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(No Iﬂﬂdel.) |

To all whom it MYy CONCerw:

Be it known that we, Craupe W. BreED-
LovE and Ruporra R. GRANT citizens of the

United States, residing at Berkley, in the

county of Nortolk and State of Virginia, have

invented new and useful Improvements in.

Electrically - Operated Railway - Switches, of
which the following is a specification.

Our invention relates to new and useful im-
provements in electrically-operated railway-

switches; and its object is to provide means

whereby aswitch-tongue may be readily shift-
ed in a desired direction by the proper ma-
nipulation of the lever of an ordinary elec-
trical controller employed upon cars propelled
by electricity.

‘Theinvention consists in the novel construc-
tlon and combination of parts hereinafter
more fully described and claimed, and illus-
trated in the accompanying drawings, show-

ing the preferred form of our mventlon and
n Whlch—-— |

Figure 1 is a' diagrammatical view Of a trol-
ley and its teed-wue and showing the elec-

trical connections between said trolley and the

tongue-operating magnets of the apparatus.
Fig. 2 1san elevation of the switch-tongue and
the casing thereof, within which is arranged
the operating-magnets. Fig. 3 is an end ele-
vation of one of the magnets used for operat-
ing the switch-tongue. Fig. 4 1s a diagram-

- matical view of a modified form of apparatus
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which 1s adapted to be employed where con-
ditions co not permit the placing of the trolley
under ground. Fig. 5 is an elevation of a so-
lenoid adapted to be arranged upon a span-pole
and which operates a series of rods and levers,
whereby the switch-tougue may be shifted in
one direction. Fig. 61sa diagrammatical view
of the trolley and feed wire and showing the

manner 1n which the wires of the solenoid are

connected thereto. Kig. 7 is a side elevation
of a switch-tongue adapted to be used in con-
nection with this form of apparatus. Fig. 8

18 a diagrammatical view of another modified |

form of switch-shifting apparatus in which a
rotary armature 1s emploved and adapted to
be operated when its magnets are energized
so as to shift the SW1tch-tongue.

KFig. 9is a.

longitudinal Seotlon through the armature,
showmﬂ' the eccentric, commutators and
brushes Fig. 10 1s a dl&ﬁ’r&mm&tl(}&l view of
said -modiﬁed form of apparatus, showing the
electrical connections between the circuit-clos-
ing magnets and the feed and trolley wires

“and also showing diagrammatically the con-

nections between said wires and the sw1tch-
operating armature. . Figo. 11 is a detall view
of one of the brushes of the commutator con-
nected to the rotary armature. Fig.12isade-
tail view of one of the contacts of the electric
switch used in this modified form of appara-
tus. Fig. 13 i1s a side elevation of the switch-
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tongue and showing the arm thereof which is

adapted to be connected to the eccentric of the
armature. = Fig. 14 is a diagrammatical view
of a further modif cation in. which by the
proper ma,mpula,tlon of the controller of an
electric car the switch-tongue may be shifted

‘in either direction desired. Fig. 15 is a side

elevation of the commutator-operating mag-
nets used in connection with this modification

-and showing the pawl and ratchet operated by
salid magnets.

Fi10..16 1s an end elevation of
the commutator used in connection with this
modification with its end plate removed. Fig.
17 is an end elevation of the magnets and
switch-operating armature used in connection
with this modified form, the eccentric upon
the arm of the shaft of the armature being re-

moved; and Fig. 18 is a diagrammatical view
- showmtr the course of a current of electricity

throuo'h the switch - operating armature, 1ts

magnets, commutators, and brushes.
Reterrmo’ to the figures by numerals of ref-

erence, 1 is atrolley -wire having, preferably,

three circuit-breakers 2 arranged thereon.

