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ELECTRIC RAILWAY-SWITCH.
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Application fllod January 4,1894, Serial No, 485,621 (Nomodel.)

To all whom it may concern.:

Be it known that I, ROLLIN A. BALDWIN, &
- citizen of the United States, residing at South

Norwalk, in the county of Fairfield and State |
of Connecticut, have invented certain new |

and usefal Improvementsin Electric Railway-
Switehes, of which the followingisafull, clear,
and exact description. :
This invention relates to electro-magnetic
switching apparatus for automatically mov-
ing the switch point of a railway track upon
the approach of a car or train. o
The object of the invention generally 1is
the production of an apparatus which will
be efficient in operation and will operate prop-

10O

erly under the various conditions encoun-

~tered in practice. Two electro-magnets are
used, one to move the switch point in each
direction. Anautomatically lockingand un-
locking eircuit changer is provided which
operates to hold the ecircuit of the operating
magnet closed positively until the car has
passed the switch and which then reverses
and changes the circuit to the opposite mag-
net to be ready on the approach of the next
car. The magnets are located in the ground
or return circuit of the motors which propel
the cars, the railway utilizing electricity as
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its means of propulsion. Xvery car throws

the switch unless the switch is in the right
position when -the car approaches, in which
case the current is cut off by the motor man
on the vehicle and the car “ coasts” or travels
by its momentum overthe switch. '

The details of the invention will be de-
seribed with reference to. the accompanying
drawings, in which—

Figure 1 represents a plan of a portion of
an electric railway roadbed adjacent t0 &
switch and showing the switching apparatus
located in a box, the cover of which has been
removed. Fig. 2 isa verticalsection through
the box containing the switeching apparatus,
the magnets being shown in dotted lines.

Referring to the drawings by letter, A A
represent two rails of a track.

a is the switch point adaped to switeh the
cars from one track to another.

B is a box, preferably embedded in the
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so roadway between the rails. It 1s provided | branches

same time.

with a ecover B’. This box contains two dou-
blespool electro-magnets b and b’ placed with
their pole pieces facing each other, but with
a space between them. {

b? is a common armature for both magnets. 55
To this armature is attached a reciprocating
rod b® which passes out through an opening in
the end of the box and is positively connected
with the switeh point a, as shown in Hig. 2.
The outer end of the rod has its bearing in
the end of the box and the inner end has its
bearing in a bracket b% Inside of the box
and arranged in a direction parallel to the
axis of the magnets is a vibrating lever c
pivoted between its extremities at the point
o’. To each end of this lever is connected a
spring ¢® which also is attached to the arma-
tare b% TUnder the ends of the lever are
placed contact springs ¢! and ¢’, only one of
which is in connection with the lever at the 7o
The lever also carries two arms
-6 which extend at right angles therefrom and
carry at their outer extremities blocks of soft
iron ¢, the blocks being in a position closely
adjacent to the heads or pole pieces of the
nearest magnet spools and are atrranged So
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that when one end of the lever is down its

corresponding block ¢ is in contact with the
pole piece to which it is adjacent.

The circuits for operating this apparatus 8o
are arranged as follows: The return circult of
olectric railway systems is usually through
the rails and bond wires which join them,and
the return conduetor is here represented as a

| wire ¢ shown in dotted lines, which is con- 35
nected at intervals with both rails of the

track. At the location where the switch point
occurs a section of the rails of the track ex-
tending on each side of the rails of theswitch
is insulated from the line of the track by in- gc¢
sulating material represented by e. At this
section the regular return conductor d is con-
tinuous, but the return current takes a path
through the magnets over the following cir- -
cuits: The wire 1 leads from the insulated sec-

tion of the rails to the pivotal point of the
leverc. Thepathisthenalongthe levertoone
of the contact springs ¢t ¢® and then, for in-
stance, by wire 2 to the point 3 where it
and leads in two separate circuits 1oo
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“the motorandallowthe car to
Under this condition no current will |

