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To all whom it may concern:

Be it known that we, Josepr Parrick
Trervey and Jorn Maroxe, subjects of the
King of Great Britain and Treland, resid-
ing at Booterstown and Phibsboro, respec-
tively, in county Dublin, Ireland, have in-
vented a new and useful Ithprovement in
Electric Track-Switches, of which the fol-
lowing is a specification.

This invention relates to track switches
for electric tramways, railways and the like,
herein called tramways, of the kind in which
the switch tongue is actuated and is moved
in either direction by means of an electro-
magnet, the winding of which is connected
at one end to the current carrying conductor
of the electric supply system of the tramway
and at the other end to a contact device that
1s carried by, but is insulated from, the cur-
rent carrying conductor and is placed some
distance 1n advance of the junction.

The invention further relates to elec-
trically operated track switches of the kind
in which the electromagnet is pivotally
mounted and its core actuates the switch
tongue through mechanism which, after each
movement of the tongue, causes the electro-
magnet to turn or swing on its pivotal

mounting and assume a position in which

the core can, when the electromagnet is again
energized, act upon the mechanism, move the
same, and so operate the tongue, but in the
opposite direction to that of its previous
movement. In such arrangements, the cir-
cuit to “earth” or “return” from the con-
tact device on the current carrying conduc-
tor is completed when the current collector
of a tramcar comes in contact therewith, the
motor controller being in one of its operative
or “on” positions. The winding of the
electromagnet is thus placed in series with
the electrical propelling equipment of the
tramcar, and when said winding is ener-
gized, the switch may be actuated thereby.
If the motor controller is in the “ off ” posi-
tion during the time that the current col-
lector is in contact with the contact device,
the circuit to “earth” or “return” is not
complete and the switch tongue is not oper-
ated.

The improvements in accordance with the
present invention will now be described

with reference to, and by the aid of, the ac-
companying drawings.

Figure 1is a plan view of a junction on
a tramway having an overhead equipment
and provided with an electrically operated
track switch. It will be apparent from
what follows that though the improvements
are described in connection with an electric
tramway on the overhead system, the inven-
tion is applicable to other systems of elec-
tric traction, such as surface contact or con-
duit systems. Fig. 2 is a plan view of an
arrangement or construction of the improve-
ments in accordance with the present inven-
tion, and contained within a street box, the
cover of the street box being removed. Iigs.
3 and 4 are sections on the lines A—B and
C—D respectively of Fig. 2.

Referring first to Fig. 1.” 1, 1 are the rails
of the main track, 2, 2 are the rails of the
branch track; 3 is the trolley wire and 4 is
the contact device that is carried by, but is
insulated from, the trolley wire § and is
placed some distance in advance of the
junction. The contact device is only illus-
trated diagrammatically as its construction
is well known. The contact device acts,
when the trolley of a tramecar traveling
along under the trolley wire 8 comes in con-
tact therewith, to cause the trolley pole to
be very slightly depressed and the trolley
wheel to be moved out of contact with the
trolley wire so as to break the direct elec-
trical connection of the motor controller and
the propelling motors on the tramear with
the trolley wire. The contact device 4,
though insulated from the part of the trol-
ley wire 8 on which it is mounted, is in elec-
trical connection therewith through the lead
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5, the fuse and switch 6, the lead 7, the wind- -

ing of the electromagnet which is contained
within the street box 8, the lead 9, the fuse
and switch 10 and the lead 11.

