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To all whom it may concern:
Be it known that I PHILIP B. WILLIMIS a

 ¢itizen of the Umted States of America, and

IO
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~ electrical switch-oper a,tlnﬂ' mechamsm which

25

- ticularly and d1stmctly pointed out in the |

30

35

a resident of the city of Washington, in the

District of Columbia, have invented certain |

new and useful Improvements in Electrically-
Operated Railway-Switches, of which the fol-
lowing 1s a specification.

My 111vent10n has relation to improvem ents
in electrically-operated railway-switches of

that kind or style particularly adapted for

conduit . systems of street-railways, wherein
switch arms or rails are pivotally interposed

at curves or turns of the tracks to switeh or

direct a car to another section or line ot road;
and the objectsaretosimplify andimprove the

existing art by providing a more certainly

acting dewee or appliance which may be
opemted by circuits opened and closed from
a switch-arm on the car; also, to provide an

is simple in construction, arrangement, and
aggroupment and which is eerta,m and offi-
cient 1n operation.

With these purposes or obJeets in view
my invention consists in the novel construc-
tion of parts and their combination, as will
be hereinafter fully described and then par-

claims.

I have fully and clearly illusbr ated my in-
vention in the accompanying drawings, to
be taken as a part hereof, and Wherem-—— :

Figurelisa diagr emmatw view of the com-
plete apparatus ordevice as applied in actual
operation, showing a section of straight track

“and a section of intersecting track with curve

4.

o

at the junction, the smtch -points, and the
switch-point electric actuating means. IKig.

2 is a detail view of the common form of_

plow, showing the relation of my switch shoes
and rails and the insulated bed for contain-
ing a wire making ecircuit with the switch-
bomd on the car. Fig. 3 is a detall perspec-
tive showing the mranﬂement of the mag-
nets and the armatures between them and
connected to the switch-point of a rail. Fig.
4 is a detail view of the slot-switeh with 1ts
armature. Kig. 5 1s a detail view of the
switeh deswned for attachment on a car to
close the cirenit which operates the switches.

|

contact-plate 6 by wire 5.
the shoes 8 9 and supported by any suitable
means are oppositely-arranged extra circuit-
-rails 11 12, with which the shoes 8 9 contact.

T I‘w 6 is a detail vertical section through the
.plew cross-section through the circuit-rails

and extra rails, and dmﬂ'rammatw 1nd1ea1310n

of the elrcuits.

Referring to the drawings, A A’ designate
the rails of the straight piece or sectlon of
track, and B B’ the Slot rails thereof, having
a slot b between them. C desw'na,te the
track-rails of the intersecting curv ed track,
and D D' the slot-rails, having a slot d be-
tween them, which opens into and from the
straight slot b. I E' are the circuit-rails.
F ¥’ are the rail switch-points, and G is the
slot switeh-point. All these parts, elements,
and appliances are of the ordinary construc-

tion and arranged and dlsposed as usualand

in a well- known manner. - -
"H designates the plow, ef any approved. con-

| struetwn havingat a determined point there-

on, on eppOSIte sides thereof, the shoes /i 7/,
arr a,nned to contact with the circuit- mﬂsEE’
as usuaﬂ
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In the plow is formed a Vertlcal |

groove 1, in which is digposed. a suitable non-

conductmﬂ' substance 3, in which is embed-

ded a sulmble wire 9, connected to the con-
tact-plate 6, pr ovided with a switeh 7, from

which a wire 4 leads to a point of eonneetmn

in the main-circuit wire M, whereby the cir-

cuit may be completed by budn'mg the space

between the points of the wires in a well-
On opposite sides of the

known manner.
plow are eeeured shoes 8 9, which are insu-
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lated from the plow, the fOlIIlel of which 1s

in eircuit with the main shoe A by wire 10,

and the latter is in circuit connection w1th |

In alinement with,

These extra circuit-rails are placed at a de-
termined point or distance from the switches,
so that the switches will be thrown in the
right direction prior to the car entering the
curve.

‘Referring to Fig. 3 of the drawings, K K’
designate euna,ble casings or boxings ar-

mnﬂ*ed under the tracks and within whmh
| are operatlvely disposed oppositely-arranged
‘electromagnets 13 14 and 13* 14%, having a
space between them sufficient to permlt The
| movement of the arm&tule 15 requisite to

Q0
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move the switch- pomt& to direct the cars in | moachmn‘ from the direction of Lhe ATTOW (1

the desired direction. The armatures 15 con-
sist of a soft-iron stem 16 and a similar metal
bar 17, arranged between the poles of the
magnets, as best shown in Figs. 3 :z.md G of

-the drawings.

Intermedldte of the rail switch-points and
their magnets are disposed electromagnets 18

18X, between which is arranged a dependmﬂ'

1O

armatme 19, which has the requisite recipro-

cative movement to throw the slot switch-
tongue G in the desired direction to open and

| close the slot.

