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To all whom it may concern:

Be it known that 1, Epwarp J. BURKE, a
citizen of the United States, residing in the
city of New York, State of New York, have
invented a new and useful Improvement in
Electric-Circuit Controllers, of which the
following is a specification.

My invention relates to devices for com-
pleting a plurality of circuits. It is pri-
marily a circuit controller and it affords a
means whereby any number of circuits may
be controlled.

The object of my invention is to provide
a simple 1nexpensive and efficient means for
completing any number of circuits in sue-
cession and one in which very little energy
is consumed during its operation.

The further object of my invention is to
select and complete any one of a plurality
of circuits.

A further objectis to provide a device that
will be in operation only when it is desired
to complete one or more of a plurality of
circuits.

The invention may be used in connection
with selective systems such as telephone call
or automatic systems or alarm or telegraph
systems or signal systems or electric sign
and lighting systems.

The invention consists in producing a
traveler which moves over a plurality of
contacts and is actuated by gravity.

The invention further consists in provid-
ing a means having a surface which may be
inclined first in one direction then in an-
other that will cause a gravity actuated de-
vice to complete one or more circuits.

The invention further consists in a grav-
ity actuated controlled means for com-
pleting any number of a plurality of cir-
cuits in succession.

The invention consists in other features
set forth in the following description and
illustrated in the drawings.

Referring to the drawings, Figure 1 illus-
trates a front view of one of the devices em-
bodying my invention. A part of the device
is shown in section. Fig. 2 is a rear view
of the same device. TFig. 3 is an end view
of the device shown partly in section and
Trig. 4 is the other end view of the device.
Tigs. 5 and 6 are respectively side and end

Specification of Letters Patent.
Application filed November 9, 1908,

Patented Apr. 4, 1911,
Serial No. 527,047.

views of a traveler. Fig. 7 is a diagram
showing the connection of the parts of my
invention when applied to a telephone sys-
tem. TFig. 8 is a rear view of a part of the
device shown in Fig. 2 having modified con-

trolling devices. Fig. 9 is a top view of the-

devices shown in Fig. 8 with parts removed.
Fig. 10 is a diagram showing the connection
of the parts of the device illustrated in
Figs. 8 and 9.

Referring to Fig. 1, 1 is the supporting
base of the device. The base may contain
any suitable devices in connection with
which the circuit controller is used, as in
the case of a telephone system, the base
may be used for containing the jacks and
annunciators. A pedestal 2 is located on
the base for supporting a walking beam 3.
The walking beam 38 1s composed of two
parallel bars 4, 5. The bars are connected
together at opposite ends by cross pieces 6.
The bar 4 may be made of insulating ma-
terial or it may be a metal bar covered with
insulating material. On the bar 4 there are
located a plurality of contacts 7 which are
insulated from each other. They are sunk
into the insulating material so as to produce
an even surface on the upper edges of the
bar. The contacts 7 are secured to the bar
by means of the screws 8 which enter into
the bar or into the insulating material lo-
cated in the bar. The walking beam is piv-
oted to the pedestal 2 and it is limited in
its movement by the cushion 43 on the
post 44.

A traveler 9 shown in Figs. 5 and 6 is
adapted to move the length of the bars.
The traveler 9 has two supporting wheels
10 and 11. The wheels are provided with
flanges 12 and are connected together by
the axle 13 which has an extended pin 14.
The wheels are pivoted to the frame 15
which is adapted to support the gears 16
and 17. A weight 18 is supported at the
bottom of the frame and tends to hold the
wheels 10 and 11 firmly on tracks 4 and 5,
thereby insuring necessary contact befween
the wheels, track 5 and contacts 7 on track
4. In order to retard the movement of the
traveler and at the same time regulate its
movement a fan 19 is provided which is sup-
ported in the frame 15 and is connected to
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the gearing 16 and 17. As the traveler is
moved by grav dy the gear 20, which is at-
tached to the axle 13 and wheels 10 and 11,
operates the gear 17 and causes the fan 19
to rotate.