Now let it be assumed that a tramecar is
advancing toward the switch on the track
along which it has to travel, after arriving
at and passing through the switch, is the
branch track 2. As the switch tongue 12 is
set, the branch track is closed. The point
tongue 12 must therefore be moved. This
1s effected by the driver, who places or leaves
his motor controller in an operative or “on”
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contact with the contact device 4. An elec-
tric circuit is thus completed and current
passes from the trolley wire 3 through the
lead 11, the fuse and switch 10, the lead 9,
the winding of the electromagnet, the lead
7, the fuse and switch 6, the lead 5, to the
contact device 4 and from this device by
way of the trolley, the motor controller and
the propelling motors on the tramcar to
“earth” or “return”. The electromagnet
is thus energized and its core actuates the
mechanism hereinafter ~ described and so
causes the operation of the switch tongue 12
to open the branch track and close the main
track. If the next tramcar or the following
tramecars has or have also to travel along the
branch track 2, the driver or each driver,
just before the trolley on his car comes under
the contact device 4, places his controller in
the “off” position, or, if already in the
“off ” position, maintains his controller in
that position during the time that the trolley
and the contact device 4 are in contact. The
circuit to “earth” or “return” from the
trolley wire 8, through lead 11, fuse and
switch 10, lead 9, the winding of the electro-
magnet, lead 7, fuse and switch 6, lead 5, the
contact device 4, the trolley, the motor con-
troller and the propelling motors is thus in-
terrupted in or at the motor controller; the
electromagnet is accordingly not energized
nor the point tongue 12 actuated. But if a
following car has to travel forward along
the main track 1, the driver leaves or places
his motor controller in an “on ™ or operative
position during the time that the trolley
and the contact device 4 are in contact. The
circuit, which has been traced through above,
is complete, current flows, the electromagnet
is energized, its core actuates the mechanism,
and the point tongue is moved to open the
main track and close the branch track.
The mechanism interposed between the
switch tongue 12 and the core of the electro-
magnet and the disposition and working of
the electromagnet will now be described.
Referring to Figs. 2 to 4 inclusive. The
electromagnet 13 is contained, as already
stated and as is usual, in the street box 8
that is buried in the roadway either between
or outside the rails 1 and has its cover, which
is removable to allow of access to the electro-
magnet and the mechanism hereinafter de-
scribed, level with the paving. The electro-
magnet is, according to the present improve-
ments, arranged to turn or swing about a
vertical axis or in a horizontal plane, and is,
to permit of this movement mounted in the
following manner. 14 are Iugs or brackets;
two of these lugs or brackets are provided
and they are-cast on or attached to the side
walls of the street box 8 that are parallel
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near the upper portions of the side walls.
15 is a framework of U-shape that is placed
within the street box and arranged so that
its vertical members are adjacent and paral-
lel with the side walls on which the lugs or
brackets are cast or attached. The size of
the framework is such that when its hori-
zontal member is resting on the bottom of
the street box, the upper ends of its vertical
members, which are turned or bent as shown
in Figs. 2 and 4, are level with or in the
same horizontal plane as the upper faces of
the lugs or brackets 14. The distance apart
of the vertical members is also such that
they will come between the lugs or brackets.
The framework is connected to or with the
lugs or brackets 14 by a plate 17, the plate
17 being secured to the turned or bent over
ends of the vertical members by nuts and
bolts 16 and to the lugs or brackets 14 by
nuts and bolts 18. 15* is a member that is
connected at one end to, or is integral with,
the horizontal member of the framework.
This member extends laterally from the
horizontal member, at or about its central
portion, and parallel with the track rails 1
toward a side wall of the street box and at
its free or outer end is bent or turned up-
ward as shown in Figs. 2 and 3. 19 is a set
screw which is mounted in the bent or turned
up portion of the member 15* and is ar-
ranged to bear against. the side wall of the
street box. By the set screw 19 and the bolts
and nuts 18, the position of the framework
in the street box can be easily adjusted. The
holes in the lugs or brackets 14 are made as
slots to permit of the adjustment of the
framework. At or about the point at which
the member 15* connects with the horizontal
member of the framework, the horizontal
member is formed or provided with a bear-
ing 20, a spud bearing is shown, which is
adapted to codperate with a bearing 21
formed or provided on the casing of the
electromagnet in such position that when the
electromagnet is mounted in position its core
will be horizontal and it will be capable of
movement in a horizontal plane. 22 is a
tubular part that is formed on or attached
to the casing of the electromagnet 13 so as to
be in line with the part bearing 21. This
part 22 extends, when the electromagnet is
mounted in position, through a hole formed
in the plate 17 and serves to steady and
guide the electromagnet; it also acts as a
guide for the wires 23 which are connected
with the winding of the electromagnet and
for this purpose is lined or filled with a
piece of insulating material 24, such as porce-
lain, each wire 23 passing through a sepa-
rate hole 25. On the part 22 between the
lower face of the plate 17 and the upper
and horizontal face of the electromagnet a

