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10 all whom it mary CONCErTL: -
Beitknown that I, ED WILsSON FARNHAM, a
citizen of the United States, residing at Chi-

eago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Electrie Railways, of which

the following is a specification.

This invention relates to eleetric railways
of the class that have a third or contact rail
made up of insulated blocks or sections,with

means for placing each section in electric |

connection with the source of electric energy
when the car passes over said bloek or sec-

- tion.
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One of the objects of this invention is to
provide an improved system of this kind in
1ts entirety. -

A further object is the production of an im-

proved mec}l&ﬂi@&uj"—aetuated means for con- |
necting one of the blocks of the contact-rail

with the source of electric energy.

A farther object of the invention is thé pro-

duction of means for electrically disconnect-
Ing the last preceding block when the ear

enters successively upon each bloek orsection

of the system.

form and is suspended in a continuous box or
casingopen at its underside,elevated slightly
above the surface of the road-bed, and ex-
tending thronghout the length of the system.
This rail, it is obvious, may be placed within

an underground conduit and the contact-shoe

carried by the ecar arranged to bear upon it.

The contact-rail comprises several fixed sec-

tions of any suitable length having at each

end thereof a swinging or movable section

projecting slightly below the surfice of the
fixed section and adapted to be moved longi-
tudinally slightly when the contact-shoe ear-
ried by the car contacts one of said swinging
sections. The movement of this swinging
section is adapted to mechanically operate an
electrical device that energizes the block or
section of which the swinging section is a
part, at the same time deénergizing the sec-
tion from which the contact-shoe has passed.
~ In the accompanying drawings, Figures 1

and 1* are diagrammatic views illustrating

the general arrangement of parts in a rallway
system embodying my invention, Fig. 1 illus-

| out said switching device,
In the embodiment herein shown of thisin-
ventlon the contact-rail is in channel-iron .

| illustrates the means for making the

trating the setting-switches that place the

insulated blocks or sections of the econtact-
rail in eleetrical corinection with the feeder-
main. This figure also shows signals between
adjacent sections, not further described or
claimed in this application. Fig. 1* shows
the restoring devices for electrically cutting
out the section last passed by the car. Fig.
2 1s a plan view, and Fig. 3 a side elevation,
of a swinging rail-section and its mechaniecal
connection with the electrical switching de-
vice, by means of which switching device the
block or section of which the swinging rail-

sectlon is a part is placed in electrical con-.

nection with the source of electric energy.
Fig. 4 is a diagram representing several
blocks or sections of the contact-rail of this
system. Fig. 5 is a perspective view illus-
trating an electric switching device, the op-
eration of which cuts in
block or section of contact-rail that it con-
trols. - In practice one of these switching de-
vices is provided for each end of each block
or section of the contact-rail. Fig. 5 also
shows a plug cut-out for temporarily cutting
| also for connecting
two adjacent blocks or sections when either
of the switching devices in one is disabled.

Fig. 5* is a perspective view of the guide-

finger mounted on the restoring-disk and over-

lying one of the contact-plates thereon. Fig.
b 1s a side elevation of the switching device
and plug cut-out shown in the last preceding
ligure, and Fig. 6* is a view of the plug cnt-
outs, illustrating the connection for joining
two adjacent blocks or sections and causing
both to be electrically controlled by the switch
devices of one of said blocks or sections. Fig.
718 a plan view of the switching device and

the means for mechanically actnating the

same, the housing for said device being shown
In section. This view also illustrates one of
the plug cut-outs and the wiring therefor.
Fig. 8 is a transverse vertical coentral section
through the switching device, also showing
In section the rail and its casing. Fig.9isa
transverse vertical central section through
one of the brackets employed to support the
fixed rail-section, also showing the grooves

for carrying the feeder-wires and the signal
Fig. 10
electric

and other communicating wires.

and cuts out the .
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connection between the fixed contact-rail of |

a block and the switching device. Fig. 1118
a diagram illustrating that part of the switch-
ing device employed to deénergize the section

from which the car has moved. TFig. 121s a
transverse section through the switehing de-

vice on dotted line 12 12 of Fig. 6.

In the eonstruction of a railway embody-

ing this invention I provide the usual track,
the rails A of which are bonded to form a re-
turn connection between the motor in the ecar
and the source of electric energy. At the
side of the track I support by any suitable
means a continuous ecasing A', of wood or
other substance, open at its under side and
extending throughout the length of the sys-

" tem, and within this casing secure by brack-
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ots A? the fixed contact-rail A3, of channel
form in transverse section. The rail A°® is
supported within the brackets A® by means

of the bolts A% but is electrically insulated

from. said brackets by the insulators A°.
Within the casing, above the brackets A*and

resting upon the latter, are two insulating-

blocks A, grooved in their adjacent faces to
carry the feeder-wires in the upper part of
the casing, the upper one of said blocks be-
ing also grooved in 1ts upper face -to carry
signal-wires or other communicating wires.