Connecting-wires 3 serve to conductelectricity
trom the feed-wire 3" to those portions of the
trolley which are not insulated by the circuit-

breakers 2. The switch-tongue 4 is provided

with a depending lug 5, which extends into a
sultable casing 6, w1th1n which are arranged
0pp051tely-chsposed magnets 7, having an ar-
mature 8 arranged therebetween Whl_ch 1S con-
nected to the l_ug 5.
from the insulated portions of the trolley-wire
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Wires 9 and 10 extend =

to the two sets of magnets, respectively, and
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another wire 11 extends from a point adja-
cent to one of the connecting-wires 3 down to
each set of magnets 7. With this arrange-
ment of magnets and wires 1t 1s obvious that
when a trolley-car is to go, for example, to
the right the trolley, as soon as it reaches the
insulated portion 2* of the trolley-wire will
draw the electric current through the wire 11
and wire 9 and energize the magnet included
1n said circuit, thereby shifting the switch in
the desired direction. Before the trolley
reaches the insulated portion 2° of the trol-
ley-wire the current is shut off from the mo-
tor of the car and said car permitted to coast
until the insulated portion 2" is passed. It
will be understood that this operation can be
reversed when i1t is desired to shift the switch-

tongue in the opposite direction, it being

merely necessary to coast over the insulated
portion 2* and turn on the current to the mo-

tor when the trolley reaches the insulated por-

tion 2". |

When for any reason it is impossible to
place wires 9, 10, and 11 under ground, there-
by endangering the perfect insulation of the
system, a small magnet 12, having a few coils
of wire thereon, can be placed within a suit-
able casing upon a span-pole and said magnet
connected to one of the insulated portions of
the trolley-wire by means of a wire 18 and to
sald wire at a point adjacent to a connecting-
wire 3 by means of a wire 14. A branch wire
15 extends from wire 14 to a contact 16, and
an armature 17 is electrically connected, by
means of a wire 18, to a magnet 19, heavily
wound with small wire and arranged adjacent
to the switch-tongue and adapted to operate
the same. A wire 20 serves to conduct the
current from this magnet 19 to the ground.

By employing an apparatus of this character:

1t 1s only necessary to use one insulated por-
tion 2°upon the trolley-wire, and the car upon
reaching the same will draw the current
through wires 14 and 13 and magnet 12 and
cause armature 17 to close the circuit between
wires 15 and 18. The magnet 19 will thus

be energized and attract the switch-tongue to |
1t, and as said tongue when used with an ap-

paratus of this character has a coiled spring
21 connected thereto 1t 1s obvious that this
spring will return the same to normal position
after the car has passed off of the insulated
portion 2° | | | -

In Fig. 5 we have shown a solenoid 22,

which may be connected to a span-pole, the

armature 23 of which is fastened by means of
a link 24 to a lever 25. The opposite end of
this lever 1s connected by means of a rod 26

to a bell-crank lever 27, which may be ar-

ranged under ground and connected by a rod
28 to a lug 29, depending from the switch-
tongue 30. The spring 21 serves to hold this

tongue normally in one position, and when it
1s desired to shift the tongue to its other po-
sition 1t 1s merely necessary to direct the cur-
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rent to the motor of the car when the trolley
of said car reaches the insulated portion 2¢ of
the trolley - wire. The current will then
promptly pass through wires 31 and 32 to the
magnets and cause the operation of the levers
25 and 27. 'When the normal position of the
switch 1s such as not to require changing, it
1s merely necessary to coast over the insulated
portion 2°.

In lieu of the series of levers and rods em-
ployed in the mechanism illustrated in Fig.
5 a current of electricity can be directed to a
rotary armature which is adapted to shift the
switch - tongue in one direction. We have
1llustrated this form of device in Figs. 8 to
12, 1n which 33 is a span-pole, to which a cas-
ing 34 1s connected. Arranged within this
casing 1s a solenoid 35, which is electrically
connected, by means of a wire 36, to the feed-
wire 3" and to the insulated portion 2° of the
trolley by means of a wire 37. The armature
38 of this magnet is connected to a lever 39,
having electrically-connected pins 40 at one
end thereof, which are adapted when the
magnet 1s energized to be drawn upward
between spring-arms 41, which project from
plugs 42.  One of these plugs is connected to
the feed-wire 3" by means of a wire 43, while
the other is connected by a wire 44 to a mag-
net 45, having a rotary armature 46. A brush

