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Lo all whom it may concern:

Be 1t known that I, Epwarp F. WinrFieLD,
a citizen of the United States, residing at Los
Angeles, in the county of Los Angeles and
State of California, have invented a new and
usetul Electric Railway-Switch, of which the
following is a specification. '

This mvention relates to means for operat-
ing a railway switch, the operating means be-
g controlled by a device on the car.

Lhe mvention is particularly designed to
be used on electric railway systems either of
the overhead trolley type or third rail SYS-
tems, and the control of the means for oper-
ating the switch is preferably accomplished
by the utilization of the regular car controller
so that the motorman may operate the switch
by the same lever with which he controls the
speed of the car, thus insuring simplicity and
tacility of control, and eliminating accidents
which might result from the confusion which
might arise from the employment of a sepa-
rate controlling lever on the car.

The mechanisi forming the invention may
be constructed at little expense over that of
the ordinary lever operated switches. The
simplicity of principle and construction of
the device is such that there is little liability
ot 1ts becoming deranged or inoperative. |

One object of the invention is to provide
means ior opening and closing the switch
which includes a safety device, Insuring that
when the switch is to be thrown and the car
or cars are to take the switch, for a curve or
cross-over for instance, the motorman must
reduce the speed of the car or cars to an arbi-
trary point, which may be at any speed de-
sired, before the switch will operate to allow
the car or cars to take the curve thus pre-
venting derailing or other accidents due to
carelessly taking a curve at a higher speed
than is consistent with safety.

Another object is to provide a construc-
tion which will allow the car or cars to be run
with full current and high speed by the
switch if desired, or which will permit of
coasting the car or cars by the switch at any
speed.

Another object is to provide a construc-
tion in which after the switch has been thrown
and. the car or cars have been shunted from
the main track, the switch will be automat-
ically restored to its normal position, and the

switch operating mechanism will also be au-
tomatically restored to its normal position,
as soon as the car or cars

Thus cars which follow will take the straight

track unless the motorman on each tollowing

car or cars throws the switch while the car or
cars are on a certain block ahead of the
switch. |

The mvention is shown and described as
operating to keep the switch closed and give
normally a straight track, but it could be ar-
ranged so that the switch would normally be
thrown and cars would regularly take the
switch unless the switch was thrown and
such arrangement could readily be made by
any one skilled in electrical mechanics.

Another object is to insure that the switch
be thrown when the car or cars are on only
a certain section of the track, the distance
which this section lies from the switch being
as desired. |

Another object is to provide a safety block
intermediate of the switch operating block
and switch so that if the motorman safter

‘throwing the switch moves the controller

above the switch throwing point, which
would also raise the speed of the car or cars
above the point which it should properly
have when taking the switch, that the switch
will be automatically opened and the car or
cars will remain on the main track thus ob-
viating derailment which might result from
taking the switch at too high a speed. |

Another object is to provide such a con-

struction that after the switch has been.

closed by the motorman and the car or cars
have passed on to the safety block beyond

and the motorman while on the safety block
ped the car or cars for any purpose,

has stop

the switch will remain closed during the stop-
page of the car or cars and will remain closed
when the car or cars start unless the car or

~cars start with an operating current above

the point at which the switch is arranged to
be operated ; in which case the switch will au-
tomatically open and remain so causing the
car or cars to stay on the main track without
taking the switch. _
Another object is to provide means for op-
erating a switch which has the fewest possi-
ble moving parts. Intheembodimentshown

there is only one movable part, namely the
circuit closer. ' '
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The accompanying drawings illustrate the
invention, and referring to the same:— -

Figure I is a diagram of the track and
branch track provided with a switch. A car
is shown approaching the switch and the
switch operating mechanism and electrical
connections therefor are shown diagrammat-
ically. Fig. II is a plan view of the lower
part of the controlling armature. Fig. I11l1s

a side elevation of what is shown in Fig. 11.

1 designates the main track.

2 designates the branch track which joins
the main track with the usual frogs.

3 designates the pivoted switch tongue

1z ‘which may be held normally closed by any

20

30

35

suitable means such for instance as a spring 4.
5 designates a solenoid the armature ol

which is connected by a rod 6 with the tongue

3. ‘The solenoid 5 may preferably be in-
closed by a suitable waterproof case 7.