At a little distance from each end of each

fixed rail-section A3, I provide an opening
A7, formed in the bottom of the fixed rail,
for receiving a swinging rail-section A°, sus-
pended from the brackets A? by means of
the links A and A, the latter one of which
links is provided with an upwardly-extend-

ing bell-crank arm A'?, having at its upper |

end a connecting-rod Al connecting it with

40
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“interior of said housing.

the bell-crank lever A, pivotally mounted
upon the standard-support A on the fixed
rail AS. The free arm Al of the bell-crank
lever is provided with a head A", adapted
to strike against.a sliding rod, to be herein-
after mentioned, which rod extends through
an opening in the side of sald casing and 18
connected with and operates the switch-ac-

tuating mechanism, to be described later

herein. The endwise movement of the swing-
ing rail-section is limited by the buffer A,
which alsc serves to take up the force of the
blow struck by said rail-section when carried
forward by the contact-shoe.

At each end of each block or section of the
fixed contact-rail and adjacent to the swing-

ing rail thereof I providea housing B forcon-

taining the electrical switching mechanism,
with a hinged door to provide access 10 the
| The housing B 18
fixed upon the side of and 18 supported by
the rail-casing A’ and is provided with anin-
sulating base-plate B’, of slate or other suit-
able material. Two brackets B*extend out-

wardly from this base-plate B’ and support
at their outer ends a vertical oscillatory shaft
B3, upon the lower end of which shaftis fixed
a switch-head B¢, of conducting material, into
whieh head are set at diametrically opposite |

716,995
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points two insulating - blocks B’ and the
switch-head Btis insulated from the shaft B°
by means of the insulating-bushing B%. A
number of flexible primary contact-fingers B7
are secured to the insulating base-plate B’
and extend outward therefrom,the outer ends
of said fingerslying in contact with the head
Bt A number of similar secondary fingers
B8 are secured to and extend outward from

70

75

the said base-plate B', their forward ends con-

tacting the head B*on the opposite side there-
The insulating-blocks B are placed in
said switch-head diametrically opposite, so
that the two series of contact-fingers B” and
B® both rest upon the insulating-blocks when

said switching device is in its normal position
of rest. - | | :
A restoring-disk C, of insulating material,

is fixed upon the vertical shaft B® above the

‘switch-head B%, and this disk carries upon its
periphery a contact-plate C' and at a point

diametrically opposite a contact - plate C-.
Over the contact-plate C?is a spring guide-
finger C3, offset from the periphery of said
disk at one point and curving toward sald
disk at its end. In the offset portion of this
spring-guide C? is provided a noteh or open-
ing C*
and C° are
gecured side by side to the insulating base-

for a purpose to be hereinafter men-
tioned.  Two contact-fingers C°

30

go.
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plate B’ and extend outward therefrom, their

ends lying in contact with the periphery of
said restoring-disk-C, onone side thereof, and
being adapted to contact the contact-plate C’
upon said disk. A single spring-finger C"is
secured to the insulating base-plate B’ at a
point opposite to the fingers C* and Cf and ex-
tends outward into a position to econtact with
its outer end, the restoring-disk C, and the
contact-plate C?. The spring-finger C* carries
a pin C8, adapted to pass through the notch Ct
in the offset portion of the spring-guide C°
when the disk is rotated in one direction and
to ride upon said guide when the disk 18 ro-
tated in the opposite direction. The effect ot
this is that the spring-finger C7 contacts the
contact-plate C? when the restoring-disk C 1s
rotated mechanically by the passing of the car

gnd is raised from contact with said contact-

plate when the disk C is electrically restored
to its normal position of rest.
~ connects the secondary fingers B® with the
contact-plate C?, and a wire «’ joins the fin-
ocer C7 with a binding-post C°. A similar
binding-post C¥ on the opposite side of the
base-plate B’ carries a wire ¥, that forms the
windings of the solenoid, to be later herein
described, and extends to and has electrical
connection with the base of the finger C-.
The finger C® has a wire ¢, which connects
it with a graphite resistance-rod, to be later
herein described. |

An arm D is fixed to the upper end of the
shaft B® and carries near its outer end a
pivotally-mounted sleeve D', within which the
rod D?lies and is secured. This rod D* is
the one hereinbefore alluded to as the switch-