The wheel 10 of the traveler is placed on
the bar 4 and the wheel 11 is placed on the
bar 5. The pin 14 extends through a slot
21 Whlch is located on the card or face
plate 22 attached to the front of the walk-
ng beam. The face plate is provided with
a plurality of numbers or indicating char-
acters 62 which correspond to the contacts
7 located on the bar 4. As the traveler
moves up and down the bars the pin 14
indicates the contact on which the wheel
10 is located by means of the designating
characters 62 associated with the contacts.
Electrical connections are completed between
the contacts 7 and the bar 5 as the traveler
moves along the bars.

If it is desired to maintain a connection
of any one contact for any length of time
a means may be provided for ane%tmo the
traveler 9 and holding it in posmon of
contact with the desired contact. In the
embodiment of my invention illustrated
rod 23, having a cushioned surface is at-
tached to the rod 24 by means of the cross
pieces 25. The frame thus formed is pivot-
ed to the supports 26 mounted upon the
walking beam 8. The cushioned rod 28 is
Tocated substantially above the center of
the walking beam and above the axle 13
of the traveler 9. The rod 23 is adapted
to press down upon the axle 13 at any time
and engage it frictionally thus preventing
for the time being any further movement
of traveler 9. When the cushioned surface
grips the axle 18 it holds the traveler in
contact with whatever one of the contacts 7
it may be on at that time. The rod 23 is
operated by means of the electro-magnet 27
which is located at one end of the wallking
beam 3. An armature 28 is supported upon
an arm 29 which is attached to the rod 2
‘When the magnet 27 is energized the arma-
ture 28 is pulled dewn and the rod 23 grips
the axle 13 and the traveler is held at any
desired point in its path of motion.

A means is provided for tilting the walk-
ing beam 8 in one direction. The beam
may then be allowed to return to its nor-
mal position by its own weight. When the
traveler reaches either end of the walking
beam it may be tilted and the traveler will
travel down the inclination assumed by the
beam. A solenoid 30 is located at one end
of the base 1 and operates to pull one end
of the beam down. The solenoid 30 ig
DlOVide with a magnetic core 31 which
s attached to the walunw beam by means
of the link 32. The solenoid 30 is support-
ed by suppmt 33 which extends across from
side to side underneath base 1. Support 33

3 988,440

is_preferably made of iron and when the
solenoid 30 1s energized, support 33 becomes
magnetized and greatly aids the magnetic
attraction of the solenoid, thereby securing
a deeper and more satisfactory stroke to the
iron core 31. I have provided an arrange-
ment for automatically decreasing the
amount of current ﬂowmo thlonvh the sole-
noid 30 after walking heam 3 has been
drawn down. In order to accomplish this
result a lng 35 is mounted upon the walking
beam by means of the strip or ear 30. The
lug 35 1s made of insulating mwtelml and is
adaptLd to operate upon the contact 37
which is mounted on the pedestal 38 sup-
ported on the base 1. A fixed contact 39
having adjusting screws 40 is mounted on
the pedestal 41 which is also supported on
the base 1. When the walking beam 3 is
pulled down by the operation of the magnet
30 the lug 35 pushes the contact 37 away
from the contact 39 and the civeuit is
opened. A resistance wire may be connect-
ed between the contacts 37 and 39 and in
the cirenit of the solenoid 30. The con-
tacts are closed and the resistance is cut out
when the core 31 is raised. The contacts

are opened when the core is pulled down to
a point where the solenoid obtains such an
advantage as to casily operate the walking
beam. Tle quantity of current used 1s
thus reduced to a minimum.

A means 1s also pmvmed for closing the
cireuit of the solenoid 30 when the traveler
reaches the position shown in Tig. 1. This
consists of an oscillator, which 1s operated
by the traveler when it veaches the ends of
its path of movement. It consists of a long
lever 50 having the arms 51, 52 which arve
located in such a position velative to the
weight 18 on the frame 15 so that the weight
will strike either arm 51 or arm 52 when it
reaches the extreme positions of its move-
ment. The rod 50 is pivoted to the pedestal
53 which is supported on the base 1. An
arm b4 is attached to the lever 50 and is
provided with an insulating block 55 and a
contact pin 56 which extends through the
insulating block 53. The contact pin 56 is
adapted to register with the fixed contact
37 which is supported on the post 58 located
on the base 1. When the arm 34 is swvung
to the left the contact 57 registers with and
malkes contact with the contact 56. TWhen
this is done the cirveuit of the solenoid 20 is
completed and the solenoid may be ener-
gized. When the traveler 9 strikes the arm
592 the arm 54 is swung to the left o as to
u)mplete the cireuit of the solenoid thr ough
the contacts 57 and 56. When the traveler
strikes the arm 51 the switch 54 is opened
and the solenoid 30 relieves the core 31 and
the beam returns to its normal position by
its own weight which at the same time liffs
the traveler and causes it to return. A suit-
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able number of binding posts 59 may be
provided for connecting the device with an
external system.