8 designates the main trolley wire and 9¢
designates the branch trolley wire. At a
point removed a suitable distance from the
switch the trolley wire 8 is provided with in-

sulators 9 between which lies what will be

termed an operating block 10. Intermedi-
ate the operating block 10 and the switch lies
another insulator 11, and between the msu-
lator 11 and the adjacent insulator 9 hes
what will be termed a safety block 12.

13 designates an operating magnet.

14 designates a release magnet.

92 {s an insulator in branch 9°¢ forming a
block 9° between insulators 9* and 112,
strength of the magnet 14 when energized
through circuit formed by wires 17 and 18 1s

- greater than the strength of the magnet 13,

in this embodiment 1t is shown as being
twice the strength, the magnet 14 having

40 twice the number of turns of wire with which

45

50 net 14 being connected with the branch trol--

magnet 13 is provided.

One lead 15, from the magnet 13 isattached
to a wire 16 which connects with the main
trolley wire at a point beyond the first insu-
lator 9. The other lead 16* of the magnet 13
is connected with the section of trolley wire
in the operating block 10. One lead 17 of
the release magnet 14 is connected with the
wire 16, the other lead 18 of the release mag-

Jey wire 9°. A wire 19 leads from the middle
turn of magnet 14 to the section of trolley
wire in safety block 12.

20 designates a circuit closing armature

ss pivoted at 21 and adapted to be attracted by

either the operating magnet or release mag-
net. | | .

22 designates a stationary contact con-
nected with wire 16, the circuit closing arma-

6o ture 20 being movable into electrical connec-

053

tion with the contact 22 by the operating
magnet 13 and being movable out of elec-
trical connection with contact 22 by the re-
lease magnet 14.

The circuit closing armature 20 may be |

The
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provided with threaded studs 23 which pro-
jects oppositely from its hub and which re-

‘spectively carry weights 24 threaded on the

studs and which may be adjusted to secure a
proper balance of the circuit closing arma-
ture 20. The armature 20 is designed to re-
main normally inert in either position into
which it may be tilted, and in order to insure
1ts. inaction except when attracted by a cer-

tain amount of energy, a compression spring

25 is arranged between a nut 26 on the pivot
21, and the hub. A frictional drag 1s thus
obtained which 1s sufficient to prevent move-
ment of the armature 20 in either direction,
except when either the release magnet or the
operating magnet 1s'receiving current over
its circuit with the controller at or above the

fifth point.

70
75

80.

One lead 27 of the solenoid 5 1s connected '

with the track 1 as shown being preferably
run through a conduit 28. The other lead
29 of the solenoid 51s connected to the ar-
mature 20 being preferably incased 1 a con-

duit 30.

31 designates a car on the track.
32 designates the car controller. |
In describing the operation it will be re-
membered that the operating magnet 13 1s
wound so that with average load and average

' speed, when the car controller is on orabove

the fifth bar the amount of current which
passes through the car and over the circuit
through the operating magnet 13 will be suf-
ficient to energize the operating magnet 13
enough to attract the armature 20, and when
the controller is at any point under the hith
bar the current through the car will not be
sufficient to energize the operating magnet-
13 enough to attract the armature 20. And
the release magnet 14 is so wound that with
average load and average speed, when the

car controller is on -or above the fifth point

the amount of current which passes through
the car and over the circuit through one halt
the number of turns of the release magnet 14
will be sufficient to energize it enough to at-
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tract the armature 20, and when the con-

troller is at any point under the fifth the cur-
rent, through half the number of turns of the
magnet will not be suflicient to attract the ar-
mature 20. After a car has passed the
switch the armature 20 stands 1n the position

“shown in the drawing which is its normal po-

sition. When the car approaches the switch,

and the motorman desires to throw the switch

to shunt the car from the main track he
places the controller at the fifth bar and as
soon as the car reaches the block 10 a circuit
is formed through wire 162 through the oper-

ating magnet 13 and thence through wire 15

to wire 16 and thence to the main circuit, en-
ergizing the operating magnet which attracts
the armature 20. As armature 20 is brought
into connection with contact 22, a circuit 1s
formed from armature 20 through wire 29 to
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solenoid 5 thence through wire 27 to track,