A flexible wire
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actuating rod, and from its connections it

will be seen that a movement of the Swing-

Ing section A® of the contact-rail slides the

rod D*longitudinally and that by means of
the pivotal

rod and the shaft B® said shaft and the
switeching device are thereby rotated.

arm D also carries at its outer end a core D3,

carved in the arc of a circle econcentric with
This core

the pivotal center of the shaft BS.
18 adapted to be reciprocated within a solen-
oid DY, also formed concentric with the axial
center of said shaft BS,
stated, the windings of this solenoid are com-
posed of the wire v,
to the contact-finger C5. The arm D extends
rearwardly of its pivotal bearing, forming

Stop projections D% adapted to impinge upon
~ a portion of the upper one of

the supporting-
brackets B? for the _
movement of said arm and said shaftin either
direction. A handle D® connected with said
arm, provides a means for manually operat-
ing the switching device. S

Near the lower edge of the 1insulated base-
plate B', I secure in the clamping-brackets E
arod K', of resistance material. I have used
a graphite composition for thisrod. The wire
Yy’ connects the base of the finger CS with the
resistance-rod E', and the movable sleeve K7,

frictionally engaging said rod, has a wire 4*

running to a common return-wire Y% or to the
bonded rails A of the track,

T'he fingers B” are connected by means of
the wires F with one end of one of the plug
cut-outs F', the opposite end of which cut-ont
1S connected by means of the wires F2 with
the feeder-main F3, the connection ‘between
the wires F? and the feeder-main being made
by means of the sleeve I'*, whieh surrounds
and is clamped upon said feeder-main. The
other plug cut-out F’is connected at one end
with the wires ¥’ from the fingers B® and at
its opposite end with the wires B connected

with a section of the fixed contact-rail, this

connection being made by means of the con.
necting-block F7 secured within the channel
of said rail.
made 1n two parts clectrically connected by
means of the plug F$, lying within the socket.
formed between said barts.  Hach cut-out is
also provided with a socket F? for connect-
ing the two cut-outs together by a plug-line
I should it be desirable to cut out the
switching device of said section and place the
contact-rall of said section in direct electriea]
connection with the feeder-main. _

An automatic visual signal F'! may be used
In connection with my improved railway sys-
tem fo guard each end of each section; but
such signal system is not included in this ap-
plication.

G represents a car having the motors G’
thereon and the controller &, also the arms
&°, extending from the side of the car, for
supporting the contact-shoes G4, |

A car running upon the traction-rails A

sleeve connection between said

The

As hereinbefore -

which wire also passes

shaft B® to limit the

KEach of the plug cut-outs F is

| places its contact-shoes G*in contact with the

‘under side of the contact-rail, passing from
section to section of said contact-rail as the
CAT Progresses.
of the car strikes the swinging rail A8 at the
approached end of a section the shoe raises
and moves forward said swinging rail, mov-
ing the rail upon its pivotal links A and AlL
The connecting-rod (A®) connection between
the bell-crank arm A% of the link A and the
bell-crank lever A moves said bell-crank le-

| ver and causes the head A!7 thereof to thrust

the sliding rod D-? longitudinally and by

means of the connection between said rod and

the arm D oscillates the vertical shaft B3 of the
switching device and rotates the switch-head
B* and the restoring-disk C. In its normal
position the head B! lies with its insulating-

| bloeks B%in contact with the fingers B7and B§,
cutting off the electrical current in the feeder-

main (which current is also in the primary
fingers B) from the section of the contact-rail

with which said switching device is in cirenit,

The partial rotation just described of the
switech-head B* moved the insulating-blocks
B from under the ends of the contact-fingers
B and BS, causing said

electrical econnection between the fingers B?
and B#, thus placing a section of the contact-
rail in electrical com munication with the
feeder main. The restoring-disk C bein g fixed
upon the shaft B% was rotated with it, the con-
tact-plate C* being turned into contact with
the finger C”. The wire 2 connects the con-
tact-plate C* with the secondary fingers BS,
8o that when said secondary fingers are in cip-
cuit with the feeder-main and receive cur-
rent therefrom the contact-plate C? is also in
circuit withsaid feeder-main. Cuarrent passes

from the contact-plate C? through the finger

C’, the wire 2/, and the wire Y (these wires of
different switching devices being con nected)
1o the solenoid of the switching device at the
approached (farther) end of the section last
passed by the car. After traversing the wind-
ings of the solenoid of said switching device
the current passes to
throngh the contact-plate (' to the contact-
finger CS, through the wire Y’ to the resist-

ance-rod H', and through the wire y*to a com- -

mon return-wire or the traction-rails A This
establishes an electriec eurrent through the