47, preferably formed of carbon and slidably
mounted 1n an arm 48, is electricall y connected

to the magnet 45 and is held in contact with
a commutator 49 by means of a spring 50.
This commutator is mounted upon the shaft
51 of the armature 46, and a second commu-
tator 52 1s arranged on said shaft and has a
brush similar to the brush 47, which is elec-
trically connected to a magnet 53, arranged
at the other side of the armature 46 and hav-
1ng a wire 54 for conducting the current to
the ground. A wire coil 55 extends across
the armature. The shaft 51 is shown dia-
grammatically in Fig, 10; but in Fig. 9 we
show the proper position of the same in rela-
tion to the armature. By referring to said
1gure and Fig. 8 it will be seen that an eccen-
tric 56 is secured to the shaft and has a pit-
man 57 mounted thereon. This pitman is con-
nected in any suitable manner to an arm 58,
extending laterally from a stem 59, formed
upon the lower surface of one end of a switch-
tongue 60, as shown in Fig. 13. When a car
reaches the insulated portion 2° and draws a
current thereto, 1t 1s obvious that solenoid 35
will be energized and draw the pins 40 up-
ward. This will close the circuit through
wires 43 and 44, and the current will cause the
armature 46 to rotate a one-half revolution,
and thereby shift the switch in the desired
direction. As soon as the insulated portion
2° 1s passed the coiled spring 61 upon stem 59
will turn the switch-tongue 60 to normal po-
sition. |

It will of course be understood that with
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- the constructions herein described in which

a spring 1s utilized for throwing the switch-
tongue in one direction it is necessary for
the car to coast for a  certain distance if it is
not desired to shift the switch electrically.
This feature will be found objectionable where

~ the switch is approached upon-an upgrade,

10

20

and it is therefore necessary in such cases

to provide mechanism such as illustrated in
Kigs. 14 to 18. By referring to said figures
1t Wlll be seen that we promde a casing 62,
having solenoids 63 therein, connected to the

.1nsnlated portion 2° of the trolley - wire by

means ot a wire 64 and to the feed-wire 3* by
means of a wire 65. The armatures 66 of the

solenoids are pivoted to a strip 67, slidably

mounted within the casing and hevmﬁ' a pawl
68 pivoted thereto. An extension 69 is ar-

ranged at one. end of the strip 67 and has a

plug 70 extending upward therefrom. This

plug i1s adapted to be brought in position be-
a contact constructed

tween the arms 41 of

~ substantially stmilar to the one illustrated in

Fig. 12, and this contact 1S ccnnected to the
feed -wire 3* bv a wire 71. |

A shaft 72 is journaled within the casing at
a point below strip 67 and has a ratchet-

“wheel 73 secured thereto and adapted to be

30

35

engaged by pawl 68. A commutator 74 is
rLlec secured to this shaft and is formed of in-

sulating material and provided in its periphery

with a series of oppositely-extending alter-
nately-arranged contact-plates 75, which are
insulated from each other. The inner ends of
these plates overlap and are all adapted to
contact successively with a brush 76 con-

nected to the plug 70 by means of a- wire 77.

-~ Brushes 78 and 79 are arr anged at opposite

40

‘with alternate plates 7T5.

sides of brush 76 and are ede ted to contact
One of these

“brushes, 78, iselectrically connected, by means
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of a wire 80 to a brush 81, which beers upon
a ccnnmutatcl 82, euencred on the shaft 83 of
a rotary armature 84. (Jclls 85 and 86 are
arranged on this armature at right angles to
each othe1 and one of these cclls, 85, 1s elec-

trically connected to the commutetcl 82,

The opposite end of this coil is connected to
a wire 87, which serves to conduct a current
of electr1c1t3 to a brush 88, mounted on shaft
83 and bearing upon a commutator 89, which

is electrically connected to a brush 89*",, which

15 connected to a magnet 90 by a wire 91.
The brush 88 is also electrically connected to

one end of coll 86 by a wire 92, and the other
end of said coil is electrically connected by a

wire 93 to a commutator 94, arranged on
shatt 83. This commutator hes a - br ush 95,
which 1s connected to brush 79 by a wire 96.
A magnet 97 is arranged at .the side of the
armature 84 removed from magnet 90 and is
connected to the ground by means of a wire 98.

