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lo all whom Tt may concerwn:

Be it known that I, CLiFrTOoN B. RUSSELL,
residing in the city of Marlboro, county of
Mlddlesex State of Massaehnsetts, have in-
vented certa,ln new and useful Improvements
in an Hlectrical Switch-Operating Mechan-
ism; and I do hereby declare the following to
be a full and clear description thereof.

My invention relates to switches.

The object of my improvements is to pro-
vide a railroad-switch with an electrically-

from some other given point.

My invention is adapted to actuate the
switches of any railroad, whether electric,
steam, cable, or other sy stem of power trans-
mission.

Asthe improvements are admirably adapt-
ed for electrically-operated surface and ele-

vated railways, they will in their preferred |

form be described in connection with such
systems.

In carrying out my invention I have found
it generally desirable that the switches be op-
erated from the cars themselves. This fea-
ture 1 have carried into effect by utilizing
the power for driving the earsand arranging

a movable contact for connecting the car at |

the proper time with the electrical switch-
operating mechanism. The details of thein-
struments through which these objects are
attained are illustratedin the accompanying
drawings and subjoined description, and the
patentable features areset forthin the claims.

Yigure 1 represents a plan view of an ap-
paratus embodying my invention. Fig. 2 is
a side elevation of the same. Fig. 3 is a de-
tail plan of a part hereinafterrefer red to. Fig.
4 1s an end elevation of a form of time- smtch
for use in connection with myimprovements.
Kig. 5 is a diagrammatic view illustrating the
cwcmts

In the drawmws, 1 represents a switch-

point such as is in ordinary use upon rail- |

ways.
218 a shaft upon which the switch oscil-
lates. This shaft is adapted to project be-

low the surface of the track to any smtable

extent.
3is a segment-gear, both it and the switch-

| point 1 being fast upon the pivot-shaft 2, so

that they vibrate in unison.

4 18 a lever pivoted at 5 and having a seg-
ment-gear 6, with one end adapted to mesn
with the segment-gear 3. The other end of
lever 4 constitutes an armatuare-lever 7 and

55

is placed between two electromagnets 8 and -

9, which are adapted, 1espectwe1y, to alter-
nately attract the armature-lever 7 from one
set of pole-faces to the other for the purpose
of throwing the switch-point 1, as will be
hereinafter explained. These electromag-
nets are wound in any suitable known man-
ner to adapt them to this particular service,
and a wire is led from each magnet to a con-
tact-block, preferably located between the
tracks. When electric carsarerun upon the
track,they are provided with a movable shoe,
which is in circuit with the trolley, or in a
third-rail system in circuit with the third
rail under the car-body, with suitable mech-
anism propided for the motorman for the pur-
pose of throwing the shoe down into the path
of the contact-block whenever desired and
making electrical connections with either
one of the magnets S or 9, as will be herein-
after set forth. |

10 1s an arm I‘Iﬂ‘ldly secured to the pivot-
shaft 2 and provided with two depressions 11.

12 1s a lever pivoted at 13. This lever has
a roller 14 at one end adapted to rest in either
depression 11 of the arm 10. The other end
of the lever 15 is provided with a spring 16,
constantly bearing against the same for the
purpose of throwing “the roll 14 .into either
depression 11 and also permitting the roll to
yvield when the arm 10 is vibrated 1n order to
drop into either depression. Its operation
will be described farther on.

17 is a lever carried vertically u pon a bear-
ing 18. The lower end of lever 18 is con-
nected with the end of the armature-lever 7

at 19.

20 and 21 are electrodes d1sposed in series:

opposite each other.
22 and 28 are electrodes pivoted, refsnec-

tively, at 24 and 25 at their lower ends and at
their upper ends to a~ connecting-rod 26, so

that they may move in unison.
The electrodes 20 and 22 and 21 and 23 form
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two knife-switches for the purpose of chang- I in either position it may be placed and pre-

ing the current from one to the other of the

 magnets 8 and 9. When the knife-electrode

22 enters between the arms.of the electrode
20, electrical connection between electrodes
21 and 23 is cut out, and when 21 and 23 are

in contact the circuit between 20 and 22 is

10

20

25

30

broken. Lever 17 carries a tilting ball-run-
way 27, composed of parallel rails, which
may be inclosed, along which the ball 25
passes from one end to the other when the
lever 7 is oscillated and the inclination of
the runway 27 reversed. -
The operation is as follows:
from the magnet 9 to the contact-point in the
road-bed. Another wireisled from the main
track orrail to the switch-electrode 20. The
other wire from magnet 9 is led to the switch-
electrode 22. Similarly a wire is led from the
magnet 8 to said contact-point, and from the
main track or rail another wire leads to the
switch-electrode 21.
of the switeh leads back to the magnet S.
When the car arrives in the vicinity of the
switech and it is desired to throw the switch
from full lines to the dotted position, the
contact-shoe of the car is lowered so as fo
make electrical connection. The switch elec-
trode or electrodes 20 and 22 are in electrical
contact and the current flows through the
switeh and energizes the magnet 9, to which

the switeh is connected. The armature-lever
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7 is thereby attracted to that magnet, moving