S

As the forward contact-shoe

fingers to rest upon
the periphery of the switch-head, and, as said
head is of conducting material, establishing

/5

80

9o
a5
I¢O
105
(1o

115

the contact-finger C?,

I12CQ

coilsof the solenoid,attracting the core of said

solenoid, rotating the shaft B3 of said switch-

ing device, and restoring the head R of said
Switching device to a position of rest—that is
Lo say, to a position wherein the insulating-
blocks B® lie under the ends of the contact-

fingers B and B°—cutting out the last' pre-

ceding section of
car has just passed from electrical connection
with the feeder-main. | |

In the restoring oscillation of the restoring-

disk C the finger C7 is raised from contact

I25

120

L with the contact-plate C?, the pin C® of said
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finger riding upon the gﬁide C® and lifting
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into the position indicated in Fig. 1.

said finger over said contact-plate C?. The
object of this is to prevent making a contact
that would restore the switching devices in
the section upon which the car is running,
and thereby deénergizing said section.

The car passes from section to section, me-
chanically cutting in that section of contact-
rail upon which the forward contact-shoe en-

tors and electrically restoring the switching |

device at the approached end of the last pre-
ceding section. The wire «' extends to the
solenoids of both switeching deviees on the sec-
tion last passed by the car, so that in case the

‘movement of the car was reversed when either
of the contact-shoes was in contact with the.

swinging rail at the near end of the last pre-
ceding section and both switching devices
thereby were set both will be restored when
the car leaves.said section. The wire «' of
the switching device at the forward end of
each section runsinto and continues the wire
iy of both switching devices of ‘the next pre-
ceding section. -

For convenience and certainty of descrip-
tion I will refer to Figs. 1 and 1*, wherein I
have designated the sections shown 1In said
figures by the numerals 1, 2, 3,4, and 5, and

the switching devices of each of said sections

by the letters @ and 0. The car, we will sap-
pose, is passingin the direction indicated by
the arrows in said figures and is just entering
section 3. At this point its forward contact-

shoe has moved the movable section of con-

tact-rail at the approached end of section 3,

and the movemen?t of this rail mechanically
oscillates the switch-head b of said section
This
movementof the switch-head places section 5
of the contact-rail in electrical comIinunica-

tion with the feeder-main, the current pass- |

ing through the wires F* to the plug-block
F’. through the wires F' to the primary con-
tact-fingers B7, across the switch-head B?,
through thesecondary fingers B®, through the
wires F9, through the plug cut-out F', through
the wires F¢, connecting with the contact-rail
by means of the connecting-block F7, secured
within the channel of said rail. The car com-
letes the circuit with the dynamo at the
power-station through its contact-shoes G4
“ta controller G2, its motors G, its wheels, and
the traction-rails A. The oscillation of the

switeh-head B?also rotated the restoring-disk |

C, which is secured to the shaft B3, but, like
the switch-head B¢ is insulated from said
<haft. The rotation of said restoring-disk
moves the contact-plate C* into contact with
the spring-finger C* and also moves the con-
tact-plate C’ into contact with the spring-fin-
oers C5 and C°. When the secondary fingers
B® are supplied with current fromthe feeder-
main, a current passes through the wire «
to the contact-plate C?, through the contact-
finger C7, through the wire o', and, as illas-
trated in Fig. 1%, passes from the switching
device b of section 3 to the fingers C°

1
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both switching devices (@ and b) of section 2,
also to the finger C7 of the switching device
0 in section 1. From this deseription it will
be understood that the circuit for operating
the restoring device is in shunt relation to
the main cireuit. As the ear in traversing
section 2 set only the switching device b at
the head of said section, said switching de-
vice only is restored. If the car had moved

70

in eontrary directions at opposite ends of sald

section 2 and had set both switching devices
o and b of said section, the movement of the
switching device b would restore both switch-
ing devices ¢ and b of section 2. Had the
car entered section 2 and by moving in con-

30

trary directions at opposite ends of said sec-

tion set both switching devices a and b of
said section 2 and then departed from said
section 2 into section 1, the wiring from the
restoring-disk C in the switching device a of
section 1 is caleulated to restore both switch-
ing devices a and b of section 2.

The course of the electric current in pass-
ing through the restoring-circuits is second-
ary fingers B®, wire 2, contact-plate C?, con-
tact-finger C7, wiring &' to one or more ad-
jacent switching devices, and therein wire 7,
solenoid, contact-finger C%, contact-plate C,
contact-finger C8, wire 7/, resistance-rod E,
wire 4/? to return-wire or traction-rails A. It

is understood that the circuit is ecomplete to

secondary fingers B8 from the feeder-main B
by wires F?, plug cut-out F', wires I, primary
contact-fingers B7, and switch-head B*.

