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L

To all whom it 77?,@ CORCEPTL: .
Be it known that we, JAMES P. ORR and

GEORGE H. FUGH, of Pittsburg, in the county

of Allegheny and State of Pennsylvania, have

invented a new and Improved Switch and

Switch-Operating Mechanism, of which the

followingisafull, clear,and exact description.

T'his invention relates to switches for rail-
way-lines and to an electrical means for op-
erating the same. | | | - |

The object of our invention is to provide
a practically continuous rail and trolley line

with means to enable a motorman to switch

his car from a main line without materially
checking the speed of the car. |
Another object is to so arrange the switch
that it maybe moved vertically instead of lat-
erally, asisthe usnalmethod; and another ob-
Ject is to provide a simple means to prevent
the locking of the switch by ice that might
form around the switch in cold weather.
We will describe a switch and switch-oper-
ating mechanism embodying our invention,
and then point out the novel features in the
appended claims.

Reference is to be had to the accompanying

drawings, forming a part of this specification,
in which similar eharacters of reference indi-
cate corresponding parts in all the views.
Figure 1 is a partial elevation and partial
section, on the line 1 1 of Fig. 2, of a switch
and switch-operating mechanism embodying
Fig. 2'is a partial elevation

Fig. 3 is a plan view of a main and switch
track, showing our switch as applied thereto.
Fig. 4is aperspective view of a modified form

of switch. Fig. 5 is a section on the line 55

of I'ig. 4. Kig. 6 is a plan view showing an-

other modified form of switch. Fig. 7isan end
view thereof. Fig. 8isa partialside elevation

and partial section through the line 8 8'of

Fig. 9, showing a trolley mechanism adapted
to be employed with our invention. Fig. 9

18 & plan view thereof. ' Fig. 10 is a section |
through the line 10 10 of Fig. 8; and Fig. 11
1s an elevation of a portion of the device illus-

trated in Iig. 1, showing the parts in a differ-
ent position.

We will first describe the switch mechan-
ism embodied in our invention.

- heferring to the drawings, 1 designates a

| main - track rail having connection with a

switch-rail 2, and 3 designates the other main-
track rail, designed to be connected with a
switch-rail 4. -There is a space 5 between the
main-track rail 1 and a flange 6 at the inner
side thereof., This space 5 is substantially
rectangular, and movable therein is a switch-
rail 7, which when inits upper position makes

therail1practically continuous. The switch-

rail 7 is mounted on a block 8, and at the
opposite side of this block is a flange 9, which

will connect to portions of the flange 6 when

the switch-rail is in its upper position, as in-
dicated in the drawings. The rails 1 and 2
may be connected by a fish-plate 10, and a

parts of the flange 6. =

Between the rails 3 and 4 is an opening 12,
in which a switch-tongue 13 is movable verti-
cally. This opening 12 is in line with the
switch-rail 4, The switch-tongue 13 is bev-

eled at one side to engage closely with said

main rail 3 when the switch-tongue is in its

upper position: These switching devices 7

and 13 are designed to be moved vertically,
one beinginits upper position while the other

Is in its lower position—that is, when the

switch portion 7 is in its upper position and
the switch-tongue 13 in its lower position the
main line or track will beopen. When, how-
over, 1f is desired to switch a car from the

55
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‘similar plate 11 will connect the two main

75
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‘main track onto the switch-tracks, the tongue
13 must be raised and the switch-rail 7 be in

1ts lower position. The normal position, how-

ever, will be with the main line open.
- Extended below and transversely of the

ms Secured to the inner end of
the shaft 14 are oppositely-extended arms 20

and 21. From the end of the arm'20 a link
22 extends to a pivotal connection with an

angle-lever 23, which at its opposite end has
‘& link eonnection 24 with a lug 25 on the un-
der side of the switch-rail 7 and at one end
| thereof. From the arm 21 a link 26 extends.
10 a pivotal connection with an angle-lever

27, from the upper end of which a link 28 ex-
| tends to a pivotal connection with a lug 29,

track is a shaft 14, here shown as having

‘bearings in boxes 15, secured to a beam 16,
and one end of said shaft 14is extended out-
‘ward through a pole 17, and to the extreme
outer end are attached oppositely-extending -
‘arms 18 and 19,
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connected to the rail 7 at its opp'osit_e end. | trolley-wire 56 is an upright 57, upon-which

The switch-tongue 13 has similar connections
with the shaft 14, excepting that the lever-
age action is reversed—that is, extended from
theshaft 14 arethearms 30 31,parallel with the
arms 20 and 21. From the arm 30 a link 32
extends to a ecrank-lever 33, which has a link
connection with a Iug on the lower side of the
switeh-tongue 13, and from the arm 31 a link
34 extends to a connection with an angle-le-
ver 35, having link connections with the un-
der side of said switch-tongue.