~then through wire 16 to contact 22 and to
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armature. As solenoid 5 then operates it
draws the tongue 3 closed so that when the
car arrives at the switch it will be shunted.
Immediately after the switch has been
thrown by reason of the controller having
been placed on the fifth bar, the motorman
places the controller below the fifth bar so as
to reduce the speed of the car before passing
on to the switech. The controller should be
kept below the fifth bar while the car is trav-
ersing bleck 12 for the reason to be shortly
described. As soon as the car moves onto
the block 12 the circuit through operating
magnet 13 1s broken and a circwuit is formed
through wire 19 and through half the turns of
release magnet 14, through wire 17 to wire
16, through wire 16 to the trolley wire and

through the car to track but the armature 20

stays 1n the position into which it had been
thrown because the controller is below the

fifth bar and the energy of the release magnet

14 at this time 1s not suflicient to attract the
armature 20 and the armature 20 is thus held
against contact 22 by reason of its inertia
and also by reason of the frictional drag pro-
duced by spring 25 as before explained. As
soon as the car or cars pass from the block 12
the circuit through magnet 14 is broken and
the armature 20 still remains inert and the
switch remains closed and the car goes on to
the branch. As soon asthe car or cars pass
the switch and move onto the block 9% a cir-
cuit 1s formed through wire 18 and through
all of the turns of magnet 14 through wire 17
and through wire 16 to trolley wire which
fully energizes magnet 14 and the inertia and
frictional drag of the armature 20 are over-

come and the latter is drawn back into the |

position shown 1n the diagram breaking the
connection with the contact 22 which results
in deénergizing the solenoid 5 so that the
spring 4 restores the tongue 3 to normal posi-
tion as shown leaving a clear track. Assoon

as the car or cars have passed beyond the in-

sulator 92, the circuit through magnet 14 is
broken and the magnet is deénergized but
the 1nertia of the armature 20 together with
its frictional drag holds it in the position
shown leaving the main track clear. .

It 1s obvious the apparatus may be so ad-
Justed that the motorman must put the con-
troller to at least the fifth bar with average
load and average speed to secure enough
current to energize the magnet 13 and that
the armature will be thrown against contact
22 with the controller at any point above
the fifth bar while the car is on block 10 and
reversely thrown if the controller is above
the fifth bar at any point on block 12. As-
suming that the motorman has thrown the
controller to the fifth bar and above; as the
car enters block 10 the switch is thrown

|
!
|

block 10 magnet 13 is deénergized and
magnet 14 1s energized sufficiently to draw
over the armature 20 as the controller is
now at or above the fifth bar, which breaks
the circuit through the solenoid and the
switch 1s opened and the car goes down the
malin track. By making block 12 of consid-
erable length, and extending the same nearly
to.the switch, if the track is level it will be
impossible for the car to take the switch at
a high speed, because if the controller is put
above the fifth notch for even a few feet on
sald block it will adjust the switch so as to
leave the main track clear. When a
car 1s shunted onto a switch it is usually
brought to a stop soon after. Itisnecessary,
therefore, in such cases that the magnet 14
be provided with a sufficient number of coils

controller so far as the fifth bar. For this
reason the strength of magnet 14, when en-

to operate armature 20 without placing the
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ergized through wires 17 and 18, is greater

than that of magnet 13. When the switch
has tbeen opened and the car enters the
block 12 with the controller at any point

0O

under the f{ifth, the magnet 14 is not ener-

ag1zed su
20 and the switch remains open so that the
car 1s properly shunted. But as soon as the
car gets beyond insulator 11' the full number
of turns of magnet 14 are energized and the
switch 1s released by the solenoid and drawn
back by the spring 4. 1If it is desired to run
the car down the maintrack with the con-
troller at or above the fifth point and pro-
portionate speed of the car, the switch will
be thrown automatically as before described
so that the car would take the curve but for
the fact that as soon as the car gets onto the
block 12 the switch is thrown back auto-
matically by the magnet 14. If the motor-
man has made a mistake and thrown the
switch when he intended to take the straight
track he can rectify it by throwing the con-
troller to or above the fifth notch after pass-
g block 10 which will cause the switch to be
restored and give a straight track.