20

Referringto Figs. 1and 6, it will beseen that
the extrarail 11 is connected by wire 1w to the
magnet 13, and the magnet 13 is connected
by wire ' to the magnet 18%, which in turn

1sconnected by wire fzo?to the magnet 14%, and

that the magnet 14*is connected to the extra
rail 12 by wire w® to complete the circuit be-
tween the extra rails 1112, and thereby move
the respective switch- tonﬂ'ues in the direction
to close the slot in the str aln'ht track and di-
rect the car to turn into the curved track, the
complete operative circuit being completed
by extra rails 12 through the shoe D, wire b
toswiteh 7
4 and thence to main shoe /i'.

It will be seen from the foregoing deseup-
tion that if a car ELpplO&GhlI]“‘ from the di-

rection of the arrow ¢ enters with the power-

- shoe within the precinet of the extra rails 11
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12 the effect or result will be, when the

power-shoe is equipped with the extra shoes

8 9, that the eircuit is completed through the

-1espeetwe magnets and the switch- pomts are.

all moved to dneet the C:‘:Ll from the straight
track to the curved track. = It will also be per-
ceived that if the switeh 7 is not moved to
close the circuit the cirenit thr ough the mag-
netsis not ¢reated and the car will proceed on
the straight track.

Of course if the switch-points have been |
thrown or moved to direct the car onto the

curved track they would so remain unless
means were supplied or provided for revers-

ing the current and returning the switches

to their normal positions on the straight
track, and this Taccomplish by arranging ex-
tra rails 19’ 20 at the other side of the curve,
which have the same contact with the shoes
3 9 as in the first approaching instance. The
extra rail 19 has connection by wire w* with
magnet 14, thence by wire w® with magnet 18,
thence bv wire w® to magnet 13%, and thence
by wire 17 to extra rail 20 and through said
rail to shoe 9, and eompleted thmuﬂ*h wires
4 5 and switch 7 and shoe h'.

It is apparent that the extra rails must be
placed at such distances on opposite points

of the curve as to prevent the second opera-

tion of returning the switches to their normal

positions that all the cars of the train shall.

be past the switches before they are returned
to the position from which moved.

The operation is as follows: On a car ap- i wire-circuits f1 om these extm ralls to the lat-

......

i Y “" -dm
' «-.... “"‘Mﬂu mml.

, and thence thl ough SWlth to wire

L"_" J"‘—ﬂw—ﬁ -

the motmman at the proper time turns the

switch-arm 7 so as to connect the circuit be-
tween the wires 4 and 5. As the car moves
forward the shoes 8 and 9 contact with the
extra rails 11 12, theleby completing the cir-
cuit through the wires 4 5 and magnets,which
eventuate% in moving the smtches to direct
the car onto the curved track, in which po-
sition they remain until the e::s.,tla, rails 19’ 20
are engaged, when the current is reversed

and the 0pposite magnets excited and the

switches thus returned to normal position.
If it is not required to switeh the car, the
cireuit is left open by permitting the switch-

arm 7 to remain out of circuit.

Having thus described myinvention, what
I claim, and desire to secure by Letters Pat-
ent, IS—-—

1. The eombmamon with the- plvotally-t)p-
erating switch-points, the plow and the main-
cucmt ralls of a conduit-railway, of armatures
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secured to the switch-points, and extending -

down beneath the road-bed, electromagnets
arranged adjacent to the armatures to move
the switch-points to turn them to direct a car
from a straight line to the curve, extra rails
on opposite sides of the plow, wire-circuits
from the extra rails to the magnets, shoes on
the plow to contact the extra rails, an insu-
lated wire leading from one of the said shoes
to a point on the car, and a switch on the car
to open and close the circunit between the said
insulated wire and the return-w ire 4, subst‘mu

tially as described.
9. The combination w1th the pweta,lly op- -

erating switch-points, the plow and the main-
circuit rmls of a conduit-railway, of armatures
secured to the switch-points and extending

-down beneath the road-bed, electlomawnets

arranged adjacent to the armatm es to move
the smtcn -points to turn them to directa car
from a-straight line to the curve, extra rails
on opposite sides of the power-shoe, wire-cir-
cults from the extra rails to the magnets,
shoes on opposite sides of plow to contact
with the extra rails, an insulated substance
secured in the plow, wire embedded in the in-
sulated substance and connected to the shoe
9, and leading to a point on the car, and a
switch on the car to open-and close the cir-
cuit between said wires 5, 4 and M, sub-

i stantially as described.
3. The combination with the pwotally -0p-

erating switeh-points, the plow and the main-
cireuit ralls of conduit-railway, of armatures
secured to the switch-points and extending
down. beneath the road-bed, electlomafmets
arranged adjacent to the armatures to move
the switch- -points to turn them from their nor-

Sle

95

100

105

TIO

115

L20

125

mal position, extra rails on opposite sides of -

the plow, wire-circuits from the extra rails to

the electromagnets, electromagnets disposed
opposite to the ﬁlSt named nmwuets, extra

rails remote from the first-named extra rails

r— A —
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‘ter magnets, shoes on the plow to contact ! sition, and on leaving the field the switches
with the extra rails in succession a wire from | are returned to their normal position.

| one of said shoes to a point on the car, and a |
- switeh on the car to open and close the cir- | PHILIP B. WILLIAMS.
§ cuits through the magnets, whereby when the Witnesses:
car approaches the switches from either di- Wu. I. LEE,
rection they are moved from their normal po- H. J. WILLIAMS.
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