As a means for preventing the formation
of ice around the parts just described we em-
ploy asuitableheating device. Ashereshown,
this heating device consists of a gas-jet 36,
Jlocated beneath the surface of the ground in
a suitable boxing and arranged to discharge
its heat into a pipe 387, which has branches
38 39, the open ends of which discharge ad-
jacent .to the lever mechanism for operating
the switch parts, as plainly indicated in Fig.
2. Of course the gas-jet will heat the air in
the pipe 37, and this heated air will be dis-
charged through the branches 33 and 39.

In the modified form of switch-tongue |

shown in Figs. 4 and 5, 40 indicates a rail
of the main track, and 41 indicates a branch
track. There is a space between one end ot

tapered longitudinally, the smaller end being
toward the main section of the main track
40. 'This block 42 has trunnion-bearings in
suitable supports, and in one of its faces it
has a longitudinal channel 43, at one side of

- which is a track-section 44. On its other face,

40
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at right angles to the face having the chan-
nel 43, it is provided with a similar channel
45 and a track-section 46. These channels of
course are designed to receive the flanges of
the car-wheels. An oscillating rotary mo-
tion is imparted to the block 42 through the
medium of an operating-rod 47. In Fig. 4
this block is shown in its switching position,
and to put it in position to connect the main
line it must be rotated to bring the track
portion 46 in line with the main track 40.
The device shown in Figs. 6 and 7 is quite
similar to the device shown in Figs. 4 and 9,
excepting that it 1s designed to have a com-

~ plete rotation, or,in other words, to be rotated

55
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in one direction only when it is desired to
place it in connection with a switch or with
g main line. Therefore it 1s provided with
track-surfaces 48 on each of its faces, and at
its larger end 1t 1s provided with a miter-gear
49, designed to be engaged by a miter-gear
on an operating-rod.

We will now describe the electrical con-

‘nections operating the switch: From the arm

18 on the shaft 14 a rod 50 extends to a piv-

otal connection with the core 51 of a solenoid
52, and from the opposite arm 19 a rod 53 ex-
tends to a pivotal connection with the core

“ing members 64 and 65.
designated the ‘“trip” member, and the mem
ber 65 is designated as a ‘‘circuit-closing”

a trip-lever 58 is pivoted. The lower end of
this trip-lever extends nearly to the line-wire
56. TFrom the upper end of the trip-lever a
wire 59 extends to a connection with the up-
richt arm 60 of an angle-lever mounted to
rock on a stud extended from a bracket 61.
This bracket 61 will be connected at its up-
per end with a suitable support, like that S8,
(shown at the left hand in Fig. 1,) and ex-
tended across the street. The other member
62 of this angle-lever serves as an armature
and circuit-closer coacting with an electro-
magnet 63, as will be hereinafter described.
This electromagnet 63 is supported on the
bracket 61. Mounted also to swing on the

stud with the angle-lever 60 62 is another

angle-lever, comprising downwardly-diverg-
The member 64 18

member. The member 65 is substantially

- parallel with the member 62 of the first-named

angle-lever. Extended from the hub portion
of the angle-lever 64 65 are lugs 66 and 67.
These lugs are spaced apart and are designed

to be engaged, as will be hereinafter de-
- seribed, by a pin 68, carried by the angle-lever
60 62,

the track 40 and another end of said track 40 |
and the branch track 41, and mounted to ro- |
tate in this space is a block 42, which 18 |

Extended outward from the bracket 61 is
an arm 69, on which is an insulated contact-
point 70, from which a wire 71 extends to one

“end of the solenoid 52, and from the other
“end of this solenoid 52 a wire 72 extends to a
“connection with a contact-plate 73, adapted

to be put in electrical connection with a con-
tact-plate 74 by means of a circuit opener

“and changer, here shown in the form of a

sliding plate 75, which is operated in both di-

- rections by means of a pin 76, extended from
the rod 50, as will be hereinafter described.

From the contact-plate 74 a wire 77 extends
to the electromagnet 63, and from this elec-
tromagnet 63 a wire 78 extends to a connec-
tion with a contact-point a, designed to be

“put in connection with a contact-point b.

Arranged above the contact-plate 74 and in
line with the contact-plate 73 is a similar
contact-point 79, from which a wire 30 ex-
tends to one end of the solenoid 55. FKrom
the other end of this solenoid 55 a wire 31 ex-
tends to a connection with a contact 82, adapt-
ed to be put in connection with the bracket
61 by the circuit-closer 65, as will be de-
scribed. TFromacontact S84, supported by the
bracket 61, but insulated therefrom, a shunt-
wire 78* leads to a wire 86, and from the con-
tact b a wire 78" leads to the wire 30.

