrested by
the lever ¢ in the position shown in Fig. 2,
where they will remain until it is again desired
to operate them,

I elaim—

1. The combination, substantially as herein-
before set forth, of the controlling-switch hav-
ing a movement by which the cireuit of an in-
strument is governed, and being retained in a
given condition until positively shifted there-
from, mechanism by which the said switeh is
moved bodily without shifting or changing its
condition, and a shifting device by which the
said switeh is shifted or moved to change the

" condition of the circuit governed by it only at

a definite point in its said bodily movement.

2. The controlling-switch retained ina given
condition until positively moved therefrom,
combined with actnating mechanism by which
the said switeh is moved bodily without change
in its electrical condition or relation, a stop-
ping device, and « fixed shifting deviee where-
by the said switeh is engaged and acted upon
just before the actuating mechanism is arrest-
ed by the said stopping device, substantially
as and for the purpose deseribed.

3. The frictionally-held pivoted switch-lever
and actuating mechanism to move it bodily
with but not on its pivot, combined with the
fixed shifting devices arranged to engage and
shift or turn the said leveron its pivot at defi-
nite points in the movement of the said actu-
ating mechanism, substantially as described.

4. In a signaling apparatus,an armature-le-
ver and circuit- controlling device mounted
thereon, combined with a disk and means to
rotateit, and a projection connected therewith,
arranged, as described, to co-operate with the
said circuit-controlling device at a definite
point only in the movement of the said disk,
substantially as deseribed.

WATLTER J. DUDLEY.

Witnesses:
T. W. PORTER,
J. B. MoTrIre.
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