A balancing weight 60 may be provided
for adjusting the walking beam in order to
aid its cperation. The weight 60 is prefer-
ably located on a screw-threaded arm 61
which is attached to the walking beam and
the weight is adjusted by means of merely
turning the weight on the screw-threaded
rod 61.

In Fig. 8 is shown a modification of the
devices used for controlling the walking
beam. An arm 67 is attached to the beam
and codperates with the devices which con-
trol the beam. An insulating lug 70 is
mounted on the arm 67 and operates to open
the circuit of the solenoid and its controlling
circuits connected to the mercurial multiple
switch 80. The circuit controller 80 con-
sists of a cylinder preferably made of insu-
lating material in which are inserted a plu-
rality of contacts 81 which extend through
the wall and into the interior of the cylin-
der. The contacts are closed through the
mercury 82 located in the cylinder. When
the walking beam is pulled down the arm
71 attached to the cylinder 80 causes the
cylinder 80 to revolve a short distance on its
pivots located in the standards 83. The
contacts are moved upward and out of the
mercury. The contacts in the cylinder are
connected to the contacts located on the bar
4. The contacts are connected together
through the mercury when the cylinder is
in one position and may be electrically sep-
arated when the cylinder is turned to an-
other position. The lug 70 also raises the
arm 72 and liberates the armature 76 and
at the same time the arm 72 is caught above
the armature 76 and remains there until the
magnet 65 is again operated. Thelug 70 also
operates upon the pivoted lever 71,72 to con-
trol the contacts 73 and 74 which are closed
by the operation of the spring 75 when arm
70 raises arm 72 and opened by the magnet
65. The spring 75 tends to draw the arma-

“ture 76 from the magnet 65 and close the

contacts 78 and T4.

The position of walking beam 3 on being
drawn down by the operatien of the solenoid
30, is maintained by means of the arm 67 at-
tached to beam 3, the arm 67 being pro-
vided with an adjustable screw 68, which en-
gages or locks behind armature 69 of the
magnet 66. The screw 68 is adapted to move
along the surface of the armature until it
reaches the edge thereof when the armature
will drop behind the end of the screw 68 and
hold the walking beam in the position that
it thus assumes until the armature 69 is op-
erated by the magnet 6.

In Figs. 7 and 10 is shown the electrical
connection of the parts of the devices shown
in the other figures. I have shown the in-

2

vention as applied to a telephone system for
the purpose of indicating the calls that are
sent in by the subscribers of the system. It
is understood that the device may be used
for completing circuits in succession for any
purpose whatsoever or for picking out or
selecting any particular circuit that it is
desired to complete. The device may there-
fore be applied to electric signs wherein elec-
tric lights are to be connected in succession
or in any order desired, connections being
made to contacts that are located on the bars
4, 5. A similar arrangement may be used in
any other system having a plurality of simi-
lax cireuits to be controlled. Where a series
of circuits are to be closed momentarily, a
weighted ball, preferably a metal ball, may
be used to close the circuits. The ball may
be allowed to roll down the inclined track
first from one end and then from the other,
the circuits connected to the contacts on the
track being closed as the metal ball passes
over them. Where it is desirable to control
the movements of the traveler I find it is
preferable to use the form of the traveler
shown in the drawings. It is of course un-
derstood that the traveler may be embodied
in many ways and such forms may be used
as are best adapted to the purposes which
they are to accomplish.