The angle-levers are not insulated from the
bracket 61 or wire 56. The main trolley-wire
56 is separated at a point near the bracket
61, and the two ends are connected together
by a block 85 of semi-insulating material, and
the further section of the wire 56 is connected
by the wire 86 to the contact 84, and as the
wire 86 is in connection with the other sec-

54 of a solenoid 55. Mounted on the main | tion of the wire 56 when the parts 60 or 65
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engage the contacts 70 or 82, respectively, it |

is obvious that the two sections will be elec-
trically connected and a small portion only
of the current will be

the solenoid 52 or 55, the larger portion of
current passing through the block 85, as it;
haslessresistance than the solenoid and helix.
__The main wire 56 is supported by a hanger
37, depending from the cross-rod 88, and piv-

- otally connected to this hanger 87 is a frame

- ment of the core 51 in the solenoid 52.
core 51 has an upwardly-extended rod 91 en-
gaging with one arm of an angle-lever 02,

20

30

59, to which the switch trolley-wire 90 is at-

tached. The switch trolley-wire is designed

t0 engage at its end with the main wire 56 to
open the switch; but it is moved laterally
outof engagement to close the switch, as will
hereinafter appear, by a downward move-

pivoted on the post 17. The other arm of
this angle-lever 92 has a rod connection 93
with the frame 89. The upper end of the rod
91 may be provided with a signal-plate 94 to

indicate the position of the frame 39, the rail
and trolley'switches opening or closin g simul-

taneously. | o

- Mounted on the frame 89 is a ecireuit-
changer, here shown in the form of 1 lever 95,
adapted to be moved into engagement with
elther one of the contact-points 96 or 97 on
sald frame, butinsulated therefrom, and from

- which contact-points wires 98 and 99 lead to
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aconnection with the main trolley-wire. This
mechanism, however, is only to be used where
rail-switch mechanism is not available. The

switch or circuit-changer 95 is operated by

means of a lever 100, having a rod connection
101 with said circuit-changer. The normal

short shunt-circuit is closed at 95, and the

shunt-circuit through the operating-solenoid

18 closed at thé contact-point 97.

We will now describe a trolley employed in
connection with our present invention; but
1t 1s to be understood that said trolley is not
to be broadly claimed herein, as it forms the

subject-matter of another application.

A trolley 102 of any desired construction is
mounted to rotate in a bifurcated head 103,
butisinsulated therefrom. The trolley-head
103 1s also insulated from the trolley-pole 104,

Mounted to rotate on opposite sides of the

trolley-head are pintles 105 and 106. These
pintles are each provided at their upper ends
with an arm or projection 107, arranged in

front of and extended rearward and normally -

parallel with the sides of the trolley 102. The
lower ends of the pintles are provided with

~extensions 108, constituting armatures to be

held normally parallel with the sides of the
trolley by an electromagnet 109, supported
by the head. The electromagnet 109 is en-

ergized by having one of its ends connected

with the pintle 110 of the trolley and the

other end connected to the trolley-pole below
‘the trolley-head. Aslong as the trolley isin
- contact with the main wire 56 the armatures

> shunted to the electro-
magnet 63, which is always in circuit with

This |

-as well as a vertical motion.
1s approaching from the right and the motor-

1t in contact with the parts 74 and 79.

108 will be Held in engagement with the elec-
tromagnet 109; but as soon as the electro-

magnet 18 deénergized, which may be caused
either by the trolley-wheel leaving the wire
or the motorman changing his switch, the
arms 107 ‘will be forced together over the
trolley by means of springs 111, mounted on
the pintles 105 and 106, and secured at one end
to sald pintles and at the other end to the
trolley-head. When the arms 107 are moved
over the trolley, the said trolley will be pre-
vented from downward motion, which would

remove it from the wire 56.

In order to permit the trolley to be Wholly

70.

75
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disengaged from the main wire, two curved |
arms 112 are provided. These arms extend

in opposite directions ordiverge upward. The
arms are connected with a lever 113, supported
on a cross-bar 114 in the trolley-head.” This

lever 113 is designed to be rocked by adown- < .
~ward pull-on a rope 115, so as to project the

arms 112 upward between the arms 107, and

‘thereby prevent their closing when the cir-

cuit is broken through the electromagnet 109,

90

These arms 112 also serve as guides when

raised to assist in returning the trolley into

engagement with the wires. -

~ The operation is as follows: It will be noted
in all the examples of the switch that the mo-