I claim as my invention— |

1. In an electric railway, in combination, a

| feeder-main; and a contaci-rail made up of a

plurality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, and

a switch device oscillatory upon a vertical cen- -

ter and having a connection with said mov-
able contact-rail, whereby said switch device
is mechanically set by the movement of said
movable rail. |

9. In an electric railway, in combination, a
feeder-main; and a contact-rail made up ot a
plurality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, a
switch device oscillatory upon a vertical cen-
ter and having a connection with said mov-
able contact-rail, whereby said switch device
is mechanically set by the movement of said

movable rail, and means for electrically re-

storing said switeh device to a position of
rest. .

3. In an electric railway, in combination, a
feeder-main; and a contact-rail made up ot a

plurality of blocks, each block comprising a

switech-head oscillatory upon a vertical cen-

go
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ter, a circuit in shunt to said switch-head, a '

restoring device in said shunt-ecircuit, and

mechanical means for oscillating said switch-
head. | ~ |

4 In an electric railway, in combination, a

feeder-main: and a contact-rail made up of a
plurality of blocks, each block comprising a

and C° of | switeh-head, oscillatory upon a vertical cen-

130
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chanically set by the movement of the mov-
able rail, a restoring-switch adapted tobe ac-

tuated by sald switch device, asolenoid in ¢ir-
cult with said switch, a core for said solenoid,
and a mechanical connection between the core

and the movable rail for moving said device .

to restore the power-circuit to a deénergized
condition.

18. In an electric railway, in combmatlon
a feeder-main; and a contact-rail made up of
a pluralivy of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, an
osclllatory switch device adapted to be me-
chamcally set by the movement of the mov-
able rail, a restoring-switch adapted to be ac-

tuated by said swwch device, asolenoid in ¢ir-

cult with said switeh, a core for sald solenoid,
an arm for supporting said core, a rod con-
nected with said arm, pivotal links for sus-
pending the movable contact-rail, a bell-
crank lever, and a connecting-rod for con-
necting one of said pivotal links with said
bell-crank lever.

19. In an electric railway, in combination,
a feeder-main; and a contact-rail made up of
a plarality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, and
a switch device, said switeh device compris-
ing an oscillatory shaft, a switch-head fixed
on said shaft but insulated therefrom, a con-
tact-finger in electric connection with said
feeder-main adapted to contact said switch-
head, a contact-finger in electric connection
with said contact-rail also adapted to contact
sald head, an insulating-block in said head for
carrying one of said ﬁnﬂ*ers an arm fixed to
said shaft, and mechdmcal means actuated by
said movab]e contact-rail for oscillating said
shaft. |

20. In an electrie ratlway, in combination,
a feeder-main; and a contact-rail made up of
a plurality of blocks, each block comprising a

fixed contact-rail, a movable contact-rail, and

a switch device, said switeh device compris-
ing an oscillator y shaft, a switch-head on said
sha,ft a contact-finger in electric connection
with sald feeder-mam adapted to contact said
switch-head, a contact-finger in electric con-
nection with said contact-rail also adapted to
contact said head, an arm fixed on said shaft,
and a pivoted lever adapted to be moved by
said movable contact-rail formovingsaid arm.

21. In an electric railway, in combination,

a feeder-main; and a contact-rail made up of
a plurality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, and
a switch device, said switech device compris-
ing an oscillatory shaft, a switch-head on said
shaft, two insulating-blocks inserted in said

switeh-head on opposite sides thereof, a con-

tact-finger in electric connection with said
feeder-main adapted to contact said switch-
head, a contact-finger in electric connection
with said contact-rail also adapted to contact
sald switch-head, an arm fixed on said shaft,

‘a rod pivotally econnected with said arm, piv-

il

rail, a pivoted bell-ecrank lever, and a con-
necting-rod for connecting one of said links
with Sald bell-crank lever. |
22. In an electric railway, in eomblnatwn

a feeder-main; and a contact-rail made up of
a plurality of bloeks, each block comprising a
fixed contact-rail, a movable contact-rail, a
switch-head oscillatory npon a vertical cen-
ter, a cireult in shunt to said switch-head, a
restoring devicein said shunt-circuit, and me-
chamcal means for oscillating sa,ld switch-

‘head.