- thelever4 and the switch-point 1 through the

segment-gears. At the same time the lever

17 is vibrated and the runway 27 reversed in
The ball 28 thereon runs

its inclination:
down the incline to the opposite end of the

runway, when it strikes the electrode switch-

lever 23, forcing it into contact with the elec-
The passage of the ball from one
end of the runway to the other is performed
so slowly that the car passes by the contact-
point before there can be a reversal of the
switch. Moreover, as soon as the motorman
sees that the switch is thrown he raises the
contact-shoe on the car, thereby preventing
any reversal of the switch. The opposite

movement to throw the switch-point back
again 1s performed in the same manner, |

the current. passing through the electro-
magnet 8 for the reason that the switch 21
23 is connected and the switch 20 22 open.
For the-purpose of holding the switch-point
in either position I employ the holding or re-
tarding device shown more particularly in
Fig. 3. The arm 10 being rigid with the
swifch vibrates in unison therewith. In the
movement of this arm 10 the incline depres-
sions 11 force the roll 14 outwardly against
the pressure of the yielding spring 16. After
arm 10 has completed half its movement the
roll 14 commeneces to enter the other depres-
sion 11, when the spring 16 aids the magnets
in throwing the switeh. It will be clearly

One wire is led

The other electrode 23

vents any accidental reversal of the same.
The pressure of the spring 16 is comparatively
light and is easily overcome by the action of
the magnets upon the levers. |
While it is desirable that the current used
for operating the ears be employed to throw
the switch, yet an independent source of elec-
trical supply may be used, in which case the
railroad need not necessarily be an electric
road, but may be a steam or other power pro-
pelled road. ' ' |
Instead of the geared lever 4 other equiva-

lent lever motions may be employed to throw

the switch through the agency of the electro-
magnets.
justed to secure their proper relation to the
armature-lever. The contact - point in the
road-bed or third rail is insulated from the
track and arranged at any suitable distance
from the switch.
say, one or two feet in length and so located
that when the shoe on the car makes contact
therewith the car will be over the contact-
point to prevent accidents. My device per-
mits of the throwing of the switech by hand
without interfering with the electrical mech-
anism. Proper resistance may be placed in
the line to prevent short-circuiting. The

armature-lever 4 can be disposed at right

angles to the switeh-point, if desired, by mak-
ing suitable changes in the gear-segments.
The apparatus may also operate a double
switch-point and with proper connections be
made to operate safety and danger signals.

The course of the current is illustrated in
Fig.5. Thecurrentalways flows throughthe
switch that is closed and its connecting-mag-
net, the lever 17 operating to alternately open
and close each switch. -

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

1. Inarailroad,thecombinationof aswiteh,

lever mechanism for operating said switeh,

connected to the switch-shaft and disposed
in a horizontal plane, a free vibrating arma-
ture formed on said lever mechanism, electro-
magnets located upon opposite sides of the
armature, and electrical means for exeiting
either magnet to throw the switch, whereby
the armature is enfirely withdrawn from one

magnet to the other alternately.

- 2, Inarailroad,the combination of a switch,
arocking shaft therefor,a gear upon the shaft,
a pivoted lever having a gear meshing with
the switch-shaft gear, and an armature upon
the opposite end, electromagnets upon oppo-
site sides of the armature and electrical
means for exeiting either magnet to throw the
switch. |

3. Inarailroad,the combination of a switeh;
lever mechanism for operating said switch, a
vibrating armature formed on said lever
mechanism, electromagnets located upon op-
posite sides of. the armature, line-wires con-

seen that this retarder holds the switch-point i necting the magnets, a rolling weight-oper-

In practice it should be,
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ated time-switch for alternately connecting | tarding-block secured totheswitch-shaft, and 10
each magnet, and means for exciting the mag- | a yielding retarder for holding the switch in
nets to throw the switch. either position. . |
4. Inarailroad,the combination of aswitch, In testimony whereof I have affixed my
5 lever mechanism for operating said switeh, a ! signature in the presence of two witnesses.

vibrating  armature formed on said lever | CLIFTON B. RUSSELIL.
mechanism, electromagnets located upon op- Witnesses: °
posite sides of the armature, means for excit- EpitH H. HOLYOKE,

ing the magnets to throw the switch, a re- | HERBERT E. RYDER.
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