95

tion is vertical. The examples shown in

Figs. 4 and 6, however, have a rotary motion
If a trolley-car

man desires to open the switch, the motorman
will open the circuit through the electro-
magnet 109, carried by the trolley-head. This

will allow the arms 107 to be moved by the

spring to close above the wire 56 and engage
with the trip-lever 58. The rocking of the

trip-lever 58 will cause the lever comprising

the parts 60 62 to move into connection with
the contact-point 70, closing the ecircuit
through the wire 77 and the solenoid 52, which

10C

105

ITIO

will cause an upward movement of the core

51.

with the plate 75, drawing it upward out of
contact with the contact-plate 73, and putting

in this position, the ecircuit will be. closed
through the solenoid 55 through the wire 81
to the contact 82.
trolley engage with the trip member 64 of the
angle-lever, the same will be caused to swing
and cause the member 65 to close the circunit
through the contact 82, and the parts will be

held in this position by the magnet 63 until
I2 5

the switch is closed by the upward motion of
the core in the solenoid 55, and the recipro-
cating motion of the core in the solenoid 52
will cause the circuit-controlling plate 75 to

move downward again into engagement with -

the contact 73, opening the circuit through

When

At the completion of the movement the
circuit will be opened by the pin 76 engaging

115

When the arms on the |
I20

I30

the solenoid 65 and closing it through the

solenoid 52, and as the circuit is now open

the electromagnet 63 will be deénergized and
| the angle-levers will be returned to their o

A . . T T P T 1P [T S I T EE-E L LT L ' ' ' 1
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normal position by a spiral spring attached
at one end to the upper end of the lever
member 60 and at the other end to the bracket.
At this time the short circuit around the
block 85 will be closed through the wire §6
by the member 65 connecting the bracket 61
with the contact-point 34, closing the normal
shunt-cirenit. Of course when the solenoid
55 is energized the switch mechanism in the
track will be moved to a normal position.
The cores 51 and 54 and circuit opener and
changer 75 are all shown in the position of
open switeh, Iig. 1.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent—

1. In a railway, a switch comprising a
tongue, a track-section, electrical means for
moving said tongue and track-section verti-
cally, one section being moved downward as
the other section iIs moved upward and means
carried by a car for opening and closing the
electrical current, substantially as specified.

2. In a railway, a switeh comprising a ver-
tically-movable switch-tongue, a vertically-
movable switch-track section, a rocking shaft
below the switch, arms extended from said
shaft, angle-levers, link connections between
said arms and said angle-levers, link connec-
tions between the angle-levers and the ver-
tically-movable switch-sections, and electric-
ally-operated meansforrocking theshaft, sub-
stantially as specified. |

3. Inarailway,the combination with a ver-
tically-movable switch, of solenoids, the cores
of which have operative connection with the
switeh, circuit-controlling devices for throw-
ing the current alternately through the solen-
oids and means carried by the car for oper-
ating the controlling devices, substantially as
specified. | |

4. In a railway, the combination with a
switch, of a pair of solenoids, the cores of
which have operative connection with the
switch, a circuit-changing device operated by
the movement of one of the cores, a trip-lever
arranged above the trolley-wire, an angle-le-

4 - . 609,202

| ver eomprising a circuit-closer and having a

connection with the trip-lever, another angle-
lever having a trip portion and a circuit-clos-
ing portion, both the said angled levers be-
ing mounted on the same pivot and movable
one within the other, an electromagnet for
holding the angle-levers in one position, and
means carried by a car for moving the trip-
lever and the angle-levers, substantially as
specified. -

5. A circuit-controlling device for an elec-
trically-operated railway-switch, comprising
an angle-lever, one portion of which forms a
switch-closer and the other portion of which
forms an armature, another angle-lever
mounted on the same pivot with the first-
named angle-lever, the last-named angle-le-
ver having a circuit-closing section and a trip-
section, an electromagnet for holding the
angle-levers in one position, lugs extended
from one of the angle-levers, a pin extended
from the other angle-lever between the lugs,
and a shunt-circuit from the trolley - wire
adapted to be controlled by the levers, sub-
stantially as specified.

6. In an electrically-operated switch for a
railway, the combination with an electric cir-
cuit, of controlling devices operated by a part
carried by a car, a swinging frame, a switch
trolley-wire connected to said swingingframe
and normally not in engagement with the
main trolley-wire, and means carried by the
switch-operating mechanism forswingingsaid
frame and its wire into connection with the
main wire, substantially as specified.

7. The combination with a railway-switch,
of a pipe arranged below the switchand hav-
ing anopen end, a gas-burner below said open
end, and branch pipes extended in opposite
directions from the first-named pipe, sub-
stantially as specified. |

JAMES P. ORR.
GEORGE II. FUGIL.

Witnesses:
C. F. ANDERSON,
P. GERAGHTY.
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