23. In an electric railway,in combination,
a feeder-main; and a contact-rail made up of
a plurality of blocks, each block comprising
a fixed contact-rail, a movable contact-rail, a
switeh-head oscillatory upon a vertical cen-
ter, a eircuit in shunt to said switeh-head, a
restoring device in said shunt-circuit, and a
mechanical connection between the movable
rail and said switch-head for o.&,clllatmw the
latter.

24. In an electric railway, in combination
a feeder-main; anda contact-rail made up of
a plurality of blocks, each block comprising
a fixed contact-rail, a movable contact-rail,
an osclllatory switech-head, a circuitin shunt
to sald switech-head, a restoring device in said
shunt-circuit, and a mechanical connection
between the movable rail and said switch-
head for oscillating the latter, which me-
chanical connection comprises a connecting-
rod, a ecrank-arm and a sliding rod.

25. In an electric railway, in combination,

a feeder-main; and a contact-rail made up of

a plurality of blocks, each block comprising
a fixed contact-rail, a movable contact-rail, a
switch-head osclllatorv upon a vertical cen-
ter, a cirenlt In shunt to said switch- head, a
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restoring-switch and a solenoid in said shunt- |

circuit, a core for said solenoid, and mechan-
ical means for oscillating said switch-head.
26. In an electric railway, in combination,
a feeder-main; and a contact-rail made up of
a plarality of blOCkS each block comprising
a fixed contact-rail, a movable contact-rail,
an oscillatory switeh’-head, a circuit in shunt
to said switch-head, a restoring-switeh and a
solenoid in said shunt-cireuit, a core for said

solenoid,said core being adapted to be moved

with said switech-head, and mechanical means
for moving said quch head. |

27. In an electric railway, in combmatmn
a feeder-main; and a contaect-rail made up of
a plurality of blocks, each block comprising
a fixed contact-rail, a movable contact-rail,
an oscillatory smtch head, a circuitin shunt
to said switch-head, a restoring-swibch and a
solenoid in said shunt-circuit, a core for said
solenoid, an arm for suppor tmﬂ‘ sald core,
whichkiarmis fixed with relation to the smtch—

IIO
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head, and.mechanical means: gdapted to be:

actuated by a passing car for. osclllamng thef :

switel-head. | T Ty

28. In amelectric smteh dewce, in comb1- |
nation,amain eircuit normallyopen; aswitch-

'=:::5 133 c’

otallinks for sustaining said movable contact- | head oscﬂlato.ty upon & vertical center for




- cireuit, a core for said solenoid, and mechan-
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ter, a circuit in shunt to said switch-head, a | fixed contact- rail, a movable contact-rail, a

restorm ﬂ'—SWlteh and a solenoid in said shunt-

ical means for oscillating said smtch-head
5. In an electric 1‘&ilway, in combination, a
feeder-main; and a contact-rail made up of a
plurality of bloecks, each block comprising a
switch-head oscillatory upon a vertical cen-

ter, a circuit in shunt to said switeh-head, a

restormg -switch and a solenoid in said shunt-
eireuit, a core for said solenoid, said core be-
1nﬂ*a,dapted to bemoved with the switch- head,
and mechanical means for oscillating sa,ld
switeh-head.

6. In an electric railway, in combmatwn a
feeder-main; and a contact-rail made up of a
plurality of blocks, each block comprising a
switech-head oscillatory upon a vertical cen-
ter, a circult in shunt to said switch-head, a
restormmsmtch and a solenoid shunt- GII‘LUIU
a core f01 said solenoid, an arm for supporb-
ing said core, which arm is fixed with relation

to Sald switch-head, and mechanical means

adapted to be actuated by a passing car for
oscillating said switch-head.

7. In an electric railway, in combination, a
feeder-main; and a contact-rail made up of a
plurality of bloeks, each block comprising a
fixed contact-rail, a movable contact-rail, a

switeh-head osclllatory upon a vertical center,
adapted to be mechanically set by the move-
~ment of the movable rail,

_ means for electric-
ally restoring the Switeh-head of another block
to a position of rest, and mechanical means
for actuating said setting means and said re-
storing means.

. 8. In an electrie railway, in combination, a

main circuit; and a contact-rail made up of a

plurality of bloeks, each block comprising a
fixed contact-rail, a movable contact-rail, a
switch-head oscillatory upon a vertical center,
ad apted to electrically ineorpo rate one of said
blocks in said main cireuit, a circuit in shunt

~ to said switch-head, a I‘BStOllﬂﬂ‘-S‘WltCh and a
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solenoid in sald shunt-circuit; and mechan-
ical means foroscillating said switeh-head.