‘With this apparatus when it is desired to shift

the switch the current is directed to the mo-
tor of the car as soon as said car reaches the

sulated portion and
“connected to the tro.

3

insulated portion 2° of the 1 olley. KElectr 1city
1s thus drawn from feed- -wire 3* through wires
65 and 64, thereby energizing the solenclds
63 and causing them to retract theéir arma-
tures. Strip 67 will be drawn upward and
plug 70 bron ght into contact with the arms 41,

and.77. Asthe brush 761s at all times in con-

tact with one of the plates 75, it is obvious that

sald plate will also be electrlcally connected
with the feed-wire 3. When the strip 67
moves upward, it will draw pawl 68 therewith
and cause the ratchet- wheel 7 6 to rotate, there-

by bringing a plate 75 into contact with one-
of the brushes 78 and 79. If brush 79 is con-

tacted by said plate, a clrcult will be promptly
~established between wires 77 and 96 to brush
95 through the commutator 94, wire 93, coil 86,

wire 92, commutator 89, wire 91 the mafrnets
anc the fleld 99 therebetween to the o*ronnd—
wire 98. Thiswill cause a one-halfr evclutlon
of the armature 84 in one dir ectlon and the
pitman 57, mounted upon the eccentric 56 upon
the shaft 01: said-armature, will be drawn SO
as to operate the SWltch—tono'ne The plue

70

‘and thereby electr ically connect the wires 71

75
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70 and the pawl 68 will be held in raised po-

sition as long as the current continues unin-
terrupted throno’h the motor of the car. If
the sw1tch-tcno*ue when first moved, as above

described, is not brought to the proper posi-

tion, the cnrrent Wlthln the car can be broken
mcmentarlly to permit strip 67 to fall into its
normal position, -and when said current is
agaln established through the car the commu-
tator 74 will be partially rotated for a second

“time and bring a contact-plate 75 into electrical
| connection with the brush 78. This will €S-

tablish a circuit from the wire 77 through wire
80, brush 81, commutator 82, coil 85, wire 87,
commutator 89 wire 91, mao*nets 90 and 97
through the ﬁeld 99 end wire 98. A half-
revolution of the armature in the opposite di-
rection is thus pr oduced,and the switch-tongue
is caused to move back to its initial p031t10n

In the foregoing description we have shown
the preferred form of our invention; but we
do not limit ourselves thereto, as we are aware
that modifications may be made ther ein with-
out departing from the spirit or sacrificing the
advantages ther eot, and we therefore reserve
the rlo'ht to malke snch changes as fair ly fall
within the scope of our invention.

Having thus described the 1nvent10n what

is claimed as new is—

1. In-an electrically-operated switch, the
combination with a trolley-wire having an in-
a feed-wire electrlcally
ley-wme at opposite sides

of the insulated portion; of a magnet elec-
trically connected to the feed wire and the 1n-
sulated portion of the trolley-wire, a contact
electrically connected with the teed—wne an
armature to the magnet adapted to bear upon
said contact when the magnet is energized, a
rotary armature, magnets therefor, a switch-
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tongue, and means connecting said tongue and
the rotary armature for transmitting motion
to the tongue.

2. In an electrically-operated switch, the
combination with a trolley-wire having an in-
sulated portion and a feed-wire connected to
the trolley-wire at opposite sides of the insu-
lated portion; of a rotary armature, magnets
therefor electrically connected with the feed-
wire, a circuit-closer within said connection
and connected with the feed-wire and the in-
sulated portion of the trolley-wire, an eccen-
tric connected to and revoluble with the ar-
mature, a pitman upon the eccentric, a switch-
tongue, and means connecting the tongue and
pitman whereby a reciprocating motion may
be imparted to the tongue by the armature.