In the foregoing it has been assumed that

under average conditions the amount of en-
ergy 1mparted to magnet 13 sufficient to
operate the armature 20 is obtained with the
controller at the fifth bar or above, but it is
obvious that the magnet 13 could be wound

.to operate with the controller at a lower

point, the magnet 14 of course being wound
proportionately. If desired the blocks could

be formed in the track instead of in the trol-

ley wire as shown and such arrangement
may readily be made by anyone skilled in the

~art.

In order to provide signals to enable the

Ticliently to draw over the armature .
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motorman to know what position the switch

1s 1 two sets of lamps 33 and 34 are pro-
vided. The two sets may be connected in

as explained but as soon as the car leaves | series. A wire 35 leading from lamps 33 to
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the branch track and a wire 36 leading {from
the lamps 34 to the armature 20. Thus
when the armature 20 i1s 1n connection with

“the contact 22 a circuit 1s completed through

the lamps and at such time the switch 1s as
before explained closed.

What I claim is: |

1. In combination, a track, a switch there-
for, a car, electro-magnetic means for closing
sald switch, means for causing said electro-
magnetic means to close said switch when the
car 1s a definite point from said switch, and
means intermediate of said point and the
switch for causing said switch to open when
the car takes more than a definite amount of
the electric current.

2. In combination, a track, a switch there-
for, a car, electro-magnetic means for closing
sald switech, means for opening said switch,
means for causing said electro-magnetic
means to close said switch when the car is a
definite point from said switch, and means
intermediate of said point and the switch
causing said switch to open when the car
takes more than a definite amount of the elec-
tric current, and means for operating said
switch after the car has passed the switch.

3. In combination, a track, a switch there-
for, a car, electro—mawnetw means for closing
said’ Sﬂ.fltch means for causing said electro-
magnetic means to close said switch when the
car is a definite point from said switch and

means Intermediate of said point and the

switch for causing said switch to open when
the car takes more than a definite amount of
the electric current, and means for auto-
matically opening said switch after the car
has passed the switch.

4. In combination, a track, a switch there-
for, a car, magnetic means for closing said
switch, an electric circuit embracing said
magnetic means, a circuit closer in said cir-
cuit, a magnet for closing said circuit closer,
a magnet for opening said circuit closer,
means adapted to be operated by the con-

troller for exciting the first named magnet,

means for automatically de-energizing said
first named magnet and means for auto-
matically energizing the second named mag-
net. |

5. In combination, a track, a switch there-
for, a car, maonetlc means for closing said
switch an electric cireuit embmcing said

855,601

magnetic means, a circuit closer in said cir-

cuit, an operating magnet for closing said
circuit closer, means ada,pted to be operated
by the controller for energizing the operating

‘magnet when the car 1s “at a definite point

irom said switeh, and automatic means for
energizing the release magnet when the caris
at another definite point from said switch.

6. In ecombination, a track, a switch there-
for, a car, a main circuit, insulators in the
main circuit forming an operating block

‘therein, a solenoid for closing said switch, a

shuntirom the main circuit through the solen-

o1d, a circuit closer for the shunt circuit, an

o*aeratma magnet for the circuit closer 1n cir-
cuit with the operatmﬂ' block, a release mag-
net for the circuit closer in circuit with the
main circuit, a safety block in the main cir-
cuit intermediate the operating block and
switch, the release magnet being stronger
than the operating magnet and a section of

‘the release magnet of equal strength with

the operating magnet being in series with the
s&fety block. _

. In combination, a track, a switch there-
for a car, a main clrcl,ut msulators 1n. the
main  circuit forming an operating block
therein, a solenoid for said switeh, a shunt

from the main circuit through the solen01d )

circuit closer for the shunt c1rcu1t an operat~
ing magnet for the circuit closer in circuit
with the operating block, a release magnet for
the circuit closer in circuit with the main cir-
cuit, a safety block in the main circuit inter-

mediate the operating block and switch, the

release magnet being stronger than the oper-
ating magnet and a sectlon of the release
magnet of equal strength with the operating
magnet being 1n series with the operating
block, a branch circuit from the main circuit
embracing a greater number of turns of the
release magnet than are 1n the operating mag-
net.

In testimony whereot I have signed my
name to this specification, in the presence of
two subscribing witnesses, at l.os Angeles,
1n -the county of Los Angeles and State of
Cah:[orma this 25th day of June, 1903.

EDWARD F. WINFIELD.

Witnesses:
GEORGE T. HACKLEY,
W. S. CAMPBELL.
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