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To all whom it maly concer:

Be it known that I, Warrox D. WoOLLEY,
a citizen of the United States, residing at Nor-
mandy, in the county of St. Louis and State
of Missouri, have invented new and useful
Improvements in Automatic Klectric Rail-
way-Switches, of which the following Is a
specification.

My invention relates to railway-switches,
and particularly to such switches as are ce-
sioned to be operated electrically froma mov-
ing car. Its object is to provide an electric
railway-switch which will be simple 1n con-
struction and operation, automatic, practical,
and durable, and which will avoid any possi-
bility of permanently grounding the main
current from the trolley-wire.

The invention consists of the parts and the
construction and combination of parts as here-
inafter more fully described and claimed, hav-
ing reference to the accompanying drawings,
in which— *-

Fioure 1 is a diagrammatic view illustrat-
ing my invention. Fig. 2 is a side view of
a contact on the trolley-wire. Hig. 3 1s a sec-
tion on line @ z of Fig. 2. Fig. 41s a view
showing means for excluding moisture from
the solenoid-box. Fig. 5 is a plan view of
the boxes on the pole. Fig. 6 is a section on
line 7 v, Fig. 5. Fig. Tisaplan view, 1in par-
tial section. of solenoid and container with
cover removed. Fig. 8 is a section through
solenoid-box.

A represents the trolley-wire upon which
are secured the contacts 2 3 at points suitably
separated from each other and in advance of
the switch-point B. Kach of these contacts
consists of a piece of sheet-iron or steel bent
around the trolley-wire and insulated there-
from by suitable means, as a split fiber tube 4,
the meeting edges of the metal sheet being
bolted or otherwise suitably secured together
above the wire to form a radial guide-flange,
as 5. Any tendency of a contact to turn may
thus be corrected by the passing trolley-wheel
engaging the fiange. |

Suitably disposed on a pole or other sup-
port approximate to the switch are two elec-
tromagnets 6 7, properly housed from the ele-
ments. The coil of each magnet has one ter-

minal connected with the trolley-wire by con-
nections 88".  The other terminal of magnet 6
' connected with contact 2 by wire 9, and
similarly magnet 7 is connected with contact
3 by wire 10. Each coil is herein represented
as having a hollow reeciprocal core 11, pro-
vided with suitable means, as the binding-
post 12, for the attachment of a flexible con-
nection 13 with wire 8. To the inner end of
the core is secured a copper rod or contact
14. which is adapted to close the circuit be-
tween an opposed contact 15 on support 16
and the trolley-wire on the excitation of its
respective solenoid 6 or 7. Contact 15 1s con-
nected with a blow-out coil 17, from which
the current passes to the switch-operating
mechanism in the ground. It is understood
that each solenoid 6 7 has a core. an opposed
contact, as 15, and a blow-out coil. To avold

any danger arising from sparking at the points

14 15, they are inclosed in a chamber 18,
tormed in support 16, and the chamber 1s pro-
vided with the opposed plates 19 20, these
plates serving to nullify or destroy the spark
by reason of thesaid plates being magnetized

by the current in the coil 17.
The switch - operating mechanism in the

oround includes a triple solenoid 21, divided
into separately-wound parts @ 0 ¢. One ter-

‘minal of an end section, as «, is connected by

wire 22, through a coil 17, with the contact
15, associated with magnet 6, and one termi-
nal of the opposite end section ¢ is connected
by wire 23 with the contact 15, associated with
magnet 7. These two end sections have their
other terminals connected with a terminal of
the central station &, while the free terminal
of the latter is grounded, as shown at 24.
Thus is formed a three-part or triple solenoid,
wherein sections ¢ b are adapted to cooperate
as a double solenoid on the excitation of coil-
magnet 6 to throw the core 25, which con-
trols the switch, in one direction, and sections
¢ b are adapted to cooperate similarly on the
oxcitation of coil-magnet 7 to throw core 20
in the opposite direction. The solenoid 21
is incased in a box 26, adapted to be rendered
water-ticht. Box 26 in turn seats 1n an outer
protecting-box27. Box 261sopenat each end,
the opening at one end being right th readed t0
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recelve a perforated plug 28 and that at the
other end left threaded to receive a similar
plug 29. The perforationsin both plugs are
right threaded and each plug is adapted to
screw over an end of the brass tube 30, on
which the solenoid 21 is wound. In ptactlce