Referring to Fig. 7, 90 indicates a sub-
scriber’s station connected with the central
station of the telephone system. 91 also in-
dicates a second subscriber’s station con-
nected to the central station. The subscrib-
ers are provided with the usual instruments
commen to the art. The subscribers’ lines
are completed through the telephone hook
switch in the manner well known in the art.
The subscribers’ stations are connected to
the jacks 92 and 98 which are located in the
switch board of the central station. The
jacks are provided with the usual switches
for cutting ocut, controlling and annunciat-
ing devices in the manner well known in the
art. The jacks are connected together by
the plugs 94 and 95 which are connected to
the operator’s circuits in the manner also
well known in the art. The subscribers’
switches control the operation of the electric
circuit controller. The stations are con-
nected to the battery 96 through the resist-
ances 97 and the relay 98. When the sub-
scriber of station 91 lifts the telephone re-
ceiver the current of the battery flows
through the relay 98 and a vesistance 97.
The relay 98 completes a circuit through a
part of the battery 96 which causes the
solenoid 30 to become energized and pull
down the core 81. This operates the wall-
ing beam 3. When the walking beam 3 has
been pulled down a certain distance the lug
35 opens the contacts 37 and thus the cur-
rent flows through the additional resistance
99. The traveler 9 moves down the incline
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toward the solenoid 30 making contact with
the contacts 7 located on the bar as 1t passes
along and -mx:phxe« their connections wit
the bar 5. When the traveler 9 veaches il
contact 7 connected to the subscriber’s sta-
tion 91, the current will How through
relay 100 which shunts the resistance 07,

When the velay 100 is operated a circuit
18 e np}’tcd through the magnet 27 and
battery 102, The armature o8

28 is O)Ll‘lted
which operates the cushioned rod 23 and
stops the traveler upon the contact connect-
ed with the subscriber’s station 91. VWhen
the traveler comes to a standstill, the
pointer 14 indicates the number associated
With the contact 7 on which the traveler

is lecated and by which it was stopped.
The jacks connected to the contacts are
marked with the same numbers found

on the face plate 22
device. The opuater
ber pointed out by the ind
serts the plug 95 into i‘he ¢ having the
game dmlgnatmg number, V\‘hl(fu is the
number of the jack comnected te the sub-

seriber’s line of the station 91. The opera-

of the controlling
no’uces the num-
Ltwl' 14 and in-

tor upon inserting the plug 95 opens the
switch connections of the jack 93 in the

manner well known in the avt and thus dl:s—
connects the subscriber 91 from the control-
ling device. Ag long as there is a subscriber

callin g traveler 9 s pe“uuttcd to continue its
dovniard motion picking up the energized
contacts in succession until it rﬂaclms the
end of the walking beam whereapon the
switch 54, 55 is opened and the walking
beam is released from the magnet 30 and

through means of operation of its own
welght returns to its normal po%1t1011 The

traveler 9 then moves downward to the op-
posite end of the W\lkmg haam stopping on
the contacts of the calling subscribers as be-
fore. The operator leains the number de-
‘iiOJ by each calling subseriber and 1nserts

2 plug in the jack of each subseriber that is
c‘zlled for. Inserting the second plug in the
jack of a called subscriber also cpeus the
switches connected to the subscriber called
for und cuts off his station {from the circuit
controlling deviee at the central statiom.
"‘he armature 28 also completes the civeuit

{ the battery 103 through the lamp 101
This signals the operator “that a subscriber
is calling. When the subseribers have com-
ple'l‘eﬂ their conversation the lamps of the
plug circuit are hgntLd in the manuer well
known in the avt and the plugs withdrawn
by the operator and the controlling rela-
tions with the stations are retstablished.