with the track rails 1. The lugs or brackets | two armed lever 26, 27 is rigidly mounted.
are positioned so as to be in line and at or | 28 is a side chamber integral with or at- 130
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tached to a side wall of the street box and
29 is another chamber that projects into the
street box and is in communication with
the chamber 28. These two chambers are
open at their upper ends and are closed or
covered by the cover plate of the street box.
30 is a vertically arranged spindle. This
spindle, which is mounted at its lower end
in a bearing 31 formed on the bottom wall
of the street box below the chamber 29,
passes through the lower wall of the cham-
ber 29 and through a packed bearing. With-
in the chamber 29 there is mounted on the
upper end of the spindle 80 one end of a
lever 32, the free end of which extends into
the chamber 28. 33, 84 is a two armed lever
which is also mounted on the spindle 30 but
is arranged on that portion that is within
the street box. The free end of each arm of
the lever 33, 34 is connected to a member 85
that extends upwardly in front of and back-
ward over the electromagnet. At its rear-
ward end the member 35 is formed with a
stirrup like portion 86 within which is ar-
ranged the tubular part 22 and the two
armed lever 26, 27. The connection of the
member 35 with the lever 38, 34 is such that
the member is held and supported quite
clear of the electromagnet. 37 is a spring
carrier and guide that is mounted on and
carried by the stirrup-like portion 86. 38
Is the spring which bears at one end against
a nut carried by the spring carrier and at
the other end against a collar or flange 39
formed or provided on a pin 40. The pin
40 at one end passes through the nut,
which is adjustable to enable the stress on
the spring to be regulated, and at the other
end is guided by the engagement of the col-
lar or flange 39 with the carrier 87. At this
end the pin 40 is also provided with a roller
41 which is arranged to bear upon the lever
26, 27.  Through a hole 42 in the free end
of the lever 32 there is passed a rod 43. 44,
45 are nuts on the end of the rod 43 and ar-
ranged on opposite sides of the lever 32.
The other end of the rod 43 is connected to a
downwardly extending lug 46 formed on the
underside of the tongue 12 and passing
through a hole 47 in the lower part of the
groove of the track rail.

The operation of the arrangement, the
construction of . which has just been de-
scribed is as follows :—The trolley of a tram-
car passes along under the trolley wire 3
and comes into contact with the contact de-
vice 4, the circuit to “earth” or “return?”
being completed as hereinbefore traced by
reason of the motor controller being in an
“on” or operative position. The electro-
magnet is accordingly energized and its core
48 drawn into the heart of the magnetic
field. The core when so moved strikes
against the free end of the lever arm 34

which together with the lever arm 83, mem- |

8

ber 35, stirrup-like portion 36 -and spring
carrier 37 are in the positions indicated by
the dotted lines W—W, the roller 41 bearing
against the end of the lever arm 26. The
free end of the lever arm when so struck
is moved and the parts mentioned move
into the position in which they are shown in
Fig. 2. This movement causes a rotary
movement to be imparted to the shaft 30 and
the free end of the lever 82, to press upon
the nuts 44, 45 and so push, through the
rod 43, the tongue 12 over. When the elec-
tromagnet is deénergized the pressure of the
core 48 upon the end of the lever arm is
relleved, the spring 38 can then come into
action and does so, pressing upon the end of
the lever 26 and causing the electromagnet
to turn about its vertical axis, until the core
1s_opposite the end of the lever arm 3$3.
When the electromagnet is again energized,
the core will act upon the end of the lever
arm 33 and the parts connected therewith
will be constrained to take up the position
indicated by the dotted lines W—W, the
lever 32 will press against the nuts 44, 45
and through the rod 48 pull the tongue 12
over. When the electromagnet is deéner-
gized, the spring 38 will act upon the end of
lever arm 27 and the electromagnet will be
turned about its vertical axis so that its core
48 can, when the electromagnet is next ener-
gized, act upon the end of lever arm 34.

We claim:

1. In an electrically operated track switch,
the combination with a switch tongue of
an electromagnet pivotally mounted to move
in a horizontal plane, of mechanism inter-
mediate said tongue and electromagnet
adapted to be moved by said electromagnet,
for operating said tongue and for turning
said electromagnet about its pivotal mount~
ing.

2. In an electrically operated track switch,
the combination with a movable switch
tongue of an electromagnet pivotally mount-
ed to move in a horizontal plane, of mech-
anism intermediate said tongue and electro-
magnet adapted to be moved by said electro-
magnet, for actuating said tongue and for
displacing the electromagnet in a horizontal
plane and for bringing said electromagnet
into a position in which it can again act on
said mechanism. ‘

3. In an electrically operated track switch,
the combination with a movable switch
tengue of an electromagnet pivotally
mounted to move in a horizontal plane,
of mechanism intermediate said tongue and
electromagnet and adapted to be moved in
one direction by said electromagnet and for
operating said tongue, for displacing said
electromagnet in a horizontal plane and for
bringing the same into a position into which
it can again act on said mechanism.

4. In an electrically operated track switch,
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the combination with a movable switch
tongue of an electromagnet pivotally mount-
ed to move in a horizontal plane, of mech-
anism intermediate said tongue and electro-
magnet and adapted to be moved in one di-
rection by said electromagnet for operating
said tongue and for displacing the electro-
magnet about its pivotal mounting.

5. In an electrically operated track switch,
the combination with a switch tongue, of
an electromagnet pivotally mounted to move
in a horizontal plane, a lever mechanism
intermediate said tongue and electromagnet
and adapted to be moved by said electro-
magnet for operating said tongue and for
turning said electromagnet about its pivotal
mounting.