plug 29 is serewed onto the end of the tube 30

and then into itscorresponding end of box 26.
Head 28 is then screwed simultaneously onto
tube 30 and into the box26. Theseveral wires
from the solenoid having been passed through
an opening in the side of box 26, the lfl,tter 1S
illed with melted paraffin or other wax and
the opening then closed by a union 31 between
the box and pipe 32. The paraffin hardens
and serves to entirely exclude moisture from
the coil. The pipe 82, carrying the wires, ex-
tends through the outer box and its Kposed
end terminates in a half- turn 33,opening down-
ward to exclude the rain that mIOht otherwise
follow the wiresand penetrate to the interior
of box 26. The core 25, which reciprocates
in tube 30, has a non-magnetic extension 34.
connectmﬂ‘ by link 35 w1th a lever 36, Wthh
1S conneeted by a removable link 37, and a 10d
38 with the switch-point B, the boxes stand-
ing at right angles to the 8W1tch point. The
portion of box 27 unoccupied by the solenoid-
box 26 affords a housing for the operating-
lever 36 and its connectlons with the core and
rod 38. The box 27 is closed by two remov-
able cover-sections 39 40, supported on the
studs 41. Access is had to the solenoid-box
by removing cover 40. Access is had to the

lever 36 or its immediate connections by re-

moving cover 39.

The operation is as follows: As a car ap-
proaches the switch the motorman runs over
one or the other of the contacts only with his
power on, according as to whether he wishes
to continue on the main track or to switch off
onto a branch line.
on the main track, he throws off his controller
and coasts over contact 2, so that magnet 6

remains inert; but he tums on the current !

again before th trolley-wheel comes onto con-
tact 3, so that on the closing of the circuit

through magnet 7 the sections & ¢ are excited

to reciprocate the core 25 and draw the switch
over into positiou (Indicated in full lines,
Fig.1.) Thusitis noted thatthere are two cir-
cuits: first, acontrolling- (31]1'01.1113—'——130 wit, from
the trollev-wwe t]llOLl”’h wire 8, a, connectmn

8, magnet7, wire 10, contact 3. thtouo"h the car |

to_wround second]y, the controlled circuit—
to wit, fl'om the trolley-wire through wire 8,
a connection 13, core 11 of magnet 7, its con-
tact 15 and blow-out coil 17, wire 23 to sec-
tions ¢ b to ground at 24. If it is desired to
switch the car off from the main line, the mo-
tor-current is kept on while the car-trolley
1S passing over contact 2, which thus completes
the controlling-circuit tnoucrh magnet 6 and
cuts in the controlled circuit to sections @ 0,

causing a reciprocation of core 25 and a move- -

If he wishes to continue

794,269

ment of the switch-point in an opposite direc-
tion to that just described. It will be ob-
served that the switeh is thrown in either di-
rection by going over one or the other of the
contacts 2 3 with the power on, and it is not
necessary that the operator should see the
switch-point.

The advantages of the foregoing construc-
tion are that the contacts 2 8 are very light,
inexpensive, and self-adjusting. The trolley-
wire does not have to be cut to put them on.

They can be placed on a tightly-drawn or per- |

fectly straight rigid wire, because no kink in
the wire is necessary, no danger of ground-
ing the main current, and no live wire enters
the ground. The switch will not burn out, for
the current never remains on more than an
instant on any part of the device, as under

ordinary conditions the car passes immedi-
It

ately over the contacts without stopping.
the car does stop, everything of course is
dead. The construction of the inner box, the
method of packing with paraffin, and the use
of the return-bend 33 absolutely inhibits the
access of moisture to the switch-solenoid.

The use of a three-part solenoid is advan-
tageous over the ordinary double solenoid in
the matter of economized space and wire-
wrapping. While either end section and the
central section cooperate as a double solenoid,
the combined length of my solenoid need not
exceed one and a half times the length of one
part of an ordinary two-part solenoid.