3. In an electrically-operated switch, the
combination with a trolley-wire having an in-
sulated portion; of a feed-wire connected to
sald trolley-wire at opposite sides of said por-

tion, an armature, magnets at opposite sides

thereof, electrical connections between the

magnets and the ground and feed wire, re-

spectively, said armature being adapted to

make a one-half revolution when the magnets
are energized, an electrically-operated circuit-
closel intermediate the feed-wire and magnets

and electrically connected to said feed- -wire

and the msulated portion of the trolley-wire,
an eccentric connected to and revoluble with
the armature, a pitman mounted thereon, and

a switeh—tongue connected to and a,dapted to

be operated by the pitman.

4. In an electrically-operated switch, the
combination with a trolley-wire having an in-
sulated portion and a feed-wire connected to
the trolley-wire at opposite sides of said insu-
lated portion; of a circuit-closer connected to
the feed-wire ‘and the insulated portion, a com-
mutator, means for simultaneously 1otat1n0'

sald commutatm and closing the circuit, al-—
ternately-arranged over Iappmﬂ‘ conductmcr-

plates upon the commutator, a brush for all
of said plates adapted to be electr ically con-
nected to the feed-wire by the circuit-closer,
a rotary armature adapted to be partially ro-
tated in either direction, a switch-tongue con-

- nected to and operated thereby, and means

50
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for conducting a current through the commu-
tator to either side of the armature.

5. In an electrically-operated switch, the
combination with a switch-tongue; of a rotary
armature having coils at right angles to each
other and adapted to partially rotate, means

connecting the armature and tongue whereby

749,160

the tongue may be shifted by said armature,
magnets to the armature, a commutator, a
trolley-wire having an insulated portion, a
feed-wire connected to the trolley-wire at op-

posite sides of the insulated portion, an elec-.

trical connection between the feed-wire and
commutator, a circuit-closer within said con-

‘nection connected with the feed-wire and the

imsulated portion, and means operated by the
circuit-closer for rotating the commutator
whereby a current may be directed into either
coll of the armature.

6. In an electrically-operated switch, the
combination with a trolley-wire having an in-

60
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sulated portion and a feed-wire connected to

the trolley-wire at opposite sides of said por-
tion; of a magnet electrically connected with
the feed-wire and the insulated portion, an
armature to the magnet, a contact electrically
connected to the feed-wire, a plug connected
to the armature adapted to bear upon the con-
tact, a rotary shaft, a commutator thereon, a
r a,tchet—wheel revoluble with the commutatm
and a pawl connected to the armature and en-
oagoing the ratchet-wheel.

7. In an electrically-operated switch, the
combination with a trolley-wire having an in-
sulated portion and a feed-wire connected to
the trolley-wire at opposite sides of said insu-
lated portion; of a magnet electrically con-

nected to the feed-wire and the insulated por-
tion, an armature, a shaft, a commutator se-

cured to and revoluble with the shaft and hav-
ing oppositely-extending overlapping conduc-
tor-plates in the periphery thereof, a ratchet-
wheel revoluble with the commutator, and a
paw] connected to the armature and engaging
the ratchet-wheel.

8. In an electrically-operated switch, the

combination with magnets and a rotary arma-
ture therebetween having coils at right angles
to each other; of commutators revoluble with

said armature, electrical connections between

one of the commutators and both coils, elec-
trical connections between said coils and the
other commutator respectively, a feed-wire,
and electrically-operated means for directing
a current from the feed-wire to either coil of
the armature.

In testimony whereof we affix oursignatures
in presence of two witnesses.

CLAUDE W. BREEDLOVE.
RUDOLPH R. GRANT.
Witnesses:
A. E. SIerERT,
S. W. CHILDRESS.
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