6. In an electrically operated track switch,
the combination with a movable switch
tongue, of an electromagnet pivotally mount-
ed to move in a horizontal plane, a lever
mechanism intermediate said tongue and
electromagnet adapted to be moved by said
electromagnet for operating said tongue,
for turning the electromagnet in a horizon-
tal plane and for bringing the same into a
position in which it can again act on said
mechanism.

7. In an electrically operated track switch,
the combination with a movable switch
tongue of an electromagnet pivotally mount-
ed to move in a horizontal plane a lever
mechanism intermediate said tongue and
electromagnet adapted to be moved in one
direction by said electromagnet for operat-
ing said tongue, for displacing successively
to said operation said electromagnet in a
horizontal plane and for bringing the same
into a position in which it can again act on
said mechanism.

8. In an electrically operated track switch,
the combination with a movable switch
tongue of an electromagnet pivotally mount-
ed to move in a horizontal plane, a lever
mechanism intermediate said tongue and
electromagnet and adapted to be moved in
one direction by said electromagnet for op-
erating said tongne and for imparting move-
ment to said electromagnet about its piv-
otal mounting.

9. In an electrically operated track switch,
the combination with a switch tongue of an
electromagnet pivotally mounted to move
in a horizontal plane, a lever mechanism in-
termediate said tongue and electromagnet
and adapted to be acted upon at one end and
to be moved by said electromagnet for op-
erating said tongue, for displacing -said
electromagnet in a horizontal plane, and for
bringing the same into a position in which
it can act on the other end of said lever
mechanism.

10. In an electrically operated track
switch, the combination with a switch
tongue, of an electromagnet pivotally
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mounted to move in a horizontal plane, a
lever mechanism intermediate said tongue
and electromagnet and adapted to be acted
on at one end and to be moved by said elec-
tromagnet in one direction for operating
said tongue and in succession thereto for dis-
placing said electromagnet in a horizontal
plane and for bringing the same into a po-
sition in which it can act on the other end
of said lever mechanism.

11. In an electrical track switch the com-
bination of a casing, a switch tongue, an
electromagnet pivotally mounted within
said casing, a core movable within said elec-
tromagnet and projecting therefrom, means
in engagement with said core for actuating
said switch tongue, and an element in con-
nection with said means for swinging said
magnet about its pivotal axis in a horizontal
plane, when said means are actuated.

12. In an electrical track switch the com-
bination of a switch tongue, a casing, an
electromagnet pivotally mounted within
said casing, a core movable within said elec-
tromagnet and projecting therefrom, means
detachably engaged at one end by said core
for actuating said switch tongue when said
core is moved in one direction, an element
in connection with said means for swinging
the magnet in a horizontal plane and caus-
ing engagement of said core with the other
end of said means.

18. In an electrical track switch the com-
bination of a switch tongue, a casing, an
electromagnet pivotally mounted within
said casing, a core movable within said elec-
tromagnet and projecting therefrom, a lever
detachably engaged at one end by said core,
said lever being adjustably connected with
said switch tongue, an element in connection
with said lever for swinging said electro-
magnet about its pivotal axis in a horizontal
plane and causing engagement of sald core
with the other end of said lever, and means
for returning said magnet into starting po-
sition. i

14. In an electrical track switch the com-
bination of a switch tongue, a casing, an
electromagnet pivotally mounted within
said casing, a core movable within said elec-
tromagnet and projecting therefrom, an os-
cillatable double arm lever, said core being
in frictional engagement with said lever,
said lever being adjustably connected with
said switch tongue, an element for swinging
said electromagnet about its pivotal axis
in a horizontal plane and causing engage-
ment of said core with the other arm of said
lever and resilient means for maintaining
said electromagnet in its end positions.

15. In an electrical track switch the com-
bination of a switch tongue, a casing, an
electromagnet pivotally mounted within
said casing, a core movable within said elec-
tromagnet and projecting therefrom, a lever
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detachably engaged at one end by said core,
said lever being adjustably connected with
said switch tongue, an element in connection
with said lever for swinging said electro-
magnet about its pivotal axis in a horizontal
plane and causing engagement of said core
with the other end of said lever, resilient
means for maintaining said electromagnet
In its end position and means for adjusting

8

the pivotal support of said magnet with 10

respect to the walls of the casing.
Dated this 15th day of January, 1910.

JOSEPH PATRICK TIERNEY.
JOHN MALONE.

Witnesses:
Janes Moorg,
Marrarsw CALLANAN.

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