55

through the respective coils of the magnet ?’,
connecting the two coils in parallel. The
path of the current then joins at the point 4
and connects with the ground return wire by
the conductor 5. The wires connecting the
magnet b are similarly arranged, their cir-
cuit, however, being controlled by the contact
spring cb. -
1The position of the parts when the car is

not on the insulated track seetion is shown in -
Iig. 2. In this position the spiral spring ¢?is |

holding its end of lever ¢ down and in contact
with the contact spring ¢t

carapproaches and passes on
section of rails the return current from its
motor flows over wire 1 to the pivotal point
¢’, thence along the lever ¢ to the contact

spring ¢*, thence by wire 2 through the mag- |
net &', and finally by wire 5 to the return con- |

ductor d. This energizes magnet o’ and its
pole piece attracts and holds the soft iron
block c', thus locking the lever ¢ in contact
with the spring ¢* and insuring continuity of
the circuit through the magnet b” as long as
the car is on the insulated section. Imme-
diately, also, the armature 02 is attracted and

moved over against the poles of magnet ?’. |

Thus motion is also imparted to the switeh
point a. The movement of the armature re-
leases spring ¢ and stretches spring ¢2 but
the power of spring ¢?is not sufficient to over-
come the attraction between the magnet pole
and the soft iron block ¢’, so that as long
as magnet 0’ is energized lever ¢ will remain
in the position shown, notwithstanding the
power exerted by spring c®. As soon, how-
ever, as the car runs off of the insulated sec-
tion and the magnet b’ thereby becomes de-
enerized, spring ¢ exerts the power which has
been stored in it and reverses the position of
lever ¢, breaking contact with ¢* and making
contact with ¢. The springs ¢ and ¢® are
strong enough to move the lever, but not suffi-
ciently strong to move the armature. When
the next car runs on to the insulated section,
the circuit will be through magnet b because
of the reversed position of the cireuit chang-
ing lever. *

If a certain car finds the switch properly
placed, the motorman, instead of running over
the insulated section by the continued power
of the motor, will shut off the current from
pass over by its
inertia.

flow through the magnets of the switching
apparatus and the switeh will remain in the
position it was when the car approached.

l

to the insulated | clogged in
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The object in putting the magnets “in paral-
lel” is merely to reduce the resistance of the
return circuif. |

One of the advantages arising from the use
of this apparatus is that it is not necessary
that the switch point should move its fuil
stroke at each operation, that is to say in
case gravel or dirt should partially clog the
switch point the magnets wounld pull the arma-
ture as far as it would go and the operation
of the other mechanism would be the same as
if a full stroke had been made. It is well un-

When the next j derstood that the switches often become
this manner, but when they are

moved partially the flange of the car wheel
will throw them either to the full end of the
stroke or sufficiently far to do the proper
switching. The real function of the soft iron
block ¢’ is to prevent the vibration of the le-
ver ¢ and a consequent interruption of the
cirecuit while the car is passing over the in-
sulated section of rails. The magnetic at-
traction holds the leverdown with a stronger
force than is exerted by either of
¢’ ¢% but when the attraction ceases the foree
of the spring comes into play and changesthe
circuit. -

IHaving thus deseribed my invention, T
claim—

1. The combination with a vibrating rail-
way switch point, of two electromagnets

adapted to move the same in opposite direc-

tions, a circuit changer acting automatically
to change the path of the current from one
magnet to the other, and a controller for the
circuit changing device arranged to hold the

| elrcuit changer in a given position until the

cireuit is broken and then permit
ate substantially as deseribed.

2. An electric railway switching apparatus
consisting of the combination of a switch
point, a reciprocating rod attached thereto,
an armature carried by said rod, two electro
magnets adapted to move the armature in op-
posite direclions, a pivoted lever arranged
to make and break the circuits of said mag-
nets respectively, springs connected to said
lever and to the armature, arranged so that
the movement of the armature in either direc-
tion will putonespring under tension and re-
lax the other.

In testimony whereof I subseribe my signa-
ture in presence of two witnesses.

ROLLIN A. BALDWIN.

it to oper-

Witnesses:
FRANK S. OBER,
C. V. EDwWARDs.
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