Having thus described my invention, what
1 claim, and desire to secure by Letters Pat-
ent, 15—

1. In electric railway - SWltch mechamsm
the combination with a trolley-wire and a
switch, of two contact members upon the trol-
ley-wire at separated points, an electromagnet
assoclated with the switch, means operated by
the magnet for throwing the switch in one di-
rection or the other, electrlca,l connections be-
tween the solenoid and trolley-wire and means
including two solenoids each in series with the

trolley-wire and a respective contact member,

ooverning the flow of current between the
tro]lev wire and solenoid whereby the switch
1s thrown 1n one direction by the passage of
the car-trolley over one of said contacts with
the power on, and in the opposite direction by
a similar passage of the car- trolley over the
other of said contacts.

2. Inan electric railway-switch, the combi-
nation with the trolley- wire and a switch, of a
solenoid-magnet comprising three sepa.ratelv-
wound sections, electrical connections between
the several sections and with the trolley-wire,
two separated insulated contacts on the trol-
ley-wire and means including constantly-
maintained electrical connections between the
contacts and trolley-wire whereby on the pas-
sage of the car-trolley with the power on over
one of said contacts an end section and the cen-
tral section of said solenoid are excited, and

70

80

QO

95

I100O

105

IIO

115

120

125

130




10

20

30.

35

40

5C

55

60

794,269

on the similar passage of the car-trolley over

the other contact the other end section and the

central section of the solenoid are excited.

3. In an electric railway-switch, the combi-
nation with the trolley-wire and a switch, of a
solenoid-magnet comprising three separately-
wound sections, electrical connections between
the several sections and with the trolley-wire,
two separated insulated contacts on the trol-
ley-wire and means whereby on the passage of
the car-trolley with the power on over one of
said contacts an end section and the central
section of said solenoid are excited, and on the
similar passage of the car-trolley over theother
contact the other end section and the central
section of the solenoid are excited, sald means
including a controlling-circuit between each
contact and the trolley-wire, and an electro-
magnetic switch in each of said circuits, said
electromagnetic switches having one terminal
of their coils and their cores connected di-
rectly with the trolley-wire.

4. In electric railway-switch mechanism,
the combination with the trolley-wire and
switch, of two separated insulated contacts on
the trolley-wire, a solenoid associated with the
switch, a core reciprocal in the solenoid and
connections between said core and switch, elec-
trically - controlled connections between the
solenoid and trolley-wire, and electrical con-
nections between the trolley-wire and each of
said contacts whereby the switch 1s operated
in one direction or the other according to the
passage of the car-trolley over oneor the other
of said contacts with the power on.

5. In an electric railway-switch, the combi-
nation with a trolley-wire and a switch-point
of a plurality of contact members on said wire
at separated points in advance of the switch,
said contacts comprising each a plate bent
around. said wire and insulated thereirom,
each of said plates having their meeting edges
holted together to form a radial flange extend-
ing lengthwise of the wire and adapted by en-

gagement with the passing trolley to limit the

turning of the contact on the wire, an electro-
magnet in relation to the switch-point having
means for operating the switch-point and elec-
trical connections between the contacts, trol-
ley-wire and magnet for exciting the latter.

6. In an electric railway-switch, the combi-
nation with a trolley-wire and a switch; of an
electromagnet associated with the switch,

‘means connected with the switch operable by

the electromagnet for throwing the switeh,
clectrically - controlled connections between
the magnetand trolley-wire, means for effect-
ing said control, a conduit for the magnet con-
nections, said condult having a vertical por-
tion terminating in a curved portion opening
downward by which ingress of moisture along
the wires to the magnet is prevented.

7. The combination with an electromagnet,

of a containing-receptacle therefor, and a con- .

—

duit for the coil-wires leading from the recep-
tacle, said conduit having a vertical section
terminating in a curved portion opening
downward whereby ingress of moisture to the
receptacle along the wires is prevented.

8. Inanelectric railway-switch mechanism,
the combination with the trolley -wire and
switch-point of two separated and insulated
contacts thereon, electromagnetic switches,
each having its coil directly connected with
the trolley-wire and one of said contacts, &
three-part solenoid associated with the switch-
point, a core for said solenoid, connections
between the core and switch-point, and elec-
trical connection between the solenoid and
trolley-wire through the medium of said elec-
tromagnets whereby the switch-point 1s op-
erated in one direction in the passage of the
car-trolley with the power on over one of sald
contacts and in the opposite direction on the
similar passage of the car -trolley over the
other contact. .