9. In an electric railway, in combination, a
feeder-main; and a contact-rail made up of a
plurality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, a
switch-head oscillatory upon a vertical center,
adapted to be mechanically set by the move-
ment of the movable rail, and means for elec-
trically restoring said switeh-head to a posi-
tion of rest. |

10. In an electric railway, in combination,
a feeder-main; and a contact-rail made up of
a plurality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, a

switch-head oscillatory upon a vertical center,
~adapted to be mechanically set by the mave-

ment of the movable rail, and a solenoid for
electrically restoring S&ld switeh-head 10 a
position of rest.

-11. In an electric railway, in eombmation,
a feeder-main; and a contact-rail made t.p of
a plurality of blocks,_each block comprising a

switch-head oscillatory upona vertical center,
adapted to be mechanically set by the move-
ment of the movable rail, means for electric-

of rest, and means operated by each movable
rail f01 actuating the restoring me.ﬂ,us in an-
other block.

12. In an electric railway, in combmatwn

a feeder-main; and a contact-rail made: up of

a plurality of blocks, each block comprising a

fixed contact-rail, a movable contact-rail,an -
30

oscillatory 'switch-head, a crank-arm for oscil-

| lating said head, and a mechanical conneec-
tion between the crank-arm and the mOV&bIe_

rail.

13. In an electric railway, in combm&twn |

a feeder-main; and a contact-rail made up Of

fixed contact- rail, a movable contact-rail, an

70

‘ally restoring said switeh device to a position

75

a plurality of bloeks, each block comprising a

oscillatory shaft, a, switeh-head fixed on Sdld |

shaft, an arm also fixed on said shaft, a slid-
ing rod pivotally connected with said arm, and

means adapted to be actuated by the move-_

ment of said movable rail forsliding said rod
and oscillating said shaft. |

14. In an eleetrlc railway, in eombmatlon
a feeder-main; and a contact-rail made up o_f
a plurality of blocks, each block comprising a
fixed contact-rail, a movable contact-rail, an
oscillatory shaft, a switch-head fixed on said
shaft, an arm also fixed on said shaft, a slid-
ing rod pivotally connected with said arm,
and a bell-crank lever having a conneetmﬂ*—

rod connection with said mov&ble rail, one

arm of which bell-crank lever is adapted to
impinge upon said sliding rod to oscillate said
shaft and said switch- head

15. In an electric railway, in combmatlon
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a feeder-main; and a contact-rail made up of

a plurality of blocks, each block comprising a

fixed contact-rail, a movable contact-rail, an - -

oscillatory switch-head, a crank-arm for os-
cillating said head, pivotal links for support-
ing said movable rail, a bell-crank lever hav-
ing a connecting-rod connection with one of
sa1d pivotal llnks and a sliding rod extend-
ing between one arm of b&ld bell-crank lever

_and sald erank-arm.

16. In an electric railway, in combination,

a feeder-main; and a contact-rail made up of
‘a plurality of blacks each block comprising a
| fixed contact-rall, a movable contact-rail, and
a switch device, said switch device compris-

ing an oscﬂlatmy shaft, a switch-head on said

. shaft a contacu-finger in electric connection
| with S‘&ld feeder-main adapted to contact said

switch-head, a contact-finger in electric con-

nection with said contacp—mll also adapted to

contactsaid head, means for insulating one of

IIO
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said fingers from said. hea,d and means for |

meeha,mea;lly OSClll&blnﬂ’%ﬁald head.: :
17. In an electric railway, in. combmatlon

I30

a feeder-main; and a cottact- reul made up of K

‘a plurality of bloeks each block' comprisinga .
fixed contact-rail, a movable conbact-ra,ll an. -

oscillatory switch devwe% adapted to be me-
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closing said main circuit: a eircuit in shunt | said shaft;
o p)

to the break in said main circuit; a restoring
device in said shunt-cireuit; and mechanical
means for oscillating said switch-head for
sald main cireuit, which mechanical nmeans
comprises a connecting-rod, a erank-arm and
a sliding rod. -
29. In an electric switch aevice, in combi-
nation,a main circuit normally open;aswitch-
head oscillatory upon a vertical center for
closing said main cirenit; a cireuitin shunt
to the break in said main circuit; a restoring-
switeh and a solencid in said shunt-ecircuit; a
core for said solenoid; and mechanical means
for oscillating said switch - head, which me-
chanical means comprises a connecting-rod,

a crank-arm and a sliding rod.