Of course it is understood that any num-
ber of conh cts may be energized by any
number of the subscribers at the same time
and the traveler will plck theimn up one by one
in its movement until all of the subscribers de-
sired to be connected ave served. Lf but one

038,440

subscriber calls the controller will serve that
sahgeriber and when the jacle is inserted to
connect the sub criberr with the operator the
traveler will return to its novmal position.
Fig. 10 shows a diagram of the connec-
tions of the device having the nodified con-
trolling mechanism shown in Tigs. 8 and 9.
Inasmuch as the plag circuit is the same in
the two systems shown in Figs. 7 and 10
and the connections of the plug circuits are
the saime, the plug civcuits are not shown in
connection with the system in Fig. 10. The
same reference numerals are used to indi-
cate the same parts illustrated in the other
figures of the dr awing. When the sub-
scriber 91 lifts the denhon(, receiver from
1% Lhook a cureuit is gompk‘ ed through the
jack 93, to the battery 96, the velay 110 the
,ublwﬂ muuﬂlkr 80, contact 7 and the
jack 93 of the calling subscriber which is
connected to the contact 7. The relay 110
closes the civenit of the bnttbrv 112 and the
magnet 36 which pulls the walking beam 3
down. It is then (:uwht by the armature of
the magnet 66. The “raveler 9 then moves
downward toward the solenoid 30 until it
veaches the contact 7 to which the jack 93
1s connected. The fraveler then completes
a cireuit of the battu'y 96 to the bar 5 and
the relay 113. The relay 113 completes a
cirenit from the battery 112 through the
magnet 27. The magnet 27 then operates
upon its armature 28 and causes the brake
23 to arrest the traveler 9 and hold it on the
contact 7. At the same time that the mag-
net 30 is energized and the walliing beam 3
pulled down the arm 67 opens the cireuit
controller 80 and aleo permits the contacts
T3 and T4 to become closed thereby complet-
mg the circuit from the bamely 112 to con-

tact 115 5. The traveler has however moved
away from contact 115 and will not co-

operate therewith until 1t returns. When
the traveler completes its movement down-
ward after the calling subscriber has Deen
served and his contact 7 has been cut off the
traveler continues its downward movement
until it reaches the end of the walking beam.
The circuit to the battery 112 is completed
through the magnet 66 which is energized
whereupon the w 11L1ng beam 3 is freed and
allowed to return to its normal position by
operation of its own weight. The operation
moy be repeated at any time and as many
contacts 7 may be energued at any one time
as may be desired. The traveler will pick
them up one by one as it moves up and
down the walking beam, it being stopped
and liberated by the magnet 27. When the
traveler retmrns to its normal pesition the
cirenit of the magnet 63, cireuit closer T3
and 74, contact 115, and battery 112 is com-
Dlet d which energizes the magnet 65 and
allows the mercnvial switch to complete

connections with all the subscribers through 1
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the contacts located in the switch and on the
bar 4 preparatory to starting the traveler
in response to another call.

The invention may be modified by those
skilled in the art and may be applied to
many forms of systems without materially
departing from the spirit of the invention.
The above is merely an illustration of one
embodiment of the invention and shows
merely an illustration of one application of
the invention to obtain a desired end. The
invention, however, may be applied to many
systems and may be used to secure a variety
of objects.

What I claim as new and desire to secure
by Letters Patent is as follows—

1. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a body for supporting the
said contacts, an electric means for tilting
the said body, a rolling contact adapted to
complete the said circuits, a switch for cut-
ting out a portion of the current passing
through the said electric means.

2, In an electric controller the combina-
tien of a plurality of circuits, contacts con-
nected therewith, a body for supporting the
said contacts, a gravity actuated contact for
completing the said circuits, means for tilt-
ing the said body, a magnetic means for
cushioning the said body.

3. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a body for supporting the
said contacts, a gravity actuated contact for
completing the said circuits, a means for tilt-
ing the said body first in one direction and
then in the other to codperate with the said
gravity actuated contact, a pneumatic and
magnetic cushioning means,

4. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a body for supporting the
said contacts, a rolling contact adapted to
complete the said circuits through the said
contacts, means for tilting the said body, a
magnetic means for holding the said rolling
contact on any one of the said first men-
tioned contacts.

5. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a bar for supporting the
said contacts, an electric means for tilting
the said bar first in one direction and then in
the other, a gravity actuated contact for
completing the said circuits through the first
named contacts, a means for holding the said
second contact in contact with any one of the
first named contacts.

6. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a bar for supporting the
said contacts, electric means for tilting the
said bar, a switch for reducing the current
flowing through the said electric means, a

=

(o7

rolling contact adapted to complete the said
circuits, a magnetic means for holding the
said second named contact on any one of the
said first named contacts.

7. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a bar for supporting the
said contacts, a rolling contact adapted to
complete the circuits through the said first
named contact, a solenoid for tilting the said
bar, a cushioned rod for holding the said sec-
ond contact on any one of the said first
named contacts, a magnetic body having a
socket for cushioning the said bar and roll-
ing contact.

8. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a pair of bars for support-
ing the said contacts, a rolling contact mov-
able on the said bars, means for tilting the
said bars, magnetic means for holding the
said bars when tilted and for releasing the
said bars and permitting their return.

9. In an electric controller the combina-
tion of a plurality of stations, contacts lo-
cated at one of the said stations and connect-
ed with the other of the said stations, a body
for supporting the said contacts, a rolling
contact adapted to make contact with the
said contacts, a means controlled at each sta-
tion for causing the said body to be tilted, a
magnetic means operating through any one
of said contacts connected with a station to
stop the said rolling contact on the said con-
tact connected to the station thus operating,

10. In an electric controller the combina-
tion of a plurality of stations, contacts lo-
cated at one of the said stations, switches
located at the other of the said stations and
connected with the said contacts, a pair of
bars for supporting the said contacts, a roll-
ing contact, magnetic means actnated hy the
said switches for tilting the said bars, a
magnetic means for seizing the said rolling
contact and actuated by any one of the con-
tacts connected to the said switches.

11. In an electric controller the combina-
tion of a plurality of contacts electrically
connected together, means for opening the
said contacts simultaneously, and means for
closing any one of said contacts as may be
desired.

12. In an electric controller the combina-
tion of a plurality of contacts electrically
connected together, means for simultaneously
opening the said contacts, means for closing
the said contacts in succession and main-
taining any one of the said contacts closed
as may be desired.

13. Tn an electric controller the combina-
tion of a plurality of stations, contacts lo-
cated at one of said stations, switches located
at the other of the said stations and con-
nected with the said contacts, a gravity actu-
ated contact, a magnetic means actuated by
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the said switches for causing the operation
of the said gravity actuated contact, a mag-
netic means actuated by any one of the said
contacts connected to the switches for seiz-
ing the said gravity actuating contact and
holding it in contact with one of the said
contacts.

14. In an electric controller the combina-
tion of a plurality of stations, contacts lo-
cated at one of said stations, switches located
at the other of the said stations, and con-
nected with the said contacts, a gravity actu-
ated contact, a magnetic means actuated by
the said switches for causing the operation
of the said gravity actuated contact, a mag-
netic means actuated by any one of the said
contacts connected to the switches for seiz-
ing the said gravity actuating contact and
holding it in contact with the contact by
which it is actuated,

15. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a body for supporting the
said contacts, a gravity actuated means for
closing the said contacts in succession. means
for tilting the said body, a mercurial switeh
connected to the said contacts operated by
the said body for opening the connections
with the said contacts.

16..In an electric controller the combina-
tion of a plurality of cireuits, contacts con-
nected therewith, a body for supporting the
said contacts, a gravity actuated means for
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closing the said contacts in succession, means
for tilting the said body, a switch adapted
to electrically connect the said contacts to-
gether, and to open the said electrical con-
nections.

17. In an electric controller the combina-
tion ¢f a plurality of cireuits, contacts con-
nected therewith, a body for supporting the
said contacts, a rolling contact adapted to
complete the said circuits through the said
contacts, means for operating the said body
to permit said rolling contact to operate,
means for holding the said rolling contact
on any one of the said first mentioned con-
tacts.

18. In an electric controller the combina-
tion of a plurality of circuits, contacts con-
nected therewith, a body for supporting the
said contacts, a gravity actuated eontact
adapted to complete the said cireuits
through the said contacts, means for operat-
ing the said body to cause the said gravity
actuated contact to operate, magnetic means
for seizing and holding the said eravity
actaated contact on any one of the said first
mentioned contacts.

In testimony whercot, T have xigned my
name to this specification, in the presence of
two subscribing witnesses.

EDWARD J. BURKE.

Witnesses:

I, F. Crazrrox,
M. A. Buruer.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”

4(

4f