9. Inanelectricrailway-switch mechanism,
the combination with the trolley- wire and
switch, of contacts on the trolley-wire at sepa-
rated points in advance of the switch, a solen-
oid in series with each of said contacts and
the trolley-wire, each of said solenoids having
a core electrically connected with the trolley-
wire, a three-part solenoid having a core con-
nected with the switch, connections between
the section of said three - part solenoid and
connections between said sections and contacts
in the path of the cores of the first-named so-
lenoids whereby on the excitation of one of
the latter one end section and the central sec-
tion of the three-part solenoid are energized,
and on the excitation of the other of said first-
named solenoids the other end section and cen-
tral section of the three-part solenoid are en-
ergized.

10. In an electric railway-switch mechan-
ism, the combination with a trolley-wire anad
a switch-point, of a solenoid-magnet, connec-
tions between the core thereof and the switch-
point, connections between the magnet and
trolley-wire, a water - tight closure for said
magnet consisting of a box closed except at
the ends, and oppositely-threaded plugs upon
the ends of the magnet fitting said openings
said plugs having perforations, a tube fitting
said perforations, and a core for the magnet
reciprocal in said tube.

11. In an electric railway-switch mechan-
ism, the combination with a trolley-wire and
a switch-point, of a solenoid-magnet, connec-
tions between the magnet and trolley-wire, a
water-tight closure for the magnet, consisting
of an open-ended box, oppositely - threaded
plugs on the magnet fitting the end openings
of the box, & filling of insulating matter 1n-
closing the magnet and occupylng the space
between the latter and the sides of the box,
said plugs having threaded perforations, a
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tube fitting said perforations, a core recipro-
cal in said tube and connections between said
core and the switch-point.

12. In an electric rallway-switch mechan-
ism, the combination with a trolley-wire and

switch-point of a controlled eircuit governing
the movements of the switch-point and a con-

trolling-circuit including a contact member on

thetrolley-wire and an electromagnetic switch

having one terminal of its coil connected di-
rectly with the trolley-wire and the other con-
nected directly with said contact member, and
a core reciprocal in said cotl and having direct
connections also with the trolley-wire.

13.. In an electric railway-switch mechan-
ism, the combination with a trolley-wire and
switch-point, of acontrolled circuit, a solenoid
1n sald controlled circuit governing the move-
ments of the switch-point, a controlling-cir-
cult comprising an insulated block on the
trolley - wire, an electromagnet having one
terminal connected directly with the trolley-
wire and the other with said contact member,

- a core reclprocal by said electromagnet, said

core connected with the trolley-wire and op-
erating as a circuit-closer, a contact in the
path of saild circuit-closer, connections be-
tween sald contact and the switech-point-actu-
ating solenoid, a blow-out coil in said con-
nections and spaced metallic plates connected
with saild blow-out coil between which said
circult-closer operates in opening and closing
the circuit. |

14. In an electric railway-switch mechan-

794,269

1sm, the combination with a trolley-wire and
switch-point of a controlled circuit, a solenoid
in said controlled circuit governing the move-
ments of the switch-point, a controlling-cir-
cult comprising a contact memberon thetrol-

ley-wire and insulated therefrom, an electro-
magnet having one terminal connected with

sald contact member and the other directly
with the trolley-wire, a core disposed in the
controlled circuit and reciprocal by said elec-
tromagnet, a contact in the path of said core,
and meansto prevent arcing between said con-
tact and core on the breaking of the circuit.
15.- The combination with a trolley-wire or
like conductor, of a contact thereon and com-
prising a member embracing the wire and in-
sulated therefrom said member having a part
which forms a radial guide adapted to be en-
cgaged by the passing trolley, to limit the
movement of the contact.
16. The combination with a trolley-wire, of
a contact thereon and comprising a plate em-
bracing the wire and having its ends brought
together to form a radial guide said guide
adapted by engagement with the trolley to
limit the angular movement of the contact.
" In testimony whereot I have hereunto set

my hand in presence of two subsecribing wit-

NESSEs.

WALTON D. WOOLLEY.

Witnesses:
~J. Y. JOHNSON,
FreD F. ESPENSCHEID.
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