30. In an electric switch device, in combi-

nation, a main cirecuit normally open; a cir-
cult-closer for said main circuit, which e¢ir-
cuit - closer comprises a switeh - head oscilla-
lory upon a vertical center: a circuitin shunt
tothe break in said main circuit; a restoring-
disk, contact-fingers for said disk, and a so-
lenoid in said shunt-ecircuit; and a mechaniecal
connection between the osclllatory switch-
head and a means moved by the contact-shoe

~of a car, which mechanical connection com-

30

prises a connecting-rod, a crank-arm and a
sliding rod. - | |
s1l. In an electric switch device, in combi-

- nation, a main circuit normally open; a cir-
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cuit-closer for said main cirenit; a eireuit in
shunt to the break in said main circuit; a re-
storing-switeh and a solenoid in said
cireuit; a core for said solenoid, said core be-
ing adapted to be moved with the cireuit-
closer for the main cireuit; and mechanieal
means for moving said circuit-closer.

o2. Inanelectric switch device for electric

railways, in combination, a main eircuit nor-
mally open; a c¢ireuit-closer for said main cir-
cuit; a cireuit in shunt to the break in said
main eirceuit; a restoring-switeh and a solen-
old in said shunt-circuit; a core for said so-
lenoid; an arm for supporting said core,which
arm 1s fixed with relation to the circuit-closer
for the main circuit; and mechanical means

adapted to be actuated by a passing car for |

moving the circuit-closer for the main cireuit,

33. In an electric switch device, in combi-
nation, an oscillatory shaft; aswitch-head and
a restoring-disk fixed on said shaft; main-cir-
cuit contact-fingers for said switch - head;
means forinsulating said contact-fingers from
sald switch-head; shunt-circuit contact-fin-
gers for said restoring-disk; and mechanical
means for moving said switch-head in one dj-
rection. |

o4. In an electric switeh device, in combi-
nation, an oscillatoryshaft; aswitch-head and
a restoring-disk fixed on said shaft: main-cir-
cult contact- fingers for said switch - head;
means forinsulating said contact-fin gers from
sald switch-head; shunt-circuit contact-fin-

gers for said restoring-disk; an arm fixed on |

shunt- |

|
|

7

and a
nected with said arm.

5d. In an electric switeh device, in combi-
nation, an oscillatory shaft; a switch-head

and arestoring-disk fixed on said shaft; main-

cireuit contact-fingers for said switch-head;

means forinsulating said contact-fingers from

sald switch-head; shunt-cirenit contact-fin-
gers for said restoring-disk; an arm fixed on
sald shaft; a sliding rod pivotally connected

with said arm; a solenoid; and a core for.

sald solenoid fixed on said arm.
50. In an electric switch device, in combi-
nation, an osecillatory shaft; a switch-head

sliding rod pivotally con-

7
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and a restoring-disk fixed on said shaft smain- -

‘circuit contact-fingers for said switch-head;

meansforinsulating said con tact-fingers from
said switch-head; shunt-circuit contact-fin-
gers for said restoring-disk; an arm fixed on
sald shaft; a solenoid; and a core for said so-

lenoid fixed on said arm.

57. In an electric switch, in combination, a
movablesurface of insulating material; acon-
tact-plate on said surface; a contact-finger
adapted to contact said surface and said con-
tact-plate; a guide-finger secured to said sur-

face and curved over said contact-plate, said

guide-finger being offset from said surface
and having an opening in said offset portion;
said contact-finger having a pin adapted to
pass through said opening when the insulat-
ing-surface is moved in one direction rela-
tive tosaid fingerand to ride uponsald gnide-
finger when said surface is moved in the op-
posite direction. | -
58. In an electric switch, in combination,
an oscillatory shaft; a switch-head and a re-

storing-disk fixed on said shaft, said restor-

ing-disk being provided with contact-plates

and having an offset inclined guide-finger -

with an opening in its offses portion; main-
circuit contact-fingers for said switch-head;

meansforinsulating said contact-fingersfrom -
sald switeh-head; shunt-circuit contact-fin-
gers for said restoring-disk, one of said con- |

tact-fingers being provided with a pin adapt-
ed to enter theopeninginsaid inclined guide-
finger when the restoring-disk is rotated in
one direction and to ride up

trary direction; and mechanical means for
moving said switch-head in one direction.

on said inclined
surface when the disk is rotated In the con-
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5Y. As a means for actuating a switch de-

vice for electric railways, in combination, a
movable contact-rail; pivotal links for sup-

IZG_

porting said rail; a pivoted bell-crank lever;

& connecting-rod extending between one of
sald pivoted links and one of the armsof said
bell-crank lever; and a rod ‘adapted to be

moved by said bell-crank lever, said rod hav-
ing an operative engagement with a switch

to move the latter. -
ED WILSON FARNHAM.
Witnesses: o ! S
GRACE. L. WoODBURY,
L. L. MILLER. | o
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